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T (2 — a11)(x — @) -+ (& — any) 1, HREFRFEHABLTER 2 HETREK
BANFEF n—2 it flz) 2—MRERTIEEN 10 n KETRX, HEn—1
KB EBET —(an +a + + nn). O

1.24 3#& B 5 &

ESAX TR (RIS ZHRA) K175, 52 R U E
THREAT, WZTHR0EHFEMRERE T XA ERARRE 7%, HiE
IR ER B 2 o2 WY, A20ENEE T USH R (9. HRIE TFEET
A] AT 40 R AT 51 B K K.

fl 1.12  itHE:
r Yy z w
Yy T w oz
|A] =
zZ w zT Yy
w 2 Y =z

e 12 =



it WA = f(z), BAAEITMEIE AT ETUREERF 2+ y+2+w. FZ
TaRLL 1, = FETRRM -1 NEIE AT EAREFF o +y — 2 — w. FEA
MIA|FRFz+z—y—w,z+w—y—2z X |A| BFHN z BREETIRE, &
FHNLMIAl=@@+y+eztw)(z+y—z—w)(z+z—y—w)(z+w—y—2). O
i FAATHIRE R LG B 1.12 5, 5% (1] #1951 1.5.10.

Bl 113 5T A AE:

0 & y =z
r 0 z y
|A| = -
y 2 0 =z
z yx 0

R AEHSEHE 1.13 26 1.12 PFF%REE, &
|Al=(z+y+2)(z—y—2)(x—y+2)(z+y—2). O
5l 1.14  H5EATFIA:

1 1 1 1
11—z 1 1

|Af =
1 1 1+y 1
1 1 . ! 1—y

# BR¥r=0y=08 |A|=0. FHi|A SHHETF zy. K <Rz, B
BT HIAAAN (A S (REEEE —. AT, R —. B 5xHR). AT,
|A| HEEET 22, M |A| FEEF 2 M 2%y B REGE 1, Bk |A] =222 O

5l 1.15 KR FF4THIAIME:

(a+b)* c? c?
|Al=| a? (b+¢)? a?
b b* (c+a)?

A a=0, WE—. F=PARILE, ST RMERE. TR o« 2 |A] BEHE
T, [FIEE bc & |A| BT, =500 8, B 3 E ST
AEF (a+b+c): T2 |A| = abe(a+ b+ ¢)?f(a,b.c), HH f(a,b,c) &—IKF
KE2TK, & f(a,b,c) = kia + kab + ksc. #HF a,b,c B, |A| FIETIAZE, BT
LA ki = ko = k3. T2 |A| =kabc(a+b+c)®. B a=b=c=1ALHRE k=2,
# |A| = 2abe(a+ b+ c¢)3. O
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* Bl 1.16 FHETIATHIR (B Cauchy 175150):

(a1+b1)‘1 (Cll +b2)_1 ((11 +bn)_1

(a2 +b1)"t (az+by)™t -+ (ag+b,)?
|A| = . . .

(an+b1)_1 (an+b2)_l (an '{"bn)'I

& KAl BE-TREAS R, [BE

Al = [ (ai+8,)7"1BI,

ig=1

Hd |B| 22— n BriT I, BRI (4,5) TEA
[T (@ + b)) /(@i + b)),
k=1

WRIE |B|. # a; = a; (i #7), WER |B| =0 (F Z174H). Fik |B| &6 H
T (ai —a;), AE |B| 86E T (b; —b;). X a; /£ |B| RIFTRPHIXE N n -1, b,
KB AR n — 1, FHik

Bl=k J[ (a:i—a;)(b:—b)).
1<i<j<n
NRE k 1E, 2 a; = —bi(i = 1,2,---,n). |B| XRBRANATHN, EX
F b = —a;, BATE

1<i#j<n 1<i<j<n
XEHE k=1 FHit
1 (a—a)(b: —by)
lAI _ 1§z<3$n’,1 0
[1 (ai +b))

1.2.5 &57 (39) TEAAaSesTHX

EHMTIIREAT (BRF) MARSE, WnT CLRGX 4T (B1) ek, $REUE 75 1E
AT AR AT FIR M E R, X7 ik R sk .
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Bl 1.17 & 2y, 20,23 AR 23+ pz +q =0 1 3 MR, K TFF47 5 NHIE:

ry Io I3
|A|: Ty I3 Iq|-

T3 IT1 T

f# [ Vieta BB z) + 10 + 23 =0, WERFIEMBIE—F L%, 7
THRHE. Ft |A|=0. O

5 1.18 HEH n BT
0 1 1 1
1 0 11
A= g
11 --- 0 1
11 --- 10
2 ME IR —FmEE -5 EHFRE AR T (n-1), B3
11 --- 1 1
10 --- 1 1
|A|=(n—-1)|: : .
11 -+ 01
1 1
R —ATRU —1 KKMBFHESTEE
1 1 ee= 1
0 -1 -~ 0 0
Al=(@m-D| L =) e -1). O
o 0o --- —=1 0
o o0 --- 0 -1
5 1.19 HHETFIITHIXKIE:
a1+b a9 as Qp,
a, az + b as Qn
|A| ay as az+b --- an
ay ap as a, +b
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N B S TR YN E B —F FIHRIART b+ 3 ai, 135
i=1

1 as as an
- 1 ags + b asz e an
|A|:(b+zai)l a; az+b --- an
t=1 .
1 o as e a, + b

PR —ATRE —1 K2 5 s —17, 53

Al =(b+> a)p"". O

=1
{ylj 1.20 1‘& b” = (ail + ;9 + -0+ am) = a,—j, jtir:[E:

by -+ bin ay - Qi
=(-1)""Hn-1)

bnl e bnn ap1 " Ann

B B IR EIIMBIE 5k, BIEHK (n - 1)(an +an+---+
@in) (i = 1,---,n). £ n—14#RH, BFE IR -1 MB5EE 5L, )5
H n—1 FEMEE 3 L, Bak/EmE n— 1 51 -1 ZHERFE®R. O

5 1.21  E n B4TEI

1 3 n—1 n
2 4 n
3 4 5 1 2
‘A|= 3 g
n—1 n 1 n—3 n—2
n 1 2 -+ n—2 n-—1
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MRS — TR AR T %n(n +1), BHEB TN n—1 BT
H1| =

1 1 1 1
3 4 n 1
1 5 1 2
|A| = 5n(71+1)
n—1 n 1 ««+ n—3 n—2
n 1 2 -+« n—-2 n-1
0 0 0
n—2 -1
1 -2 -1
= §n(n+1) :
n—1 1 2—m -2 -1
n l-n 2-n -2 -1
1 n—2 -1
1 -2 -1
1
= Zn+1)| : i :
1 2—n -+ =2 -1
l-n 2—-n - =2 =1

R ARIRAT H G — TR —1 RIKMBIRIE n — 2 17 %, B3

n n n 0
n n 0
= (_1)%n(n—l)nn—2_
n 0 oo 0 0
l1-n 2—-n ... -2 -1

EEY S EE]

IAI — (_1)%71(71.-1) . _71‘2}—_1_ .a*1 0O



1.2.6 #EIRZFFoEKFIIPNE

BHEEHE RS RE: TSI RIFTHIR, 175X, R AT 5
Brja BT S R A, $R B HER R, WM — IR E AR &R, AT B — K.
MO HEARIE AT E TS, W AIE 1.23 FE] 1.25 & FHZAH LK
. BEEAOEEZ. BOERREBE R E R, AR R — RS
V2 )R U AR VA AR AR LU AR ] 2, (HE MU SH R RIE S8, Rk i mT Bl %
FHER, REHPAHIERE.

Bl 1.22 KT n Firir sl HHE:

1—(11 ag 0 0
-1 1—a2 as 0
Dn: 0 -1 1—03 a4
0 0 0 0 = =1 1—iGn

e RETAETMAISE AT L, BEE—TRIFE D, = —a1Dny + 1. FXHERE
Dn =1- a; + a1a9 — ayaq2a3 + - - - + (—1)"a1a2 sie s Qg o O

* Bl 1.23 HH n rATHIR (be # 0):

a b
c a b
c a b
By =
¢ a b
c a

B EMTIANRFRRERALLENITREN o, LIRALETTEEAN D,
TR AL LHTREN ¢, RRITURANF. AT RBHESX, L5 1TRIT, B

Dn = aD,,_l = bCDn_g.
Sa=a+p, be=aB, N
Dn = aDn—l = B(Dn—l - aD'n—2)1 Dn - ,BDn—l = a(Dn—l - ﬂDn—Z)-
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T2
D, —aDy_ =" Dn—BDpy=a".
Rk, # a? # 4be (B) o # B), W
B an+1 _ﬂn+l '
Dn=— g
% a? = 4be (B o = B), W

Dn=(n+ 1)(%)". 0

&t i e E R BOE s e SR E I — R WA A 5, tn RAE & HE P
RECFEH, BATHA — MR —HTERAHE, Z 058 6 FH 6.52.

Bl 1.24 KiE: n Fr475IK

cosx 1 0 0 0 0
1 2coszx 1 0 0 0
0 1 2cosx 1 0 0
|A| = = COS NZ.
0 0 0 0 1 2cosz 1
0 0 0 0 0 1 2cosT
B HATHISAHER 6, ¥ |A| FIE 5 TRS, TR
2coszx 1 0 0 0 0 0
1 2cosx 1 0 0 0 0
0 1 2cosz 1 0 0 0
Al = |
0 0 0 1 2cosz 1
0 0 0 0 1 2cosx
cosT 1 0 0 0 0 0
0 2cosz 1 0 0 0 0
0 1 2cosT 0 0 0
0 1 2cosz 1
0 0 0 0 0 1 2cosz

=D, —coszD,_1,




Hrh D, BwH 1.23 FI75IR, a = 2cosz, b=c = 1. #RIFEF| 1.23 K58, A
AT LAELfEY: o = cosz +isinz, B = cosz —isinz.
Fr#kn(keZ), W a#p, Ni

an+1 o IBn+1
a—pf
(cos(n + 1)z +isin(n + 1)z) — (cos(n + 1)z — isin(n + 1))

(cosz +isinz) — (cosx — isinx)

D, =

_ sin(n+ 1)z
sinx
T
sin(n 4+ 1)z — cos zsinne
|A| = D, —coszD, ;= ( ) -
sinzx
= COSNnI.

Frx=knlkeZ), W a=p, Mifi

Dn=(n+ 1)(%)" — (n+ 1)(cos z)" = (n + 1)(=1)*",

|A| = D,—coszD,_y = (n+1)(—1)*" — (=1)*n(—1)k"D

= (=1)*" =cosnz. O

* Bl 1.25 W o TS

oy oy o Yy

z T2 Yy ) Yy

zZ Z I3 Y Y
D)y = )

zZ Z =z Tn—1 U

z z =z 2 By
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iR XFER n FUHEAT YR AT 1R BEHE A 5

Ty Yy oy y+0
zZ T2 Y - Y y+0
z z Iz ‘- Y y+0
Dy = )
zZ 2 % Tn_1 y+0
Z 2 Z b4 y+x, —y
Yy oy Yy Iy Yy
z xz Y y v CA ) Y
Z z X3 - Yy oy z z I3
= +
Z z zZ vt Tpy Y zZ Z Z vt ZTna 0
z oz oz - z oy z z oz - Z  Tnp—yY
Ti—2z Y-z Y—z - y—z 0
0 To—2 Y—2z o Yy—2z
0 0 Tz —2z - Yy—z 0
= g . . g |+ (@n —y)Dn
0 0 0 sew Bpyg—2 0
z 2 z z Y
n—1 .
= (xn—y)Dn_l—i—yH(xi-—z).
i=1
I (%8) A
n—1
D, =(xn—2)Dp_; + 2 H(xi — ).
=1
oy # z, B

By = 2 [zﬁ(mi—y)—yg(xi—z)};

Y i=1
Hy=z HIHHER

" n

Dy=[[@-v)+y)_ [[@-v. O

i=1 i=1 j£i
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%1 1.16 #9#%% 2 i |A| A D, ATKRK D, 5 D, ZKEH#EANK. EE
THIEFRE P RETIIANA n — 1 FIFINEHIREE n 5, B RKHTS
KHET n— 1 ATEATEIRE S n AT, 58 D AE P A= BRI A R 5K

(a1 + b1)(an + by)

[T, (Ba — b) :
n ap — p—1
b,
imales +00) | G an + b0)
1
an + b
1
+b
M @ —a)ba—b) | 7
H;'lzl(aj + b,) 11: ;(an+bk) 1
An-1+ b1
H:L_ll(an z)( n — b;) ) L
H 1(aj +bn) k 1(an+bk)

1 1 1
a; + b a; + b, a; + b,
1 1 1
Qn—1 + by Or=1 4 Doy Bp=1+ by
1 1 L
an + bl Qn, + bn—l an s bn
bn, — by bp — bp_1 1
(a1 +b1)(ay +by) (a1 +bp_1)(as +b,) ai + by
bn — bl bn - bn—l 1
(an—l + bl)(an—l + bn) (an—l + bn—l)(an—l + bn) anfll'f' bn
n — VUl n -~ Yn—1
(a'n + bl)(an + bn) (an + bnfl)(an + bn) anp =F bn
1 1 1
ay + b1 a; + bn—l
H?:ll bn — b)
™ /. L r N 1 1
IT_(a; +b,) | — ... ———
=1t Gn-1+ bl ap—1 + bn—l
1 1
(o 0 o bl an + bn—l
an — Q1 !

(al = bn—l)(an == bn—l)

Ap — Qp—1

(@n—1+ bn_1)(@n +br1)
1
an + bn_1
1
ai +bp-1

1
an-1 + bn—l

0

0




AWriEHE T LS

n

IAl = H (G,J‘ —a,;)(b]' —b,‘)/ H ((11' +b]) O

1<i<j<n i,j=1
fl 1.26 #ATHI
ag + ay a 0 o --- 0 0
ay ay + as ag o - 0
An = 0 ag az+az az --- 0 0 5
0 0 0 0 Ap—1 Qp—1+Qn
SRALE:

1

1
An:aoal---an(—+—+~-+—).

Qg

1

a

an

i HABFANE 0= 12 HERERER, RELRENDT n W IEH.

¥ A, % n SR, 5

ap + ay ay 0 0 0
a; ay + ap a9 0o --- 0
Ap=(ap1+a,)An1—an_y| 0 az az+az az ---
0 0 0 0 Ap_1

il

An = (an~—l =+ an)An—l - ai—lAn—Z'

KRR Emf T B4R, O

1.2.7 Vander Monde 773%Y 5\ &5 i FA

F AT 5 A GEF & CFITHIR) ATLAHE A Vander Monde 17530 &, {H
HERE—EMST. THEA KM TF, EHEWRFT NP BEIRELEER.
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Bl 1.27 HHEHTFHTHIAKE:

n—1 n—2 n—2 n—1
a; a; b1 sk albl bl
n—1 n—2 n—2 n—1
ay ay by -+ aghy b5
Al =
—1 -2 —2 1 —1
an an™*b, -0 anbl b

i EAER a; ARE, WS i TIREAETF o (i=1,2,--- ,n), 55
14T 52— Vander Monde 1752, KR 474 X HME A
- b, b
|A| = Ha?_l ’ H (i‘ - ;) = H (aib; — a;bi).
i=1 1<i<j<n Y v 1<i<j<n
FHRA—A a; =0, WL 73T, /BB T 5 AE R EAHEFIZERM n—1 B
TR BELEPD a;i=a; =0, WE i 755 j 17 tedl, Bt 70 Ar0E 5% T
% RN ERIN, EHAMEENERET G —MEENER. O
15'] 1.28 ﬁ fk(CC) = CEk - (lk1-'L'k*l + akﬂk_z 4+ oo Ak iFﬁUﬁWﬁﬁ"ﬂE

1 filz1) fo(zr) - faoi(ay)
1 f1($2) f2($2) fn~l(l‘2)

1 fl(xn) f2($n) T f71.~1(l'n)
g BETIIXEN

1 z1+an o2+anzi+an - fooi(z1)
1 @o+an Ti+anTa+ax - fooi1(z2)
1 zp+an z2+anzy+an - foo1(zn)

B4R, T*'J}Eﬁﬁﬁﬂﬁﬁﬁﬂﬂ%ﬁ*ﬂ‘?ﬁ%%%%Yklﬁ%%ﬁﬁﬂﬁ, 53] —4 Vander
Monde 17715, FEATHRMER [ (25— ). O

1<i<j<n
* B 1.29 KFFATHIHME:
1 cos#y cos260; --- cos(n—1)6,
1 cosfy cos20, -+ cos(n—1)6
Al=.
1 cosf, cos20, --- cos(n—1)0,
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£t De Moivre 205 00 BE:

coskf +isinkf = (cos+isin@)*
= cos® 0 +iC,cos* 1 Osinfh — CF cos* 2 @sin? 0 + - - - .
Ee e s 359 sin® 0 FH 1 — cos? 0 AABEH 044 coskf #RN cosh HZIX, HEm
WL cosk 0 BIRBON 261 (14 CF + Cf +--- = 281, XA HSE, RTINS
FIFRIRM cos0; 2T, KN -, W] LK S TH & 31 R IR I0E %, =4 2 R4
w133 Vander Monde 1741 5X:

1 cosf; cos’6, --- cos" 16,
e ‘A.QH An~l
A _ pbn-@-2) 1 cosfly cos® 0, cos" " By
1 cosf, cos’f, --- cos" !4,
[A
|A| = 23(n-1)(n—2) H (cosf; — cosb;). O]
1<i<j<n
* i 1.30 K FHIATHHIE:
sinf;, sin26#; --- sinn#,
sinf#, sin26, --- sinnf,
|A| =
sinf,, sin26, --- sinn#,

A& n] AR AN AL T iR A, AER RO TR 25 th 3 o — Nk, BRI A
.

AR UE T 55 (MZLRR):

sin kf — sin(k — 2)0 = 2sinf cos(k — 1)0, k > 2.
WK |A| 5 B —2 FIgRLL —1 mBE k5 E (k=nn—1,---,3), FIF @K
AT, KR —ITHAR T sing, 24, HRER n -1 FIRAR T 2 £,
Pl FEAT A A EAH 4T A, R e] RS
|A| = 9zn(n—1) sinf, sinfs - - -sind,, H (cosB; —cosf;). O
1<i<j<n

FATE A LAFIH Vander Monde 47 %301 Cramer 35 M SAE B — /4~ % T2 i

{1 .
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5 1.31 wEZWR
f(@) = anz™ + an_12™* + - - + a1z + ao,

# f(z) B n+ 1 DAFER by, bo, -+ bppa, B f(b1) = f(b2) = -+ = fbpt1) =0,
KiE: f(z) REZIHN, B a, =an1=-=a1=0ay=0.

I BRE 20 = ao, 71 = a1, -+, Tuo1 = Gni, Th = a, B PG EA
HIf:
To+ bz + -+ b?‘lxn_l + bz, =0,
) + bgl‘l +---+ bg_l.’En_l + bS:L‘n = 0,

To + bpp11 4+ O 1T + B0 3, = 0.

EiAG T RAN R EATFI R Z — Vander Monde 17503, BT by, boy -+ bpys
HAME, Tl RBATHAAETE. B Cramer EN 51 FREMH FEHAREE
%, E[]ﬁ Ap = Qp—1 = = Q1 =a0:0. O

1.2.8 i 2 =*

AT FIAKMER 6 Al —MTH KK AR RS MR R AR H. H
XA IHEA N 2 WEREFRIBCR. FL ERANER 1.25 th—FFRAA T A I
FHAX—MIT. UEaHANTEE LR ER XN I

5l 1.32 &t B—I1SH,

app+t ap+t - a,+t

a1+t axp+t -+ ag,+i
|A(t)|: . . g )

ap1 +t Qo+t -+ ap,+t

SRAE: ;
|A(®)] = |A@0)] +1 ) Ay,

4,j=1

Hrp A £ a;j £ |A©0)| F R R T
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Y] RATIIRE SRR RRTT

aiy a12+t a1n+t t (112+t a1n+t

Q1 Qo+t -+ Qg+t t axp+t -+ au+t
|A(E)] = . . A . .

An1 Qp2+1t -+ Qun+t t aGpp+t - Gpy+t

EXPWEL—MTFIAA -1 RUS-FINBFEHS L%, B3

t ap - Qin
t ax -+ a2

=t(Ann+An +---+ An).
t Qp2 - Qnn

HXE A —MTIIAE SRR SR, ARHXHM T EMT /R4 R, O
x  F_EmBITEAEEE — MRS,

#it o
ayy a2 -+ Qin
az1 Qg2 -+ Q2q
|A] = 3
Apny1 Qp2 -~ Qnn
i
apn+t1 app+ty 0 @ t+it,
a9 + t1 a9 + t2 Shanme QAon + tn L =
Aty ta) = . C[=1A+ DY) Ay
2 3 : j=1 i=1
An1 +t1 apat+ty - Qpptin

BAVEA LS b SRR E TEHMTIIR BRXMIAATUEERE
Rl 1.25 K458, HR T EMTENRE —ErE K.

f5l 1.33 i+% n Br47%INAIE:
a b sss

cC a
4l =
C C .. a
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a+t b+t --- b+t
c+t a+t -+ b+t 2
|A@)| = | . . =|A|+tu, u= ZAij~
« 7 . i,j=1
c+t c+t -+ a+t
FEEuw Mt KR ¥t=—bi, H
a—b 0 0
c—b a—-b --- 0 .
o= | =141 bu= ()
c—b ¢c—b -+ a-—b»b

A, Jt=—chl, |[A(~c)|=|A|—cu=(a—c)". & b#c, HZE v A[fF

Al = b(a—c)’;:z(a—b)“.

Hb=c, RR-ANETHRFNTIIN, H §1.2.5 KITEASAERS

|A| = (a +(n- l)b) (@a—b)"t O

1.2.9 # B #

AT I OB H R R, AR E A RILETAT 2. FTHEEEHR T &
by 34T (F1) MATFIR, D0 L3S M 4T H R AT LA AL . TR 3 A
#Il 5.

* g 1.34 HHETFHTHIA:

l+z, 1+22 -+ 1+a7

14z, 1423 -+ 142}
lAl=| . :

14z, 1422 .-~ 142"
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. RATHIATH N

1
1

4 =1

1

B — TR IT, 18

|Al =

FE—MTIIRNE - ATREAET -1 FE—1MKT Lz, 20,

0
1+1‘1
1+ a9

14z,

Monde 173X, MifiA[ 13

|A| = (Zwlxg oy — (1 — 1) (22— 1)+ (T — 1))

[ )
8
&

1 =z,

0 0 1
1+ z? 1+z}| |1
1+ 3 1+z3| =1
1+42 1442 1

0 e @] =1 =1
x5 iy 1 oz
x5 o3 1z
T2 z" 1 =z,

* Bl 1.35 HETHIATHIR:
1 2 32f
1 T ZL‘%
4| = S
1 =z, &*

Iy

T2

Zn

-1 —1
3 }
2 &
zo i
—1
n
)
n
)
n
xn
, T, M Vander
H (5 =3). O

1<i<j<n

f EREXMMTSIFNM Vander Monde 175150 H X AIE FEANHBR/E—F1. B
B E— 47— FUEZ WA Vander Monde ATFI, FRH ym~1 #9RHEV AR HER:

1Bl = |:

1 z, x?
1 zo z2
1 =, 22
1y o

n—1
1

:c;‘_l

n—1
',L"ﬂ,

n—1

n
Ty

2

s
x’l’l
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)
|B|:(y—11)(y—$2 (y_xn H (m]_mz'

1<i<j<n

ST S o

—(z1+ x4+ 2p) H (z; — ).
1<i<j<n
M |B| & y* ' BARER TN (1)~ A| = —|A|, Bkt
Al = (@ + 22+ +zn) [[ (g5—=) O

1<i<j<n

5 1.36 HETHITHIRA:

1 2 4
Al = . :
1 a2 zy

B REAMT IR E—1T—FEZ AN Vander Monde 17313, B3R y 1
AHENAT R B 5

1 z; 22 - ap

1 zp x2 --- 3
|Bl=|: : i

1 =z, z2 2

1y o "

i
1Bl=(@y-z)y—z2)--(y—=za) [ (25 —=)

1<i<j<n

Bt y FARERE

(—=1)"! (Zzl R TRt IR -xn) H (&5 — ).

1<i<j<n

i |B| H7EE y BAABMATRA (—1)"12)A4] = (—1)™|A], Fikk

|A| = (il‘]"'xi_lmi+1 wn) H (z; —z;). O
i=1

1<i<j<n
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1.2.10 Laplace =2 &5457 A

% 1.37 FIAHTHINA Laplace EHiEHESER:
(ab’ — a'b)(ed’ — c'd) — (ac’ — a’c)(bd’ — b'd) + (ad’' — a'd)(bc’ — b'c) = 0.
i BATHITHAMMEANE:

a a a a
b v bV
e & ¢ ¢
d d d d

F Laplace EH#FE—. FTRIFHNAE. O
il 1.38 3K 2n MMHTHIRMME (BB EE):

a b
b
a
b a
& ASWiH Laplace ¥ (3F—17 &&/a—17), BIARBTHIXKMEN
(a®*-v*)". O

il 1.39 & A, B ##£ n WER, & M ZT5R |A| 0k TR, WE M &
~ |B| 5% FAMEHARFRORER TR, KiE: |[A+ B| ZTHRAAREN M
5 M Mz A

i‘ﬂ:‘% & |A| = |01,C!2,- - ;an|’ IBl = |1311.32$"' 7ﬂn'? ﬁq: «;, ﬁi %%’J% A
M B 5. EEE "

|A+ B| = |a; + Br,az + B2, - ,an + Bl

Xt |A+ B, #&FIRATHIAMER 6 BIT, ERMTHANE —FIHERE a;), BER
& Bi (AR5 MBEEYIT). |A + B| TR AR 20 MTFIRZ M. g4
751U Laplace EEIEEH A KSR LFIRITEIRRLER. O
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1.2.11 RS ABZIPA

i

KT H XM TR, BT RHE &M 10 fhorikz b, X —dEd, 3241
AN A HERETRRTEY . “BEBY A3 1 “Cauchy-Binet 2437 X 3 Fhj . BAP,
—UEE BB (A0 1.32 ) AT DL O SRR , A5 I8 n] B R F A58 2
TR FIA. Bz, 78R T S A A S T, A T Bk AiE T % R
TP AT AR, R TR BRATT P A 46— sl TR ) S8 A5 A

5 1.40 @7 FE:

1 1 1
1 2 8
=0.
1 -2 —8
1 z z? 3

fd e B —ANET 1,2, -2, 2 # Vander Monde 174158, Mifi il 43
(z—1)(z—-2)(z+2)(-2-1)(-2-2)(2-1) =0,
TRAENMA 1,2,-2. O
Bl 1.41 K FHATHIAE:

1 1 2 3

1 2—2% 2 3
|A| = .

2 3 1 H

2 3 1 9—22

% AR F BB VEREAT TH B A n] DA, (HOX B BATT B ) AT 81 oK B ek It
KR, ERITIILA G TP R R DX T RIE = ME TR -3 1
PR Z T, RPN 2 — 22 =1 80 9 — 22 = 5 i, {75 RAWATHIE, WA
TR 2= £1,£2 2 BB ulUR 2T 4 DARH, difl 1.31 7% +1, +2
AR, NI |A| = —3(2? — 1)(2® —4). O

5l 1.42  EHXHEER n TR |A|, FFEEM n B AT 5108 & B EEE R T £,
W T A KA

(1) # |A| XA EHEN ML LGRS 1L, W f(A]) = 1;

(2) ¥ |A| PUEEM SRR | B, W f(|B|) = - f(|A));

.« 32 .



(3) ¥ |A| PHERE—FIFLLFE L £k B3] |B|, W f(|B|) = kf(|A|);

(4) # |A| BIZ © YRR A AT (B AL |C| B3 @ 52 A0, T | B
fl|C| MAbFIE S |A| MAHR S E4HE, U f(|A]) = f(1B]) + f(/C]).

KAE: f(lA]) BERITHI A 1.

WA W0 (11) TR, REKAEH (1] $238 16 MRS, Al e &
bR A B, o Fo |A| 0 J SRR, T

n
aj -- al]-e] + agjez + -+ anjen = E a,-je,-.
i=1

i EHIRE (3). (4), 15
f(lAD = Z aklla"\"_’?"'a‘k‘,,nf(|ek'1'ek2"“ ’ek‘n|)'

(k1,k2,+ kn)
BRI (2), # ki = k;, W f(lex,,ex,, - ,ex,|) = 0. BT L f(|A]) BIRER
i, HFEF b EAMRMIL BT 5 EAHE L REIE f(ler, . er, ek,
LETATHI e, ey - vk, | FEB AT LA T, Fsk b, 8L N(ky, ko, - - k) IKHH
AERHEED TS |er,, €rys - s ek, | B €1, €0, ,e,|. B (2) X (1), &
f(|€k,..ek2~," ' -,ek.,l) - (-1)‘”“‘1*2"”":").

XEIE T 4518, O

E AT AR N B EIR B (1) s zlmE T AT 5 KA.

* ] 1.43 W fi(z) (k= 1,2,--- .n) BIKEAEE n -2 LTR, KiE: 3t
FEZH n AN ay, a0, -+ ,an,

filar)  folar) .. fa(ar)
filaz)  falaz) ... falaz)

filan) falan) ... falan)
k& 1 TR
filz)  falz) ... falx)
filaz)  falaz) ... fulaz)
ple) = g ; : ’
fl(an) fQ(an) s fn(an)
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XRMBAEE n—2 MWK, Ha; (i =2, -+ ,n) PEHERZE, WER g(z) =0.
i a; EAME, WH gla;) =006 =2,--+,n) M g(z) B n—1 NMEAHERIR,
Hfl 1.31 718 g(z) = 0. BZ, g(z) B—NFLZIK, FiFETHIXMEERE.

ik 2 WATMALAARMERIER. BA fi(z) (k= 1,2,-- ,n) RHKREAE
it n—2, FTVENMSHMERERA 1,2, -, 272 MEMHAES. RIKETHIPE—5]
2 MAHIX n — 1 MRIMKBATHR Y, BIFEEE TG FATINZM, KLEAT
FIX P EB—FINEZHRRARATRT. HTH n 5, RiGmhEEE, 204 W50
FAR—A I (TRRARZE — A R B, TRIXFFIELLG], WA X HE 8 e 847 51
AHETE, HEETFIARETE. O

THRNEEAAATIXMERS B 1.15 85— 5.

Bl 1.15 e Mk 2 B3 B —1 S alinBE SIS =5 E, AEE—5
MEE=FIH A KR, 7TE

a+b—c c? 0
|Al=(a+b+c)ila—b—c (b+¢)? a—b—c|.
0 b? a+c—b

5 LTI B— AT RBE 74 BIRL —1 MBI AT ks A FIRL S
% =5 b, B=FIF0) g MBI 5 . B — AR TR e

a+b—c ¢ 0
|A| = (a+b+c)?| —2b 2bc —2¢
0 b2 a+c—b

a+b—c g(a-l—b—{-c) 0

= (a+b+c)?| —2b 0 —2c
b
0 §(a+b+c) at+c—b
c
at+b—c = 0
= (a+b+c)®| —2b 0 —2¢
b
0 5 (l‘f‘C—b

= 2abc(a+b+c). O
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B 1.44 HETF n AT5IKE:

(c-a) & o a

2 2 2

aj (r —ag)* --- al

|A| = :
ai ag o (z—an)?

B ERE (z- a)® =a? — (20; — 2)z, FULEBERAG 1.3 RERTH
|A| = Z(zz —2a,7)- - (152 - 20:‘—11‘)&?(2:2 —2a;41T) - (z2 —2a,z)
=1
+ (2% — 2a17) - - - (2% — 2a,7). O

%) 1.34 ¢9f:k 2 FIFEF 1.28 Fif] 1.32 k#HTIHE. &

T+t 3+t - a4t
T2+t zE+t - TP+t
IB(#)|=| . : E
Tp+t 2+t .- R+t

H B;; & |B(0)| K% (i,5) TRKAER TR, Mdifl 1.32 7745

|A| =|B(1)| = |B(0)|+ Y By, |B(-1)]=|B(0) - Y B,

i,j=1 i,j=1
M |A] = 2|B(0)| — |B(—-1)|. E&EE| |B)| = z122---zn  [] (27 — i), XH
1<i<j<n
#l 1.28 O118 |B(-1)| = (21 — 1)(z2 = 1) - (zn— 1) [I (z;— =), AR
1<i<j<n
4] = (2012220 — (@ = D(@a =)+ (@ -1)) ] (& —=). O
1<i<j<n

* Bl 1.45 # n MATFIR A = oy, Ay RIEE a;; BREETR, RiE:

a1 — @2 G2 —a13 - Qa1 — a1 1
Qg1 — @3y G — Q23+ (Gp_1 —Q2n 1 .
|B| = |@s1 —as2 @32 —ass ‘- Qzgn-1—0G3n 1| = E Ay
3,7=1
Gp1 — Ap2 Qp2 —Ap3z -*- Ann—1 — Qnn 1

e 35 =



ik 1 RKEBESIMAE i1 EE (=n—1,--,2), TH

ay; — Q1n
A21 — A2n
a31 — a3n
Qn) — Qnn

12 — A1p
Q22 — Q2n
a3 — A3p
Qn2 — Qnp

¥ LT 5 RS — AT — S AT AR, AT 9

|B| = (=1)"

¥ ERATHIRHE AT AL —a;n MNEIZE i + 1

-1
a1y — ain
a2 — A2n
31 — A3n
Ap1 — Ann

-1
Q12 — Aip
Qg2 — A2p
32 — A3n
An2 — Apn

-1 -1

ai; 12

. a1 Q22

Bl = (-1 |,

31 Q32

an1  QAp2

¥ LRI HI KB — AT AT o, A4S
-1 -1 —1 —1
551 a2 ay1n—1 a1q
. a1 Q22 A2 n—1 QAa2n

|B| = (-1)

az; ag2 azn—1 0a3n
An1  Qn2 Ann—1 Qnn

¥ LR B —AMT IR BUE — SR EIRT n 51k, S —1T3AT RO 8 AT

*« 36

Pt b e

1

-1
a1n-1
a2 n—1

a3 n—1

An,n—1

+-1)"

A1 p—1 — Qin
A2 n—1 — A2n

Az n—1 — A3n

an,n—l — Upn

—1
al,n—l — Qin
A3 n—1 — U2p

a3 n—1 — A3n

Qpn—1 — nn

0

—_ = = O

1

fTEZ% (i=1,---,n), AJ8

-1
A1n
A2n

a3n

T T

@11 a2

a1 A2

azy a3z

An1  Qp2

0 0
Q1 n—-1 Qin
A2 n—1 Q2n
asn—1 A3n
Ann—1 Qnn

1




5 EE — AT HET RTT, WA

an+1 ap+l -+ a1p1+1 an+1f |lan a2 -+ Gp-1 Gin

an+1 ap+1 -+ ayp1+1 aop+1| |an a2 -+ azn-1 a2,
|B|=|as1+1 azp2+1 -+ azgna+1 asn+1l|—|as az2 -+ Gzn-1 asza|.

an1 + 1 An2 + 1 S Apn—1 - 1 Apn += 1 An1 Qp2 - Ann-1 Qpn

BJE i 1.32 g5t

1B = [A(1)| - |A(0)| = ) Ay

1,j=1

iEik 2 BATAIR |A] WFIARKKN ar,an,- - s,
|B| - |C!1 — O, — Q3,0 , Qp—) — an,ll,

He 1 Zoron 282 1 FImE. KRS FImBEi-135 L% (i=n-1,---,2),
CIES:

lBl = |al —Op, 03 — Q- 0 _a‘nall'
E—HIHATIR Y, WIS
|B| = |O'.1,02 RS TP & 27 | -anall - Ia'maZ — Qg Qg _am1|-

¥ EAPE AT AT SR ENE SR 2,3, ,n— 1 5] L&, FREE—FIH
5 n FIXT G AR

|B| = |alsa2 —Opy Oy — a‘rull + I11a27 =L = 7a‘n.—laa'n|'
St ERAFE AT PRI n — 2 FURTHRS H LR LB ERE, TR
|B| = |11a2?' ok ran—lvanl EG lala s IR van—laanl +eet |a17a2a" : 7an——1>1|'

¥ ERATH AL 1 FrERZ T RITRI T B BIA R4, O

BAER] 1.45 BIERE 1w, 28EH 71T NMER . AME. FaEblk—
ANEELER (B 1.32). H—Am, WATHESEH 76 1.15. F 1.16. 1 1.34. # 1.43
PAE ) 1.45 %51 ZFhfgvkaiibik. af WL, R EHAGAT IR THE, I8 LR & F
FFE A, W FEEEE AR R ARR R, AW AL, A ReRS .
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§ 1.3 Eau

1.3.1 W & =

-, $3
1 2 B
LETAA L 3 —2|=0Mz=( ).
2 5 T
(A) 2 (B) —2 (C)3 (D) -3
2 r -5 3
1 2 3 4 N
2. HETF z METR f(z) = Lo e s R RER ().
-1 7 -2 =2
(A) 1 (B) 2 (C) -1 (D) —2
0 1
o o0 --- 1 0
3. n BATHIR |1 O MER ().
0 1
1 0 -~ 0 O
(A) (-1 (B) (-1)2"=1  (C) (-1)F""*+D (D)1
0 a 0 O
s ¢ 0 Y mEmE )
0 0 d e
0 0 0 f
(A) abedef (B) —abdf (C) abdf (D) cdf

5. # |A| & n MTAIK, |B| & m BATAIK, ENTREHRAAZ, id

A O o A
=[C|
O B B O

’= DI,

m|c|:|D|ER ().
(A) 1 (B) -1 ©) (=" D) (=™
6. W—"> n(n > 1) PATFIAFLREN +1 B -1, WREBH ().

e 38 =



(A) 1 (B) —1 (C) &% (D) &%
8 27 64 125
» 4 9 16 25
7. f7FI =( )
2 3 4 5
1 1 1 1
(A) 12 (B) —12 (C) 16 (D) —16
ay 0 bl 0
. d
8. 175 & b e, C )
[15) 0 b2 0
0 ¢ 0 do
(A) ajcy b2d2 = azb1C2d1 (B) (azbz - albl)(czdz - Cldl)
(C) a1a2b1b261C2d1dz (D) (a1b2 = agbl)(m dz — Czdx)
a1 a2z @13 3asz1  3as2 3ass
9. ﬁﬂﬁ’ﬁﬂiﬁ a1 az2 azz| — d, Fl'J 2(121 2a22 2a23 = ( )
azy a3z Q33 —a11 —ai2 —ai3
(A) —6d (B) 6d (C) 4d (D) —4d
10. % () B, FHILMT AR
bry +z2 + 223 =1,
2z, — x2 + 223 = —4,
4z + xo +4x3 = —2.
(A)b#1 (B) b+#2 (C)b+#3 (D) b# —1

11. FHIRMERIE ().

(A) 1751 |A| B (i,5) TEPIRBAFRETHRATFARU (-1)'

(B) #7511 |A| B — AT mEIRLL 2, B 4T mRE TR % THIEAZ
(C) 173 B G S T RAT 5 E A R

(D) AT FIRI B — AT FB AT e, FR S —FURNSE —Fxt e, AL

12. FHIEHTIERMZ ().

(A) % n(n>1) BriTsik |A] BEANTETEL 2, BTN ELETFIRER 2 £
(B) &M TRAMARFTIN |A| FESTE, WHBHANRBRENE

(C) & E=ATHRNEAZE, WITHRENAEELE P TEETE

(D) #F E=ATAREXMAL LA LRETE, WTHXMEARZE

1 1 2
13. # f(z) = |1 1 =2, W f(z) =0 WA ().
2 z241 1
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(A) 1,1,2,2 (B) =1,~1,2,2 (C) 1,-1,2, -2 (D) —1,—1,-2,—2

T—2 z—1 x—2 x—3
20—2 20—1 20—2 20-—3

14. & f(z) = LI fle) =0 IR .
f=) 3r—3 3x—2 4r—5 3xz—5 f@) ( )
4 dr—3 dxr—T7 4xr—3
(A)0,1,2,3 (B) 0,1,2 (¢)0,1,1 (D) 0,1
2 1 @ 0
1 2 1 0 0
- o1 2 -+ 0 0 L
15 n firrs0a | oo mEA ).
0 0 2 1
0 0 --- 2
(A)n B)yn+1 C)n-1 (D) n(n+1)
=, HEH
airby  ai1bz aby aibs
e b b: b b .
LATEIR P 9 W M ey ().
aszby  aszby azbs asbs
ashy  asba  asbs  asbs
1 -1 i rz—1
- 1 -1 41 -1 N
2. 1751 FEAN ().
1 z—1 1 —1
z+1 -1 1 —1
z} iy wwi Yl
3 2 =2 8
3. 47HIs T2 TRV WY B (),
T3  T3Y3 T3Yz Y3
xf ziys wayi ud
@iy @y2 A1n
L a2y a2 - az2n 5 =
4. EH n BTHIR (Al = | . _ C | MER e, byyba, - b HEEL MAT S
QAni an2 .. Ann
anb?  abiba -+ ainbiby
az1b2b azby oo aznbabn
X |Bl=| . . , MR ().
An1bnbr  an2bnbs - (L.ym,b?l

40 -



103 100 204
5. 17500 [199 200 395 HIEHA ( ).
301 300 600

ay b1 1 ay b] d] a; b1 2(,'1 — d1
6. Trﬁ lAl = |ag bz Ca| = 2, |B| = |a2 b2 dz = 3, ﬁ!'J az b-), 262 = d2 == ( )
az by c3 az by ds az by 2c3—ds
7. BeATHIK
2 2 3
[Al=1 1 2|,
2 T ¥y

HAH AT Ay + A+ A =1, 1 |A| = ( ).

8. BATHI

1 1 1 2
1 -2 0
|A| =
1 -1
2 -3 3

WA BT CEARER T2 A + Age + Aus + Aas = ( )-

9. W oy, 0, a3, B RIKEITHIA |A| E—. B, B=0 B, o, as,y. oo KIKEAT
FU|B| E—. B B, FIYY. XOH |A| =a, |B| = b, MATHIX oo, a3, a1, (B +7)|
mER ().

10. n BriT8I0 |A| BIEA o, 8 |A| B —SIB BRG], HREFIKRREF FRK T
), WERRmT s ().

11 n 750K |A] A o, £ |A| BIFTH CRSCETT S, WERIMTHIR0ER ().

12. n fRAT8I0 |A| BHEA ¢, 3578 |A] BIBREDSE (i,5) 7TFK ay HFIE (n—i+ Ln—j+1)
JCRMOLE b, MBI SRR ().

13. n 47500 |A| HEA o, 6 |A] BN IER ay B (—1) aiy, MR BT HIE
EH ()

14. n BHTHIRK |A| (IR ¢, F% |A| D ILEK aiy R b7 ai; (b # 0), WERITHIR
ffER ().

15. n WMATAUS |A] BIHLA ¢, 25— FIFF4A 1S — 5 L e AT mi— 51, R 28— 5
L |A] 005 n 5, MESTARIES ().

e 4] o



2. MA#R

L SRFFATHIAAE:

0 0 n
0 2 0
0 0

2. BEIEMITHIR |A] = 2, |B| = 3, RHHTFHIR ‘g 3‘ B
3. & a1,a2,- - ,an_1 EAME, REHE:

1 T z? z" !

1 a a} al

1 az a? ai ' =0
2 -1

1 an1 an—y az_l

4. | a1, a2, ,an EAME, RIE FHILM T REA ME—HRE:

(

T1+ T2+ -+ xTpn=1,
a1T1 + a2T2 + - + GnTn = b,
{ a?z1 + adzo + -+ - + alx, = b2,

n-—1 n—1 -1 -1
ey T1t+a; T2t tanT T ="

5. tHHE T FIATHI KA E:

1 1 1 1
1+ 1 T2+ 1 3+ 1 Tn+1
2411 z3 + o z3 + 3 z2 +Tn
g7 42?2l bl ? g l4al? - Rl ggn?
6. REHTE:

1 1 1 1

1 1—-=z 1 1

1 1 1 (n=1)—z
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7. 3RIIE Xﬂ' n Z 2 H@J:Eﬂﬁﬁﬁllit |A|, % i <j, ﬂ'] Ai,j = M;‘j = 0.

8. & |A| £ n HTFIK, K (4,5) TEN ai;. WR |A| WTKRES aij = —aji, WK |A|
RFRATFIN. RikE: A RAFTIIANEEFTF.

9. RiE: #F F% n 4751t a £ b, W

a+b ab 0 <o 0 0
1 a+b ab o 0 0
an+1_bn+l
0 1 a+b -+ 0 0 | =
. . . . a_b
0 0 0 o1 a+b

10. 3K n(n > 1) PrTHINA1ME:

a 0 0 0
0 a b O 0 0
0 0 a b 0
0 0 0 a
b 0 0 a
11. K347 7 E:
ap a1 az an
ap T az LR QAn
ap a1 T o Qnf.,
ap a1 az T
12. R FF n 4751 M1E:
xr a a
—a T a
__a .__a DS m

13. ¥ |A| & n AT, |A| M5 (i,5) TTE ai; = max{i,j}, BK |A| BE.
14. #% |A| & n PMTHIR, |A| B958 (i,5) TTFK ai; = |i — 5], RK |A| BME.
15. R FFI n 475 H1E:

1 zi(z1—a) zi(zi—a) -+ z}7Yz1—a)

1 za(z2—a) zi(z2—a) --- x5 (z2—a)
4=,

1 xn(l'n = a) Ii(zn = a‘) o I:_l(xn = (1)

e 43



1.3.2 Wl & A& F &

-, 38K

1 A AT AR R B AR, T2, HIXFEEE. TR RIMAT 2
792,5,3, £ o =3, WATHIABMEMSE TF. FitiE (C).

2. WX — B A B ERAT S A E R R, BATER B WS — TR, RA—WE
AARME z, IR TR R o WREER AR, % T

1 3 4
(_1)1+2 1 -9 _3/=-1.
-1 -2 =2
BbiERE (C).
3. MR P G X, RISk A —0EEE, B
(_I)N(n.u~l.---‘2.1)(1‘,1-1&“71‘2 oo 0 ot B == (_1)(n—1)+(n—2)+~-+1 _ (_1)%11('11.71).
HIERE (B).

4. ERNPIATIN, 2 B —REER —ab, £ F MO df, A7 5055
T —abdf, Nk (B).

5. FEE AT 33U AT 50 AR BN LA AR TR, A 2 i A FEE — 4T 51 U IR A AULER)
oA # A B SRR Bl B8 m 51, 8 om— 1 81, -, S BRr, e T om Ik
A5 A R AR | Bl B8 m 5, 3 om—1 4, - B S, AR T om K -
L5 LRI, 23 mn RIS B - AMFARB RS - MFFIR. B |D| = (—1)™(C), T
& |C|:|D| = (—1)™". &8 (D).

6. WRIBEL, 1 (D). BOPKIZAT A ARESE AT I3 7 — 17 L X BRI 5 0H T8 &K
SRR E (R FWREE), mEFREE, nrE R T 2 2, RN T8RN TR R, HE
B, bl 2 f5 b2 EEL

7. XA Vander Monde 1745, tHEAHILAE N 12, ik (A).

8. AT LAZAT (BA) I, (RS FAMBUA LA 5. AT 5IAMISE = 38 =47 X3,
TR AR T HIRM S = 3 =500k, R R Ao s

ar b 0 0
a b 0 0
0 0 o di
0 0 c2 do
HEEGEW, BT (a1bz — azby)(c1dz — c2dy), 1 (D).

9. AR AT HIAME TR, AT HI S —, 3 = AT, 17 AR S . PR AT
FaCHI S — AT LA 3, 5 —ATHLL 2, 58 =473 LA —1, MRIEAT AU oT 1, fefs 47 8 (A
r5SME 6 . ik (B).
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10. HTTFEAH REUT O AAE T 20, TR A /. Bl

b 1 2
2 —1 2[#0.
4 1 4

fR18 b # 2. &H (B).

11. 175008 B 5 E T RAT 500 . ROER (C).

12. BAMIERE (C).

13. ARl 04T 5 ATt B Sk BT R, (B R ATVETELF. R (3,2) LE o2+ 1 %%
T 2, MATZI R — BFR, THAPESETE, e =1, B 2 = +1. FH, 558 (2,3)
TE 2 — 2 % T 2, WATHIRME—. BATHIE, THRIESETE, 2® =4, B o= +2. W
% (C).

14. ¥ EATHRME—FIFLL (—1) SHalmE A 3 5165:

xr—2 1 0 -1 r—2 1 0 0
2r—2 1 0 -1 2r—2 1 0 0
fl) = =
3r—3 1 zz-—-2 =2 3r—3 1 x-—-2 -1
4z -3 -7 -3 4x -3 -7 -6
r—2 1| [z—2 -1
= . = 5z(x —1).
2c—2 1| |[a—7 -6

FREL f(z) BHEAMR 21 = 0, 22 = 1, & (D).
15. L HEZE W RAHT A RIGEA n+ 1, HOEHE (B).

=, TR

L THE—. BT BRI, BT s E AT,
2. z* (AIBHH 1.12).
3. II  (zay; —zjy) (IZHEH] 1.27).

1<i<j<n

4. W% |A|, |B| 095 [T UKL, Wil | B| M&ATIRIKIRH AFEF by, be, -+ bn, ¥4 |B|
& TR SR ABEF by, bay - -+ bny, & FIUATHIRER R |A|, Ft |B| = b3b3 - - bic.

5. HFIRLL —1 MBI %] L, gLl —2 N =5 L, FK 100 A B HEP
AR AT 51 2000.

6. 1.

70O TATHRLL -1 MBI AT, A AMEAE, HEE - THTRIE, BE A =
An+ A+ Ais=1.



8. HH FHITHIR:

|B| =

= =
=N = =
o

|

—

ERBXAMMTHIRA |A| 87 3 THE, FHEFENToRORERFREHRA, B Ag + A +
Agz + Aga = 3.

9. HN |lowoeasf| = a, Wl |zaiaafB] = —a, |azazanff] = a. FAE |asasaiy| = b,
W |azazan(B+ )| = a+b.

10. (-1)" e

11. (=1)"c.

12, EAMEEME TR |A| BT " XTFREOPZIHDT 5, SR I5R 0 PR P AT thoxt .
AT FIKEAZE, F

13. T4 |A| A  fTREL (—1)', B4 j FIsRLL (—1)7. BT EARZE, 1)
A e

14. A TH |A| A TR o', BAE j FIFLL b7, BRMATSIRIEARE, 114 c

15. K182 pAT 5 AL 57 90 AT SR, mT R0 5 n 9Ar, WA BIRAT 5 KER 2¢
# n AEE, WATFIARERE.

2. MAEA

1. (=1)2"m=Dp),

2, =8,

3. AREMERN a1,a2, - ,an_1.

4. FHEAM ZFATIIRRE—A Vander Monde 17HIR, BN a; EAME, HHATHIXARE
T, Wi R4 A m:— 4.

5. UK i THREL -1 B i+147E (1=1,2,--- ,n—1), HBE—4 Vander Monde
FRIR, EHERE (1 (2 — ).

1<i<j<n

6. HFEMIRHN 0,1,2,--- ;n—2.

7. My R—AL=RFHIRAER L EESH—A 0, B My =0, AT Ay = 0.

8. MEBATFIAMER, |A'| A1 |A] MEAHR. T A/ 81 |A] W8N ERERZE A0S, §—
TIRE —1, B2 (-1)"A| = |A|. BEA » &, 18 |A|=0.

9. FIAHI 1.23.

10. #%B—FIRFFEEFSIRNEN a” + (1),

11. BT, B—FFRE S — AR A E=AFAIR, EHEERN aw@—a): - (z—an).

12. FIAI 1.25 SRY 1.33 MERETETHEIROER 5 (@ - o) + (2 +a)").
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13. 5HTHIIRA

1 3 n
3
3 n
n o n on - on

KSR & TR —1 MESE i — 14T EE (i =2,---,n), RAUBE—ADNTF=ZATHRX, REE
A (-1 .
14. 5H4THIA

0 2 n—1
1 0 I n—2
2 0 n—3
n—1 n—-2 n-3 .- 0

M Ja — B — IR &R —5, FRHREINTIIRNEE — T aHNE—17 L E, s
BT =TSR, REBEA (-1)" (n—1)2"2
15. K RATFI KT A g AT HIK:

1 z1—a z(z1—a) ai@i—a) - 277 Yz1—a)

1 z2—a z2(z2—a) xi(z2—a) -+ z0 Y(z2—a)
|B| =

1 Zn—a zn(zn—a) zi(zn—a) --- zP Yzn—a)

1 y—a yly—a) yly-a - yly-a

FIFHI 1.28 TR |B| MfE. B—7HTH, % |B| HBE—1TRIFRNET y WETR. % a=
By ENRETE A= [ (2 -z (zzl TiATig- n), # a0, mw

1<i<j<n

wo A= T @-a)([lo-@-a).

1<i<j<n i=1

o A7 e
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§ 2.1 XABdD

2.1.1 #EPEAHTH

1. FERERIE X
Homxn M a;(i=1,2,-,m;j=1,2--,n) &K m 17 n ¥ FHEE
[ 41

ayp A2 o Aip
A 21 dg2 -t Qop
1 Am2 T Amn

FRN m AT n ZVFERE, TRIFR m x n FEFE.
2. JEEMNEE

(1) HFEIE SR, WHWA mxn 5 A = (a;;), B= (b;), £X A+ B
Pi—" mxn HFE, H A+B 15 (i,)) TGERFET a;;+bij, B A+ B = (a;; +bij).
Aok ot ML Sk NGERE A MFRIEEE A moxon HiFE, H kA BIEE (4,5) G
FEET kay;, B kA = (kay;).

HE R AR IE AR IS A 12 (FRATHBGE T AR RE AR mx n FEFF):

(i) A+ B=B+ A;

(i) (A+B)+C = A+ (B +C);

(iii) O+ A=A+ 0 = A (X8 O £ m xn FHF);

(iv) A+ (-A) = 0;

(v) 1- A= A;
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(vi) k(A + B) = kA + kB;
(vii) (k +1)A = kA + LA;
(viii) (kl)A = k(lA).
(2) MR, W A = (aiy), B = (b)) 77005 m x k FFERM k x n HFE, E
X AY5 B HIRM AB 22— mxn HPE, ERE (i,)) TE c; FT:

Cij = @by + @iobgj + - -+ + Qikby;.

LR el 5 VA -

(i) (AB)C = A(BC);

(iil) (A+ B)C = AC+ BC,C(A+B)=CA +CB;

(iii) k(AB) = (kA)B = A(kB).

(3) TFEMIRE. B A= (a;;) & n BV HRE, EX AK kIKEAN kA A KRR,
Bl A*x=A-A---AkNA).

75 B i R )

(i) AT A* = AT+s;

(ii) (A")" = A",

(4) M E. W A= (a;) T mxn i, € A NEER A (85
HAT) A=A noxom R, EME T (j=1.2,--- ,n) EIFR A 195 5 3.

%Fl“f!r*ﬁni B RN

(i) (A) =
(ii) (A + B)’ =A'+ B’;
(iii) (kA) =kA";
(iv) (AB) = B'A".
(5) HWFERIILTE. W A = (ay;) & —1 m xn SHIERE, €L A KA —
N mxn HilE A= (a,).

TP LB IS & R )iz S

(i) (A+B)=4+B;

(i) (kA) =k A;

(iii) (AB) = AB;

(iv) (A") = (A)'.
3. FHERRMTII

EE  HAFEM A ERPATRE T TP, B |AB| = |A||B.
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1. SERERBRS

BARDMHRE MEFENMAE B AB=BA=I, (¥ I, n i
BATEERE), AR A RATIEMERE, R B £ A M5, id B = A~ a0
AR EEREHRANERRE. FARTEE—DEZH n MAREEHRTEHERE, R
AL B B T RE AR N BT R R R, TARET R,

RWZEEE FHIEN (5 R BE 2 T fE):

(i) (A7)~ = A;

(i) (AB)"' = B~'A1;

(iii) (kA)"' =k 'A7! (k RIEFTEER;

(iv) (A)~' = (A7)

2. AR RE FRERIMER

MR 1 AT R B R AT R
MR 2 ERATREMRER AR R A .

3. #EpEZERE

B A = (a;) = n BT, 1751 |A| F R a; BARBRTFRIER Ay,
MTIEREA A KIFERERERE, id A A™:

All A21 e Anl
A12 A22 g An2
A =1 | . .
Aln A2n oS Ann
P Bt R R LA B MR
AA* = A*A = |A|L,.
4. 8
B A= (a;) & n Ak, N A RATHHEMHRERMRZ A BITHIRK |A] #£0,
Xt .
Al=_"_A"
|Al
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2.1.3 s EEHIFETIREWMFIEME

1. METH

T3 3 MIEMRHRS MHRNERERNE—. B, B=RMFT (3) 2
(1) XERERERIEMAT (1) KA E;

(2) A—AFFHBRUEERF—1T (31);

(3) BAERERR—4T (F1) RULFEH £k FINEI R —1T (3) L&

2. B8
fE—mxn fHE A = (a;;) BAELFREXVIEZHEUATIERN mxn

pElc
I, O
o 0]
XE—NDPERME, I #n r BrEafIsERE, O RZEERE.
3. IFEM
W I, /& n R, xR I, BIREAT, L @ 47 REE 1T, ERE—AE—
KYVEHERE Py; FIETHEE b UL I, K58 i TR _LYEHEE P(k); ¥ I,
M58 i fTRLAER k BB j 1T L XBRIMRE =HRYIEHEE T, (k).
= RV M AR R W B, B AE R R
=RYIEHEERTIIRKENT: |Pj| = -1, |Pi(k)| =k, |Ti; (k)| = 1.

4. EE

B AR mxn B WX AE-RYETERERINEEETH—
A m THRLWISERE AR A Fr BRI, JERE A 1 —IRVIE 512 515 2R R R
HFTH— n BriNKYIEFEFEARU A FHIEHRA.

5. EFERFM

MR A 215 TIRYIHFZRREERIER B, WHER A M B %4
SRR LR (T HIE5%) BRAME R

6. SHFLH. EEFRMEEXHLNwE
EE 1 —NEFREELAVIFEREREDR AR, — N AEERLT Y FR R
Ja {75 AT A .

e 51 =



EFE 2 DL A2 R AT I S i A

(1) n Y HRE A n] IR E& 2 A BTN | Al # 0;

(2) n Y /7B A AT R B A ST n M SR AR R

(3) n BY T A I TR B SR A AT LRI A BRI R S5 B AR

(4) n YA BE A TR ERMAZ A I n MTRE (B E) LK.
7. BVIFTIRIEKIEIERE

W AR n BrAERME, 1F nx 2n BY3ERE (A, I,), SIXNMEMEEVIEIT 2, B A
BN L, XA AL T AL

2.1.4 Z» & E P&

1. SRR

B AR moxon FERE, HRETRBEREET R r B, HHETRALNE
IR s B BAMGE T A rs RS BRIERE, WidN

All A12 e Als

A21 A22 e AQS
A = - . .

Arl Ar2 e Ars

XHE Ay R —NERE, TIAZR ML A BERA A K (4,7) P
2. HHRIEMHNEE

7r PR IS AR T 30 L AU AR R 52 4 — 4, AR I AR, BB
S PUHE R A2 TR 23 Hxd £ B

3. SR Ak

PO AR H B B e H A
(1) i 4 A, B 8ot ke HRF SRR, W AB i or5ext i, B

e 52



A] BL A1B1
A2 A2B2

A, A.B,
(2) F&s.

A, A%

A, Ak
Ak
A, ATl
A, Al
A, Al
4. HRYEFL R

FTiB 53 SRS A B AN B R S5 A Bk UL, B 3 2K
B XA () 1TEM (BR) A1;
55 2 DA AT RE R A 3R LA G B R RO —
B=2 RN TR USRI —
DASEANRE A 3R LA 7 ERAE AU — (BR) BJE ) 55—
FAMRE b T B4R B i a SLAR 2 T LU AT Y.
5. FRFIER
A B AR —FF, FAVRA I RYIEHE R R &

(B 1T mE 55—
(B 7 k%,

id I = diag{[L,,,, I,
R HERE, & CFF 3 FhAERER 3 o A5

B2 X T HIE AT (B1) 55 j AT (5) BRI

(B) 17, ARV —

maoy "y

B DR C A (A

) LA I #I55 @ BT (B1) 13 BIRIFERE;

(8R) 51
() 7%, &

F= LR B &£ (A

MR

) FeLA T (955 @« BRAT (B) JaInEI%E 5 BT (31)

Imk}

i)



Iy HRATI S M T R R, R =R B B AT A U E S T L
6. EIP

R D RIET (B) ZRBA S TR FERDRYIFHEM L (h) FRLABAREK
FERE. R, AT 58 =30 B R AR B 4T 51 E; BEAT 7 RAT AL e
AEEFEREI R (FREIBESRAE T —EN ).

2.1.5 Cauchy-Binet ==\

Cauchy-Binet 2 U A] A& 2 56 Mol 47 51 e B HE). B R B
P —ANEEERE AT SEENNH. XN EEARHERNIERIESEEM (1
) § 2.7.

1. E¥ (Cauchy-Binet AR)

W A = (a) & mxn HEME B=(b;) & nxm HFE A(i.1 i_s) *
Ji ot s
NAW—AN s TR, BEH A BRI i, i, T5% j1,-- s IR B LRIt R
JFIRFHEF A R AT H)5R. EEEE X B 1 s Brf3X.
(1) & m > n, WE |AB| = 0;

(2) &H m<n, WH

1 2 ... i da ot Gm
1<j1 <j2 < <jm<n JuoJzocr Jm 1 2 - m

2. #Eig

&AZ(aij)IEéan%EKi—F,B:(bij)%nXm%EIEF,TZ%’_‘ | ﬂf%ﬁﬂrﬁm
(1) Fr>n U AB fEE— r M FRETEF;
(2) # r <n, W AB # r i 7R

AB(i_l i.z Z’.T)Z Z A(il fa B ]‘-31 19.2 kfr |
Ji J2 o Ir 1<k, <ka<--<kr<n kl kZ k:r g2 0 Jr
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§ 2.2 HIER

2.2.1 MEEL/ESEBIEMKE

n YEFRAESRAL S B FR T 5 n A n 45 A&

0 0
0 1 0

€ = y 2= . ’ y €n =
0 0 1

FEH e, ey, e, MBEFRA n GARMEBAATRE. bRz EAG T oA
i (BAERA S, B 1A H Q5ER):

(1) #H i#j, W ele; =0, i eje; =1;

(2) #F A = (a;;) & m xn 5, N Ae; & A KE i MR elA B AKX
B0 MTAE;

(3) H A = (a;;) & mxn 5 N e Ae; = a,;.

n IR RE (URRVIRGERE) 28 n? 4> n MUEERE (B (i, = 1,2,--- ,n)}.
XE E; B n MERE, ENE (4,7) tRxFET 1, KcELR 0. EaERH
A LA BGRE AR B v B O AR:

/
Ei]‘ = e,—ej.

EH I FRATIAS HEUE B Al R B 1) B4 o -
(1) % j#k M E;Ey = O;
(2) % Jj= k, J”JJ EijEkl = Ey;
(3) % A £ n BUEKH A= (a), U

A = i aijE,-j;
ig=1
(4) % AR n M4EMER A = (a;), W ;A ¥ A 5 j TER% i 17, ¥
iR LN 0
(5)#F AR n MEMR A= (ay), Wl AE; ¥ A K55 i 51 R% 5 51, K3
flh T E AN 0;
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(6) % A 7E!E n m%ﬁ[ﬁ'—ﬂ. A= (a,;j), ')llJ Ez,tjAEk( = (I,jkE,;(.

b AR EARR A S, (HR o e 20 N R R LA B P A A R AT
S IERKE T P — 7k RIS AidiX e 4518,

F 2.1 &
010 -~ 0

001 -+ 0
A=ty b i :
000 - 1
100 - 0

A¥ = (? Lgk> (k=1,2,=+,n).
k

ER A TH A= (ener - en ) il e AERRIBIFIGE 4L
Feik LR Ae; B2 A TS i 51, Bt

A2 = (Ae.,,.Ael.Ae'z.,' % g ,Ae",l) = (e,,,l.e,,,el,~ g .e,,_g).
AW T LA R 458, O

Bl 2.2 KiE: n B A RF M RERMGRERRN » H5[HE a,
Gl

o Aa = 0.

S HEIEHASE. ® A= (a;), 2 a=-e &8 i MrfERAMAE. F
y‘j ef,;Aei iEé A E/‘]% (7»,1) 7—‘[:?:, élj[ Ay = 0. X/?\ O = ¢€; +€j (7 ;é‘j), Dl'J

0= (6, + e]-)’A(e,» ks 8_7') = @i + @5 + Qjj + @y

e ZiE A = aj; = 0, i A %EW%EME, ﬁ Ai5 = Ajq, yd A5 = 0. Xk
T A=0.0

L b RREE 1, JRATTAT LAGE B — AN 5 SO AR RE I (1 AR5 1.

5 2.3 KiF: n YA FE A BRI FHRER R EZ AR AMERET n 45 FE o,
i
o' Aa = 0.
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B #H A RRMHHERE, MXHEEMN n #F|[R o, H (d’Aa) = —a'Ac.
M o’Aa 28, Hit (d/Aa) = ’Aa. KB EAPIMRTFEES o/ Aa =0. RZ,
#H EAFERN n 45 E o L, N d’Aa =0, o' (A + A)a = 0. HNIE
B A+ A BREXMFRER, HLEBE A+ A =0, A= -A, A RRMGFERE. O

Bl 2.4 & AR E=MEEAESAL ETRESENE, KIE: A" = 0.
R WA= (a;), 41> B, a; =0 K A RRAEMER E; 2
A= ZaijEij.

1<j
HNZ j#k B, BBy =0, fE A" FgRiERIT T, TRiIESHA GRS
AR B, E;j 5, By -+ - Ej_yj,, BEFRUIHREFMF 1<i<ji<jp<jz< <
Jn < n. RIZXFERBHALFLE, Fik A* =0. O

2.2.2 *EMERHETH

fl 2.5 # A B #HEHIFEMLHARNERH AB 7% %, RiE: %
T AFITHF S& BHITHZ.

EH W A= (a;)mxny B = (bij)nxs TBE C = AB, C = (cij)mxs B i 1T
NE, MIMERER j, cij = ainbij + Gizboj + - -+ + Qinbn; = 0. BH ai; > 0, by; > 0.
HAWE i ITHEAENE, AR ap #0, M ay =0,1=1,--- k=1, M b; =0
t—4Y1 j BRAL, Xk B B kT AZE. O

5] 2.6 RiE:

(1) £ (F) =MAEMRRERESRZ L (F) =MER,

(2) o R [ F1 30 R O, A X R o

(3) % FoR o 1 3 o 0 B R R R

iER (1) & A= (aij) & =AM i< g, Wk Qij FOERAVE- &~ S ke Aij
ZFE FHl A = (A;;,) RE=MHEM, A = |A|71A4" R =M. AR
M RIEET T =MERE.

(2) 1 (AAY) =1, 18 (A ')A =1, {2 A RXFRER, Bt (A~!)A=1,,
Bl (A71) = A1, gt A~ RXTFRAERE.

(3) 24l (2) FIHEBA. O

« KT o



) 2.7 SKiE:
(1) L5 A EE%H AA =0 HREXAMHRZ A=0;
(2) HEME A EE&MH AA =0 WAELEHR A=0.

ER B A= (a5)men, W AA B3 (i)0) TEBTE, 0
a?l +a?2+"‘+a?n=0-

EH a;; MRLH, BH ay = 0.
(2) FEEATES. O

B 2.8 SRiE: fE— n PRSI A RRA— AN FREERE S — N SO R AR RE 2 A1,
ER WA n YERE, U (A+ AY) BOFREERE, (A — AY) BRFRERE. M
1 1 ,
A=(A+A)+5(A-4). O

5 2.9 SKiE: FFE n B RSy nl A8 i) 5 B 0 2 BB AR R KT,

g A E;(i#ji=1-,nj=1,-,n) BREMEE H A= (a;)
M E,; A4, B E;A= AE;;. EE3 E;A 2% A W% j TuRZNE i 1710
HAb TR RZN n MR, AE; 2% A M2 « JInEZRE j 51T HMTEER
REW n ERE, EMHESE 0 =0 # 5), au = aj;, Ft A REEIERE. O

Bl 2.10 HHETIIEEN b KR, Kb b AEEE

1 a O 1 2 4
1HA=]|0 1 al; 2)A=12 4 8
0 0 1 3 6 12

, 0 1
# 1)®JI=]|0 0 U A=1I3+ad. EEF I; fl ad FET25H, H
0 0

0
1
0
H J° = O, HHEATTH ZBNEE KK A K k KR

AF = (Iz+ad)* =IF+ CLIF (aJ) + C2IF 2%(aJ)?
1 ka Cia?
= L+CaJ+Cid®I?’=[0 1 ka
0 0 1
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(2) EHEEE A HFIHBERLH], 8T o= (1,2,3), 8=(1,2,4), W] A=ca'B.
HAEMERENEGEIFEESR Ba’ =17, W1B
AF = (o/B)(B)--(a/B) =/ (B)- - (B')B
et S Vs ¥ o P O [
= (Ba)'a/B=17""T1A=|2.17%1 4.17%1 §.17%1 |.O
3-471 61751 12171

il 2.11 & A BB, A n> 2, 8 A" =0, RiF: A?2=0.

EY B A" =0 W80 =|A" = A", \TT |A| = 0. BN A R=HiE
[ H Al =0 A5 KIE A WEADFIRERES, FTREE _HTHE a3, #
B A=0o'B. HEE Lo B—AH, HEMRENSEHETHE

0 = A"=(dB)(a'B)-- (a'B) =a(Ba)--(Ba)B
= (BB = (Ba')" A
FEla# Ba’ =0, H#H A =0, BEERHHHEL RIBEEHE
A? = (a/B)(e/B) = &/ (Ba)B = (Ba')A = 0. O
Bl 2.12 T FUTEAR B0 RE RERR 8 A5 -

ai az az *-- Ap
Qan a; az -+ Qp-1
ap—1 Qn ay --- An-2
ay az Qa4 - ay
SRAIE: [F]BAJHP0 5 R Z AR TS A2 R B A

R
Jie= O In—l
1 o)’
W J WRIEHEME. HHFE ERESRERE A, N A TRRN (A6 2.1):
A=a T, +asd +ogd* 4 =4 d ™2,

Rz, H-ANBRERERAA J B LR ZTAR, NELRIERERE. B EARERE
ZBAIERN J RN ZHAZR, EEE J = L, BAE%ie. O
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223 ¥ ¥ ZE &

FIWT—A n BYEERE A 75 ATE R R R 3 Rk
(1) -—AENHERE B, # AB=1, (8t BA=1,);
(2) A FNHERE B, ff AB 5t BA &%
(3) & |A| =0, W A RETHME, RZ A RAEER.
ENaE-IIRE: Tickioki T

5 2.13 EnEME AEESER A2-3A+21, =0, KiF: A A+1TI, #
AR, A A # L, W A — 21, WA a] i .

W HORE A(A-31,) =21, Bt A BoJWifEE. X A2+ A —-4A -
AI, +6I, =0, T/ (A+1,)(A —4I,) = —6I,, i A + I, & n ¥R

B, HEeMERTE (A-L)A-2L,) = 0, MR A-2I, Wi,
W A-I, =0, A= I, fifREARE, Bt A — 21, ARFERER. O

5l 2.14 ¥ n W4 A Fl B2 A+ B = AB, Kif: I, — A Ru[i¥% %
H AB = BA.

LS|
(I,-A)(I,-B)=I,-A-B+AB=1,,
FTbl I, — A vk, 53— m, i BR[| (I, — A) ' =, —B), &
I,=(I,-B)I,—A)=1I,—B—- A+ BA,
Mii BA=A+ B=AB. O
5l 2.15 # A, B =2 n iR, I, + AB ", KiE: I, + BA thafii,

iE% {EEF A(I,+BA) = (I,+ AB)A, Ht B(I, + AB)'A(I,+ BA) =
BA. T2

I, = I,+BA-BA=(I,+BA)- B(I,+ AB)'A(I, + BA)
— [I.- B(I, + AB)"'A](I, + BA).

XEW (I, +BA)'=1,-B(I,+AB)'A. O
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B 2.16 & A EAEEHERE, |A] >0, X AA' =1, iE¥ I, — A REFRFE.

E HEERN Al >0, |[A||A| = |AP? =1, #% |A| = 1. XNEM%EH
5 A= A, Fliit

I, — A| = |A]|A™" - L,| = |A||A" - L| = (A - L, | = |A ~ L,|.
B |I,—A| = (-1)"|A—L,|, T n &%, # |I,— A| = —|I,— A|, B4 |I,—A| =0,
XFIER T I, - A R RE. O
fil 2.17 # A’=B%?=1, H |A|+|B|=0, RiE: A+ B LEAFRELE.
E HOEM A, B #EATYEHEEH Bl =—|A|, Bit
|A||A+ B|=|A*+ AB| = |B?+ AB| = |B + A||B| = —|A||A + B|,
T2 |A||[A+B|=0. BX |A| #0,# [A+B|=0, 8] A+B £%& 7. O

5l 2.18 & A,B,AB — I, #& n WA o] 5P, EBH: A - B ' 5 (A -
BNl — A~ A, R ENTRIERERE.

ity FEF A-B'=(AB-I,)B !, it A—- B! BRulifi%E[%E 3 H (A-
B~ ')"! = B(AB—I,)". B3I T&E:

(A— B—l)—l . A-l
= B(AB-1,)'-A'=A'(AB(AB-I1,)"' - I,)
= AYAB-(AB-IL))(AB-I,)'=AYAB-1I,)7,
W (A-B )" - AW, HH (A-B ) '-A1)  =(AB-I,)A. O
il 2.19 & A, B,A— B #/& n Mol M, £
B'-A'=(B+B(A-B)"'B) .
ER R EERIUERI AT
(B+B(A-B)'B)(B™'—A™")
= I,+B(A-B)"'—-BA'-B(A-B) 'BA™!
= (A—-B+B)A-B)'—-(A-B+B)(A-B) 'BA!
= A(A-B)'-A(A-B)'BA™!
= A(A-B)Y(A-B)A'=1,. 0O
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fil 2.20 & A & n AW, o0 & n f5E, H 1+ A 'a #0. KiE:
1
1+ P8Ala

iEH RFEFERIEE R (HPEES A \a 22—, WTLLRH):

(A+aB)'=A"" A 'afB' AL,

(A+aB) A - g AT es'a™)
1 1
- r A—1 rA—1 r A—1 / A—1
= I,+af'A —l+ﬁ’A—1aaBA 41+,3’A—laa('3A a)f’'A
B 1+ A e,
= LtofAT - e A

= I,+afA'—af A =1, 0

% _FRAKFA Sherman-Morrison 223

Bl 2.21 % A RIETLEHEH A* = A’ RiE: A &R RE.

B W A= (ay), a; IRBERTREH A HEH, 0y = Ay Bk

|A| = alelj + Cl.szgj + em anjAnj = afj + G-gj Rl o afu-.

BT A RFFLHE, UFRD a;; #0, TRH LA Al > 0. K54, |A] #0,
Bl A ZrlgisErE. O

Bl 2.22 W ARnBATEER F AN TRRINFTHE ¢, Kik:

c#0H A7 1T RRZIMFT .

EH ®a=(1,1,---,1), WHBEEATE Aa=ca. #H c=0, NH A ¥

A a=0 F&, Bt c#0. EXWURNER A, 78 A la=cla, A
M A~ g7 RRZIMET 1. O

2.2.4 ™ PBE ZE P&

n R A REAEPEEN A* BREENXRRE AA* = A”A = |A|L,. BATE

FEATT N AAEBEERE RS AR LAMER, ENEN L&A LRI Rk R R, 32E
BARLREN KRR FELRENAE.

Bl 2.23 ¥ A% n PEKE A™ = I, RiF: (A" = I,.
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EH HA™=I,18|A"=1 X A*=|A|A", &
(A" =|A™A )" = |A"AT" =1,. O
Bl 2.24 ¥ A, B Jn WM, KiE: (AB)* = B*A*.

it®¥ ¥ C = AB. it M,;, N,;, P;; 5% A, B,C 9% (i,j) mZERR T,
Ayj, Bij, Gy 2R A, B,C H5 (i,j) TEMIRFKRFR. EEH

Ay Ay -+ Anm By By -+ Bm

Ajg Ay -+ Ap Bia By -+ Bpo
A" = . . . , B*= . . )

Aln A2n o Ann Bln B2n T Bnn

B*A* {5 (i,j) TEN
> BiAjx.
k=1

M C* W% (i,j) wEHLE Cj; = (—1)'P;;. B Cauchy-Binet A AIF

Cji = (-1P*Pu=(-1F") MjNy
k=1

D (1M (-1) RN = ZAkBk,,

k=1

Il

MWL, O

Bl 2.25 & AN n MERE, c NEE, KIE:
(1) (A")* = (A); (2) (cA)* = " 1A%
(3) & A AW, U] A* A, JFH (A*) = (A7)~

IER (1) A1 (2) HREREAERER e LA RATHI R ED A
(3) Pl 2.24 A1

(A) (A =(ATA) =1, = I,
W (A4%)! = (A1) O
il 2.26 W A A n B, KIE: (A% = A"
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EH A WEXRRR AAT = |A|L, MFELRBETHIR, 74
|Al|A%| = |AA%| = ||A|L,| = |A]",
T [A*] = | A"

& AN, B |A| =0, WEERLER P.Q, £ PAQ=4= (Io g>’

Hobr < RAERE: #r<n—2 M A" =0 Br—n—1, 1l A° — (g ‘1’)
Fil A, RATEH |A°| =0, MITE
0=[(PAQ)'|=|Q"A"P*| = |Q"||A*||P"|.
tHl 2.25 F1 P+, Q* # AR, Ft |A*| =0= A" i%AKL. O
Bl 2.27 & A A n(n>2) PR, KiE: (A*)* = |A|"2A.
B & A A, WEXRR ATA = |A|L, BPILFEBERE I 2.24 7715
A*(A") = (A*A)" = (|A|LL)" = |A|"'I,.
M A*=|A|A™Y, RAEIATRETR (A")" = |A|"2A.
£ A A, B |A| = 0, WA ALEIERE P,Q, [ PAQ — A — (g g)
Hob < n. 56 2.26 KRMRATE A = 0, M
I p——
i 2.25 51 P, Q" MRFISHRE, FIL A — O — |A]"2A TYAMIL. O
Bl 2.28 % A %9 m WERE, B 9 n WHERE, RO EE C bk BEAEEE:
-(59)
B W A= (aij)mxm, TBE a; AIRTAMKRBERFRPHEAR M; M A;
B = (byj)uxn, 7E by KA TFRAIMRHATRABITH N,y # By FIA Laplace

EHAUEGHIEH: B 1 <ij<mi, CHE (1,j) TEMNREELE TR
N (1) M,;;|B| = |B|Aij; B m+1<i,j <m+nit, CHKE (i,5) TERORESR
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TN (1) Niemjom|Al = |A|Bi_mjm; %4 i,j BT HMIEER, C M5 3, 5)
TRPRBARTFAFETE. Hk®RNE

C* = |Bl4 o . O
O |AB*

-8 i
229 EmA*=|0 2 -2, Kk A
-1 2 1

O AT HATFIRT A AT = 4 BN A = AP, 8 AP = 4,
|A| = £2.
% |A|=2,H A" =|A|A /8

O N =

1

Al=zAT=
2

TR

3 2 1
A=(ANH"'=1]111
101

# A= -2, 0 A7 = A"

-5 -2 -1
A=|-1 =1 =1].0
=i & =1
5l 2.30 B51 n WrEEME
2 2 2
11 1
A — 0 1 1,
0 0 0 1
R ¥ Ay
i,j=1
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i FHYIERBAAER

1
2 -1 0 0 0
0o 1 -1 0 0
A=t — . . z
0O 0 O -1
0 0 0 0 1
m A*=|AJA™Y. AEFH |A| =2, AT
-2 0
0 2 -2 0
A =24""=|: P
o o o0 - 2 -2
o o0 o0 - 0 2
¥ A* WA TEINEX, SERMERIIE:
E Aij — ]. D

2.2.5 ¥ F T %

E—5E A SV FE 28] L APRHER! (FRHRARUERY). T BB U6 T FRHE
PRAETY A A AL, RIX K i) B, GEE SN AR HE LR A 4510 (MR AR E Y R X M AR R, BRI
HWEEEREEAESIER), A HE—RERBE MR NER. X2EMEER
o

B 2.31 KiE: n i 77FF A REREENAREXGRFETSAFHNEM
i B, ff AB=0.

i BRF AR N AB =0 783 B =0, AFE oKL,

RZ, % A REHFEM, WEETEERE P,Q, i PAQ — (f, g) "

For<n. éc:(g IO ),E‘JPAQC:O. XEA P A, it AQC = 0.

n—r

RES B=QC BRI T4k O
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il 2.32 KiE: n P AFE A BRAFFREMENAREZRMERFE n £EFIAE <,
ff Az = 0.

B BRE A, N Az =0 A/ 3] z = 0, BT S HERCL.

B2 £ ARSREN NEETEER P.Q, {f PAQ = (f) g) b

Fr<n 2y=(0,-,0,1)An%5mE N PAQy =0. XFAH P ¥,
M AQy=0. HES z=Qy #BETER. O

il 2.32 AT LARIRAERER R B IR, 1XANH & #E N 7E R tor R4 718 .
5l 2.33 & A A n P RISRALE, UEA: I, — A 2IEFFE.

B RARIEZIER. | I, — A REFREM, WHEPF) 2.32 Af5FE n S
FRE e, (I, - A)z =0, B Az = . FL Lk, @36 2.32 KIEE AT LLSIE,
FEA A REHER, TR P, Q v UBUNSERER, NI @ Al BUNIEF L (4
B/ W= (a,02, - ,a,), HH a; #REEE, Wi A KRS 2.3 ATE

0O=z'Az=z'z=a+a}+ - +a,

Mifla, =a,=--=a,=0,8 =0 X5287FFE. O
Bl 2.34 WIHFE A £ n AR, KiE: RS =KYFRHEHT U A

Rt FAR:
dlag{lv 1’ T |A|}

Y RE AME (1,1) tRXEFTE, BN A TE, F-TULATEARE.
FI%6 =R 5 RHK AEF R RS N2 50, MARKMERESSE 1,1) &AL
AE. BEAGR A K (1,1) TRIEF, TRUAB=XUIEREH A KE 1T
RE—FIRKTERBHAZT. XHAUR, A B FE=RVFXHRATL A TR

a O

0O A )
BT A, FFEARE, AW T 2%, i A (AXTARERE. BEHIRNT R Zx4 5 M 5L
BHEE R RDA]. AfRIfiT e, AT B B RE:

o 2)

= 67 =



BB —ATHRL (1 —a)a™" MBI AT L, FAE —ATIMER 1T LA 3

(R R B

KHEFIFRLL —b INFISE 5 £, HEE TR o — 1 MBE AT LEGH:

<1 b) <1 0) (1 o)
— = .
1—a b l—a ab 0 ab
TR FRFTVEX n YA A AEREHE F, T ERATRTH B Y] 5 B IR 4R 5 = K YEA
. XEAR T4 O
5 2.35 KiE: f£— n MMHEMEBATRRZAED I, + o, B ZFERREREZH, K
‘:P Eij & n m%ﬁﬂi‘fﬁlﬁé

ER AEE A n HEREE TR A RN WIFRE RS T ARG A5
[ D 2 FR:
D = diag{1,---,1,0,--- ,0},

R EX VSRR D AEHEREE. X D, BE DA AL M
D= (In - Er+1,r+l) o (In - Erm)-

FE=RVFEM O RIXMR T . X ZHRYEEM Pi(c), BRBANEA Pi(c) =
I+ (c—1)By. WE—RKYIEHEE Py, ] 2.34 AT %01, R =895 Hugk 7] LA
Hb, AT A H:
Pi; = (In — E;5)(In + Eji)(In — 2Ej)(In + Ey5). O
R O F AT A RS e R O R X R T AN B AR M 2, Rt
WEMEB RS R TR EE 7, EEEaome K riHEry.
Bl 2.36 K TF n B 00 RE:

0 1.4 1
1 01 1
A=1]1 1 0 1
1 11 0
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R RAIEFRRGE, RBE - DRE T2 —17 Lk
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— A= IS N
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a8 — — —
||||||||||||| L s

o o o
o o 7 o
o 7 o o
— o o o
i

* 69



H L BI AT

2-n 1 ] 1
1 2-n 1 ]
- 1 ] 1 S—m 1 0
n—1
1 1 1 2—mn

* i 2.37 KT n HERERSER (a; #0):

l+a; 1 | A |

1 l4a 1 - 1

A=| 1 1 l+4az --- 1
1 1 1 v I48a

X (AL) AWISRRE BE i TR o) (1=1,2,--- ,n), B

l+a;, 1 I s L +1 @ 0
|
1 1+a; 1 1 10 0
1 1 14a; -~ 1 100 0|
|
: ; : i LR §
|
1 1 1 -+ 14+a,'0 0 O 1
1 1 1
ph = B S = = g @ 0 )
ay a; ay ay , 3
1 1 1 1
—  1+= — ~ J0 = 0 0
as asz az ag i a2
1 1 1 1 J
— — 14— — 10 0 — 0
as as ag az : as
; . . . :
1 | 1
= = — 1+4—,0 0 0 --- —
(7% ap an [¢ 7 an
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B FENT MBS T L, 34 s =14 -

\0

ai

; 1
s s — = == —
[ a1 ap ag n
1 1
= — 10 = 0 0
125 az I az
1 1 i 1
1= — 0 0 — 0
as as ! ag
|
z L '
|
1 1
— 1+—,0 0 0 =
an n a'n.
: il 1
1 1T = = = —
: sa; Sas Sas Sap
1 1
— — 10 — 0 0
az az I az
1 ' 1
14+ — — 0 0 — 0
as az ! as
|
. : 1 . :
|
1 1
— 1+—,0 0 0 —
A, an (07
L 1 1 L
: Ssay Sao sas SQn,
0 1 say — 1 1 1
| saxay sa? sasas S50,
0 : B 1 - 1 saz — 1 B 1
I sasay Sa3as sa? sasan,
|
[ : : :
; 1 11 sa—l
'osanay S, 03 Sa.,03 sa2

F e RN
ag an
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BHEEE K 1 A2

1 — sa; 1 1 1
a? aa; aaz a0,
1 1 — sa, 1 1
a0, a? asas a0y,
at=_L] 1 1 1-s3 1 |.Q
4 asaq asas a? asay,
1 1 1 1-—sa,
QnQq Qs 0,03 o as

* i 2.38 SKEEFE A I

1 2 3 -+ n-—1 n

n 1 2 --- n—-2 n-1
A=|n-1 n 1 --- n—-3 n-2

2 3 4 n 1

e X (AL) RAIFERSRIE, BATMEIE T L, TR0 7, K

12 n-1 n 110 0
n 12 - n=2 n=1.0 1 0 0
n—1 n n—3 n—2:0 0 0| =
: | :
2 3 4 n 1 ﬁ)o B - 01
1 11 1 g 1L 1 1 L
n 1 2 n—2 n—lig i 8 8 8
n—-1 n n-3 n—2,0 0 1 0 0
: : | :
2 3 4 n 1 10 0 0 0 1



B AT E T —1T, B2

[

O = ;| =
-
—_

2

ns
s+1

1 1 1 101
I s
1 1-n 1 1 1,0
1 l=mn 1 1,0
_ j -
]
9 4 n 110
HEFEVBREATIMITE TR G, B
(1 1 1 ;1011
:S S
i g=1
0 -n 0 g gl-= 2
| S S
1
0 0 -n 0 0, ,-—=- -—=
, 8 s
g (I N
Lo A
\0 1 2 =8 =lj=2 =—=
' S S
o 4= \ 1’
M —ATEIE n—1 17FLL - B3
(1 11 o100 2L
:s s
010 0o o' L 1=s
lTLS ns
00 1 8 0= =
, NS ns
o : 1 :2
\0 1 2 il = g =
' S
BATHRRREE AT, B=1T, -, Bon— 11T, B3
' 9 2
(100 0o 112 F
"ns ns
11—
010 0 0! — :
'ns ns
00 1 o oL L
, NS ns
g L : , :2
\012 P N . P
' S S

o O vl
S O w |-




BEATHR —1 MBIRE AT, BEATRU -2 MEIRE T, -, Bn-11TR
PAn — 2 InEEJe—A1T, 153

' 2 s+ 2 2 2 2—s
100 .-~ 0 1' = c ... 2
: ns ns ns ns ns
1 l1—-s s+1 1 1
010 -0 0, — e = =
, ns ns ns ns ns
00 1 0 0, - L 1-s LS 3
: ns ns ns ns ns
: . . : . .
Do o . _1:_s.+1 1 1 1 s-1
! ns ns ns ns ns
BE—TMEIE—1T, 5K —1 UBE—1T, 535
'1—s 1+s 1 1 1
100 --- 0 0 i = =
|| ns ns ns ns ns
1 1—-s5 s+1 1 1
010 -~ 00, — ‘ e = =
. ns ns ns ns ns
1 1 1-— 1 1
001 --- 0 0: il il g . 2=
| ns ns ns ns ns
L . ; . .
1 1 1 1 1-—
\oo0o0 o012 0 = — £
' ns ns ns ns ns
(Al
l1—s 1+s 1 cee 1 1
1 l1-s5s 14+4s -+ 1 1
LN B 1 1-s 11 O
ns ) )
1+s 1 1 1 1-—s

2.2.6 & XK H m A

WA = (ay;) £ n BHERE, U A EXHR% ETEZ R
a11 +a‘22+"'+ann

PROAFERE A B, 128 tr A, BREMEN N EEARE (HUAZE). HZXRIiE
B B 1) R B T B, BRATTIETE LR BT PR SEA 4. I BLBA I GE f JL A
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BAMER, HARAAM R, CXIFRIEY R AT,

Bl 2.39 % A, B /& n MR, Ki:
(1) tr(A+ B) = tr A + tr B; (2) tr(kA) = k(tr A);
(3) tr(A’) = tr A; (4) tr(AB) = tr(BA).

EH (1), (2) KK (3) BARTE, RAUEH (4) BIF. &

a1p Q12 ' Qin by1 bz o bin

a1 22 - Q2p bar b - by
A= 3 B= >

n1 Qn2 **° Ann bnl bn2 e bn'n.

W C=AB,D=BA,C= (cij): D = (dij)v |

n n

n n n n
tr(AB) =Y cii=» Y auby, tr(BA) = di= Y bya.
i=1 i=1 k=1

i=1 k=1 A=)
R A2 BN 15: tr(AB) = tr(BA). O
Bl 2.40 SRiE: RFELE n BY4ERE A, B, ff AB — BA = kI, (k #0).

e A RIEVEIER. &4 n NHERE A, B &6 %1+ AB— BA=kI, (k#
0), W kn = tr(kI,) = tr(AB — BA) = tr(AB) — tr(BA) =0, Ff&. O

B 2.41 & A 2 n MHEERE, P ZFEMN TSR, KiE: tr(PAP) =tr A, B
FAHE RE B A AR [R] 32

ik HAN tr(AB) = tr(BA), #l tr(P"'AP) = tr(PP'A) =tr A. O
R — N AN FTIER “IEZ 1", FE R BAUE B — /N5 R T4 R

fl 2.42 UEEH TSR
(1) #F A £ n BsSsERE, U tr(AA) >0, ESRIIMAELMGRZ A=0;
(2) &5 A R n NWEERE, I tr(AA) >0, XERIMHAELLRE A=O.

R (1) B A= (ay) N n BrSERE, MBI EATE

r(AA") = ZZaU >0,

=1 5=

s = g e



FEWLEHMNY a;; =006,/ =1,2,---,n), Bl A=0.
(2) & A= (a;;) A n MEERE, W@ ITHETR

tr(AZ/) = izn: [aij|2 >0,

i=1 j=1
5L EHN S a;; =00,7=1,2,---,n), Bl A=0. O

B 2.43 & A;(i=1,2,-- k) REXMNKEHR A2 + A2 +---+ A2 = O, iFHA:
BN A =0.

IEH X AR B OS5 R I R G, AT 45
0=1trO =tr(A3+ A3+ -+ A}) = tr(A;A)) + tr(AzA}) + - + tr(AL A}).

BB 2.42 747 tr(A;A)) > 0(i = 1,2,--- , k), \ifi RATRER tr(A,AL) = 0, FRH
B 2.42 EI?% A;=0(@{=1,2,---,k). O

B 2.44 EBA T

(1) WnMLiEEAESE A = -A MEREERMNLER B, § AB = B,
n B = 0;

(2) B’ n HMEMEME AES A = —A MEHERNER B, i AB = B,
n B = 0.

i (1) #%xX AB = B Wil £ B’ 75
B'AB = BB'.
AL FENEEFEZRE A = -A, ATH
BB' = (BB') = (B'AB) =B'A'B=-B'AB = -BB,

MIfiA BB’ = O. WiaFKEZE, B4 2.42 718 B = O.
(2) WIERS (1) 2681 O

Bl 2.45 B A A0 BrEEEERE R AA = A?, RiE: A RWFRAERE

EH EIEH A= A, B A- A = 0, il 2.42 "TH1, REAEM tr (A —
A)A-A))=087]. H AA' = A% A]f§ (A')? = AA/, RN HEATE

tr(A—A)(A-A"))=tr((A—A)(A —A)) =tr(AA' — A? - (A')* + A'A)
=tr(A’A - AA') = tr(A’A) — tr(AA’) = 0,
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MR ARHIE. O
o Ot SR O PR T L AR R R P R R E — i, L FRATTRE T i A A .

il 2.46 & A, B Z2FA n HERM, # tr(ABC) = tr(CBA) XH{E&E n 5
[ C BRI, KiE: AB = BA.

it W AB = (d;j), BA= (e;;), % C=Ey(k,l=1,2,--- ,n),
tr(ABC) = dlkv tI‘(CBA) = €k,
H dy = e (k,1=1,2,--- ,n), BIF AB=BA. O

E & A, B RE (H) MM, BADER LUEE AR ERERIENAL L. FLE,
BT BRI R tr (AB — BA)C) =0,4 C J AB—- BA W#E (3t
Pkt E), Pl 2.42 BTG RI458.

TR RS TR ZE, B E VRIRATE R B At ST R AT R R Ak
AR ME — B

Bl 2.47 W f REEF L n WEGEESE] F B— RS, ©H2 T5I%M:
(1) XHMEEH n r5EFE A, B, f(A+ B) = f(A) + f(B);

(2) MHEEH n AR A f1F S8k, f(kA) = kf(A);

(3) *MERM n M4 A, B, f(AB) = f(BA);

(4) f(In) =n.

RIE: f SR, B f(A)=trA X—VI F & n B A oL

iR & B & n ERERE. BA f(L) =n, FfUHE (1), F
fIn) = f(Bui+ Exp+ -+ Epp) = f(Bu) + f(Ea2) + - + f(Enn)-
N (3), A
f(EBi) = [(Bi; Eji) = f(E;Byj) = f(Bj;),

Fﬁ'u f(Eu) =s %_'7\3_@‘, % i ?é j, E-;j = EilElj, Ul‘J

f(Eij) = f(EaEqj;) = f(Ey;Eq) = f(O) =0- f(I,) =0.
% A = (aij), ‘)1'J

f(A) = f(D ayEBy) =Y ayf(By) =) as=trA. O

i,j=1 ig=1 i1

o 7T »



2.2.7 FEPEFRFFITIHXEHITH

& A, B 2B n B, W |AB| = |A||B|. XA WA LU K Hifk FLe47 51
RHTHE. FiEREETENT I B M RIE AR B S EH T IR,
BT EEEAMTEIR, BERRBBATLL T, Pl LA SRR ATk R iE
Hh S X F A7 7.

5 2.48 # n >3, KiEFHEME A HITHAESETZ:

1+ziyn 14+zy2 -+ 1+21y,
T+zoyr 14wy - 1+ 22y,
A: . - .
1+ zu l+$ny2 l—i—xnyn
B AR5 RN AT 45 B 451
1 =, 0 0 1 1 1 1
1 2o 0 -+ Of|y1 %2 w3 - ¥Un
A=|1 z3 0 -~ 0 0o 0 o0 --- 0].DO
1 z, 0 --- 0 o o0 0 -+ 0
5l 2.49 HETFH n+ 1 MrAHERERATHIZHIE:
(ao + bo)" (ag ~+ bl)" R (ao =+ bn)n
(@1 +b)™ (ar+b)™ -+ (a1 +by)"
(an +b0)" (an+b)" - (an+by)"
ik B A RN
1 Chag CZa? --- Chap\ [ bp b} b3 - b1
1 Clay C2a2 - Cla? | |02t o270 p2' ... pn-?
A= 3
1 Cla, C2a2 --- Cla® 1 1 ) PP |

Al =C,C---Ch [] (a5 —ai)(bi—by). O

0<i<j<n

o T8 o



B 250 Rsp=af+ak+  -+ak(k>1),s=n,

So 51 S2 ot Sp-a
S1 So S3 AN Sn
S = Sg 83 S84 -+ Spy1 |,
Sn—1 Sn Sny1 " S2n-2
X |S| BMEFHIERE «; LE, W |S| > 0.
IER i

I 1 1 1

T T2 I3 In

v=| 22 X 22 i
=il -1 =1 .o
27 &3 23 gh—l

S =vv' FEik
IS|=VPP= ][] @i-=)*>00

1<i<j<n
B 2.51 THETIEME A K175 XBE:
T Yy -z w
A Yy —xr —-w -—2
—w T y
w oz y -z
g EEF
r Yy -2 w i Yy z w
AA — Yy —r —w -—z y —r —w 2z _
z —w x Y -z —w =z Y
w oz y - w -z Yy —T

Hf u=2%+y?+ 22 +uw?, Fik
|A|* = (2 + y* + 22 + w?)".
THEAFS2z=1,y=2=w=0, 2R |A| =1, &

|A| = (2 +y2+22 +w?)2 O

o O O 8
o © g O
o 8 O O
g O o o



* Bl 2.52 IHETIIGEHER A B1T751:

ay as asg -+ (07

an @1 Q2 - Qp-—1
A = an-1 Qan a1 Ap—2

as az a4 --- ay

e EZIA f(z) = a1 + axx + azz® + -
B n RATR. X%

1 1 1 1
25 E9g &3 En
vela @ 2 e |,
g1 g gt en-t
i
f(e1) f(e2) f(e3) f(en)
e f(e1) e2f(e2) esf(es) - EnS(€n)
AV = | €if(er) €3f(e2) €3f(es) -+ €if(en)
er M fler) €3 ' f(e2) €5 fles) - €nT'f(en)
ES)lsa

|Al[V]=[AV]| = f(e1)f(e2) - - f(en)|V].
EA e; EAMR, FrEdl [V] # 0, A

|A| = f(e1)f(e2) - flen). O
* 6 2.53 HE TR A BTSIKME:

cos 0 cos20 cos3f ---

cosnd
cosné cosf) cos20 --- cos(n—1)0
A= |cos(n—1)§ cosnf cosé cos(n — 2)6
cos 26 cos30 cos4f .- cosf

e 80 -

ot anzTh R e e,



L WS B
|A| = f(e1)f(e2) - fen),
Hep f(z) = cosf +xcos20 + - -+ 2" L cosnf. &
g(z) =sinf +zsin20 + - -+ 2" ' sinnb,
i

f(z) +ig(z) = (cos @ + isinf) + x(cos @ + isinh)? + - - + 2" ! (cos # + isin H)".

RS L R AN LR S 3, 18
f(z) = (zcos® —1)[cos(n + 1)6 — cos ] + 2" sin Ofsin(n + 1)0 — sin 0].
22+ 1—2xcosf
Woer, 60,0 60 & 1 WA n ROTR, THEEN &, 2 EILE, 5
[cosﬂ —cos(n + 1)9] — £i(1 — cosnf)
[(cosf +isinf) — &;][(cos @ —isinf) — &;]
HEEBIAAEEM a,b, B a" —b" = (a — &1b)(a — e2b) - - - (a — e,b), Bk

|A| = _Hf(s»

fle) =

[ cos 6 — cos(n + 1)0]" — (1 — cosnd)™
[(cosmf + isinnf) — 1] [(cosnf — isinnf) — 1]

[cos B — cos(n + 1)0]” — (1 — cosnd)™

Il

2(1 — cosnb)
_= n—2 . .n—2 n_g on (n + 2)0 Q. n_o
= 2 sin 5 (sm - sin 5 ) O

2.2.8 Z»R#FEIREHLLA

SEB)ER G 5y ) R R A B BUERE R A TR, RATKE&ELL
JE B AR B E M R AR, R IR — WA LB M E N A 0 A S AR A
47 51 2 SRAB LA B SR8 R o B L

Bl 2.54 W A& n AR, a £ n E5RE, b REE, WA PGERE
A o
o-(23)
KiE: 5P Q BRATWHEMFMAERMZE b4 A .
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EY R Q HELATRMIERS, Ul —a/ A EFRUE—ATINEIS 4T L

A o A o
=3 v
o b O b—adAla

BN PRYETHRAWBEENTHIN, L Q| = |A|b—- A 'a). A
H|A|#0, B Q| #0 BHMN A b# /A 'a. O

B 2.55 # AR m MAERN, D £ n ERE, B Y mxn 5, C Anxm
FERE, T
A B
C D

# D " (xR A RAERERE), A

=|A||D - CA™'B|.

A B

= |D||A - BD™'C]|.
C D

kY ABE=ERSPAIERE, L -CA™ ERUSB TR T L, B3

A B R A B
C D O D-CA'B)
BN PSR BAKRZETHRE, R EEIER. B8R EBPnniEs. O
2 Y AR D SETEBERER, BIOE31%EA:

|D||A - BD~'C| = |A||D — CA™'B|.

EANFEABATIIAKES AKX HAZ D M A IR ASSERT, w1 AR eI T
FIRII T EA RN AT HI R . ZETHANTHE LR RAEAN. ESH5 Tl
JLABIF.

B 2.56 T+ T RERT AR RE:

a? aas+1 - aa,+1
aza; +1 a? vor @oln+1
ana; +1 apaz+1 --- afl

.82-



® ¥ AR

ay 1
az 1 a a ap
A= '_In+ ' 2—1 ( 1 2 )
: 1 1 1
a, 1
e PR A 1T 2
ay 1
a a % an ag 1
Al = |12|-1|—In|12+<1‘ oo 1)(—11,)—1 o |
a, 1
ia? Zn:ai
= (Y- | ’
\Zal n
i=1

= ()r|a-ma-Ye) - (P a)]. O
i=1 i=1

Bl 2.57 KRTFFIERE A M1T5INHIME:

0 2 3 - n
1 0 3 - n
1 2 3 0
B ALN
-1 0 0 i
0 -2 0 1
A= ) + (1,2,---,mn),
0 0 -n 1

FAENAXESRE (Al = (-1)"nl(1—n). O

= 83 o



* {5 2.58

0 a) + as
ag + ay 0
an+a1 a,+az
i B AN
—2(11 ay
'-20,2 ag
A= n
—2ay, an,
B FER A G2
‘—2(11
1 —20.2
Al = L[~
—2a,
—20.]

n 12z 1
T
= (_2)nHai 1 n ) '=}n *
=1 —Eizzlai = E
n n

f5l 2.59 & A, B & n MR, KiF:
A B
B

* 84 -

ay +an

az + an

= (1 1
I
a; Qg

—2(12

—2a,

‘ = |A+B||A-B|.
A

SR IFERERATHIARE, K a; Z0(1 <i<n):

Qn

ai

ap

Qan



IEY R OPFERERE AT NEE T L, BRI ERE S, AR

A B . A+B A+B R A+B O
B A B A B A-B/

BRIV FR A LZATIAMNE, FrTE

A B A+ B (0]
= [T =|A+B||[A-B|. O
B A B A-B
5] 2.60 & A, B 2 n MM H AB = BA, Ki:
A -B
= |A% + B?|.
B A

S R BRGERERIE —ATIRLL i B —1T L, B FIRMU —i mBEE =
5L, AT

(A —B) (A+iB iA—B) (A+iB o) )
— -3 .
B A B A B A-iB
B =K PYIET A KCRITH A RME, FHTE
A —-B
B A

A+iB O
B A—-iB

‘ =|A+iB||A—iB|=|A’+ B?. O

FIAH 2.59 A1 2.60 AT LAZE H AT A EAT 51 ORAEE B 1) 71 SMEE.
5 1.12 t9fg %L 2 4

y T wooz

B C p
Al = . Hfl 2.59 7I7E
C B
|A| = |[B+C|B-C|= r+z ytwl|lr—z y—w
y+w T+z||ly—w T—=2

= (z+y+z+uw)(z+z—y—w)(z+y—z—w)(z+tw—-y—2). O
] 2.51 Bk 2 2

e B



il | Al = ‘g ‘;‘. 5] 2.60 AT/E

|A] IB+iC||B-ic|=|"T"% YTM||TT"E Y+ iw

I

y+iw —zcH4iz||ly—iw —-z-—iz
_ 2., .2 .2 212
= (z*+y" +2z+w)". O

5l 2.61 A, B, C, D ##& n Bk, Kik:

A B C D
B A DC

M| = — |A+B+C+D||A+B—C—D||A-B+C-D||A—-B—C+D|.
C D A B
D CB A

S BT 3 ATMEE AT, B

I 1 I 1
B A D C
|M|=|A+ B+ C + D|
C D A B
D C B A
ME—3 AT I 0E)E 35 L%, &
I o o o
B A-B D-B C-B
|M| = |A+B+C + Dj
C D-C A-C B-C
D C-D B-D A-D
A-B D-B C-B
= |[A+B+C+D||[D-C A-C B-C|.
C-D B-D A-D
B EMRSIATRL —T NE|E 3k, 7
A+B-C-D D-B C-B
M| = [A+B+C+D||-A-B+D+C A-C B-C
-A-B+C+D B-D A-D
I D-B C-B
= |A+B+C+D|[A+B-C-D||-I A-C B-C
-I B-D A-D

- 86



RERHBE—ITMEIEMRIT L, 4

I D-B C-B
M| = | A+B+C+D||A+B-C-D||[0O A-C+D-B 0
o O A-D+C-B

= |[A+B+C+D|A+B-C-D||[A-B+C-D|[A-B-C+D|. O
i BAMEE LU SR HE 2.59 KEBF 2.61 B H—IiER.
5l 2.62 CX A D RATHRE, KT 7 B R I8 pE
A B
O D)
WA D RE m, n BERE. RIS A, B T
EFell —BD! mnEIE—47 3

A B'I, O (A OiIm -BD"!
O D O I, O DO I, ’
BH A M D Al ERRUE 1T RE_THRE:

I, O'A! —A'BD"!
] &
O I,' O D1

AT J5 A PR BB R
(A—l —A—IBD-1>
.0
0 D

2.2.9 Cauchy-Binet =X 547 A

TEIX—HFATREFH Cauchy-Binet 2A3KATFI R0 LA F.
Bl 2.63 # n > 3, RiE FHIERER A MR

cos(a; — B1) cos(ay — By) -+ cos(a; — Br)

cos(az — B1) cos(ag —f2) --- cos(az — fBn)

cos(ay, — 1) cos(ap —PB2) -+ cos(an — Bn)

« 87 =



E FIH=MAAR cos(a — B) = cosacos B +sinasin B AEHERE A 73EA
mEEA:
cosa; sinag

COS (¥9 sin (0] (COS B]. cos 52 R 8- Ccos ﬁn)

sinf; sinfBy -+ sinf,

cos &, Sinay,
B4 n > 2, H Cauchy-Binet A5 F13%E] |A] =0. O
] 2.48 &9k 2 RAERE A 70 i R

1 Iy
1 Iy

A=l 25 1 1 1 - 1 .
. : Y Y2 Yz - Yn
1 z,

N n > 2, B Cauchy-Binet AR5 L1753 |A| =0. O
] 1.43 #9iE% 3 BT

fk(:l:) = Ck,'n—?xnfz e e » +Ck_1.'l' +Ck,01 k= 1121 TNy

WUt B R R 4
filar) fola) ... falar) I a - a?ﬁz C1,0 C20 "t Cpo
fila2) falaz) ... fala2) [ |1 @ - ap”? e,1 0 €1 ot Cag
fl (an) f2(an) uen fn(an) 1 an -+ az—Z Cln—2 Con-2 -°- Cn,n—2

ERE EXGURNEREDFIRE nx (n—1) BrAl (n—1)xn B, AIifi H Cauchy-Binet
ARG ERBALERENTIIAESFTE. O

Bl 2.64 ¥ A 2 m xn PrESERE, WM AA FE—F FNEBIER.
iE®]  # r <n, WH Cauchy-Binet A A]15

2
AA (fl 2o ’_T) = 3 A (z_‘ S ZT) > 0;
1 otz Uy 1<j) <ja< < jr<n Jv J2 0 I
Hr>n, N AA KME— r PETREETE, SRR O

+ 88 =



2,65 %ARNMEHER AA =1,. KiF: H1<ij<ip<---<i,<n,

1<j1<j2<-<jr<n o J2 o I

B KUUBI 2.64, XFER AA' = I, PRARKK r BrEFREIELR. O

i

il 2.66 ¥ A, B #£ n B, Rik: ABF BA r(1<r<n) tETF
Az FHH%.

8 B Cauchy-Binet A5

% AB(‘f* o )

1<i) Cig <o Cindn 1 2 O

_ g 3 A(i.l i-z z)

14 <ig<-<ip<n 1<j1<ja<<jr<n 1 J2 "0 Jr

-y oy srro

1<j1<g2<-<jr<n 1<) <ig<--<irp<n o2

_ S BA(j1 & - j’).m

1<j1<j2 < <jr<n Nh 92 v Ir

Ji oJ2 o Jdr

By Ay e

%t w4
Ji J2 0 dr

&
=
SEL

~
=

E =18, XaERE tr(AB) = tr(BA).

T /48 Cauchy-Binet AXMIBH M EENH, B2 5 2% L1 Lagrange 18
&R A Cauchy-Schwarz ANER, X H NG 10 BT LA At 7 vEAE B, 8 4 R 7 i
TAFIEH .

5] 2.67 EBA Lagrange fH% R (n > 2):

Doa)Q B - QD ab)*= > (aib; —a;b).
=1 1=1 =1

1<i<j<n

e R TET

.89.



XAMT H 0 N R R AT A A

aq b1
a as RN QA ag b2
by by -+ bn -
an, by
Fl Cauchy-Binet AR5
Xn: a? i a:b; L .
in:l i:; - @; 4 = Z (aibj - an )2
Yoab; S 1<i<j<n bi bj|la; b; 1<i<j<n
i=1 =1

5] 2.68 % a;, b; #RZLEL, UEH Cauchy-Schwarz A5

a3 = (e

i=1
iEs i B, EEXALEIER, BIELR. O
] 2.69 & A, B #2 m x n L5, KiE:
|AA||BB'| > |AB'|*

iEH FHFm>n, N |AA| = |BB'| = |AB'| =0, & BRI
# m < n, Wi Cauchy-Binet A5

2
1 2 ...
YV I G

1<j1<je < <jm<n Jz v Im

2
1 2
1<J1<Jz< -<jm<n J1 J2 o Im
4B = A ( . 7,”) B ( .
1<Jx<]2< <jm<n i J2 ot Jm Jj1 Jo Gm

HhEl 2.68 BIBL. O

e g0 -



2.2.10 #HEFARHILA

FRBh R A R BRI R R 77, e P A R AR P TR — A R i) R i
W AR AR BRI, AT, FATR 14 [ b 5kl i I 2R Fe JLAE PR B RE 4
JR I E B AT S SR B BRI A . BT & 7E o T B9 BT P B SE R Bl sh ik i —
LR

%, BAIKEW —MERMGE, €5 FERIMHMEEN n BHERE A, 21500
M—4EESNZ G, tI, + A BEEBRA—NIEFFE.

Bl 2.70 A R—A n MARE, RiE: FFE—ANER o, HEMEENO< t <
a, #fF t1, + A #RARFE.

s @R ERTAIRE, TR
[tI, + Al =t" +at" '+ -+ an_1t + an,
XR—ANRTFRME t B9 n REBI. B 131 T EREZHRNELZREA n 4
AEMR. F ERZBAMBEREE, WAGR o = 1; F ELAZTEIEFH, 1

A a At + A FTAEEZRUEKAENDME. HEFEER 0 < t) < a, to &
B |tL, + A| 948, B [toL, + A| £ 0, T toI, + A RIERFE. O

BEENRE W A R n R, Wl B R, fFE-SIHE ¢ — 0, fE
A eI, + A BRRAEFFE. QR — AN HERE () B A 5 R RO, FEAIHT L, + A K
S, FEZEBRT b ELE, WAL ¢ — 0, RERBZIE X — BT A AR
O BIMNEER: BINEEREERE-EE2XT ¢ B8 X—at70EE 50
KARERRBNERIAL AR, — ROk, BRBRIMENS R AWS: BRLEIER
FETE T, O F) A 3R h LS B PR A5 B — R A% 72 A E .

5, RATE H A Bl R R LA B A M R (0 3RSV BA.
] 2.24 #9iEk 2 #F A, B ¥ RAERME, Nl A*=|A|A7Y, B* = |B|B~!, \1f

(AB)* = |AB|(AB)™ = |A||B|(B—*A™") = (|B|B")(|A|A™") = B*A".

NT—MREITE A B, TRE S HE 4 — 0, 8 [, + A5 (I, + B
B, BAER PSR AL ] 13

((teIn + A)(teI, + B))" = (ty I, + B)* (tc I, + A)".

- 01 -



HEER ERXFUB A n BaBE, HTEREE t, MBI, AT ¢, ELE. EAW
1 [FE AR PR, 4 ¢, — 0, Bl (AB)* = B*A* . O
] 2.26 #9iEE 2 & A RIFRME, F] 2.26 HIIFE 1 SLUEH T |A*| = A"
TR A, TTEE 5 HEE ¢, — 0, (18 60, + A NAERFE. hAERRE
5 HAE B AT 15
|(tx I + A)*

= [ty I, + A"

R B LRI RTIIR TR, BEHR 4 WETR, AT b &8 LR
P A IR, 4t — 0, BIF |A*] = [A]"~) for. O

5l 2.27 #9iEk 2 #H A RAERE, B 2.27 MIEHE 1 BELIEH T (A7) =
|A"2A. T —BHITIE A, TEE G b — 0, 18 ¢, 1, + A AR
R[N A R

((txdn + A)*)" = [ty L, + A" 2 (8 I, + A).

FEED EXPA N n BT, HTERER t, MBI, NTiKT ¢, &8 AW
AR BUARPR, 4t — 0, BIH (A*)* = |A|"2A oL O

7] 2.28 t9f8:k 2 #H A, B ¥HNIAERRE, N
c(|BlAT 0 \_(a o\ /(Bla® O
o |AB) \o B O |AB*

_ (|Blaa* o0 \ (lAa|BII, O
O |ABB O  |A|BIIL,

= O T = CC",

EEE C R, #m XA

o _ (A O\ _(Blar o
~\o B) \ o |AB)’

BINAER R, AER M TR AT 15

teln+A O\ (|tel, + B|(tyL, + A)* o
0] tyl, + B @) ltxIm + A|(te D, + B)* )
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FEER LWL m +n BirJikE, HuRME ¢ MBHK, NiXT t, B Lk

XF L FEIN BRI, 4 ¢ — 0, B (A 0) =<'B'A‘ o )ﬁSZEZ. 0
O B O |AB

TN T B T sk T 5 AR EH HER.
5l 2.71 % A, B,C,D & n M4 H AC = CA, KiE:

‘A B\ _ap-csn|
C D
BB A AR, NdRENAXATR
A B B .
IC D|=IA||D—CA 'B|=|AD - ACA™'B| = |AD - CB|.

T A, ATEE— 5 EEE , — 0, 18 6.0, + A NERME, JFH
%% (ted, + A)C = C(t I, + A) VRROL. B 3EFFEF IR AT 15
bl + 4 B| — |(tI, + A)D — CB|.
c D

ERH XA RTHR, FHERR ¢ BB WXT ¢ B8 EARWUR

T EUER PR, 4 ¢ — 0, B0 ‘2 f}} =|AD - CB| B3, O

& ] 2.7 thEg i 1 2.60 KfRBhEIEH.

B 1.8 89iEik 2 W = (T1,70,- ,2n) s Y= (Y1,92, +* ,¥n). & A ZIER
R, DU e Fe B 8 ST 43
Az
y -1

T —HRITEE A, ATERE—SEEE t, — 0, (8 6L, + A HAEFME. ik
S M T E B AT 15

ted, + A
kln + T:]tkln+A|—y’(tkIn+A)"a:.

=|A|(1-y'A'z)=|A| —y' A"z

/

Y

HEP ERFLHRXT ¢ WETR, ATXT ¢ #ELE PG R B R,
% tr — 0, Eﬂﬁ

A x

g 1= M- Ae=dl~3, 5 Ayey. O

i=1 j=1

« 03



* 2.2.11 Z%EPBEEY Kronecker 1

W A = (a;;) 1 B = (b;;) 735 2& mxn B # kx1 AR, & LCEATH Kronecker
l A® B A— mk x nl BriERE:

anB apB -+ a1, B

anB  apB - a,B
A® B = . ) .
amlB amZB &= amnB

i RN Kronecker 72 & FHIE X, FAVEMAY & Kronecker
F—cE . FE b, TR R MR e S, FEEEAHE R #2 — R

5 2.72 UEBAMEFER Kronecker FHE T HIMER (% LA B R B niz A 3
#HAEBEXN):

(H)(A+B)@C=AC+B®&C;

(2) A (B+C)=A®B+ AR®C;

(3) (kA)® B=k(A® B) = A® (kB);

(4) Im ®In — Imn;

(5) (AB)® (CD)=(A®C)(B & D);

6) (AB)®C=AR® (BRC);

(7) # A, B #EWHEME, I Ag B W2 R, HH
(ARB) '=A"'9@ B}

(8) & A 2 m MriEFE, B &2 n W3R, Nl |A ® B| = |A["|B|™.

EH (1) ~ (4) R¥EE L& R iR A ik,

(5) B A = (a;;) & mxp B, B = (b;) 2 pxn ik, C = (c;) £ kxgq
ﬂﬁﬁlﬁ, D:(d,_]) % QXZB}II\EM:- EE%)‘(, ﬁ
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a“C aIQC LEE (leC b“D b12D S miE blnD

(],210 (JQZC 5 FE azpC b21D b22D ' & ban
(A®C)(B®D) = . : : : ; :

amlC amQC S B ampC bplD bpzD L ban
p

z Qayj chD E alijQCD b Z alijnCD

=1

y
azbnCD 3 az;b;2CD - 2 a230;nCD
J=1

Il

Mu I|

I

1

Il
.,
I

M=
M

P
Z amjbj1 CD y
J=1 J
B®CD.

amjijCD amjbanD

1

Il
-

2

= A

(6) & A = (ai;), B=(b;) M C = (c;;) BARE mxnlr, kxl B pxql
HEE MEHHETTAN (AB)®C Ml AR (B®C) #% T FE M mkp x nlg B
5

(aubuC o anbyC -+ abnC o o--- alnbllc\
alll;kIC . alll;le cee alnl;le cee alnl;le
amll;llc e amll')”C e amnl.JnC e amn;)uC

Kamll;klc e amll‘)k,C’ e amnl;klc e amn;)k,C

(7) B LTI, B
(A®B)(A'®B ') =AA'®BB ' =I1,Q31I, = I,,.
(8) M1 Laplace 5P % 5 ik i
|A® I,| = |A|", |I.® B|=|B|™;
P (5) RAEMFRIERTHIRE T8 AL F
|JA® B|=|(A® L,)(I, ® B)| = |A® I,||I,, ® B| = |A"|B|™. O

= Q5



§ 2.3 EmI&%

2.3.1 W & A&

—-. & #

1. ARm kW BEExt Bl # B RS j HInEeRNE, WG RHIERT
().

(A) AB 103 j (TILRESTE (B) AB M58 j FILEEHTE

(C) BAWE jITKELETE (D) BA M j IELEETE
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1. EH
WA n DRI m DR A
a11%1 + a12T2 + - + A1 Tn = by,

21T + A2%2 + -+ + A2, Tn = by,

Am1T1 + Am2l2 kR ApnTp = bm
BRRBERES N A, AT A, T
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(1) % A FI A (REST n, WA B R — 4%,
(2) & A Fl A BIFHSEANT n, WTRAH LT 2 AM.
(3) # A Fl A MIBAHIS, WAL,

2. EX
W Az =0 & n MEx m NMARERPIFREETEL. BE m,n0, -, B

CH— R, SIXAM R ELN TR B BRAMEE MR EY A RRAE
IS, W g, - e RNFFIREME A EA Az = 0 I— AR R.
3. T

W Az =0 & n PN m PHREROF RGN A, B2 ZE0EE A fIFk
2T r <n, WHEABEZMAGNEMERLH n—r NEELR.
4. T2

Az =8 £ n ML m NMHRERNMAETFIREH TR, Be A FRR%E T
IR A BIRk, UBEZ T R AR IR R T R (BRR S 4 Ax = 0 3

B RN iy n2y o Mnr, IR v & Az = B BI—ME (BFROVRR), MIHEFIRE
YTRRA Az = B BIFTA RS RN T FIAR:

alnl —+ 272 s om Ap—pMn—r =t v,

Hi ay,a9, -+, an_, ATBUEEHL

§ 3.2 HIEME

3.2.1 /mEEEERXRE

MEHEER V H 1R a,a, - o, HRENREEMGERZ LML
R, IR 23 AV ERAR o 1) — /N AR o . b B ) U A W R T i, — AR AR
Ho7ik, BVFERE )5 2 e DL R RRIN B, o — AR LM%, Bl M E LMK RKE
SCBA B R R AR SR B M A7 (B G AEIX — b, BRATTE e A A R AR R R
IR JE R o AT BB R R AN 7 A
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BSHIEH: ME—FERE A, S5 TRHIFATRIZIG, 907 AR 36T M RE.

Bl 3.1 W AR mxn BHEER N A BBKETHIETTONE, BB S
FRERIZ AR R A K5 A BRI T RA.

ER W
0 alkl
0 s 0 e Qg
A= ;
0 0 0 Ak

K an, a0y, ,ark, = A BIEEA. B ay,as,--- ,a, & A B8 r 17, BATE
IEB BT R, &

oy + cpag + -+ o =0,

Ko e,ep, 0,00 REH EXRXT n TRENER, AZETHENE L, 2
B8 cra, =0, BN ay, #0, W c; = 0; FRKIKEZITHEMNE ko, -+ k. &
B BEifBca=c==c¢=0 Hik a,a,--- ,a, KEFLK, \ii A FIHKZE
F or, BPEIAERATHIANEL

F¥E r ANPYER TR B [ BEECH, BERR—ANHT R R

A1k,
0 A2k,
B= :
0 0 Qr,.

KRARR BT EEMIRERE B AT » IT&RMETR, B o(B) = r, MBS s #E
fF A BAKBKBEET r, XEA r(A) =1, HEMNE A M5 RERRATRA. O

Bl 3.2 & A= (a0, ,0,) B—N mxn i a,a, - ,a, £FH
B PR mMAli%E, B=PA= (81,8 ,6n), £% B, = Pa; (j =
1,2, ,n). & iy, 0y, 0y, B A RFIRBERRKTRH, W B, B, B
& B M5B AT RA.



BB iR EA B, B, -, B, BHELK. &
aBi, +cBi, +---+cfBi, =0,

)]
ciPa;, + c;Poy, + -+ ¢ Po;, = 0.

O P 2R, Kk
1, + G, + - -+ CrQy;, = 0.

MAREH a;,, 0, o, ELXK, Mei == =c¢ =0 XIEHTR
24 B:,,B8:,, B, &ML X. BEIEXE B A MEMNRAKTLEIRH RFIUEH B
FERE — 5 B R X EEMEEHEGIN. & 8, & B BM{EE 151
8/ W B = Pa;. WA o, 0y, 0, B A BFIEEIRKERA, 8 o 7T
A ai,, iy, ou, RERIR, AR

a; = bhay, + by, + -+ by,

)
Paj; = b Pa;, + b, Poy, + -+ + b Py, ,
Bl
Bi = b1Bi, + b8, + -+ -+ b8y, O

& (1) BRI RRE V]SS AR F AN, B 3.1 JATAF B R — AR 77
% AVIEAT R — N A (CAMBEIERERE B, WHERE B B AE AT AN B0
R A KRk

(2) XFRERERBEH A mT LR RSRAT (B1) mEAERRR, 7Tk T () miE
WP — R, IR HOR B RE R, BT AR Bkt 2 44T (B1) s
Bk, NTIBEARE] T 10 =20 1%k

(3) FuE M EAMBRZ G, WAV AT LA E M EH R TR KR T . & rEHK
BREFET R E A, W BHLMETEK; # & HR RN T &R, 0 e 2 2
PEAH K.

(4) HE—HEATLURAT (B1) FRALE A T4, T RN R 47 (31) el
P oty 7 APFRFERE A, J 0% 47 T 3R AN MR RER B. 1 3.1
B KBS R TR S AR B B BRI KA, ftfl 3.2 AB)ISEAT 3
BRFE A, B 38 RBRKTICRARFIHERR, NS A #5112 R RA.
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1. BRHEIE)RE
BE BRI (5) mEY, ZHELMMCIE AT K, B BRI ek
FIRR K FERA, B T30 5 AP R A A b A A T 4

51 8.3  FzE T F P ) LR LR PE AR OGE R 2R ML
(1) (~1,3,1),(2,1,0), (1,4,1);
(2) (2,3,0), (~1.4,0),(0,0,2).

(1) KRB RE, R RISEAT AR Bl B B T R

-1 31 -1 31 -1 31
2 10(—=>]0 7 2|>|0 7 2
L 43 0 7 2 0 00
FRFERERRRET 2, M) S LR AR
(2) K BEHF A RE, JF VISR 2R HA AR TR -
2 30 -1 40 -1 4 0
-1 40[—=]2 30[=[0 110
0 0 2 0 0 2 0 0 2

IR PERRSE T 3, iR EER. O

BHE—NE B REMEH oy, 0, o, MERMEHE, AT DA A RE .
FRHEPEH a,a, -+ ,a,, BB, ARHEAEH o, 00, ,an, B B, MR
MEME, W B WL a,as, -+ o, &EERR, EW B AfEH ar,an, - ,am,
SRR XM ELER EMEAE R EA R R, A NES
£z, 29, T, T B =110 + 2200 + - + Ty, KH z; AT UURFEAARIE
&3, [FIEF IR AT DAK R s 2 R —.

il 3.4 HE FHlmE B REHMEN o), as, ay LR

(1) B = (5,4,-2,4); a, = (1,0,~1,3), a0 = (2,1,0.1), a3 = (0, —2, 1, 1);

@) B =(11,1,1); ar = (-1,2,-1,1), a0 = (4,0, 1, ~1), a5 = (3,2,0,0).

(1) KA B s o B SUHE R RE, RIS AT A ek ol B T R
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B REAMEA ay, ar, a3 KRR, HEEABEARPER A LRRREME—
#, B

B=a;+ 20 — as.

(2) K5 a1 B4 5 53 75 P RFERE, ¢ H W15 4T 20 B B T 30 R

“1 4 3i1 1 4 311
I ]
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| o | —
1 1 011 0 -3 —-310
I I
1 -1 011 0 0 012
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] |
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) — I
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] I
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B ARERAMESA a, o, a3 ZHERR. O
fl 3.5 K THEEHMF:
(1,0,-1,3,-2),(2,1,0,-1,0), (3,1, 1,2, —2).

8 R EPERERE, I RIS AT AR HA BRR TEAE

1 -1 3 =2 10 <1 3 =2
2 o -1 0|—]01 2 -7 41,
-1 2 -2 00 0 0 O

BOERERIRRA 2, Bt R BHKNR BN 2. O
Bl 3.6 KT3I EEHK—MRKTERA:
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MR EIRS D BTT P RERE, R BISEAT 2 B R BB T R R
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21 3 0)]—=]100 0 4
2 5 -1 4 00 0 O
1 —1 3 1 00 0 0

FER B A LM BT HE B R RS SR TEIFIFRAR A 1,2,4, FTLA ay, an, ay RFIELAN
—PRKTERA. FEBRKTLE XA —BIFAME—, EAEF, BT ay, on, ay 25,
oy, a3, 04 M oy, o, a4 HERR KT RA, H oy, an, a3 AREKFTEKA. O

2. IBILIERRE)ER

B R R B X R, BEBRNMMNEME X RZNE LR, FIERERKXK
e MEZS (A A ELS N DAIE B, F T ERA DB 25t — 1 g A (14 43 Rt

B 3.7 W ay,ap -, BEMETE V hHEHLLHHE, 8 &V R
fE &, Rik: 8 a0, o, 8 BETLR, HE B £ a,ay, -, a,, &N
HE.

Y H ay,an, o, B R, MEREBIE. 5 o, a0, -, o, B 221
2k, MAEEARAERNENE 1, c0,-- - e, d, 15

croy + g + -+ ey, +dB = 0.

Hd=0,Mcy,co,- ,em NMERNEH crag+cr00+ - e, =0, X5 oy, a, -+ -,
o, BYETRFE. F d # 0, A

,B_ Cla CQQ Cma
= ——Q] — —Qg— - — —
d d d ™

E[] ﬁ 7EE' Qp, 0, Oy mﬁﬁgﬂ% O

Z FREREMT: & aron, o, ZUEEXH B¢ Loy, an, - ,a),
W ey, @, am, B ERHELX. BRXNMENMBREE, HEOLE ST

Bl 3.8 WHE B ATHAERE a,a, -, a,, ZHEFTR, HAREBILPEF—A
ML T m KRS M EEERR, KiE: X m N EREETLK.

EH AR, ® a0, R, WELE - HEEHE AR E
HREMHE. AR an £ o, a0, EREAS, W HLMEH SR EENE
Al B R a,an oo IEREAE, XS5EEFE. O
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B 3.9 WLMZTEV PEHE a0, 0, KETLRK, CHAFHE
A {Byar,ag, - o} LREMK, KiE: HERA D oy " AR NHTH 7 &
M2t &

W HRGER, WAFE 1 <i<j<r, {13
a = bB+aias +aas+--+ a1,

o = d,@—i—clal+cza2—|—---+cj_1aj-1.

BT oy, 0 RIETR, $b# 0. BE—NFRXFL —% JEIE S —AE R
E, 7748 a; & aj,an, a5 MLHEAE, X5 o, a0 BMETEXRFE. O

fil 3.10 W n HHME oy, 0, 0, TR, AN n AR, KIE:
Aoy, Aay, -, Aar,, ZIETCK.

ER Hl 3.2 Bifg. O

B 311 ®ARnxmIEM BREmxnEE & AB=1,, Kif: B K n
AN [ L TR,

EH W B = (B1,B,,B,) NIGE, Nl AB = (AB1,AB:, -, AB,).
HAB=1I, 7/ AB,=e; (1 <i<n), K e, & n EbrEALIH A E. W

1P +cfBa+ -+ B =0.
FABAFER T A, 718

0= C]A,Bl + CgAﬁQ + - +CnAﬁn =cC1€; + Co€g + - -+ +Cnen = (61,62,' s ,Cn)l,

[E-U:t €1 = C2 :”':C'n:O, ED B E{] n/l\y'“ﬁ]% ﬁ15ﬂ27"' 16” %'TE%% O
15'] 3.12 1& {ai — (ail,aiz,~ 48 ,am), 1 S 7 S m} I%—zﬂ n ?ﬁﬁﬁﬂ%, 1 S jl <
Jo < oo < Je S REER Lt < n) NMEWE. B @i = (0, 005500 045, ), TR &

N oa; Bt g RE. KIE: R &, an,- -, e, LR, M a0y, ,ap, th
5 A ey

EY] FAKIEHEMETEE, BE a,as, -, o KRR, W oy, a0, -,
o, MR HREFEAZRNERE c1,c0, -, o, 5

m m m
020101+02¢12+"'+Cmam=(§ Ci41, E Ciligy - E Cillip)-
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AW IA RN ¢ kg d 1 &, w1

m

m m
0= (E Cilgj, E Cillijy, " E Cilij,) = €100 + €202 + -+ + €O,
i=1 i=1

=1

M RAARIE. O

Bl 3.13 & V 2B b ELE ok A R R SR ZR AR S (], SRAIE T 1) Bk Bkt
ToxK:

(1) sinz,sin 2z, - - - , sin n; (2) 1,cosz,cos 2z, - -+ , cosn;

(3) 1,sinz, cos , sin 2z, cos 2z, - - - , sin nx, cos nx.

ik 1 RIFREIELETCHEAN R, BATREIEH (3) BIF. X n #4TH
2. B =00, BR 1EN-DRELEHETL BEGEXN N n BERERL,
U ST n B, %

a+bysinz + ¢y cosx + basin 2z + ¢y cos 2z + - - - + b, sinnx + ¢, cosnx = 0,
H a,b;,c; #RLH. o EARICKS, /4G

—bysinx — ¢; cos T — 4by sin 2z — 4ey €082z — - - - — n2b, sinnz — n’e, cosnz = 0,

R — TR n? NBE AT L, WIE
n—1 n—1
an® + Z:b,j(n2 — %) sin iz + z:c,;(n2 — %) cosiz = 0,

=1 i=1
EEUH?W{E&E[]?% a = bl =€ = = bn—l = Cp—1 = 0 ){%.&tggiﬁ{ﬁ)\%—
AR T8 b, sinnz + cpcosnz = 0. % b, # 0 (¢, # 0), W tannz = —ec,/b,
(cotnx = —b,/c,) NEH, FIE. F b, =¢, =0.

EE 2 &
f(x) =a+bysinz + cycosz + bysin2z + ¢y cos 22 + « - - + b, sinnz + ¢, cosnz = 0,

Hrhoa, b, e %‘B%S‘Z%I k¥ g(x) = 1,sinz, cos z, sin 2z, cos 2z, - - - , sin nx, cos nz,
oM EARS jo f(@)g(z)dz B a=b=ci =+ =by=cp=0. O

B 3.14 HAEH o, .-+, TR, X
B = a0y + azo + - 4 a0,

B2 = agia1 + a0y + -+ + a0y,

Br = tr10t1 + Gr203 + * + + + Crr Q.
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KiE: By, B2, ,Br LRI KM T E R REUEME A = (aij)rxr FATHIRAZ.
EH id A MATHERAN v, 92, A7 |A] =0, U A AT B LA,
EIFEEAERNEN r M e, Lo, 8
can +eye+cc+ ey =0.
R E AT S
apfr+cBa+--+efr=0,
Mﬂﬁ ﬁ17ﬁ27' o 7ﬂr &ﬁ*ﬁ%
ﬁz, % A E-l—iyy ﬁuﬁ k11k2v' o »krs {i
klﬁl +k2ﬁ2 S AEE S kr,Br = 07
¥ 6 AN, AIFFEL K ARFEALNE TR

anky + agike + - +apk. =0,
) arzky + agsks + -+ + apk, =0,
ai-ky + as ko + - - +a k. = 0.
BA A wTilt, Rl i A XN EEMR, 8 61, By, -+ . B, BT R. O
EATATLAB BB 3.14 7EIHE T HEIIALA.
Bl 3.15 WHEH o), ar, a3 KMLK, MELH B),6,68; TH o, 00,03 £
PR
B = ay + 2a; + 3a,
B2 = 3a; — oz + 4ag,
Bz = az + ag.

6 B1, B2, Bs RELMETLK?
fg v R R

1 2 3
3 -1 4
0 1 1

E@&%_}: 33 lttrﬁjégﬂ ﬁlvﬂ%ﬁ(ﬁ %ﬁ%% O
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fl 3.16 WHEH o, o, a3 ZRFREETEA Az =0 B—PEAER, 1
A

(s 3] +202 + a3, 20!1 + as +2a3, oy + s + ag
REBRFREHSEA Az = 0 11— AR R?
53
1
2
1 1

MBET 2, AEFERERE, FWArEAENAEHEMAAX, FWURETRE
H Az =0 HEMMPR. O

BABERT ARG 3.14 BE—HHET A NA R, R 0T I EHARKIHE
WL AR 5

1?'] 3.17 "& a0, - ,0y %“Zﬂ&ﬁ%%ﬂﬁrﬁlﬁ, %F’]%gﬁ ,Bl,ﬁz,"' ,,ﬂk
W a, o, o, ZHERRWT:

1
2
1

B1 = ana; +apas + -+ A1mQ,,

Bz = aza; + azn0; + -+ + Aym Oy,

Bk = ar10y + Aka0ta + -+ - + A Oty
WRRHEPE A = (aij)kxm- KIUE: FIRH By, Bo,- -, Br LT r(A).

B Wr(A)=r. & AR EMMTRERN v,7, - e AR, TR
E A BIE r MTARLMTX, KRTEREHTHA »r MTRABRMERR. &

Yi=camtey2t oo+ G

JEzSuniE:Ra - I E

1B +cB2+ -+ B = B
A, &

ap+cfa+ - +c.B. =0,
iy

c(ana; + -+ am@y) + - + e (amay + - + Qrmay,) =0,
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HHKay, -, LR, 7

ayncy +agcy + - +apc, =0,

@12C1 + A22Cy + - + Apacy = 0,

A1mC1 + AamC2 + + -+ + @pmey = 0.

¥ ER TR A R R FB ¢, HRISFIREME HTRA, HRBUERENIFAN r, REEA
i r, F R A ME— AR, BN XKW By, By, , By ZIAERA B, B2, , B
IR RA, EHIc A By, Be, -+, Bk MKET r. O

T B i UGS ) U ) LR ) DKM AR A .

ﬁl-l 3'18 -‘l‘ﬁ alaa25' R 8 745 %@%?l"ﬂ V EF‘*?E.W%, r‘ﬂ%gﬁ ,Bl,ﬁz,"' aﬂk
ATH oy, a,- o, ZRERL, KIE: WEAH 81,8, .8 BN THTHE
gﬂ Qy,Qp, Oy Bl‘]ﬁ%

P AR, TR o, o, 0 RAIESHA o, ag, -, BIRKER
gﬂ, ,31,[32,"' ,,3,; %W%Zﬂ ﬁ1,,32,"' ,ﬂk E’J*&k?ﬁé‘ééﬂ jfl Ay, Q0,0 Oy aJ
B aj,ag, - o, REERH, FTUL B, B2, .8 AT a1, 00, ,a, &R,
B s <7, GRS O

2 WRBMEREH o, a0, o, AERIEH, BEH 8,8, , B
o B A, W] LA R mEHOBRAEDEREHBRK. AL L
H, ZXR-ANEHARNGR. FAEA 8 #ETH a, o, , a FERRITF 2, 58
EATTHI B AN 2 i 127 2 (6] R 4 L.

W SRBATE e B RIRR, B4 A 58 AR K TG R A T v 7 .

fii 3.19 & ai,as o, RAETE V p—HE R AEKET r, o, a6y,

oy, e NAE. BE AR — RO
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)1~ o B oy, a4y, 0u, BRI,
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EH (1) | oy, iy, op, BT, XN o, a4, -, o, RAEHBR
RERHA. MEBM 1 <i<m, oy, iy, 0y, 08 BITH ay, - oy,
TR, RYE §3.1.3 EH 2 NHEBRMETH ai,, auy, 0 ou,, ap LERTEFR, FH
Bl 3.7 WTHl o ATH o, @y, - o, BRYEFROR, N oy, iy, -+ 0, BREFEA
HIRR K TE KA.

(2) BHE— o BTH iy, iy, - ou, BERR. NE—KM, TR o), oy,

ooy, AR o, e, o, BIRKEXRHA. Hik o, 00y, o, 1k

Tk BHEHEAEGMNEEETHM, F£— o WATH o, iy, oy, BERR,
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aEHMRKTERA. O
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EH RERBHSENMZ XM, AFIEHRMME. BRERESH A ATH
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XH. ZERERA C = {00, 045 B1,62,-- .6} FAARN a1, 00, e, A
F B1,Bay -+, By REERM, ¥ By, B2, -+ , B BRIEEA C HIRKIKA, MifiaE
HOHKRET r. B oy, s, o, RIETLK, HEH 3.19 ATH, a1, 05, -, ap
R MEA C MRKRTRKE, N By, Ba, -+, B WTH a1, 0, , o ETEFRTR.
e EH B ol m&EH A &HERR, M A B % O
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[ PN éﬂ%‘ﬁti%, l‘a,]rﬁjigﬂ Qy, 0, Oy fﬂﬁ%iﬂ Qp, Qg ,ar_l,ﬂ %E\%'fﬂ?

£ EM HEXAFIENARE o THREAH a0, ,a,1,8 KRR
BPmr. f 20 AR

,3 =0 +coag+ -+ 6101 + GO,

* 125 -



E Cr #0 (Zém\'”‘ﬂ% ,B %El—uﬁﬁ Q, 0, Oy %Tﬂ:ﬁﬁ:\., '—:JE:%H%E), [i]]ﬂ_’” I_EJ
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Atz R BN EEFERBIROAR. RN EERERAEES
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FEATT Fp B TR 45 H X 77 1 Y SR Y 45

Bl 3.22 EERMBE (1)) AREULT Ltk E p R T

(1) B K L n 417 (3) ABES K, (K*) £17 (F) mERIEMER T K
A K _EREEE, FOAEE K B8 n 447 (51) mE2 0.

(2) B K B —m 202k Klz] £2TAMINEMERT A K L%
HEE. /£ Klz] o, RAEUNT ST n ZIX 24, X MESHN Kalz], W Ka[z]
R K LR,

(3) BUK K £ m x n FHEEE M, «,(K) EEERMESHR TR K LH
2= ().

(4) HPNE K, C Ko, M Ky ATRLE AR Ky &M ZR. MEHRE K,
H R, IR R BN, BORHR K, FREERLL K, T8 R, &
B K WAl ESRZ K B 5 L&,

(5) SEHH R EHEL R EAILA C(R), Bk EAIINIE B HR 77 5 & X
H(f +9)(z) = f(z)+g(z), (kf)(z) =kf(z), W C(R) & R EHZHEZ3E.

fE LB 7 b, FI2E M2 e KB E (s for) £ ESCT R
AERG. SR T K RRAD 5 VR ERATT, R LeHRp BRI SR 6 BLE % WA M ] B8 AT LLRE X
— LB BRI INIE R AR, EN1EE R EE AR LM . X2 DURBRE M 2 (X —
SHIZaRE.

Bl 3.23 KW THIEEREHREEE R L& MERNE:
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(3) V = M,(R), ¥t &HEMHIEE, ik ¢ XN AoB=AB+ BA, K&
o 85 204G 1R B Y e A v

(4) V RUL 0 NI SHHIIA R, 8V = {{a,}| lim an = 0}, B XFA
HEWIi%E @ BEFE o A: {an} ® {ba} = {an +bn}, ko{a.} = {ka,}, HFERXA
12143 AR B i A3k

(5) V RIESELE 2K RT, Ik @ €XHN a® b= ab, B3 o EXN koa=d",
8RS Wb U bt GOE 2

(6) V ALE X444 {(a,b)|a,b € R}, NiE & E XA (a1,b1) & (az, b)) =
(ay + ag, by + by + ayag), FF o LN ko (a,b) = (ka,kb+w 2

a?).

g (1) V AR&HZE, FENEAHA.

(2) V ARGM20, FoIEA#HZZHRE U Ao B+# Bag A.

(3) V AE&MZN, RAIMEA#HELEEH, B (AeB)aC # A(@B s C).

(4)s (5)s (6) V #RLMEZE], FeilZ (5) M (6), HiniEMEERK & LA L
MR, HENFEAMRLH 0! FiEE 3 CRIUELME T A 8 MR MR,
FEF — 1 JRATT 2 AL A [R) 440 ) £ 82 R 150 B B AT RO et 22 (B BOVR 2 X B . O

MR R REREENERE SR V, BAHEWKELARRALEZRE V 1
—#EE AEERIE V FETFAIMERETHR V H—HIELFRIER & — e
BHTK, —& V FMER— AN mEY A URR X EBRNEEAES. BRNED
LHIE V AEBCA n, THTERAER RS A n AN, WIRATRT LA T A 6 .

5l 3.24 #V £ n LM TNE, e,e0,--- e, BV T 0 AREE. HENE
EFH%&MLEZ—, Ul e eq,--- e, &V H—HHE.

(1) €1,€2," " ,€Ep &ﬁ%;&,

(2) V FHIHEXAH e, e, , e, LRERR.

IE SEERRITE 3.19 BIUER. O

THHGEEERALY KLE EAEBMESL .

) 3.25 WV & n HLMETN, vy,vg,-- v, B—HEUELKWAE (B V
MF2E U B—HE), L ee e, &V K MLATE e, e, e, Fikk
Hn—mAHE, FZ2Mv,v,,- v, ARV H—HE.

ER Hoe (i =1, ,n) WKIKBAREH v,vg,-- , v, WLE— e,
'fi V1, V2, , Um, €4 ﬁﬁ%;& ﬁ%lﬂﬁ%fi%_‘/ﬁ €; ﬂﬂ)\ V1,V2," " ,Um E&ﬁ
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R, WA e; #FTH vy, vy, - v, KERR, BAF 3.18 KERTE. HAY
Wi=m+1. Hm+1<n, XM e, ey, -, e, TRE—AHE, MABHELLE
MEMETE K. AEXEM T L, 0 vy, ve, - v, TR V I—435. O

BHWAE n EARAERAAT (B)) MERBIH K B8 n 447 (31) W &2 E i —
. T IBA T L H WA A () 3 ) B R4 T

5l 3.26 & V £EUE K ERBAEIE n 1250 R i 2t 22 8], KiE:
{1,z,2%, - 2"} B V —4HE HH L,z +1,(z+1)?% - ,+ )"} tHE V
—HE.

B RIFEEZTAMELESHRIE {1,2,22,--- 2"} & V K—43E, F5)H,
dimV =n+1. WEEHN flz) eV, #y=z+1,

f@)=fly—-1)=buy" + - +biy+bo=bpo(x+1)"+ -+ bi(z+ 1)+ by,

H b, by, be & K HEIE. BV FE— 2T f(x) Bl 1,z + 1, (= +
)2, (@ + )" &R, ) 324 51, {L,z+ L, (z+ 1% ,(z+ )"} B2 V K
—#%. O

Bl 3.27 WV RHEHEE K ERENT n 102 00 40 R 21 2 1],
a; (Z = 1,2, LR ,TL) 7E K CPEZ:$HHB/J n /I\%Ix f(.’L' - (1' _al)(x - (12)"' (.’Z? _a'n.)y
fi(z) = f(@)/(x —a;), KiE: {fi(z) i =1,2,--- ,n)} HR V H—43HE.

W BEAV R n LR, MdF 3.24 RFIEWH n MR fi(2) (i =
1,2,--- ,n) RYETCREIAT. &
kifi(z) + kafe(x) + - + knfu(x) =0,
KRS z=ay,a2, - ,an, BIATRY by =ky=--- =k, =0. O

fil 3.28 &V BEIH K L mxn BEHEARMLETE, £ E;(i=1,2,--- ,m;
F=1,2,n) &% (i,)) TEN 1. HRTEN 0 11 m x n 585, RiE: 244 B,
PRT V H—HE, BV R mn G2,

B T, MERN A = (ay) € V, BHRIE A= Y. 3 a,E,. H—H

i=1j=1

EXFIRITER ¢;; =0. Fitketk B Ak T V —4H%, $55i, dimV = mn. O
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il 3.29 KRTFHILMEZ N V HILERL:

(1) V ¥R K © n By b =% R4 A4 R Ze =5 1]
(2) V 2HUIE K & n B RREERE R4 R A0 Stk 25 8]
(3) V 2HUE K b n B S0 FRAE R 4 A 4l 2 1 22 1.

B (1) BEGRIE(E;1<i<j<n} RV E-HE HAlkdnV =
n(n+1)
.
(2) BHRIE {Ex(1<i<n); B;+E;(1<i<j<n)} &V W4 KA
lﬂf.dimVZM
5

B)AGHRIE{E; —E;1<i<j<n} RV H-4HE FHidnV =
n(n — 1). -

2

%l 3.30 # V; = {4 € M,(C)|A = A} A n W Hermite sEFE2 1%, V, =
{A € M,(C)|A = —A} A n M5 Hermite HiFE4 44, SKilF: 765 MEINE RN sL 06
TR (G BR T, Vi, Vo BORSEER R poLk i 2sia], 3 BB A HE R4

B B4, BHIEHMERN A BeV,, ceR, ®i1F A+BeV;,,cAeV,,
XEREAE 7 R i B e I RIE . ik, BHRIFL TR 8 S MM AL
L, R VA, Vo SR MR IE) (FER AR M B AR R R IR, (HEE AR LM (0).
G, RHWIF {E;(1<i<n); E;+E;(1<i<j<n); iE;—iE;(1<i<j<
n)} & Vi M—4%E (iE;(1<i<n); E;-E;;(1<i<j<n);iE;+iE; (1<
i<ji<n)} RV, {—4HE, FHK dimg Vi = dimg Vo =n?. O

Bl 3.31 % Q(¥2) = {a+bV2 +cVa}, K a,b,c HREEH, iEH Q(V2)
A FHOR b 2 R R LK

iEB HSE b BATATCAE Q(3/2) R—ANEOH. ik, i AaRIE B A
R RARA, BATH EAE B RRVES M, SEE I HUE B AR R B BB A RRAT. Atk
TFRERHB A BESHREERG. BRITHS LT 3 M55

(1) a+by/2+cv/4=0; (2)a®+2b>+4c® —6abc=0; (3)a=b=c=0.

HAR 4+y+2)(@®+y*+22 —ay—yz—2z) = 22 + 9y + 22 — 3oyz RE
G (1) #EH (2). B (2) AR FMRHEEE o, b,c BIL, ¥ (2) XPELE T
A a,b,c AL, W a,b,c ARG XTRHER a,b,c BERARXETMN (2)
RS, RHEAGEEHELE (2) R a,b,c EEENEH. B (2) AE o BIEK,
A a = 2a,, RN (2) RATE (2) 4a3 + b3 +2¢® — 6a,bc = 0; B (2') NAI15 b &
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B, AT b= 2by, AR (2) RATHE (27) 263 + 463 + ¢ — 6a,bic = 0; B (2") RNAJf] ¢
AR, T ¢ = 2¢;, XFE a,b,c B TART 2, X5EMNEEFE. FHIM (2)
ATLAHEHY (3). A (3) HEH (1) & BARK.

B Q(2) FHIAEEHE a + b2 + V4, B ERFTEEMH UKL AXATH

(a+bV2+cV/4) [(a2 —2be) + (2¢2 — ab) V2 + (b* — ac) \3/1] = a® +2b® +4¢* —6abe # 0,

1
2 _ 2 3 2 3 i /
M (a2 — 2be) + (2¢® — ab)¥/2 + (b* — ac) V4 # 0. F 8%k @193 1 o) 34
4y E R e LLIERHL (a® — 2bc) + (262 — ab)V/2 + (b — ac)V/4 #ATLTE, AT48

a¥

2 - o 3 2 34
1 _ (a 2bc)+(202' ab)¥/2 + (b* — ac)v/4 c Q(V2).
a+ b2+ /4 ad + 2b% + 4c® — 6abe

R T Q(V2) R— M. BN Q C Q(V2), i 3.22 ATA Q(v2) &RAH
o b (et 23 ).

H Q(¥/2) 5E AT, Q(/2) MR 1, V2, V4 I Q- &M 4, Xk
REBLMATR, 1, V2, V4 £ Q &M EXN. Fik {1,V2, Vi) £ Q(¥2) —4
3, B, dimg Q(¥/2) = 3. O

* fl 3.32 % K, Ko, Ky BEHH K, C Ky C Ky, #K Ko HRUE K, LHIZ
2], HAEFCN m, OB Ky BRE K, BRI R, HEHON n, KiIE: W4 K,
ERA K, LER&E=E, NELELEH mn.

B Ko fEN Ky LM TN, BUE—HER {1, 00, ,am}; Kz 1EA Ko
g, BRI (B, By, Bu). EREE o, B ERE, BERIINTF:
Ks 158 K, EREMHEE, {@b; |1 <i<m, 1<) <n} ARH—HE

‘7‘?@, X‘.f Ks ':F‘{f'*%l a, ﬁ{f—E Kz *B"]ﬁ b1,b2,"' ,bn, 'fﬁ%

a=>b1f1+ b2+ -+ b
XXTJ‘ bg € KQ, ﬁ& Kl CFE@& Clj,c2j7"' scmjv 1§%
bj = C1;01 +Czj042 + "'+cmjama ]= 1727"' y

¥ EaRw T BB, W18

a=> biBi=> O cyjou)Bi =Y eiibi,
j=1

=1 i=1 j=1 =1
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B K3 FAE—HOYATH {0B;|1 <i<m,1<j<n} KHRR.
A—HH, %8 K, P kij(1<i<m,1<j<n), {15

Z Z kija:B; =0,

3=1 i=1
225 AR 7 w43

Z(Z kija;)B; = 0.

J=1 4=1

EEE Zk,,a,eK2 H By, B2, Bn R Ks/Ky HI—HEE, HH Zk,]a,—0(1<
j<n). 13173 {ar, 00, -+ ,am} £ Ko/K; K—HE, #H k11—0(1<z<m 1<
j<n), Bl {aiB;|1 <i<m,1<j<n} R K-&HEEKH.

GERTR, {aif;|l <i<m, 1 <j<n} R Ky/Ky i — 415, 58,

diIIl]Kl K;; =mn = diI‘I’l](l KQ . disz Ks. O

5 3.33 EHA T F14% 4 25 ) 2 S B0 ) T PR 4 28 1 2= ()
(1) s£#ug R ERESR B AR LT E C(R) (WA 3.22 (5));
(2) UL 0 ARBREISEHHFI S E R LS V = {{an}| lim a, =0} (R
Bl 3.23 (4)).
IEB BRATH RAUEERAE .
(1) % C(R) RAMRYELME2E, W aTHE| ¥ k > dim C(R). A Hf] 3.13
A% sinz,sin 2z, - - - ,sin kz & R-ZRHETLXKH, FE.
(2) &F V BRAMREELMETE], WrTEB ERH £ > dim V. #iE V F k N5
1 1 1
{a;l) = ;;}’ {‘15;2) = ﬁ}v T {aﬁk) = F}
&;ﬁ‘g;ﬁ C1,C2y" " , Ck, {ﬁﬁ
ei{a} + ex{aP} + - + efalP} = {0},

N3t FAERR IERB n, oL

FEB k AAFE ) IEBHAN £, HFIA Vander Monde 75 ¢ = ¢, =
- =¢ =0, N Bk k£ ML R, FE. O
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Fk b, X T ICPRAEL N 2 (A ] DAE OIS, B i ZhE B it
KA MR R S, ARG m] AR A # A B L Zorn 5] FRAE BE B £ 1 2 ]
Fe B AAAENE T, BT e ARCE SR A R A B, SRR kA
A — B RIF, AXBEEE TS HEM AR EM. BRI, BERRS, &K
AT A 23 365 224 1t 56 A A L 4 482 A 4 V) R TG L 4 4 1P = i E R e L b I B K 22 5%
XL IR AT 2] Ja SRIRFR R LT _E AR R AL,

3.2.3 &iEFMFe T /el AR ERIL

H— N K ERRAEESE VU BEMRMK, BIFEE—D——Xt
MoV — U, {15 o RFEFRTE A EEZ M ERBOEH (i fMEoe). Fithg
[ ) AN 2 2 ) s B b ELA A TR) AR Bt i) (B R R 44), AT oo ERFEXS L )
BRI LRMEL, Falit, Vv i1 U HAMHREK4ER (3% § 3.1.3 ©# 5).

WAV RE T A E B 7.

5 3.34 IGUE T A BRI = 2R M A A4

(1) —4esLiT =250 R, #l 3.23 (5) ALt E RY, B ¢ : R - R &
SUR () = e7;

(2) —#ESLAT MR E Ry, B 3.23 (6) FHISLLMESE V, B4t o : Ry —» V JE
XN p(a,b) = (a,b+ %aQ).

R (1) @ FIERSTE o RT > R, (y) = lny, # o &—— B HREEmEA
e LT3

(x4 y) =" = e = p(z) B p(y), p(kz) =" = (") = ko p(x),

K o : R — RY MR M. ,

(2) @ MBI R o 0 V — Ry, ¥(z,y) = (z,y — %), W R—— IR AR

AR AT
p(ay + as, by +ba) = (a1, b)) ® p(ag, ba), @(ka,kb) = ko p(a,b),
B o : Ry — V 2R, O

& M EBIATUAE H, 6 3.23 (5) Al (6) H IR G ANE WL 2 1 25 e] 2 8] 47 7F
ELMERF, BT CARIE BT IER SR E LA REA AR (FrAEg e X), E757]
fE eI NG 23 A,
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il 3.35 #ait T HI Lt 2 8] 2 8] ) Be P A 44

(1) Vv 2%08 K L n Br E=ABMEAR0LE2R, U 2808 K LK n B
XHPRAE R AL R et 25 (] (B %61 3.29);

(2) V & n B Hermite HiFFH RIS AEZ 00, U & n BrR} Hermite 2 A4 AR
s E=S 6 (Z%46 3.30).

B (1) e:VoUENRN: MMEEM A= (ay) €V, Hi< i, HEE pA)
M2 (4,5) TCEN ay; i > 5 B, HEE o(A) WS (i,7) TEN 0. BHER
ik @V — U 2% UEF IS, 7 HR%0R K _ErZLHERM.

(2 p:V 5 U EXA: HEEH A= (a;) €V, p(A) = iA. BEHK
iE @ : V = U &% XA, 3 2L ErREmRm. FEEF o fdim
B p:U—-V HN: p(B)=—-iB. O

BMNEA—REHNEENLERA. & V 2 K EH n 448042500,
{er,€2, - ,e,} &V FI—HEHEERKF. ME—HME acV, ® a= e, +
Aoeg+ - Anen, WBET 1 : V — K™ & XN: n(a) = (A, Az, A, Bl p BV R
FENN B EELSEE TR LIRAE. BHRIEp:V - K* 2 MEMERME. FHit
XA FE A, AT R VA BARR 5] &2 A K 2 E K.
B, ¥ § 3.1.3 EH 5 I BILMFM n L, JATATCAS 200 T 5 = e B

EE BEMCSELE # oo, a8 2V HAE, BEAIESEE TR
AFRIRICA &1, Gy, G, B,

(1) oy, o ZELLMAEFRNR a1, a0, , &, &HETK.

(2) B ATLLH o, s, o RMERFMFERME B U &y, .-,
SRR,

(3) @i,y iy, -y, BFEA g, 0, ,a PIRKERAKRERMFZ @,
Gy, 0y, FEMEA 6y, a0, 0 FIRCKTERAL. Feilith, ATE

r(ahaZ! e 7am) - r(&lva'Zy o -am)

BB e E, JATAT UK R R] Vb ) S 2R M O R A s AIRR I B
et o B AR m B a] K ob e AT 89 AR AR e BoAl s 31 1] B A2 1 5C R KR E AN
BREVHHE. TR @R T LOE R R 5 OR A, M BRI R AR LA i)
B T RBAH S HILRBGE, ha—T <L R EAREL” X575

9] 3.17T ik 2 AV BRH oy, 00, o, ERHBEEZE. BN o, a,---,
o BHTE, MEMHR V —HE, V HEHEET m. &R 6, EXHE
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THAFRRIEAN (a1, i, ,Qim), BUXEFI R EHRFERERRZ A, NiiHE
H 1817327' o 7ﬂk B"]ﬁ%% I'(A/) = I'(A) O

1;'] 3.36 & Ay, 9, g, ﬁl,ﬁz,"' ,,Bm %Fﬂ%ﬁlﬂ Vv EPB{][LF']EE.

B1 = ciiog + cia0p + -+ CrpOg,
B2 = o100 + coota + - - + Copauy,

Bm = cm1@1 + Cpma0g + -+ + Crak Q.

12 ERFBRAFHIREIEREN C = (cij)mxk, KiE:
(1) # r(C) = k, MXFAH R EFM.
(2) & r(C) =r, WAEH B, Bs, -+, B FIFKAMIL r.

EHR (1) FEV REE A e e, e, BMEEXAET o HLIFRRE
Ra(i=1,---,k), B8 FARARRE 3,G=1,---,m), N

PB1 = 1104 + 1203 + -+ - + C1p O,
B2 = o101 + Co00ts + -+ - + Cop O,

Bm = CniG1 + Cma0a + ** * + i Ok,
B REREE RN
()51),529 T ,Em) = (alya2y e vak)c"
EA C B—MTHHK kExm B REEHEME 3.86, 777 m x k HFE T,
£ C'T=1I, T£
(Br: Bas -+, Bm)T = (&1, 8, , i)
XEY o, 0z, o, ATUH B1,Be, -+, B REMFTR. TREBARNESN.
(2) BT (1) Bidie, ATCAREBEAMEREAR AT BN ERER S S O

Bl 3.37 a0, 0, BREBF L n BREZ0E V FIEEN m AW
EHEMENWHEET r. RiE: £268EES 2100 + 22002 + -+ + T, = 0 K151 [R]
B (21,20, ,2m) (z; € F) REIR F L m $F|REZE F™ 8 m —r 4T 2504,
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iﬁaﬂ E Vv EP%IJ&%U\E, 1a &,— ZEE (s ] H‘Ji‘%ﬁﬁ%, F‘JJ T\ + o0t + - - +
TmOm =0 EMT zaq + Tolta + -+ + Ty Qtyy, = 0. ﬁﬁ)ﬁ%%—ﬁ\ﬁzkﬁ'ﬁﬁﬁgﬂ,
HABOERFRIRET r (8 o WOARE), FILEMBE F™ i m—r 47206, O

5 3.38 ¥ {ei, ey, - ,e,} REMWTME V H—HE, ¥: {e,e;+ey, - ,e1+
e;+---+e,} BEWRE V HE?

% ¥ {ei,eites -, e1+ey+ -+ e, ) XTRIALER A BB T HERE:

11 1
0 1 1
A=\,
00 1

E% |A|=1, A&WAE‘Z%&&F, :.F‘% {61,61'{'62,"' ,61+82+"'+€n} &%V
M—#H%E. O

f5) 3.39 CHRIMEH {aj,ar -, a,)(s > 1) REHTE V 1 —4 %,
WP =ar+ar o=ar+as, -, Bs = a;+a;. WIRHE B,B, - ,0,
28 1 A St

&K Bi,Ba, -, B XTRLHIARHR (] BT AN T RE RS

1 @ esv 1
A=10 1 - B
00 - 1

SUHAR |A] = 1+ (-1)**". Fit s BRI, |A| =0, NTTA& 8,8, , B,
AR 24 s REKN, |A| = 2, NTiEE By, B, -, B, BHELX. O

5 3.40 & {e), eq, e3,e4} BREMZM V H—HEE, S5

.

a; = e, + ey +e3+ ey,
oy = —e; — 3e; + Ses + ey,

oz = 3e; + 2e; — e3 + 4ey,

ay = —2e; — bey + 10e3 + 2ey,

\
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K Qq, 0, Q3,04 B — MR TE KA.

B R oy, an, o, e SESEIABKR [ RN T RERE, A RISEAT AR S AL
B A0 T R

1 -1 3 =2 1 -1 3 =2
A— 1 -3 2 -6 - 0 -2 -1 —4
1 5 -1 10 0 0 -7 0
3 1 4 2 0 0 0 0

F A HERE A BB 3 R =5 ZAAPR M A AR TS R, NI oy, g, as
& oy, on,a3,a4 B—MEKTERA. O

Bl 3.41 HWa, (i =1,2,-,n) & n PR {e, e - ,e,} BREHT
|V m—HE, A
o) =e; +aes+ -+ a’f_len7
oy =e; +azes+---+al ey,
a, =e; +azex+ - +a ey,
KiIE: {a), a,--- ,a, ) 2 V FI—4%E
R B o, an, -, a XTNHIARER ] BRSO R R R

ay as e an
A=
a'{'_l ag_l - a;:_l
:IEJZ% |A| = H (aj — a,-) 76 0, éﬁl A I%{ﬁﬁﬁz, Mﬁﬁ {al,ag,-- . ,an} 1"37535 Vv H/"J

1<i<j<n

—#HE. O

3.24 ATmrEiLEIERE

ﬁlj 3.42 )& {61,62," . 7en}1 {U1,UQ,"' 1un}a {'Ul,'UQ,“' svn} %@E?rﬂ 14
Eﬁ 3 2ﬂ§ %})}\ Uy, Uz, -, Up §IJ €1,€2," -, €y Eﬁﬁﬁ%ﬁ%% A7 M Uy, Uz, -, Un
EIJ V1,V2," " ,Un mﬁ?ﬁ%ﬁM% Bv *M €1,€2, " ,€n §]J V1,02, ,Un mﬁ?&;ﬁﬁtf—

« 136 -



m Meen - ,e, Bl u,ug, -, u, FITEREAN AL WM e e, €,
B vy, v, v, ATEHEAN A'B. O

B 3.43 TENULEITIIR A HRMIE €1, €0, en B fu, for- o, fu WTIERE
B, e

er = (1,1,0,1), es = (2,1,3,0), es = (1,1,0,0), es = (0,1, -1, 1),
fi=(1,0,0,1), fo=(0,0,1,-1), fs=(2,1,0,3), fa = (=1,0,1,2).
8 IXSRRGN FE R At T R 5 i UK AR A R AT
B e B2 (A bR e 3 Ay
wy = (1,0,0,0), us = (0,1,0,0), u = (0,0,1,0), uys = (0,0,0,1),
MM @y, wo, us, uy Fl ey, €0, €3, eq FILEHFEN

1 2 1 0
B 1 1 1 1
030 —1}|’
1 0 0 —1
M Uy, Uz, U3, Uy £l fisfo. Fa fa (1) I FE R
1 0 2 -1
0O 0 1 0
B =
0 1 0 1
1 -1 3 2

WRIE L0, NI e1, ez, e3,e4 B f1, o, F5, 2 FLEREA A~ B. €T IAAISER
BRRHE R 7 B RER 1S (WHERF (AL B) #ATHIST 2, & A fLAshr
FERE, WAL —SRMUANT A7 B):

121 0:1 0 2 -1
am—| L L1 150 01 0 |
030110 1 0 1
100—1;1—132
1 2 1 011 0 2 -1
0—1015—10—11 .
03 0 -110 1 0 1
0 -2 -1 110 -1 1 3
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Bk, Frk 2 RN
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o O = N

[So]

1 011
|
0 1 1-1
|
~1 -3 2
|
0 2 1-3
1 0:1 O
|
0 —11 1 0
|
1 =2 1
I
0 -3 1
1001 0
11
0 0/ —= =
2 2
5 1
1 = ==
0rg -3
021 -3 1
C3 1
0 0'—2 =
0,-3 3
P11
| == =
OOI 2 2
I 5 1
1 00 2 =
L2 T2
3 1
1,—-2 =
0 1i=3 3
S S|
l s ==
Bl=p =2
I 1 1
| — _
OOI 2 2
|5 1
1 00 2 =
L2 T2
3
0 1i-5 3
1 1 3
2 "2 2
11
2 2 2
5> 1 3
2 2 2
2313
2 2 2

R |
=1 1
3 1
-3 4
2 -1
R |
-3 -1
-3 4
2 -1
1
—= 1
2
3
= =7
2
-3 4
1
= 6
2

1
== [
2
3
R
2
3 4
2

3

S 4
2

1
- 1
3
g
2

3
~=
2
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1

.0
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Bl 3.44 o AEH, KR a=(a),a9, - ,a,)
{flz(an—l’a"—{.‘. ) fo=(a"" -2 sa 3’..‘ ,1,0),... ,fnz(l,(),... ,0’0)}
T HIALRR.

i % oeey e, BRIFERMATAE, WM {e1, e, - ,e.} Bl {f1, fo, -,
Fn} B R RE R

a" !l a2 ... 1
n-2 _n-3 0
A = .
a L e 0
1 0 0

Baf {fi,fo, -, fu} FTRREHEN = (21,22, ,7,), WH Az’ = a’. X
BN EFRE AR, v HPIET R HoR R

a®' a"? ... 11 @y 0 a2 ... 1ia -a"la,
I I
a" 2 g™ ... D an 0 a3 ... 0ias—a" 2,
| I
SRR Y I SR -
| |
a ) O:a,,_l o 1 .- OIan_l—aan
1 0 e 00 ag 1 0 -oo 00 a,
1: a; — aay 1 0 --- 0: an,
| |
01 ap—aa3 01 -+ 01a,_1—aay,
| |
SN = R :
| |
o1 ... O:an_l—aan o0 --- 0: as; — aag
1 0 --- 0! an 0 0 --- 1" a;—aasy
@ﬂt r = (an,an_l — QQn, - ,03 —aaz,a; — (10.2). O

Bl 3.45 ® V RAKAHEIL n FILRKEL I EAMILMEZE, KN
g {1!I$1‘2a"' 1In} §IJ§ {171; —a, (.’E - a’)zs" : ,(23 - a)n} B"]iﬂ:ﬁﬁ[yf-#ul&ﬁﬂﬂ
Z i) Taylor A3:
10 (o gy L0,

2
—a)+ o —a)’+--+

f(z) = f(a) +
He f™(z) R f(z) B n KEH

(n)
2@ e —a,
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o EHERE (n+18) AHKREA

1 —a a* (=1)"a™

0 1 -2 (=1)"* nan1
p=|o o 1 (—1)"‘2n(n2,_ D g2

0 0 0o .- 1

FEE P RUERE P B R ¢ — (2 +a) S EBER (R0 FYISARERY
FEFE):

1 a a®> - a™
01 22 --- na™ !
Ppi-]0 0 1 MA=1) o2
2!
00 0 --- 1

W f(z) = ap+a1z+ax®+-- -+ a2z, W f(z) £ {l,z—a,(z—a)?,--- ,(z—a)"}
TR PRI B A

ao 1 a a* - a” ao f(a)
a; 01 2 - (na’;l ay f'(a)
n(n — !
Pila|l=0 0 1 Y N I
A : f(n)(a)
an 00 0 - 1 An n!

MRS5S, O

3.25 F = 8

fil 3.46 WV =M,(K) 2FH K E# n MBS EHRMEEDTR, AcV,
RiE: 5 A EAIRH|MIERESE C(A) ARV BTFENE. XET £V HESEF
£, KiE: 5 T PE—HEREIT R BERSE CT) MK V 726 HH4%
BANE.
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£ £ B,C € C(A), k € K, BHRIE B+ C € C(A), kB € C(A),
th C(A) £ M,(K) #7206, KA I, € C(A), Filk C(A) M%ERANE. C(T) K
ZwRIBEAHE. O

TR 3.47 5 7R FEEMBEIZAFERETTE. W — KB R& 220, 7
WEFRTAT (B) MEZEE, 2R FRERE TR, X R B R (.

) 3.47 ¥ a; = (1,0,-1,0),a; = (0,1,2,1), 5 = (2,1,0,1) & /U 4547
rﬁlﬁi’ffﬂ %4 EPH/‘]’E'_J%, '_E.’ﬂ‘]ﬁiﬁim??fﬁlﬁ ‘/1\ Xﬁ]% ﬁl = (—1,1,1,1),32 =
(1,-1,-3,-1),8; = (—1,1,-1,1) ERKFZEA Vo, RFZTE Vi+V, fl VNV,
2.

k1 Vi+V, i a; M G; £, Ft REREIX 6 AT RA
BRI KX 6 N REAES| 2R ABERUERE, I RIS 1T R B AL M B T A6

1 02 -1 1 -1 102 -1 1 =1
0 11 1 -1 1 011 1 -1 1
-1 20 1 -3 -1 B33 0 =3 =3
011 1 -1 1 000 0 0 O
102 -1 1 =1
011 1 -1 1
000 -2 0 —4
000 0 0 O

HOTH o, a0, 80 A Vi + Vo 2R (AHE—).

HBERRVINV, M. HEEERR o0 2 Vi ME (W LEHEAOERERTE
), XAMERIE B8, 0. & Vo B, Vo, FHIEEFURRA B, B MEHEHE. &
SE 1B+t BT Vi, WRIRA oy, 0,118 + 128 FHEH o, o, FIBARE (H
N o, ap £V, BIE). FrURANB T URHEREERRESH ¢, t,.

I 0 —ti+ts 1 0 —t1+ts 1 0 —=t1+1t
0 1 ¢t —t» 01 t—ts . 01 t -1t
-1 2 t; -3t 0 2 2t 0 0 =2t
0 1 11—t 00 0 0 0 0

B2 t, =0, FTEA Vi NV, KZEATEUN B,.
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k2 RVi+V, MERMBE 1L, IHBERETBEARNTERRK Vinl
K2 FA a,a & Vi KE, 81,8, £ Vo, ME, BX{E—MRE v € Vinh,
Y =T101 + Ta0g = (—1'3)51 *+ (—$4)B2- P/_EllHi, R & Y %m%i%&‘ﬁﬁ*ﬁﬁﬂ

T10q + T20 + T301 + 140, = 0.
EE W FT RS HRBOEE (a1, az, B1,B2) #ATILHE:

-1 1 1
1 -1 0
-2 0 0
0 0

o o O =
o o = O

0

0

W R T RRANBREN (21, 22, 73, 74) = k(—1,1,0,1), T v = —k(a; —as) =
—kBx(k€R), TR B, £ VinV, . O

EiFHREZEE V 2HFZEE Vi, Vo BMEM, AFIEAREGSE: —RiEH vV
E—mEYRRRA wEsvw, EFI'EJ%ZJFH, BV =V+V; “RIEH WV 5V, HIA
ZTF. THEHENHEKFF.

Bl 3.48 WV REHF £ n BrEMARKAEZE, Vi M V, 2512 F _EX
FRAERER BN FRARF AR T4, KIE: Vi M1V, #2 V IFZERA V=V 0V,

IER T AR R 2 TR X B R, — A B LU AR B AT 2 o R R, BRI
v, 2V BTFER. @E VBV WFZERE. XdHf 2.8 /TH, F£— n B
R #R AT AR AR U — A X ARFE RE AN — AN SO FRAEREZ M, 8 V = Vi + Vo, H—A
5 R B R 0 R R SR RO RRAE R, W' —ERFHEME. XMEN VinV,=0. T
RV=Viel O

) 3.49 B Vi, Vo, SHREEF ERFREHE T BEHA 2y =2 = - =1z,
51430+ -+ 2, =0 WEDME, KiE: F" =V, @ Va.

E HEMATEARKEEM, Vi KERE 1, V, KERE n - 1. HHH
BaecVinV, Nl a BRE - EUEHTEANR, LEE - NEUETTEANRE, 1
HEH o ARFTFAE, Fit Vinl, =0. X[HH

dim(V; ® V3) =dimV; +dim Vo =1+ (n — 1) = n = dimF",
BMF=VieV, O

° 142 -



fl 3.50 & U,V ¥ K LRBENMEHEZE, W =UxV £ U MV HRE
A, B W= {(u,v)|ueUnveV} BEW L&ESIEMER:

(w1, v1) + (U2, v2) = (w1 + Uz, v1 + v2), k(u,v) = (ku, kv).

AE: W 2 K _EM&HER (XANEEZRFRA U MV K5 EM).
XER U = {(u,0)|ue U}, V' = {(0,v) |v eV}, Wl U, V' & W IF=N
HURMURBRH, VMV EHEW=U V.

B ASRUE W LE LR IEEGR T LM TR 8 KR, A& K
ERZtEAE ). AEEL (u,0), (ug,0) € U, k € K, W (uy,0)+(u2,0) = (u; +uy,0) €
U, k(uy,0) = (kuy,0) € U7, Bk U7 & W HIF206. FEERTE V' & W T30,
HEET o : U = U, p(u) = (u,0), BHRIE ¢ &——X RFH ERIEINER R
EE, il @ :U - U —R—AERERK. WEBES ¢ :V > V', () = (0,v), H
HA[E ¢ :V - V' 2—AMREEW. BRU NV =0, X3 W FE—RE (u,v),
fH (u,v) = (u,0)+(0,v) eU'+ V', A W=U"9V'. O

Bl 3.51 U RV TR, RKIE FEVHTFERW, F#RV=UaW.
XPERTF2SE W BRAF2E U £ V a3 E.

B WFEE U KB—HE {e), - e}, HETREHEAMEHT KAV —
HHE (e, ,emmit, - 1€n}. T W =L(emy1, - ,€n), WV =U+W. FHLE,
{ems1, v} B W BI—HE, # dimV =dimU +dimW, At V=Uae W. O

MBEA FLERBEEEAR, ZHEFER Vi, Ve, -, Vin(m > 3) FMEREBRA
HAM, ARIE VinV; =01 <i<j<m)REEAHEN. FlR, & 34NF
Z|: Vi = {(a,0)|a € R}, Vo = {(0,b)|b € R}, V3 = {(a,a)|a € R}, EATH
RBV,NV;=01<i<j<3),HVi+Vo+V; AREM. BEHETZRENMEETH
MBI T, BATEE FERHA §3.1.5 FIEE 5 Ki#HTEMHAE.

G]3.52 HEV=UaWHU=U, U, RKiIE: V=U,0U, & W.

it BHU=U,eoLABULNUL,=00BHV=UaW 0# (U, +U)N
W=UnW =0, Atk §315 MEES5 2 B U, +U,+W 2EM, A
MV=U,+U+W=U, U, W. O

B 3.53 SKikE: B— n FRUZEPTTRRA n N4 TR EM.
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W WV & LN, WK —HER {e,e,,e,}. BV =
Le)(l<i<n), WV, BRVH—4%FZHAEV =Vi+Vot+ - +V, EE
Bl dimV = n = dimV, +dimV, + --- + dim V;,, #(H § 3.1.5 22 5 (3) A%,
V=WViaoVe® &V, FEREV, FERZ {e}, B V(1 <i<n) FEEEHR V
fFI3E, Ml § 3.1.5 FIEH 5 (4) HATBRI4E L. BEER V PE—mES AR
&2 {el, e, e, MEMAEGH, HRRIEME—F. XL, V fME—HES
AR V; R R A, RO REME— R, #h § 3.1.5 M 5 (5) R4, O

* 5 3.54 & Vi, Vo, Vi BEUK F _EREIESA V H) m ASETAE, UEY:
£V FRFE—NEE o, EAETERN— V.

R X om FARE. M om =1 B RERKL. ’ m =k BFE5108ROT,
MEAEH m = k+ 1 HERBEL. HHAEER FERNE o, B4R FEM
—AMVi(i =1, ,k). & a BWRBTF Vi, MEREHKTL, HETH a € Vi,
TE Vi SHE— &R 8. fEEE M = {ta+B|t € F}. T b, WATE M Bl
it B A S HTFATT a U—HB “EHL”, MEIEHEMEA V, &E G 1A,
B, M A Vi B, B ta+ B € Vigr, WA ta € Vi ATHEH B € Vi,
H5BREFE N&E ta+B eV, ha+BeVi(i < k+1), N (4, — tr)a € V.
Tt A, BEM acV, SBETE. HEATUES, M PHEFRMHERET V;
HIHEE, T ¢t HLH S NEH, LR/, O

E AGWIEHSTERIMER M EOEE e R X 35, B, MR
B (EEURTRERFE]) ERRERE, 2590 A —EROT.

* 5] 3.55 W Vi, Vo, -, V,, REUEF LREZE VK m DETENE, I
V R —HE, SRR BEEHALE V, BHP.

B P 354 TR, HEFEAR e eV, 8 e & U Vi X Vinps =
i=1

Lie:), BBl 354 T, FFEEMR e € V, #/8 e; ¢ U Vi BBl 3.7 A,
er ¢ Lier) BHA €1, e BIEFX. EIEX Vs = Ler, e2), FHIFI 3,54 A%
ttER R es € V, 6 es ¢ 1) Vi FEUIBI3.T TTRL ey & Ller, e2) BUKH e, €5, 4
BT, WIS LA i, RV T 36 00 L X Vi, IR SR
Bl 350 R 3.7 MLie, BURATAME) n MEHTRIAR e, er, - e, B
BV R —AE, HiBRE e; giylv“j: 1,2,---,n. O
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A < JUfT ] FBAREAL ™ X — 45775, ATAT PA%S tH_ERPTE G — 15— k.

18] 3.54 Fefp] 3.55 699E% 2 (EHL V M—HKE {e1,e2,--- ,€,}. IMERMIEE
Bk, WiV FME ap =e +key+---+k" e, BRAEKS = {ax|k=1,2,---}.
Bl 3.41 WA, S HIEE n DMARMMEERMR V —4HE FAV, #B2V 1
HTZM, UV, 2285 S P n-11MAE BT S RERES, BEE
AR oy, 19 ap AJBTAER— V, IXHBIEY 76 3.54. 3t —H, £ S H
BFE 0 DAFRRFAE ok, gy, -, ap,, EEHED o, AR TEMN— V, I
B {ar,, akyy o o, } B T VO B—HEE IXHUEA T 6 3.55. O

3.2.6 #E PE &5 %

FERERR I TS Rl HE S R B P A E SN, FIAndE § 3.2.1 1, JAA
FRAE R RR ) S RT LICHI 5 A B 2tk ok &R 55. BRAOSE S (ANFF ) ORI ARG 2
WH R — R, BRI EATER % 22 (5, mHRITER K, B R
RRAE i SE AR N RN, HERHIE BT 2B+ 8, W RA . AT F
BAVR LRG3 O, 25l 2R A R RO V) S5 AR . Rt T R AR R EE R AN
S 2 () B R AT HE R AR 5 50 (A 55X) MUEH.

1. MFEHRE
PR 9 R 0 PR AE ) 55 AL e R ) BRA) S5 AR T AN, ] S5 AR ik e A AR R K
E ZTTE, R HR S W TRERERRRIZEAR A, BUAT LLEY — RP458.
FEPERRAYE AT CRFAE T I 4 51 A U UE B )
(1) & k#0,r(kA) =r(A);
(2) r(AB) < min{r(A),r(B)};
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(7) r(A—-B) > |r(A) —x(B)|.
5] 3.56 & A& mxnHFE, k+#£0, KiE: r(kA) =1(A).
it HT kA= Pi(k)Py(k)--- P,(k)A, ¥ r(kA) = r(A). O

15'] 3.57 & A= (ai]-), B = (b”) 7% mXn ‘)CEM, E bij = (—1)i+jaij. ERﬁE
r(A) = r(B).

WEH K A RIS ATRRLL (1), K A 95 § BISRLL (—1)7, BIFHERE B, F
It A M B A, &AL O

5] 3.58 Kiif: r(AB) < min{r(A),r(B)}.

A AR mxn R B R nxs B KBEM B %5498 B =
(B1,B2,---,Bs), Ml AB = (AB1,ABs,--- ,AB,). # B 5| EMHKKTERH
A B, BB, M B MAE—%Im&E B; ¥ATH {8,806} &
Ron. TRE— AB; WATH {AB),, AB;,, -+ ,AB; } REMERR. Fitm&
Y {AB1, ABy, - , AB,} MBI v, B r(AB) < r(B). R, XH4iME A FT4
WE A EA LGER r(AB) <r(A). O

E  EBIBLRG, FEREAER L fE R AR S B . X A IE B R R AR ) AN S e — A
BRI, RERUMIEDUE LR (FTLAR T AR DR BAFHRCR.

il 3.59 Ki: r (g g) =r1(A) +r(B).

WS W] A, B KR AA ry,ro, WEERRE P, Q MERE P, Q,, fE

I, O I, O
PIAQI:(O O),P23Q2=< )

o O
T£
I, O O O
P 0\(A 0\(@. 0\ (PAQi ©O \ [0 O 0O O
o r)\o B)\o @) \ 0 PBQ, O o1, of
O O O O

A O

[XllH:r(
O B

) =r+r=r(A4)+r(B). O
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Bl 3.59 KX THEEKRE—NT2EARHARK, EFR T HIFERN0HT fREREE
BET X ABERERAMZA, BADER AURIERAZN AR, BIE B ERFK
ZFEF, W] BB ERESE B — A 2B AR R R R, BRI R R
L (F) =MErEaket, BERNMAGESEDTHAER

A O

5 3.60 >KiE: r (g g) >r(A)+r(B),r (D -

) > r(A) +r(B).

Bk 1 BAMNFEHE -NMAER, BEoAAEXEEAIE. XKAEH 3.59 4
R IEZERIE S, T4
In o Cll Cl2
P, O A C)\(Q O)\ (PAQ: PCQ:;\ | O O Cy Cx
(0 Pz) (0 B) (0 Qz)_( o P2BQ2>_ o o1, O
O O O O

15 b THI ) 4y P B o SE i 58 = R oy SR S5 AR e, B I, WHERTHIERE; A L, W&
FIFIRIERE, R Cy XTHREIE (2,2) L E:

I, O th Cs I, O O O I, O O O

O O Cy Cn| |0 O O Cun| [0 Cn OO

o o1, O O o1, O o o0 I, o]

O 0O O O O O O O O O O o
il 3.59 AIfE

' (3 g) =1(I,) + 1(Cy2) +1(I,) 2 11 + 13 = £(A) +1(B).

ik 2 WAL FRIERKIEY. B (g g) =r, MH§31.6 € 4

A, (A O) A r BFRANE, RGN ‘A‘ 0\, Hoh A, B, 45
O B o B

” ABRTE EE A X B AFRFNER, ZXNETETAELEBEEE B
AT, HE A,B, HRBEHERTE, W@z XAEFELRIE A, B, L

R, B (2 g) B - B TR ‘;‘)‘ C| i Laplace s E AT

1
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A C
0O B

& = |A||By| = 5 £0, FUH §3.1.6 8 4 ATE

r(A C)Zr:r(A O)zr(A)+r(B).l:|
O B O B

5] 3.61 Kif: r(AIB) <r(A)+r(B),r (

A O
1

W EERF

(ILI)( ) A ( ) (I> B ( )’
O B O B)\I B
B 3.58 A 3.59 BifE451E. O

5 3.62 3KiF: r(A+ B) <r(A)+r(B), (A - B) <r(A) +r(B).
B EEEF

(1) . 1\
m&n@>_A+RLAm(4)_A—R

wMHE 3.58 Ff 3.61 BPfE4518. O
5 3.63 >KiE: r(A— B) > |r(A) — r(B)|.

it¥ HT r(A- B) =1(B - A), MAWE r(A) > (B), WHF 3.62 7]
8 (A—B)+1(B)>1(A— B+ B)=r1(A), i t(A - B) >t(A) —1(B). O

f5l 3.64 (Sylvester NFE) W A & m x n 5, B & n x t H[E, Rik:
r(AB) > r(A) +r(B) —n.
BB T R B AR B I 4 A AR
(L, 0) (L. 0) (h —B) (B L)
- S o ,
O AB A AB A O O A

H#1 3.59 Ff5| 3.60 A 15

r(AB)+n=r (Ion AOB) =y (z f:) >r(A)+r(B),
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Bl r(AB) >r(A)+r(B)—n. O
Wit HARmxniEME BREaxtHEHL AB=0, 1l r(A) +1(B) <n.

B 3.65 WH m N n MEEEBANE: A14,---A, =0, KiF:
r(A;) +r(Az) + - +1(A,) < (m—1)n.

i HARZE B om =28, B EEHMERCHE & m BRI
St m41, 4 ApAmsr =B, W AjAy--B=A Ay ApApyy = O, Tt £(B) >
1(Am) + 1(Amsr) — n RIADHER, 8

r(A;)+1(A2)+- +1(An) +1(Ami1) —n < 1(Ay) +1(A2) +- - +1(B) < (m—1)n,

Y NIi]
r(Ay) +r(A2) + - +1(An) +1(Apyr) <mn. O

i FREEERI A i RT CAUERR R 5 3E — R 4G ik
r(A;) +1(A2) + - +1(An) <r(A142---Ay) + (m—1)n.
AL AT LU Sylvester AFE AT T HIHE .
{5l 3.66 (Frobenius A%:{) iEBH: r(ABC) > r(AB) +r(BC) —r(B).
B FER T PRAIEFZ
(ABC o) (ABC AB) ( o AB) (AB o )
- 4 - :
(0 B (0] B -BC B B BC

gl 3.59 Fifi| 3.60 FIfF

r(ABC)+r1(B)=r (AgC g) =7 (ABB B‘OC) >r(AB)+r(BC),

HEETREFFAEA. O
T FRATES TSR R AT B R S TR A R HET.

Bl 3.67 SKiE: n BiriERE A REEERE (B A% = A) MREFRMFL:

r(A)+ (I, — A)=n.
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R TE R B R ) 43 B A AR e v B R ER AN AR
(A o ) (A A ) (A A) (A—A2 A) (A—A"’ o)
— - — — ;
O I-A O I-A A T o I o I
A it
(4 o \_ (a-4 o0
O I-A) 0 1)’

B r(A) + (I — A) =1(A — A?) +n. HEEIBE®. O
5l 3.68 KilE: n BTAERE A X EHERE (B) A% = I,) MFBEFRAE:

r(I,+A)+r(I,— A)=n.

JEB FE T 5 R A 23 B A AR e o R O RR AR AN
(In+A o ) (In+A 1,,+A) (I,,+A 1,.+A>
= — —
o I,-A O I,-A I,+A 2I,
1 1
I — A% L—A) (J(I,-A% O}
o oI, o oI,

(In+A o) ) (l(ln—AZ) o)

r =r| 2 ]

(0] I,-A o 2I,

Bi v(I, + A) + (I, — A) =1(I, — A?) +n. HILEIBEL. O
5 3.69 & A & n B, Kik: r(A) + (I, + A) > n.
iEE 1 H TSRS

(A o) (A A) (A A) <A+A2 o) (A+A2 o)

— - — — ;

O I+A O I+A —A T —A I o I
iEk 2 r(A)+rI+A) =1(—A)+1(I+A)>r(-A+T+A)=r(I)=n. O

) 3.70 WH IR
o (A B)’
C D

# A RIERFE, RiF: (M) =r(A)+1(D - CA'B).

B it
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PER RIS AR 1S
A B A B A o
— — ,
<C D) <o D—CA“‘B) (o D—CA‘lB)
g oL, O
5l 3.71 & A B #E¥E K L n B ERH AB = BA, iEH:
r(A+ B) <r(A)+r(B) —r(AB).
PER F R B R R
I 1\(A O\ (I -B\ (A+B -AB+BA\ (A+B O
orI1/)]\o B/\t A \ B BA | \ B AB)’
il 3.58 Ff| 3.60 AJ15

r(A)+r(B)=r(A 0) 2r(A+B o

>r(A+ B)+r(AB),
O B B BA

HILEIRL R, O

2. AL HIRERRBIRICITIC IR
AR K LA mxn 5B MFREETEA Az =0 KIBE Va B n
$ey|mEERE Kt MF20E. RIELETEAMKREERR, BRITE
dim V4 +1(A) = n,

B FF IR R 77 FRAE AR 22 R O 4 80 5 R EOE RE B 2 ANSE T R AEH N 3. R$E £
AR, BRI LA IR R TR AR RO BT; RIEK, AT B St Ty R 4L AR Y
W R ERERRR. PRI T RA R R

B 3.72 ® A & m xn ELHF, KiE: r(A’A) =1r(AA’) =1(A).

B HRUEW r(A’A) = 1(A), NHIBRITHIERFREH TR Az =0
Ml A’Az = 0 FfE. B4 Az = 0 MEHE AAz = 0 . RZ, HEM
B o RABEH AAz = 0 U, ] ’A’Aa = 0, B (Aa)'(Aa) =0. it Aa =
(b1, ba, -+, by, W
b +b3+---+b2 =0.
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BA b, RLH, MEA b, =0, B Aa =0, HEE RV, o & Az =0 KIfFE. XHLIEY]
THEH Az =0 fl A’Az =0 [FIfF, K r(A'A) =r(A). £ LREXNHH A #
R A AT r(AA") =1(A), XE K r(A) =r(A'), MERRFIE O

513.73 & AN B 2B K L n iR, S84 7EH Az =08 Bx =0
[FfE, B TRANEMBER S m MEMELRNRE, KiE: r(A-B)<n—m.

iEH BRATREYA Az = 0 NENBBETEYL (A - B)z = 0 I,
Kr(A-B)<n-m. O

Bl 374 W ARmxnEME BREnxk BN UFH YA ABx =0 filjy
24l Bz = 0 R R E ¥Rk r(AB) = r(B).

B FERIHEYA Br =0 KIREE /T FEH ABz = 0 1If, #i2il Bz =0
MR Vg /&2 ABx = 0 BT[] Vap K720, WA T7 R4 R A 55 A
FENMMBERES, ) Vg = Vap. AN Ve C Vap, Wl Vg = Vap IR EFRM
f& dim Ve = dim Vap. & F dimVe = k —r(B), dimVap = k —r(AB), Hit b
RFHAHFEARMRH TR E R R r(AB) =r(B). O

B 3.75 WARmMmxniEE BREnxk Y. #H AB 1 B AMEIRIRK, K
iE: MEEW kx| [ C, HfF ABC fi%[F BC A/ [Hr#k.

ik 1 BRG] 3.74 WA, HE4H ABx = 0 M1 4] Bx = 0 Ffg. &
iE#] 1(ABC) = r(BC), N R ZIEW 7124 ABCz = 0 MJjfE4 BCx =0 [f
fREIAT. RRATFEYA BCxz = 0 MFHRTEA ABCzx = 0 M. R, A5
B a £HE4H ABCz =0 HIf#, W] Ca 217124 ABz =0 M, At Ca 2
HiEH Bx =0 Hf#, ) BCa=0, T2 o &4 BCz =0 M. XHIEH T
784 ABCx = 0 M54 BCx = 0 [Af#, Mii45 8 5HE.

iEi% 2 [ Frobenius A% Al 15

1(ABC) > 1(AB) +r(BC) — t(B) = 1(BC),
XH A r(ABC) < r(BC), #&#H/IE. O

9] 3.71 899E% 2 W Va THEH Ax = 0 =], Ve,Vag.VaiB s X
A Z¥FAE aecVanVp, Bl aifE Aa=0 H Ba=0, T2 (A+B)a=0,
Bl a € Vayp, il VanNVe C Va,p. FAHEATIE V4 C Vga, Ve C Vag. B
N AB = BA, fill Vga = Vagp, Mili Va + Vg C Vap. Eitk, TATE

dim(VanVe) <dimVa,p =n—r(A+B), dim(Va+Vg) <dimVag =n—1(AB).
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EHEPAAE AN, F T2 R4 A AT

n—1(A+B)+n—r(AB) > dim(VanVg)+dim(Va + Vg)
= dimV4 +dimVg =n —r(A) +n —r(B),

it r(A + B) +1(AB) <1r(A) +r(B), &E®HiE. O

Bl 3.76 WFRKEMFEA Az = 0 H n ARMME n AR,
H A = 0. 4TI |A] FEATE a;; BREE TR Ay #0. Kil: %A
RS R F AR,
Ail
A
k|
Ain
EY BAR A MREST n— 1 FHEHTEA Az = 0 WEMBERS—A4
. VERE A =0, M AA* = |AT, — O, KHRU A L A* FAE—F 8
Ail
A
HE Az = 0 M. THCH A, # 0, M5l & :2 £ Az = 0 WERBER. O
Ain
Bl 3.77 & n BERE A = (a;) BAFFIRETE WY A* BBAET 1.

EH HEARBENTF -1, WAREE—Tn-1MTFRETE, A =
A BIHANE. H ABRBKET n—1, WHEHEH A ) n DHREEHRLE] HE
LE—FIRRE, A ST 1. O

i Yn>20, H AARNRTHEERE, B EEM (A) =0, ZMAHRTE2E
B 2.27 B 7 I — R

%2 FMEM 14 thiEk 2 HBEEATHM A RFFEME. HF A MK DNTF -1,
W A FEE—MEAE TR A, #BETE, SRERBL. #H AMKETF n-—1, 1
KUFEH Az =0 MEMBAA S —IMHER. XEAH A BT TEZMEBET
T, BATATLUER « = (1,1,---,1) fEN Az = 0 HERER. 6 3.76 FIUEA AT
B A* IS o G, FalH, A* ME—THE% X A EE K
i, EEE (A) =AY, \ifi A* BE—FIHHESE, T2 A R RER TR Ay
#A%E. O
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HAN dim Vs +1(A) = n A AR B —ME R AR, BZMETEA Az =0 R
AEMAOTERMR A NFIERREE, Rk, 5 A IR, WRERM4E A AdER
M. IX—FR B2 A4 AT LLRISRAE B 77 e 9 A etk , JRATTTEGI 2.33 th IR, T A 1
KE I HAALGIE.

il 3.78 & A & n MMERXNFER, D = diag{d,dy, - ,d,} RFEM XA
FEHEXTAL ETRERTE, KIF: |[A+D|>0. %5, I, + A I, — A #£2E
R

IEB SGEW |A+D| # 0, BlEY (A+D)x =0 REEM. FA ' (A+D)x =
0, B/ «’'(-A+ D)z = 0, LIRH MM Dz = 0. T D BX A
HHEHENALETLRLEARTE, E& 2 = (21,22, ,7,), W 2’Dz = 0 &
R di2? +doxd + -+ dpz? = 0. HRERE o, ARLE, WE =0,

FUERAAB RS . W ft) = tA+ D], M f(t) £XTF t WEHK, N
KT t MELRE. ERBHMERMLE ¢, tA 52 SL R X PR, &b LK
WIREE f(t) = tA+D| #0, Bl f(t) &2 R LA AN ESLERE. AN
Ht=0H, f(0)=|D| >0, FrbA f(t) REeR R EBUAETE N IESBF SR E. R,
f(l)=|A+D|>0. O

* 51 3.79 R n NI A = (a,) EA KM

n

|a‘ii|> Z |aij|, i:1727"'7n7

J=1j#i

TIFR A PR A G URRE. SKRIUE: PeRg 0 M AR R RREE. & B & H4Sh
iy 2> i Iaij], 1i=1,2,--,m,

J=Llj#i

SRIT: |A] > 0.
EH XA, ARFRIEREHE TR Az =0 REEM. HHETH®, &

A (er, e, ,cn), IRIE o REPEMNERKE. BBRNZHTERANSE £ MR
i, 5

11+ -+ Qprcr + - -+ agnen =0,

HIES)

—QkkCk = Qk1C1 + - + Ak k—1Ck—1 + Ak k4+1Ck+1 + - + AgnCn-
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LA FBAEME, H=AAFAUK ¢ REXHERKHIRETH

lakk|lck] < laxiller] + - + |akk—-1]lck—1] + @k k+1llcrsa| + - -+ + |@kn||cnl
n
< ( > |a,~,~|)|ck|,
J=1,j#i
VNIEE]
n
larkl < D lasl,
J=la#i

BEFE. BETEA Az =0 REZH.

BN REIEATTEBNE LR B, R ¢, + A, Bt >0 MXE
—ANERER A SR, HEEATIRXANAE. T @) = [tl, + Al BRRAT t %
A B EWMAREON 1, FL= ¢ TAKE, f(1) > 0. BT f(t) EEL, Mt =0 K,

- f(0)=|A|>0. O

5l 3.80 ¥ A & n MR, KRiE: I, +1A #1 I, —iA #2IERRE.
i HEIEH (I, +id)z =0 REZFH. H ([, +id)z = 0 HLEHE
BT, -iA)z =0 FRFEHM B Le=0EHkz=0 0O
3. FIRZMtz L ITHL MR

HRBRYINE X, BERASEEMRERNT (5) MEAREK, FrilEdRRER
MLt FERE T RERNKE T2 B RFEE. THRFIZ— AT HE.

{;'] 3.60 éﬁiﬁl% 3 “& A= (al,az,-'- ,an) % A E"Jﬁuﬁﬁ&, Oy Oy -t O
2 A Eﬁidl‘ﬁjiﬂ‘]&i%%éﬂ; W B= (ﬂl,ﬂz,' s ,,31), C= (’)‘1,‘72,"’ ,‘Yz) = B,C
HIZU IR, By, Biss -+, B;, & B MBI MERRKTIL XA, W r(A) =r H r(B) =s.

RATEFHAEY: 14 (A C) BB, (a) (a) ('m)’ (71-,)
o B 0 0 131'1. Bi.
HATK. B

Bp
aoy, + -+ eray, +diyj, - +dsv;, =0, diBj, +---+d,Bj, = 0.
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HERMBRENS = =¢=d = =d, =0, TREREGRRFIE K
N (A C) FIzlEERE r+s MR, (A C) > r+s=r1(A)+r(B). O
O B O B

B ARER, D2 AR r 7K APHERE D Ar B FBr+1F
KXHA |D| 8 r+ 1 B 53X i fEEes b 7R R R RS T nid 1 R A E
HEN.

B 3.81 KiE: MiFE A HIBET r ORERMHR A FE—D r 7 D] A
STE, M D| WA r+ 1 L 7FXEFTE.

] HFE R AR — B, AT (D) Z&d A BIHT » 7THET r 51
IR r B B

A= : = (B1,B2,--- ,Bn)

A

NI A BT RAF 8, 8 7« 0 AITHE o KT » FIRIZEH R (965
& HE ESEG] 3.12), 7<,.6; RIME B; KTl r ITH4ERIME. 6 |[D| #0
A 1G reron, -, Tera, BT, RIS 3.12 ATH oy, o REEX. AN
REUEW o, - o, & A RITHAEMHRRKERANATHE r(A) =r. AR
WEMEIE B, & EMIA MR RH, WA AEI—MT &, AR arq, 1§
oy, a0 LR B A R AR r+ 1 TR, W A, =
(T<r+1B1, T<r+1B2, -+ . T<r418n) H r(A1) =r+1. #1 |D| # 0 W& 7<,B1,- -+ , T<+Br
STk, MAEF) 3.12 ATH 1< 1B, -+ T<r1 By BHMETR. BN r(A) =741, i
1 A, H‘Jg/l\zjmﬁ]i, Ak A T5r+1ﬂr+1, 515 T§r+lﬁla T aT§r+1Bra7—Sr+lﬂr+1
GHLK. & Ao = (T<r1B1. s T<r11Bry T<r11Br11), Bl Az £ A BIRT r+ 1 TH1
B r + 1 UM BRES T BE, T r(As) =7+ 1. FE |Ay] # 0 288 |D| Binid 7=, X
5&&rE. O

* 61 3.82 WmxniEME AR M AMNMTHEAN a,ay, -+ , 0, £F a;,,a,,
vy ou, REMKIERA X AW o ANFREN BB, B, HF B, B,
oy By, RHEMKERMA, W i, ey, o, B By, By, By, XA LHTTE
HEMFHERE D 47510 |D| # 0.

HATE A Z T3 B 5] .
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glﬂ & {a,- = (ail,aiz,--- ,a,-,,)(i = 1,2,-'- 7')} %#gﬂ n ?ﬁﬁﬁﬂ%, a =
(alaa2a"' 7an)a -B-

a =koy + keay + -+ ko,
ia &z % (s 7} E':J t éﬁgﬁﬁﬁﬂi &,’ = (aij‘,a,-jz,--- ,aijt), a = (ajl,ajz,- g ,ajt), UIJJ

T uERA B 3.82.

iR ER e, o, o, BRIRKERA, A WE—1THE a, ¥WATRRHN
MEH o, a,- - 0u, RIEEHE. I8 ai,cuy, (i, 0 AR oy, iy,
i, oy ROTE Giy o, - o G FIMISERE M E, MBS, o, ATULRTA au,, Gy, - -+, 0,
MM A &, HRbs g 8;,8,, -0, HRKEN B = (8,8, ,B;.), X
AN mxr SEEABKET r. HTFHEM BT —TRESRTH a;,, ai,, -+, 0u, 2t
#on, HH B BATHET r, WEE 3.19 T8, i, &y, - -, 0y, &= B BATIRIERIHR
RERA, NTIEMNILRHETR. EER r A D PTHAERTRE o, &, - &,
Hit D Z#%#FE, \ifi |D| #0. O

51 3.83 H AR nAME ABE i, i TS i, i FIZSE L
FILREARP TN A B— P FEFR F A BIFRE B 5= 5 FRAE B B
For. RiE: A DEF N r MEFRAETE.

ik 1 HXERYE (BURMFRIE), 7 A B iy, 0 TR A RTRERRK
FTRH, MERS 4, i, FIBR A B RERBAT A, Fitkdif] 3.82 775,
EMNZR ERTRARK r FETAAEFTE.

k& 2 FALERE ai, o, o 2 A BTRENRAKTERA, AFTE
BOTRXEAT R ERPIAT r 17, BRAXNREYISESZRATESAE 8., 8., - , B,
BEIET » 3, BEIMEREL AN B, B RN FRER (BRRXNWERE), H A K
B odryia, e b TR dyyig, - de FUBE XA BT AR 17 51 A B 5 0
B B AT L r FET |D|. MEEY |D| #0. B B n—r MTEE
TR r MTRERNKEA S, RILTAE=RVFTERBENHEE. &
AT AR = RKPFF A #H, BEIREMRICA C, N C ZRXNFAEE (SRR
). BXARE (RXSFE), C BA TAIEA:

C:(D o)’
o O
HA C MHKET A Mk, 8 D HBET r, A |D| #£0. O
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Bl 3.84 UEHA: RXSFRAERERORR L AEEL

Y ARIEE, BRAHRERME A BBET 2r + 1, Wdifl 3.83 A%, A H—
Mor+1 M ETFR |D| A%FTE. ERIRFREENEFRARRMHTIIR, T
THEH RAKRATINANEFTE, Wit |D| =0, F&. O

] 3.71 #9iE% 3 WA= (ay, e, -+ ,a,) A A KFIZR, B= (8,8,
B.) A B M558 2 Us = L(ay, o, o) A A BIFIHEAERK K* BF
26, Up,Uap,Uarp MBXLEHE. HAMESH a,a, - o, BIRAKTRARR
& Llag, g, ,a,) BI—HE # r(A) = dimU,, XF B,AB, A + B 11%:XH
Al 1g. BRBAE Uarp CUa+Up. EEE AB = (AL, ABy, -+, ABy), &
B B = (byj,baj, -+ ,bnj), W AB 15[ & AB; = bijo+byjas+: - +bnja, € Ua,
M Uap CUa. XEAN AB = BA, M Usp CUaNUp. BJ5, I LRBEXRU
KT EREHAF

r(A+B)+r1r(AB) = dimUs;p +dimUasp <dim(Us + Ug) + dim(Ug NUp)
= dimUas +dimUg =r(A) +r(B). O

x il 371 B—IEREMERRARBEE, TN oASEE T ER 3 FHEE, miXH

EFXT LT AT P TR R 3 M —RE T, E B FEmUEs. WA N AR

B, B FEEF R ER YIS S, AR ARBR 772, J5 R R EEF 2t 2

AREER ML SRR, NIRRT % AdNERLE, |5 LA &

HLR—FT7vE, EENTIES X BT 2tk A8 He g% 22 (M AR 23 8], TXH RS 4 &
BERMAE.

3.2.7 AeIstnEl X H LA

IR ER R BEM A m x n BREEYIER BRI LRI T ArAER:

I, O
o o/’

Heb r AR BN r RIEFOHAKRAZE, BRAFRBMERHERO TR
BRMHERENMPBRMEE. £ § 2.25 VIFERHX—F, RICELFE S THKIRER
—EMNH, £IINTHREBREE, WATAT AR AR ERRBRES R E. &5
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BIT7 iR, S Xt ARHRARAE R UE B AT ST, SR 10— A 0 R RO IE B3 (R £ A A
SL. BATRAE T LA S AL ]

Bl 3.85 SKilE: BT r KRR UFRRA r DHRET 1 FERFZH, B4
FRALTF v DA 1 FFEREZH.

EY A CNRIERRAER, BVTEESERAERE P K Q. {8
I. O
A=P _
(o 0) @
51 (Io g) BARTTEUEN r MREET 1 HMEREZ AL 104 A+ Ayt + A,

M A=PAQ+PAQ+ -+ PA,Q, 81 PA,Q & T 1.

#A=B +By+---+ By, k<r, BN B, WHKET 1, WHKHNASE
A r(B+C)<1(B)+r(C) iIH, A MBREAET k, XF A WHET » FE, &
ArTgE. O

Bl 3.86 W A & m xn HFF, Kik:

(1) # r(A) = n, B A RIIFEKEE, WLFEKEFET n 1 nxm 3 B,
f#f BA=1I,;

(2) & r(A) = m, Bl A RATHBPE, WLFEKET m B nxm HE C,
£ AC = I,,,.

EH (1) FERTIAERE P AL Q, fd

I,
PAQ =
Q (O) |
FHik (I,,0)PAQ =1, B (I,,O0)PA = Q', Wi Q(I,,0)PA=1, %4 B =
Q(I,,0)P B,
(2) FEAE, SREHE A FHAA 1) wgit. O
Hie FIHBREREE S AW EE, B A JEkH AD=AE, Il D=E. [A
BTSSR M, B A T DA=EA, | D=E.
5l 3.87 ¥ A, B 77l 3x2,2x3 EMEHHEL
8 2 —2
-2 4 5
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AR BA.

M RI\BEEKITEATAE (AB)? = 9AB, 2%H {8 A(BA -9LL,)B = O.
AR A A f(AB) = 2, Wi r(A) > 2, r(B) > 2. XEHERE BB
AT ER S BB IME, # r(A) = r(B) = 2, Bl A RFIEEE, B RATHERE. 48
& ERHER, T ER AL E A, AiLlEE B, Nfif 78 BA =91,. O

51 3.88 W A RBKAr B mxnEiE U A=BC, ¥ B R m xr H%
BrB)=r,C R rxn¥fEH r(C)=r.

BB KfBNB 3.86, fFLEATIHAERE P FI Q, fif
. o\ (I
ier(s GJa-r(g)on
& B=pP (2) C =(I,,0)Q Biw]. O

51389 W ARnMAKEH(A) =r, KifE: A2 = A NREZHRGEKRS
FriinxrBESHNBEET r Wrxn B ET [ A=ST, TS=1,.
B oM ER, BHELEY. [ L8, FETYEE P M Q,
I, O
A=P 1
(6 o)

RN A2 = A JHEFMPI AT ERERE P M Q, 17
(I, o) _ (Ir o) 5 (1, o).
o o o O o o

I, O\ (L\ .. I, O
ror(s 9 5) oy Yo

AT ETRELSR. O

& WMREE CFELACARMER, FIARCUPR AE RS SRUE I I E faf 2. F L |,
H A?= A, fFETEERE P,

P'AP = (IT 0) = (IT) (I, 0),
O 0 o

p-u|
%
>
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Fr LA
A=P (I) (I,,0)P~.
o)

4

I
S=P( ) T = (I,,0)P!
(0]

IEI

3.2.8 k{EHIRLABHRE R H AR

TR T AR R M E AP — DN EER A, T AR E XA A
8, TAMKIKIIANTATHIR FEREMEE TR ERS, AR T ENH—BEH=R,
RIEAGH T MEREREIE. AETRANRKBERESART T2+FE, B
A E S BN G5 s B A N 42Tz, B, RATE AT AR
BERHAREAN MRS B E M BALIERE, R H 2223 5 UL H#E S
MRS SE. AT b, AT i SRR ey PR AR (1 10 LR A 2 18] (9 A6 5%
PERR . RMETTRRA A SR IR LA R et 75 R4 O SR AR B E AT LT _E O RE A 2%

1. &M ARERERNTTE
Bl 3.90 X AfI{ER, FHILME TR A 7
2y — T+ x3+ T4 =1,
Ty + 2% — T3+ 434 = 2,
Ty + Try — 4z + 11z = A

M X R AT WIS A R

2 -1 1 111 1 2 —1 412
] 1

1 2 -1 4:2 |52 -1 1 1.:.1]>
I |

1 7 —4 111 A 1 7 —4 1112

2 -1 4.1 2 1 2 -1 4.1 2

| |
0 -5 3 =7+ =3 —-+10 -5 3 -=7: =3
| |

5 =3 7 1A-=2 0 0 0 0 1'rx=5
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B, 5 A =5 HWALHLHM, SNEMH. O
Bl 3.91 TR RIS RARMR:
ATy + T+ T3+ x4 =1,
Ty + ATy + 23+ T4 = A,
Ty + T3 + Ax3 + T4 = A2,
T +.’172+.’E3+A.’134 =25,

e X TREREEATAI A CRPT RTINS A7), 18

A+3 A+3 A+3 A+31 b
I
1 X 1 I 1+ A

! k]
1 1 A 1 1 A2

|
1 1 1 A f)\3

HAFrb=14+A+X24+23 & A= -3, |l b=—20, HIEH M.
MW A#-3. & c=b/(A+3). LIREELYIFESRN

111 11c¢c 11 1 1 1 ¢
1,\115,\ oA o oi,\—c
1 1 A 112 0 0 Ax-—-1 0 A —¢
11 1 ,\!,\3 0 0 0 )\—1;/\3—0

Ia=10,c=1. AHEXKUTEAELSLHM 2 \#1, -3 8, FEHERAH
ME—fE. O

B 392 AR P mxn B Lo, 7 AKE i MraE B8 =
(by, by, -~ ,b,). RiE: HFREHHTEH Az = 0 BIBEL R TE bizy + bozo +
st bz, =0 B, T B 2 ay,an, - o, FIZRTEAH S

Lk 4 B = (‘;) HEH, FE4H Az = 0 A4 Bx = 0 [Ff#,

i r(A) = r(B), \ifi A BITREMBRRTRANRE B MATHEMRKTRE. H
ﬂt, ﬁ Eﬂiﬁ\'jﬂ a;,03, - 0y E‘Jgﬁﬂigﬁé‘ O

Bl 3.93 & Az =8 & m MRENX n MPRAMBMLET A, RiE: ©HR
MAREXGRITEL Ay =0 FE—# o WEEEX oB=0.
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W HRE Az = B HMRHEHNY r(AIB) = 1(A4), HANH ¢ (g) =

!

r(A’), SHN=TEA (z,) y=05 A'y=0 AR, MiXH4HNY A'y = 0 KIFE

—fR a WEEER Ba=0,Ho8=0 0O

$l 3.94 &
a1 a2 A1n
Q21 Q22 -+ Q2n
A= ] _ ) (m < n),
Am1 QAm2 ' Qmpmp

Enﬁ] A(B =0 E(Jgﬂﬁﬂfiyg ﬁ,‘ == (bil,b{2,"' ,bin)l (‘L - 1,2,- si8 ,n—m), ﬁtzﬁﬁ&
LM EA

D by =0(G=12-,n—m)

=1

R R .

# 4 B= (BB ,Bu-m), W AB=0, BA' = 0. BX A H1%A m,
Hit B'y = 0 MERRRN A’ MARFIAR, B A FETRE O

Bl 3.95 WHM LM TTEA:

(
a1171 + @12T2 + + - + A1aTn = by,

a2 Ty + T3 + -+ - + AopTy = ba,

(3.1)
kamlzl + AmaT2 S R AypnTn = bms
r‘111-’171 +anTy + -+ amiT, =0,
Q12T1 + Q22T2 + -+ + A2y, = 0,
B aEReembaemd (3.2)

A1nT1 + A2nT2 + - + QT = 0)

\b1221 + b2$2 + e bm.’L‘m =1
RiE: T4 (3.1) AMNAREFMERTEYL (3.2) TR
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e WE-ARUTRANRBUERE A A, FHIRERA B, W A8k
0 SR BOERERIE ) 3R 7

() ()
el g1

SBREAE o(B) =1(A) +1=r(A) + 1.

ERR (3.1) HRE, W (A, B8) = 1(A), # 1(B) =r(B') = 1(A,B8) =r(A) #
r(B). HTEA (3.2) Tt

Rz, %A (3.1) M, W r(A,B) =r(A)+1, # r(B) =r(B') =1(A,B) =
r(A) +1=r(B). FEHEH (3.2) HF. O

B 3.96 & Vo REEK K b n 4EFE &2 A K H 220, Kk DAFERERE A,
i Vo & n JLFIRENETTRA Ax = 0 IR [H].

ik W By, .6 RTFENREV, W—HE 4 B = (8,--,8,), X&—
A noxr HERE. BERFREH A B =0. KA B (IS T r, MOLEMER
Gn—r AR BN o, an,. A= (0,0, ), XEN (n—1)xn
WERE RN n—r. BARFIREMFFRE Ac = 0 MERBRE B, ,B,, HIHM
AR Vo. O

Bl 3.97 B A RBA r i1 mx n HEE, RIE: BWEEHRAn—7 B nx(n—r7)
JEFE B, ff AB = 0.

Y ERAN M Az — 0, B nr MEERE, FOIRA B By
/% B = (ﬁlﬂ. o 7gn77‘) ED%FE;R O

5 3.98 W ARBNr B mxnEE o, anr 5 By, Bur BFK
LM ATRE Az =0 MBI IR R, KIE: DAFEFE n—r IYATIEAERE P, {E

(Bi,++ s Bar) = (a1, ++ ,0n_r)P.

B WU RBFREHEHEHA Az = 0 FEZN, WMEH a), - ,a,r
5By, Bur & U WIFHE. & P RXPHIE [ #BERERE, T

(Bas+ o+ s Bar) = (@01, 4+ jOU—r)P. O
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2. BMFEEN QLR

EEPANE n DREBIFIRENE T FRE Az =0 1l Bz = 0, EREAHL
$off R B ST AR AT UL T . a0 R DA AN TR 5 R AL K B AR 2 i 3
AENIEHFREA S, AR BR TR R AR RS AR T, Tk
WA TR LML § 3.2.5 OB M. WHEFREME A, R mEeim
ff (A EE T FRAA ), TRENIMA IR, TATAT LXK

# Az = oy, Bz = By REAE n MREBGEFREEFBRA. i
W Az =0, ¥ v H Ac =0 (WERBREN 1, 9p_y. HRE Be=0F
¥if# 6 B Bz =0 KIRRRRN €1, Ens.

Zik 1l REENBAKBRN v+ tim + -+ toefery, W v+t + -+
tnrTnr—0 & Bx = 0 MR, BT UEREN &, - &, WEMRESL. TR
FME (61, &y H M+ At — 8) IR T n — s, BIBEATLAR
Moty e, MTTSRIBEASERE.

Fik 2 BEEAIALEN ¢, T

C=v+tim+ - +tnpr =0+ (—u)€1 4+ + (—Un_s)€n_s-
RN C FMTRBTFIIRTRETT th, - taeriug, -, un s FIERMETTFEAL:
tim -t +urds + o+ Un_obn s =0 —.

] R 2K ] R ) — AN SR BB
Bl 3.99 WAWNEFREHETREA (1), (1D). ENIFER D58
Y 4+tim +tame; 0+ k& + ka&o, |

gtp T = (57_37()’0)’3 m = (—655a150)l’ 2 = (—5’410!1)/; d = (_11533070),3
61 = (87 _17 150)11 62 = (107 _230) 1)’ jéjzﬁ/l\ﬁfgiéﬁmll}y\:%

ik 1 WAIEN

5 — 6t; — bty
—3 + 5ty + 4ty
tq
13

Y+ tm +tame =
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FERE (&1,&2,7 — 0 + timn + tamp) HIBKSET 2. XFBLREREMISEAT 2 #:

8 10 16 — 6t; — 5t, 1 0 t1
-1 -2 —6+45t; + 4ty o 0 1 to R
1 0 t 8 10 16 — 6t; — 5,
0 1 ¥y —1 —2 —6+ 5t +4ty
10 t
0 1 to
0 0 16— 14t; — 15ty
0 0 —6+4 6t; + 6t

TREEKT t1,t, BIHEA
14ty + 15t, = 16,
6t1 + 6ty = 6.

18t = -1, t, =2, FTULAKEA (RE—NRE) vy —n + 29, = (1,0,-1,2)".
ik 2 RASRENTRME T FILM T RA:

tim +tame + w1 +ugéy =6 — 7.
Xof LI R R SE T AT AR B, TR
6 -5 8 10116

100 01-1
| I
5 4 -1 —-21 6 01001 2
| — | 5
1 0 1 01 0 00101
I |
0 1 0 110 000 11-2

(L, b2, ur,up) REAME—RE (—1,2,1,-2). BHARKBANy-—m+20=6-& +
2, = (1,0,—1,2). O

f 3.100 BHIFREHEFTEA (1):

{nl — 625 + 323 = b,

821 — 9zy +azy = T.
X B&FEA (1) KiEEAN

(1,1,0,0)" + £;(1,0, —=1,0) + t5(2,3,0,1)’.
HERANTRAFEHZEL KM, R o, b FEFFRE AR
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¥ (1) KBRS N (1+t) + 28y, 1+ 3ty, —t, t2), RAFTTRA (1) FHREISF

4ty — 4ty =b -1,
8t1 =t (a — 11)t2 =8
BE XN RAA TS LHAR, t,t, WIH LT ZAM, Bk LA EAN R

BEEMEA T BN IZET 1. TR a=3,b=5. fBHEHRABR ¢, =t,+1.
FRUAJTRE4E (1), (I1) A LN

2l

(14 ¢y + 22,1 + 3ta, —t1,t2) = (2,1,—-1,0) + £2(3,3,—1,1),
Het, MIEE¥ O
3. R LR

f 3.101 KFHE L n ANAE (2, 0), (T2, 92), -+, (T, yn) LT —REHZE LR
%M.

B RERMFAR - NTRANAERARRNABZEZER T 4% 750,
EI] (Ii — T, Y _yl) ?ﬁﬁittm Eﬁi;ﬁ&?%ﬁj‘g

" To—T1 3z3—T1 -+ Tp— Iy Sl,
Yo—Y Ys— Y1 - Yn— U1
9
Ty To Tz -+ Tn
rlys Y2 ys -0 Ya | <20
1 1 1 - 1

B 3.102 R=E4ELFEF 4 5 (x5, 55, 2) (1 <i < 4) LA FTEERMF.

WA ENHEN oo, a3, a4, U 4 SLERARERMER: MEH o —
a3 — oy, 0 — o R 2. AR IS B FEE A

Ty —T1 T3 —T1 Ty4— T

Tl ya—y ys— Ya—u | <2,
2o=2 Zyz—ZH ZA—2
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# 38.103 EH: B FHAAE —FEHL LD 3 K (x1,11), (22,¥2), (23, ¥3)
PR FE N

22+y? oz oy

oi+yi ®om

T3+y3 T2

2A+y3 3 s

O I Ul

BB RARER WA
ur (2% + y?) + uaz + uzy + us = 0,
%%?%*%ﬂﬁ Uy, U, U3, Uy B"]ﬁ%éﬁ
(23 4+ y})ur + zruz + Yrus + ug =0,
(z3 + y%)ul + xous + Youz + ug = 0,
(23 + y3)u1 + T3ug + ysus + ug = 0.

R AR ERFREAR DT 4 DPRNE. 4 MHREARNFRE M TIEA.

CEHEZHROARERMHRARBUTHIETZ, /)
2?24+y? z oy
I% +y% Ty N
3 +ys T2 Ya

T3+ys T3 Y3

ERBICHM 3 RAMER—FHK LRRE

= = =

zy Yy 1
T2 Y2 1 7&07

z3 ysz 1
HMEATEARK. O
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5l 3.104 RFH EAE FKEL LN 4 N (21,1), (T2, 92), (T3, Y3), (T4, y4)
P F B —ANE B TR E &
i A LS LA
3+yl T o
T3+Y; T2 U
3+y; T3 13
TI+Y; Ta W
51 3.105 CEFiH EEARR KL a2 +biay +ciy® +diz+ey+ fi =
0(i =1,2) XF 4 MREMR (20, 9) (i = 1,2,3,4). RiE: X 4 DR ZIREL
YRI5 N FEAR:

=0. O

s e e

/\] (a112+b1my+cly2 +d1$+61y+f1) +/\2(a21:2 +b2$y+62y2 +d22+62y+f2) = 0

e B R 4 NS, B ax? byt eyt +drtey+ f=0R2
i 4 ANAE A R theR, A

az? + briyr + cyi +dzy + ey + f =0,
az? + brays + cys + dxa + ey + f =0,
az? + brays + cys + dzs +eys + f =0,
az? + brays + cyi +dry +eys + f =0.

M a,b,c.d,e, f AR, MEHETEA (3.3) HLMUTLRME (a1,b1,¢1,d1,e1, f1)
(ag,ba, c2,da, €a, f2). WRFFEA (3.3) REGEEMBEZT 4, WIXHEMEHAL T 2
fbf# &, BIAT B ZRML L.

P E BRI IR R e d BAAE IR (25, y5), WXL BT ATHIAR
2 zy ¥ T W
i Ty Y T n
T3 Ty Y3 T2 Yo
T3 T3ys Y3 Tz Ys
Ty TalYa y‘% Ty Ya
T5 TsYs yé‘i Ts Ys
ERANERHARE, WRBTHRPE L, = B FATHBRE R
F 4, WATHIESETF, HIFE. Bk 7124 (3.3) REEMENKRESFT 4. O

O " SRy ST G G
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§ 3.3 Emi&k

3.3.1 W & A&

—. Rum

L CRE— n HREHTH a1, 02, a0 RUER, W a1,02,-- ,aa ().
(A) &tEAER (B) %% T n (C) AT n (D) LA E#FA
2. AN MARER [Al=0, 0 ( ).

(A) A RBHPAT (51) TTR X LA

(B) A FELH AT () TRENZF

(C) A FESH - THREREKRZFTARMHEMEAS

(D) A T ERHEARETARMEEHS

3. —AMABEATRRARRELRA ().

(A) NEE— (B) INEAHE—
(C) FrEmENEME— (D) Fr& &N EOAE—
4. iﬂﬁﬂﬁ?ﬁ Qyp,02, Qg (8 > l, (23] # 0) %ﬁ*ﬁ;&, WJJ ( ) BEI (2 SR & T3 | éﬁﬁﬁ;ﬁ
(A) B aq (i > 1) #kE (B) B ai (i > 1) #ARE
(C)H N i (i>1) B (D) E— a; (i > 1) Fhg
5 WmxnfHiE AT FRBEELE N A K ( ).
(A) KF m (B) KF n C)ZETFm (D) %Fn
6. REMF AMBEM, AT TN TFAAETE W BWEK( )k
(A) < (B) = (C) > (D) <

1 2 3
7.8MA=|2 4 t|, BA=ZMETEELBA=0,U( )

3 6 9
(A) B t=6H, B FIFkL A 1 (B) %4 t =6 i, B Ikl 2
(C) Ht#6R/, BHHKLA1 (D) *5t #6 B, B HIfkA 2

8. MEA a1, @, - ,ar WBA r BRERER ().
(A) MEHAPAETTEE

(B) T B b & A BN [ B AXT R4k L A

(C) MEAPH —MHBAREHILRABLERR

(D) HEALHKEER
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9. A R=M7PE, A* RHAfEBE, A MATE B 7 NEE T, W ( )
(A)r(A) <1, 1(A") =0 (B) r(A)=1,r(A*) =0
(C) r(A) <1, r(A*) =1 (D) r(A) =2, r(A%) =1

10. ETFSFREMARAFETR, AJKRME () WE:

anzi +ai2T2+ -+ + @nTn =0,

Am1T) +am2Z2 + -+ + AGmnTn = 0.

(Aym<n (Bym=n (C)m>n (D) RBHEFEMRDT n
11. ® A & m x n fEfF, HEFREHHBRA Az =0 WEAM—, WL () BROL
(A) AT m B)m<n (C) A RFHEM (D) Az = 0 I ME—
12. ® A & m xn il HRESEHA Az =0 FIEEMR, WLFH ().

(A)m<n (B) r(A) <n

(C) A hHHFIXT BT E K ELE (D) A AT EALMEMRK

13. & a1, @2, 3 BRFREUTEA Az = 0 9~ PEMBR, U () MRETEANE
i e 7.

(A) a1 + a2 — a3, a1 + a2 + 5a3, 401 + az — 203

(B) a1 + 2a2 + a3, 201 + a2 + 203,00 + 02 + a3

(C) a1 + o, 1 + a2 + a3

(D) a1 — a2, 2 — a3, a3 — 1

14. Zt=( ) B, MEH o = (2,1,0), a2 = (3,2,5), a3 = (5,4, 1) L&HEHX.

(A) 5 (B) 10 (©) 15 (D) 20

15. % ay = (1,4,1), a2 = (2,1, -5), a3 = (6,2,—16), B = (2,t,3), Ht= ( ) i, B Al
Ha a, 0z, 03 ﬁﬁiiﬁ

(A)1 (B) 3 (©)6 (D) 9

= ST

1. BAE B =ar—az, B =az—a3,83 = az—ay, By = as —ay, WFEEA B;, B2, B3, Ba
LHMEGE? ()

2. HAR oy, 00, a3 TR, WHPEEH I ARBEHTRX. Rz, HHPEEBIREL
MK, HiZRBARBEMELR? ()

3. # au,an, a3 MR, W a) BELTH az,as ZHERR? ()
4. n HTHBESPHEE n MHELKXNITREETMAES e1 = (1,0,-++,0),e2 =
(0,1,-+-,0),- ,en = (0,0,-- , 1) ZM? ()
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5. W on 4EFAE o, a0, a0 RELK, A AHEHERE, 1 Aay, Aas, -, Ao B/

6. A& B THAEA a, az, -, am KMFR, BAGEHHPET AL T m 5
SABALNER, MM EHRBEMELR? ()

7. REE B THAEA o, az, - ,am BUEFR, H a1, a2, , o LHEHE, T B H1F
T ( )

8. WHEM ay,az, -, am HHELK, [ EH

Br=a,fe=a1+ay,  Pmn=ar1+az+ 4+ an

REKMETLR? ( )
9. WAEH on, a2, a3 RELK, FIEAH B, B2, B FTHFHEA ay, oz, az KL
B = ay + 4o + as,
B2 =21 + a2 — as,
Bz = a1 — 3as.
9] Bi, B2, Bs RELMETK? ( )

10. HEEA A: o, @z, s PEANREHTHER MBS AEA B: oiy, @iy, @,
ME—H G PEFROR, WA A MRESTET 2 ()

11. ®%HE g HAEYA a,az, -+ ,ar KEFRR, BAGER a1, 0z, -, a1 EBHERR,
FEEE o, - o FEEA a1, a0, 0021, 8 BIBEREHE? ()

12. HEEUETBRATHTRANIEE TRABONH, KTBRARBTLER? ()

13. WHEFREMSTEH Az =0, Kb A 98A r, RHENBA n, [0: REEEn—r
BREAZEKN —NEMER? ()

14, FFREMTEA Ac =B FRBUERF A & m xn B, # A MTABAKMELX,
GHBRARG—EAME ()

15. & m,m2, - 0 RIAISFREMHEA Ac = 8 FIRHE, | ki, ko, --- ke 4% &
Hhkitka++ke=1, 0 kag +kome + - + ke BRERRZAERARMR? ( )

2. MAR

L # a1 = (1,3,0,2),02 = (_110v 1,0),03 = (579:_216)a B {aﬁli!j = 1v273}7
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#HEA By, Ba, Bs BHETLK? H

B1 = anay + azae + aizas,
B2 = a2101 + azaz + azzas,

B3 = az101 + azzaz + azzos.

2. CEIMBEZENE V & m(m>1) MR a,az, -, R RIE: ATRE] m A4
NERS c1 02, om, XV FE—RE B, HELH B,a1 + 18, , am + cmB FEMARK.

3. WV REEE EESREEN, a,a2, - a0 £ 2 DAREMLE, KIE: ", e%7, ...,
e'n® B K.

4. Eﬁlﬁﬂ%iﬁ o) = (1,2,1, —2),(12 — (2,3,1,0),03 = (192a2, _3)’ :31 = (1a1117 1)752 =
(1,0311_1)’B3 = (1)3)05 _4)y :&%EEI‘E—] ‘/l — L(a11a2y03)y ‘/2 = L(ﬂl,ﬂ?yﬂ:})- * Vl + ‘/2
K VN Vo BI4ERRNEE,

5. M AR mxn M BEmxkHEERL A= (a1, - ,an), B= (81, --,8:) REMNH
B B, BEMNEA B;, SHER (AIB;) IKES A MBS, RiE: 48EME (A'B)
BT A INEkL

6. % A, B ##£ n WERE, RiF: 1(AB — I,) <r(A - I,) + 1(B — I.).
7. CHISERE Bi(i =1, k) & n MRESEE, 8 B! = B, X A= B, --- B, Xi:
t(In — A) < k(n —r(A)).
8. W nMLHE AR AA' = d®L,, ¥ o HEH, IEH:
r(al, — A) =r ((al. — A)*).
9. % n MR A, B Wi2: (A+B)>= A+ B, r(A+ B) =1(A) +1(B), i ¥:
A=A B*=B, AB=BA=0.

10. % A B—INHERE, AF 1T rMEFR M| A% TZFEH AFREELS M| Hr+1
For+2 il EFRAEETE, KiE: A BBKRET r.

11. % A B— AN RMMIERE, A rMEFR | M| FETEHEH AFREAQE (M| 1 r+2
B F F REETEF, KiE: A IKRET r.

12. REETFHILMTTRA, Kb k ASH

kxy1 + z2 + 3 = —2,
1 + kxe + 3 = —2,
Ty + T2 + kx3 = —2.
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13. BHEFREHTEA Az = g HHAEFREEFTEY Az = 0 MEMBR
HA{m, - -}, Az = B HIEMHN ~, RiE: v,y + 1, 7 + a—r BHETR.

14. BAFEFRERTTERA Ac = 8 B, KiE: BAMERDE £ MIEBETEFORS
BRI HERE A M5 k FIRIEEEBIMEREIORE A R

15. WA FE LH 3 ZARKNEL:

L] 2 aa:+by+c=(),
Ly, : br+cy+a=0,
Ly : cx+ay+b=0,

KiE: EMET—RMRAERHR a+b+c=0.

3.3.2 W &kAFZE

-, RE#H

1. &# (B).

2. iE# (C). 34 |A| =0 B, Bl A 8T n, BiTHELZMEMX, TREDLA —MTE
BREAZTRENEMEAS.
. AEHARBRAT XA T HHERAKEEN S, FERE (C).

4. i&# (C).

5. %&# (D).

6. HEEPERRAF M EERT A, i (C).

7. Bt=06H0, A FKRET 1, T2 B MKATRER 1 5K 2, A% (A) 5 (B). Ht#6
B, A MBET 2, B WBAAREA 2 (BAFERE A'z =0 HEMBRRA S - EE). HWEH
HiEHERZ (C).

8. &# (D).

9. 1 AMZHFRLEAER, A HEE—MMBRTFABETE, A" =0. X A FHT
AR THERE, HULERE (A).

10. RABLHEABRHAG RN E EEAH, EF (D).

11. BIEFREHE A BRANR S HAHEF R RARRN X RT A, ERMERLZ (D).

12. #%&# (B).

13. (C) HFRAFENME, RN RANEMBR, HIRE (A) PRBLEMTX,
I EHAEREE (A).

14. %t =15 K, WEHGERANT 3, Bk, RMiZEF (C).

15. Bffi B BERAN a1, 00,a3 MEMHASE, UHNAREL o1, a2, a3, 8 HKETHE
H o, 00, a3 M. ZHHEATH ¢ =9, Hiti%ksE (D).

w
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=, REH

. A B+ B2+ B3 + Ba =0, MEALHEME.
A—E. W 3 N4ETRE (1,0),(0,1),(1,1) MRLHTRE, BIX 3 M ELEHE%.
A—sE. @ (1,0),(0,0),(0,1).
. n dERE SR PR n MR A R B A — A, R EA1EARSN.
L BMEFSL. BE4] 3.10.

6. R, e R LR HEAR SR, WH A o ATRURA RN HitmELEERR, TR 8 th
Af X e BARMEROR, FJE.

7. AME—. % §3.1.2 £H 3 (3).

8. &teFk. K6 3.14 HHATHIN, SEH 3.17 HHIERMH, REBRELZET XM
SE S AE BT

S N

1 4 1
9. FFE |2 1 —1| KIBET 3, ¥ B, B, B &ML K.
1 0 -3

10. T r. FNXN RAME—, M au,, uy, - 0a  RELXK (3% §3.1.2 ## 3 (3). T
FIE A ) AR R ) B AR K TG R4

11. 05, %4 3.21.

12. A—3E.

13. A—&. BAHX n —r MEFBLE TR A4 REE R R

14. HfE. BERXN A BB m, TIHIETERER m x (n+ 1) R, KRR m.

15. ¥ ERNE AR

2. BAA

1. AfefE. W@ E T &, MEA oy, a0, a8 BIE/NT 3, HER B ABAKFKEBNT 3
(Z 0618 3.18 MTE).

2. Bl o, an, -, o SRVEASE, FTEAR S NTIB by ko, - km, 18 kion+kooa++ -+
kmom =0. HAmM > 1 Hk; A2 RE, WFEEB i, e, -, em, [ kici+kaca+ - +hkmem = —1.
TRMMEER 8, B+ ki(an + c18) + ka(az +c28) +--- + km(am + cmB) = 0.

3. W ki ke, - kn A n ANEE ER kie™” + k2™ 4 -+ kne® T = 0. T EXKRE 4
KH4A 2 =0, I8 alks +adka + -+ ahka =0(i = 0,1,--- ,n). LR n DPHFBMRT X
F ki ko, ok BT RA, HABITHARXT a1,a2,--+ ,a, [ Vander Monde 1755,
F ai,a2,--- ,an EAME, MEABITIAAEFTE, NTIABRAREZR b=k = =k =0,
TR eM1*,e%2%,... e"® GHETXK.

4. Vi + Vo = L(ai, 00, 03,81,82,83). RFKRE o, 00,03,8:, 82,8 B—MRKERA
B Vi + Ve M UHERBN an, 00, 03,8 (BRAME—), Vi + Ve MAERET 4 (£
Zl). XEWHAR a0z, a3 MFKA 3, 1, B2, Bz KIFHA 3, # Vi, Vo MBI 3, K
WHAHRANE vin Ve K4EECH 2. K Vin Ve MEFERTIIFREN HRANERER:
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T100 + Ta0n + T30 + T4B1 + 2502 + w63 = 0 (BHEH 3.47 KIfRE 2). EiHE A, B, Bs H
& ViNVa [ (BREAME—).

5. B r(A!B;) = r(A) WA, T B; WAL a1, 00, o KMESR, FHit (AB) (5
N A Bk, NEET A [IFk.

6. EEF AB—I,=(A-I,)B+(B-L,), # r(AB—I,) <t ((A—I.)B) +r(B—1I,) <
r(A—I,)+1(B - L.

7. H A= By Br W13 r(A) < r(B:). HA B 2FEHEM, Mb¥ 3.67 afF oI, —
B)=n—-r1(B;). &% I, —-A= (I,-B))+Bi(I,—Bz)+ -+ By B_ (I, — By),
eI, — A) < Zk: r(I, — B;) = Zk: (n—1(By)) < k(n —r(A)).

8 # a= Eflmu AA = 0,1&5% 242 ATH A = O, NIM& R BB, #H a £ 0, EE
5| (oI, — A)? = (%AA’—A)(aIn—A) = L AL, — A (el —4) = —iA(aIn—A)’(aIn—A),

T
e 3.72 BLR: -éA eSS © ((al, — A)?) =1 ((aln — A) (al, — A)) = r(al, — A).
9. t#l 3.67 ATH n =r(A+ B) +1(I, — A— B) =1r(A) +r(B) + (I, — A — B). #i&
okt R, o H A A AR R, TS

A O o A O (0] A O A
O B o —»|lo B o —-|lo B B|—
O O I,-A-B A B I,-A-B A B I,
A—A* —AB O A—A? —AB O
-BA B-B? O|—-| —-BA B-B* O
A B I, (0] o I
" ; § A—-A? —AB )
VER B A B ) S5 A e A U A B I RR, MO Bi B @ =0, N\l A% = A,

B?*=B, AB=BA=0.
10. X — AN FREE R AT — IR AT Xt 4, B EAT — U R PR 1)t 48t i 15 380 14 o A A7 2 0F 0K R
M o g3
EWAGR M £ ANELA IBEEEE—TEEM B r+2METFHE | o ass as |,
ﬁ' Qs Ait
EEBHNHRYE ax = ars. BN M| # 0, M AR X LR 5 FEAE 5 P 64T 28 4 4 5
xao kg, H:
M a Jé]
0 Qss —a’M_la ast_alM_lﬁ
0 as—PFM'a a—p M3
M «
o ass

ML IREREM 1 x 1M, BEEH a, - M 'a=ay—a’' M '8 BHEK, L& r+ 2

i‘:’ = 0, ﬁ‘ Ass — a'M‘la = 0. IEJE At —ﬁ/M_lﬂ =0. R, Qis —ﬂ’M'IQ %—‘
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FTAETE, #
M a B
0 aw—-o'M'a ay—a'M™'8|=0,
0 a.—PM'a a—BFM '3
B as — B M 'a=ax—a'M '8 =0 XMEEN r EAE o 8, A LR B, #F
£ AR ERAENZE o I, FHETAERY % TRAMBER r TAMTET. X#HIEH
T ABRRET
11. FERMFREMERTEO £ RS TF, HRF LEE.
12 ¥ k=28, FREEATH 4 k=11, FERAEMBERAN (—2,0,0) +c1(-1,1,0)" +
a(=1,0,1), Jirh 1, ca AERCEG 2 k£ 2,1 B, R (— s, — s — .
13. BE aoy+ar1(y+m)+ -+ anr(Y+Mn-r) =0, 8 (a0 + a1+ +an_r)y+arm +
it QnrNnr = 0. FIAEH A3 (a0 +a1+ - +an—r)B=0, B as+ar +-+an—r = 0.
FRam+ 4+ an—r=0, HF m1,- -, BEMER, ] a: = 0.
4. NE—fH, 2 k=1 XBE A = (a1,a2,-- ,0n) BEIIAESH. BHBEAS
A zion +z20 + -+ Tpan = B HRFABPE-ASBELERE, N B =coaz+ - + cnin,
He (0,c2,++ yen) BEMERE. T2 r(az, - ,an) =r(az, - ,an,0). BE a1 = azaz +
ot anan, W (=)o + (az + c2)oa 4+ (an + cn)an = B, Bl (=1,a2 +c2, -+ ,an +ca)
WRM, MBENE AN RBREETE. Fl an FHEERARS o MEHAS. BRI B
RAN o MEHESE, ik A B—5%=EEFMERMKEL A BfkD. Rk, HXEIR
HEPE-SEAETE, FUEES cion + 2o+ +cnan = B, a1 # 0, W oy ATUAFEIR
H o, an, B HEMEAS. Bk A REBE—FIENEKS A BEHE.
a b

a b c
15. 3 FHAMET —HNAERUERTBEAARE R Wb c|=r|[b ¢ o =2
c a c a b
a b c
3%3@%@%%{2 b :)=2, HERFERMENTHERE A= b c ol WBKET 2,
c a b

XENT |A| =0. FEF |A|=(a+b+c)(ab+bc+ca—a® - b —c2), HFHEHATF a,b,c A2
%, W ab+bc+ca—a® —b% - = ——;—((a—b)2+(b—c)2+(c—a)2) <0, T& |A =0 3H
MY a+b+c=0.
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§ 41 X XA

4.1.1 XiEBR53RiTH

1. EX

W ZEEF LMETE V B U FHIBRE, E o &6 TFHI&MH:

(1) pla+B8) =p(a)+¢B), a,BEV;

(2) p(ka) =kp(a), €V, k €F,
MFR o BRAEZR V B U LTS, & o ZHRBG, WK o NBREHEBG,
o R ER, WARZ ATHREERE. & o BRI R (Bl ——XFR), WFRZ ALkt
&) #4).

F—EEZE V _ERREBREFRA V BRI

2. LMBRGINEH

B My RV U KT, & SCENTRmERmEsRn T

(1) (p +¥)(e) = p(a) + P(v);

(2) (kp)(a) = kp(av),
M o+, ke #E V — U MLHEBS, BEC L(V,U) A&k V 3| U FIRHEBGT
HAHIES, I L(V,U) th2& F L& 2a.

V EREEEHTSRICA L(V), £ L(V) LE LEETRRERZAAMF RS,
B

(p¥)(a) = p((a)).

FEMTRE T, L(V) BN FARHL.
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4.1.2 XiEsri3 556

1. SMEBRET R RIERE
B RV - U LR, 258V MU (E0F:

V: €1,€2, " ,En; U: fla.f2a"'1.fm'

BREH
plel)) =anfi+anfo+ -+ amifn,
ple) =annfi +anfo+ -+ amefan,
p(en) = ainfL +anfo + - + amnfn,
TR 5 R
ay; Qa2 A1n
@21 Q22 a2n
Am1 Am2 - Amn
FRAZEBR S TR 25 78 2 T IR RE.

E H o RARTE V BRSNS, NIV K—HE, TIARMAHE.
2. SR EARTIERNXR

BUER LS, B8 F £ n fREZE V 3 m £REZE U HEHEREESS
B F L mxn EREESZEFE D ——XN, BRI o BOYEAREE
THRIFRRER. XA ——XRER—NMEERY. X AEZE V _ERRERR, X4
Xt LR OR IR, BIKE £ M AR # ) SR v R 9 A N R R HE B TR V5.

3. EX

W ABREEF LKA n R EFEHERF LRTEER P, £ B =
P1AP, NFR5EM A F1 B L

4. F1E

WYV R F EH n EREZE, o 2 V ERAHERR, {e1,e2,- , €0}
M A{fi,fo, fu} BV KIBWAE. CRNE—HEFFE _HERITEEREN P.
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BE ¢ EHE—HETHRTERA A £F _HETHRTERA B, | B =
PLAP, Bl & 7% [A]_b 6 — MR A AR HRAE AN R B T IR R 2 AL

413 & 5 &

1. EX

B RESF LRESNE V 3 U WRERS, ¢ MEEBTRAK U BT
6], A o KB, iIE8 Ime. BRTREEFRN @ BB X,V FE ¢ TR
SPAERERNESEREMR V TR, KA o BIZZRE, LA Kerp. ZERK
HHIRN o BT

2. EHE

W REHF LEZR V 2 U MAMBE, A £ o HESRERETHER
AHERE, W o HIFRETHRE A KR

3. #Eig

n $EFETE V _EREERTR ¢ RAUTSERRKNAERMNIE, EF V REE—
LT BT RE A T AR R

4. FH

W REEF LmEZE V B U WEMERS, U dinlme + dimKerp =
dim V.

5. #if
n HHEZE V EHEETE o RAUTUTHRNTERMHR, ERBRNIER
TR

414 F & F = Jal

1. EX
%o REEMF LREZNR V ERLEES W&V MF2E, & W &a%
(W) C W, NFE W & @ BAZETZE.
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2. B
B BEEF LRETHE V EAKETE W £ o AT TFEFE, EW W

E(J_‘gﬂg {ely" L ;er}a EH‘_}K% |4 B{]’"éﬂ% {ela"' 1€ry€ptpyy e »e'n}w )HJJE | %4 E"]
EHET o HIRFEREREG T 28T

All A12
O Ap)’
K Ay & r BYAERE.
3. it
W BHEF LIRS V EREHETER, ViV, -, Vi, £ ¢ BIAZE T
HV=VieWhe - @V, HRV, BEHR V B—4H% (e, e, ,e,}, WEV
HIXHET o MRTRIEREEA T 5 0Hxd M5 R

All
A22

§ 4.2 BB

4.2.1 53R HITH

EFZRET, B TEERZEZENEERS (35— LR
#). R, BRINIEF/A REZ R S HFAN TRETE L. RATTKA T HER
e X B —, RfxHd R 822 6 f 2 ) & k47 2 BIAT; 38—, AR 2
A AW (BE4) TEBPEM, W R EXEA T2 [T e L. E—Ff#
TEMEREE THKNE 4.1; B _MAEMNEREME TG 4.2. FEKIL
ANl PR B LR .

Bl4a1 BV MU BEEF LHAETNE, e, e, ,e, & V H—HE,
Uy, U, U A U Fon NAE, RIE: WHEAEV B U BE—RRERS o,
& ple;) = u,.
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Y FEN B a 2 V FRAE, BERTAERNERNEEHS:

a=a;e; +azez + -+ apen,

ﬁEFl ay,a2," " ,0n & (87 HE_.

HisE. 2

pla) = ajuy + asug + - -+ + aptiy,

MRV EU KBS 55F B=>be +bey+ -+ bre,, N

pla+B) = (a1 +b)us + (a2 + b2)us + - - + (a, + by)u, = p(a) + @(B).

XX F HEETR K A

p(ka) = kayuy + kagus + - -+ + kayu, = kp(a).

FEi o RLPEBRST.

ME—t. BERE V B U MR ¢ EF P(e) = ui, N

Yla) =

BEt o = o, KB T HE—

E RE-ANEENGE cRURELE V H—HEMU d o Mg, FH
AU — > Stk BR A 2 ) B R B % B F) [ B BRATTE LS 5 2 R AT XM 7 v R H

G ERRA.

Bl 4.2 WEHEEV =

P(a1€e1 + azes + -+ +aqe,)
a1yP(e1) +axp(ez) + - + antp(en)

a1 Uy + agus + -+ + apu, = @(a).

#. 0O

G, WAFEN V B U BE—RRIEBET o, 25 @ REE V., ENET @

B SEBM acV, BAV=VoV, a TE—HEN a = a; + ay,
a; € Vi,as € Vo. & p(a) = pi(ar) + pa(asz), Ul o & V 3| U KBS, TR
iE @ BREFIIEFIETE, itk o RS, FRAA LM », BE V, EHRH%E

Y(a) = P(a1) + Y(az) = p1(a1) + p2(a2) = p(a).

H o = o, ME—HBIE. O
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Bl 4.3 B B F LAMELMZE V 3 U (LEBS. KRiE: DFEU
BV ML ¢, £ ove = .

WEH WV MU PNERDHE n A m. BFIE 4.19 851, ATHHEER V 1 U
B‘J% {61,32,‘ e aen}w {.fla .f2a i ,.fm}, ﬁ %) Eﬁﬁ?ﬂ%?ﬂ‘]ﬁﬂ—?%ﬁl@?ﬁ

I. O

o o)
ﬁﬁ%?(ei):fisi=11"'vr;(p(ej):o’j:r'*'ly'“,n- ﬁ)‘(‘EPEUﬂVW
LRYERRGT, EERE ERERRA

¢(fi)=ei’i:17”' ) 75 ¢(f])=07.7:T+11 M,

MEV BEL A

pYpp(e) =py(fi) =ple), i=1,---
‘PU"P(GJ) = (p'lb(O) == ‘P(e]')’ .7 =r+1,---,n.

TR eypp=¢. O

Bl 44 BV, U RF ERARELEZN, o £ V B U LTRSS, KiE:

(1) ¢ REBSFHAZRMFERTE U B V HAMEBRS o, £ v = Idy, X
B Idy &7 V _ERESBR;

(2) ¢ RIEBH AR BEFMREE U B V MEMBE n, £ on = Idy, X
B Idy &2 U LiiEEsms.

WEH (1) & P = Idy, WIHEER v € Kerp, v = ¥(p(v)) =0, B Kerp =
0, T p REHS. RZ, % @ RHEBS, U dimImp =dimV, H o 2V | Imep
FHEHERN. R U  Imp £ U FH#ZRE, U =ImpaUy. FX Y AU
BV LG, EfF Ine ERIRHIA 1, BE Uy ERRERTLEME, U
B5HWAFE e = Idy BOL.

(2) # on = Idy, WXHEEN u € U, u = p(n(u)), M ¢ BHBRE. RZ,
5 o AWM, MATE U —HE fi, fo, -, fm ARV FHAR v, vs, -+, U,
17 p(v) = fi(i=1,2,--- ,m). EX n AU BV WEEBS, ©EE EAER
An(f)=v(i=1,2,--- ,m), WEGHRIE on = Idy KL O
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5l 4.5 BEBURF E&E=E V RV, XU &V BITFT0E, o RENHS
] U B V' RS, SRIE: BFEE VOB VORI o, BE U ERIFR S
2 .

W AW RTFEERUEV FHFZE, BV =UaW. EXV 3V
FIBSt » I F: VAR a IE— BN a=ut+w KPP uel weW,
% P(a) = p(u). PHERIE ¢ ZATTRZ &M, O

Bla.6 o RF LndfEgtEsn VvV EREHETE acV. & ¢™ (a) #0,
M ¢™(a) = 0. KiE: a, (), p*(a), -, " Ha) ZHELX.

1B WE m A ag, a1, Lam_1, TE
apx + arp(a) + -+ + am_1™ () = 0.

FARBEAREH o™, WA ap™ Ha) =0, HT ™ Ha) #0, #f ap=0. £
KA RIEAER o™ 2, WH a19™ Ha) =0, T ™ Y a) # 0, i a1 = 0. AWK
BEMTE BETB a=a, == an_1 =0, N\l a,p(a),p?(a), -, ™ ()
grxx. O

4.2.2 & 1= Bl 15

LR VR R MR BN R R R AR R A I R . (R I 2R i 2 ) AR S5 4 B
MARERA A K. KEREZIR T ARLEZ 2R ARAR. Ki1E2
£ § 3.2.3 FEH TERMERMH—Lpl FANH. ZERRRTE V 3| U KL ER
5 REMFEWERETE - HTHRIE ¢ £FRBRE (SEFEMHIIE Kerp =0), 51—
FTHTHERAE @ R (BREMHEIE Ine = U). {EUR OB L2 R
B, W R A A BIEY, o REMFN 2 HE ¢ 2 BB
HHANY o RIFHEBST, TR FRIE ¢ & BB EHBR AT PR3] o REMERM.
TP HEET

Bl 4.7 & ap,a1,-- 0, REEF L o+1 MARKHK. V 2 F EREAHE
it n METRARPEETE. LB e &V Bl n+ 1 ETRAEER U KBRS

¢(f) = (f(ao), f(ar),--- , f(an)),
RiE: o REMEFRN.
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ES AHERIE o DR, & f(z) € Kerp, M f(a;)) = 0(i =
0,1,---,n). FA f(z) BRBAEL n, HEE 1.31 774 f(z) =0, B Kerp =0,
IXUERH T R o B, R BIRMETE V U MRS T n+ 1, Hitk o 2
M. O

5 4.8 ARG E8 HEH Lagrange {2 H: % ap, a1, - ,a, BEIF F n+1
MARFEKEL, by, by, -+ by & F FEE n+ 1 AN, WLFEF ERKEAEDL n
2R f(z), E fla) =bi (i=0,1,--- ,n). WK f(z) Mi&EH K.

iER BB IS o 2 LR, FFEE SRR, SRS f(2).

#e=(0-,1,---,00(i=1,2,--- ,n+1) & F L n+14TRETEV K
*/:Ji‘{&% %#‘]i& fl(l') (7' = 011"" ~n)= {i ‘P(f1) = €i41- /::}

oy @)@ a)@ — ) (@ —a,)
fl(:r) N (ai = a()) e (a.,; = a—i—l)((li — ai+1) ol ((L,’ — an)

W fila:) =1, fila;) =0(j #i). %

2

f(‘T) = bOfO(T) + blfl(x) SRR o bnfn(:l:)s

BN REL D V B R o ZRARY (ATELERR), @
WA 3 R —RAEREEMIEN o MRS RIEW o 2B EE ¢
REBS (FERTI ). ZRAEE L, BER V 4%, £XAET ¢ 1
FTORHFRC A A, BUEIEY] A RADERERE. T2 S LA A eT.

149 B RF LEn(n>1) LMz 0EV EMENELHR EFEF 2
ﬁ ay,Qz,°"" ,0n, {i

P a4 a1 +a,d =0,
Hop 1 #REEERIFH a, #0, RIE: @ 2V EHEIFRM.
e HERMFAIR
P a4 Guorp = —and,
&l 1
(- @+ tanaD)) =1,
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Hp

" 1 PR
¢l =——(¢" o Fanad). O

B 4.10 & o & n GLHETNE V _ERALETHR, UEH: o R T E
FRE o BV RN,

Y oo RN MER o B V HEERNE RZ, # e,e,- -, e,
R fr S, o =V IPEE, #F8 ple))=fi(i=1,2,--- ,n), WIER acV,
a=Mfi+Xfot 4+ Mfn B eAier +Aes+ -+ Anen) = a, Bl @ RIHEIREGT
M2 B FE. BATHEA LUXFES, AT e, e, - e, BIEE fu, fo, -, fo BT
BN P, W @ fE3 e, ey, -+ e, PRIRREMHZE P, X THHE, A
M o AR O

Bl 411 W U, Uy S n S5V V (072500, B w4800, KiE: 7
TV RS o, fF Uy = o(U)).

B WU M—HE e, - en HT KAV H—HE e, - emn, €mi1, -,
en; MU, BI—8HEE £, Fo, HFT KAV B—HE £, s Fnrrs oo Jne &
X o AV ERLMEER, CEXEEVERRN: ole)=Ffi(i=1,2,---,n), Wk LH
ATAL o RAELE AR, B HE LEHRIE o(U,) = U, ROL. O

i 4.12 W @ & F L n 422420 V MEHR, &6 V PME—E o, &
FELEREE m (m WHEM a HX), f o™ (a) =0. KiF: Idy — ¢ £ V HEHRW.

iEk 1 ERIEMEHER ¢ RREN. K e,e, - e, REMTMH V H—
I A e, #H mi, 1 @™ (ei) =0, 2 m Nt m; FHRKE. XtV fE—F
Bov,v=a0e +ae + - +ae, B

" (v) = ar1¢™(e1) + azp™ (€2) + -+ + anp™ () = 0.

Eit o™ = 0.
EERTHEA:

HUBRPA Id — @ R R,

EE 2 HEIEW Id — ¢ ZEBH . £ o € Ker(Id — ), B} (Id -
e)a) =0, Il pla) = a. & m HIEBE, F18 o"(a) =0, ] 0 = p™(a) =
" Ha) = = p(a) = a, B Ker(Id — @) =0, &) Id — ¢ RHBET
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iEk 3 B MERMTH, B V IMEE—4HETHNRRER A REEHE
B, Bl A™ = 0. HHE 2 FiE8H8 2 75 I, — A RAUHERK, Bt Id — ¢ £8
H#. O

5l 413 BV =M, (F) & F L& n MEFEHARNLEMNETE, A, B 2B n
MrifE, EX V ERIZER: o(X) = AXB. RiF: ¢ £ V L& ERE, o R
SHETHRMNTELMHR A B #5205

iEk 1 BHRIE ¢ LT #F A, B Zu[HHEME, I (X)=A'XB™!
& o PSR .

RZ, H A ARATERERE, ATTELES o ARBBY, BFE X # 0,
ff p(X)=AXB =0, I\l o DREAHIRSG. FLE &/ A NKET r <n, W7
ETISERE P A1 Q, i PAQ = (g g). 4C= (g I?,)’ il PAQC = O,
i P AR, # AQC = 0, 54 X = QC v, [, ¥ B fI#%/NT n, th
Al DAUERR o AR AT AR k.

gk 2 RUELEM. & A RAEER, NAHERN n HERE X, o(X) =
AXB BRATHHERE. Fik o Arfem b1, 3, & B BAHER, ¢ #
AR L. O

T T RRAELEHE R )2 WO LEHEBR R, BT30S BRI ML — S, 3
U RS 8, LU AT SRS 3, TR A e OO A AR
e A 5, 3 LR AR o ) B .10 44 102 R
[ DA RRSL A1 L. 0 tn, FEAE B JC IR 4E 2t 25 18] E RSt AR g B A #, R ek
e SO BE A R SRS, TR R0 WAL 5 ) 925 AR, 1L
B ¢ A TR

Bl 414 &V RERFZ WAL EHRELLETE, XV EHZ#H#R D, S
mF:

D(f(@)) = = f(x), S(f(@)) =] F(t)at.

iE8: D, S AV ER&MT#E DS =1y,{H SD # Iy.

WEE ERIGUERNES5W. B DS = Iy A, S REEMMS, D ik
. NESEH S AR, D ARFBRE, NTeI#ARERY. O

T A R AT PR AE 2 2 1] 1 2 PR AR R SR R AR .
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il 415 WV & K ERITTRYELETE, o, & V R,

(1) UEBH: o Fl o ZBRATIHE A FIREFMR o Tl o HR AT HA

(2) #F o = Iy, MFR 2 & p FILIW R, o & ¢ PATRE. IEH: ¢ 20
WM TEXMNE o FHMNE MO (G

EH (1) F @ Mo BEFERS, W (Yo ) (ey) = (p¥) ¥ e !) = Iv,
(' M) (Wp) = (Vo) 'p!) = Iv, BHik oy il pp ARTEEHR. RZ,
ooy Ml o HRATHA S, WAFE V LM & n, 1§ opé = Epyp = Iy,
Yn =npp = Iy. H o€ = Iy 11 o ZiFEBS, H nye = Iy 1115 ¢ £ HBR
B, I o AT, [RBEEATE o t2 n] sk,

(2) # ¢ RFHES, AT ¢ B— AN ,

=9Iy =ypp ' =Iyp ' =¢ ",
B o HOIE—/C S A A e o). H A el ME— AT 40, o A5 HLANA —
WA, k2, & ¢ HHNA —ANESEER , W pe =1y, BH
Y+ —Iv)p=vp+tppp—p=Iyv +tp—p=1Iy,
Bl o+ pp — Iy i o M AT o + @ — Iy = o, Bl pop = Iy, B o
R o FAHEE, I @ &, RS TAYERKLER. O

i R 4.15 MIZRRER 4.14, BLEEAIN D Z AR AT A4, 2 F N
R T S 24, AL B4

5l 4.16 AMIELRELETR V LRV ERLEEEE o, ¢, £158 oy —
Yo =1Iy.

WV RERBEZ A B REELE TR, LR o, ¢ & A Xt
EEH f(z) €V, o(f(z)) = f'(z), (f(z)) = zf(z). BHRIE @ —hp = Iy K
A, O

A OFELLE HLE ERMRMEHEESR o, ¢ AT RAFETARYELMETE Vv
b EFE RV B—HEHFE o, MERFHEHEN A B, i AB—- BA=1 &
oL, B PIA [ E EGE, I

0=tr(AB — BA) =tr(I) =dimV,
FHFE. Bk 3 A — AT SR T TG PR AE Lt 2 (6] R0 PR 4 4k 14 2 [A) 2 [H]

MERZER, BARBAEAIT HIRAR XA 18, B U558 £ % 2 R 4
PLER.
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4.2.3 XYEBR SIS FEPE

LMEBRST SRR REZ —ERZL. SNPGRS, EERE—

(1) id n 4EmEZE V B m 4EmE23E U LS 24N L(V,U). $BR
SEV MU WM—HE, 5 e L(V,U), A & o (EAERETHRRIER, Il o - A E
XT L(V,U) B mxn EHEEEH—— XM, XN ROER—NRERK. & m=n,
TMFEXA XL T, LR (PSR S) xR T el rE. 8550, X vV =U, Ei&
XFREESE T —MRERIA, BIRR T RFINVE SHORI, G IRFFTEE.

(2) PN ) S IA) 2 [R) e A S iz B e 2 T AR S A REiE . X AfE T E
I 4.17 A VLR

(3) HEMEMGT o EREETHRREMREN A, W r(p) = dimIme = r(A),
N Ker ¢ FIFFIREMTEH Az = 0 MRS E R, X5 HF 4.17 SR ENE.

i 417 B e £ F L n ELHETNH V B F L m L0 U MEHE
MG, A F MF™ 50RF En 4 m 4S5 EEDTR. Y& v,v,--,0,
Kowp,ug, - uy, ARV MU B, o EAEETHERREMFAN A idn V-
F* AV R 2 EEE v, v, -+ v, FRIBIRAEMLERM, ny: U - F™
RN U ) B EIE AR u,u, -, wy, PSR R ALMEEM, A F* > F
AL FE F LB, B A(a) = Aa. KiE: n.p = Ay, BIFH|EZH#H, H+
Hn :Kerp = Ker A, 9y : Imp — Im A &2 MERI.

V-2

o

]Fﬂ —A> ]Fm

EH ESEEM (1] FEE 431 MER 441 FHEEH. O

LR VE RS RN M B B3R O) R ST T B S A LR S M B RKINTR, 57
X EEHFRE, FATTAT LAAE LA 1o A Ak e AR B 1) IR 8, F P A B 75 32 m AR 2k
Sk S th T DA A5 i) R A BT UART i) RO 5 8, SR R JLAT R 5 DA k. S8
L, RETEM U 7% Z B HAFERILAS B R, RAEN T &K, G
FIARE T 4 E a3, ARV ERETTEm . KRG EREANELF,
ENEHEATERRE, AREHFHHEMD. FHIEAEME X LR, ¥ 7 RECE
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5 LTS R e, IR IAGRHIE AR TR LA i 25 A g 1) R, R
17 RSB %L,

BlanfE § 3.2.3 H, JE Il 5 A L 2 1) A B A4 ) 51 1) R 2 1) 22 18] f) 2 4 (R 4,
WATE R JLAT i AR KL, R 77 B AR U FE B 4.12 MUUERL 3 b, RATE
REEM TR TR, BT AR, ERHETH, &)
KBl gy A T B RR B A T P b Ak, XSO T AR S LT 2 R %
B E BN, FhRs 7R B P RS LR E R E

Bl 4.18 & @ REMZT0E V Bl U MBS, {e1,e2,-- e} F {f1, fo, -,
fa} BV KA, {e, e, en} Bl {f1, f2,-- -, fu} KILEIEFE R P. {g1,9,
s gm} M {hi,ha,---  h,,} & U PR, {g1,92, - .gm} B {h1,h2, - hp}
TR RE RN Q. Xk ¢ 1E% {e, €0, ,e,} FIEE {g1,g0, - ,gm} FHIRRIE
MR A, T2 {fi, foro S} FIEE (B by, by} FHEIRFERA B, RiE:
B=Q'AP.

B Wov eV, B {e, e, ,e,} THIBREEA (21,22, - ,z,), WE
X {f1, fo, - fu} THRIARHEEA P Y (21,22, ,2,) . @(v) £ {91,902, -,
gm} FHIWRFEN Az, 20, ,2,), MIEZEE {hy, by, -+  hy} FHIBIRAE
N BP Yz1,20, -+ ,x,). HTM {g1,92,- - ,gm} Fl {h1,ho,--- , hy, } B SEHERE
N Q, ] Alzy,z3,++ ,2,) = QBP Nzy,xp, -+ ,z,) . BA (21,22, ,2,) #AE
BEM, M A=QBP L Bl B=Q'AP. O

Bl 4.19 & o REWZTME V B U ML, MLFE V U KR4,

(MBS o TEPRALIE FIOFORIEREN (; g).

WEY] R AR HRARHE R RO TE, AT FRE S P M Q,

4y (IO
aar- (% %)

HULEIRLS R, O

MBI 4.17 MERTTLURE 5T AR 4R AKX, THERGHZX—
~3NH 5 — o B .

Bl 4.20 # p:V = U NEMEBS, KiF: dimKer ¢ + dimImgp = dim V.
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EH] % dimV = n, dimKerp = k, TR ZEEH dimIlme = n — k BIA],
B Kerp HI—HI e, ep, HHHIT KAV W—HE e, ,er, €541, , €0
R a € V, # a = cie; + - + cxex + k181 + - + cpen, M p(a) =
ckr1p(€rt1) + -+ cnplen), Bl Imp FAE—MEHERZ @(ersr), -, p(en) KL
HAE. TiE @ersr), -, ple,) TR B’ Mprp(ersr) + - + Auplen) =
0, M p(Xgri€ks1 + <+ + ,\,,,en) = 0, B Apri€ryr + - + A\e, € Kergp, # A
W Aer1€ri1 +- -+ Anen = Aer + -+ Meey, FHH €1, e, erp1,-+ - e, RMEE
KAJFI Ay = =M =dg1 == A = 0. Bk o(exss),- (en)relmcpﬂ’]
—HE, il dimImp =n — k, EWRHIE. O

Bl 4.21 & o & n FLEMTR V B m 4ES0 U MLERE. {e, e, e}
B Afi, farre s Fm} ARV MU B3, o EXWHRETHIRRERRN A KIE:
o RFHERE R TEERZMR r(A) =m, ¢ REMGHEEEMGR r(A) =n.

B FEEF dimIime =1(A), HH o BREBRFHREZMGELE Inp =U, X
HEMTF dimIme = dimU = m, HBE DR HROL.

F#E ¥ dimKerp =n—r(A), HH o ZREMFHFTEELMH L Kerp =0, iXth
ZMTF dimKer g = 0, #8 —ANg5ieRAL. O

7l 4.4 09k 2 (K& F &) ASEER, HAELER. BE V MU M4
B W o EIXPIUIE NI RRHERER m x n HiFE A,

(1) & @ ZRpg, Wl BB A ZFIEHERE. Fhfl 3.86 (1) AT, 17
fE nxm % B, ff BA=1I, %% B W& XNEMHETR U BLM20 vV i
LB o, BiES Yo = Idy.

(2) # @ RS, WH BB A BITWMARERE. BBl 3.86 (2) Al %1, 17
fEnxm ¥ C, [ AC = I,,,. H3EM C % XNLHEE U FILEZE V
LM n, BES on=Idy. O

Bl 422 ®p:V 5> U ARMEBGH o BN r, iE#H: FE»r MR 1H
BB o Vo UG=1,---,7), B o=@1 4+ + @,

W W {er, e en} B A{fi o, fm} AHEV MU BE, o £XH
HETHRREMN A, U] r(A) =1(p) = r. 16l 3.85 ATk, FFE r MERN 1K
HEE A G=1,,r), 8 A=A+ -+ A, HEEBFMEREZREK——
XK R, ML o,V s UG=1,---,r), 8 o= @1+ + ¢,
Hr(pi)=1(A;)=1. 0O
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B 4.23 ¥ @ RAMETE V BRI, EHEE V REM 4T RROR
FEREHAHIE, SRIE: @ RATRAR (RFRBERAR), RIFERE k, f p(a) = ka X
—V a € V #RAIL.

JES fEV kPR, R o AERERE FHRREMRE A e &N
H, SEE—ANFE TSR P, A=P 'AP, il PA= AP. FNItEMR A F{TE
—NA[ R RETRVE T RS, T A = kI, HILEIA o AR H. O

T T =R, FATTHe St ST 110 o) A O R R o) REOR AL R, Sz, AT ]
VR R 1) B O R PR (R MEAR ) il ECRALEE. A REORF LB n BHAERE,
L F £ F b n EFmE2E, WRATATLLE L F* LR o(a) = Aa, B ¢
R PERE S SRS, BHRIE ¢ 2 Fr W&, JFH ¢ £ F Btri
ETFHNRREMEZ A i, 5 A2 F L omxn 5, RAEATEXF 3 F
L MELE: (o) = Aa, BHIIE ¢ 76 F* 1 F™ PrAERE T R A.
R, AR BRITHAX AL MRS S A FIREACHE ) 8 A BT LA ) #8318 5
KR, EJEHZ PR B SR 5 EE R ] R X M7 e A vk
G (AR HR) MRS, AR 15 LA 5 MR v sl JRAT TR A 0 R LA B &
(S EI) 0N TP SR i el

5 4.24 ¥ A,B HREIR F LW m o> n FERE, RIE: 54 Az =0, Bz =0
[Ffigt i) 78 Bk RAFAE ] HERE P, ff B = PA.

B N PR RS, SR ARG, B B T i RUE W b
Ré7r & BFRMFIRTEY Az =0, Bz =0, (2) x = 0 #FME, WA

ERFE L B=PA MR A B "] LU TR HAN AL, AR UE M L
2, X A B B SERRISEAT AR BA R SR Y. )

(23] B

O B
A= ) s B=

Oy, B
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AN A, B BT AGixt A, B ##AT TR, TR o, o 2 A BT
MBI KICRA, B, .6, & B PATREMMKERA BT« (g) =r, i

Hif 3.19 FIAL o, o A By, By RIVEM on a0, 0, Br, Bay 4 B
MBEHAR KT R, & Bi= Y cija; (i=1,---,7), WESHRIE r BMHE C = (cij)
j=1

A BB — i = Y dyjoy (i =7+ 1,0+ ym), D = (dyy) & (m— ) x v KB,

c O

m-—r

MK P = ( ) = m MrAERME, FHLE B = PA.

LT & R EEARILFRESE R 8V & F L n ELHZM, U
B F L m L0, o, : V - U 2R PNEREBE. KiE: % Kerg = Kerp,
WAFAE U ERIE R o, 13 ¢ = oe.

# r(p) = r, M| dimKeryp = dimKery = n—r. H Kerp = Keryp H]
—HIiE e 1, e, FHBHYT KAV B—HE e),--- 6,601, ,€,. BRI
Bl 4.20 FIIEBATAT SN, @(eyr),- -, p(e,) /& Imp B—HI3E, WGy KA U B—
M p(er),- pler), frors= o fm- FIEATRIL P(e1), -+ ,9(e,) & Imeyp K—4H
e MR EY KA U —HHE ¥(er), - ,(er) Gret, - Gm- EX U LRI
T o WF:

o(ple;) =lei), i=1,---,r; o(f})=g;, j=r+1---,m.
BN o 8 U M—HEBRGN A U D —HE Mo £ U WBRBE. X o(ee;)) =
0=1(e;),j=r+1,---,n M op=1 WL O

1] 3.66 89k 2 WA LATRIE SR B o: Vi —» Vo, ¢ : Vo = Vs,
0: Vs — V, LG UEH: r(0yp) > 1(0v) + r(1hpe) — r(1).

T R e SO PR A B et B K 0 [ E R HITE Imye b
ARG 6, : Imyy — Vi, EMBRZTEEZ Im O, ZZ[AZ Ker 8 N Impy;
# 6 HE R HIFE Imyp AT GRS 6, : Imep — Vi, EREZEZ Im 6,
A2 Ker 0 N Imap, #H MBS FI4E 50 A Xl 15

dim(Im ) = dim(Ker 8 N Im ) + dim(Im 8y ep), (4.1)
dim(Im ) = dim(Ker 8 N Im 1)) + dim(Im 61)). (4.2)

HEEEF Imypy C Imap, # dim(Ker 8 N Imapyp) < dim(Ker @ N Imap), MTTH (4.1)
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XM (4.2) A8
r(ep) — () < r(yp) —1(09),
M RARIE. O

Bl 4.25 FHHEF L# n BGFE Af B #HEL KIE: 107 LLE B AN
28 i) L[] — AN ek AR A AN R 2 T R R

W A2V B F LB n 5 mE R, BERE A X5 & #)FiEE L
PERMETIICH . BV FIFRHERE e; = (1,0,---,0), e = (0,1,--- ,0),--- ,e, =
(0,0,---,1). B8R o EXHETHRREMAERZE A. C50 A F B AL, BIfFLER]
WM P, B=P1AP. 4 f, = Pe;(i=1,2,---,n), Bl fi,fa, -, fun B P
i n S, B P ADE, 8 fy, fo,- oo fo RYETER, TR V I— 412 R
BIMIE {e1,e2,--- e} B {f1, o+, fn} WIS PEHRE P, FILEHETH ¢
X {f1, for-- , fu} FTHIETREMAN P'AP = B. O

T T U5 B S 24 ) B o 5 R A 45 ) R R O W AR — S R 2R A
Bl 4.26 BV £ n MELBOEBFARMLRAETNE, ¢ £ V EREHR:

p(A) = A" BiE o & V EREHZHR HIUERFE V H—HE EXHAET o
FORF R A AR B R A 1 a1 R 1A —1 N

S BHRIE o BT % V) £2H n XML S 7200, Vo £

HH SN FRHE B 4 R 12 (8], W e ] 3.48 Al 13
V=V,3V.

BV, —43R V, —AH RSB VO — 2, DIJJZlEiZéH%F %) B‘Ji@ﬁ?ﬁﬁ’%‘%ﬁ
AR H EMACESRAN 18N —1. A dimV, = 5n(n+ 1), dimV, = §n(n—l),
1M %n(n+1), 1 MR %n(n— 1). O

B 4.27 BV RER K b oo BRMSE, o £V FAEERH o2 =0,
P2 =0, 00 +pp=1I,TRV FIEZRR KiF:

(1) V = Ker ¢ @& Ker ¥;

(2) & V 48], WIAFLE V B2 ey, eq, f# o, fEIXHEE T MF RS

wlA
A:C %’B:C)v;
10 0 0
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(3) V LRBEAEZREAE V & 2k %26, WFEE V B—HE, £ o, 9 X
AHE T RN T 51 B R

A O - O B O --- O
O A - O OB ... 0
OO0 -+ A O 0 .- B

LRy fERETR S HE kA~ AR kA B.

¥ (1) ER aeV, WH I = o + Yo BE a = pY(a) + Yp(a). EE
3| pp(a) € Ker g, Pp(a) € Kertp, FI V = Kerp + Keryp. N3 B € Kerpn
Ker, M| B = o(B)+1p(B) = 0, Bl KerpnKeryp =0. T2 V = Ker pBKer .

(2) BL 0 # e, € Kerp, 3 = p(e1), U p(ez) = p?(e;) =0, Bl e; € Kerp. X
e, =0, e € KeronKery =0, FMRETE, T2 e #0. Fit e, e; ARV
BI—H 3, AERIEEXHET, o, v BRREMERFSEK.

(3) ¥ dimKer+ = k, 3 H Kervp f1—HE e;,ez,--- ,ex. & ext1 = p(e1),
eri2 = p(er), - e = p(ex), Ml @* = 0 Al exi1, €x42, - €2 AR T Kerp.
BAVEIEHREA exyr, eppo, -+, e BEMETRM. WA

Ci€k+1 + C2€ky2 + -+ cpeg = 0,
BILEH «, AT 1R
c1P(ery1) + coP(exs2) + - + crtp(ear) = 0.

HEEE e = pY(er) +Yp(er) = PY(ers1), FE e = P(exsa), - ex = YP(ea). B
I Al = W

c1e; +coey + - +crep = 0.
Mey,ep e EMELR, Mey=co=-=c =0, BIAEAH ery1, €142, - , €2
KTk, Hal, BA1E dimKerp > k = dimKery. BT o, KA 2%
I, #FE AT E dimKervy > dimKer g, M dimKerp = dimKervy = k, 3
B eri1,eri0, -+ e & Kerp BI—4HZEE. FHAV = Kerp ® Kerdp, il €1, , e,
eri1, e ARV —HEE BKEEREEHS T

€1,€k+1,€2,€k42, " , €, Eo.
AR, EXHAET @, ¢ MFREFEIARTK. O
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4.2.4 1% = j8lF04E = J8l

BEZREELEBRG MR EZ 7. SRR RE, &0 ER TN, &
WFEFER T ). &2 (8 A 2 (B R e e M MU P R W F RO 7 ik, S e SR
FE CURZRYEBR B B4R 2 (B A% 25 8], BRAVIAE T T A4 1~ b e AR A 4.

Bl 4.28 B  REVLETEE V ERSERHE, CE V 1—HE T RN

A
1 0 2 1
-1 2 1 3
A=
1 2 5 §
2 -2 1 -2

R o BREE S, AEfmni g rtd ks

BV HEA {er, e e, eq}, MBZ M AR B LA H A 5] R EAE
. AXERST A FIBRET 2, H A WS —. B 5 RELMTXR, 8 o M2 EHE
HAsbR I B A

Bl o BZEBAIFEN e, — es + e3 + 2e4, 2e; + 2e3 — 2ey.
TR B IR B AFIREN T RA Az = 0 R4k, HER M ZFRA0
Hufg &, BB

—4 =1
-3 —2
2 0
0 1

Frbh Ker p 13N —4e, — 3e; + 2e3, —e; — 2e5 + e4. O

il 4.29 WV 2 F LHRELETE, 01,00, 0k & V EEAHIFKLZ
PR, KiE: 7 a eV, ff ¢ (a), pa(a), -, or(a) FIFAHIFE.

N 4 Vi = (v eV pi(v) = 03 (0)}, W Vi = Ker(ops — py), 8 Vig £ V
FAME. X, M p; AR, 8 V;; &V WEFZEE. XM V,; REEREZA, FHit
BBl 3.54 Al51, MAFERE o, EABTHE V; B3 N o BRWBLEER. O
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fil 4.30 &V R F EHEHETN, @1, 02, ,0x & V ERIETLHER
#e, KiE: FHE a eV, 1E pi(a) #0.

iE% A @ #0, Kerg; &V FEFZEM. B 3.54 7l5, ARAETFE
(6] Ker p; HNEEE D V, AHMFE acV, 5 a FETEE 1 Kerp;. O

) 431 e £~ F L nELMHx0EV EREERHR U £ V BTFENH.
# Imp CU, XIHEEM a e U, p(a) = a. Kif:

VD)FEVHRFZERW, EV=UaW H o(W)=0;

(2) FFE V EREHRR o, € (U) =0 H r(@) +1(p) =n.

iEH AW =Kerp. HacUnNW,lla=p(a)=0. ZRHUNW =0.
HEH, Imp =U, MBHERAXATE dmW +dimU =dimV, NI V=Ua W.

EXYWMTF: HFaeV,a=ut+w, HPuelU, weW. 2 ¢¥la) =w,
M p(U) =0 H Imyp = W. FH r(p) +r(¢) = dimU + dimW =n. O

fl 4.32 & A & n Y AHFE, KiE: r(A") =r(A"H) =r(A"F2) = ...,

ik 1 (R#EF &) HBRHAZERTE

n=r(I,) >r(A) > r(A%)>...> r(A") > r(A"“) > 0.
£ [0n] ZEA n+2 MNEH HEEETH FEENEHE m e [0,n], fF
5 r(A™) = r(A™Y). IMERER k > m, HEFEFKH Frobenius A% 1[5
r(AM) =r(AF AT A) > (AR A™) +1(ATA) — 1(A™) = r(AF),

W r(AR) < r(AK), # r(AFH) = r(AK) SHEREM k> m HROL, SR AHE.

ik 2 (U &) ¥ A BRGZE n 45 RSN EREHTE dZR o, E
B R 78 a)

V2O2Img 2Imp? D - DIme™ D Im ™.
HTFERn+2 NFERBI4EEEE 0 M n 2H, BHERET M FEXE
Nm e [0,n], 8 Ime™ = Ime™. MEIEHNEREM £ > m, Im* = Im F+1,
— 5, Ime*! C Imp* ZERK. B—4H, {TH a € Im*, MFE eV, &
Ha=¢"B) BT ¢"(B) € Imp™ = Ime™*!, MAFE v € V, 1§ ¢™(B) =
@™ (), MIfi
a=@"(B) =" (™ (B)) = LT (P (1) = " (7) € Im et

] Im F = Im *+! SHERK k > m BROL, BAERJSEIEL®R. O
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il 4.33 B @ & n GERETN V EMRHEES, KiE: BFEEEEH m, £
Imp™ =Ime™*!, Kerp™ =Kerp™, V =Ime™ @ Kerp™.
BB ARYEBI 4.32 HIIERH, FAEDTET n WIERBE m, E5
Ime™ =Imem™t! =Ime™2=....
HEEEHER K EREL 4, Kerp' C Kerg' ™, BHEHAXTH, XEEK i > m,
dim Ker @' = dim V — dimIm ¢* = n — dim Im o™ & —/ MK T ¢ B3, Bk
Ker ™ = Ker ™™ = Ker ™2 = ...
#aclme™nKere™ M a=¢™(B), " (a) =0. T& 0=¢"(a) = ¢*(B),
Bl B € Kerp?™ = Kerp™, T# a = ¢™(B) =0. XiEH T Ime™ NKerp™ = 0.
NV HE—AE o, A ¢™(a) € Ime™ = Ime?™, AT ¢™(a) = ¢*™(8),
B e V. TAAHEX
a=¢@™(B)+ (x—¢™(B)).

i ™ (a—¢™(B)) =0, B} (a—¢™(B)) € Ker ™, IXBLIEH T V = Im ¢p™+Ker p™.
F5)ld
V=Imp™ @& Kere™. O

i WAIANER V = Im ™ +Ker o™, HEEH 2 dim Im ™ +dim Ker o™ = n
HERF V =Ime™ @ Kerp™.

5 4.34 W p & n FLEMTN V _EREHTRR. F o(p) = 1(p?), KikE:
V =Imep & Ker .

EH B or(p) = 1(@?) AT Ime = Ime?, HHE 4.32 BIEHTTE Ine =
Imp? =Ime® =, FHELAER 4.33 MIERAFTR m =1, RETRV =Ine o
Kerp. O '

5 4.35 B U, W £ n ELMZH V B FLEE dmU 4+ dimW = dim V.
Rik: FFEV EREHETR @, f Kerp =U, Imp=W.

EH U MK—HE e, e, IFBETKAV BI—HE €1, -+ ,em, €mi1,
oo en, BELW BI—HE fropr, - Fo. B 0 AV EREHD R, EER ERE
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ﬁﬁy\jt ‘P(ei) == 0(2 =1,--- am)~ ‘P(ej) = .fj (] =m+1,--- ,TI,). Efé‘éﬂ fm+1,'~~ ,f"
£ W H—HE SRR RNEIETS Kerp=U, Imp=W. O

LS AR A ARBELRERFEZEANZE B XANEELANX, EEHF
T HEEMNA. e g%

il 4.36 WV = M, (F) 2 F L2 n MEFMEHRIZEETE, & A= (ay) €
V, & o &Kk, B
P(A) =ay +an+: -+ an,,
KilE: @ & V B 42306 F _ERLRPEMU, FISR Ker @ BY—415E R HL 4050

B BHKIAE o ARG HEM ER. EER V2 n? 420, ik
PERL B 4E R A AT R, dimKerp = n? — 1. 12 E;; A n B 2EaHERE, BIZE (4,7)
TLEN L, HRITGERN O WHERE. B5EIUE T n? — 1 NMEMELMETTX, Fikd
B Ker o f—41%:

Eij(i ?é j)? E,  — Ey, Ey — E33,--- -En.—-l,n—l —E,, O

5 4.37 W o RELMTNE V BLMHTR U MLEMmE, & V IHEBKT U
FI4ERL, SRAE: Ker o # 0.

B ARG 4R A S, A
dim V' = dim Im ¢ + dim Ker ¢.
{H dimIm e < dimU < dim V, Ft dim Ker ¢ # 0, B Ker # 0. O

B 4.38 V,U Ml W EE. € @ £ ER, KiE: WFEV BTF2E W,
EV=WaKeryp, Ho# W LHREZ W 3| U _ LHLHEFRK.

BB B Kergp MI—4HKE e, - ,ep, HEHIT KAV H—HKE e, , e,
€1, s n. W =L(€egsr, - .€,), MERRV =W @ Kerp. B 4.20 RIEBH
ATEN, p(ersr), - plen) & Imp =U BI—HE, ¥ o &£ W LHR&HH W #—
HE epyr, - e, BN U B—4HEE, Wi N2 FE.

BATH AT L 4ERA ARIE 2 =458, BN o &M ER, M o fE W £
PRI ER. 7 — 77T, HAEBARFTA, dimW = dim V — dimKer ¢ = dim U.
Xt o £ W L HIPR &I LM I 4E R A T 50, B0 R R, TR o £ W L
PR R LR, O
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B 4.39 B o RLMETEM V E V' LB, U £ V' TR AU C Imep,

KiE: o Y (U)={veV|pk) eU} £V HTFZN, A
dim U + dim Ker ¢ = dim o1 (U).

Y BHBIE o Y(U) & V BFZNE. ¥ o BREITE o (U) L, ELR U L
R IERSS. A 0 € U, # Kerp C Y (U). X ¢ 7E o 1(U) LIPRHI L%
BRET FI4ER A KBI13 458, O

B 4.40 W U RAMYELME0 V K206, ¢ & V ERZRIER, KiE:

dimU — dim Ker ¢p < dim e(U) < dim U,
dim @} (U) < dimU + dim Ker ¢.
W (1) TR Y o RETE U LI, Ker(p|y) = U NKer . B B2 MM
fHAK, 17
dim U — dim Ker(¢|y) = dime(U),
HIEe)
dim U — dim Ker ¢ < dim ¢ (U).
M dim(U) < dimU & 2R 1.
(2) Bt @ RE&MZHR @ £ TZM o (U) EMRH, W Imp = UNIme,
Kerg = Kerp N} (U) = Ker . Kk
dim ¢ ' (U) = dim(U N Im ¢) + dim Ker (.
2R, A dim(U NImep) < dim U, #5
dim¢ ' (U) < dimU + dimKer . O

Bl 4.41 FIR EREE UEM: A, B REURF _EHA n B5RE,

r(A)+r1(B) —n <r(AB) < min{r(A),r(B)}.

B 2V EF En g5 aEEE, W AMBAEREV ERE&EER
X4 U =B(V), 83 AU) = AB(V), # dim A(U) = r(AB), dimKer A =
n—r(A), &M EH Az = 0 I EI4ES. i1 dimU = dim B(V) = 1(B), H
RS (1) Higie, 5

r(A)+r(B)—n <1(AB).
XE, A dimAU) < dim A(V), %3 1(AB) < r(A). M\ dimA(U) < dimU
B r(AB)<r(B). O
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4.2.5 & T F = Ja

B ANAE 2 (6] SR AT S 2t AR R — b R 0 77 12k, e T DK 4] b i i)
WRRERE/ N T2 A LR . R, V2 [ F O B — AN T B R R FEA
LA B 7456, FHEZ LSRR T

5 4.42 TESCVUEZSR] V o, R o TE5E e),e0, 3,64 FHIZEEN

1 0 2 =1

0 1 4 =2
A=

2 -1 0 1

2 -1 -1 2

KRIE: A& e + 2es P4 es + e3 + 2ey EEE&E‘J??IEJ% (%) H"]Z:’E%iglﬁ.l

S BEE AT R EE RN F RN R R RN AL 6,
R B UEW X L ) BAE LA BAE ] FAMERR AN T2 [ BI Al A o(e) +2e0)
LGP

1 0 ~1\ /1 1
0 1 4 2|2 |2
2 -1 0 1 0 0
2 -1 -1 2 0 0
90(82+83+264) 1AL b [ B A
1 0 -1\ /o 0
0 1 2| 1] |1
2 -1 0 1l |1
9 =] =1 32 2 2

] p(er + 2e;) = e + 2ey, w(es +es + 284) = ey + e3 + 2ey. F it o, O

5l 4.43 W p, v BREMETH V EHEETRE o = Y, KiE: Imgp
K Ker o #5#2 ¢ BIAZET23[H].

i W v e Imp, v=(u), Ul P(v) = Ppp(u) = pP(u) € Imyp, B Inyp
= ¢ BAZF=0. '

W v € Kerep, Bl p(v) = 0, ] pyp(v) = Yep(v) = 0. FI, ¥(v) € Kerp,
Kerp /& ¢ BIAZTZH. O
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Bl 444 | o £ n FLMZE V ERBERM, & W £ o BAZTER, K
iE: Wt o' AT EA.

B o REITEW L, BR W WM. BT o REMG, et W
EROPR Gt R B, ATt RS, Bl R W ERMERM, TR (W) =W, H
HEIR o '(W)=W. O

Bl 4.45 BV RRENT n MLRBETRMRMLHZE, D 2V Ly
RGBH. RiF: it 1 BAE D QEE—ANEERETEMA. #—HiEy: D
Bk (k> 1) BRETRMUES {1z, 251} ARI0TFEM.

R ®Vp & D WEEARTETFERE. REFEFZHKX f(z) BT Vo, HIkEHK
AN BA Vy & D AZEH, Df(z) THET Vo. ¥ f(z) RF i KEBE—MEFTEE
ZHAWJE T Vo, XAEH 1 € V.

BREVLEDK LK >1) EAEFEHE, eB&F —KBHA. FLE, V,F
BEGESHZIHA (FA k> 1), MEXNZHRMREED 1, KFETRER
BA—N—REZHX, HET Vo. BT 1 BT Vo, Btk z € V. FELIRTT AT
WAER 22,--. o1 BT V. O

5 446 W £ F L néELHEsE vV ERKELE U,U, 2V BTZ0E
BHV=U&U. & ¢(Uy) C U, ¢(U,) C Uy, Ki:

() = dim p(U;) + dim ¢(U3).
B B Imp = @U) +¢(Us), T @(U1) Ne(Usz) CU,NU; =0, Bk

Im ¢ = p(U;) @ p(Us).
HIEIRLR. O

Bl 4.47 B o £ n HERUETE V EMLRERR, ¢ £V H—HE FTHERRE
xS AR B EX 2k ERTR EAMR, K o KIFTEAZ T2,

B TR e e e, FHIRFERR diag{d,ds, - ,dn}, HF di,dy,
vy dn, AR, U p(e;) = die;. ERRERE1<i <iz< - <i, <n, &
WAL U = L(ei,, €y, 1€i,) & ¢ IARTFEME. EEEF 1,2,--- ,n BTEK
A 2n AN (BEMNETETFENE),  ERERE - AZFZERIEAE 2» 4. TR
iEH o KE—AZFERE R LR AEF2ERZ—.
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EH @ KAEFAETEE U, BAihnE
I={ieLn)|FEE acl, FBa=ce +---, Efc#0}.

WAU #£0, I #0, NGRT = {iyig,--- ,i,}. HIEIRE T BE LATA,
UC L(ei,, €y, »€i,). FHBINEM e;, e U (§ =1,2,---,r) BIL. FR—KHE,
BAVATUER e;, € U BIW]. HIEARE T EXFH, H#E a e U, 17

o = C1€;, + o€, = EIOLE ckei,‘,
HA ey, o BRETER B LEXMEH o, 77E
'(a) = cldﬁle,-1 +czd‘ e, + - +cpd (Cis 1=1,2,00¢ k- 1.

Rk, TAH

k—1
(&] C]‘di1 $s 8 Cldi1
k—1
Cg CQd‘iz nEE Czdi
(a,p(@),- -+, ) = (ei,, €5y, - s €5,) ’
k—1
ck ckdi, - crdy,

_tiQEiZIE‘J%EF’-FiE%J A, EE—}" |A| = C1Cg *** C} H (diu S di,) -‘,é 0, 3& A y‘j'—:’].iﬁi
1<r<s<k
1N ]
(eilaeiga' S aeik) = (a,cp(a), e 1(pk_l(a))A—li

FAlH, e, TURTN a,p(a), - ¢ Ha) WMEHHE. BFAU R ¢ HA
BF2E, 8 a,p(a), -, " (a) R U FHEE N e, e U, Bk U =
L(ei,, e, -- ,e; ). S EFTR, o MARTFZEEZLA 2" 4. O

426 ® F X &

LHTE @ FHL ©* = o, WHKAREEH, TR -KHUBRHANFEEMR
Mgt BAVERE — N RFRHHEEE]T.

BV=ViaVa® - &V, NEMWZE V H*XFFLZE V,(i=1,2,---,m)
BHAE, WV P fE—mE v JHE—HIBRNv=v,+ 0+ -+ v, HF v, € V.
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EX @i : V=V, i(v) =vi, BHRIE @, (i =1,2,--- ,m) & V _EH&ETH, K
ANV RV, BRI A B (0 S0 AT LATS B H R AR 0 R a0 N MR

(1) @2 =i, pip; =0(i #J), Iv =1+ 2+ + Pm;

(2) Imp; =V, Kergp; = @ Vi, V =Imp; & Ker ¢;.

L, A o, AR £V, (9 SRR V 1AL, W o, £
XAETHRRANERE AN diag{0,---,0,1,---,1,0,---,0}, HFH dimV; 4> 1; B4
BEV=Inp; ®Imp, ® - @& Ime,,, Kerp; NKerp,N---NKere,, =0.

SRR T BB VR ERAN, WAL SRR R A .
Bl 4.48 B o £ n BEMZE V EHREELHR, NV =UeW, b U=
Imy = Ker(Iy —¢), W =Im(Iy — ) = Kerp, H ¢ 52 V 8| U LT

BB RN ¢* = @, 1 Imp C Ker(I — ), Im(I — ) C Kerp. X{EE
M aeV, pla) € Ker(I —¢), (I —p)(a) € Kerp, TR a = (I —¢)(a)+
p(a) € Kerp + Ker(I — ), Mifi V = Kerp + Ker(I — ). {EH B € Kerpp N
Ker(I — ), ll B =(I—-9)(B)+ ¢(B) =0, Bl KerepNKer(I —¢) = 0. HIt,
V = Kerp @ Ker(I — ). F5al#h, H4E%AN7H dinlme = dimKer(I — ¢),
dimIm(I — ¢) = dim Ker ¢, MIfl Im = Ker(I — ¢), Im(I — ¢) = Ker ¢.

L U=Imp=Ker(I —p), W=Im(I —p)=Kerp, | V=UaW. FEZ
WMEER acV, a=p(a)+ I —-p)(a), Ht pla) c U, (I -p)(a)e W, ¢
MV B U B O

E MBI 4.48 FTLUFE M, XL R V EREELE o, SFEV B—4AH
£ (EH U KEM W BEDER), ¢ XA TRIRRER T 55 Pt MR

(5 o)
0o 0)
ot I, W r RRERE, r ST dimU, B o QR4
Bl 449 ¥ A BB L0 o WRSHER, RiF
(1) #7E n WiAESIE P, 57 P AP — (2 g) Hift = 1(A);
(2) 1(4) = tr(A).
GET K A BRR n BIIARDE P L0, U RS, W
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I (1) B 4.48 IVERDAR. FEEEF tr(A) = tr(P71AP) = tr (2 g) =r=r(A),
i (2) L. O

5 4.50 & A, B B F LK n MESEEME, H A B f9f4HE), KiE:
WHFETF LW n %56 RE C, ff CB = AC.

GET HifF] 4.49 TR, A FI B HIRATERE (2 g), TR AR B L, &
TS C, [ B=C'AC, 5 CB = AC. O

Bl 4.51 B, ¥ 2 F b n FEEHEZ0 V EREETHRE o =, ¥? = 1.
SKALE:

(1) Imp =Imyp HARERHR o =, Yo = ;

(2) Kerp = Kervp FIFRERMR op = ¢, P = 1.

EH (1) H Y =9y B Imyp Clme. FEEB ¢ = e B Imp C Imap.
M Im ¢ = Im1p.

RZ,# Imp = Im, WHEEN a €V, Y(a) € Imy = Imp. HI, F
£ BeV,¢(a)=¢B) XEAN ¢*=p, # pp(a) = ¢*(B) = ¢(B) = ¢(a).
B oo = . AEAE ¢ = ¢.

(2) B o = p, hp = . WEEH a € Kerp, p(a) =0, M () = pp(a) =
0. Ft a € Keryp, Kerp C Kerp. [FIF Kerv C Ker . FH, Ker o = Kerp.

Rz, % Kerp =Keryp. SHMEBRM acV, §

Y(a—Y(a)) = Y(a) - ¥*(a) =0,

Hit o — (o) € Keryp = Kergp, Bl p(a - y(a)) = 0. thii2 p(a) = py(a),
@ = . [FAFATIE e =. O

Bl 4.52 & @1, o & n FLEMETE V _ERLETSR, HiES KM

02 =i, Pip; =0 (i#j), Kergyn---NKerep, =0,

KE: V & Imepy,--- ,Imep,, MEAL
ER W aeImgn (D Imeg;), M a=e(8),8 € V. & gia) = ¢2(8) =
j#i
pi(B) = a. XM a=@i(o) ++ pici(i1) + piri(@iza) + - + Pmlom),

* 205 -



T&
a=p;(a)= ‘Pi(901(0t1) +o (i) + pipi(@in) + - + @m(am)) = 0.
B Imp; N (3 Im ;) = 0.
JF#1
XXHMEBER V g a UWEEEN i, A
pila—(p1(a) + -+ pn(a))) = pi(a) — pi(a) =0,
(Rl it
a—(pi(a) + - +pn(a)) € Kerpi N--- NKerpm,
M a—(pr(a)+ -+ @n(a) =0, HEl a =@, (a) + -+ @mn(a). FTLA
V=Ime;+- - +Imep,.
EBIUEA T V & Imey, -+ ,Ime,, FIEM. O
Bl 4.53 W o, 01, om & n FLRWTME V ERLHETR, HE: =9
He=@1+@s+-+pm Kik: 1(p) = 1(ep1) +1(p2) + - +1(pm) BRILHITEE
FHR @ = pi, pip; = 0(i # j).
EE 1 (U F*) 2 Vo=Imep, Vi=Ing;, Wl o =1 +p2+ -+ ¢m
AR VBCVI+Vat 4 V.
FEUEFEAE. B 0f = @i, pip; =0(i # J) IR i = (pr+ P2+ +om)pi =
PP, BV, CVo, NTT Vo= Vi+ Vot -+ V. BiE ERFUAEM, REIFHE R
BRAME—RIT], &

0:(11+02+"'+am, ai=‘Pi('Uz‘)EViai=1325"‘ ,m,

W0 = pi(p1(v1)) + pilp2(v2)) + - + @ilm(vm)) = Pi(v:i) = @i(vi) = .
KVo=VieV,d- &V, FHUFRREHSE r(e) =r1(p1) +r(p2) + -+ 1(pm)-
BIELER. FE3

dimVy <dim(Vi + Vo +---+ V,,) <dim V) +dim Vo + - - - + dim V,,,,

HH () = r(p1) +r(p2)+ - +1(pm) TR dim Vy = dim V; +dim Vo +- - - +dim Vi,
MM EXPRIAES RERES. HEMRRERGTH, i+ Vot + Vi BE
M, FH

Vo=Vi®oVe®-- @ V.

* 206 -



A Im‘Pz =ViCW= Im‘P; HO VR «, FHE ﬁ € V7 fi ‘Pz(a) — ‘P(ﬁ)?
]

(B) =@*(B) = (p1+ P2+ + @m)p(B)
= (pr+p2+-+ on)pi(a)
= p1pi(a) + papi(a) + -+ pmpi(a).

FH BRI 7 O ME— 1

[l

pi(a)

Pl (a) = pi(a), pipi(a) =0 (j#1i),

TR ¢! =i, pip; = 0(i # j).

ik 2 (K& F &) ERERBRERBEES: A A LA, A, B
FE, W2 A2=AH A=A +Ax+ -+ A, KiE: r(A) = r(A})41(A)+- - 41(An)
BOLHIRBERMR A2 = A, AiA; =0 (i # ).

FUEF . #F A? = A,, WHB] 4.49 ATHI r(A;) = tr(A;), AT

r(A) = tr(A)=tr(A1+As+---+A,)
= tr(A;) +tr(Az)+---+tr(A,,) =1t(A;) +r(A2) +--- +1(An).
FELEME. BA A RFEFERN, b6 3.67 7718 n=r(I, — A) +r(A), A

M n=rI, —A)+r(A;)+r(A) + - +1(A,,). BWEWT 55T %5 REH L
M R, 7B

I,-A In—A
Al Al Al
Az — A, A, —
Am Am Anm
ITL Al A2 Am Iﬂ 0 : O O
A, A O A -A? —-AA —-A A,
A, A, 5|10 -AA, A,— A3 -+ —AA,
A, A, 0O -A,A, -A,A A, — A%
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Hn=rT,—A) +1(A)+1(As) + - +1(An) AIHEGE —MEMERA T AT ©%
NEHEE, N A2 = A;, A;A; =0 (i #j). O
i fEH) 453 th, BE o =TIy AV ERESA SR, UL ESR o, i
o1+ o+t om = I, Bl 4.53 FOUE RS REAT, W THIRMF 2 — oL
(1) dimV = dimIm ¢ + dimIm g + - - - + dim Im ¢p,,;
MV =Imp, &Imp, @ - & Imep,, FH @, $i2 V 3 Imp;, LHEEER
i 4.52 WA KU TR X, EEE BT R

§ 4.3 XEm)l%

4.3.1 W & =

-, $uH

1. &% @ R4 TR T A LA, T o ARLIEARBIZ ( )
(A) p(a1,a2,a3) = (2a1 — a2 + as, a2 + 5as,a1 — a3)

(B) p(a1,az,a3) = (af, a3, a3)

(C) w(ai,az,a3) = (0,a1,0)

(D) ¢(a1,az2,a3) = (3as, 3az, 3a1)

2. ¥ & n HEREEE V ERRMERSR, &S FIIRMNN o ARFEBIE ().

(A) o AEHBRI (B) dimImp =n
(6 & Bl (D) ¢ AN o" =0

3. @ F FMSHFIR RN V LM o 75 {e1,es, €5} TMZ M

W tE3E {3, €2, e} FHFRMEMER ().

i —1 2 1 2
A2 o 1 B)|-1 0 2
1 2 =1 2 - |
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-1 2 1 |
@11 o0 2 M| 1 o 2
2 -1 1 —1 g

4. BV & n R0, o My 2 VO ERIRPERR R, WEATRER 2 R4 B0 R 0 78 2R
()

(A) @ Fil op #RRAIE AR (B) ¢ Fil v f¥14% 25 6] 4H [F]

(C) ¢ FI o R AHR (D) ¢ Al o TEAE— 43 T MFRIEREMBRAT A
5. 8 VR n SEFRZSE, UV MR AR R AR ().

(A) n m)%mn+u (C) n? (D) EFA

6. ¥t n gEmESNE VA —HE XEENGMNEABERNTFEEELZ V EEETHR o 1
AT, W o TEIXAFE TR ( ).

(A) 5 A 0 (B) Wt b = 5 BEAE AR — 52 R Fy

(C) LR P =MEFEHEA—ERM AR (D) LR MIEM

7. W, & n dEFETE V LRSS TER BIBEEEMH () B, ¥H o=v.
(A) EATAR S 8] FE 2 (6] 43 5 AH 5]

(B) % V HE n ML RWAE ay, -, om, ¥ (o) =¢(au),i=1,--- ,n
(C) @.ap #l R vT WAL 8

(D) ‘A FRARH

8. W @ & n EnREE VO EEHEREMER R, O o AR, T & MFRERIE ¢ 1
HENSBEMZERNFLNRE ().

(A) o 7 V MEHETFTHERAEME AES A" =0

(B) ¢ 1E V MIFAE FHRTHE AES A=A

(C) ¢ M2 M4EECS & IR 72 (R 4E B %

(D) @ MHEZ 4805 T B2 4R %ET n

9. FHIEMARE n gEmBETR V EMIETLRMEER o AEERKE ().

(A) @ 18 V MFHE FRRAEFENT AR AE

(B) o 7E V [FBELH I T (V) 38 7~ i B — S X R R B

(C) @ ¥ V 11 n MRIETLRMM BN n NI R [ &

(D) ¢ #AETFAAZEFZE

10. % V R geseylm i zsia), B R AERE XKV ERSERRh EH BT AT 2
().

1 -1 1 1
w (5 ) o)
0 =1 2 0
(©) (1 0) (D) (0 3)
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I

CRER
L#V R F M40, 5V ETEREEEs ().
2. B F* EEMES o 15 {1, e2,e3,e4} FHIRTHEMA

2 0
0 -1
5 3
2

—_ N W =
W = N =

RIEHE {e1,e1 +ez,e1+e2+e3,e1+ex+e3+eq} FEMRRRARE.

3. BV BRREUMN n ML RBETLAARNMEZH, D 2 V EKKRSAR#R, SHE
g 111:7 1‘27"' :xnﬁl ‘F&Tﬁzyﬁ D mﬁﬁiﬁ&ﬁ

4. REMTE V EREERER o, ¢ £V FEHETRRTHEEDSHAN A, B, MEHAE
B o + 2% TEFR—HE TRERERRN ().

5. WHAHENE V EMRMER o, », B& ¢ RTHER, X o F o EH—HETFHE
THEFEA AN A, B, V (05— 5 E —H LN B P, MRS po 2 + 20+ 1 (I
NV RS B AR FHRTESRN ().

6. X1 BERN V ERSGEER o, B4 dimIm e + dimKery = dimV, K%FH V =
Imy @ Ker ¢.

7. REME V ERRERR, ©f AKX MERR - ALELRNHE? ()

8. ‘HEMESER V LML ER o £ HETHRREREN A, CHMFREETRE
H Az =0 MFSE e 3, M dimIm ¢ = ( ).

9. W er, e, en M fr, fo, -, fo REMZE V PTG, WP AN
BN P. # o & V EMEETHR, HISH ole) = fi,i=1,2,--- ,n, il o EHE AR TH
T4 ()

10. % V BEHEE F L - ERESEARKRESE, X V EREHER o T
11 2 0
p(A) = (1 1) A(O 1),
M @ FIRRANEE 535 2 ( ).

2. MAR

1. R VAU 2HREEF EHAEZEE dimV =n, dimU = m. X e, e, ,en
A fi,fo, o fm ABIRV MU BME EXV B U MRERS ;6= 1,2,--- 0§ =
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1,2, ,m):
wij(e;) = fi, pij(ex) =0(k # j).

KAE: pi; HRAEZE L(V,U) —4HE. 5% o(pij) = Eij, X8 E;; #% (1,j) &R~ 1, H
RILEEN OB mxn FlE W o EXT L(V,U) Bl F L m xn HFEHRKERZEE] My (F)
IR 4.

2. BV REJLTFRAEATH LS LEEI] (B (a0, a1,a2,-++ ,an, -+ ), KERHHEFREZA a;
FAE) AR LE RN, Rlz] RHFTALREZTAAROLEESE. XL o W0F:

2
@(ao, a1, a2, ,@n,- ) = @0+ a1 + a2z +--- + anz",

Hrha, #0, M as = 0(s > n). KiE: ¢ RLEMHEFRM.

3. WV RERBZHXLBARM BTN, o BRFEHR. XV PHEHR ¢ T
¥(f(z)) = zf(z). KiF: ¥ £ V HENERANGERNERE n, § oy” — ¢ @ =nyp" "

4. W@ RF Enfr@En VvV EMEMEEER C8 " =0, "' #0. KiE: FEVH
—HEE, o FERHE FHRIRTHERN

o 0 -~ 0 0
1 0 0
0 0 0
00 --- 10

5 BV REEF LMmETE, ¢ & V EMERERR, F o £ e1,e2,--- e, THRR
N

00 -~ 00
10 0 0
01 0 of,
0 0 10

KAE:
LV HEE e B e AETEERF V B,
2) VHE—F o ARTEELES en;
(3) V e AR o AR T E R EA.

6. % A, B £ n fHEEH A Wi, RiE: AB #1 BA i
7. %V R n BTN, o & Z2H EREHETR, RIE:

dim Ker 1 < dim Ker ¢ + dim Ker 2.
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8 WIF" Z¥IF L n 45 HEZN, AR mxn i, B2 Ixn . & W RF
R R4 Bz = 0 IR (W BEHUE F™ MFZ0). & o N F" 3 F™ 2t mg:
p(a) = Aa, IEH:

dimp(W) =r (g) —r(B).

9. & o RMEFNR V LMNEHERHL > =1, B o KGAREEMH I. 2 U={ve
View)=v}, W={veV|pw) =-v} KifE: U, W #£ V HFZREV=UaW.

10. %V & n gEmEEE, o M HEV ERESEMETR B o = @, p? =, i

(1) ¢+ RERFRHRIITEFME o =Pp =0;

(2) ¢ — 1 RESZHROKEEZMER oy = ¢ = 1.

1BV R n fEREN, {pi,i=1, ,m} BV LGSR ¥
pr+p2+- o+ om=1I, r(p1)+r(p2)+ - +r(m) =n,

Hep 1 2 v EEETH, r(e:) TR @ MIFL. RIE: @, BTSSR 0p; =00 #j).

12. %V REHEES LW =420, o £ V LHKHERH (o) = 8, ¢(B) = 7,
p(Y)=a+8. #H a#0, RiE o,B,7 REETLXNE.

13. & V,U ¥ K LM, o, V - U RS MEME, iE: € U Lk
A &, 818 o = € ML T EE&MHR Kerp C Ker .

4. BV ABR K L# n REZE, S = {vi,v,- o} AV FHAEA, &

X4#E4 Rs = {(a1,a2,-- ,am) € K™ |a1v1 + azvz + -+ + amvm = 0}, FHHR V P iE&E
gﬂ T= {u17u21"' yum}' iﬂiﬂ}g

(1) Rs & K™ W&+ 2],
(2) FFEELHH o, 13 p(vi) = ui (1 <i<m) MARERMNGR Rs C Rr;
(3) TEEELM AR o, F18 o(v:) =uw: (1 <i<m) MAERHRE Rs = Rr.

15. % A, B #8 m x n 5%, %2 r(A+ B) =r(A) +r(B), IE8: 7 m MAERFE P, n
MR Q, 7%

I. O O O O O
PAQ=|0 O O|, PBQ=|0 I, O
O O O O O O
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4.3.2 W & 2 X T

-, R i

1. FigE#F (B).

2. MiE#H (D).

3. NIEFE (C). HEEvHEERT.

4. NERE (D). EEBR T RGBS HFABRERZRAHFE, FIAGEE (C). R BNk
# (B).

5. PLE#E (C). L(V) AT n BOAERFARM EEZ, HLEHET o’

6. NiEF (D). HEHHEE.

7. BEF (B). V LR n MERYELRM MBI LR 4158, MR RRERE FIERM
[i) DU 5 A 5

8. NiE# (B). B ¢? = . # a € KerpnNImep, Ml a = ¢(B). T 0=p(a)=¢*(B) =
@(B) = a. FHik KerppNImep = 0.

9. Fifk# (B). 1 (D), B Kerp B @ MABT 2, # Kerg = 0.

10. Rt (C). 1RV L—MHest, AL T, MR — 4R T2,

2, HEH

1. p(a) =ka, k €F.
-2 0 1 0

1 -4 -8 -7
2. s

1 4 6 4
1 3 4 7
0 0 0
0 0 2 0
3. D MFamEEER [
000 n—1
000 0

4. AB +2A%

5. P'BA 2P+ 2P 'AP + I..

6. BlF: WV REAKRENT 2 OLRB LA SEHAMG LM H, D ZKFEH,
M KerD =ImD, FEit KerDNImD # 0.

7. RFEE.

8. dimImep =7.

9. SHAEHRNM o EF —HETHRREMEN P, WAER HET K RRERE
AN P 'PP=P.
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10. i&H V W—HE E, E12, Eo, Ey (B RAE (4,7) WEN 1, HRITLEN 0 I

2 0 2 0

BE). L o fEKAIEE T MR AR ‘2’ (‘) g ;  HAERE IR 2, B o MBST 2,
01 0 1

TEWME 2.

., MAH

1% 33 ayey =0, BERETE e, H8 Sayfi=0. BT {f;) BHEE, B o, = 0.
=1

i=15=1
Fit {pi;} éﬁjﬁf% M L(V,U) M4EEIEEF N mn, 8 {pi;} R L(V,U) f—4HE B o
EXT L(V,U) BB Mpxn (F) FIZERZTERE, B 2 R

2. FRHE o RS, FHEHX R —A——XF R

3. BHWNIE o BT, FECEAIASEED ik BE BT 7 25

4. BA o™ £ 0, MHEE ac V, HH " () #0. X o™(a) = 0, H1f] 4.6 T4,
a,p(a), P (), - " Ha) BHELR, NTTENHRT V —4%, BHEH o FXHETH
FoNHE PERD A B 7 TR,

5. HFXMAIE pe1) = ez, pe2) = €3, -, plen—1) = en, p(en) = 0. FEEF| p'(e1) =
eip1(i=1,--- ,n—1), HEHF e1 B - AEFTRVEEMEWENE e;, ATAGER V B,
(1) BiE. & W REZE o-AEXTFZE, Bl a = are1 + azez + - + anen A W FHAEF A E.
APk ar = =ar—1=0,18 ar # 0, M " *(a) = are. € W, T e, € W, (2) BiE. (3)
2 (2) MEREHR.

6. BA=A"'(AB)A.

T JUAT Tk R o 7E Kerpyp FRIBRHIIES T RMHEMS o1 : Kerpyp — Kergp. i
EE| Keryn = Kerpyp N Keryp = Kerep, Im1p; C Kerg, M H 45 AR ATE dim Kerpy =
dimIm4, + dimKer+; < dimKerp + dimKerep. R Fik: 78 V ikl — 43, ¥ ¢ 7
EHETHRZREMAN A ¢ EXHAETHRFENSEN B, WEELRNIEH n - 1(AB) <
(n—1(A)) + (n —r(B)), 8] r(AB) > r(A) + r(B) — n. X% 3.64 3 4.4189551.

8. ¥ o RHIE W L, HEHAXTH n—1(B) =dimW = dim (W) + dim Ker oo|w. ¥
EEF Kerplw = KeroNW RZEMH A Az =0 5 Bx = 0 A ILMASE), B ALLM 52

H (g) z =0 HIEZIE, M dimKerp|lw =n—r (g) ga FEi T, PAERER.

9. BGWAEU kW &FZHE, BEHA V BREFHEANTFZRIKER. HE WnU =0 £E5R1,
FWHAFIER V=U+W B, & v £V FE—HE, 4 u= %(v-i—ga('v)), w= %(v—q;(v)),
Ml @* =TI BHRIE, e(u) =u, Buecl; p(w) = —w, BweW. FTEH v=u+w,
MV =U+W L.

10. RAHRR, FHRIELEE. (1) F (0+v¥)? = o+, Ul ppp+pp = 0, B prp = 1.
PAFHERRFT o, 13 oo = —ptp = —pp. FEIt op = =0. (2) & (¢ —)* = p—1p,
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W p1p + 1pp = 2ep. FWIAFHETRKRETE @, 8 oo = ot = Y. FI pp = Py = 1.

11. iXRH) 4.53 HIFFRIE M.

12. %iEH o, B KETL R HAR FAH a # 0, HATE B = ka, M p(a) = ka.
e(B) = pka) = kp(a) = k*a=7. X p(v) = a+B=a+ka. H—IH, ¢(v)=¢(ka)=
Fola)=ka TREPa=a+ka. BRa#0, TULE® —k—1=0. HEXANHREEEHEHR,
MMk ANFLE, X ERRTE. Fit o, B LK. FIEH o, 8,y LXK, HAR, BN a,8 2
LR, AT v = kia+k28, W o(v) = p(kia+kzB) = kip(a)+kap(B) = kikaa+ (ki +k2)B.
Bl o(y) =a+p UK a,B SGHELXRETR :11:2_:21' ; BHIERHXN T RARAE A

1 2. = Li
&, X5/REFE. Fit a, B8,y LK.

13. VEHER, FTHFIERS . UTH % % dimV =n, dimU = m, dimKerp =n — 7,
dimKer®y = n —s, HH r > 5. B Kerp 11— A% e,.11,--- ,en, KA Keryp 71— 4
H esi1, €841, 0, BT KAV B—4HE e1,--- ,€5,€501,- - ,€r, €701, ,€n. H
B 4.20 BIEBART I, @(e1), - ,p(es), p(es+1), - ,p(e,) & Imp FI—HE BHIKANU W
—HIE pler), - ,p(es), p(est1), ,p(€r),grs1, - ygm. EX &R U LML, BIEE
EWfERA: €(p(e:)) =v(e)(1 <i<7), €(g;) =0(r+1<j<m). BHRIF ¢ = Ep KL
K& T B%H 4.24 WARET & RIEATIE.

14. LA 7k (1) BHRIE. (2) DEMHEER, FiERSE AHR {vi, - v} BIAE
4 S HIMATRE, HERT KAV B—HE (v, 0,611, ,en}. EX @ AV E
Mt CEEENERRN o) =uw(1 <i<7), ple;) =0(r+1<j<n), MM

—wi(r+1<j<m), ®&vj=\vi+-- +,\,v,,ul(,\1,- s Ay 0, <o+ ,0, 1,0, O)ERs
H Rs C Rr W&, w; = Mur+-- -+ Avu. B @o(v;) = ‘P(Z Aiv;) = Z Xip(vi) = Z it =

u; (r+1<j<m) (3) LEEZR FiERTHE. Tkﬁﬁ {‘Ul, . v,-} %ﬂ%*ﬁ S 9E PN
TRA, FBET KNV B—AE (v, - ,vr,er41, - ,en}. FIAS (2) HE KAE A AT 4
= v =Mvi+- o+ Ao Wu, = w4+ A (r+1 < j <m). B pwr +- -+ prur =0,
W (pa,---, pr, 0 0) € Ry. 1 Rs = Ry WA, vy + -+ prv, = 0. X {v1,-++ ,v:}
SHMEX, 8= = pr =0 Bk {uy, - u.} BERA T OHRKERA, HHY kK
AV O — {ul,--- v, Frat, o, fn}. B @ BV EMEMER eE£ ENERRN:
pi) =ui(1<i<r), ple;) =fi(r+1<j<n) EAR o TLEBBE, & o FARH. FIH
5 (2) HFAMIERATE o(v;) =uj (r+1<j<m). K&FEk: BEV B—HE e, ez, ,en,
A V 3 n 45 REDE K HEERE DV oK, EHoveV BB v XkTH e e, ,en
FAR bR B, B o = n(v:), Bi = p(w:) (1 < i < m), M e, B: MR n HFEE. 5|55
BnxmPMEE A= (a,02- ,am), B= (81,82 ,Bm). ELRERMKE LT, Rs ¥FAF
LMY Az = 0 IIRZSIA] Va, Ry HRFEEFERE Bz = 0 RN Ve, HMAELKF
MRESCE, AESEM T F4ie:

(1) &t EH Az = 0 IRTE Va 2 K™ BF2500);

(2) f71E n Y J7FE P, {19 PA = B MAERMRZ Va C Vp;

(3) #7E n BMERFE P, [#18 PA=B MREXMHE Va = Vs.
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(1) BARRROL. (2) RMAER 13 BRBRA. (3) 26 4.24.
15. R#gFHik: ¥ r(A) =7, v(B) =s, Wl r(A+ B) =r+s, BAFE m BdEREE S, n BE
T, #1%

: B - |
sar— (I O} gpr— (B Bu) gy pyp_ (IHBr Be)
O O Bz1 Bzz Bm B?.'z

BEAr(A+ B) =r+s, tii#flE S(A+ B)T f81 r 47, (3G m —r TRIRRGLKTHT s,
B r(B21, Bo2) > 5. A, ABEH (B2, Baz) <1(B) = s, #l r(Ba1, By2) =r(B) =5, A
i (B2, Bez) MATH BRI KT RKABRE SBT AT &AM RA. FILFIA] SBT (1
& m—r ATIRIRISAT AR AT LATE & SBT (T r 47. R a[ERH SBT K15 n —r 591555
B LI % SBT WAl r 5, BIFFE m MAERFE U, n WA V, (E5

USATV = e O , USBTV = e o .
O O Bjs

W AEE m—r BMIERM C, n —r MMIERE D, {#i{§ CBxD = (Io g). 4 P =

(” O) US, Q = TV (IT O), WP S om AR, Q Hon BrERRE, FLik 246,
o C O D

JUAT 77 i B R B R LT RE S BV = K™ A n GFIAESE, U = K™ N m 45 8%
[, pa,pp: V = U FARHERE A, B ERFEFTLEBS, #2 r(pa+en) =1(pa) +1(eB),
EH: 2 V R —4E U N—H%E, §18 pa,pp FIXFHHET 1R R 52 -
REEANERE. W (A =7, o(B) =5 W (A+B) =r+s HEES r(A+B) <

T (2) < r(A) +r(B), Hk r (g) =r+ s, M dim(Kerpa N Kerepp) = n— (r + s).

HFERPHEBARTE dim(Kerpa + Kerpp) = (n—7)+(n—s)—(n—r—3s) =n, i
H V =Kerpa +Kerpp. A, EEE r(A+ B) = dimIm(pa + ¢p) < dim(Impa +
Impp) < dimlmpa + dimImppg = 1(A) + r(B), Fk Im(pa + ¢) = Impa + Impp =
Impa & Impp. B Kerpa NKerpp B—HHE {error1,-- ,en}, BIHI KN Kerpa 11—
M {erp1, - en}, BHET KN Keropp BI—HHE {e1,- er erpst1, - en}. BIEH
M) e 3.9.2 (FREM4ERAX) MIEHITAL {e, - ,en} 1GUFE V = Kerpa + Kerpp
—2H . Ml 420 WIEH A &I, Aeq, -, Ae, & Impa B —H¥E, Beyi, -+ ,Berqs
& Impp M—H%. EXE Ae,- - ,Ae,, Be 1, ,Be,ys YLK, WA KA U K—
I Aer, - ,Ae,,Be i1, ,Beris, frisils s fm. WIAHHRIE oa, o £V —4
ey, ,e, MU M—4E Aey, - ,Aer, Berp1, -+ ,Berio, fristt, oy Fm FHIRRHFE
B A B SR ) R B
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Z2 Im I

§51 EXER

5.1.1 —x3mXK#%

1. EX

B F R—DMYIK, 2 BRRETT, # ag,a1,-++ ,an € F(n >0, a, #0), MRERE
iER
AT + @p_ 12" oo FayT +ag

ABRF EXRTRET 2 B n REWKX. W F LA — o2 WA 2K AHRKE
HiLAH Flz).

2. BEREHZEN
(1) i & f(z),9(z) & F EHAZHR, 4% LETAE, TR
(@) = nz™ + an_ 12" 1 4 - 4+ a1z + ag,
9(x) = bpx™ + by_12™ + - + iz + by,
SEX f(z) A g(z) MIMIEIT:
f(@) + g(2) = (an + ba)z" + (@n_1+bn_1)z" " + - + (a1 + b1)z + (a0 + bo)-
(2) ¥k &
f(x) = anag™ + an12"' + - + a1z + ay,
X k£ F %k, MEX k& ff(z) BERA
kf(z) = kanz" + kap_1z" ' + - - + kayz + kao.
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Flz] fEIMERMEERME X Tl E2 M 8 &AM, Fit Flz] 2 F EHRMES
I8].

(3) F!ik: & f(x),9(x) € Flz], A
f(x) =a, " +ap, 12" '+ -+ a1z + ag, an #0,

9(z) = bpa™ + bp_18™ " + -+ by + by, by #0,
SEX f(z) R g(x) HIFRIEN

f(:l?) : g(l‘) = cn+mIn+m + Cn+m—1:1:n+m_1 +- 41T+ Cp,

Hp
Cnym = a'n.bmv
Cn4+m—-1 = Bn=1bm + @nbm-1,
Cx = Z a,-b,- = apby + ax_1by + - + a1br 1 + agby,
i+j=k
co = aobo
FeiEEE T HEN:

(1) f(z)g(z) = g(z)f(z);
(2) (f(z)g(x))h(z) = f(z)(g(z)h(z));
(3) (f(x) + g(z))h(z) = f(z)h(z) + g(z)h(z);
(4) k(f(z)g(z)) = (kf(z))g(z) = f(z)(k(g(z)))-
3. ZMAAFRE R HM R
d
f(@) = anz" +an_12" ' +--- + a1 + ao, an #0,
Mz X f(z) BHRECA n, I8 A deg f(z) = n.
MR
(1) deg f(z)g(x) = deg f(z) + deg g(z);
(2) degkf(z) = deg f(z) (k # 0);
(3) deg(f(z) + g(z)) < max{deg f(x),degg(z)}.
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5.1.2 %= PR

1. EX
® f(z),9(z) B F LREWHR, HHFEF LRNZWR h(z), fF
f(z) = g(z)h(z),

MK g(z) & f(z) WETF, B g(z) TR f(z) (B fz) FT#H g(z) BR), 2
A g(z) | f(z).

2. £
®’ f(z),9(z) € Flz], g(z) # 0, MLIFEME— ¢(z),r(z) € Flz|, R/
f(z) = g(z)q(z) + r(=),
H degr(z) < degg(z).
#ie W f(z),9(z) € Flz], g(z) #0, M g(z) | f(z) IFREFRHFLE r(z) =0.

5.1.3 &= X &

E3

N

1. X

% f(z),9(z) RF LRZHR, #F d(z) & f(z), 9(z) BIAEF, EX f(z),9(z)
FHE—AETF h(z), #E h(z) | dz), WK dz) A f(z),g9(z) BBRKXKAAT, &
A d(z) = (f(z), 9(z))-

K, % d(z) =1, WK f(z),9(z) BE.

2.

&’ f(z),9(z) B F ERZHR, d(z) REMNHBRKRAET, WLFEF LS
A u(z), v(z), £ f(2)u(@) + 9(z)v(z) = d(z).

3. B

W f(z),9(x) B F EMEZWMA, WEMNERMARERGR, FEF LRZH
R u(z),v(z),  f(z)u(z) + g(z)v(z) = 1.
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4. BERZUEHIMHR

(1) % fi(z) | 9(z), fa(z) | 9(z), B (fi(2), f2(2)) = 1, W fi(2)f2(2) | 9().
(2) & (f(2),9(z) =1, B f(z) | g(z)h(z), W f(z) | h(=).

(3) B (f(w),g(m)) d(z), f(w) fi(z)d(z), 9(z)=g1(z)d(z), W (fi(2), g1())=1.
(4) & (f(x), 9(2)) = d(x), W (¢(z)f (), t(x)g(x)) = t(x)d(z).

(5) & (fi(z),9(x)) =1, (f2(z),9(x)) = L, W (fi(x)f2(2), 9(x)) = 1.

5.1.4 N 7 *&

1. EX

W f(z) REIRF LHZH, & f(x) AT AR DNRENT f(z) O F L
ZHWMAZH, WK f(z) £ F ERAAZHK, B f(z) A F LRATAHZ TR

2. E

W p(z) 2 F EMATLAZIMAH p(z) | f(z)g(z), W p(z) | f(z) B#F p(z) |
9(z).

3. EE
W f(z) BEE F L2 0 HIREA N 1, T
(1) f(z) RN F EHRARTAZTRZ B,
(2) &
f(z) = pi(z)p2() -+ - ps(2) = q1(2)q2(2) - - - qe()
& f(z) I ATL 0, W s =t B8 E S RABRERKRFE, 8
pz(w) = ciqi(x) (2 =12, S):

Hipe, 2 F ERFETHEE
HEZWA f(z) WATL MRS, HEERENIATYETHLE — 20X, B
R AT 1 & i, W

f(z) = epr(x)*pa(x)* - - pr(a),
Kb e BF FH—NEH. ERGMBAFN f(o) FIARAED .

* 220 -



4. T
LR f(z) BEERRWREXMHLE f(z) MERSH f'(2) BER.
5. I

# (f(z), f'(z)) = d(z), W f(z)/d(z) R—PMEAEFRXMZ A, HXAN 2T
ROFEIAATHEFH f(z) BIATTLEFAHFA.

5.1.5 % M X & %k

1. EX

WbeFEETF ENEBHR f(z), & f(b) =0, b BHRABHR f(z) BT AR
e

2. RYER
&’ f(z) € Flz], b e F, NTF#E F ERIZTRK g(z), £
f(z) = (z - b)g(z) + f(b).
el b 2 f(z) MRPIREEMER (z-b) | f(z).
3. £
W f(z) BEIRF LK n RZTK, W f(z) £ F FREZH n MR

5.1.6 E X #H X

1. RBEFREE

FANREKRTEHELE LM ZTAEDLE A EEGR.
2. #ig

FEE— n(n>0) RERAERZEHEHNE n MR (BFEER).
3. L

FEE— n(n > 0) REMAERLOIA T A —IKE T HR.
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4. g
BHIR AL Z AR —REZ .
5. Vieta FIf

HHEF EHZHR f() =2"+pz™ '+ +ppaz+p, EF EFE A
*Ewlaxm”' y Ty )Fllj

n

Z$i=$1+$2+"'+$n=—171,

i=1
E T;X; =T1X2 + -+ T1Tp + T2T3 + -+ + Tp—1Tn = P2,
1<j

5.1.7 ZE#ZTX

1. B8
PEES S €2
f(@) = anx™ + apn_12" 1 + -+ + aq,
R a+bi REMR, WIHLHER o —bi 2 f(z) KR
2. ¥R

LHIE EATAZHRMREAET 2. FH sk B £ B A28 E R
MREA - 2 FSERTAZIAZA.

5.1.8 AZZHKSZMX

1. 1
WA EEN LR

f(@) = anz™ + 12"+ + a1z + ao,
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MEEE q/p (p,q BE) 2 f(z) FRHLEEZMER p|an, q| ao.
2. B

HRBABEHA f(r) AR LT, WEAEREE Ehwy, a5 A
REBIRNBARABZHAZR.

3. Eisenstein ¥

BHERNZ A

1

f(:z:) =@ + an_1z" 4+ -+ a1+ ag, an #0, n>0,

HREH piEE Pp|ai(i=0,1,--- ,n—1), B p FEERR a,, p* BREER a0,
W f(x) EA B LA AL,

5.1.9 % t % M1 X

1. R

B’ f(z1,22, ,z,) BREUEF LB n GEFTZWA, WBFEF LK a1, ao,
*ty Qn, ﬁ

flay,az, -+ ,a,) # 0.

2. ENX

B f(z1,22, - ,2,) REURF L8 n B R, EXHERM i #£5(1 <i,j <n),
K]

f(mh... axia"' ,mj’... amn):f(zla"' ,l']',"' ’zi,... ’1:11),
WFR f(z1, 20, ,z,) BEHF LK n THRL IR,
3. EX
FHIZHREA n TTHIEXS L TR
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n
0’1=$1+IQ+"'+IE"=E Ty
=1
02 =T1Tp +** + T1Tn + XT3 + -+ + Tp_1Tp = E TiTj,

1<i<j<n

4. MMBSMAEREER

B f(z1, 22, ,z,) RERF EH n TR EBTIA, WALFEF EHE—H—A
gIﬁ)\ﬁ g(y17y2v LR sy‘n)» ﬁ

f(‘rlal-?,'” 7‘7:11) =g(01!0'2,'” 7077.)'

5. Newton 2%,

Lst=af+af+-+af, Fhk<n W

Sk — Sk-101 + Sg_202 + -+ + (=1)*'sjo4_1 + (=1)* ko, = 0;

Fk>n, 0
Sk — Sk—101 + Sk—202 + - + (—=1)"sg_no, = 0.
5.1.10 &X5FH7X
1. BX
W
flz) = apz"+a12™" '+ -+ an_1z+ an,
g(x) = box™ +bz™ 4+ by1T + by,
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ESLTFH m+ n AT

ao ay as e s [¢7% 0 — 0
O a’O al s P an_l an
0 ag Ap_2 Ay 0
R(f,g): 0 0 0 ag cee @y
by b by vee s b ise 0
0 by by o oo i byt bm
0 0 by b b

N flx) 1 g(z) 145K
2. B8

2 f(z),9(x) (ERBIN) ALRPTERFRENNER R(f,9) =0,
HEU f(2),9(z) ERMFERMRENREK R(S,9) #0.

3. EXMEMRER
153
fl) = ap"+a1z" '+ 4+ an_17 + an,
g(x) = box™ +b1z™ " + - + bp1T + b,
SGE f(z) WIIRA o1, 20, T, g(2) BIARA 1,92, 5 Ypmy W

R(f,9) = g [T o(e;) = ag't JT T I — vo)-

j=1i=1

4. EX
WHZH f(z) = apz™ + a1z + -+ ap_ 17 + an, EX f(z) BIHHIA
A(f(2) = ()" Vag R({, f').
5. FIRIRH HAbRIAR
W f(z) = apz™ + a1z + -+ an1x +an, W f(z) BHHEN
Af@) =a"? [l (m—=)%

1<i<j<n

o 225 ¢



EEP L1, T2y ,Tp 7EEI f(-'l:) H/‘J*E
6. EHE
ZU f(z) AEROTEZFMFRELANETZ.

§ 5.2 HIERM

5.2.1 ERFHRIERE

WARBRIENGEE RBUERE T R BER F BB P A ZE AT i, T A P A 2 1
T

5l 5.1 # g(z) =az+b,a,beT, a#0, f(z) € Flz], KiE: g(z) | f(z)? BT
BAMRE g(z) | f(z).

itk 1 ROMER RFIEHLEE. & f(z) = g(z)g(z) +7, M
f(@)? = g(z)%q(z)* + 2rg(z)q(z) + .
H g(z) | f(z)?, 8 g(z) | 2, é&br"’ =0,7=0, B g(z) | f(z).
42 BARECER, f(— ) =0, # f(~2) =0, AT (az+b) | f(z). O

#l 5.2 & g(xr) = az? + bz +c H abe # 0. f(z) = 2® + p2? + qz + r,
% g(z) | f(), Kik:

ap—b _ag—c _ar

a b c

IERR HARE REUE, )
2 +pr*+qr+r = (az®+bz+c)(mz +n)
= amaz® + (an 4 bm)z® + (bn + me)z + ne.

tLE R ¥
am=1, an+bm=p, bn + mc=gq, r = nc.

BRI AR AR EA. O

“EIGE RIBEEIEWNEXTHRNE THERES THMNMIERAS R T
%, THERTRENE T, FEEFANL.
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Bl 5.3 iEB: 29— ol R 2" — o™ WAREXMR d|n, HF a#0.
W ROHER, RAERIEHAVESE. HEn=dg+r,0<r<d, N
" —a" =1" —27a¥ + 27a¥ — @™ = 2" (2% — a¥) + a¥(z" — a").

HEEE 2% — % ATHE ¢ — o BER, M 2" — o” FEERE 2% — o BE, W 2" —a™ &
Bedk 29 — o BB, O

Bl 5.4 & f(z) = 23 + 231 + 272 Hf mon,p NERE. X g(z) =
2?2 +z+ 1. RikE: g(z) | f(z).

W HAEERXHE—AEL WHEEM L >0, 2% -1 FHEF 22 -1,
o2k — 1 SATDAE 22 + 2+ 1 BB HETHEA:

3™ 4 g L g = (3™ 1) 422 - 1)+ 22 (@ - 1)+ (2P + 2+ 1),

Bl RS, O

5.2.2 mARATEFEEZFZMN

# f(z), 9(z) MBRKAERARE d(z), MBFEZHR u(z), v(z), fE f@)u(z) +
g(z)v(z) = d(z). BEZEFEFTER, ZAE d(z) A f(z), g(z) BRAEFHI7TRE %M,
THEHAH 5.5 B TRR—K. A%, u(@) 5 o(z) BAMEE—, REE—ENEXFETA
AEfRUEME—H:, IESFH 5.6. B 5.7 RHME R RN WAL I drBHE.

fl 5.5 #H d(z) = f(z)u(z) + g(z)v(z), 2B d(z) ALEZ f(z) F g(z) B
BRKAAF. BF d(z) | f(z), d(z) | g(z), W d(z) L& f(x) F g(z) BIBRAAEF.

B EHIHEEER, HEE E DT

MRXE d(z) | f(z), d(z) | g(z), W d(z) & f(z) A g(z) BIAET. % h(z)
& f(z),9(z) IARTF, W h(z) | f(z), h(z) | g(z) ATHEH h(z) | (f(z)u(z) +
g(z)v(z)) = d(z), EHilt d(z) BEKRKAEF. O

Bl 5.6 W f(z),g(z) BRIREA/NT 1 HEEZTR, KiE: LME—MEFERD
Z A u(z),v(z), £

f(@)u(z) + g(z)v(z) = 1,
H degv(z) < deg f(z), degu(z) < degg(z).
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B BN (F(2),9(z) = 1, WHEEE h(z), k(z), {E
f(@)h(z) + g(x)k(z) = 1.
& h(z) BIRBKRTHET g(z) FIIRE, BHRERE, A
h(z) = g(z)q(z) + u(z), degu(z) < degg(z).

OWNETE WG

f(@)(g(2)q(z) + u(x)) + g(@)k(z) = 1,
IS

f(2)u(z) + g(z)(f(x)g(x) + k(z)) = 1.

% v(z) = f(z)q(z) + k(z), W degv(x) < deg f(z), T i LLEIRE AT 41, LA
A BERRAL.
ME—MEATIXFERIER: WRA w(z),vi(z) E&FKM, B

f(@)w(z) + g(z)vi(z) = f(z)u(z) + g(z)v(z) =1,

Y
f@)(u(@) - ui(2)) = g(@)(v1(e) - v(x))-

BA g(z) M f(z) B&R, ERERH g(z) | (w(z) — wi(2)). T u(@) —ui(z) KIRED
F g(z) BIREL, BTARATRE u(z)—us(z) = 0, B u(z) = uy(z). XA v(z) = vi(z). O

Bl 5.7 W d(z) # fi(z), f2(z), -, fm(z) BB KLAEF, Kik: WFEL W
it\l gl(m)792($)7' o 7gm($)a ﬁ

fi(@)g1(z) + fa(z)g2(z) + - -+ + frn(@)gm(z) = d(2).

B AR X m =2, GRER. RERY m -1 oL & h(z)
% fl(x)v f2($)" o 7fm—1(x) B‘J%jﬁﬁ@?’, W‘Uﬁ gl(x)’QZ(I)’ e 7gm—1(x)7 1E

h(z) = fi(z)gi(z) + fa(x)ga(x) + -+ + firn-1(T)gm—1(x).
BEHWAE d(z) & h(z) F f.(z) BERKART, 8L u(z),v(z), fE

hz)u(z) + fm(z)v(z) = d(2).
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# h(z) RANE
d(z) = fi(@)g1(z)u(z) + fo(2)g2(z)u(z) + - - - + frn-1(T)gm—1(@)u(z) + frm(2)v(2),
BREn&s it par. O

#it HRF L2 fi(x), fo(2), -, flz) EENARBEEXMFRFAETF £Z
izt 91(17),92(-’13), o ,gm(l'), fi&

fi(@)g1(z) + f2(2)g2(z) + - - - + frm(T)gm(z) = 1.

T LA R R R B3R 2 T R

B 5.8 # f(z) M g(z) BE, Kik: f(z™) M g(z™) LEEK.

B BN f(z) B og(z) BER, BFEZHR u(z),v(z),
f(z)u(z) + g(z)v(z) =1,

NIE=)
fE™)u(z™) + g(&™)v(z™) = 1,

Bi%D f(=™) #1 g(z™) HE. O
Bl 5.9 WEHN f(z),g(x) BE, W (f(z)g9(z), f(x) + g(z)) = 1.

EY HBHAFERREEY, (f(2), f(2) + 9(2) = 1, (9(2), f(e) + g(2)) = 1.
i §5.1.3 FEHRZMAMMER (5) B (f(2)g(z), f(z) +9(z)) =1. O

Bl 5.10 & fi(z), -, fm(2); 91(2),- - ,gn(x) AT, H
(fi(z),9i(@)) =1, i=1,--- ,m; j=1,---,m,
SRAE:
(fi(@) f2(2) - fm(@), 91 (7)g2(2) - - - gn(2)) = 1.
s FIA §5.1.3 PEHEXZOAMMR (5) UKAGENALE L. O

il 5.11 RiE: (f(2),9(z)) = 1 HARBERHRMERSENEREK m,n,
(f(@)™ g(z)") = 1.
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iEB LEMBE 5.10 BB, RiERK, #F dz) # 1 & f(z) A g(z) KHAET,
MEHR fla)™ M glz)” BMARF. f(z)™ M g(z)" FAlREEE. O

#l 512 (FEEAE®E) & {fiz))i=1,---,n} BREFELENEZAER,
ar(z), -+ an(z) B n AFWR. RiE: FEBHR g(z), EF g(z) = filz)g(z) +
a.,-(z‘) (7' = 1’ 1n)'

W FIEFEZ TN gi(z) SEXHMERER 4, §
9i(z) = fi(z)ai(z) + 1, f;(z) | g:(z) (5 # 1)

HHE, A%4 g(z) = ai(x)g1(2) + -+ +an(z)gn(z) BIFT. IHGE g:(z) WIF.
(z) 0

g
A fi fi(@) (G #1) R, 8FE u,(z), vi(z), &

filz)u;(z) + fi(z)vi(z) = 1.

&

91(z) = fo(@)va(2) -+ fu(@)vn(@) = (1 = fi(@)ua(2)) - -+ (1 = fr(z)un(z)),
B g1(z) HEER. AEAHE g:(z). O
#1513 % (f(z),9(z)) = d(z), [f(z),9(x)] = h(=), KiE:
(f(@)",g(x)") =d(=)", [f(z)",g9(z)"] = h(z)".

EY B f(z) = fi(z)d(z), 9(x) = gi(z)d(z), W (fi(z),01(z)) = 1. B1fl 5.11
A, (fl(x)n’gl(x)n) =1, ESp}

(f(x)", g(z)") = (f(2)"d(2)", g1 (2)"d(2)") = d(2)".

M fz)g(z)" = (f(z)",9(z))[f(2)" 9(x)"] = d(z)"[f(z)",9(z)"] BN — 4
#. O

) 5.14 ® f(z) =2™ -1, g(z) = 2" — 1, RiE: (f(z),9(z)) =z¢—1, K d
& m,n B AKAEF.

k1l AR m>n,m=nqg+r, KiEH (z™-1,2" -1) = (z" - 1,z" - 1).
BE di(z) = (z™ — 1,z" — 1), do(z) = (z" — 1, 2" — 1). R

™ — 1=z —1=2z"(z" - 1)+ (z" - 1),
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(z* —1) | (z — 1), 8 di(z) | (" — 1), di(z) | do(z). M ERBATLUEH dy(z) |
(z™—1), EHik do(z) | di(z), B di(z) = da(z). XiEn=qr+r, T (@™ —1,2"—
)= (z" -1,z -1)= (2" —1,z" — 1). BHBHEMER, BEN ro1 = g, #
Hor,=d & mn BERXAEF U (@™ -1,2" - 1) =z¢ - 1.

k% 2 RERE f(2),9(z) AR, f(z) KIRA

2k 2kmt
cos—ﬂ+1s'nL k=1,2,---,m,
m m
g(z) FIRA
coszk—n+isin—2£, k=1,2,--- ,n,
n n
W ARA o s
cosT“+1si T k=12.d

XHA 24— 1 WEHR, TREWR. O
B 5.15 #& (f(z),9(x)) = d(:;), RAE: ML n,
(f(@)", f(@)" (), , g(x)") = d(z)™
k9 BR dz)" £ f(z)" *g(z)* (k=0,1,2,--- ,n) BWAETF. XEE
f(@)u(z) + g(z)v(z) = d(z),
WL n RFTEIFIHER d(z)™ & f(z)"*g(z)* (k=0,1,2,--- ,n) FIBRKAEF. O

5.2.3 BRXSBEATHZMX

B F ERATAZIHA p(o) EE—FMK f(z) ZEPXRREE, B
# p(z) BER f(z), BF# p(z) 5 f(z) XK. BHATAZTA MR — MR AT R E
MR —AEEMR, BF 5.16, BEFAARTAL TN “FHE"

fl 5.16 ¥ p(z) BR¥HW F LMZHREXREKT 0, Ml p(a) £ F LA
MR EXRGHR: X F EEEES p@) | flo)gz) BMETR fz) 5 g(z), B
% p(z) | f(z), & p(z) | 9()-

B BE p(z) AATLH p(z) | flx)g(z). F plx) AR f(z) WET, W p(x)
M f(z) BR, B p(z) | 9(z).
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RZ, % p(z) T4, p(z) = pr(@)pz(x), W p(x) | pi(z)p2(z), 1H p(z) BEARE
B pr(z) XABEERR po(x). O '

Bl 5.17 & f(z) RIRBKFEHZIMA, KIE: f(z) FTEMATHZHR
KRN ARELEMGR: MEEREFHEZIR g(z), HHE f(z) M g(z) BE, & f(z)
Al LAEERR g(z) MR

B & f(z) =p(x)* B f(z) M g(z) AEEK, W p(z) & flz) A g(x) AH
T, 8 f(z) AT LAEERR g(x)F.

&z, & f(z) = pl@)"h(z), EF pz) 2 f(z) OATLAETF H p(z) Hhe#
B h(z), M f(z) BEAH h(z) BE, BARER h(z) KAESKE. O

REBRB L — AN EEMS, 5 MBEEKA e 20 T
A FACEBORIR /) 22 T K ) i 2 A i AL

5 518 # u REHIHFEN, F o EBEENMEFHHZHZ A (HBR
BLWR) f(x) = anz™ + an 12" 1+ + a1z + ag, MFR u B—MEH. UE:

(1) SHE— B u, FERE— N v EANE—FHEHAKEZ TN g(), 1
8 g(z) B v EFMIAEESHERBZ T DB ANE. X g(z) RN u i)
b 2 A B BN 2 T

(2) # g(z) R—D u EENE —AHEABEZ A, W g(z) 2 v RN ZHIE
TR ER MR g(z) 2ABEE LA T 20

S (1) £ v BEMTAEZERABZ HAMENES D (BBRBXE
EAR), TR — NN 2 T, RIER I E 1, BIAT R3] w M2 T
A g(z). FTIEWIHR/ADZ TR FIME—E, FTAIRUEBIHR /N2 TR — DA, B
W Z AT AER o EEME 2K f(2). BE

f(z) = g(x)q(x) +r(z), degr(z) < degg(z),

W f(u) = g(u) =0 W& r(u) =0. & r(z) #0, W u EBE— g(x) BIREEEN
FIZ I r(z), EM g(z) REDZHATE. B r(z) =0, B g(z) | f(z). & h(z)
R u MR/, WH EARMRARE g(z) | h(z), h(z) | g(z), T g(z) F h(z)
RE—NEFHH, MENXEHRE K, A GEHS, ME—VERIE.

(2) FBIELEH. HEWMADZIN g(z) EHBLIREATL, W g(z) = g1(x)g2(x)
AR APEANEE g(z) BIIRECE DK Z AR, B 0 = g(u) = g1(u)ga(u) AT
Hl gi(u) M go(u) BOH—NETE. AGE gi(u) =0, W uiEE—AE g(z) BIIK
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BENHIZHR gi(z), T g(z) RBADZIAFE. FERSME K g(c) £ v i&E
AHAEBE FE - ATLHEZTR, h(z) £ u RN ZTR. Bk Z AR
AHEFRATE h(z) | g(z), X g(z) RATL ZIN, Ek g(z) M h(z) RE—TEF
W, MENINEEE —0, A RMHEE. Bt g(z) 32 v B ETR. O

BAVHAE § 5.2.6 & HARBEAIR N Z TR 7 LA, 3T — S B8
B 5K (AREZA LK), 7S ACERE + th 2 5| ARBoT Ik 2 3K
E X, HAFRHEMZAAS TN, T e 8 & UFRA, $Uk F LA 258
2B 5.18 i R M 2 I ZE A 5T

5l 519 ¥ p(z) REIL F LALLM, f(z) £ F EMZIA. UEWH:
#op(x) BIEANER o 12 f(z) B, W p(z) | f(z), A, p(z) FME—RIREE
& f(z) FIR.

R # (p(z), f(2) = 1, WAFE F LB u(z), v(z), 7 pla)u(z) +
fl@)(z) =1. % z=a A} 1 =pla)u(a) + f(a)v(a) =0, F&. Bl p(z) 5 f(z)
AER, NTRFER p(x) | f(z), HRFIE. O

Z AR AR AE S R UE A S L ) B A O TR, Pl LA R T A
Bl 5.20 UEHA: g(x)? | f(z)? MAREXMEE g9(z) | f(2).
iR ROMER SN, RTIEWLEN. & f(2), g(z) KAIFREDN A
f(x) = epr(2)1pa(2) - pr(2)™,  g(z) = dpi(a)1pa(2)* - pr(2) ™,
K pi(z) NEAMBEME —AATAZHN, c,d BIEFFHEH, U
f(@)? = Ppu(2)* pa(2)*2 - - pi(2)®, g(x)? = dpa(2)* pa(a)* - pr(a) ™.
#g(z)? | f(z)?, W 2f; < 2e;, T fi < e, i=1,2,--- k. Bk g(z) | f(z). O
#] 513 #9iEk 2 W f(x),g9(z) BIASERAENERN
f(z) = epi (@) pa(x) - pr(@)®*, g(x) = dpr(x) ' pa()” - - pr(2) T,
Hh pi(z) ANEAMERE - ATAZIK, c,d ZIFFFHEH, W
d(z) = p1(z)" pa()™ - - pr(@)™, h(z) = p1(z)" p2()* - - - pi(2)**,
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R r; = minfe;, fi}, s; = max{e;, fi}. FEEF
f(@)" = "pr(@)" pa(2)"* - pi(2)™ %, g(2)" = d"pi(x)" pa(a)" 2 - pi(2)™
min{ne;,nf;} = nr;, max{ne;,nf;} = ns;, Fik
(f(@)", g(x)") = pu()"" p2(z)"" - - - pi(a)"™ = d(z)",
[f(2)", g(x)"] = p1(2)"* p2(z)"** - - pi(2)"** = h(z)". O
Bl 5.21 #& f(z),9(z) BB F EREZIHA, & h(z) £ F EHNZHABES
f(z) | h(z), g(z) | h(z),

FR h(z) & f(z) 1 g(z) BIAFER. HAER h(z) BEE KM MMEED f(x)
M g(z) BARER u(z), WE h(z) | u(z), WFK h(z) 2 f(z) F g(z) DL RER.
WRiE: #Fid f(z),9(z) BN AERN [f(z), 9(z)], W

f(@)g(z) = c(f(z), 9(x))[f(2), 9()],
Hep e £ F FRENEFTEE
iEH & f(z).g9(z) KA IARHED RN
f(@) = epr (@) pa(@)* -+ pr(2)™*,  g(2) = capr(z) pa(2)” -+ pr() ™,
Kot pi(a) NEAHRAKE —FATLHLZHR, 1, c; RIFFHL, U
d(z) = p1(z)"pa(2)™ -+ - pr(z)™, h(z) = p1(2)” p2(2)* - - pr(2)™,
KA r; = min{e;, fi}, s; = max{e;, fi}. & c=cico, WH

f(z)g(z) = cd(x)h(z). O

5.2.4 ZMAFEKS5IR
HH 2 HAELERNBEFERATERANZZHALRLZERETE2AET. T
T A2 N % 77 K LA T
Bl 5.22 EMEER F EEE-ANAAA L BREL LT TER.
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% B flo) RF LWRTASHR, BN f(z) FTRR f'(2) KB T,
# (f(2), (@) = 1, N f(z) BEAL O

il 5.23 SKRiF: a REZWHRA f(z) B k ERNAEERMGR:
fl@)=f(@)=---=f*V(a)=0, f¥(a)#0.
R o £ f(z) Bk ER, TR f(z) = (z—a)*g(z), 9(z) FEETF (z-a).
I f(x) RFATRM, (z —a) TEER fO(z),j=1,--- ,k—1. FEik
fl@)=f(@)=---= f*D(a) = 0.

i f*)(a) = klg(a) # 0, BULEHBIE.

RZ,% a & f(z) B m EWR, F m > k, WELESFLEHTR, BE fF () =
0, X5EMFE. FFE, F m < k, WHLEMERT S, BE f(™(a) #0, XtH
MemrE. TRREm=k O

Bl 5.24 & degf(z)=n>1,%& f(z)]| f(z), W f(z) A n ER.

iE%k 1 W f(z) = n(m—a)f’( ), BERH a 2 f(z) B n ER. BE o 2 f(z)
B k B, f(z) = (z —a)*g(z), k< n A gz) F7EEHTF (z —a), N

f'(z) = k(z — a)*g(z) + (z — a)*¢/(2) = n(z — a)* g(a).

T& g(z) | (z — a)d'(z). ﬁﬁg(a:)—~ (z—a) BHE, M¥EA g(z) | ¢'(z). 9IHFE.
iEE2 W f(r )='T—L(-’E—af'(£,)\'1

f(z)
(f(z), f'(z))

W §5.1.4 PHIEHE 5,z —a £ f(z) NAWET, B f(z)=b(z —a)". O

— =70 n KEMAERENZEARE REA n MR, TR A AT LUEH
—EHBR4R, TR 3 MT.

Bl 5.25 & f(r) REOEF LRIZIK, £HX F PRENEFES o, F flz+a) =
f(z), Kik: f(z) DREHZHA.

EH B f(o) EREEHE LM ZHA, BRE f(z) PRFHZIL, c BE
BI—AEW, W f(c) =0, H flc+a) = fc) =0, c+a B2 f(z) KR, FE
A[%1 ¢+ 2a,c + 3a,--- #E f(z) PR, X flz) ERBEBAKE LT Z MR, F
&. O

r—a=
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5l 5.26 # f(z) BRRBARTZEHZHAE f(z) TLAER f(z™)(m > 1), K
iE: f(z) AR RAER 0 58 1 EN TR,

L K f(z) EREEHE ERNZ IR, W f(z™) = f(z)g(z). BE c & f(z)
BI—ANER, W f(c) =0, Fk f(c™) =0. ™ W f(z) FIR. HILATH e e, ...
R f(z) R BERLE ™ = FilE c#0, BEEENFEY n, £
Hcr=1.0

5l 5.27 SKiE: f(z) =sinz ELFIHATGERRA 2 HETR.

i BER f(z) =sine ELBEEANFTLEFEZ MR, ME—WAARGEHEE
FRAME, B f(z) = sinz FELBIBARRERRABRA z 2. O

FIA R HERAMERERE — T A, EEEFHENRAERERER. T
T A2 P A B RS B )

5l 5.28 & n A KiE: (z+y)(y+2)(z+2) TEEE (z4+y+2)"—z"—y"—2".

E BB (2+y+2)"—z"—y" 2" BERERN z WEHX. Yz=—y
B, (@+y+2)"—z"—y"—2"=0. Hlt (z+y) B (c+y+2)"—z"—y"—2" [
HF. FE (z+2), (y+2) BREEF. X3NPETFEER, K (e +y)(y+2)(z+2) 7
B (z+y+z)"—a"—y"—2z". 0O

B 520 B (o) Rt n KETR, £ k= 0,1 0 WA () = o,
K f(n+1).

B Lglax)=(+1)f(z)—=z, WO0,1, - ,n & g(z) B, Hik

g9(z) = cz(z — 1)(z —2)--- (z —n),

iy
(z+1)f(z) -z =ca(z—1)(z—2)- - (z—n),
Hoh o B—AEE 4 2= —1 AR c= T p
(n+1)!
1 [(=)Ma(z—1)---(x—n)
f(r)_x-}—l (n+1)! e
#
%n%ﬁ&me+n=n%n%ﬁﬁWJm+n=n:Tu
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B 5.30 & (z*+ 22 +22+z2+1) | [23f1(2®) + 22 fo(2®) + zf3(2®) + fa(2P)],
XE fi(z) (i = 1,2,3,4) MRERBEHRA, KiE: f;(1) = 0.

EH We(i=1,2,3,4) & 1 WAKER, e, &
el fi(1) + € fa(1) + e fa(1) + fa(1) = 0 (i = 1,2,3,4).

XA 4 PRI 4 PHTEAARKEE AR (F £.(1) BERERMNE), K
ZHATHIAR—A Vander Monde 173X, ERKEAEFTE. Bt £;(1)=0. 0O

5.2.5 EZHKFIZBZHBZMX

Vieta EEREZHARE R ANREZENS R, EAWEMR. T/
RN Vieta EE K857

Hl 5.31 BE=KHRE 2 +pr?+qr+7r=0H 3 MEREZEHT, Kil:
2p* — 9pq + 27r = 0.
£l WHTEM 3 MBA c—d,c,c+ d, B Vieta EHE

3= wZ
32 —d® =gq,
c(c? —d?) = —r.

] AR
2p® —9pg+27r=0. O

5l 5.32 ®EZHX 2° + 322 + mz +n B 3 MERFEHT, 20K 23 -
(m—2)z%+ (n—3)z + 8 ) 3 MRAFLLEF, 3k m 1 n.

B W2 +322+mz+n=0M3 MEBAN a—d,aa+d WH Vieta EEHF
3a=-3, 3a2—d*=m, a(a®—d?) = —n,
REBXAERXN m=n+2. XK z*—(m—-2)z2+(n—3)z+8 =0 1 3 ™MBA bg~',b, bq,
i Vieta EH#E
bg '+ b+bg=m—2,
b?q ! + b2+ b*q=n— 3,
b = 8.
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Fb=-2BF2m4+n=7Mm=n+2BKIKEB m=3,n=1.

b= —2w, w*—%+\/_ B —2wm—-2)=n—-3, M m=n+2BXK

B m=2—3,n=—/3i

#Fb=—20 8 2 m—-2)=n—-3, M m=n+2BILRE m=2+3i,
=+/3i. O

5 5.33 W z1,79,73 B=IKFFE 22 +px? +qr+7=0 ) 3 MR, KX 31
TR EIE A .

fi# M Vieta EHHE

1 5 1 ¥ 1 (mztoz+ Zox3)? — 221%9x3(T1 + T2 + T3)
2 _ 2pr
_ q . 4 O
r

ffl 5.34 CRARE 2 +px?+qr+r =083 MRA 1, 10,23, R—PM=KF
FRAEHARA 22, 22, 22
& H Vieta EHLITHE
i + 23 + 2§ = p* — 2,
z3x3 + 2373 + 232% = 9% — 2pr,
i3zl = r2.
Bk, PA 22,23, 22 AIRE =K AR K
2+ (2¢—p°)2* + (¢ = 2pr)z —r? =0. O
fl 5.35 WEWRK 2° + pz? + gz +r B 3 MRAZ LH, KiE: p? > 3q.
B WM 3 AMRA x4, x0, 7, HEMFMATAL
(21 — 22)2 + (22 — 73)% + (21 — 23)% > 0.
F Vieta 5B A+ 5 i
(z1 — 22)2 + (T2 — 73)% + (21 — 23)? = 2(p* — 3q).
Hik4iw hE. O

THMEAMIERZTRRE REKRN, BERANKA T Vieta EEASEK A
5. bl 5.36 AT Vieta & FE KA, 1B ELBIE S

* 238 -



Bl 5.36 % f(I) = anxn"'an—ll'n_l"" a1 x+a Hn MEA T1,T2y°°° 3 Ty
ERETE, R —, — .., — HROEHR.

Iy I3 Tn

® %

g(x) = apz™ + a;z™!

+ oo Oyy 1 T + Gy
iy
rg(z!) = ap + ar1xi + - + @127 + anz? = f(z;) = 0.
EA z; #0, g(z7) =0, B g(z) MIIRA f(z) B2 E%. O
B 5.37 W f(z) = anz™ + an_12" '+ - + a1z + ap BREH F LR ZHA.
# f(z) T4y, RiE: 2R g(z) = apz” + a1z '+ +a,_12+a, £ F AL,

iES &’ f(z) = p(z)q(z), B& degp(z) = m, degq(z) =n —m, N

i [ ma)

g(@) =a"1(3) =2"8(3)a(3) = [+m( :

1
X
FHi g(z) 7144, O

B RoRE 3 MR S R 3 W A B AT IR

Bl 5.38 B f(zr) REEK LM BN, HEXHERRIEE ¢, f(c) BREH, K
iE: f(z) REARBE K.

EH W/ f(z) = anz™ + a2+ -+ arT +ag, FHIL 2=0,1,2,--- ,n,
BE—NL an,an—1, - a1,00 ARFE. B n+1 MPHERHARAIELETEA.
ZARARNRBITHI AR —1 Vander Monde 175, ATRAVLEH—#, BMRAL
¥ Fik f(z) REFEFZHA. O

Bl 5.39 EH]: — LA UK SE REUTRELA SHOR.

BB LR ERER SRR HIE, Bl —xA IR RB BV A L
¥R, O

fl 5.40 & f(z) = anz™ +an12" 4+ a1z +ag RERBELA, Kik:
(1) # (=1)ia; ERIEH, W f(z) BA 7LR,;

(2) & (—1)'a; ERHH, N f(z) BEA LR,

(3) & a; ERIEHMEERTHE, N f(z) BAIEER.
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ER (1) & f(z) ARER —c(c>0), ANEH
f(=e) = an (=) + apn_1(—c)" 1 + - - + ay(—c) + ao,
R F(—c) > 0, Al —c RARTIE, B f(z) Fdohl. FBATE (2) 7 (3). O
Bisal &a=L + T RERMEKHE o +pr+q=0 AR, RiE:
(1) % A >0, WA 1A 2 S0,

(2) F A =0, MHEH 3 LR, Hrep 2 MEAEE;
(3) H A <0, MHEH 3 NEAHEHLHE.

BB ERBIAE SR A =R R RN R E NS (%
) 5.61). FRHEF 5.66, Bl BB A L. O

i ABtalH Cardan A NEZEUFA.

Bl 5.42 KiE: SLRAFAHRE 22 +pr’ +qr+1r =0 FBHEEER AR A E
R
p>0,r>0, pg>r.

ER BN WIETER 3 MBRA 2y, 20, 23, K 2y BEER, 7, < 0. AR
E To=a+bi, z3=a—bi,a <0, N

p=—(z1 + z3 + x3) = —(z1 + 2a) > 0, r = —z17273 = —x1(a® +b%) > 0.

pg—r = —(x1+ 2a)(x123 + T173 + Tox3) + 71 (a® + b?)
= —(z1+ 2a)(2z10 + a® + b*) + z,(a® + b?)
= —Qa[(xl +a)y® + bz] > 0.

Kﬁi Z1,T2,T3 é%ﬁiﬁ, B‘JJEQJS D> 0,(] >0,r >0, ﬁﬁ

pg—1 = —(T1+ 22+ 73)(T172 + T1T3 + T2T3) + T1T2T3

= —(z2 4+ q)(z2 +23) > 0.

7. Hp>0,7r>0,pg—7r >0 FIE q > 0, 7 4 PR Z S, W AR =2
1. RBREHEAR 21 < 0,20 =a+bi,z3 =a—bi, ZiE#H a < 0. FAA

pg—r= —2a[(:c1 +a)? + %] >0,
#B a<0 O
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fil 5.43 # e R 1K n KIR:
2n . . 2m
£ ='C08 — + 18m.—.
n n
KiE: e™ (i=1,2,---,n) £ 2" —1=0 HNEBRHAREERZHRE (m,n) = 1.

W E (myn) =1, REIEH ™ (j < n) EAMHBNE. HARR, H ™ =
e (t>s), BH et =1, n|mit—s). BEAnmEE n|(t-s),Mt—s<n,
FIE.
Rz, # (m,n) =d>1, Ml

&3

emg = 611

=1.
e™(1=1,2,--- ,n) AA[EER z" — 1 =0 HIEHR. O

Bl 5.44 ¥ f(z) RERYE - ZHABLLER, Kik: f(z) TLARFAM
S 3 E2E WO N

EH FEALAHZ M ERRN B, Fi f(z) RIEBXZWA, Ak
EHRA

T Boy v + B Byyakos >+ 5 &ns
N
u(®) = (& — 21)(T = 22) ++ (8 — Ta); V(@) = (&~ T1)(& ~T2) -+ (& — To),
M v(z) = u(z), f(z) = ul@)v(z). XK u(z),v(z) KISEEFEILHITF, AT
u(z) = g(z) + ih(z), () = g(z) ~ ih(z),

EIEE)
f(z) = g(z)* + h(z)*. O

5.2.6 AEZHKZMX

MABY. FEESEHR MR A B AR E TR —FE A7
%, £ TR FHiEE RS — .
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Bl 5.45 f(z) RKBART 0 ME—BRBZIURX, & f(0), f(1) METH, K
iE: f(x) A HEAR.

B & f(z) = 2"+ an12" '+ -+ a1z +ap. FA F(O) BEAE, AT ap £
A M FQ) REBTH 1+ an 1+ +a1 +a0 BREH. BE f(o) BEER, U
BEA f(z) RE—K), SLEEER. 585 c 21, N

A +an_1c 1+ +ajc+ag=0.

o REBE, WEREFNEY, AATRETE. HcRTH L c=20+1, HF b
—REY A

b+ 1" +an 1264+ D"+ +a1(2b+1) +ao =0.

AR e BT EHES, EXETR—MEEME 1 +an 0+ + a1+ a0, B
b REFH, WATRETE. TUEMBEHAL f(z) KR, O

Bl 5.46 % f(z) RERBZUMA, ENEROFEL ¢, fo) BRFHEY K
iE: f(x) RAEAKZ A,

JEB 5Bl 5.38 AIAERA. O

Bl 5.47 & f(z) RAEEE LREBHR, F a+by/c £ f(z) BIR, HF a,b,c
RAEHE, Jc REHEK. RiE: a—by/ec th2 f(x) KIE.

iEH W/ f(z) =aa" + a2+ + gz + ag, W
fa+bye) = an(a+bv/e)* +an—1(a+by/e)* ' + -+ +ai(a+ byvc) + ap = 0.
¥ (a+byo)* FZmie BRI, 7k
fla+byc)=A+ Byc=0.
HA e REEH, M A=0,B=0. T
fla—byc)=A—-Byc=0,
Bl @ —by/c 2 f(z) 4R, O

TFEMFEMF) 5.47 4L, BRBRATRARR K77 EFRIEY, XHEHR/DZ
KA. Bl 547 Wl UA BN 2 BKXETTERIER, EiEH BITES.
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Bl 5.48 & f(z) REEAKLHR, a,b,c,d REEY, T ¢, Vd, Ved #R
TEH. BE ay/e+bVd & f(z) BIR, iIEB TSR f(z) KR

o i, i i, —av— bV
ER 4
9(z) = [z — (ave +bVd)|[z — (av/e — bVd)][z — (—av/c + bVd)|[z — (—av/e — bVd)],

W&t 55
g(z) = z* — 2(a’c + b?d)z? + (a’c — b*d)%.

HERE gz) B—1MFEAHYE — 20X, RNAREIEHEATY, EAF g()
H ay/e+bVd RN ETIR, M g(z) | f(z) BROL B2 g(c) BREEEAB—K
HF, REFHEREFEABN _IXKEFEI. 2dFERHETRH, &£ g(z) 1 4
A—KETFHER 2 M REFHEHLSRAERHEZ IR, FHik g(z) TEHRREK
F—kEF. O

Bl 5.49 RLL V2 + /3 FRMKREEA AT AE R W

# ABER VZ+ U3 BRAEER. 42— V2= V3, HALHEE (-
V2)? = 3. BB 1° + 62— 3 = (322 +2)V2, BHILFH AR, V2+ BEET
F Z Wi

f(z) = 2° — 62* — 62° + 122° — 36z + 1.

d f(o) MM, FRE M f(o) 196 RSN V2 + V3, £v2 + VBw,

+v/2 + V3w?, e w= —% 4 ?i. A, BATE

f@) = (2=v2-B)(z+ V2 - VB)(z - V2 - V3w)(z + V2 — V3w)
(z — V2 — V3u?)(z + V2 — V3u?).
i it 7 2 B IR E T 0, AEER f(2) B 2 A RERARESRAERBEHR;

B f(z) 1 3 M—REXMREBLIRAEAKZ N, Bt f(z) RAELEK LK
AATAZIN, NTTR V2 + V3 B ETHA. O

Bl 5.50 Kif: FEABEZ TN 2! + pe® + ¢ EHEEBB ETANTERMFR
B p?—4q =k Kb k B—AFEY; F ¢ RENFEHEWTH, B £2,/4-p
RAELHHIT.
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BB DBEM. EHEZIK o + pa? + g EHEHOR LAY, FE T 5 FF SR

(1) z* + pa® + q BEHEAR ¢, XB 2 & 2% + pz + g FAER, I A 5
N p? —dq LR—DHHEH T T

(2) z* + pz? + q A HEE LA RARAD X ZTAR. ' 2t +pa?+q=
(% + az + b)(z? + cz + d), BIF/E LB R EAB:

a+c=0,
ad + be = 0.
Ha=0Mlc=0, XKEHE p=>b+d, q=0bd, Hk p> —4g= (b—d)%. &F a #0,
W b=d, LLERBER p=2b—a? q=102, FEt £2,/g—p=a®.
Rt EHp—-49=K N
1 1 i}
et +pa®+g=a'+p2® + S+ R)p—k) = [" + S0+ Rl + 5
BR] e 5 2 T AT 4.
Hq=b, £2,/—p=22b-p=a®, W p=—a®+£2b. TR

(p—k)].

z* 4+ px® + g = z* + (—a? £ 2b)2? 4+ b% = (22 £ b)? — a?2?
trrzy. O

BHFE-NMAHERY (RERE) LA TLH B E $ A /%2 Eisenstein
HRRE. MR REEEM AN, TE—EH (306 5.52).

Bl 5.51 % p1,-- ,pm REAMEE m MEH, KIE: SHEEH n > 1,
fl@)=2"—pi - pm
FEA B HI BT 2.
iE% A Eisenstein #|FiEEIATUEH. O
Bl 5.52 IEHH: 2® + 1 FEHEEUE E AL
g E#z=y+1, %
28 +1=(y+1)%+1=29"+8y" + 28y° + 569° + T0y* + 56y° + 28y* + 8y + 2.

SR 2 TRBRRE-TINIA R, B 4 FReBREE. A Eisenstein # 3%
A (y+ 1)+ 1 ARf2y, # 28 + 1 AT, O
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5 5.53 # f(z) RAHEAFE WK, O V2 £ f(x) BIR, EB: /26, /262,
oy V2en R f(z) IR, HF e =cos277t Jrisin%,r & 11 n K.

£ B V2 EEETR 2" — 2, X1 Eisenstein HIFNEAT A, 2™ — 2 AAHH
Buk EAAT ), FE R V2 mt 2. Bk A2 B EANR (F) 5.18 57
Bl 5.19) AT48 (2" — 2) | f(z), NTTLEREIE. O

Bl 5.54 &% f(z) RXEHAT 1 EBXEAHABZ A B eEAEEE A
E_]'Z"\]’ KAUE: # Z1;, T3 = f(l‘) Eﬁﬁiﬁi’ﬂiﬁ/ﬂzlﬁlﬂ’ﬂ*ﬁ, ] Ty + Xg AR HE

WS AR f(z) NE—ZURA, RIVBARIEERIEHAER. o+ =1
NEHHY WEHEAREZHA f@) 5 fr—z) AR 2. BA f(z) £F
BB EATL, W f(z) & o, B2 I, AT H K 2 10§ 5 A R/
a8 f(z) | fr—z). HEEE f(2) 5 f(r—z) REME, &AL R, N
B fr—2) = —fla). o=z, W f(5) =0, 8 7 R f() M- MHRE, &
5 f(z) EHE B LRI AHFE. O

¥ T F Eisenstein #|AVE4F, H—N% AR TR RIEE, S8 FHEHENMF.

5l 5,55 & f(z)=(z—a1)(z—az) - (z—a,)—1, HH a1,a, - ,a, ZHH
HAMFARE, Kik: f(z) 26 BEER AT 20

i HRIER:. W f(z) = g(z)h(z), BAR—K&HE, ATREMNZKEDT n 1)
BRHF2 U, HEH

g(ai)h(a;) = —1,
FARBAB LA, W g(a;) = 1, h(a;) = -1 8K g(a;) = —1, h(a;) = 1. TR
MiEm, #A
g(a;) + h(a;) =0, i=1,2,--- ,n,
Bi/NF n IREIZ T g(2) + h(z) B n DRI, #
g(z) + h(z) =0.

Hit f(z) = —g(z)®. 1B f(z) RE—ZWK, T —g(z)* REWRE A LK,
EAIATTREAR S, BIHEH T E. O

Bl 5.56 W a1, - ,a, & n DMAFERIEY, F
flx) =(z—a))?(x —az)? - (z —an)? +1,

ERR: f(z) f£H EEE _EATA.
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EH ARIEZE BR f(r) = u(@)v(z), HF ulz) B o(z) 28 RAEE T
K. BA f(z) RE—ZHX, W u(z),v(z) WERAKEAN 1 2 -1, ATIAFER
B ou(z),v(z) BEE—BHR. XEA f(z) BHE LR, # u(z),v(z) HERRA LR,
T B SE R E S TR AR RO T4, w(z),v(z) ERSEEE LRRBEERTE. EE
B f(z) & 2n KEBWMA, FIk u(z) M v(z) AXRBEELE —DIDAEL n, AYHE u(z)
HIRBAEE n.

# u(z) BIRENTF n, WHE fla:) =1 0787 u(a)v(a;) =1, Hit u(a;) =1. %
RBEHN u(r) — 1, HEEMAFHEAMER n MAEKR ay,02,--- ,a,. BRIA R
RERKEBNT n, FE.

Eik u(z) RAER n KE—2 TR, TR v(o) il n KE—FTR. B4,
BT a;, u(a)v(a;) =1, 8 u(a;) = v(a;) = 1. FEZ u(z) — v(z) BRENF n,
HH u(a) =v(a;),i=1,--- ,n, AR u(z) = v(z), f(z) =u(z)? % h(z) =
(z—a1)(z—as) - (z—an), W u(z)? = h(z)* +1, B (u(z) + h(z))(u(z) - h(z)) = 1.
FEA u(z),h(z) HEERHEZ WA, HEE u(z) + h(z) = 1, u(z) — h(z) = 1; B
# u(z) + h(z) = -1, u(z) — h(z) = -1, T h(z) =0, F/&E. EHLEREIE. O

5.2.7 2 1T % WM KX

Bl 5.57 ¥ f(z1, - ,zn), 9(z1,- - szn) B F EMZHAR g(21,--- ,7,) #0.
%X‘T_‘Wﬁ g(a’l!"' 1an) 750 B(J Ay, ,0n EF, y)jﬁ f(ala"' ,an)=0, jkﬂE

flz1, -+ ,zn) =0.
1
h(ﬂ:l,"' 7x'n) = f(zl,"' 71711)9(2:17"' ,In),

m\uxﬂ'{iﬁm——éﬁﬂ A1, 50, i,"jﬁ h(al,-.. ’an) = 0, Eﬂt h(-'L'l,"' ’xn) = 0.
1B g(z1, -+ ,zn) # 0, & f(z1, -+ ,zn) =0. O

THEHIXIEG R Vieta EERME, BT AR L AR EERE. —
ok, R 2 AR LLER, TF R 2 I A s B R A e T R, T R IR B
- HEBRE B IR, HER Vieta 22 2R HL B #.

Bl 5.58 KiE: f(z) = 23 + pr? + gz + r F—REFH7EFF HAMBRFE 5 A
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FREFRML:
p'(0* — 2q) = 2(p° — 2pq + 2r)>.

B B f(z) B3 MRA 21, 29, 73, K—IRECFHET AR T 75 M7
BRIFR:

(z3 + 25 — 23)(af + 25 — 23)(23 + 23 — 2) = 0.
H Vieta ¥, &

(zf + a3 — 23)(2} + 23 — 23) (23 + 73 — 7})

= (2} + 2} + 23 — 223)(a} + 2] + 23 — 223) (e} + 2] + af — 221)

= (P —2¢ — 223)(p® — 29 — 223)(p* — 29 — 273)

= (p* —29)* — 2z} + 23 + 23) (p* — 29)° + 4(zix} + ziz] + 2323) (P — 29)
—8:1:%:3%3:%

= (P* —29)° —2(p* — 29)(P* — 29)* + 4(¢* — 2pr)(p* — 2¢) — 8&r*

= —(p* —29)* + 4(¢* — 2pr)(* — 2q) — 87°.

Fit f(z) FE—REFIETEMRIRF AN RERGRZ
(p* — 29)° = 4(¢® — 2pr)(p* — 2q) — 8r7.
LERTHETTAIMERNLER. O
T P IE ) RE AR A Newton 23X, #7261 5.60, B4 H T ¥15 X K % T
A o F s ZIRIFKR RN, X h—Lja TRt 7 TH.
Bl 5.59 WE T HTRA:

T+ T+ 13+ T4 =4,
z? + 22 + 22 + 22 =4,
3+ 23+ 23 +a23 =4,
i+ +zi+zi=4
B LRAEHARH: s; = sp = s3 = s4 = 4. H Newton AXRAIKE 0, = 4,
02 =6, 03 =4, 04 = 1. FHHHER x1, 22,73, 4 BRRFENTWKTENR, WiTE
N A
z*—42® +62° —4z+1 =0,
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B (z —1)* = 0. RANARERRA 1,1,1,1, FHSTBRANHER

.'131:1, £U2:1, .’L’3=1, .’L'4:1[:]

Bl 5.60 & 1<k <mn,KiE:

E* 1

(

S1 1
52 S1
1
O = E
Sk—1 Sk—2 Sk-3
Sk 8kg-1 Sk-2
ay 1 0
209 o1 1
S = : :
(k—1)ok—1 Ok—2 Ok—3
koy Ok—1 Ok—2

01 = 81,

8101 — 203 = 83,

8901 — 81092 + 30’3 = 83,

=R RBAT IR

Al =

* 248 -

1 0

S1 —2

S2 —351
Sk—2 —Sk-3 Sk-4
Sg—1 —Sg—2 Sk-3

G

1

g1

B Newton AR FHILMFEH (¥ o, FREKRME):

Sk_201 — Sk_309 + -+ 4+ (—l)k_Q(k = 1)0’k_1 = S8k—1,

 Sk—101 — Sk—202 + -+ (—l)k_lkdk = Sk

= (=1)zk-1p,



1 0 S1
S1 —2 S92
S92 —3S1 S3
|Ak| = | . .
Sk—2 —Sk-3 Sk-4 Sk—1
Sk—1 —Sk-2 Sk-3 Sk

B A MG —AE k-1 IR #JE#HEIE 5, BH (-1)72 KIRFLUE

5l (i=3,4,--- k), 53]

S1 1
So S1
S3 S S1
_ k—1)+2(k—1)(k—2
|| = (—1) ; .
Sk—1 Sk—2 Sk—-3 Sk—a k-1
Sk Sk—-1 Sk-2 Sk-3 S1
=]
TR
S1 1
S2 S1
o = |[Ag| 1 .
b= = :
|A] K :
Sg—1 Sk—2 Sk-3 -+ k-1
Sk Sk—-1 Sk—2 ¢ 1

R—ERELATE.

ik 2 ¥ op MRIEAFHTHIARE i (i =2,3,--- k) FIRU (-1)loy,
#nE 2 —% k, B Newton AR A B 175 NME—FIBR &G — BAM T A
Z HEEVIRARUEIE LR B s OREXFHTHRNE i(i =
2,3, k) BUFELL (—1)" sy MBI —F L, 1 Newton 2R A13 3475101
F—FREBE— WM AT, BIE—FIRAMAERE A4 O
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5.2.8 ZXE5FHHX

REARAHAXBHEEHEATHRK, —BREHFEHAE L. BELHERH
BRI, SR LEARERIMENSER. THATESEEH /L
BT

B 5.61 K n KEZWK 2 + pr +q(n > 1) FHHIK.
B W f(z)=2"+pr+gq, f'(z) =nz" ' +p HHETFFH 2n -1 PITHIR:

1 0 0 q
0 p g
R(f,fl):n 0 e 0 P ,
n 0 0 p
n 0 .. 0 p
n 0 0 p
B
R(f,f) =1 —n)""'p" + n"¢" "
F it

Af) = (-D¥D (1 = n)* g +n7g" . D

Bl 5.62 K H:

1) f(z) =z™ + 2z + 1;

(2) f(z) =2"+2;

(B) flz)=2"t+a" 2+ -4+ 1

W (1) #1561 4 p=2,¢=1, T
A(f) = (DI (281 =) 4],
(2) 7l 5.61 4 p=0, 9 =2, AIFZ
A(f) = (=1)#nDn—inn,
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(3) B 5.61 $14 p=0, ¢ = —1, A
A(z" — 1) = (=1)3C- D=2 pn,
F—77TH, sl 5.69 7T
Az~ 1) = A((z ~ Df (@) = FO*A(f (@),

[
A(f(z)) = (—])%(“—1)(ﬂ-2)nn—2‘ 0

5] 5.63 Riif: WX f(z) =2 +pz+q AEFERFRIRERMFL 27p* = 256¢°.

B ) 5.61 B4 n=4, A8 A(f) =270 +256¢°. B 2 +pz+qF
HREFRRERMRE 27p* = 256¢°. O

THRZRSHH R —LREAMR, ENMIERHAESRE, RTEAEXEER
UEBP AT,

f5l 5.64 W f(z) =apr™ +a 2™+ - +an, g(x) = bgz™ +bx™ 1+ + by,
ﬁq:‘ ag % 0, bo ?é 0, SKAE:

(1) R(f,9) = (-1)""R(g, f);

(2) # a,b HAEFHE, R(af,bg) = a™b"R(f,q).

B (1) 4R E X KT IR EAT mn AT, 5T LK R(f,g) &
B R(g, f). Bk

R(f,9) = (-1)""R(g, )
(2) 4R MT5IE LTI AEFREF. O
Bl 5.65 SKiE: R(f,g192) = R(f,91)R(f, g2)-

EH W f(z) =aoz" + a1z M+t an 1T+ an, 0 MRHA z, 20, -, z0e
X gi(z) B go(z) 43 BURE my, me IRBIEK, T

R(f,g1) = ag'gi(z1)gi(z2) - g1(zn),
R(f,g2) = ag”ga(z1)g2(x2) - ga(zn),
R(f,g192) = ag" "™ gi(21)g2(21)91(22)g2(22) - -~ g1(2n)ga(2n)-
b B 3 ANMERE AL s, O
THEBIBIRR B T A R A&
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i) 5.66 ¥ f(x) LALLM, Kilk:
(1) & A(f) <0, W f(z) TLER LA ZFHTER;
(2) % A(f) > 0, M f(z) TEARBA BT ER.

BB A f(z) A n KE—2H, W
A(fy= [ @i—=)>

1<i<j<n

BEE A(f) #0, WEZHALER. WK f(z) FIRIT:
xlafla Tyt !xksfk;ka-‘-l! Ty Ty

Hb oz, (4 < k) NER, T; & o FIEHIER, z; (5 > 2k + 1) AER. xtHHI %
TS ST R

i j>2k+ 1, zy, vy BRER, B (2, —2;)* > 0.

i<k, j>2k+1, W (2, —2;) (T —x;) ZEE, B (2 —2;)* @ —x;)* > 0.

Hi<k j<koi# g, W (z—z)(e-T)@ — )T — T;) BREL
W (2 —25) (2 — ;)2 (@ — 25)%(: — F5)° > 0.

i<k oz -7 NAEE K (2, —T)% <0.

B A(f) > 0, MEARXTECNMBEEG # A(S) < 0, MRS A $L O

T LTE G B B ) K — PR, BARIE W PO, EAE R IR AR,
R A AR E A AT T SERIAT . TSR I AR A 22K

* ] 5.67 & f(z) RO F EMEOE, 25 A(f(2)), K A(f(2?)).
B W f(r)=amz" + a1z 4+ an1Z + an, B 5.70 17
A(f(2?)) = (—4)"aoan(A(f(2)))*.
BHEEW: & f(z) BRN 21,20, 20, W f(2?) BRA £ /2, (i =1, ,n).
A(f@))=ag" ] Vai+ V@) — vE) (Ve + V&) (v — ;)

1<i<j<n
n
e+ vE)?
i=1
= agh 2 H (zi — z;)* -4 2120 -+ - 1y,

1<i<j<n
a

=a"? ] (@i—2)* 4" (=1)"" = (—4)a0an(A(f(2)))*. O

a
1<i<j<n 0
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* ] 5.68 ¥ f(z) M g(x) RREKT 1 B2 I, Kilk:

A(f(z)g(z)) = A(f(2))A(g(x))R(f, 9)*-
JER

f(z) = apx" +arz" '+ +an_ 1+ a,, g(z)=box™ +biz™ " +- -

B f(x), g(z) BIRR 55102
L1,y " yTny Tpt1sTn42s° " yTntms

oy
A(f(z)g(z)) = (agh)* ™™ 2 H (i — =5)%

1<i<j<n+m

I TR F R KM T Hi<n, j<n, Nl
agn? I (@i-2)*=A(f(2));

1<i<j<n
Fi>n,j>n, N
e I (@i—2)? = Agla));
n+1<i<j<n+m
Hi<n,j>n, N
aamt"  [[  (@i—z)*=R(f.9)*

1<i<n<j<n+m
I fE A
A(f(x)g(z)) = A(f(2))Alg(z)R(f,9)*. O
* ] 5.69 & g(z) RIXKFKT 1 2 HK, Kik:

A((z — a)g(z)) = g(a)*A(g(x)).

S W] g(z) =boz™ + big™ o+ b1 T A+ b, FRA T4,

A(w-a)g(@) = " [[e-=z)* [ (22’

1<i<j<m

-+ bm—1x+bmv

s Ty W

= (bo(a—:Bl)---(on—:tm))z-bgm-2 H (z; — x;)?

1<i<j<m

= g(a)*A(g(z)). O
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E HAAEXRZHRX f(z),g9(z) BIRBEKT 0 B, HER R(f(z), 9(z)) HIE X
AHEEX. AE, REH f(z) KIREKT 18, AKX A(f(z) HEXAHE
X HARIBATHR AT LME—E N AKFE, B, & g(z) = ¢ B—PMEFEHB I,
MZ5E R(f(x),g9(x)) = ™, HHF n =degf(z); & f(z) B—N—RBIHK, ML
EA(f(x)) = 1. BATAHE R INIX L2 5 A DL 56 56 Hh Jl A\ 31 Ok B B9 5K T 45 XA A 31
LR KehlHh, #) 5.68 F16 5.69 KL RHIER deg f(z) =1 B degg(z) =1
HIE %, H BB 5.60 tha] LIERZE] 5.68 HI4FE]. FIMNERE L EB, XEXT
gE AR 5 R 20 58 BB 2 B AR

* ) 5.70 W f(z) = g(h(x)), HF g(z) & n KBIR, KRN 21,29, -+, 20,
X h(z) & m REZHRX, H g(z), h(z) WRE—ZHA, Kik:

A(f(z)) = Alg(x))" A(h(z) — z1)A(h(z) — z2) - - A(h(z) — Z).

ik 1 BRI g(z) KIRRA o1, 20, 20, A

=
)
|
-3
=
o
Il

(h(z) — z1)(h(2) = z2) - - (h(2) = Z4).
Nk

h(z) = o = (@ —wi)(T = i) - = (T = Wim), 0= 1525 ;m;
TR E=1,-,nj=1,-,m) BE f(z) WEIR. X _HEEIIHEFIT:

(1,7) < (k, 1) BEHNH i<k Ri=k, j<l. HEEHEZHETH f(z) 2H— 2R,
A it

A(f(z)) = 11 (i — wiryr)*.

1<(4,5)<(¥,3") < (n,m)

s ERA A THTAK, Bk (B EAFAIR):

A(h(z) —z;) = H (Uij = uij’)27

1<7<j'<m

E3):4

H A(h(z) —z;) = H H Uzg uz]

i=11<5<j'<m
FBR (BN EHAR): EEBXTEER 6, u; £ h(z)—z; KR, BHIE A(u;) = 2.
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X

h(uu) — Ty = (uil _ui'l)(uil —Ui'z)"'(uu—ui'm), i’ =i+1,i+42,--:,m;

h(ui2) — o = (w2 — win)(Uia — Uirg) -+ - (Uiz — Uirm), ¥ =1+ 1,1+ 2,--+ ,n
h(tim) — T = (Uim — wir1) (Wim — Uir2) - (Uim — Uirm), T =1+ 1,542, ,n.
FRERZRET

(A(ui) — ) (h(uiz) — zir) -+ - (R(wim) — 24) = (i — )™,
5504
11 (wj —wey)? = ] (&i—z0)™ = Ag(a))™

1<(4,5)<(¥,3") < (n,m), i’ 1<i<i’<m
& EFTR, B
A(f(z)) = A(g(z))"A(h(z) — z1)A(R(z) — 22) - - - A(h(z) — T0).
ik 2 Hif 5.65, ATH
A(f) = (=1)Fmntmm-R(s, f),

R(f,f") = R(g(h(z)),g'(h(z))N(z))
= R(9(h(z)),d'(h(z)))R(g(h(z)), K'(2)),

H Hg’(h(uij))

= [[d@)m =) CtDA@E)m

=1

R(g(h(z)), g (h(x)))

Il

=
s
z
)
=
&
Il
II: |=

H )

- (—1)5m"(m‘1)HA(h(:v)—xi).

s=I1
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BN
1, 1 ! 1 L l)y= L 1 1
Emn(mn -1)— Emn(n -1)— —2—mn(m -1)= Em(m — 1)n(n—1)
= ME%, Bitditskar. O

x=20t+1)/(t*+1)
y=1t>/(2t-1)

M&ﬂ,ﬁﬁﬁﬁ%{ O E f bR T 2

i BRI

xt? — 2t + (z —2) =0,
2 -2yt +y=0.

4

F(t) =22 — 2t + (z — 2),
g(t) =t — 2yt +y.
it RERSH A L — S T HEAA AR, Btk

r —2 x-—2 0
0 i -2 x—2
R(f,q) = =0,
(f,9) 1 Zoy oy "
0 1 —2y Y
SR AT FI AT 153% #h 26 10 B A Ak b T R R

pa2y? — 22y — 120y% +2® — 4z + 12y +4=0. O

5.2.9 A& 3 Xe50A

EmRmSREMER S, ZHAEIRE 7R LR THRERN. —7H, 2560
R A A AR UbR AR B BB A 55— D T, e HRIBR AR T A R
AL M2 [ e, TR LA SO B R — % B 2 AR R R A

Bl 5.72 % f(z),g(z) REH K FWERZHR, A £ K LI n A, &
2 f(A) =0, iEH: g(A) R,
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Y ARFEERE, FE K ERZIR u(),v(z), £
f(@)u(z) + g(z)v(z) = 1.
fELEXPRN ¢ = A, ATREENK
f(A)u(A) + g(A)v(A) = L.

A f(A) =0, 87 g(A)v(A) = I, \ifi g(A) ZA57FFH g(A)~" =v(A). O

FIRB] 5.72 AT LAE B — K A7 0 50 B 0 i) @, Lk nfl 2.13, T i i ] A
% 3.67 Ffl 3.68 HIHE .

il 5.73 & f(z),9(z) B K ERMERZHA, A 2 K E# n B7FE, iE
B: f(A)g(A) = O MAREFRMZ r(f(A)) +1(9(A)) =n.

B REEE, FE K EREEK u(z),v(z), 57
fl@)u(z) + g(z)v(z) = 1.
£ ERFRN z = A, AfFEER

RIS B DI
(mﬂ o>ﬁ(m>mmm0%0m>u)%
0 y(A) o 9(A) 0 44

(ﬂmg ) ( )%( gm>z>

WA r(f(A) +r(g )+n U\Tfﬁ‘%t f3iE. O
1? | 5.74 %ﬁ&ﬂ] % iﬁﬂ’][ﬂiﬁﬁﬁ@TU%%tﬂ?ﬁlﬂE"]Efﬂ%ﬁ MJLATJZ

%’%&"E 9 B’JTEF.

Bl 574 ¥ f(z),9(z) REH K EHERZHNA, o & K L n 4iitEs
] V ERIRMEER WL f(p)gle) =0, iEH: V =V, @& Vo, Hd Vi = Ker f(¢),
Vo = Ker g(¢).
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R BERE, FE K ERZ0R u(z),v(z), 15
f(@)u(z) + g(z)v(z) = 1.
£ ERFRAN 2 = o, ATFESER
f(@)ulep) + g(p)v(p) = Iv.
SHERM o € V, B ERATE
a = fle)u(e)(a) + g(e)v(e)(a),

ERE f(p)ulp)(a) € Kerg(p), g(p)u(p)(a) € Ker f(p), A V =Vi +Va. tE
B BeVinV,, HEXAR

B =u(p)f($)(B) +vip)g(p)(B) =0,
HMEVINV:,=0,FAEV=Vial O

THE A E AR 3.31 HEIRIE — R EER, 1 HR A E R L2 DR R
R fE AL T R AIIE R, (33 BER I MBI A R,

Bl 5.75 ®Q(V2)={ao+a1¥V2+aVi+  +a, V2" 1|2, €Q,0<i<
n— 1}, IEBH Q(V/2) B— MUK, JR Q(V2) 1ERh Q L4t (a] i —4L k.

EH W f(z) = z" — 2, B Eisenstein #|HIEATH f(z) /£ Q EAATZ), M
Trﬁ f(IL') 7% {75 B‘]ﬁ’]‘%ﬁﬁ ﬁﬂ']%lﬁﬁﬁ Qag +a1{'/§+ e+ Qpq \/n 277‘_1 =0 EV:]

REXMHR aw=0a==a,1 =0 ROHEEERN, BLUELEME. £ gx) =
ag+ a1z + -+ an_12™ 1, W g(¥/2) = 0, B ZIAPEAREFT AR f(z) | g(z).
HA g(z) BIREUNT n, ARER g(z)=0,Blap=a; = =a,_1 =0.

FIF (2)" = 2 BHHAE, Q(/2) FAERMEMNEHIINE. Tk Fl ik #2351
M. EEB Q(/2) AHu, R EAE FRiZeE#E BRI EE HETA. (TH Q(/2) H
FEEH a=ar+ a1 V24 +a,1 V271 5 0, HEHEMTRAH ag, a1, an_1
FERNE. 2 g@)=a+az+- - +a,12" ), W a=g(¥2). BAR flz) AL
H g(z) # 0 BIXEUNT n, 8 f(z) 5 g(z) BE&K, B 5.6 7[5, FEAHE AL
A u(z),v(x), EH

f(@)u(z) + g(z)v(z) =1, degu(z) < deg f(z) = n.
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FEERBRAN z = V2, T8 g(V2)0(¥2) =1, T o' =0(¥2) € Q(¥/2). Hik,
Q(/2) .

B Q(/2) KI5 ATHT, Q(/2) HE—To#h 1, V2, -+, V2n-1 [ Q- &4 &,
NIRRT A, 1, /2, , V20T 2 Q&M XM, BRI ENIHR T Q(V2)
EAN Q L& RM—4 %, $5ilH, dimgQ(/2) =n. O

B, BAEG B R ABIE, TR § 4.3.1 B 12 . AR
AR B R Z B FRIER, AOOGETT 7 EBEHHE, mHERE 7 HE&FE T+
Kb B R B — A S R T,

5 5.76 & f(z)=a"+az" '+ -+ a7+ a, BEHIE K ERATTLZIN
A, e &K En$LHEZEV EREETEHR o #0,ap,--+ ,, & V FHARE,
T 2
‘P(al) = aZa‘P(aIZ) =Qg, "P(an—l) = Q, ‘P(an) = —0p0—Qp_ 10— - -—a1 Q.

E: {a, a0, - ,a,} & V H—4HE.

B BATREESH oy, an, -+, o KM XENE]. FRIEE, BREEAEAE
m n /l\ﬁ C1,C2y " , Cn, 'fﬁﬁ

oy + oy + -+ cpa, =0,

ME (v +cp+ - +cap" V)(a)) =0. & g(z) =c1 +cax+ -+ + cpz™ ™t
W g(z) #0 H g(p)(a1) =0. F—HH, HEREESHRIE f(p)(ar) =0. EH f(z)
AufZ1H g(z) # 0 IRE/NT n, 8 f(z) 5 g(z) BE, NfIFE K LRZ 0
K u(z),v(z), R
f(@)u(z) + g(z)v(z) = 1.
£ ERFMN 2 = @, ATEEER
flp)u(ep) +g9(p)v(ep) = Iv,

EAWLFERER ) 7T

a1 = u(p) f(p)(ar) +v(p)g(e)(ai) =0,
XEBE a; #0 FJE, NI REHE. O
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§ 5.3 X%

5.3.1 Wl & A2

—. Rd#

1. #2WRX fi(z), fo(z), falz) BE, W ( ).

(A) fi(z), fo(z) BEHEK

(B) fi(), f2(x) HE, B fi(z), fa(z) BHE, B fa(z), fo(z) BHE

(C) & (fi(z), f2(2)) = di(z), (fa(x), fa(z)) = da(z), W (di(x),d2(z)) =
(D) #7E u(z),v(z), f# f3(z) = fi(z)u(z) + fa(z)v(z)

2. m,n AT 1 R ) 23 4+ 23 Bl 2?2+ 1 RN AEE ( )-

(A)z+1 (B) 0 (€)1 (D) 2

3. & (f(z),g9(z) =d(z), N FHEKERSLHRZ ( ).

) (5 gla)) =1 ®) (58,22 -1

(©) (f(z),d(z)) =1 (D) (f(z),d(z),9(z)) =1

4. F (f(z),9(x)) =1, (f(z),h(z)) =1, W FHZHNPA—EELERLZ ( ).
(A) f(=), f(x) + g(=) (B) f(z),h(z) + g(z)

(C) f(z), h(z)g(x) (D) f(x)g(x), f(z)+ g(x)

5. % flo) REURF LHET0, XK RS F AR W0 ().
(A) # f(z) (£ F EAEZ), U f(z) £ K AR

(B) % f(z) 7E K EA[4y, U f(z) £ F _EtHnT4y

(C) # f(z) £ F LEEHERFETF, N f(z) £ K LLHER

(D) % f(z) £ K EAAL, M f(z) £ F LA

6. & f(z) RERRETR, WFHMEEROLE ().

(A) f(z) HHERORBERMAR f(z) 4 BE T

(B) #8405 % f, R f(x) MR, W g ATRERR f(z) O3 %00

(C) # p REKHAEES f(z) R ETUMNOPTH RS, W f(z) €4 S0 - AT
(D) # f(z) HEET, WELEAHBEIR L0 E

7. BREBAREHR f(z) = epr(2)pa(z) - pr(@), IoH pi(x) NEAHEMREART 1 0
HATAHERBETR, W f(o) ELHEN ().
(A) T EH (B) ArEef B
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8. THIZTAERRUSFHEMRME ().

(A) z" +1 (B)az" +a" '+t +1
2 n

(C)l+w+%+-~-+% (D) na™™ — (n+ 1)z"™ +1

9. FHIZHALERBRE R4 E ( ).

(A) 1:2"+1 +1 (B) 1:4+4

(C) 2% +2* +1 (D) z* —32® + 522 + 22— 5

10. FoIGBIERKARE ().

(A) ZEE c RZHX f(z) Bk EWR, Wek fllz) k-1 ER

(B) HEH c BRL TN f(z) S f/(x) 09 k BAR, U c £ f(z) M k+1 ER
(C) HHEH ¢ REWHRX f(z) 9 k BN, W c BE f/(z) 19 k B

(D) # f(z), f'(z) IBRKLAETR £ REHKX, W f(z) F k ER

1. & f(o) RA YO ERF A 20, WIEMME R RIZE ().

(A) # f(z) | g(z)h(z) TTHEH f(z) | g(z) K f(z) | h(z)

(B) f(z) LHAFER

(C) # pr(z), p2(z) 2 f(z) MATARE T, B pi(z) Al po(z) EAHBEHATE, W pi(z),
pa(z) FEE BN LA

(D) f(z) BIATTLIE TR EA LT 2

12, ¥ f(x) AEROR EAZ TG0, WERMSRRIZE ().
(A) # f(z) KRB AT, WE LA LBR

(B) # f(x) A4y, MELHLHIR

(C) & f(z) MABERIELE, MERAE ELHR

(D) # f(x) W2, WEAAAT 2B Tk A 2

13. U V2 —1+i WREREE DO ERRABE TR EN ().

(A) 2 (B) 3 (C) 4 (D) 6
14. FHZ AR FRL A2 ( ).
(A) =3 + 23 — =3 (B) 223 + 23 + =3

(C) 23 + 23 + 8 + 221202 + 2w123 + 2xoxs (D) xf + 22 + 2% + 2122

15. FEIZHEAE AR ().
(A) 28 — 422 4+ 52 -2, 2+ + 1 (B) 2* — 422 4+ 52 -2, 22+ —2
(C)z* —2® 432 -8, 23 +22 +2+1 (D) z* —z2+3z—8, z* -1

=, HEHR

L # f(o) = 22" - 3¢° + 42° + az + b, g(2) = 2° — 3z + 1, ¥ f(z) BRUA g(z) AR
F2se—5Ma=( ) b=( ).
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2. % a,b,c EAFKM ( ) B, (2% +¢) | (2® + az +b).

3. Wy, we, 3 REIRK 2° — 622 + 52— 1 1 3 MR, W (21 —22)? + (21 —23)* + (z2 — x3)?
=( )

4. ¥ f(z) B—A=ZRE 2T, & flo) Bllo—18 1, Blz-2& 2 BRLz-3 K3,
M f(z) = ( ).

5. ot + 2 EELHOR L RETL? ()

6. W2REMAR o —20° +az? + bz -8 W _HR, Ma=( ), b=( ).

7. WERRE 2 + pa® +qr +r = 0(r #0), LU RIRMEECVBH =R RN ().
8 HFE Azt — T2 —5z— 1 =0 WEHBN ().

9. p REH, o¥ +pz+p M 2® +p MEKABEFR ().

10. CEERBETNR 2° + pr+q A DER 3+ 21, MHABEMEA ().

1. flz) =z —323 + 222 —~5c+ 1 $ = — 2 BEMIRERE ().

12. #ZILEBK f(z1,22), g(z1,z2) E—NEHEEMERSE, FENREMER? ()

5 3 3 3
13. W o1 =21 + 2o+ T3, 02 = T1T2 + 173 + Tox3, 03 = T1x2x3, W 2} + 25 + 25 H s K

A )
14, TR o8 — 22% — 5¢ + 6 WHBIRMESET ().
15 MM t= ()W, TR 2° +tx — 2 HEMR

2. MAR

1RV RHEEF L2 kAREE T, fi(x), i=1,--- ,m, gj(z),j=1,---,n
2V hmARE REXHHRESN, el T EMALERR, KiE: {fi(z)} HERKARTE
T {gi(z)} KBMARAET.

2. iEB: W (2 —1) | f(2™), W (2™ — 1) | f(z™).
3. R @42+ 1) | fi(@®) +afe(2®), W (z—1) | filz), (@ —1) | f2(x).

4. & f(z),9(z) REE K LOHEALRZHRX, u(z),v(z) 22 K EERKZ IR
B w(z)s(z) — v(z)(z) = 1, KiE: HEEHUERLE m,n, 2R u(z)f(@)™ + v(z)g(z)”
Ft(z)f(z)™ + s(x)g(z)* LHEHEK.

5. W pi(z),p2(z) BREANERZIN, & f(x) BRUL pi(z) BIRINR ri(x), flz) BRLL pa(z)
RN re(z). W u(z),v(z) Z1FE pi(z)u(z) + p2(z)v(z) = 1 MEHA. 4

9(z) = rz2(z)pi(x)u(z) + r1(2)p2(z)o(z),
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EM: g(z), f(z) KT pi(@)p2(z) AR

6. & m(z) & fi(z) i = 1,2,---,n) BAFERX, Kik: m(z) BRIABEANKEERY

R 78 (i=1,2,,n) R—MHEHBFA.

7. | f(z) = z?tl 1, f(@) BIAET 1 RN wi,wa, -+ ,won, RIE:

(1—w)(1—w2) (1 —wen)=2n+1.

8. # f(z) BR¥H F LMEBAXAXMEEN a,b € F, BF f(a+bd) = f(a)+ f(b), KiE:
f(z) = kz, Eh k € F.

9. iEf: 2™ +az™ ™ +b(b#0) REEAEEKT 2 HER.

10. Rik: 1 2 F7 2000 3 HR:

2t 20+ Dz + 2n+ 1)z" - 1.

11. SKiE: 2R f(2) = anz™ + an12" "1 + -+ a1z + ao BEB (z — 1) BROKES
152
ap+ar+ax+:-+an =0,

a1 +2az +--- +na, =0,

ay +2ka2+~~+n‘°an =)
12. RifF: 452 2% +52° + 42 + 222 + 1 = 0 TLLEHR.
13. % f(z) BUENT n HEHR, e = cos%“ +isin2n—" £ 11 n Wi, Rif:

10) = 3 1.

14. & f(z) RBREZIOA, BLA5H % 2 f(z) MR, KiE: f(z) = (pr — q)9(x), 9(z) #
—MEEHZ AL

15. WHBREZTNA f(z) = (x —a1)(z —a2) - (T — an) + 1, a; REAFHE KL, RiE:
f(z) —RAFEHIE LA 2 2 5.

16. & f(z) REAHZHA, H#F 5 MENEBH et = 1,---,5), 1 f(ai)) =56 =
1,---,5), RiE: f(z) &HBLEIR.

17. ® f(z) & n WEERBEE R, & k> n, RiE: V2 AR f(z) BIR.
18. Hili—MNRESDRAEARE LUK, EEH FHIR:

14+ V3, 3+V2i

* 263 -



19. REEME 1+ o™ + 2™ 4+ 2™ W L+ + 2+ -+ 2™ BRI EEER (m,n).
20. WHLE a,b,c, KiF: a>0,b>0,c> 0 BMRERMLE:
a+b+c>0, ab+ac+ be >0, abe > 0.
21. %V BEIEK F Lol mkndkitsm, D & v EREHEs # D &Es
(1) D(z) = 1;
(2) D(f(z)g(z)) = g(=)D(f(z)) + f(x)D(g(x)).
SKiE: D /2R S AR,

22. ¥ 2* +pr?+qz+r =0 M 3 MEA z1, 22, 23, R—DERFEEMA 2122, 7123, T273.
23. BT TR

T+ Tyt Tp =1,

243+ +12 =mn,

24. HHE G
2"+ (a+b)z" '+ (P +ab+ )" 4t (@ +a" b+ + ) =0

R T s = 2k + a5+ + zh.

25. 4 ¢ A28, ZHRK 2® + ez +1, 22 + ez + 1 HAM?

5.3.2 Wl & & X F

-, $dH

1. B2 (C) ZIEMIMIESE.

2. HEZ 22+ +1 WERR 22 — 1, T 2™ + 2% = (@ - 1) + (&% - 1)+ 2. W%k
# (D).
. (C) M1 (D) BHAR, (A) AR EFHIERE, B f(z) = 2%, g(z) = z. FiiE#H (B).
. NOAZERE (B). T L, 35 h(x) = f(z) — g(x), W (f(z), h(z) =1, h(z) + g(z) = f(z).
5. HE RPN ZE R (D).

6. H1A H ZHEE A ER K XA T mRIES (B).

7. BEHE (A). B, HARA pi(z) AL, pi(r) TER. XHOEEMSF, pi(z) FHEE, BT
PASEANE 1 4,5, F74E w(z),v(z), f pi(z)u(z) +pj(@)v(z) = 1, FEEAD pi(z) ZEILELME, T
2 f(z) LEM.
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8. B f(z) 1 f(z) MARETFEIE, RiZik#EE (D).

9. & x =y+ 1, Hl Eisenstein FIA¥E0] %1, REH: (C).

10. I EMBEA AT, RAZERE (A).

11. B EmEE 7 BEAE R B AE, MiZiE#E (C).

12. %& f(z) = (z® + 1)(z? + 2), BIRIRLZIESR (B).

13, BMEHRAN (@ —vV2+1-i)(z—V2+1+i)(z+vV2+1—i)(z+V2+1+1i). & (C).
14. BARMIZIER (C).

15. it HE g ik (B).

TR

I

1. A RERIERI TR o = -5, b=6.

2. A EBREA R a=c b=0.

3. Hl Vieta ZPEEIARGERA 42.

4. f(z)=(z—1)(z—2)(z —3) + x = z* — 62 + 122 — 6.

5. RISk RZ ¥ 2 IR 2, #utk2 i nr2y.

6. ¥ 2 AL S I FEATH, ENMRETE, iTRE o =—6, b= 16.
7
8
9

.1z g +px+ 1.
1

5
XA ZTAER B BN, NEE AR, MY R, FkRERAE TN 1.
10. 55 REOT B pxT HHB, R — AN AR 3 — 21, Fif Vieta EHEA 5 —HA —6.
11. H&%ue ERERECY —9.

12. A—5E.

13. o} + 303 — 30102.

14. 900.

15. =8

2. MAR

1. W di(x),d2(z) 77502 {fi(z)} X {gi(x)} MmAAETF, Mbcma#d di(z) | g;(z),
i dy(x) | do(ex). [FIFLANIE do(z) | di(z), B di(z) = do(z).

2. HRHGERAR f(1) =0, & (z-1) | f(z), TR (2" -1) | f(=").

3. W1 H=EWRA Lw,w?, WU fi(1) +wfe(l) =0, fi(1) +w?fa(1) = 0. Bl fi(1) =
f2(1) =0. HRFUEHEPHLEL.

4. & p(z) = u@)f(@)™ +v(z)g(z)" M P(z) = t(z)f()™ + s(x)g(z)", W f(@)™ =
s(z)p(z) — v(@)(z). B p(z) & o(z) A P(z) OATLEF, B ERTE p) | fz)™, N
ifi p(z) | f(z). FAFEAIE p(z) | g(z), XE5|RE (f(z),9(x)) = 1 HFE.
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5. 8 f(z) = pr(2)qi(z) +ri(2), f(x) = p2(x)ga(x) + r2(x), W

f(z) — g(=)

f(@)(p1(z)u(z) + p2(2)v(2)) — r2(2)Pr(2)ulz) — r1(2)p2(z)v(2)
(f() = ra(@))p1 (z)u(z) + (f(z) — r1(z)) p2(2)v(2)
p2(2)gz(2)p1 (z)u(z) + p1(z)q (z)p2 ()v(z)

p1(2)p2(z) (g2(2)u(@) + g1 (z)v(x)),

W pr(z)pe(a) | (f(z) - g(x)).

6. ¥ m(z) = fi(2)gi(a), B d(z) £ gis) = ;‘g’) HRAAET, W ZE 1 fi(0)
AR W d(z) # 1, W m(z) TR filz) BEDAMER. RZ, & m(z) ARBEDAER,
W m(z) = h(z)t(z), h(z) & fi(z) BBAAER, W t(z) & gi(z) WART, # d(z) # 1.

7. RER f(2) = (@ - 1)@ +22 7+ 4+ 1) = (- Dz —wi)z —wz) - (& — wan),
E (@® + 2+ ) = (2 —wi)(z —wa) - (T —wen). & z=1RAEIELD.

8. W f(1) =k, W f(n) = kn(n =1,2,---). FREZHRA fz) - kz BEFZME, B
A f(z) —kz=0.

9. ZEZWXMEEAN ne" ! + (n — m)az™ ™ = 2" ™ Hna™ + (n — m)a). FRLTA
FEEL, #F a=0, W z =0 ARIEZ AN, NMEZTALER; F a#£0, Il z =0 ALK
ZHAMR, T nz™ + (n —m)a=0 REHLR, HHEZTRPOERBAKLT 2.

10. ZHRAE 1 REZHAMM, XELFHEL M SRR, BARKL =0 SR, NifiH
i 5.23 EIf 4.

I

m(z)

11. B 5.23 140, f(z) AEME (v — D)FT BRBRLARY f) =) =---=Ff®Q1)=0.
EX go(z) = f(z), g1(z) = f'(2), gi(x) = (zgi-1(z)) (i > 2), MELL B BT R, f(1) =
F)y=-=f®1) =0 HEAMNE go(1) = g1 (1) = -+ = gr(1) = 0, T J& 7 BN A Freds &1

12. FAE—EHRATEBEE R TR, ﬁtﬁﬁ?ﬁiﬁ*& B R
13. % f(z) =ao+arz+- - +amz™ (m <n), W 3 f(e) =nag+ar 3 '+ +am Y, ™.
i=1 =1

=1
HREEI(1<j<n) #E LM KB, EE2HRX o 1 +2" 2+ -+ 1. Filt ieﬁ =0. F
RN EO SR, o

14. ¥ f(z) = (pz — q)g(z), g(z) B—ANHEAMEL N, TGP’ g(z) = ch(z), h(z) BAEE
20, c BAHEE, W f(z) = c(pz — q)h(z). H Gauss 5|1 H, (pz — q)h(z) HREARZIR, W
R oo R, B f(o) RERBEIMATE. Btk c REBH, g(z) ¥R TA.

15. % f(z) = g(z)h(z) BRERZBEZ AN R, W g(ai)h(a:) = 1. BHA g(z),h(z) RER
FEWA, B gla:) =1, h(a;) =1 FK g(a;) = —1, h(a;) = —1. TWERE, #H 9(a:) = h(a).
M f(z) & n KEWMA, g(x), h(z) BRENT n, 8 g(z) = h(z). T& f(z) = g(z)?, XM n £
AHOTJE.

16. & f(z) = (z — a1)(z — a2)(z — a3)(z — as)(z — as)g(z) + 5, WA f(z) — 5 RERAKZL
Wi, (z —a1)(z — a2)(z — as)(z — as)(z — as) BREBRZHA, ALl g(z) DREERHLIHHA. B
SE f(z) BEEIR ¢, W —5 = g(c)(c—a1)(c—a2)(c—a3)(c—as)(c—as). M —5 NHEF £1, £5,
AATREA LR fi#.
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17. # Eisenstein #|HEA 4, zF — 2 # Q EATY, ANIER §2 BRI EZTHR. & 2
£ f(z) MR, WER D Z MR EAEFEATH (oF - 2) | f(z), 8 deg f(z) =n < k, F/E.

18. BESUIE 1+ 3 BN ZHRR 22 — 22— 2, 3+ V21 BRI ETRARL 2% — 6z +11. &
HHABEZMA f(o) HR 1+ V3, 3+v2i, MR ZHROEAEFTAE (22 - 22-2) | f(z),
(z?—6z+11) | f(z). A (22 —22—2,22 —6z+11) = 1, M (2% -2z —2)(2® —6z+11) | f(z),
MiTiERZ G RE BN NFEARE SRR (2% — 22 — 2)(2® — 62+ 11) = 2* — 82° +
21z — 10z — 22.

19. g, BmE 2L

-1 x(m-H)n -1
-1 gt —1

, Bf

mm+1_1 " —1 m(m+1)n_1
z—1 z—1 z—1

(5.1)

mtl _q | glmt+Dn _ g
r—1 z—1 °

m+1
CE om0 R, W 514 LRI RS TR, T

EEF (2™ — 1) | @™ — 1), (2" — 1) | (I 1), el

" —1 I(m-}-l)n -1

rz—1 z—1

no__ (m+1)n _
A E Tl ng A 50 RME RZ, % (5.0) R, W Q 56 945 T 44,
—1 z"

T T o, AT A SRR (o™ — 10" — 1) = o1, i 5,14
T%ﬂ m+1 JFEI n E? BISCFTAWRE m+ 1 A n HRAIEEHXS (m,n) BUAFK.
RTFEHRSE. Rat+bte=p ab+act+bc=gq,abc=71, W f(z) =2* —pz’+qz—r
K a, b,c AER. EHHEERA AR, THRARR.
21. FAERESIEY D(2") = na™ ' BRI AL AR
22. F Vieta FHEARE f(z) = 2® — qz* + prz — r%.
23. KMl 5.59 AT A TEMIMEN o1 =20 = = a0 = 1.
24. % k FI¥CFERSNE K Newton ARBIARER sk = —(a* 4 b*).
25. MM TER c= 2.

T
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§ 6.1 EA#AD

6.1.1 %IiE1E. %FiE/o & RABKIBRD

1. EX
W REIF EEFE V ERNEAHEEHR, H A AecF,ecV Ha#0, &
p(z) = Az,
MFR A REMEH @ B—MFILE, ME z A4 ¢ KB THRIEE X FRHER .
2. EX
BARBIKE I n R, # A\ eF, z & n EETHIME, £

Ax = \x,

MFR X RHFE A B— NMHEE, A8 « FA A BB THRAEE )\ FRHER £
3. EX
WA REHF L n iR, MW f(N) = ML, — A| A A BIFFIEZ T

—AEAE AR M RFE 2 T GE SO B B2 AR — A5 T R AR
(€5

4. X
WA REMTE V _ELHAER o FIRFIEE, 4
Vie=1{zeV|px)=x}={zcV |z £ o HET \ HFMERE}U {0},
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W Vi, &V BF2EE, FRA @ BB THREE A\ FHRHMEFZME. dim V), F88 A
PRCES&9:-%-'8
B A £ F L nBrERE A KRIEHE, £

Vi ={z€F'|Az =Nz} ={z € F" |z & A HIRT X\ HIFHERE} U {0},
NV, REHFTRA (NI, — A)x = 0 FIRZE, NTiR F* 7200, RN A KB
FHRHEME N BAFETEME. dim Vs, = n — (Aol — A) FRA Ao B LT EH S HL
5. X

WA 2 @ (B A) B m EREE, BIER ¢ (8l A) BFFEZ TR m ER,
TER m N Ao BIAREERERES. HHNG m = dimV,,, WFK A FARBEEM)L
MEHME. BEXN ¢ (Bl A) FEE—MFEE, AR ELH L= HSE,
FR @ (B A) FHEERERER.

6.1.2 #8 Ll *E P&

1. E3g
ARG R B R B AT A (] BO4REAE 2 50K, AT LA AR R A AEAE. (THE 4.
2. EF

n HERE A ) n MHEEZMETHER A (03, B A MEXNAL ETRZ;
n FERE A B n MHEEZRETERE A K751 E.

3. B

HHME A REUR F ERER B REESE F L, WHEE F ERTEER P,
ff P'AP 2 E=fAFE. 55, A EEHEALT N (B) L=/

6.1.3 3 A 1t

1. EX
FRAERE A WX ftl, B EMHBLT — X AR, REMHEER o AT AN, &7
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fE—HE, EXHET ¢ KRR M.
2. E8

B AL A2,y A RERMETE V ERAHETER o BARRFE®E, V; RFFEE N\
FIRFET 28], U

i+Vat+---+Vi=Via Vo - @V,

3. #p

MR o [ T A FIRFEAE FIRFAE 7 B T k.
4. F8

B REEF ko BLHZF0E V EROLHETH (KA R F LK o BHER),
A Az, o0 A R @ (B A) FIEBAESREE, V; ZFFEE A FRMEFE, WF
FIGE R EM:

(1) ¢ (8 A) ATxtF1k;

(2) @ (B A) B n NMEMET RIS R E;

Byv=vieV,s---aV(@EF=VieVe oW

(4) ¢ (B A) HREMFHER R,

5. #Eid
oo BRMENE V ERRHETR o (B n BHERE A) FH n DAFEREE,
M e (8L A) LR k.

6.1.4 #& /N B I X

1. EX

wWARBEF L nEME, FAGEAETF EHNEFE 2T m(z), A m(2)
e A BENEFZHA T REESENE, WK m(z) & A B2 8RN 20
. [FIEEA]E R 2 T

XA R e AR e, RN 2 A AE M —

2. Cayley-Hamilton EIE
= n MERE A RFRMEZTRA F(0), W f(A) = 0. MR BBA LKL R.
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6.1.5 #FIETEEHTEIT

1. F—REEFEE
B AR n R, A= (a;), W A BRHEEEE P 50 E &S

iz_aiilsl?fia 221127 sy

EF R, =lan|+ -+ |aii-1] + |aiisa| + -+ + |ain].
E  ZEBENFRN Gerschgorin A —EH, IXKE/E . LRRF
AX KR

2. F_RIAEE

ARL EH AN ANRRERSSETMEEXE, LhENEEXENE S &
MRKESA, MAHRA b MAEEEEZEBXEA (FRMRRESNITHE
3, EREOEFEL).

§ 6.2 VAR

6.2.1 FIER(EFoFFIEmE

1. MAEXEFERN—LEEL

Ble1l WV REEIF L nBrERE2EARPRETE, ¢ £ V EREHER
B o(X)=AX, Hh A B—1TF L n M. KIE: o 1 A BEMHERRHE
18 (EHTREAR).

W OH AR A KNRIEE « BEHANKSLERE I Az = de. 2 X =
(z,0,---,0), W (X)) = AX = AX, Hitk A 2 ¢ M.

RZ, % o(X)=2X, X #0, M AX = )X, & X = (z1, &3, - ,x,) HFI
SrERe, HEE i AFIAE a; # 0, N Az, = Az,, Btk )\ R A MFFHEME. O

il 6.2 & A\, N\ BHFE A BB NARPAFEE, o, ap 2502 A, Ao BIRFE
M, RiF: o) + a; DAR A FIFHERE.
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R FRIER. W)
Ala) + ay) = plag + ay),
)
A(a1 -+ 052) = Aa; + Aay = Moy + .

E5):a
(A1 — p)ag + (A2 — p)ay = 0.

o1 T RS FVRAE (L O E P R TS, O M = o, Az = p1, T Ay = Ao, Bt
FE. O

Bl 6.3 Wt p R&METE V EMAHEER, V H-NEMSH:
V=V1€9V2€B~~@Vm,
Hep AV, #2 o MAZRTZNE. & o REIE V, ERRIEZ A fi(X), KiE:
e PIFHEZ T
FQ) = FiA) fa(A) -+ fm (A).

W W Vi(i=1,---,m) B—HE BENHR V —HE i A £
£V, LHIRRE] (£ V; BTBGEET) MR, W o £ V IXAR T RRRER N

A,
A,

A,
FE f(A) = [M, — A| = | M — Ay||M — Ay| -+ | M — Ap,|, BIZR R, O
Bl 6.4 B AR n MENUERE, RiE: B Az — 050 LEIFEM.
ER IR AIR IR A A TR R, A
t-4l=(5)"+3) -
$orft ¢ RN B ESURTT RS T, ) ) = 0.5 TR A RAFE(L O
2. SIS, WM R ARG A

AR n MERE, f(z) =ant™ + amac™ '+ t+ax+a 2N
I—Drlit, ia f(A) = amAm == am—lAm_l =ises = a'lA = aOIns )”\U%EB!{: A E‘J%?.[E{E‘Ej%ﬁ
e f(A) FEFIEEAE E — €N XA, X2 FTHEAEE 6.5.
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Bl 6.5 W AR nMHEE AL, A\, B A IEEHRERE. X f(z) 2B—
gﬁﬁiﬁa ER-U—E f()‘l)f(/\Z) e 1f(>‘n) 7% f(A) még{;%ﬁﬁ

R EMERE A n YRR (R) MET B =M, T

Al * L *
0 A - *
PlAP = _ _
0 0 - A,
A b= fsE R, Bk R R - = MAERE, 2 EARS 5
f(,\l) * . *
0 A *
pgap—spiapy - | 0 T .

Ht f(A) FIEIEFEEA f(A), f(A2),--, f(A,). O
TR 6.5 FIZE R LM T
il 6.6 W A ESLEIERE, X I, — A PFEEMBKENT 1, KiE:
0< |A| <2
ER B RAERE A RORHIEE, W I, — A MORMEEAR 1- 2. B8 [1-)| <L
N REEL W 0< A <2 B N RES NN R A KRHEE. FA N BER

i BBl 1 B, B AR A, 0 < [N < 2. |A| FTHRREEZ
B, BEREF0<|A <2 O

Bl 6.7 W f(A) REM A BFRFEZIHK, A, A 2 A KIFTAHRHELE,
g(\) RAE—ZW. EY: R g(A) BTHIAET R(f,9), BIFT f,g K4

ER EEE fO) RE 2R, B 5 A
R(f,9) = [[ o)),
j=1
Heb )\, B A WSS YUER g(A) TR 90,

lg(A)| = [T9(\) = R(f.9). O

Jj=1
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& fEA 6.7 AR, F f(A),9(\) BFK, W |9(A)| = R(f,g) # 0, A
M g(A) AR, H—PHITRATSHEH 6.59.

Bl 6.8 & AR n WERE, KREERA A, Ay, A, RTF 2n BRI

fiE{E:
A A?
A2 A
2 B 2 ERRE 2.59 ATA
M,-A -—A?
—A? AN,-A
HER A+ A2 FREEA N+ 22, A — A? JREE R N — 22, EATRIERER
FEHEME A

— |, — A — A%\, — A+ A?|.

MAMNA = AN+ A2 0 =A%, A+ 220, - A2 O

I R BER — AR AR RS R — R B R A 2 UK, A0 AT el 0 R O 4
(EER B RAERE R, XMESEET 2SR

Bl 6.9 KT FUFEF MR HIRFAELE:

a; a; az - QAn
an ay az -+ QGp
A= |G- @ a1 -+ Gp3
ag az Qa4 --° ay
> (0] In—l 2 1
g = { o , f() = a1 + azz + azz? + -+ + ™, W HH) 2.12
ATH A= f(J). S8R HEAE AL, - J| =2"-1, TR J F4FEEN
wk=coszk—ﬂ +isin2k—n, k=0,1,--- ,n—1.
n n

@ﬂt A mﬁﬁﬁﬁ f(]-),f(wl)a e sf(wn—l)‘ a
THEABIB B RA XEMEL TR EE, ER_R—MRE ARG L.

Bl 6.10 & n MM A EE—NLZTR g(z), B g(A) = O. KiE: A RIRHE
)\ thiES g(z), B g(A) =0.
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i a2 APBETRIEE ) FFHERE, 2R $EiHES
gN)a=g(A)a=0.
M a#0, Hit g(A) =0. O

gl.l 6.11 E%ﬂr‘ﬂ% a = (a.l,az,- $3 ,an), 6 = (bl,bg,"' ,bn) Eﬁﬁ\jhgrﬁji,
H ap =0, RIEME A =o' MEIRHMEE, HHiH A REMLT X AER.

2 AHERE A2 =0, Bl 6.10 TTH A FIRIEE2AE. B A HUTX A
SERE, MXASX MM W AT, AT A UEFHERF, X5 A+£0 #FE, K A
AT AR O

NAEER A, LR A~ FRHEEMN A RREES FIIXR.

Bl 6.12 & n MR A REEMRE, # A BREEN M, g, -, A, RIE:
A BB AT AL, AT

B HARERE A BRWHEME, M-\, = |A| # 0, FEEAN N #£0 (F
b, A SRR ULEZHRCHFTEESANE).
FEAAERE—A n BYAEREYY (B) MTF =M%, AT

Mok o
P'AP = e
0 0 - A

BN E= MR R E =A%, 21 EAERE

/\1_1 * e *

0 X! -0 @
P—IA—IP:(P—IAP)—1: . .

0 0 P i

Bt A~ BIABREER AT AL A0 O

FEBRAERE A* BUAHEMEA A BORHEMA FAIKE.

Bl 6.13 W n WIEME A BAEEEN M, Ay, A, RiE: A HIE
%J H/\i’ n/\iy"' ) H /\i-

i#l A2 i#n
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B FROAEE A n BERS (B) MUT E=A%E, W

0 A -
P AP = ,
0 0 - A
BN £ =M R R R AE R D 2 = M RERE, 20 AR 2
H /\i * s *
i#1
P*A*(P")' = (PT'AP)* = i#2

i#n
lH: A* B@é%ﬁ%ﬁﬁy‘j H )\i, H )\.,;,"' ) H )‘i- O

iF#1 1#£2 i#n

3. FHEZWMN, HFIEZMAN AL ST
Bl 6.14 & f(z) B— n KE—ZTA:

fl@)=2"+an 12"+ + a1z + ao.

MEBIRREA f(z) BIRRE:

0 0 —Qp

1 0 0 —aq
c=101 0 —ap |,

00 - 1 —0Qn—1

KiE: HFF C WRFEZ R f(N). FIHRXASGEIRME T 51 i)
B f(x) BIRA A, Ao, oo Ane g(z) AR, KEL g(M), 9(A2), -+, 9(An)
HIRE) n IRZ T,

B AT (ML, — C| BT RITH RSNG4 L.
BFARERE g(C) MHFAEEA g(M), 9(N2), -+ ,9(An), B h(z) = |2I, — g(C)| Bk
RERFZHA. O
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n MM A FFEZ TR (AL, — A| MEBERET (-1 A, n -1 KR
FT —tr A HADIM RABUEFTH 27 FTHEAIF 6.15 [EIZ 7 XA A &,

fl 6.15 ¥ n MM A FUFELZ AN
FOO =A™ + @y X* 7t L agd™ 2 oo o @,

KiE: ar T (—1)" bk A BIFTAE r BrEFRZA, B
== I A il i2 '1:1- — o a2
ar = (-1) Z A(i]iz"'ir)’ P12 L

1<i) <ig<--<ip<n

B, HR A BREEN AL Ao, A, T

Z Xighey o Ay, = Z A(%lz:zzz:zr),r:l,z.._’n

i1
1<i; <ipg<-<ip<n 1<iy <ip<-<ir<n 142

B A MFHEZ TR f(\) = | ML, — A, 51 1.39 aJ %0, £(A) & An=" (B0 AT,
Bin—rMEFR) BRBNZLE —A BFTA »r METFRZA, B 0, FF (—1)" R
LA BIFTE r MEFRZH. B AN IRH Vieta EEEAF. O

TG R B RR—ANRH, X RO WAIE A MRHEE S NE.

Bl 6.16 & AR n BT, B8 A BFREESRSHE A —HETFR
ZHE ZMETRZAMEETE. KIE: A RFRFHER.

B BE A FREEAN M, Ag, -, An, B ERRTRN

Z,\ = M+Xde+ o+ A =0,

DA = Mt Ads++ Aaide =0,

1<i<j<n

y

Z,\Z—(Z,\)hz > N =0

1<i<j<n
By N #RRSLH, X =0 X —V0 @ B TRFETEERN P, (61§ P1AP &
Extak ExREANTN E=/AEME, @i 24 /{8 P'A"P = (P 'AP)"=0
MiT A" = O. AL LAFH Cayley-Hamilton EEERIER, BT A FSFEES
RE, MHFEZ TR A, Wil A”=0. O
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5l 6.17 ¥ P RAI%EM, B= PAP' — P 1AP, KiF: B RS2 M

IE EREE PTAP Rl A ML Et tr(P7'AP) = trA. FIEATA,
tr(PAP ') =tr A. Fit tr B =0, B} B M¥HEEZMAZ. O

R RO RAUE B S L R 52 0 TR, Tl —AN R f el

fl 6.18 & A,B,C & n i, K+ C = AB- BA. XEfIEA%
+ AC = CA, BC = CB, XiF: C W EEENE. XEKEZHHIEN ABC =
CAB, BAC = CBA, | F REWARF KL

ik 1 (R#&F %) FEE
C™=C™'AB-C™'BA=A(C™'B)- (C™'B)A,

FEt tr C™ = 0 IMERE K IEBE m RSL. BE C FFRHEERN A, Aoy, A, W C™
FIFRFAEEA AT AT, - A, NTIXTER I IERE m, &

AP AT 4o A =0, (6.1)

HE 5 & 560 AlB oy =0y = - =0, =0, NI \; NZTR 2 B, T
BAM=Xl=--=X,=0.

ik 2 (JUT &) ¥ A B C ERER n £FMEZE V LHKEE.
W Ao & C H—MFIEHE, X V), £ C KB T ZFFIEERRET R, H AC=CA
K BC =CB ", V), & A &k B {EAGMHEHRIAZTZHE. ¥ A, B,C Rl
T Vy, b, XK C WBET ro, Kb r &V, W4H, T (AB - BA) £ V,, L
FIPR ) ST, Fi rdo =0, Ao = 0.

WA AR S 0 ERTR, MIE AT RO, 77253 T R R B

0o 1
o))
0 =1 == 0 1 0
2
Hit®% C = AB- BA, ABC = CAB, CBA = BAC, {2 C HIF1EHEN 1
f1—-1. 0O

x (1) REUEERWE%XMH AC = CA Al BC = CB REH P/ oLk
4R,
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(2) 2%l (6.1) RLLaE, A AR 5.60, EEH Vander Monde 1751 3t 7] A
UEBA 58,

4. BEBERIER AFFIEE

SRAERE O RHEEE F H AR 5, 3 Lo 56 R A PR id w] 46 iR KK T4k, R T 69
MR M A R B R B, JE PN RR LB ITIZ B £ T4 R AIE
B, ANGH T 3 Mk B—MAERNRIBAERENRER AKX B _MTEM
(R A R B A HEATHE Y 28 =Rk R ahik.

ff6.19 AR mxniEM BEnxmEE B m>n Kik:
AL, — AB| =A™ |\, — BA|.
A1 3\ #£0 B, BRI HRERE:
(,\Im A)
B I,)’
EA AL, I, BEAEER, SHEHAXTE
| - (M — A(L,) 7' B| = M| - [I, — B(M) ' A,

Bp
AL, — AB| = A™"|\I, — BA|.

BA=00,F m>n, AN AB BIFk/NF m, ¥ | — AB| = 0, i L;
#F m=n, DR LA
ik 2 B ARKRET r, WEETYE m BHERE P 10T n HERE Q, #

I, O
AQ = :

Q_IBP_l - Bll Bl? ,
B2 By

ﬁq:'Buz%Txrﬁm:-,mu

papp-i—[Bu B} gupsq. {n 9
o 0)’ By O
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)4

A, —B -B
|/\Im - AB| - . ' = /\m_r})\Ir = B11|.
o) AL,
A
M, - B o
L, — BA| = ! = X"T|AL — Buy|.
—321 /\In—r

b | AN T T AT/ B4

E 3 SEIEW m = n . £ A Wi ) BA = A-Y(AB)A, Fit AB
A BA FIL, EAEHES TRAS. % —ARE T A, oTIE]—SUA B b, — 0,
(45 1,1, + A RATAERE. AT TR T8

FEER AL RT ¢ KW, NIRRT ¢, S Pl R R Bk R,

2t — 0, 117
I\, — AB| = |\, — BA|.

B m > n BEE. £
C=(A0), D= <B>
(@)

Hep C, D ¥A5E m x m 5EFE, T
CD = AB, DC = (BA O) .
o O

Bl 1 7 R TR AT 43

IAM,, — AB| = |M,, — CD| = |, — DC|
A, — BA _
= O | _ymnar, - BA| D
(0] /\Imfn

il 6.20 W o= (ai,a2, - ,a,) L n FTAEH ac’ =1. HREME I, —
20’ o HIFFIEAE.

e W A=1I,—2cc, WHEF 6.19 7715
ML, — Al =|A— DI, +2a'al=A—1)""TA-1+2)=A-1)""1(A+1).
Ft 1 2R A B n—1 BREE, -1 2 A FEFIEE. O

= 280 -



Bl 6.21 fBE a;(i=1,---,n) HREEH Ha+ar+--+a, =0 RAKRTFF]
S B R RO :

a?+1 ajap+1 -+ aa,+1
azay +1 a3+1 - aga, +1
apa; +1 apag+1 -+ a?+1

e e A ATLLTEAN A = BC, H

H# 6.19 AJ15
|M,, — BC| = \""?|A\L, — CB,|.

HEH o +a+ - 4+a, =0,

OB — al+a3+---+a2 0
0 n)’

Fit A MHRIEERN O (n—2 E), n,a? + a2 +---+a2. O

fE61 6.19 HIEE 2 W, BATH T 0 RIERERI T, ZXEERREERE R T
FRANERIE AT EREAERNER, RAOTES H FHEAE .

il 6.22 & A, B, C 352 m xm, nxn, mxn #HE XE4 AC = CB,
C WHET r. RiE: A 1 B £/0F r NEFEEFEA.

B HAEXHERN C #HTIEW, fRi%
O I. O A A A B-— B,, B ’
O O A21 A22 BZI BZ2
AC — A, O CB - B,, B ‘
A; O O O

HAC=CB 1 A, =B, Ay; =0, B;, =0. &%, A M B /0K r ME
FRIRFE R

Iy
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BURUEM — M. oA C MBRET r, AP C = P (g g) Q, P
& m Mol @RERE, Q & n Ml EHFE, W

r 1O r
Ac—ap |t o-c-p(F © QB.
0o O o O

I. O I, O
AP =" " BQ .
riar(G o)-(6 6)o
HAITEAIES, P~1AP M QBQ ™' A4 r MR, Hit A f1 B 4
A r MEERREE. O

5. MMM QKIS
P A B AR AT 2 EAREAAE (7] 5 1 )RR R R Sk S e e DI R &R, XA (]
RS FER R B =tk O ffh) 2%, TR 3 Mk ARSI, £6] 6.23 h,
BAVRA TAZEF 2R 7, XM HRIX KR B 77%, TGS 28 ).
Bl 6.23 Bl p.p RELMTNE V EAIZHRPEELS, B oy = pe, Kii:
e Hl 2 EAOH A QIR A

] EHARHCHE A E B DA K 2t T FEAE AR OK B8 T R, dEBOR TR M 4tt
75 6] b i 2 AR 0 U 0 5 /D — AMRHIE AR AE [ . (R e o 19—
FFEEL Ao, T Vo RAFIEE Ao HIRFIEF2E0]. B8R, Vo &2 ¢ MAZFZN. H—7
i, MMEER z eV, A

eY(x) = Pop(z) = P(Aox) = MoP(z),

B p(x) € Vo, Bk Vo B2 o KIAZR 250, BErER i  RiEE Vo b BT v
RGEMKT FHHELEM N, 8 ply, EOA—DRIEE po LEFHIEAE o € V),
B ¢(a) = Moa, Y(a) = poa, NIl @ B2 @ Ml ¢ BIAFHERE. O

E (1) Bl 6.23 FIRBRAR: HEHEM A M B aj#, Bl AB=BA | A
M B Z2OH—ARILHFHER &, ERBSARUER S, R EEEHENE A FlRE
A A A LR, SR AR R o FEME RIS, HF R
EFEFEENZ, A EAEFE0 V) ERPRS] R B AR e AR 722 (] L1
PRI, AR 4E M & K F =8 Loy rh]. AaMEE A AL 250 EREIR
AFERE (BN T) R HiEE A CEEIXA 8.
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(2) B 6.23 1955 % — R 09 MR R AT (. B, A = I, B — ‘1) ‘01
A, B RRFR S, B B EOR SRR L AN R, Wk, B
AR R IR AR (E MR +i), TR R &, 7
DB R AL HRE R T . N T06 6.23 M40 H FE0R F F, AL 5
B A, B B EEEE F b, 35005 5 1 LA 1 Rk T 0 3 1 5 1

Bl 6.24 W o, REGK F LHLMEZR V EARHEMLIERSR, H 0,9 H
FAEMEERTE F b, SKiE: @ fl o BAOH—ADASLARAE A L

EY HEHTRANRMBERA R, HFHE F ERNLERHRE F ERER
£ F A —MHEE, WE F LR EER F L5 A 842 8] o f7 78 0 R R
MEA &, ERLERBR o K—MFIEE Ao € F, B Vo ZFEE Ao KIRET (.
LR, Vo & o MAZRTZE. H—7H, MEEN eV, H

PY(x) = () = p(Aoz) = Aotp(z),

B o(x) € Vo, BHBE Vy thig o KA TZE. BV B—HEIHT KA V 4%
W o FEIXARE T BRI T RE 5 Bt R

A C

O B)’
Hh A REMTH ¢ REIE Vo LEAEETHRAER, T My -9 =
M — A|]M — B|. R ¢ FIFEEEE F b, 1 A FEHEEEE F B, B o)y,

FIFFIEEERE F . AEE o)y, B—DIFIEME po € F LERFFIERE o« € V. |
I p(a) = Mo, P(a) = poa, Nii a B ¢ fl o BAERERE. O

] 6.24 HIARBIRAR: HEHIRF LH n MR A, B /ac#k, HETRE®E
#HEF b, U A, B £ F* hZEDF AN ILHRE &

Bl 6.25 EHHHEM {A;|i=1,---,m} FHEZHE, KiE: ENE2065 42
FEHRFAE ) B

EH X m TR, m = 2 BES] 6.23. WAEMEANENT m W EEIRT,
BUE m MEERHEE. BEH A, AEREZRIIMEZNE V ERNLMEER, %V
= Ay BEARET 220, W6 6.23 KRB emR, Vi & Ai(i=2,---,m)
AZFZME. # Ai(i=2,---,m) RHEIE Vi L, ENVREMNARATZHRE, HIE9
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BT Ay, (= 2.+ m) HASIORER R o € Vi, KUY o B2 A, H04F
ﬁE[E]%, U\ﬁ!ﬁ « I% Ai (z = 17.. : ’m) E{J/A\;j\:%ﬁlzlﬁ]i 0

Bl 6.25 FEHIH F LRHE 2 5 F LI n R {Ale=1,--- ,m} PIA]
35, HEMMAHEERE F 5, WENE Fr f 2087 2 RHRHE A E.

6. FFEEMNMKTT
5l 6.26 W A & n WM, A= (a;), ENEER i=1,2,--- ,n, H

n

Qqi > Z |as;],

=1

TUFK A RS RAERE. SKAUE: ™A% X A o5 P RE RO O RP A AL A S B0 A2 I S
RIEANSE T2, DT P2 X A o DR R A T 5 R

iER A —EfEE, A MRHEERE TSR :
|z—aii| S Ri, G = 1,2,"' , M.
M ai; > R; >0, 1 A FIRFEERSLELZ B O

B 5 HSAR ¢, MAESERIEAREGRBE - MEHNT
% (FTLAE R R a0%), N HEBATH A ERMG THFIEE RTEE.

Bl 6.27 WIRESLEE A AN EED L HWABISMIAR. B BAOEN
B (NEIEEAE) AATaER P AMRFILE.

i #® A= (a), &

ayr tayp - ta,

tazy agey -+ tag,
A(t) = ]

tan1 tapz -+ Gpa

MR e, A(t) WAFEETERE T 71 -
\z—;aii| S tRz, } = 1,2,"' , 1.

5t <1, A(t) MIEEER |2 - aul = R WAHE. TORHEERIARS ¢ 52
AR, B2 ¢ =1 B, RFE AR SR F 4. O
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6.2.2 ABLLAZEPEFoxS A 1L

1. TEIERE P BItE

B, BATMA— T AR ML AR R EREER L. F A BT
HA Ay Az, A, P ATTERRE, HiR P = (a5, 00, @) & P HIFITR, A

P—IAP = diag{/\l, Ag, sew /\n},

i
AP = Pdiag{\. \s, -+ . A},

B
(Aay, Aag, -, Aay) = (Mag, g, - Apay),

Hit Aa; = Moy, TR o; BB THAEE N HFFERE. TE P # n AR
B2 A M n MM RIFHERE.

E FORHER EAME—, FridiEHERE P A —.
fi 6.28 HEF A R=K77FF, ERREEN 1, 1,3, 3R R A 2K O
(2,1,0), (-1,0,1)", (0,1,1)",
RHFER A
A A KX 3 MFERBZMETTR, HIe oAU fRERE, BIF

1 00
P'AP=|01 0
0 0 3
TS L5, 7
2 -1 0
P = 0
0 1 1
KA
1 0 0
A=|-2 5 =2 |
-2 4 -1
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i =1 1 2
5l 6.29 CHEME A=]|2 4 -2|,B=1]0
-3 —3 5 0

HRBL.

(=2 * ]
= o o

(1) 3R y MMHE;
(2) K—AN# R P'AP = B (AT P.

& (1) ABAARIFE BE B A AR, It 4+ y = 10, y = 6.
(2) 4 A FIFHEEA 2 B, B RE (2 — A)x = 0 BEGR:

ﬁl = (]- —130)17 ﬁQ — (1# 1’2)1‘

4 A BFHEED 6 i, BEYESTRA (61 — A)z = 0 BRI &:

63 - (1, _2!3)1'
Rt
1 1 1
P=|-11 —2|.0
0 2 3
3 2 =3
f516.30 WA=|—-k —1 k |,3k AIEKN, FEATYEE P, P AP
4 2 -3

RXTAFE? Kith P A fRE.

B AHEAE M- Al =0 -1\ +1)% FHik A RREEEN 1 (1 F), -1
(2 H). XTRRREE 1, HIUVTERSREER LS, MEFE A qxt Mk, $F1E
fH -1 ML ESLEET 2 417, Nifih

4 2 -2
T(A+Ia)=r —k 0 k - 1,
4 2 -2

T k=0. B/ EHFFEE 1 BFEREN (1,0,1); $51EE -1 BBEMEET
KEFFERRER (—1,2,0), (1,0,2), Fik

i =i 1 1 0 0
P=|0 2 0|, P'AP=1|0 -1 o0 |.O
1 0 2 0 0 -1
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2. k¥ EFEREF I

FHBLRRE R B A M R 528, DR PR R R A A, e AT A AL, AT XA
S5 V0 R 1 iy Y A R AN AR UL AR TR (S A

$l 6.31 XEE n B HkE A, B, Kif: AB — BA YAHT kI, K k 2
EFHH

B FEEE tr(AB — BA) =0, X trkI, = nk # 0. A UEEREA AR [E (328,
Hit AB — BA Ml kI, AL O

3. WAk

i P B 48 1 7R e 1R T R A A S R v AR — AN AL T A
%, FOtEsR, MO XA E — B R B LR B SRS — kR, HISE n
BrE s A (B n EEAMETE V EREGHEER o) BTN A, EFEE T 6
T i

(1) A XA RERMR A H n MEETTRRRHE R E;

(2) # A A n MFEIRFFERE, W A o7k,

(3) A AIXt ML B RAR C 2 A BIRHIE 125 8] i B A,

(4) A AT AL R ERM R A GRS ER R R, X A F{E—5F1EE,
FoUfT E B T IAREE

(5) A AIAH AL R R A IR Z T EAR,

(6) A AIXTAIHI R E SRR A [ Jordan HREFRE—MTH) (R A BIRISERE F#
R—IkZmN).

FRE . BT E AL 7 BTN, T IRATR & I A E AT R A AL
IR 4 b7 Xt AR DG R 3E 47 7 2K IR

TR AW 0 MR RKFHER &, S0 T 38 n BT @56 P, 18 P1AP
X FRE. R ORI SR L

Bl 6.32 RilE: FHIH L n MHEMER

a; as ag --- An

ap @ G2 -+ Qp-1
A=

Qs Q3 QA4 *-°° aq

A AL SR E AR AR A AR R R P R
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. : 2k . 2km
W W f(z) = ay +ax + -+ az Y wy = cos —— +ismT, k=

0’11"' ,n_l, mlj

a, ay; az --- an, 1 1

Qn Q1 G2 - (p-1 Wk Wk
= flwk)

az a3 a4 --* aq w}:_l w;:_l

XRP, (Lwe, - ,wp ') 2 A RETREE f(o) BRAEME. 2

1 1 .- 1
1w - wWno

P= ,
1 wp? wh]

H Vander Monde 175 5 %1 |P| # 0, \TfiiX n MFAERELET R, Hik A 7T
Ak, BF
P 1AP = diag{f(1), f(w1),--- , f(wn_1)}. O

A
A
W BN A TN, TR oy, o A B n DNERMETECHIRHE
ﬁ%, }‘%/@ A01 = )\,-ai (1 = 1,2,' o ,TL). Eﬁ?ﬂ

(& ) E)=ern (@) (2 2)(5) e (2)
A? A [ ) (s 5 A2 A — —Qy

: . 2
it 52 AR (") ("“ ) (=12, n) REHEXE, H (Az A )
Q; —Q; A* A

A 2n MRUELRPFFERE, Niarxt M. O

TR T AR ENRE R BEMTX, 5 A 7 n PARKREE, U A
WA n ML RIFFMERE, AT M. =52 A G n DPARARFAEER 2
AT A AR TE 2k A, TR AR L E R, AL AEBURRE R T, XA VAL R
A, iEBATRE i) LiE i

Bl 6.34 B A BEL_MAEFMEH |A| <0, KiE:A SEAHBLT X 5 RE.

2
Bl 6.33 B n TR A ATXAL, UEM: RERE (22 ) R L.
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iEB i
A— (a b) ,
c d

AL, — A| = A* — (a + d)\ + (ad — be),

H |A|<0fF ad—bc<0. X

FRET AN R RBEANKXKTE, A HHEITHERLR, FHik A SSHUF
Xt O

5] 6.35 & A,B,C ## n M, A, B %4 n MAEKEFEE, X fO)
A M2, B f(B) AR, RIE: 4

FEACLT X i AE R

EH B op & B BAERE - MRHEE, W f(u) £ f(B) KRFHEE. BT f(B)
i, f(B) A FRHEME, AN f(r) #0, B p A2 A BFEE, TR A
M B FFIEE LA,

A, — A -C

(Apn — M| =
O M,-B

. = |, — A||M,, — B|,

B, B M 2n DAFRRHEE, SHELTXAER. O

] 6.36 ¥ A, B #E n BERE, A, B HMFERRIEE, BiX n MEEEELA
%, KiE: /45 n MY3ERE P,Q, ff A= PQ, B=QP.

EW MO, HE A, B AT E—SXE AR, Fit A 1 B AL A%
# B=P AP, 4 Q=P 'A Il PQ=A,QP=B. 0

Bl 6.37 B A B & n W, H AH 0 MFERFEER AB = BA, R
iE: B AL X f A R

ik 1 (U7 k) BN AR n DAFRREE, A Tt 2V Z2E n
eyl E, ¥ A, B HERGE V BRI R A BRHEEA A, A2, A,
MM FRFEREAR ay, an, - o, W A BIFHET 20 V, = L(ay),i=1,--- ,n, B

V=VieVad---&V,.
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EEF

Bl Bo; € Vi, MTi V; & B MIAZFEM. ¥ B REIE Vi b, xR —fdk
AV, BRI Wi R AR TR M, BIFE u, #8 Ba, = pias, T
®a(i=1,--,n) B B MEMERE. Rk, B H n NMRELKMRE
&, \ifi B axtMfe. FL£ b, WAEGE 7T D ERSER: A M B Al [
fith, WEETEHEE P = (o, 0, ,a,), {f P PAP = diag{\;, X2, -+ , \n}
A P-BP = diag{p, pa, - - , pin } ABREXT FHERE.

Bk 2 (R&#F &) HEA A stk FEEERE P, § A = Pdiag{\1, A2,
-, A}P'. H AB=BA, #§

Pdiag{\, Az, -+ , \,}P"'B = BPdiag{\;, M2, - , M} P71,

9
diag{\1, A2, , A\ }P ' BP = P ! BP diag{)\;, M2, -+ , An}.

BT B fl P'BP #fl, b AFWHET LIPS NEE A B AERE. I
W A =diag{\, A2, -, A},

bii bip bin
bay by b2y,
B = . 5
bﬂl an b‘llﬂ
i
/\1()“ /\1b12 /\1b1n
) A2ba1 Agbao A2ban
dlag{’\l,/\27"' y’\n}B = . . R
)\nbnl Anan /\nbnn
[iii}
Aoy Johip Anbin )
) A1bar Aobzo Anban
Bdiag{A;, Ao, -+ , A} = ) ) .
Mbni Azbyo Anbun )
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EEBIC R TR Aibij = Ajbij. SHERE @ # 5, BN N # Xy, BTER by = 00 # ),
B B LRI MER. O

5l 6.38 W AR MEREEA n M"MEMKFIEE, & B B2 n MR
H AB = BA, KiE: FEXREABIE n—1 HZIR f(z), £ B = f(A).

Y BB A f B A AR X f i, BMEERTEGERE P,

M 0 - 0 gy @ o D
pap— | ™ Y puppo|” 0

K a Bop 52 A K B WRHEHE. &5 N\, EAHE, FhsE 4 6] 4.8
(Lagrange fi{H€H) A, FEXEAEL n— 1 U f(z), £ f(N) = pi- TR

P 'BP=f(P'AP)= P 'f(A)P,

B4 B = f(A). O

H A AL, MAHERRNZIA f(z), f(A) BArx M. FLkE &P
NEEHERE, 18 P-1AP = diag{\, A, -+, A} AX AR, W P-Lf(A)P =
f(PYAP) = diag{f(\), f(X2),---, f(An)} AN AIAERE. X— S IRERL], &
AEFEXT Ak i) BB, G0 BEKEHE B S R AT X A AR B 2 T, AR TR SR T
fE. BAKRE W T JLABF.

5l 6.39 ¥ A £ n WEHEMERA n MARKFEE, KIiE: n MERE B 7]
AT E R RFERBAEE n— 1 HZIHRX f(2), 45 B HLUT f(A).

WY SEIERME. BT A F o MARRREE, & A "X Ak, A f(A)
WA Afe, T B LT f(A), T B thalxfffe. FELEE. & P,Q AW
MR, (515

M 0 .- 0 w0 - 0

Pl'aAP=| |, @'BQ=

5201



Hepo B 42 A K B WRHEE. C& N EAME, HibB s 4 56 4.8
(Lagrange #{HEH) &, FAAEREAET n—1 WE0K f(x), £ fN) = w. TR

Q 'BQ= f(P"'AP)= P 'f(A)P,
BEH B = (PQ*l)*lf(A)(PQ‘l), M1 B FALLT flA). O
N RS B 6.32 HHES
WIS 0 MEJTRE B WAL B AR B RT3 M IE TR
i &Jz(?130,%%$ﬁ%ﬂ%Mh—JhﬁW—L?%Jﬁn

AR FE AR, SHE—IEFHERE ©, ] 2.12 A%, fAE AN n— 1 ME T
K flz), 8 C = f(J). TREAHEREH 6.39 FEEHL. O

I,

1] 6.33 #hiEk 2 AELRKIE (I" . ) UL EES| é (? s

AL fe: |

(1, I, A A\ (1, 1,\ (A+A*> O

2\1, -1,)\A2 A)\1, -1,/ [0) A—A?)°
SR A+ A% A — A2 BN A 2 a3 Mk, OB RE T X M fl. Bk,
W P ORISR, 18 P1AP = A NXHAMEE, W

P' 0O A+ A2 O P O\ (A+4 O
o P! () A-A2)\o pP) 0O A-—A?

R FFERE, BRI AR AT Ml O

). R

5l 6.40 ¥ a,b,c NEEH be#0, IEHTF n AR A AT AAlk:
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EH BATRITHE A MRMEZ TR (ML, — A|. & 2,00 B ZIRFRE 22 —
(A —a)z +be =0 KIPR, W] 1.23 7775

ML — A= T ==

1 — T2
EER o,0 RAXT N WIESERE, ERK A MFFEHE N, BIEKR A E’J{ﬁ f&
8 ML, — A| =0, TIXHEHRF o7 =27 4 w—cosn: +isin—" A 1
B n+1 AR, Wl 2Pt = 22 7{5 T, =z (k=1,---,n). H Vleta ﬁ;’ﬂi_f
8 2122 = be, fEIEE be HIF— 427“*& Ve 25, AR H
T = \/b_c(cos nk_:-rl +i sin k—n), Ty = \/b_c(cos nlm —isin n’Tl)’ k=1---.,n

n+1 +1

R Vieta 15 A\ — a—J:I—f-a:g—Z\/—cco% b Eﬂ)\—a+2\/Ecos k—:-[l

k= n. HiE ER n NETE A B n /I\TI_JB’H*‘%{E{E M A AIXF k. O
18] 4.47 #9iE%k 2 ARAERE, 2321‘95’1‘?5& p £V BH—HKE {e),e,- ,e,} TH
TR R A EERE diag{\1, X2, -+, An}, H A BEAME, Bt ¢ B n NARRE
fEME A1, A2, A, Hop(e) = Nie; (i = 1,2,--- ,n), MIfi ¢ BIXF Ak, LB RRAE
N BFFIEFZEE Vi =Lie), HFEV=Via Vo - - V,.
EE o MAZFZR U LKk U LR —43, XY KA V —HHE,
TR o fERHIE R IR A A S = f S (;‘ g) e A R oy HET

R, AR r B, B EE

ALy — | = AT — AJAT = B = (A= M)A = Ag) - (A= An),

AR ply B r DPARBFEM, A A, iy, A B8 @lu RTHRHEE N,
MRHEF 2R U, = {u e U|p(u) = A\ju}, BF U, =UNV, HdimV,, =1, &
REER Uy, = Vi, = L(e;,) (j =1,--- ,v). BIA plu & r DPARFHEME, FTU olu
X, T

[jzl]i1 @UU@@Uz, =L(eil,ei2,--- ,ei,). O

Bl 4.47 HIUEVE 2 BRISRERRFIA 1T FE B AR T 0t A AL 2 B 2 2 2 6] 55
FAHRHE TR EAX—H RN, B4 7TRIRZJUTE RO 2 0. T ERA1HES
H— ANz X — H e N A, 38 % HOAE SRR R E SR 7 Bl — DR
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Bl 6.41 W A BEIRF LR n BrEERE, SKRIE:
(1) # AEH A2 =1,, W A L3t fafk;
(2) # AEH A2 = A, | A BA[ ik

iES (1) P 6.10 AT, A FIRFIEE N EA N =1, Ak A A1 -1. % A
RS B Fr ERAEAR e, E B BRFEE 1 BRE T 28 Ker(A-T), 5
{E1H —1 BIFFAE 725188 Ker(A+I), Xt 5.74 5] 1§ F" = Ker(A—I)®Ker(A+I),
B 4223 (8] 55 TAFAE 723 M R ELFA, BRItk A RTXT A1k,

(2) FAN (1) KA ERIE. O

W AN SRR AN EARE Fe AT ENEEEE (I
Bl 6.30), TR MIER B R L, KAR— 5 SeR M AT AL . T
RN LIt S 15

Bl 6.42 FIEE A B A ERRR, Ril: (g J‘;) W 5 4 O
HEE.

iEH A A B AEEMNRIERER, SHEUTXAER. & PTAP
M Q'BQ XA, M

P 0\ (A 0\(P 0\ (PiaP o0
o Q o B)\o @) O Q'BQ
A O\ ., . )
XA, FHi (0 B) ARENFTERER. O
I, B
o _In—r
ikl BRABRHEELICCHE)E -1 (n—r B). EFEIERFEL - A =
(g 2;3 ) PIBRET n—r, BHSEE 1 B UTEESE TFn-—I, - A)=r,5
HEABELHE. RETIEASEE -1 BJUTEBA n— r, WA ARBKEXAE.
@%AiHﬁMbﬂﬁM%ﬁ%ﬁ%(g ¢
Wk 2 KEEH A?=1,, HF# 6.41 ATH A ATX}ffk.

1 1
axs m | 2B (B L —3B|_(I © & O
(0] In—r o _I"—r O In_.,. O _In—r
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R 6.35 A 6.43 [HET.

Bl 6.44 8 m WIEFE A 5 n MG B WA ALNSERE B A B WA
a1k, X C H m x n %FE, RiE: M = (’O‘ g) TR L.

Y EE A BRAEE Mo, i EARBEECH malh), SLATESH ta(ro).
BRIERE A, B A AKNEER ¥ A R B KHERE, X M - M| =

AL — A||M — B|, AT mar(XAo) = ma(Xo). BT Aol — B BIERM, MEWM TR
FE R (A S5 A

Al — A -C Xl — A o
Aol —M = - 3
o I - B o XI—-B

DRI A B O BRAE 73 SRA) 5 2 R B ANEE, e RE R RR ) S 5K T 17
I‘(A()I - M) = I'(/\oI &= A) + I'(AQI - B) = I'(A()I — A) + n,

TR tm(ho) = (m+n) —r(Al = M) =m—r1(AI — A) =ta(Xo). BN A W3
fk, FTLL A 2R ERE R, AT ma(Xo) =ta(Xo), T2 mar(Xo) = tar(No).
[FIERE, 3 B BAE—$FMEE po, BT miag (o) = tar(po). Eik M 558 4 RBE
& &R, Mifi k. O

TERFHROCT, B 6.45 n] LAR RG] 6.44 H38 i .

Ll &A?‘ﬂml‘fr@’%Bﬁnﬁﬁﬁm,Cﬁanﬁlﬁ,Mz(2 g)
SKRUE: #& M nrxtfitk, W A, B a5t M4k,

ER AR M OHIRFEE Ao, IR 561 6.44 HIEAAHRMICS. BT (A -
M| = |M — A||M — B|, #8 ma(Xo) = ma(Xo) + mp(Xo). HEU T HIERE:

N B (,\OI—A —C )
O NI-B
HEFEFRRIANE S (B 3.60) AT1R
t(Aof — M) > t(AoI — A) + (oI — B),

FT& tar(Xo) = (m+n) —r(A — M) < (m—r1(A — A)) + (n —1(AI — B)) =
ta(Ao) +te(Xo). T UM ES RN THETREESR, KF

tM(/\g) < tA(/\O) + tB(Ao) < mA(/\o) + mB()\o) = mM(/\())
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EA M It Bl M A2 2RRHERE R, W tar(Ao) = mar(Xo), FFHIL
BAFEATR ta(do) = ma(Xo), te(Ao) = mp(Xo). H Ao MUEREPERP S, A, B ¥
A ERRHL R E R, WA M. O

5] 6.46 ¥ AN m xn MEHE, B A nxm MEHE, X |BA| # 0, Kif:
AB TN IR E R BA AT L.

iE® Ml 6.19 A[8 |A,, — AB| = A™ |\, — BA|, Hit AB HI$FE(E
A BA KIFHEELL KR 0. BT BA 3657, BUURFIEE2HAES, Ml 0 fF8 AB )
SRR, EARBEH A m —n. H—Jm, BA1H

n=r(BA) < min{r(A),r(B)} < min{m,n} = n,
MIifi r(A) = r(B) = n. fiifH Sylvester 3% (i 3.64) 713
n=r1(A)+r(B)—n<r(AB) < min{r(A),r(B)} =n,

MIfi r(AB) =n. Fit 0 E8 AB W%fiEE, HIUTEBCN m — r(AB) =m —n,
BURFAEME O PARECE S T )L EHL (LI BA KIFFEE N, BEHEZE AB MAEF
FHIEME, 22 mas(No) = mpa(Xo). B REUIT 43 YU RE 09 Fh 2 P 5748 i

I, A\ _ (I A (T 0] _
B XI, O M\I,— BA O M\I,—-BA)’

(1,,, A ) I,—-~AB © Im—iAB 19)
— Ao B Ao .
B Xl B Aol (0] s 8
d e R Rk 25 AT 15
m+ (oI, — BA) = n + (L, — /\i
0
T tap(Xo) =m — (AL, — AB) =n — (A, — BA) =tga(Xo). H X\ FYEE
PERDS, AB H5EAMAHER R S LAY BA 5% 2B RR, AT AB 7

S HAXY BA AIxtfife. O

Bl 6.46 K145, BAVRE SiEH 6.21 FAUERE A ATxf Mk, Bk, BA1E
A LAZA i 3.87 WA — Rk

9] 3.87 &9f%k 2 LZFHEMITEAIE Mz — AB| = A\ —9)2, HFFEE 9 19
JUFTERBET 2, Bt AB vlxt . Bl 6.19 7J1F |\, — BA| = (A —9)%2, A\
i BA FIPIANFFIE(EER R 9, $57tth, BA A, FLif 6.46 7] %1 BA tha]
Xtk, T2 BA HIAT 9L, BIfFEF M P, {18 BA= P '(91,)P =91,. O

AB) =n+1(AI,, — AB),
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L FRAN IR FH S UE VA RAIE W RELEHE FEANRE XS F 4K, T 2 — > S0 AR () o) i

B 6.47 KifE:
(1) HAFEIERE Kk, T4 A EE AF = 0, N A AT MHHERE.
(2) HLHPE A EE A2+ A+ 1, = O, W A fESH08 EASBERS f L.

iEB (1) BA AR = O, M Hf] 6.10 ATH, A FIFFHIEE )\ &S MV =0. XX
W A FIFHE % TE. & A MUTXAERE, Mz AEEEN AL LTSN
F, MAIELRANFHEE. TRAETYER P, f P'AP =0, \ii A=0, X
M AJEZFE.

(2) # A {ESLHUE EnTxt Mdk, W A FIFFEEE S Sc 8. A A2+ A+1, = O,
Hd Bl 6.10 AT, A FIFFIEE A &S X2+ A+ 1 =0, NTIAFTRER LR, F/E. O
5. ZNERERIERT X Lis) R

WMAETNER {A}, BEFRER—ATEREME P, #EHN P AP #fi2
o AR, TURRIXEE A, AT [R)B X Ff . ) EsS Xof ff A ) A3 R R P e A et A K.
5 FH K 7 22 4 ) R LT, A5 B A SEASAE 7] 5 P B2 R g R 4518, R &
— 417 {5l

* 5 6.48 ¥ n MMIERE {A;|i=1,---,m} WHEATH, B A,A; = A;A; %t
—Y1 4,5 BOL. BERA A BRI, Kik: eATa] [ k.

EH X n FHECERGNE. Y n=1 NERER, BELRX/NT n BrHHE
FERCL. BTN A n AERERIE RIS 8. ¥ A, BRGE n EEFREZM V LK
A . W Ay MEAHERRFEEN M, A, M. B k=1, ME A, ATxt A
LENTE A, LT ML, AT A, = M\ I, REEHE. ZMER A, SRE2BEERR,
M5 BARMOL, LI AGBE k> 1. XORERMTH A, AN AR IEF 2 K IR
A Vi, Vo, -+ Ve BT A, WXL, W

V=VieVe&- - -aV.
MEER acV, H A1A; = A;A, W13
Ai(Aja) = Aj(A1a) = Aj(Aia) = Xi(Aja),

B AjacV, TRV, ZIFH A; WAZRTER. KL REFHFE v HEHR vV 1
B M A; E AR R AR T RRRERER DS AER. 23, FE
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WIERE Q, XA J,
A]'I
Q'A,Q= A ,
A

ﬁq:’ﬁij% AJ‘[ %m%'}i dlm‘/l E"Jﬁ% EH AiAj = A]'Ai Z:X&?Eﬂj Ai[Aj[ = AﬂA“,
X Bl 6.45 AT, A; BIFX Mk, WD BB R, FERBATEER T,
& T, AT AX AR, 4

T
T;

T
W T1Q'A;QT KX AR, £ P=QT v, O

# PN HE R AT R B xS Ak, e A2 18] 3¢ & 1) Z) 0K 2R 1R B, bl 6.38 Bt
2 FB X AR — AN, S 7 &, BATESF A R XA e E LR
Jordan-Chevalley 73 fift 52 FE.

6. E=AiERE

— ROk, —MERER LA AL, HEAZEEA, E=A0 S8R LURE).
THEEIF 6.49 & LR WM, BEFRN, REER A MR EESREEL
BWF A, MABATLAE F ER A E=ffe. X/AMEB BT B AT St

Bl 6.49 WHIKF L n AR A BIFHEME A, Ao, A 2FEF 1, MAFETF
ERTEERE P, £ PTAP R E=MER. R, A ERESEHUTEA E=A
T

PER XTHERERI AN B o =1 HERER, B n— 1 IHEESERR
S BT n B AERE A HATIERH. ® A e F 2 A B—/MFEE, W BHEEFEAR
RBEROH, FHEIEZTIINE e, c F", 18 Ae, = \ie,. B e, ERHF BI—ANE
HEHFHET KA F —HK e, ey, , €0, WEH

(Ae Ae A )—_( ) )\1
N """, A€n €1,€2," " , €4, »
! ? . : 0 Al
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Kb A, BF LI n— 1R 2 P=(e,e,--,e,), Wl PEF LK n frafi¥
Wk, B EXA[ 1§ AP =P ()‘1 X ), Bl P'AP = (/\1 X ) AHEH A
0O A 0O A d

BIRHEEA Ao, -, A, ENNETE F &, #EIAARE, FEF L8 n— 1 Braf@izE
M Q, f Q'AQ R LE=MAEM. £

(39
O Q

W RZF LW nal¥%ERE £ T=PR WT ZF LK n %R, BF

= |
T‘IATzR‘lP‘lAPRz(l O) (’\‘ *>(1 0):(’\‘ : )
o Q o A)\O @ 0O Q'AQ

KR E=MER, ®ERMIE O
THAEFERFRN L=/ RE, ERERTES BB

fil 6.50 # A, B #HEBORF Lt » 4EFE, B AB = BA, fi5E A, B 1%
fEEERZE F b, RiE: 77 F LHPT%ERE P, {§ P'AP Kk P 'BP #i£ L=#
5.

BB WHERERIRT n FIHS8EE. M0 =1 SR ER, BEN n— 1 HERS
WAL, BLEERT n BYHE FEE BA 4518 t R AL.

AN AB=BA H A B W EEHEF &, hl 624 7l51, A 5 B HAS
FIRFIE & e, € F™, AgI&

Ae, = \je,, Be, = e,

Heh Ay e F ol AB R EE HIETHE e FERAF H—H
§81a621”' 1en7/%'P=(elveZv"' »en)s mUP%FLHﬂnmifﬁﬁW—?, E.ﬁ

P AP = (A’ *), P'BP = (“1 *>
o A, 0 B

NESEH Ay, B, NFHEERE F &, sl AgEs, 7€ F L6 n - 1 iz
M Q, £ Q'AQ & Q'B\Q R A =A% £

R:P(l o>,
0O Q
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M RZF E# n A 8i5ERE, Bf

=1
R“ARz(l o) P—lAP(l 0)=</\1 " )
0 Q O Q O Q'AQ

KR L= R, [FE

e
R"BRz(l O) 13—1313(1 0):("‘1 ) )
0 Q o Q O Q'BiQ
WA E=AMEE O
7. FEMEXT FA b R FA 2
1 -1 1

Bl 651 BEMEA=|2 4 -2],K A~
-3 -3 5

A I R R — AN RT X A A R, R AT DU R R A v SR AT
HiE P, fff P'AP = B X AEME. HANABMAIRERAESRY, 1 B* =
P 'A"P, ¥ A" = PB"P~!'. HikEI a8 3|4 R,

SRk A FHEZ TR M — Al = (A —2)2(A—6), Fik A FRIFIE/E R 2,2,6.
XTRFIEE 2, R TE4 (21— A)x = 0, R I N ERME T RFFFER & (—1,1,0),
(1,0,1). FIEEXTHFAEME 6, REGFHERE (1,-2,3). FHit A AREEMFFIEMER,
R Ak, EEE

-1 1 1 2 00
P=|1 0 -2|, B=P'AP=1|0 2 0
0 1 3 00 6
[
5.271_611. 27!_611 61L_2n

A"=PB”P'1=% 2.6m—2n*tl 2.7 427l ontl .67 |. O
3-2"-3-6" 3-2"—-3-6" 2" +3-6"

5l 6.52 TH|EFIFRA Fibonacci $51:
(10=0, ay =]., azzl, 0.3:2, a4:3, (15:5, a(;:8,
AT B HERREZ RN ansa = ant1 + an, KK Fibonacci @I &R &ix 5K
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B XRYIEHFPHAFL RS, AYETERRENREAARE—HE
5. BERATRAERE 7 20T LR HORBER. BB MRE RSN

Any1| 11 an
an, “\1 o0 Ap_1 '
10
ap Ap—1 Up—2 Qg 0

HERH A" AT o, K. A FFFEZTEH (AL — Al = X2 — A -1, #15

1+5 1—v5
AL = B , Ag = B) g

RRLFAFAEE A1, Ao BIRFAE [ BT 5 2

14++/5 1-v5
011=( 2 ),az—_—( 2 )
1 1

it
1+v5 1—+/5
P= 2 2 :
1 1
|
1+v5
P AP = 2 .
0 1-v5 |
2
K it
1+v5 " "
— 2 —1 no_ -1
A=P { ol P! A"=P p-t,
0
2
Gt

s [C-CHT
-0

)(“5)"
<) (“5)
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H A5

- 5[ - (5] o

A sk A SR B REUR Bt T — N —BOTIE. E58 1 &R 1.23
FATA BT LR H 7 2R 7 R 5 e SCRIE S 38 T

D, =aD,_; —bcD,_>, D, =a, Dy =a®— be.
MAEFEE B CH LI ERR M@ RER.

6.2.3 -3 XE5 Cayley-Hamilton E 2

B 2 TR 4 RO R P AR R ) — AR AN AR B, e AE AR DU R B8 oh it 3
TEZERIER. B, H/ 200 e L A 4 1 A3 R 1 41 b i K RO AR AN AR
PR, R R B T A e P 0 AR A 2 ELA S SR/ 2 G E AR, R TARBE I A A
ZHA (Bl 5.18), FERFEREMER B KN/ 2 TR EBRILEGHE— 2T, HIX
—RAMRE HIEAR/DZ BN FEE . A TR ETEMEHRTESE TS
R, DR R R B M R R (RN BT A — E R AATA LI, X — ml A
e 2 T A A5 (X

Cayley-Hamilton & ¥ 2@ FRMREIRELENEHZ —, EHFFRINE—
R B R R e iE & HRFE 2 0. Cayley-Hamilton 5 B 78 i P BU4L 148 #e 5
WURZHRAERZ MEL T BENEKR, EHRAITUERESETHRAFR
H P ER AR ME R B A AR HERL B8, 53— 7 T, Cayley-Hamilton & B 2 — 4 3
HAMED, EERZHERBE IR RR T REENER. dkh 20K
HEAMFA Cayley-Hamilton 5 B A &, # R 22 AR (4% /) 2 100 b BE R L oRe
ME2Z WA, EART S, AV — ST 2B ARE L B2 B X R, @
#i Cayley-Hamilton & ¥ i) AH % S 5.

5] 6.53 >KiE:

(1) AEARORERE B A AR R AR 2 T K

(2) 77 A RHFEARARHRN 2.

iE (1) AR A B2 TRE m(z), B B RN EZHAL n(z), X A
f B #fl, B=P 1AP. &%

m(B) =m(P'AP) = P 'm(A)P = O,
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Hit n(z) | m(z). EHE, m(z) | n(z), 8 m(z) = n(z).
(2) B A BN ZTE m(z), B A FIRDZTXE n(z). Hm(A) =
O %ER/ m(A") =0, Hlt n(z) | m(z). FHE, m(z) | n(z), 8 m(z) =n(z). O

Bl 6.54 & A B—orExd MR

A,
A,

Am
KIE: A IR ZIHAET#E A RN EZHRZ B/ A ER.

B W A BRANZIEN mi(z), A BN ZTAA m(z). #& mi(z) B
INAERR g(z), W g(A;) = O, &

g(Ay)
A
9(A) = 9(A») ) Y
9(Am)
Et m(x) | g(z). XHEHR
m(A;)
m(Asz)
m(A) = § =0,

m(A,)

FE XA i, B m(A:) = O, BIE my(z) | m(z). 1 g(z) & mi(z) BIBRNAE
A, ¥ g(z) [ m(z). L LR, m(z) = g(z). O

FIFH 22 150 3 ) %0 45 SRR 1T 10 8 R A A /D 2 T R R IE 25 T X P 4 2 3 R I
Fiig, 2R X R R LA
fil 6.55 % m(z) & A MRDNZIRK, Ao & A PRHIEE, KiE: (z—Xo) | m(2).

W A m(A) = O, HHA 6.10 AT m(X) = 0, HFHRLEHPE (z —
Xo) [ m(z). O
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Bl 6.56 & m(z) M f(z) 5 HRHEE A QA STRMEES TR, Ril:
ERWEL, mz) B f(o) RRAHR.

B B 6.55 AIAL f(z) BIAR (BPRRAEME) #2& m(x) MIME. X H Cayley-
Hamilton & B AR/ Z X P ZEANE T AT 5, m(z) | f(x), AT m(z) FRER f(z)
PR, HUEATTER, m(z) M f(z) BRAER. O

Bl 6.57 B m(xz) M f(z) 7AlR n AR A B/ Z TECHRFIE 2 3005, 3R
iE: f(z) | m(z)"

EH n BRAERE A BRFEERZ R n HE, Hbid] 6.56 BRI O

f5l 6.58 B f(z) Ml m(x) 7512 m MHFE A BIRFIE 2 TR /S 2 100
g(z) M n(z) 737 n BrAERE B WL 2 T XFAR /s 2 0K, ERH DL R 451855

(1) A, B %A AILHIFRHIEE;

(2) (f(z),9(z)) = 1 B (f(x),n(z)) = 1 K (m(z), g(z)) = 1 K (m(z),n(z)) = 1;

(3) f(B) 8L m(B) 8L g(A) 5L n(A) & n]i¥isEE.

EH (1) < (2): #HB 656 AT &1, (2) FAAAMFZAHEN. 28 (1)
5 (f(z),g9(x)) =1 %hr, % (1) 5 (2) Fh.

(2) = (3): B, % (f(z),n(z)) = 1, WAFLE u(z), v(z), 1€ f(z)u(z)+n(z)v(z) =
1. % 2 = B fRANERAIHEEES »(B) = 0, 918 f(B)u(B) = I,, X&W f(B)
AR B o= A RN ESOFHERE] f(A) = O, T n(A)v(A) = I, XX
B n(A) A& AsE R, (H] 3 AT UE A i 5 .

(3) = (1): W pry- o & B BIFFAEAE, W m(p), -+ m(p,) & m(B) HI%F
MEAE. Bltn, 5 m(B) REMERE, W m(u) £ 0, B 6.56 T4, -, pn A
& A BFRHMEE, AT A, B %A AFLERHEE. RS aHE AR, O

5l 6.59 ¥ f(x) Ml m(z) 7>A2 n MR A BRAEZ TR D2
A, g(x) B— DK, KiE: g(A) ZATEHEEN T EZEXMFRE (f(2),9(2) =1
& (m(x),g(z)) = 1.

B FAERNERR L (2) = (3) FIUEB L

St T B, FlRE m(z) M g(z) AAET, MEIBHAGAIR ¢, M ¢

& A B— ML, B 0 = g(c) 2R g(A) FIFHIEE, X5 g(A) & TEiERF
J&. FEMERARRIEE. O
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5] 6.60 iFFA: n BYTFE A ARIEHEMERTERGRZ A MRDZIEESR
E B A BREZIHAAN f(z), A BIRADAZTN m(z), U m(z)|f(z).
A N f(r) BEET (ERN (- A|) AETZE, FHitk m(z) FIEHETHEA
Rz, id
m(z) =™ + bp_12™ 4+ - + by, by # 0,
i
m(A) =A™ 4+ b, A" 4.+ b, = O,
T
AA™ ' 4 by 1 A™ 2o+ 01 1,) = —boL,.
H by # 0 BIE1 A 7%, O
THEBANIKRE JLE LB FIRE, EA1# 2 Cayley-Hamilton &N,

5 6.61 W A & n BB, RiE: A~ =g(A), HF gz) B— 1P n-1
€25

i ® f(z) = 2"+ a4 - Far+a, B A PRELTR, N
i Cayley-Hamilton EFEA[18 f(A) = O. AN A 7], & |A| # 0, B} a, # 0.
i f(A) = O AT
A( - i(A"‘l +a; AV 2+ an_1In)) = I,.
an
Bl it

Al = —ai(A"—1 +a A"+t ay ). O

Bl 6.62 W A £ n WAERE, RIE: FEPEEER A* = h(A), HF h(z) —
N n—1KREHA.

iER RATHESNERIEHER. & f(z) =2"+ a2 '+ -+ an1z +a,
B A NBEEHER, W a, = (-1)"|A|. & A ZA[EHERE, 1B 6.61 713

A'=|AJA T = ()" YA 4+ AV -t a1 ).

2 @) = ()" @'+ az" 2+t agoa), M AT = h(A), FFH h(z) KRBE
FHEZ TR f(z) KIREE—TE.
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SF—RITTEE A, ATERE — 5 EE ¢, — 0, 15 1, + A N &
fio.(@) = |z, — (el + A)| = 2" + a1 (te)2™ L 4+ - + ap_1(te) T + an(ty)

7‘:’ tkIn + A B‘Jﬁﬁ%lﬁiﬁ, W\IJ ai(tk) %157% tk E‘]gﬁ\iﬁﬂ a,(O) = a; ('L = 1, LR ,T&).
BH AT R B AR T B IR B AT 15

(tnl, + A)* = (—1)"* ((tkIn + A" o ()t + A4 4 an-l(tk.)In).

ERE EAMLRER RTRERL ¢ W2, NIRRT ¢ &8 BRI
BUARIR, 4t — 0, BIf5

A = (-1)"H A" + A"+ -t an 1 I).
FT A &G, RATEE A* = h(A) &L O

5l 6.63 W A~ m WM, B R~ n MR, RIE: % A, B %8 A LH%HE
H, MEEM TR AX = XB HAZEM X = 0.

iEE 1 W f(N) = |, — Al N A FFEZ IR, W Cayley-Hamilton & ¥
A f(A)=0, il AX = XB 1%

0= f(A)X = X f(B).
EA A, B A AILKEFE(E, #bF 6.58 Al&, f(B) & a0, M H EREp
B X=0.
Bk 2 EBUERAEN MR X =C,E C+#0, M r(C)=r>1, hfil 6.22

WA, A,B Z0FH r MIRKREE, X5 A, B &G AR EEMTE. H
C =0, MEEITERGZ®. O

% 6.63 =& — MRIBALEIL, WAL HER 3 DRHL

5l 6.64 & n MK A B FNRIEEEH K TEHHE A2 = B?, KiE:
A=B.

iE¥ B A2 =B? A& ALA-B)=(A-B)(-B), il A-B 2N
2 AX = X(—B) Hfg. EEE A WFHEESHKTE, -B PFHEESH PN TE,
MEATRA A LR EE, BB 663 153 A-B=0,H A=B. 0O

« 306 -



fl 6.65 W ARBIEF LB m MR, BAF LR n BB, V ZF Emxn
R RE L E, V ERRERER ¢ € LN ¢(X) = AX — XB. XKif:
# A, B EE R B A FERREE, W o & V EMEERM. fFhlth, 5 F &
F{E— m xn 5fE C, 5552 AX — XB =C HEW—E.

JEB Y 6.63 ATHE, @ 2 V LAJHABREST, NTIREHFEM. H o &— M
BI84ERE TR AX — XB = C IEEE—. O

] 6.44 89EX 2 HB 6.65 AT N, HEEHFE AX — XB = C fFEMH—
fif X = Xo. ZEM TR H:

I, X,\ (A C\ (I, -X,\ (A -AX,+X,B+C\ (A O
o 1,)]\o B)\o 1,) \o B ~\o B)’
H# 6.42 7] &0 E &AL st fREa] Xt ik, TREEMWE AT XAk, O

5l 6.66 W A =diag{A, Ay, -+, An} A n MR HERE, Kb A, & n;
Braaps H P A AL, % B 2 n WERM, & AB = BA, KiE:
B = diag{B,,Bs,--- ,B,,}, %} B; £ n; k.

EY M A MaRFRN B TR T® B = (By), 4 B;
£ ni xn; . B AB = BA W&, MEEW 1,5, H A:B;; = B;;A;. K
N ALA; (i # j§) BEAKLKMKFMEE, Skl 663 71F B, = O # j), A
M B = diag{B11, By, - , B} R 4ERE. O

Bl 6.67 ¥ A K n MARE, C H kx n 5HE, ERERE A e C, (A -;1,,)

c
C(A — \I,)
BIRF R, EB: SHMEEMI A e C, | C(A—AL)? | ¥ RFIHRREE.

C(A — AI,)"!
B HEMHAREARRERT M, MMEER A e C, FHILHERAREETM:

{(A = ML) =0, -

Cz =0.
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MEER LR, REIEARMERKN A e C, THLMT ARG EFHEA:

,Cm =0,
C(A-\,)z =0,
C(A - \I,)*z =0, (6.2)

fEBL Ng € C AR Mkt 24 (6.2) BIE—#E 2o, WH Czy =0, CAz, =0,
oo, CAM g = 0, AL HERREUNT n IZ TR g(x), WH Cg(A)xy =0. &

F) =ML = Al = (A= A)A=A2) - (A= Ag)
A A FFFAEZ T, W Cayley-Hamilton EH A 1§
(A= MIL)A =X - (A—MI,) = O.

ity = (A—MI,) - (A- N\, I,)zo BEH 2 (A— M\ I,)y =0, Xi#E Cy =0, &
EIRRAE, BJEAI13 zo = 0, £5RBIE. O

il 6.68 o £ n AHEIEER EMEHEAESR, AR ERHE TR
f(ﬂ) = g™ +a1xm_l 4+t am, g(:c) — " ‘|"b11‘n_1 x5 o B

BRE o = f(p), T=g(p), B F 2 f(x) K&, B

000 —
1 0 0 — Q-1
F = 0 1 0 — Q-2
000 - —a

# g(F) &Rl Wi5EFE, 3KiE: KeroT = Kero & Ker 7.

Y SRR F RIS TIRRE f(2), KBl 659 W7 (f(z),9(z)) =
1, FREIH 5.74 Se RO A4 R RL. O

F A Cayley-Hamilton 5EEE, FA10T LLKEBI 5.74 #E7 R0 F B dmd.
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Bl 6.69 & o REUK K L n LMD V ERLERER, HHELHA
’ f) H fN) = AN L0, EF AQ), L(00) BERME - ZHK. 2V =
Ker f1(¢p), Va = Ker fa(¢p), KilE:

) Vi, Vo B o AZFZERBAV =V, 0V,

(2) Vi =1Im fa(¢), V2 = Im fi(ep);

(3) plv BIFFESTIRE (), olv, BEHEZTRE f2(0).

iE# (1) H Cayley-Hamilton EE AR f(¢) = fi(e)f2(p) = 0, HHH| 5.74
ATAL (1) RIS AROL.

(2) B fi() fo(p) = O FT#5F Im fa(¢p) C Ker fi() = Vi, Im f1(p) € Ker fa(p)=
Va. BORV =Wy @ Vs, it 4E 8 A 1B

dimIm fo(¢) = dimV —dimKer fa(p) =dimV — dim V, = dim V;,
dimIm f;(¢) = dimV —dimKer f;(¢) =dimV —dimV; = dim V5,

MITT Vi =Im fo(p), Vo = Im fi(¢p).
(3) W |y, FIFFEZ TR g;(N) (i = 1,2), W 6.3 AT#F

f) = 1A fa(A) = g1(N)g2(N). (6.3)

EEE fi(elv) = filo)lv. =0, Bl |y, EEZIN fi(N), Hk o|v, FIRHEE RIS
& fi(N), B gi(A) HIARER f;(X) BIR. A (fi(N), fo(V) = 1, B A(A) & fo(N)
BE AR, ATl £;(0) BE—HH (6.3) REE AL =g(N), fo(A) =g2(N). O

E (1) Bl 6.69 HIFERA, MEI K LMk, HHELHANELRER
SRR LA T 2 B . Rl 2 KO EHER, RFE 2 il bR e E
o T LLgE 4 25 A] (AR 25 (B B R0 4 g, 33k — 25 mT L1831 78 31+ 25 8] EL AN
S, N2 T Jordan AreERYERR B JUMATAE. 4 K 22— R EOERE, FAREA
DR LR RV S AR 8L XN BE RIS 7 HIEMER.

(2) B 6.69 MIL5IREAT LAE— B HET, BIINAIRE f(\) 2 @ FAFIEZ TR,
MAEK o EEE (tbin ¢ MR ZINK m(X)), W H 7€ 44 B 89 1i8] BLE
B 6.69 I (1) A1 (2) AL, FEAlH, WREBER D ZHAMNE —LEZEALS
i m(\) = mi(A)ma(N), Vi = Kerm, (@), Vo = Kerma(e), T H 7€ 4 KL AT
LAIEEE |y, MR/ Z TG ma()). FAEKIEMAST BHA1EE B O,
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* 6.2.4 #EP%E Kronecker ¥R 85 %FIETH

Bl 6.70 & A B 732 mn A H A KREER NG =1,---,m),
Mk B BRFEER p; (G = 1,---,n), WHEME A B BRMEMEA Ay, (@ =
1’...,m;j:1’...’n).

EH B 6.49 AIE, FFE m AR P UK n SRR Q, £

/\1 * * * M1 * * *
PAP = " 7 eBo-= e
Am b

AHIUEW E=MMEEK Kronecker B L =MHEKE (ZHH 2 FH 2.2.11)
H (P7'AP) ® (Q7'BQ) MEX L EMIKA

W

Al)ulv’ o 7A1”'TL,A2M11 to aAZ”na AT 7)‘171‘1'1 “Ev 7Amun-
M (P'AP)® (Q'BQ)=(P® Q) '(A® B)(P® Q). HItEBLE®R. O
#it ¥ ABHFEtr(A® B)=trA-trB.

T E ARG AT LU RGR B 6.1 thas R BOHES T, B R B L1 A A L

Bl 6.71 & A AWEF LK m MHEME, B AF LW n BEME VEF
Eomxn EESEEROLERRE, V EOEEER o XN o(X) = AXB.
WA BRHEEAR N (= 1,--- ,m), 5l B WREER p,; (G =1, ,n). KiE: £
PAEHe o HIRFEEAN Aipg; (i = 1,---,m; j=1,--- ,n).

E RV B—HEAR m x n FERERE:
Elly"' ’E]nyEZIv"' -E2n7"' vEmla"‘ 1Emn1

BATE RIS o EXARETHRTERAN Ao B HLE,

(p(E,'j) = AEijB = Ae,-e;-B - Z ZakibﬂEk(,

k=1 I=1
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BT AR A

/ ’ ’

a B a2 B’ -+ a,B

ang’ ang’ B agmB' ;
) ) ) =A® B

amlB’ amgB’ e ammB'

EEER B' 5 B HHFRREE, Hbhf 6.70 KSR, ¢ KIFHEERN \ip;. O

fil 6.72 W ANEIF LI m WER, BAF EEn B, VEF Emxn
R A R LT, V ERLHETE o F LA o(X)=AX - XB. & A
FIRFIEMEA N (i = 1,--- ,m), HFE B BIRFEEN p; (G = 1,--- ,n). KiE: £&HE
oo FRFEEAN N —pjGi=1,--- ,m;j=1,-- ,n).

B BV —HER m x n FEREHEERE:
Elly"' 3E1nsE217"' aE2n~,"' 7Em17"' quna

e 6.71 TR AT, o £ LR TFHRREMN AR I, — I, ® B'. Hf 6.49
AJN, FEE m RIS RE P UL n AT AERE Q, fE

Al ox % * o k% *
Ay * % Lo k%

PlAP = _ 1, Q'BQ=
Am Hn

EEF
(PeQ) ' (ARI,—I1,®B)(P®Q)=(P'AP)®I, - I, ® (Q 'B'Q)
e— E=MEME, KEXNATRRIRNA
Ry = iy g = By g = B> 5 N — s>+ 5 Ko — [y = % 5 B — s

HItEIf45 . O

#] 6.65 69iEik 2 A A, B A AKFHEE, Frehdfl 6.72 Al &1, LR
B o MBHESAETE, Nl o & V BRSO
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i) 6.73 & A= (ay) & n MEHE, X g(\) = |\, + A|. KiE: n? B

anl, + A aiol, His arn Iy,
asn I, apl,+A - aon Iy,
B= . . )
a'nlIn an2In e annIn + A

R R I FE R g(A) R AT RERE.

W gA) = A+ M)A+ A2) - (A + An). HIB 6.49 FJ A, F4E n Mol EEERE P, {#

AL x * *

AQ * *

P AP =
A
FERE
(PeP)'B(P®P)=1I1,% (P 'AP)+ (P'AP)® I,
e E=MRERE, HERMITEN N+ (6,5 =1,2,--+ ,n), &

n

1Bl = [ i+ X)) =[]o)

15=1 i=1

FEA g(A) BHFIEEA g(A), 9(X2), -+, g(\a), FTEL |B| = |g(A)|, \Tfi B ZAT¥4E
M2 T g(A) AR, O

§ 6.3 XadlL

6.3.1 Wl & =

—. R H
L fE RO PR n AR A TR R E R ().
(A) A MFHEEEHNEFTE (B) A MTHIAARETF
(C) A W EZ AW FHIANETE (D) AF n NMEMETRIFHE R &
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2. HHRE AES A’ =1, W A FHEEARRMERERN ().

(A) 0,1 (B) 0,—1 (0).0,1, -1 (D) 1,-1

3. WEMERE A RSN 1,0,—1, f(z) =2° — 20— 1, U f(A) BHHEER ().
(A) —2,-1,2 (B) —2,—1,—2 (C) 2,1,-2 (D) 2,0, -2

4. 2 n BrsERE A EE%FH ( ) B, B AL T X f R

(A) A n DAFERRFER & (B) A B =%k

(C) A A n MR KIEFAEE (D) A ] %6

5. n A A DER— n EFFRARFEARMTERER ().
(A) A BXfEME  (B) A REEHERE (C) A REAIERE (D) A RFHEM

6. FHGEREHRLLT X AR ().

11 3 1 1 -2 % =] &
(A) (0 1) (B) (_1 1) (©) (_2 0) (D) _51 -3 3
7. FHlEERIE ( ).

(A) J& T AN FRAEAE O RRAE () B AL 2t TE K (B) J& T (R — KPR B RRAE [ B b 2 PR AR 5K
(C) FELAHE R A 8 (5 O RFAE(E (D) H5AEAEAH R B 5 B AR 4 AR UL

8 W A R n MR, B A MB—. BAEARRE—. $5, FAEEN B U A
B WORHER ().

(A) sE&HIF (B) B MIFHE(E R A HFE(E A R
(C) B MFIEMEE A FFIE(EN T (D) E—EXER
9. CLRIHRE
2 10 5 5 5
A=|1 2 0|, B=|0 3 3],
0 0 t 0 0 1

ThE AR BB, We=( ).

(A)0 (B) 1 (C) 3 (D) 5

10. #7560 A HAECHLL W ().

(A) A R sE R (B) A AT

(C) A % AR (D) A RNIEEX MR

=. HEH

3 2

1. EMAERE A=t -2 2 | W—/MFERERN (1,-2,3), W st BESHH ().
3 s —1
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2. W n BYAERE A FIRKHE r(A4+ L) +r(A—-I,) =n, H A# I, W A BHRFIEE ( )

-1 1 0
3. M A= | -4 3 0| REMMTXMME? ()
1 0 2
4. %
1 00 1 0 0
A=10 2 0|, B=|0 0 0f,
0 0 0 0 0 2
W A M B LS ()
5. BLEIAERE
1 0 0 1 0 0
A=10 0 1|, B=|0 y 0
0 1 z 0 0 -1

FAEA, W 2,y BHES R ().
6. % A R=riERE, BRI |A+ 13| =0, |A+203) =0, |[A+3:| =0, W] |[A+4I3| = ( ).
7. % A REMERE, 1,2,3 REMRFEME, W 24°A% + I, FRRAEGER ().
8. W A R=MHEER, 1,-1,2 REMRIERE, W 24% + 247" REGER ().

7 4 =1
9. B I12 R A= 4 7 —1| B—DFHEME, 3K o FHIHEIFEE.
-4 a 4
10. RA%FR
1 n
3 1 1
lim | 0 l 2
n—00 3
|
0 0 z
2. MAHE

1 R A R=F77FE, ERRFEEA 1, -1,0, M ARERBEREA (1,2,1), (0,-2,1),
(1,1,2), RHEFF A.

2. % A& n i, FMMERMEE n £XIAE o, BF o' Aa > 0. Rik: A BFHE
HEHSEHBATE.
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3. WP

a -1 c
A= 5 b 31,
l—¢ 0 —a

X |A| = -1, A" H—MHFEME do, BB T Xo BI—MFEREN (—1,-1,1), K a,b,c, Ao HIH.

4. ﬁﬁll\ﬁﬂ {an}; {bﬂ}1 a = lybl — _ly an = An-1 +2bn—ly bn = —Qn-1 +4bn—1- SRﬁE
an =27t 3" b, =27 — 3"

5. WM A=

- =N

1L 1
2 1| WIS AT MHFERE o = (1,k,1), R k.
1 2

6. # A M B Mifl, RiE A* f1 B* AL

7. WA R=MER, Ao; = ja; (j = 1,2,3), a1 = (1,2,2), a2z = (2,-2,1), az =
(-2,-1,2), k A.

8. % n MMM A B8k r < n, RiE: A B0FH n—r ESREM.
9. #t A, B A n 4R, RiE: AB + B, BA+ B R KA.
10. & a,B £FN n HEFTFIAE, RKEK I, — of’ FRHEHE.

11. % A, B ##& n KR A™ =1, X

A™Ip™l L Am2g™-2 L ... L AB+ I, =0,

KiE: B BIRFIEEA 1 B m IREAR.
12. iERH: BN 1 n(n > 1) MAERE A BFIRR/ANE TR A2 — (tr AN

13. B n MR A H—/MFEER 1| B=0ER, 7 A B2 IKRMREET 2, KiE:
A+ I, RAJIEHERE.

4. B n Bl A MENALKEATREL 1, H A B IEEL2RIERSH, KiE:
|Al < 1.

15. % A & n R, SFEZHRA fQ) = A" +a )"+ Fan1d+an. Ran
FlEH (A" o, A" 2, -+ , A, @) REATWHERE, KiF:

(a1,a2,-+ ,a,) = (A" 'a,A" ?a, - ,Aa,a) A a.
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6.3.2 W &K A FF

-, ®d B

1. Mig# (D).

2. A FFMEE X &4 M2 =1, BATREEUE A —1, 1, FiE (D).

3. BTFEATHINLGE (A).

4. NiiE# (C).

5. 4 e RetrdiiE, W Ae; = Niei, A RXTMAMRE. 7—J7, Aei +e;) = Ae: +e5), A
B X=X, BUEATE A DREEIER k1L, & (B).

6. HIFEAIEN (C) THFEAA WA F RHEE, LAHLLT X AR, & (C).

7. BLE (B). W I, A n MR RAVRHIE M B8 TRHEE 1.

8. REIMMEMN P AP2 = P,  APi2, il A #if0, BULRHEEARR. & (A).

9. MLEFE (D). RFiHE & ZEEp ],

10. FME— AT Mok ] S B A M R BB RS, BHlEiE (C).

. TR
1. & OHH Aa = \a AIBEME TR, #2218 s=6,t=—2.
2 HAA#AL(A-I)#0,r(A+I)<n, B [T+ Al=0, A BHEE 1.
3. S E TR T ERHEE 1 MR R A A, Bk A REExtfaifk.
4. FafL.
5. 1HH A Ml B i kA7l AnHH 2 =0,y = 1.
6. WRIEC M, MM A GRHEE —1, -2, -3, B A + 41 AYFEE 3,2, 1, |A +415] 55

THAFMEEZH, {HR 6.

7. RitHE (Al =6, XH AA™ = |A|l; 718 244" + I3 = 12A + I3, Kb HAFHE{E
A 13,25, 37.

8. ZIHHAEEN 4,0,9.

9. B 1214 — A| = 0 Kt @ = —4. HULBPARE BAEARFEE S 3,3.

10. iBEEN A, BR A H 3 MRR OB % % % B AFE TGRS P, {6 P AP —
diag{%, % é} — B, B" = PA"P, i B" (UM REIEME. B A" R R T
2. MAA

1. BEXRE

0 1 0 0 o 1\ 5 —1 =2
A=12 =2 1|10 =1 D 2 =2 1] =]|16 =4 =6
1 2 0 0 1 2 2 0 —1
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2. W A=a+bi & A MWFEE, 7= (w1 +vii,us +v2i, -+ ,un +vp1) BT X FIFFER
B g WSEEMESSI, 188 n=a+iB, M A(a+iB) = (a + bi)(a +i8). F>FTLEBFNE
B Aa = aa — b8, AB =ba+afB. T o Aa =ad'a—ba'B, B'AB =bB8'a+af'B. K
Ao+ B'AB =a(da+B'8). HAN a,B FELE-IMREZTHIAE, Hdickm, Lk
KTE, i /a+ BB >0, FHik a>o0.

3. A" = |[A|[A7' = A7, X A7 MR EER A SRR E, Hit A G451
A = — ) WAERIR o = (—1,-1,1). f A= \a AL BIE |A] = -1, HZTR
Blx=1la=c=20b=-38.

4. BEIME A

()= Co6)-C 0 )

n—1
St 11 i) EIATAEI (2 0B 6.52).
5. PEEEINARE A A1 A FHFARSERR, FLRE A EVARE k=15 k= —2.
6. % B= P~ 'AP, Il B* = (P"'AP)* = P*A*(P~))" = P*A*(P*)"".
7. KU 1, 9

7 2
3 0 73
5} 2
A= = =i
0 3 3
2 2
3 "3 *?

8. A, 0 /2 A MARHEE I HI UM EECH n — r, MERBEHKRTET n—r.

9. ¥%% AB+B=(A+1,)B, BA+ B = B(A+I,), Bifl 6.19 B34

10. @14l 6.19 HRF |[AL. — AB| = A" AL, — BA| # |\ - )L, +af| = (A —
)" A -1+ Ba), Bt I, - of AREH 1 (n—18),1-Fa

11. ¥ B M L, B A ZRUBBINEFX, EEE A™ = I, HAIH#

B™+A™'B™ ' 4 ...4+ AB=0.

# EAREXAERBE B™ = I,. Btk B FIAFHEER 1 1 m REAAR.

12. % T 1 3R A FTLMEA A = af’ BB, B a8 2 n HEFHAE. 21 HE
5185 A2 = (trA)A, Bl AEAEZTHR A - (trA)\. EEEF A +#£0, A# (tr AL, FHER
FAL.

13. A RSEHERE, Bk 1 AP =ZERERE A RFEE. T A IR ZHER A
BIFT A4 IERE, ML N 2 +2+1. B A+ A+ I, =0 WA A+ I, 73,

14. & A FRFEERN A, A2, A, MtrA=n= A +Aa+--+Aa. T |A] = M2+ An.
BT AEE HER G (A < 1.

15. AFIEWH —(A" ', A" 20, -+ , A, a)(a1,az, -+ ,a,) = A"a, MXH Cayley-
Hamilton & E175.
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e ¥ wm JEE B2

§ 7.1 XK

7.1.1 MZEPERARHEFEX

1. ZIEERERIE X

B AN = (ai;(\)) B— m x n 5EFE, ERIGE a;(\) B F LLL X AKX
SETGIIZ T, X 150 BB AR 22 T U R B A FE RS

2. \EMMFERMNGNET \HER

Xt AHERE A(X) BEATHI T3 3 A& AR AR A AR AFE R B4 S AR e
(1) B A(N) BIPEAT (BLPIF) XF#%;

(2) HAEZTHH c F]’LL A(N) BIXE—1T (B1);

(3) ¥ A()) ME—1T (31) L F EHMEANZ BB A5 —1T (51) &
ST EALAE R LD AR R RIS A B, BBIRIRE RERR RIS AR

3. \-FERERIARIR

B A\ 1 B()\) #£ MM, H2EHRK V- EERYISRHRTE AN &
A B()), MFR A(N) il B()\) 4 sUAHHE.

4. Wi )\ERE

W A\ 1 B(\) #£ A\5ERE, & A0N)B(O) = BO)A) = I, M# A\ K
Al \-HERE.

5. BB
A n B FERE A M B AUKNARXGRENKFEERE M, - A
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AL, — B BN M-SR REHIHE.
6. EIE
B AN R n B AHERE, W AN ARIE TR 5 RS

diag{di(A),d2(A), - ,dr(X),0,---,0}, (7.1)

He d;(\) BREFE-ZIHMK, H () |dia(V)@E=1,--- ,r—1). 55, & A B
FHFE, W'ERRFERERE M, — A KT T 35ER:

dlag{lv 71’d1(’\)"" sdm(’\)}a (72)

Hep d,(\) REBE—2HR, B () | dipx(N) G = 1,---,m —1). (7.1) XK
RN A B (7.2) XFRAERE A iR

7.1.2 AEEFFoFRITEL

1. IT5XAF

B’ AN & n B MR, k RAEDE n MIEER. MR AN BFTE kTR
HBAAHTFAFTE, WKREANZIAN AN) B & BHTFIARE T, idA Di(X).

2. FERTF
B on B AEE AN BIEFTHREFA Di(A), Da(A), -, Dn(X), M 4h
H Di(A) | Disa(N). 2 di(A) = Di(A)/Di-a(N) (i = 1,2,--- ,m), ZTAK
{dl()‘)vdZ(’\)a :d'm()‘)}

A AN BAZERET.
M EHEE A, HATEFE A ERRFEER AL, - A UAZEETF. A AR
ZHEFHAE (7.2) KPFWEHR {1, ,1,d1(N),-- ,dn(N)}.

3. ¥

=AM AN B RYEF LK n BrERE, WENE F MUK RERX4RZEN
AHHRKAZRT.
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4. #ig

HHFE AN B ZEURF L8 n AR, B K 058K F, Il A, BETF L
AR TR EZ AR ENE K _EALL

5. Frobenius B[4
T FIFARIHE % N Frobenius %5 [ :

00 --- 0 —ap

1 —ay
F: 0 ]. —a2 ’

00 -+« 1 —ap

HE 6 EAlA, BE&ZHNA f(z) =2"+ an 12" '+ -+ a1z + ap FIKFE.
6. EIE

#F Lo ABNEEEAZRTA d(N),da(N), - ,di(N), M| A BIETF
AL T 43 Bt £ S

diag{FlvF27 7Fk}7

Ko F, R0 di()) AR, ERyEBTAERRAN A 7 HERERL
7. E3E
EHHME A RIS F LK n BEME B EEEEATZR TR

dl()‘)id2(’\)7' o 7dk()‘)7 EEF dz()‘) | di+l()‘) (7‘ — ]-a i ak = 1)’

N A FFEL TR dy(N)da(N) - - di(N), BADAZTRE dic(N).

7.1.3 #FEHFFo Jordan FrEE

1. MIFEAT
B’on ERE ARNEERAEEFA d(N),d(N),--- ,de(N), EEE F L
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B di(X) T ERASATL AT BB
di(A) = PN Py(N)™2 - Py (A,
da(A) = PL(A)* Py(A)*22 -+ P,(A)°>,
............ (7.3)
dk(X) = Pi(A) Py (02 - P(A),

Hrft ey > 0. % (7.3) KM ey > 0, WHBTR PN HEHE A HI—AVISHE
F. A MWSETAEHN A OHIEE T4,

2. EE
B F _ERPIA n BHEREAR IR R Z R 42 e B A MR RV EE F4.
3. B
AR n RN, H A S EMYIERE AN
A =A)™ (A= A)™ - (A= A)™,
T A ARALT- 73 Pt iy 4E R

diag{le J27 Ty Jk}s (74)
Her J; A r; B Jordan 3, B
A1
A1
Ji =
A1
Ai

(7.4) XBFA A 1) Jordan FreERL.
4. FB

B o EERMTE V LR, WAFE V B—HE, EXAET
LR o MRFIEER (7.4) XFTRZHERE.

5. £

WA R R (8 p & n ERAMHTE V _ERLERR), M 3 4
SREm:
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(1) A (2% ) AIXF ALK
(2) A (3K @) BIR/DNZ I LEIR;
(3) A (8K ) W¥IFERTL2£&—KHET.

7.1.4 % P & 2

1. ZEFEF IR
BA n BrEREFS {A):

(k) (k)
L 5 R 5 P
A= S
k k
afn]) T a;u)

B = (b'l]) &7%—4\ n Bﬁ%ﬁ[@ﬁ %x—‘jﬁ/l\ (7«,]), %ﬁ;ﬁ‘ kll}n;.loasf) = bij, W\Ufff\fﬁlﬂﬁﬁ
5| {A} WSAT B, id N klirn.Ak = B.

2. EEBRH

W f(z) =ap+arz+ a2’ + -+ apz" +--- B—PNEBEY, fi(z) LD
. HHEEETFF {f(A)} YT B, MFRERERFRE f(A) BT B.

3. i

W f(z)=ao+ar1z+az® + -+ anz" + -+ B—PTEBFHRE N
(1) MR f(X) WS R E R RAME— TR P, f(P'XP) W,
X
f(PT'XP) =P f(X)P;
(2) & X = diag{X1,--- , X, } YA, MEMEREE f(X) WS R
BRMER f(X0) (i =1,--- ,m) Y8, iXH}
f(X) = diag{f(X1),- -+, f(Xm)};

(3) # f(z) WS ERE RN 7, Jy A n B Jordan B, HEXMMAITEN Ao, W
A || < 7 B, f(Jo) WSk

4. EE
W f(z) =ap+arz+ a2’ +---+a,2" + - B—DNEBHHHARLBSCERRN r.
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A & n BrEERE, FFEEN AL, Ay A, B A= 1lgja<xn|’\j|'
(1) # A< r, W f(A) Bedk; o
(2) & A>r, W f(A) REL
(3) & f(A) W8, W F(A) BIFFEMEA fF(M\), F(X2), - F(An)-

§ 7.2 BEPH

7.2.1 N EEFwmFHEF

il 3 MR AR MRS E TR, RAERmE A2

Bl71 B f(N),0(0\) REIE K LHE—FWK, dA) = (f().9(N), m(A) =
[f(N),g(N)] Gr31% f(X) T g(N) BIRK AR XA BN AN, U T -6 R

(f(/\) o) (gm o) (d(A) o)
0 g/ Lo fn) Lo m»w/

R O, FEZ I u(N), v, B FN)uN)+g(M\)v(N) = d(N). B f(A) =
d(A)hA), W m(X) = g(A\)R(X). 1E 5 A5 RE R 9] 2% 28 #:

(f(z\) O)Q(f(z\) o)%( ey o):
0 9] \INu) 9] \FMu() +9(Ne(h) g()

(f(A) 0 >_)( 0 —g(A)h(A)) ﬁ( 0 g(A)h(A)) . (dm 0 )
a) 9] \dy) g ) 0 0 m()
=R O

B () AHE K ERETR, p(\) £ K EHNE—FTHLHR, £HEEER

Bk, BER p(V)F [ F0), B p(N) 4 F(V), WFR p(N)* A fON) B—MHERET. *
g b, #FH® FN) K bR RN

FA) = ePi (A Py(A)2 -+ P(A)*,

He ¢ HAEFHEH, PO\ AERE—ATAZHRX, e, >006@=1,---,t), W f(A)
MIFTHEHERBE TA Pi(A), Pa(A)%, -, P(A)*. BN, P A YIS EF4H
B A BFTAE ANZRFRIMERE T4, T 6] 915 E T4 10X — 5 e
T,
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Bl 7.2 WA REI K LB on YR, HRHERERE AL, — A S )55RHe]
AR FEERE diag{fi(\), f2(0), -+, fa(N)}, P £i(0) & K B —20. K
iE: i A MVIERFHASETHA £0) PERREF4.

IER MR i < g, LFEIEIL N 0(,5): ® d\) = (fi(A), f5(0), m(A) =
[fi(N), fi(N)] 3 fi(h) #f;(0) Bk B ME D ARGK WH d0) &
& £i(N), B m\) &R £, WATEIEH, #BA1E O(i,5) vl AFE R ) 5522
B se B, IF LAl a M A G f B RE, B diag{fi(\), -, fi(A), -+, fi(N), -+, fu(N)}
5 diag{fi(A\),--- ,d(\),--- ,m(N), -, fu(N)} A [E B HEZ K T4

mfl 7.1 B O(i, 5) & A-FEFERAIR . & £fi(0), £,(0) BAE SN

Fi) = PO Po(N) - P, f5(A) = PLV)™ PV - PN,

Heh P\ NERME -ATAZT, e > 0,6, >0k =1, ,t), WA 7 =
min{e;x, ejr}, sk = max{e;, ejx}, MIMNAH

d(A) = PLOY Py(A)2 - P, (A)™, m(A) = PyA)* Py(A)™ - P(N)™.

RO, £ F{dN),m(\)} AHFIRHEREFAH, Fik O3, 7) BIERTER
T/ X A R R AR R ) v 2 R 44

XxFFAERE diag{ fi(A), f2(N), -+ s fu (W)} HIKSEIERRAE O(L,5) (5 = 2, , n),
U] 75 2 6 M AERE RIS (1,1) J0 & B AT A A o] 29 I8 20 3 AE B 0 A G R R 2
BN RIEWRREE 02,5))(G = 3,---,n); --+; WEEIE Onh - 1,n), A
B—MX MR A = diag{d;(\),da(\), -~ ,d,(N)}. HEELERI MR AT R, A
2 di(N) | digi (V) (@ =1,--- ,n—1), Bt A BEHEME A kX XEAX M
B diag{fi(A), f2(A),- -, fu(N)} SERE AR MAEZR TA, SHA £, R
HTFHB RS A BYISER T4, O

Bl 7.3 ¥ A RSP ARE:

A,
Ay

A

RiE: A WHIEHFHSET A (i=1,- k) MPWIERFHRNERIF. EZHRE
RIVALE, WFTRRAEMETIA A FIEL
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IES EARA — A BRI AN, B A RIS R SO — P
N, MbBl 7.2 7151, A BIPI5E B FAL0R T S v S R A 38 . X
L A MBI ALE A MPIEFE T4, FIAAR R A #6816, O

7.2.2 ZEPEAENLLEHFE

A n B REAR LR R Bk 2 e B A R A A B 7 847 51 X E 504
SR T R R R AR R . BRATTREAE T 7 o B o] R
NI FIXANTT .

Bl 7.4 SKIE: AR n BHAERE A #5 €A EALL

BB B (AL, —A)Y =)\, — A", M\, — A f1 M\, — A’ HFHENTHRETF,
M A A E AR F, e A fl A7 SRl O

Bl 7.5 HHFE A ZnBrn KEEERE, B A" =0H A" £0. Wk B
WA n KFEEHERE, KiE: A T B.

B B A RN ZTERN AT, A FIAZER TR L, , 1,0 {3 B i)
ABHE WA, 1,2 FHk A& B Al O

Bl 7.6 # AN MR, EBLLT 3 NMER SN
(1) A =cl,, ¢ HEH;

(2) A n—1 PATHIRE TR n—1 KRBT
(3) A AR PR 720 o L.

W (1) = (2): BARKOL

(2) = 3): HT A 0 n BH175IREF D, (\) 22— n RZBUA, M A WEG
—MAZRTF d,(A) = Dy(N) /D1 () B—D—KRZWA, ®A X - c. FREAMMA
R FEEER d,(\), FAEAZERFHREE n MiT5IXHAF D.()), # A
BAZERFHRBERA-—cA—c,---  A—c

B)=(1): ®WAMAZEHRFHNA-—cA—c,-- A—c, M A5 cI, HH
RAZ R 74, MNTmEANTHL, BMFEETEENR P, § P'AP =, TR/ A=
P 1(cI,)P =cI,. 5%, WalLLFIH A PR/ 2 IX%ET A —c 30 A 1§ Jordan
PRAERSKIER. O
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Bl 7.7 o AR A BREZ TN (A — D", KiE: MEEREEH K, A
1 A* AL

iR HEH, A PFHMEES2R 1, Hit A* (I EEREN 1 ( GAE 6 &
Bl 6.5). R A I Jordan ArdERI R J, B AR F1 Jk Ml BAE R BEIE J*
1 J MALBIRT. & J = diag{Jy,---,Js}, W J* = diag{JF,--- ,JF}. TR&EA]
JHZ5 B8 Jordan $R, B REERH JF 1 J; ABAERR]. FAG®w J RE . &
BE J EHEERN L, TR J =1+ Jo, P Jo REXWNMAL EITLEN 0, LR
L EFEREN L, MEKITEE R 0 MR B8

I+ Ty =I4+CrJo+C2J2 +---4 JE.
Bl (I + Jo)k B— L=, HEXNHEETERN 1, LIRNAL LTTER |,
M E FIRFE Z TN (A — 1) N THE SRR Z TR, AT 4T 0 k5
n—1

((I + JO),c - I) = (C,{Jg + CiJg 4ot J(’)C)n—l = kn—ngz-—l £0,

FEik J* B2 (A - 1), EAZERFAN L, A=), Bl J* M T H
FFR AR EF, NI J* F1 J #3L. O

Bl 7.8 Won R A KRRIEESR8 1R -1, KiE: A1 5 A ML

E fRE A K Jordan ARAERIE T, B AU M T AL BLE REIE
B g1 A J MILRIE]. & T = diag{Jy, -, J.}, W It = diag{J; !, -+ I} F
R Al 945 A Jordan B, B REER] J71 R0 J; MBIEIE]. REAYHE T R
B & T AR A = +1, W T = NI + Jy, Hh Jy BEXNHAL LR
A0, ERSHAL EnEERN 1, MR LERE N 0 KR, ERE

NI = Qo)™ = (=Jo)" = (oI +Jo) (N T = X2 ++ - + (-1)" 33 7),
PAJ A5t = Xo, AT 1R
(AT 4+ Jo) ™t = A — X2Jp +++ -+ (=1)" " AnJ5L.

FEt Mo +Jo) ! B— N E=MHEME, KENAL LTEN Ao, ERAL LR
R =02, WNTTERFFEZTRA (A — Ao)". NTHEERR/DBIR, RITATHTI
Tt

n—1
(QoT+do) =MI) " = (=N8Jo++ -+ (=1)" " IABIF=)™ = (1)1 g1 £ 0,

Btk T MR BTRA (A - Xo)", RRREFN 1, ,1, (A= do)", B J-L F1 J
HARFANAERT, TG J-* 8 J A6 O
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723 3 A 1t

BAVE R 6 FrhiT iR IL R RE nT 3 MR R TR ERM, BERNXE TR
ANHERN: n EFERE A AT A BCEERRADZHAATER, SHEE
NI R FER — R E TR (BT Jordan BREBRE—MERE). FHRATELES —bt
SR G RE R — B IX WA 7 U B B

5 7.9 KEE FHEMHMAEE n 5 A 1 Jordan FRUERY:
(1) A% = A; (2) A* =1I,,.

B MR A BELOR 2% -2 ZANBTABRHEER, 1 A BRDE IR
EAZHAME T, Hit A B AT TER, it A BT AERE. X A/
FREME R 0,1 (B 6 3] 6.10). # A MK r, BT AL ERERA MR R,
i A ) Jordan FrHERY Ny '

diag{1,--- ,1,0,---,0},

HbBHrAMHM1l,n—ri0.

(2) A EAZHA 28 — 1, [ LB, A AT, H A BRHEE DR 1
Bk AR (TTEER ). TR A K Jordan bRAERR — AT AR, H X ML
FHEN1 B kKB, O

Bl 7.10 & n MHERF A BAEER LB, R TEZRANE TR
FARAMN+A+1, 22 -2. X A RS HER IR Z I, Rik: A E£REU EH
LT % R R

W RS R A 2 TR AE 2 A AR AR (EHTREAR), £
R ABIRDBIRME (N2 + A+ 1)(N?—2). RNMBHAARLIRATER, 1 A
T X f AR, O

Bl 711 B REKMEZNR V LHEMRR, V, £ ¢ BIAZRTENR. Rik:
#F o XA, W o E Vo ERIRHET AL,

i 1 EM |y, AREMRERRR, RABRAETTSEYF 6.45.

Bk 2 W5 ey MRANABIRXDIHA m() F g(N), WEHRIE |y, &
AHHK m(), Wi g(\) | m(N). BF ¢ AT MK, 8 m(\) TER, AT g(A) £
LER, TR o|y, RAXNAL O
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] 6.46 69iE% 2 W AB IR ZTAA g(N\), BA BN Z TN h(N).
N BA R, # 0 A& BA MFFIEME, AT 0 AR (X)) BB (&%
%6 ZRIH 6.60). FERF

(AB)™ = A(BA)"'B, (BA)™ = B(AB)"'A, m > 1,

WA HMELSIE g(BA)BA = Bg(AB)A = O, h(AB)AB = Ah(BA)B = O, Milif
/N2 TR FEARE R AR, h(N) | gMA, g\ | M. % AB "5t fatk, W g())
TER, AT gNN BEFER, T2 h(\) LEMB, #h BA WA st fH. k2,
# BA "Rt W A(N) TER, Wil k(AN BEER, T& g(\) LEWR, # AB
AR A, O

BWHFE A KEEAFEFEER M- A L gA) = (A= M)A -
Ag)--- (A= Xe). H A XL, W A BRDZBIAFE g(N). RZ, H AES
2 g(N), WA/ 2B TR, g(A) HE A KR/ Z T Folh, b
T g(A) BER, # A AIXT AL B T MEGE, ZATTE B LR R

Bl 7.12 & n BEERE A BIHRANZ I m(A) BHRECH s, B = (b;;) N s R
B, b by; = tr A2 (295€ by = n), KiE: A AT AR RELRMFR B Ani
HEFE.

ER WA FEEANFRREER Ay, A, -, A, BARBEBS BN my,ma, -,
My, W tr A* = my AL +mp b+ + Al L g(A) = A =A)(A=X2) - (A=),
W g(A) | m(X), AT s > k. & A XA, W m(X) = g(A), NTi s =k. & A
AT AL, T m(X) AER, Wi s > k. FEHERE B #0F 5 #:

m ma - g 1 A - AE
mlAl mz/\z peny mk/\k 1 /\2 S0 /\;-l

B= )
miAT maASTh e ! D VRSP

Hp ERXADLE —NERER s x k 5/, B_NEMER b x s HE. & s=k, N
i Vander Monde 1751 2 A] &1

1Bl =mimy--mi [ (\i—X;)% #0,

1<i<j<k
B B BAIHHERE. # s > k, WH Cauchy-Binet A3\A[13 |B| =0, 8] B Aa[i¥. O
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B 713 ¥ o £ n EEMTE V BT R, RIE: o X ALK TE
FMRXT o BHE—4FEME N, BF Ker(p — AoI) NIm(p — AoI) = 0.

A RATSEIEH Kerp NImep = 0 2 HILY Kerp = Ker?. 7 A
B acKerepnlme, Ml pla) =0 HFE B eV, fiff a=¢B). T2 0=
pla) = ¢?(B), Bl B € Kerp? = Kerp, Ml @ = ¢(B) = 0. LEM: HEIE
] Kerp? C Ker HIT. fEH a € Kerg? M| p(a) € Kerp NImep = 0, A
M a € Kerep. #t—25, HALTH 4.32 FIIEHATEI, M Kerp = Ker p? A
H Kerp = Ker p? = Ker ® = - .. FHFEIT 3 FhiZoRiE A 4518,

iEE 1 MO ERGRTH, X o BE—HFEE Ao, BF Ker(p—AoI) =
Ker(p — AgI)? = -+ = Ker(p — AoI)". FUMFHEE Ao BIR TS T HIFETS
). BRN4asial Vonl DL AR T 25 (0 (O BELA, 423 a] V2 4RI 1 2% ] ) EL AN,
M ¢ TR AL

ik 2 WA MEEREREEN A, Ay A, BIEZ TR f(N) = (A -
AN = A)™2 - (A= Ap)™k, MXHEER] a € V, H Cayley-Hamilton & ¥ A5

(@ = MD™(p = AI)™ - ( — MI)™ (@) = 0,
B (o — Ad)™ - (¢ — \e)™ (ex) € Ker(p — A T)™ = Ker( — A\ I), AT
(@ — MI)( — 2I)™ - (o — MI)™ (@) = 0.
TUDKFEM T %, BATTAMIRN a eV, B4
(¢ ~ M) — deI)--- (0 — MeI)(@) = 0,

Bl @ EEZTR (A — A)(A = A2) - (A= M), BlIE o AIXAL.

ik 3 HRIEE, W AR, WAAE V B—HE e, e0--- e, 87 ¢
XA I PR RN Jordan dRUERS J = diag{J,, Jo, - , i}, HEDEH—
A Jordan HIHEKTF 1. AWk J, FIRFEER A, HBMECKT 1, W &R
fr)5E LA 15

ple) = Mer, p(ex) =e + Aea.

T (p—MI)(e1) =0, (¢— A I)(ex) =ey, M 0# e € Ker(e — A T)NIm(p —
MI), X5 EHFE. O

Bl 7.14 RUF: n MM A AIXTANKTREZMGERSN A FE—FREE Mo,
(NI, — A)? F (NI, — A) HIRARIH.
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ik 1 HAMRBRKERAXTH, r(hol, — A)? = r(Al, — A) AHAX
2 Ker(AoI,—A)? = Ker( A\ I, — A), Tl 5 # ML 24 HAL Y Ker(Aol, —A)NIm(Ng I, —
A)=0 (%6 7.13 FIEW), EAGR] hF) 7.13 HERE.

k& 2 DWEWRAR, SHRIEEIEH RS 5 A AR, WH Jordan
PR R E D — B KT L id i —3ch gy, WHE A e, R Iy 3
TCEAN Ao, W r( NI, —Jy) = 7—1, 1 r((Ao I, — J1)?) = r—2. [Htk, XA} (NI, — J)?
HIRREL AoI, — J HIFR/DN. BIEESFEH, (Mol — A)? FIFKEL (AL, — A) BIFK/D, X
MEFE. O

Bl 715 BV Zn fEEMETN, o £V ERLIERHR. KIE: @ A0 AILH)
REFMERN o BE—AZETZEE U, H 1 o WAZTZER W, EV =UsW.

W RIERE. BE o AREXT ML, W o A m MNEMTE R RFE A &,
H1<m<n (FEEV EELM2N, LA REEAEHE R &), X LR E4E
T2 MHEN U, RIECHFM, FE @ IAZTFZR W V=UasW. ¥ ¢
FREIE W EB3 W B — MR, & R EARHE R B2 ¢ RIRFEEM
EFE, T2 ¢ B2 T m DR CIRRE R &, X S5FRETE.

FUELENE. & o AIXNAN, U 2 o BM—PAZTZMN, W dE 7.01 a] A,
w BREITE U B3R — AT Mg ve . Bk, 745 U 0—H% o, ar,
fif o TEIXHFE T RN RN MR, W2 oy, -, o 2 @ BIFFERE.
N &V LRI LA, BrUAFAE VI 0 NMER R E, B2 ¢
HIEHEmE. WX n MEEFTUEE n—r MREM o, -, —BHKRV 11—
HE. BRBAX n—r NMARERMFEE W £ o AMMPHESE V=UaW. O

w5, BARAE — B AL M AR ) .

Bl 7.16 £ n(n>2) WEK B HLUTF R = diag{ (‘1) ;) ,In_z}, #% B

ARG, 8 XA A (B A2 = 1,) JF 2 BAEE n MR
) St R R ) SRR AR

ER BB 7.9 (2) RTA, NAMHME A RN AN, MFEEREEME P, £
8 P AP =diag{-I,, I,_.}, P 0<r<n ¥ r=08, A=1I, = R SR
S, ¥ r > 18, #® B; = Pdiag{l,---,1,-1,1,--- ,1}P~}, s -1 EE AL L

s i ME, N By (1<i<r) WA, #HH A=B\B, B, T <(1) (1))
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PIRFIEE R —1,1, AR T diag{—1,1}, FMHER B &RMFEMEL BN B H
AT diag{—1,1,---,1}. BEOAX AR T A oR Hd— DO, B
PA bR B; #2RHERE, T2 A TN v PR AR i R FERFRIRIA. O

7.2.4 5FIEZRXFoRR B X

FEZHAMRDZHAREENRNEESRE, ENAIAZERFHEE
DIk F. FHEAH 7.17, B 7.18 FB 7.20 WHR AR E A1 E, UL RAREN
B Jordan FRAERIMIFEAR. Bl 7.21 Wi T R BRHE L B S H/N 2 HARER
B 7o M Z R B BRIRR. ZMTEEETMEIR F LA RS, 7T E K
REHUE LR T B R B — e

Bl 7.17 KiE: FEPE A PREZ DA Z BAAAFHRERMR AT - A
FATHIREFHN 1,--- 1, Da(A).

e A PITHAR T LK, MAZERFA 1,---,1, D). BADAZHA
MEBE—IAERT, B D,(\), MFFESTA R D, (N).

RZ, # A B2 TR 2 BUAR S, BROVRAIES T A5 T A AR
TR, e — MARHEFETHREL K, FrELal i AR E T B A#HET 1.
HIEN A A #9475 E 7 R AR, O

Bl 7.18 SKRiE: # n MR A H n ADNEAFEFFREE, N A FRES T
IR /N2 B AR S

ik 1 B AN n DNEFAHRREER A, A, -, A, W] 6.56 AT 4, FF
TR f(N) FBDAZHR m(\) BHEBER (AFEH), Bk f(0) =m0\ =
A=2A)A = A2) - (A= An).

Bk 2 IXE A MULT X AMERE. AL AE RE A AR R B4R AE B B AR D
MR, HEHBRIMNREXNX AEMEIERAKERIT. &% A = diag{\i, A2, , A},
M A, — A = diag{\ — A1, A= Ag, -+ , A=A }. XANERERX AFERE, EXTAL LK
TEFBLR. B 7.1 WERIFRIEPER HAERA diag{l, - , 1, A=M)(A -
A2) (A=A} B A MRELTXMR/DZHAME. O

Bl 7.19 WK LB nBMERE A FEFEEZTR f(A) = PL(A)P(A) -+« Pe(N),
Kb PN (1<i<k)Z2K ELERNE—ATAZIHR. RiE: A WEFERERR
A — Frobenius 3, # H A ¥ L7 AL,
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E % A BAERTFHN di(N),da(N), - ,da(X), WA
FA) = PLA)Pa(A) - - Pi(A) = di(A)da(A) - - - dn(N).

BT PO\ BATAZHNA, MAEEED j, €8 PO | d;(0), AT P(N) |
dn(N) (i = 1,2,--- ) HERZMAMMERATE, PL(A)Pa(X) - Pu(N) | du(A), B
HREER d(\) = =dui(N) = 1, du(A) = f(A), MTfT A E’(]ﬁﬂﬁfﬁi ﬁ—
/> Frobenius k. Haﬂ:mfj\gﬁﬁiﬁ m(A) = d,(A) = PL(ANPy(\)--- P(\) #E K B
HEK, 8 (m(N),m'(\) =1, XUEWRE m(\) EFHIR ELER, Nl A E£EH
B Bt O

Bl 7.20 B AR n AR HERDZTENHREET n KIE: A B Jordan
PRAERY &4 Jordan BRI EXS ML LUK E AR

e X A RA - EFEAZRE T, e 2, &in
GA) = A" + by A" 4 by A+ bo.
TEREI AR g(\) 7N EAME R —REF R
9A) = A=) (A=) - (A=)
TR A KHER TR
A—c)f, A—e2)®, <+, (A—cm)*™.
A m A Jordan B, IR EX ML LoxREAHE. O
THHIBIE S 6.69 IHE.

*fl7.21 WV OABIRF b on BEMTE, @ 2V _ERLERH, LS
WX ERNZ A HA f(X) A m(N). &

FQA) = AN P (A)2 -+ - B(A)™, m(A) = Pi(A) Bo(A)*2 - - By (A)™

SHIAR FN) R om(N) BIRTTA4 8, b B\ & F FHRHE R4 L5
K,om >0 8 >00G=12--,t). &V, =KerP(p)", Uy = Ker Pi()* (i =
-, t). SKiE:
MV=VeVed -V U=V,i=1,2,---,t
(2) @lv, MAFMEZ TR A PN, A Z TN P(N)%. Fallh, dimV; =
r;deg P;(\).
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iE# (1) 2 hi(X) =
WMAFAE wi(N), 18

(1 =1,2,--- ), W hy(X), ha(X), -+ he(X) ELF,

hi(A)ur(A) + ha(A)ug(A) + - - + he(Aue(A) = 1.
B A= ALK, 7R
ha(@)ui(p) + ha(p)uz(ep) + -+ - + hi(@)ur(p) = Iv.
B Cayley-Hamilton EEATH, 0 = f(p) = Pi(@)" hi(p), HOHEREN ac V, AT#H
a = hi(p)ui(p)(a) + ha(pluz(p)(@) + - + he(Pu(p)(@) eVi + Vo + -+ V,

MV =Vi+ Vot + Voo A=, BT (BN, hi(A) = 1, BEFLE u(A),v(A),
E P u(N) + hi(No(A) = 1, TR Pi(p) ulp) + hi(p)v(p) = Iv. £ a; €
Vtﬂ(z‘/_])v o eV, a;= Zaj,ﬁqj a; €V, i

J# M)

i = u(@) Pi()" () + v()hi(p) (D ;) = D v(@)hilep) (@) = O,
Jj#i e
M Vin (V) =0, Al V=VieaVad - &V, BEELHTHETATHEN V =
2

U, @Uz@]---@Ut. BT m\) | fQ)), 8F s; <rm, TRU CV, Mili A&
RU,=V,(i=12---,1).

(2) ¥ oy, BIEA @i, REFELZBAERALZIAIHA fi(D) T ma(N).
BT V; = Ker Pi(p)™, W p; EHZ IR P(N)™, AT @; KIFFAEEAE & 2 3
X P, BI fi(N) BIRAR P2 MR, B 6.3 AT1§

f) =P P(A) - PA)™ = fi(A) f2(A) -+ fi(N),

BT P, PN, BN BREE, MARR f,()) = PO\)™. 57—,
o, MEAZITR PO, BN ZHAERETATR m(X) | B(A)*. 551
H, my(N), ma(N), -+ ,me(X) FEEE, N EMHERDNAERETFTENFRERR. &
%l 6.54 AT 15

m(A) = Pi(A)" Po(A)* - B(A)™ = my(A)ma(}) - - - mu(X),

M RATRER mi(N) = Pi(\)*. BONSHIE 2 T R3S TS R 44, Br
PL dim V; = deg P;(\)™* = r;deg P;(\). O
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7.2.5 XREFoSMKXEKT

BWHRE AR n TR, fo) B— M2, 28 A f f(A) REn5cHk. BIE
Wig— a8, RHEE B M A L0 A, AR B RN A R IR?
Bl 7.22 561 7.23 REANREANLE R (B 7.22 KA JUTHBE, SEH5 S8
PRGERERIES). B 7.26 &3& 41 Jordan-Chevalley 7€ 2, ‘E1E Lie {AE+
HEEMNNHA.

* B 7.22 B RESTF b oo AT E V _EREERE, X o RANZT
iﬁﬂ’]@(%ﬁl%? n, & P £V LA -MERUER, H oy = v, KiE: ¢ = g(p),
He g(z) B—DAEE n— 1 KBTI, RZ, & o BIRNZTRGREDT n,

WFFAE V EMZRMEZEH o, 2 ot = Yo, BRE ¢ TRERZRN ¢ KIZTI.

R o MR EZTIRECN n, X ¢ BRI Z RS TRMEZ TR, 4§
FEV B—HKE e, eq,-- -, en, 1E o FEXHAIE TR RIS Frobenius . i0
XN F, H

00 --- 0 —a,
10 - 0 —ap,
F=1]10 1 -+ 0 —ap_2
0 0 1 —aq
TR
‘P(el) = €3, ‘P(e2) =€3, ", <P(en) = —Qn€; —an_1€2 — - — A1€Ey.

-lrﬁ "/)(61):b161+b262+-..+bnen’ EE ¢<P=<p1,b T:l]’f%

P(ex) = vYo(er) =p(er) = p(bies + bres + -+ brey)
= bl‘P(el) + b299(e2) 4+~ - +baples)
biez +bap(ez) + -+ + b H(e2).

[ 2R AT HE
W(e;) = bie; +bap(e) + -+ bup™ ei), i=1,2,--- ,n,

it
P =bI+byp+ - +be" L.
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HEGE @ M ZITIREUNT n, MIFEE V (—HE, o RRREEANE
HirHER F = diag{F, F,, -, F.}, X9 F, &— Frobenius . Kk —MH,
BAMEGE k = 2. X0 o FEHEHEBAZRETA di(N),da(N), B di(N) | do(N). FESBR

X £ R
. (1 0>’
0o o

Z BF = FB. MRFEZIA f(z), £ B = f(F), N

(I O\_(fF) O
O O 0 f(FR))’
B f(F) =1, f(Fy) =0. HA dy(\) B2 F PR E2 I, i F, ftk)hZ

R, FTEA do(N) | FON), AT di(N) | F(A), TR F(F) = O, Xt T FE. K
It B AfERaR N F 200 B B E UM o NI HEX. O

) BiAF Frobenius B#E4T 11508, *F Jordan G FFEMEEL. X2
FHEAE 7.23, ‘© 0] LU 7.22 (145 R 16 g LLIE B, BIERATRHA 7 4h—F 5%k
BP A Ay iR uE .

B 7.23 & J & n B Jordan B H EXHAICEN Ao, KIE: il J RiEAZ
B n MRS RR AN J BIREA BT n -1 2T

E WAMJT R KT E5RT =N+ o, Jo AEXNMHITEERNF
] Jordan B[, AR, A Il J WM AR E R A A J, AT St HB
B A LEHATFIRR (E=MAHEE):

al az s ee an

al cew an_l

ay
TR
A=a I, +axJo+ -+ apJi = ay I, + ao(J — XoL,) + -+ + an(J — AoL,)" !
Al RN J BIREAEE n—1 MEHA. O

T B A 5 VR BRATTTE AT 4 S5 AR T AT AR 73 RS R 32 2K 1) RS 45 D %
—BHIHE.
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Bl 7.24 WA n Brordod fEERE

A] Bl
A = Ty 5 B = .
Ay B,

Her A, fl B, REM A BEFME A EE5EZL2HR g(z), B g(z) (@ =
1,--- k) BHREE. KiE: HXEA i, FEZTR fi(2), F B, = fi(A), MLAFE
KBAEE n—1 WEBWE f(z), B = f(A).

P EHA gi(z) MHER B EEREHET R, FEZHRA h(z) #
& h(z) = gi(z)qi(x) + fi(z). ¥ = = A; AN LK, 7147 h(A,) = B;, M

h(A) = diag{h(A,),--- ,h(A})} = diag{B,,--- , By} = B.

W A MEEZ A g(x), (EHRRIE h(z) = g(x)q(x) + f(z), L deg f(z) < n.
#z=A ALK, Wi Cayley-Hamilton E#n]#3 B = h(A) = f(A). O

$tHiEd AB = BA %[, T AB = BA 3 H{UY (P'AP)(P'BP) =
(P7'BP)(P'AP), Rt AT 0T LU i 5] A el A8 4, 2 ] 850 09 &85 g 3L o — /N B
RANBPRAER] (S Hont R Mt RIEM . FlEMBAE Al ftiEss%.

5l 7.25 WnEME AKNBKET -1, BZ2EMNIEFHEEH AB=BA=0,
KAE: FAEXRBAEE n—1 WEWK f(z), £ B = f(A).

iEE 1 HTEHEHKRGMESRTE A B MRS FREAZE, 8-
W A & Jordan FrHERL. HA r(A) =n —1, FTBL A X THREME 0 19 L1 S 4K
A1, TR THRHELE 0 B Jordan R RAH—H, 1dR Jo; HABAETHRHAE(ER Jordan
REE—E, LN Ji, TR A= diag{Jy,J:}. ® B = Bu Blz) JNAE L) 73

21 22

tk, Mh AB = BA = O [f§ Bis, By, By, #£&FH %, T2 B = diag{Bi;,0}
B JoBi1 = BulJy. BT Jy BEFHEMEM J, & HEME, & Jo 81 J K%
fMEZ WA EE, BN MBUE go(x), g:1(x); XHB 7.23 A&, fFFEZ IR fio(z),
f§ By, = fo(Jo); BHL fi(z) =0, W O = fi(Jy); mfa ] 7.24 BIFRE5L.

iEE 2 AR DR A MR AR N 2 TR, EA r(A) =n -1,
AL TREH Az = 0 A BI4ERCN 1, i1 AB = O A1 %1, B K51 [ & #
R R mE, AmeiIstedl, T2 B fBET 1. HitiE B = af’, H
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o= (a1,a2, ,a,), B = (br,bo,--+ ,b,). BIA B # 0, M AB = O "] LA
H Aa =0, B o 2EHEHEA Az = 0 MfE, NTTXNEME T RRANRITTT LS
& ka BIFZIR. A, N BA = O aJUHEH B 2 A'z = 0 Wi, HXNMEMETE
HRERTAE AL t8 IR, & m(z) & A IR Z T, BT A N2 nT A RE,
i m(z) FIFEBONETE, B m(z) = zg(z), T/& Ag(A) = 0 {H g(A) # 0. B
UATHRE B A 15, g(A) AT LIS A g(A) = n¢/, Hh n & Az = 0 9,
tin = hoe, R € = 1B, WML g(4) = kB, FI B = g(A) TRAN A kK
At n—1 2. O

#l 6.62 #9iEk 2 FALKIEW A* W RRA A FREAEDL n -1 K2R
£ r(A) = n, W H Cayley-Hamilton & ZiE45 18 % L; % r(A) <n—2, ] A* = O,
G R r(A)=n—1, ]| A*#0 H AA* = A*A = O, HfI 7.25 AT 40
Zhgthpoz. O

5 7.26 (Jordan-Chevalley 7M#EH) & A & n MEHERE, iEH: A A4 #

A
A=B+C,

H B Zrrxi b, C 2% EHEH BC = CB, I Hix /) #f /2 He— 1.

W8 % A I Jordan PRAETL A ’

Ju
PlAP=J = - ,
Jx

Hep J; RFHEME N BT Jordan HPEEI P MBERE, Ay, A B A A
EAFFEE. EER J, = AT+ N;, i N, BETHEM, & J AU RA—1
AN M = diag{\I, - I} 5—AMBEHEME N = diag{N;y,---, Ny} ZH
HeEfRiEg k. T2 AU EA A=B+C, i+t B=PMP ' #
LT MR, C = PNP 2% FHEH BC = CB. X E%Rf AB = BA,
AC =CA.

T UEAME—, RATE IEMFEZ K f(\), £ B= f(A). BT N, £
WEEM, % J EEZ2TR O - ER O -2 A=) BREE.
B LN = N REHEZHR, W f(F) = NI B 7.24 TR, FEZTR F(O),
f# M= f(J), T/ B=Pf(J)P' = f(PJP ') = f(A). &%F C=A-B,
HC i AZHA.
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BAFRHBRERHH T A= B, +C, H B,.C, = C,B;, ll| AB, = (B, +
C))B, = B{(B, +C)) = B, A, il A fl B, "Jac#, EEA]iE A fl C, A[2c#e. K
AN BMC#ZAMNZHKX, LA B f1 B, a]&&#k, C 1 C, Al5c#k. HH) 6.48
A[AN, B A1 B, "][EE X ML, BGE Q, ff Q7'BQ &k Q'B.Q #2X MM,
Hit B — B, HHULT X MR H—7H, N C & C, AT ZHEMBEEEES
HH C -C hEREEEMK. #LE FC=0,Ct=0,1 (C,-C)** =0.
2HB-B,=C;-C,##B-B,=0,C;,-C=0,80B,=B,C;=C. 0O

7.2.6 HKIEPESES Jordan FrE A

N TEFERE A, @FERNTA A AN ERERVSESRRE AT - A ERX, d
HRE A KAZR TR T, 285 HUAT DAL A ALK Jordan FRAERE K H K
T EEERE A PEHRELRE REERR A MM EERREE, K
U, B REHL IR BT R M Y 77 VR AL R T, i T B RAT o o R S R T, SER
H A BITHRE T AR TERYIER T, REEKE A ) Jordan ARAERL.

o AT RERE IS AR R RATA LT 3 Myik. &%k, dTRERAR R
SIRIRRERE, FATAT LUBE HiE 7 X, R E AT SIE T, AAEIEHA
R RIS IR 7. R A 77 755K H R R AR AE L A P 4 L R 517 &2 Frobenius
RIFEFEA Jordan RUFERE. LUK, TSR RE RO 2 TR — A I ik A
Wb Z B R KHAZR T, B AR T #H2ERE R, el fer i/ 2 5
AT E Sk, X AZEFHR SRR —EMWmMER. &5, it ERIEE
U EH R+ EREN. FOAREERLTERET Jordan AT KL, FrLlidE
U ERE T E AT LB E] Jordan SRANMKMIE R, XK AR T Jordan FrdER ) 7E
ERE. T IBRAGEY WA GIBORE —FIX 3 FOTTARNA.

Bl 7.27 W a AFETE, KT n Br E=AMEFER Jordan FRER:

a a a -+ a
a a e a

A= a -+ a

a
&1 B8 AKNFEZHAAN (A —a)". AK n-1KMTHKEF, BAT
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KHE AL, - AKFDN n—1F B—DRIT n—1 TR n— 1 FIH R
FR, EMERN A—a)" . BEANR -1 1THE n -1 5IMERE TR, EN
Hid A gA). 2 A=aqa, W gla) B— P n—1H EL=MT5K, KEXHATED
Hoa, TR gla)=(—a)" . F5HlH, A —a)" 5 g(\) ®E LR, ANIEMEER, T
2 A n—-1MT8RREFA L BHETHILRFHR L 1,0 -, Bk A
] Jordan ¥rHERLA J,(a), EVRFE{EA a B n B Jordan HR.

k2 B ARBMEZIHRN (A —a)", A BRDZIHAZ (A—a) BFEA
. B N = J,(0), B4FE{EN 0 89 n B Jordan B, Bi%E N*1 £0{H N =0,
M A=a(I,+N+N2+...4+ N 1), EEF

(A—al,)" ' ="' (N+ N?+... 4 N~ )"l =g IN"1 £ Q,

WMAPEEEZHMA (A —a)" !, TR A WRDPZIARER A—a)™. Hit A K
AZRFHRL 1, ,1, (A —a)", NIl A ] Jordan FrtfEELA T, (a).

Mk 3 B ANFMEEEN o BIKHTEENVMER. EEF r(al, —
A)=n—1, BEFEE o BILATERN n—r(al, — A) =1, T2 A ¥ Jordan i
BRI KTHFAEE a /) Jordan R AH —, Eit A # Jordan tr#ERLA J,(e). O

B 7.28 KBHFET 1 # n(n>2) MEHEME A 1) Jordan FRAERL

fEx1 Hr(A)=10H, FEEZFNE o 8, 15 A=apf’. #HH 6.19 7
B |ML, — Al = X"\ - Bla), BHAAREEZMETHEERZAE tr A= G a.
FtrA#0, MFFEE tr A O UTERET 1, FFEE O KL ERE T n—1(A) =
n—1, Fk A § Jordan Fr#ERELA diag{0,---,0,tr A}. # tr A =0, N4FHEME 0 )
REEHR n, JUTEERE n—1, Bt A # Jordan ##ERA diag{0,- - ,0,J2(0)}.

ik 2 FEZDIAMNITHEHRBEMRE 1. BN A? = af'af = (Ba)A, A
BEEZHA g\ = XA —trA). EEE A #0 H A #£ (trA)L, 8 g(\) B
7 ABRNZEX, TR A NAZREFARN LA - X 9(N). HtrA#0, U A
#) Jordan tR#EE! A diag{0,---,0,tr A}. # trA = 0, M| A & Jordan #r#ERY
A diag{0,--- ,0,J2(0)}.

Mtk 3 EHENHA Jordan PREERRMBOATEIHE. B’ A B Jordan WRER J =
diag{Jm(O)"" erk(O)vJsx(’\‘l))"' vJst(’\l)}’ Ly ’\J' 7& 0(.7 =1, sl) EE?JFEM
READBRERERE,  J IRt A 1, B

(ri=1)+-+(me—1)+s1+--+8=1,
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M RA L FHRE RS B—FMERE (=1, 51 =1, \ =tr A #0, FEFH
) r; =1, eI A ) Jordan Fr#ERDN diag{0,---,0,tr A}. 2 _MEREREAN r, =
2, K&K r; =1 JFH 1 =0, 1B A /) Jordan Fr#ERUA diag{0,---,0,J2(0)}. O

5 7.29 #trA=r(A) =1, Ril: A RFESHERE.

#& 5l 7.28 WA, A [f) Jordan ARiERY A diag{0,--- ,0,1}, BHRIE A* = A,
Bl A RFEEE. O

) 7.27 Ffp) 7.28 Rl KR 2 R ER LT EHH I — AT IS B, 2
B A S ) A R E N AR E AT, AERATRE T E M SR

1 0 0 0
21 0 -
5l 7.30 & A= a; - g , 3K A ) Jordan FRefER!L

7 6 b+4 1
& B A MRHEME AN 1, BAVERFAFEE 1 KU ES. 52

0 0 0 0
2 0 0 0
A_I,— a+ ’
b) 3 0 0
7 6 b+4 0

BHEH, Ba+2#0 Hb+4#00, r(A—- 1) =3, TRKFMEM 1 KLTES
ZF 1, NI RFE —4 Jordan 3, Ft A 9 Jordan Ar#ERLE J4(1). Ha+2=0
M b+4=0H8,r(A-I) =2, TRFEE 1 BJLATERET 2, AiTEMHA Jordan
B BT RITHE A FRADZTR. F a+2=0Mb+4=0FRE L,
BEHWIF (A-1,)2#0,H (A-L)° =0, T/ A R 2HE - 1)3 M
MAZEFHN 1,1, (A —1),(A = 1)%, FHik A 1] Jordan #r#ERLN diag{l, J3(1)}.
Ha+2=0Mb+4=0MERL, BHRIUE (A-1)2=0, TR AWRNEZH
K (A—1)2 MNAZERTFHN 1,1,(A - 1)2, (A= 1), At A # Jordan R
A diag{J,(1),J>(1)}. O

Bl 7.31 & J R n(n>2) M Jordan REF X AL EHRITERSETE, K J?
] Jordan FRERY.

i R J? REESAT, URIEERE ML, -J* A" n-2H/
FRETF (D)2 Bt I ) n—2 BATHIRBE FH 1, ATOHT n — 2 DA
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HT#E 1 EFEE J =0, J"' # 0, H n = 2m B, X" & J? Bk
Zzm, T& J2 WAZRERFAHAN 1,--- , LA™, FIk J? ) Jordan #rndER!
A diag{Jn(0), Jn(0)}; 2 n=2m+ 1 B, X & J2 /20, T2 J2 B4
ZHRFHA 1, - 1, 2™ A i J2 1) Jordan AR#ERLA diag{J,,(0), J5ne1(0)}.
FAab, BATHE AT LR LA E E i e ok B R AT IR E F BiTE, B SRS IEE o
BT ERET n—1(J?) =2, T& J? # Jordan #r#ERIF A Jordan B, f5H H
Rt 2RSS AT B E 418, O

Bl 7.32 & n > 2, RHEFE

(c 01 0 0)
c 0 1 - 0
c 0
A—
0

#) Jordan FrufEHY.

& AR 7.31 B S MR, W A = eI, +J?. & P R ERK, & P-1J2P
&2 J? /) Jordan #FHER!. B, P'AP = cI,+ P 'J?P /2 A () Jordan FrfER!.
Bk, 24 n=2m B, A ) Jordan #R#ERR diag{Jm(c),Jm(c)}; M n=2m+1
i, A ] Jordan FrtERLR diag{J(c), Jmi1(c)}. O

BT EARMEEM T E: WRCH n EM A B Jordan bR R
AT R ERE m, A™ ) Jordan W#ERIN ZAH EFERIRE? B %, &
fiImr AE X A o] A2 3] Jordan BRI1E . W A B Jordan W#ERL N J =
diag{Jy, (A1), Jry(A2), -+ Ir, (As) 1, M A™ HEATF J™ = diag{J;, (\)™, T, (A2)™,
sy I (X)), BIESR A™ /) Jordan tRER!, RERE— J,.(\)™ B Jordan
FRAERIBIR]. & N, £ 0, W] 7.27 KUARSHR R &, J- (A)™ B Jordan FruERY
NI (AM). FH XN =0, WH 7.31 LFE T m =2 K1, AU IRRAERET
Elm >3 MIEE, ez, RKEJVTEHEMR/DZTEARTELWE I, 0)™
() Jordan FRAERY. g T AR HGX AN [l B, AR E T A AL

Bl 7.33 B Ao 2 n BrAM A BFFIEE, EM: XEERERE L, FHIEE
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A Ao B k By Jordan 3R Ji(X) £ A B9 Jordan Fr#ER! J I ECN
T ((A — /\UIn)k_l) +r ((A — )\oIn)‘H-l) — 27 ((A - /\OIn)k)a
HAFL5E 1 (A= AoI,)") = n.

W PORNERFE, 8 PAP = J = diag{J,, (M), Jry(A2), -+, Ir (X))}
A A 1] Jordan pr#ERY. JEEE

(A — XI,)* = Pdiag{J,,(A1 — M), T, (Aa — X0)*, -+ L Jr.(As = Xo)F P,

Hr (A= MoL)®) = o1 (Fnhi = A)¥). % A # Ao B, 1 (0, (A — Mo)¥) = 1
U n = Do B, 2 s < o 0 1 (o (O — 0)¥) = 0, 5 i = by T £ (s — Ao)¥) =
ri — k. B 1 ((A = NL)F 1) — 1 (A — NI)F) FTHRAEER N B BKRT%
T k () Jordan RMANE. FE, r ((A — AoIn)*) —r ((A — AT, & THRHE(E
H o BERTZT k+1 1 Jordan SRIANEL, MTEFAEE AR Ao B k BT Jordan
B Ji(No) £ A [ Jordan FRER! J FHILEA N

(£ (A= 2L ) =1 (A= 2oLn))) = (x (A= 2oL)) =1 (A= ML)*H))
=1 ((A—XoL)" ") +1 (A= XL) ) —2r (A= XIL)"). O

Bl 7.33 HFEAL n YAEFE A 1 Jordan bR fE R B T AN GE AR
B {r ((A—NIL)) |\ N ARSHEME, j =1, ,n} E2HRE. FbAER B, &
AT AT EAE B A AR FEWI % E F, SO E Bl AT RER R, tn]
DR A 1 Jordan dReERL. 3t —25, FATER] LLAS B0 5 REAR AL 40 i #E M.

Bl 7.34 % A, B A n W, EW: MMM EERGEN A R B KT
—RHEE No AEAERII k=1,--+ ,n, A 1 ((A = NI.)F) =1 (B = XoI,)¥).

R MEMHER BUERSM. e &E 4.32 FTH,
r((A—=XL)"™) =1 (A= XI,)") =1 ((B—XI,)") =1 ((B - AoI,)" ).

B B 7.33 TTAN, SFAEEA Ao B k B Jordan £ J(A\o) 7E A, B 1 Jordan #5#E
Rk AR, Wi A, B GHFER Jordan Ar#ERS, FREANAHEL. O

B 7.35 W J R MFHEELETIEZE o B n B Jordan 3R, 3K J™ (m > 1)
#) Jordan Fr#EZRY.
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fig AR AT FUAE T W 2 R L AT E P AR — R TR K
i, X BEERACRA LM ERA T ERM B8 J" WA ERIEESA o™ M2
f#J=al,+ N, {h N =J,(0), MFH

Jm = (aIn-{—N)'”:amIn+C,lna"’_1N+‘-»+Nm,

F& r(J™ —a™L,) =1(CLa™ 'N +---+ N™) =n — 1, NTIFHEM o™ FJLTE
BEET 1, BFk J™ 19 Jordan #R#ERS R HA —4 Jordan B, BJ J™ ] Jordan #rfE
RN T, (a™). FIEABE RO CAA HE 7.7 5 —uE. O

Bl 7.36 B J R MFEMESETEM n B Jordan £, 3K J™ (m > 1) # Jordan
FRAfERY.
B A m>n W Jm =0, ZFHEEN Jordan frdERL. TR m < n, FEHR
iz n=mqg+r, HP 0<r<m BAVEKITE J" HEHR:
(J™)=n—mk, 0<k<q r((J™)=0 k>q+1.

BB 7.33 A HL, M1 < k< q B, J(0) BIANECH (™R + ()R —
2r((J™)k) = (n—m(k — 1)) + (n — m(k + 1)) — 2(n — mk) = 0; J,(0) BFI%
A (™)) + (™)) = 2r((J™)) = (n—m(g—1)) + 0 —2(n — mq) =
m —7; Jo1(0) BIEOR o((I™)) 4 o((I™)92) = 21((J™)1H) = (n — mgq) +
0-0=r; Jk>q+1H, J0) B4/%N 0. FHik J™ 1 Jordan br#Ef A
diag{J5(0), -~ , J4(0), J4+1(0), - - - , Jg1(0) }, FHH m—r 4> J(0), 7 I J441(0). O

Bl 7.36 45 T 7.31 MIHE, HseiEithEE T 2 AT H AR . T T R
B 6.44 HOHET .

Bl 7.37 & m MEM AL o EM B &G ALKRHERE, B A, B 1 Jordan
AR 0y, T, X C 39 m x n JEBE, RiE: M = (2 g) ) Jordan AR
A diag{J,, Jo}.

Bk 1B PV, Po(V), Qi(N), @a(N) FEFTHE A KK, {573

Pi(A) (AL, — A)Q:(A) = Ay =diag{fi(N), fo(A), -, fm(N)}
P,(\) (AL, — B)Q2(\) = A, =diag{gi(A),g2(A), - ,ga(N)}

~
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Al A, B BIE. HBEUT A-HERE IR

P, O\ [(M,-A -C Q. O\ (A D

o P o) \M,-B)\o @, \o A}’
K D=-PCQ; = (dij(N) & m xn Br A /. BT A, B %A AL REHE
{E, Mlﬁ{fﬁﬂq 1<ifm; 1 €55 n, (fi(A),gj(/\)) =1, »\ﬁﬁﬁfﬁ Uij(/\),vij(/\), 1§
B fiNui(A) + g5V (A) = 1. ¥ AR (’g f) fIEE & BUFRLL —uij(N)dij(N)

2
IEISE m+j 5L, BREE m+j 7T —v;(M\)di;(N) IBEIEE ¢ 47 E, WATEL
HE D HE (i,5) 70E, ik M BFRFAER REAR S T 5 M A FE diag{Aq, Ax}. H
Bl 7.2 W5, M IFIZERFHRE fL (N, fm(A),91(N), -+, ga(N) HIHER K4,
M fi(A),--, (N FHEREFHRE A BVIERFH, gi()), - ,g.()) FIHEEE T
HE B MyIER A, Fik M RYSERTFHRE A B ¥I%HTHMERIHE, T
5& M 1] Jordan pr#ERLA diag{J;, Jo}.
ik 2 P 6.65 ATH, HEHFE AX — XB = C fifiMi—ff X = X,. %j&

R AL A

I. X\ (A C\ (L. -X,\ (A -AX,+X,B+C\ (A O
o 1,)]\o B/\o 1, ) \o B ~\o B/’

Kt M # Jordan br#ERR diag{J,, J,}. O

7.2.7 R T IEEM&E

WAAES 6 Frh BN X AL A, meDREERRE P, £ P1AP
X AR T AR RATE N — AR CRerr M) Mk P,
& P~'AP Jy Jordan FR#ERIH . AT T HANA 3 FTE: Bk
N FERE RO WIS AR e, 58 — Ry i R R R M T IR O 125 S =R AR A LA
Jrik, WRRFFEKOR N P, N, XA KRR TR
FHEFEHA T H R R — R 5 k.

B 7.38 W A& n B, PO & Q) 2R AR, H
Q(’\)(/\In - A)P(/\) =, - J,
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He J RHFE A 1 Jordan drERL.
P(\) = TO)(M, — J) + P,
Hep P &1 EUrlE, Kik: PAP =J.
i HEHE AL — A)PQ) = Q) (ML, — J). fEA P()), £
(AL, — A) [T(x\)(/\In —J)+ P] = Q)AL — J).
HBIG
(M, — A)P = [Q(,\)-1 — (M, — A)T()\)] (M, — J).
EEEE A IR BOT A, ATl RS AR MR L SR BT RE, Il R, TR
(M, — A)P = R(\, — J).

ERESHREBRES P =R, AP = RJ. #A[iEW] P a4, B
HP'AP=J. Q)N '-(\,- AT\ =R1H

I, = Q\) (AL, — A)T(A) + Q(A)R.
HEHM, QN (M, — A) = (M, — J)P(\)~, ATEA
I, = (\I, — J)P(\)"'T(\) + Q(\)R.
W QAN =0 —-J)M\) + N, o N 2¥FHEpkE, TR
A I [P(/\)‘IT()\) + M(,\)R] + NR.

PR HENG NR=1,, R Wi, Bl P W[, O

B 7.38 ATA, PIASECFHEA LS OGS BN RHIEREREE N A6 A K.

Bl 7.39 B U4EE[A] ERILEMERR R o fEH e, e0, €3, 64 THIRRIEMER

3 =1 1 =7
9 =3 =7 =1
0 0 4 -8
0 0 2 -4

R—HHEE, o EIXHFTHE T HFTRERR A K Jordan FrdERY, JF R R RE.
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i B TR AL — A ERCA diag{l, 1,22, 0%}, ¥ A MYIERTFH
A2 A2 AT A ) Jordan FRAER AN

o O o O
o o O
o = O O

0 0
WILEREMEN P = (a1, a2, a3,a4), Il PTAP = J, B
AP = (A, Aas, Aas, Aay) = PJ = (au, s, s, ),
M43 B 8 1 7 R4
Ady =0, Aoy=ey, Abg=0, A= g

i Az = 0 HEIPADLMET R, e EN ay Al as:

a, = (1,3,0,0, as=(5,0,6,3)".
HRBHEA Az = a,, Az = s, 135

o =(3,0,0,0, as=(1.0,5,0)

o o o wl-
w o o O
O N|lWwWOoO D

1
3
0
0
ﬁ%% (f17f23f37f4) - (61’62’63’64)13’ E']
fi=ei +3e fo= %61, f3 =5e, +bes +3es, fi= gel + ges- O

i fEH] 7.39 H AEEL Az = 0 IR T KRINRIEN a4, as, #57] LLE T
XN g, oy, BIZEMH HFEH Az = o Fil Az = a3 HIRTIEMEAKIT a1, a5 1
HEE (EiEE BT EEEP R ER), HiX R ER. — Bk, BRATE £
PLERE] (A — NoD)x = 0 B— N HEZM (EIRFAEE N FIFFIERE) oy, B4 oy $EEL
A, R ATFREH (A — NIz = o HAJRERE LMK, RICAE G BURFAE (7] 8, 5
BAMFAIREL 8L S8, XA BE R R &S B IEM 0SS K. 1EIRATRE T il &
o B AR T
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2 6 —15
Bl 740 WHFEA=|1 1 -5 |, AK A" (m>1).
1 2 —6
i EIE TR A — A AN diag{1, (A + 1), (A +1)2}, # A VISR
FHRN (A +1),(A+1)2%, AT A B Jordan Fr#ERA

-1 0 0
J=|0 -1 1
0 0 -1

WILEREMFEA P = (a1, as,a3), M| AP = (Aa;, Ay, Aaz) = PJ = (a1, ap, a3)d,
M3 B2kt 7 FE 4 :

Aa, = —a;, Aos = —as, Aoz = ay; — as.

iR (A+ L)z = 0 BEFHANMEMEL LKA B, = (—-2,1,0) F B, = (5,0,1). ¥
BE (A+ L)z = B (i = 1,2) #RLME, WAREE 8, K B, HIEEN ar K
K oas. —fM, AT ap = ki1 + k2B2 = (—2ky + Ska, ky ko), AN ETT 2
HA+ L)z =0, P, FIH r(A+ Lias) = 1(A+ L) Al k = k. FHI, 7]
B o =P80 =(-210),a;=0;+B:=(3,1,1), A Al a3 = (1,0,0)’, T2

-2 31
Pli= 1 1 0
0 1 0
BB Tt S48
-2 3 1 (=1)™ (0] 0 0 -1
A" =PJ"P ! = 1 10 0 (=)™ (=)™ 'm 0 0 1
0 1 0 0 0 (=1)™ -5
3m—1 6m —15m
T m 2m —1 —5m . O
m 2m —5m —1

* ) 7.41 WA n® DNEEF 0 R A (G =1,--- ,n), EE
AijAjk = Ay, AtjAlk =0 (7 7 l)-
KAE: fFEHERE P, EXAEERM 6,5, P~A;;P = E;;, 94 E;; &R
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EW EAN Ay # O, MULAFIE o ff Ajja # 0. % o = Aja, K
N ALAL = Ay, B3 Ajoy = a1, BE o = Ajay, H A A = A A
Mooy #0. BAOEE T n NMEFAE o, ), , o, HOKFAEASHERUEX n A
FEE S FHMER:
Ajoj=a;, Ajor,=0(#k).

NAHEERIX n MHBEEMLRK. 2 P=(a, -+, ), M| P 2[R, H
AP = (Ajjou, Ajjas, -+, Agjor,) = (0, ,0,c;,0,- - ,0),
Hep EXH W o 2 5 5. A5,
PE;; = (a;,03, - ,an)E;; = (0,-+- ,0,0;,0,:- - ,0).

Hi, XHEER 4,J; Ay P = PEy;; &1 PilAijP = Fy. O

7.2.8 Jordan #r-f A 8557 A

Jordan FrAERIE VF 2 M A, fEIX BIRAT I EA A E 7E T AU M e 2R AR e it
JRFT RN . o S B s M AR e () MR AE A AR R A, 4 H e LA
X} Jordan HEEFEATUEW, SR EX Jordan FxdERY AT UE A, f e BD AT o B — AR
MERE Bk EsL b Fl 7.7 Af 7.8 #REN B =R (07 ORIE . FEAY
o, AT E HE L1 Jordan AR S FH ) i 7Y 45 R

Bl 7.42 & n R A KFHMEE AT, RIE: A BT

iEk 1 B8R, A MFIEZ I8 A", 1 Cayley-Hamilton ¥ A[1§ A" = O,
B A emEHHE.

ik 2 % A ) Jordan AR#HERDA J, M| J BEXAL ETELENFN L=
RRE, ) 2.4 WA J RBEFHEME, I A=PJP !, B8, A WEFEERE. O

-1 5
e FIRE 7.39 75K, TR EER P A& A #) Jordan FR#ER J,

#f P1AP = J:
(1 0) (4 1>
P= - .
11 0 4

) 7.43 SRIEM B, ff B2 — A, i A — (3 1).
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1

2 —
4], Cc? = J KA (PCP1')? =
0 2

PC?P ' =PJP'= A, Al B=PCP~'. &5

HfEE tREAERE C = +

7 1

4 4
B—i(l g)'D

4 4

EEF 743 i) A BIERME, B /I8 A KV IR, FEL b, RATATHEY
T g, BN A AR BRI T AR,

Bl 7.44 B AR n PAEREHER, EY: XE—EBE m, FE 0 MEE
[+ B, ff§ B™ = A.

e & P RNAEREE, @18 P AP = J = diag{J,, (M), Jr,(A2), - s I (M)}
N A B Jordan FRHERL. BT A dER, W A MATHERREMERIAEE. X A HIE
— Jordan B J, (\:), BUE A BIFEA m KT pe, BF p = i, WEF 7.35 8 A1,
Jr ()™ AT T, (N), MFFEIERFE Qi B Q7' T, (k)™ Qi = T (Ni)- 2

C = diag{Jr, (1), Jr, (p2): -+ Ir (i)}, Q = diag{Q1, Q2 -+ , Qi },
n Q &Rk, HQ'CmQ =J, T2
A=PJP'=PQ'C"QP ' = ((QP—I)-‘C(QP-’))m.

4 B=(QP)"'C(QP™"), llff B" = A. O

E OB .44 M RX AT REME - BRIFAREL. B, A= J,0)m 1, H
Fm > 2, n=mgq, WAELE B, 13 B™ = A. BAVHRIEERIEAIXNEE B, &
e R %M B, Nl B MAFMEEAANE, \ifi B th2FERHEM, IF B” = 0.
H—7, &i1F B* = (B™)" = A = J,(0)™ V1 £ O, Xt FH T F/E.

Bl 7.45 B AN EER, UEW: FE 0 MEXNHER B,C, £ A = BC,
FHHWLMEE B,C AR — N ARE AR

B P RIERE, 18 P AP = J = diag{J,, (A1), Jry(A2), -+ I (Ak) }
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A A K] Jordan Ar#ERY. FfE Jordan B J,. (X;) BIRIT PRI

A1 1N 1)
A1 1\ 1
- ' (7.5)
1 1

i s 1 ]

1 ,\i\

1 A1
= 1 , (7.6)

1 A1 /

BA1H¥ (7.5) KMo H I, (N) = RS, (7.6) R EILEH J,,(N) = ST, iE
BE R, S;, T, #AXNKAERE, I H S, oM. R —FFhEE B Av R,
WA A (7.6) I E; R —FFthike C TR, WHRA (7.5) XFI2#E. U
FAGRE B WA, 4
S = diag{Sl, Sg, raE Sk}, T = diag{Tl,Tg, £ § i ,Tk},
WA J=8T, b 8, T #EMNFRMERM, FH S RelgmpE. Fit, #ITH
A=PJP!'=PSTP'=(PSP)(PYYTP™").
4 B=PSP . C= (P YYTP ' Nl A= BC B NFkME. O
B 746 W A RN n MERE EWH: FE L MEFENKER Q,
B Q1AQ=A.
1iE A & P j‘i]—:‘EﬁiKt-ﬁ, ﬁ'/f% P'AP=J = diag{Jn (’\1)1 'I'r2()‘2)7 T 7Jrk(’\k)}
N A ) Jordan FrdERL. KA 56 7.45 FIEAH MRS, EEE S £2IERXTK
MpE, H S?2 =1, 8 §;!' = 8;, BATKRFEE Jordan B J,, (\;) B AR ER:

1\ [ 1
1 1 N 1
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B J,.(\) = Sid,.(\)'Si. & S = diag{Si, Sz, , Se}, W § FAk 5 0t BRAE B,
S2=1I, H J=8J'5 Hit, Rl

A=PJP'=PSJ'SP!'=PSP'A(P')SP' = (PSP)A' (PSP,

2 Q=PSP N Q NiFREXNHER, 75 Q'AQ=A". O

THEGIE S REE | MR B REshiE e, ik 2 AR E=/A0K
JEMMCAES (FEEIXE AB = BA).

Bl 7.47 & A B #EZniHEH AB = BA. BE A REZHME, Kik:
|A+ B| = |B|.

iEk 1 %fRE B A/ HEM, I |A+ Bl = |[AB™! + L,||B|. REZEiF
W |I,+AB™'|=187. i AB=BA " A B! a5k, ¥ A RFTHE,
W AB~ W RFEMHE. B J £ AB~! (1] Jordan #5#ERL, W |1, +AB~!| = |I,+J|,
I, +J REMNMTEREN 1 KL=/, L +J) =1

Xt F— AN B, iTIRE| 5B ¢, — 0, #115 ¢, + B &, H
TSR RS TR HIE I AT 45 |A + tod, + B| = |t ], + B|. HES EXBLEZ ¢, 10
I, MIIET ¢, 8k BRI RN BRI, £ ¢ — 0, ER ISR,

k& 2 M 6.50, A, B "B E=fMtk, BIFETYERE P, {f P'AP
M P'BP # /& b=, AL =AM X TR 2R RHEE, g
HERERRHIEE S RZ, BTl |[P'AP+P'BP| = |P 'BP|, til |[A+B| = |B|. O

Bl 7.48 W Ao 2 n AR A 1)k EEFEE, KIE: (oI, — A)F =n—k.
it W A 1 Jordan FRAERLA J, NEGE P 2T, & PAP =J,
P Y(\oI, — AP = (\oI, — P AP)* = (NI, — J)E.

it RExE J IEBASEREN AT, W J, & J PR EMAL ETEN N B3 BA X
& k EAFEE, R J BB k. FHiE Ao — J0)* = 0. X J LA A
FHEERIRTE k R UG ETF, MHKRE RIS ERE (AR ETEASET
TH E=/A%FE), BRENN b KA DRTEERE. AEFH r(AoI,—J)* =n—k.
g, O

il 7.49 W A, B S5HIR m,n PR, RiE: EEFETE AX -XB=0 RH
EMHFTEFHR A M B TAEKIRHEE.
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iEk 1 Bl 6.63 HSEHRABA 78 H 4, EA B, TFIAH Cayley-Hamilton
SERLS T AR — NS FE R, FECRIUE L. W A\ 25 A f1 B 1
NILRFEE, BT B’ 1 B AR ARFEE, & N\, 2 B’ FFHIEE. WERE o, 8
%%'JIEE A, B’ E"]ﬁﬁfrﬂj%, E[] Aa = /\Ua, BIB = A()B é\ XU = a,B’, mlj X() 7/—‘ O,
A
AX)=Aaf = N(af'), X¢B=af'B=a(B'B) =X(af),

Fﬁu AXO = XOBs EI] Xo %%E@ﬁf%ﬂ’ﬁfiz;ﬁ

k& 2 SRR RATAE B IAL8 B & Jordan B [1)1E KK AE B,
B4, % P'BP = J & B ) Jordan fr#fER!, M| AX - XB = O 3 HN
4 AXP = XBP, ) AXP)= (XP)(P'BP), X =0 3H{{¥% XP =0,
#B BE JHEHANREE HEAGRE B &2 Jordan brdEf.  HIX,
WX = (g, ap,-,00), WE

AX = (Aay, Aaw, -, Aa,) = (1,0, - ,,)B = XB. (7.7)

# B A k /> Jordan #t, | LR A FRAR] A kE NS EA, EATEHAR
AFMYBICEX & MSLH A RAR R A TR, By —S8E B = J.(\)
&—" Jordan . I, FiRTREHELAN

Aa; = Moy, Aoy =ay + Mo, -, Aoy, = a1 + A,

HT A, B &HALKREE, 8 Ao N2 A BFFEE, NTH Aa; = Aoy, RHER
Bl o, =0. RANEZAHTETE Aas = Ao, HEKREBATHE a, = 0. FHiX
BMTE B8 a;=0(i=1,2,---,n), Bl X =0, \NEKETERAEZR.

FELEY. RATDEREIESEE N B £ Jordan BREIELRKM. &%, Mistt
FIER —#¢, BRAOIALIEE B O Jordan bréERL. Ik, R B HREA (7.7) 74
EFTML HMNY b ML A RAH ZDH - MEEESM®. Bk A f B G4
HIRFEE o, MAGIH—FRE B = J.(\o) ZHRFEE Ao fI— Jordan B HET,
HREA (7.7) BI A

Aa1 = /\oal, Aaz = o + /\002, Ll g Aan = 0lp—1+ /\gan.

o= =, =0, FR A B A KREE, BT Aa, = Ma, HEE
f#an=a TR Xo=(0,---,0,a) REMHE AX = XB (3% O

Bl 7.50 B A, B HZ& m,n BrERE, C 2 m xn B, KIE: BB
2 AX - XB=C F#EM—RNREFMAR A M B TAIKFHEE.
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E&E 1 Bl 665 HELHMRABM RS ERS, EMWBEEL T —IMERMEE
¥ p(X) = AX — XB, H#l 6.63 (8 7.49 M7 o) AT o & — DR,
ML B R, TRIMEER m x n HFE C, fFEME—1 X, 1§ o(X) = C.
THRIELESE. & A B A2 IEHE, & AX - XB = C Lfg, W&
BRMA; % AX — XB = C £ X = X,, Wil 7.49 KiEE 1 A
H, AX -XB=0FEEM X =X, TR X = X, + kX, (k MEERIHEE)
2 AX - XB=C WEFH L.

Bk 2 BIERSM HEAGEE B €2 Jordan AR i X =
(1,02, ), C = (B, B2, ,Bn), W AX — XB = C FWM T FE4H:

(AalvAa2)"' vAan) — (alaa2~' T !an)B - (ﬂl:ﬁ?a"' -ﬁn) (78)

% B i k> Jordan &, W B3R TRRAA VT S E R k ADMSLI TR, R TR A
—fE24 BACRIX k ANMST TR A A ME— R, B — B EE B = Ju(M\o)
&7~ Jordan Ht. LB, A (7.8) BRI A

Aa; — May = B, Aoy — (ag + M) = B2, -+, Ao, — (a1 + Moa,) = B

HT A, B 5H ARIREE, Ao At A BIRFIEE, NIl A — NI, =& W] W5 R,
FTRALEBFE AN HTEUMBRE a = (A - ML) 716, HE-ANHTEABE a, =
(A=XoL,) Ha1+B2), - -+, HEG—MAEABRE a, = (A—NL,) Haw—1+Bn),
H M2 AX — XB = C fiME—f#.

HIELEM. H5%, AifsE B 22 Jordan frifEfd. Hik, % B A k 4~ Jordan
B, W5 REAL (7.8) AT AN k DML R FEEE, X k ARSI A
H—ANTM, WAHRA (7.8) LIHE; FHiX k ML A RAHER, FFHELEH
—NHEHB LS AME, WA HFEA (7.8) WHELEFME. ik A 1 B ALK
fEME Ao, BHIX k MMSLHI T REH P E —AN T, WESR TS #H1X & ML R
HEA M, BE LR, Alist—2ERE B = J,(\) ZF1EE Ao BI—4 Jordan
Be. b, AFE4H (7.8) Bl

(A - /\OIn)al = 1311 (A - /\()I'n)aZ =a; + 132! T, (A - /\()Iﬂ)an = Qpn_ +ﬁn

HT Ao 2 A FFHIEME, # (A-AoL)z = 0 FEHME HEEF, & (. az, -+ o)
LR AR DM, WX (A - dol)e = 0 BI{E—# oo, (o1 + ag, a0 +
ag, -+ 0 + o) W ERTRARM, R TREA LS ME O

* 353 -



il 7.51 W Ao & n BYEIEM A M—REE, FHFEBT N BIFIEEFEZ
KRB TET 2 MW, KIE: A BT A FFHERE o \TLARRA A — AL,
B () B 5

JEB H Jordan FrAERE R AT HL KR A I —A Jordan B H A — AN
fEm &, 3 HAFEE No BT —HFAE M &2 A Jordan B RAE i) & (1) 28 M40
&, RN A ZEIUE A ) Jordan FR#ER R & —A> Jordan 3 J, () HITEENAT.
W P=(a,ag, o) NIEFE, 18 P AP = J,(\), Bl AP = PJ,(\), #l
F 43 Yok By 3fev2 m 43

Aa; = May, Aoy = a; + Aa, -, Aa, = a1 + Aoy,

EEF n>2 MH a) = (A AI,)a, MNTTFHERE oy ATRRA A — A\, (151
FENLEHAE. O

Bl 7.52 B A R n W AR, SRIE A ARLT T SRR
B O
o)
Hoh B BRI, C RATHER.

Y A RIT R, FUILARFEE 0. A /) Jordan dRAER!h A H B ExT
MR ERITEA 0. FATA XA ) 2] — AT AR MER LN B, B4 B %
FHERE. FIELRE Jordan RAMKIFERFICH C. BA C aE—HRA MR £ X LK
EMTEERAN 0, #A, T C i, XHHER T 45ie. O

* i 7.53 W AR n BMVERE, Ftr A =0, 1 AMBTF—ANESAL EOE
EETEFRHERE.

ik 1 NEERERIBT AN, 4 0 =1 NERER, BEER/NT n K
FERRAL. B EBANTEE R R AT U A LT R 5 s

B (0 a) ,
8 A,
b Ay A - 1 KRR, WGBSR tr Ay = 0. Btk e AR, 1575 AT B O,
Q1 A,Q REN A LITEE S NERIERE, 4 P = ((1) g>, mu

P*BP:( v *Q ).
QB QAR
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BAXRATERFERE. BT AR HE MR A A F B9, ST R a4 A
f& Jordan FReER! MITETERAUER]. BT R ZUEN A% TF/ Jordan FrER A &
MUFREAERR B MHEME. FTE2FHFFRRN L.

(1) # A R AR, BATTERE A WESAL LR TRZBAETE, TR
FEARBBLE L ORI, B A = diag{h, Aa, -, An}. BA tr A =0, RATAT AR
B # Ao R THEHOZRSEZAUES CHRGRE S, AT Bk H):

GG E-( )

I, T 53t AH A 4

Ay A1 A1z
1 Ty ( Ny 0) 1 j —Ty [P 0 =2 1.
0 1 Az—A1 A2/ \g 1 | T, T .

BANVEE T —AF (1,1) TR AFHERE, R8T 87387, G50 AL
(2) IRE A B KT 1 19 Jordan . [ ERATATLMEE A HENRIEEER
NETFE R/ J £ AWBE—/ Jordan B

A 10 - 0
0 »x 1 -+ 0
0 0 XA --- 0
0o 0 0 - X

xt Jy AT FRIEE S BB —ATuER N MBI 47 L, BEXE B RERE
BL =\ A ZFIMBIE 5 b, XK E (1,1) cRZZAET. M LR HEH
AZs . FHitk A MUTF A% (1,1) mEAZMERE, RARERINNEE T4,

ik 2 [F LERBEgNE FREBERE N A A ERERRNERIEY. Hit
BATRIUEAZEFEMAEREY A HUTRG B —HRERERIR. R A K
GERERTE RN KT 1, WERLGROHKTZ. R A A HRER RS
—HRERZ I, W A BWAZHETFEHE - RZHA, HEOHEE, BEN A —a T
£ AMUT al,, Nii A=al,, XHtrA=00%a=0,# A=0. O

* ] 7.54 & C & n B, KiE: 77 n MR A, B, {f AB-BA=C
KR EXRHEFR tr C = 0.
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e MUK RAGHERZ. & PT'CP 2 EXAL& ExR&EAFME
FE (AR LA, ERAFER), M

(P'AP)(P'BP)— (P~'BP)(P'AP) = P~'CP.

AR — R, Al fiE C B— P EMNMAL L XELNFHNERE. % C =(c;), 2 B
XM B = diag{by, ba,- - ,b,}, BEGE b; HAME. Xi& A = (a;;), M

apiby  apgby -+ ap,by ayiby  apby - apb
ag1by  ageby - ag,b, ag1by  agby -+ aspbs
AB-BA=| , i -
a'nlbl anQb'Z T annbn (Lnlbn anan e o annbn
0 Ci2 -+ Cin
e 0 Con
Cnl Cnz -+ 0

% z 75] H;J-, aijbj —ai]-bi Z—‘Cij. ﬂt (li_,' = ﬁ-, %EIF-F A Y?T‘f O
g — Vi

7.2.9 B PE & %K

HRERBE My AR EEENE. FTRNMELEFEMEESE. gio
IEE R, £ R B A e Rl (2 S0 sk B R, b n /8 2508 ek 3
HRROL et -e¥ = et = e¥-e®, (BXT—MIMITERE A, B Kk, e4-eB = eAT8 =eB.e4

HA—ERAL. i,
A:(l 1)’ B:(o 0)’
0 0 11

B EAERIE AB= A, BA= B, #H
e?+1 e?-1

a_[e e-1 B _ 1 0 A+B _ 2 2
C—(O 1)’6 _(e—le C O T e-1 ert |
2

2

Fit AB # BA, 7 HTE e - eB, eB.eA U eATB X 3 MRS, (EEHEAHA
W% 5% A, B %&Ti&, mIJZJELJzE 3 AR, AEE AL, X2
%l 7.55 Ffp 7.57.
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5] 7.55 SRiE: #& n HEFE A fl B %‘?Z_J'féﬁ, M| eA.eB =B .eA,

i & f(z) =e*, HH fo(z) =1+ 1'z—i- %z + - ;z” A f(z) KD
A, BA f(z) FRSCERA +oo, ATUAXE—FEFE A, hm f(A) = f(A) =e?. H

T AB = BA, 0 EBIERE p,q, R f,(A)f,(B) = £,(B)f,(A). KEE p,
% q — oo, WA

(A)F(B) = £,(A)( Jim f,(B)) = lim (£(A)f,(B)) = lim (f,(B)f(4))
= (lim £,(B))£,(4) = f(B)f,(A).
FIE, Fi%t ER4 p— oo, WA f(A)f(B) = f(B)f(A), BRI D

& HB 7.55 BHRRTUER: #F f(2), 9(z) W NMESCEEENR +oo IR
R, WAHERRZAIZHN A, B, 5 f(A)g(B) = g(B)f(A).

AW e - eF = eA+E, HIBA B 7.55 AR, BAIX B KB R
Fe. L anfE B o A b B IR BN BIRR Y aib; WIS, — MR, RE

ij=1

i=1

B S A by ERARICN, © ARG S A AR B (R, 5 3,
J=1
AT LA E] Cauchy FRBUAICHHE, B 3 (3 aiby) WE (3 ai) - (3 b))
i=1 J=1

n=1 i+j=n

B, AT B R R B R R MR AR R Y St AT AUE N PRV SRS (K48
TEBMAK). d T RS R TSRS 9 5B () i E (A
WA, MOx R SHERE R E — S AR 5 oh, R EOT LA R B A, X B
FATEIH Frobenius WA T HTEH (RARTSHE 9 F).

Bl 7.56 ¥ A = (ai) R n PR, & A BTEEONEATE T ERKNT
FRGHAT A, 0 A = [ 3 lagl2. 8 B = (by) 4 n BYSTERE, Ki:

(1) Al >0, BEHTYHEY A = O
(2) |[A+ B < || Al + | B]ls
(3) |AB|| < || Al - || B

(1) BRI (2) B BEHN S AER, EETEEE 9 HH
HXAE. (3) BB ABI = 3 | aubu| 1417 IBI? = (3 faul?)-

g7=1 T,k=1

( > |bk,-|2), i Cauchy-Schwarz % (B4 2.68 MEKIHER) BEL®. O
k.j=1
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Bl 7.57 KiE: #F n MM A 1 B iR, M| eA . B = ¢A+B

R | f(z) =e, HH fo(2) = 1+lz+%z"’+ ;z”?ﬂf( 2) BIERSAL,
EE% AB = BA, ZW 8 HHET A, f,,( )f,,(B) RBHEHETEE f,(A+ B)
JRFT J5 I BT A BT, Eﬂ%%ﬁﬂi@?ﬁa 77 IR, Hd i+ 5 > p, BHEB 7.56
CIEC

pr(A)fp( ) fp A+ B ” < Z( Z ”A'” ”B”]) Z (”A” + ”B”) )

k>p it+j=k k>p

S ORI E z (LAL -+ (1Bl WeshE) elAI+IBI, 2 p FE5r K, ERAL#
FE 4 p— oo, 'ﬂumi:fcﬂﬂf% |f(A)f(B) — f(A+ B)|| =0, KB 7.56 7]

B et . eB=eAtB O
E OB 7.57 BUEBA AT LAE Y, R R RRE e ML XS WS RAIE T HE R
9 Canchy e ere? = 5 (5 L) wea (S 0) (5 5) = eteem.

p=0 “itj=p ¢: i=0 3=0 .7'
ok, PR 7.57 thArgs tifl 7.55 85—k BA.
B 7.58 W A & n MR, EW: sin? A +cos? A = I,.

PEBA HHE XA cos A = %(e“‘-{—e‘m), sin A = —21—i(eiA —e~1A), RFHM (T
B M) BIAIEREILSR. O

5 7.59 itH sin(e’) K& cos(et), H ¢ RIETHH.
& e HOE B R B e e
e = It g(el)+ (e + g (el +

1 1
(1+—c+—c + =+ )I =€l

Il

2! 3!
B it
: cI - : c c 1 cry\3 1 cr\5 1 c\7
sin(e®) = sin(e I):eI—g—!(e I) +a(e I) —ﬁ(el) +
1 1 1
= [e-gler+ —UP——WY+mPﬁ@mﬁL

cos(e”) = cos(e’l)=1— —( °I)? + (e°I)4 - é(ecl)6 -

= p-ﬁwf+%e>—awf+mh=@wﬁtm
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5l 7.60 W A & n BHRE, K e2 1475
fE W A BERFIEER M Ag, - A, T e HIEFIEME R M et - el [l

An A1+A2++An = etrA 0

e’\z...e

A|:eA1 —e

le

Bl 7.61 B AR n BTRERE, K Jim A* FFLERI TR B IR AT LA B PR A

ﬁg‘ '& P ﬁ‘jjkﬁiﬁ, {ﬁ@ P_IAP =J = dia‘g{Jf‘l (Al)#Jrz(/\2)~."' *Jf‘e(/\s)}
N A () Jordan FRHERY, NI

Ar = PJEP! = Pdiag{J.,(\)%, T, (X2)K, -+ T (X))} PE,

[ Jim AF ALY llm J.. (A1 <i<s) BFE. AGE k> n, 2187
= Jordan g () 8 k (A%?’J

/\:c C]{/\ful Ci)\f_z § o CL!“IA:‘F—I',%»I

)\f C,lc/\f_l g C;‘_2,\f‘“+2

Jf‘a(’\i)k — )\f 5 s C?"J/\f—r. +3
P\

N >1 BN #£ 1R, hm)\kZikf( é}z\—lﬂr122lﬁhmck)\k]7i
ﬁﬂlé/\_lﬂrl_llﬂhmJ(x\) ()éi|/\|<IH'J‘hmJ(/\)"
B, lim Ak ﬁ-ﬁ?ﬂ’]}’ﬁ%%#% A PR EEEK DT 1, ﬁ%%ﬁ{a%—ﬂi 1
JFH A %?ﬁﬁ{ﬁ 1 9 Jordan HR#EZ—Fr . SLE, B%PR A RE 11m AF =
Pdiag{1,---,1,0,--- ,0}P %, 1 HﬁAﬁ%‘%TAqﬂ%fm{ElE’Jﬁ%&E%& O

7.2.10 Jordan ¥ REZE ST AHE

o O ) e A R B 04008 6 T SR P ARBO R B LT 9 VSR . BRATTHE M (1] hRA
RAETTZ, BIA AR 2R A EARERIA Jordan PRHERL. 53 4b—FhHE HEY
TER AT 3, BATEIX — R X — T — R EAO N A, KR TERE
Kat, RETEADGER T A EARMERA Jordan PR AN, THRKSH T
THEX PRI ERL R TV, LEBOE B3 548, LT /5 7A R REIE A rE B () 742
e, HARKEHH T B ARAERY, AN LA ik B E W, AT AL R B
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A R B AR B OO, (R S R AR X PR T I A R — DMFiE#. X
I RATEZRE XS Jordan ARAERIHE A FEAT UL, A7 BEARAERY 2 A0ln] 1753

Bl 7.62 W n STAERE A MHHELTR £(N) MARTTL5
FO) = (A= M) = o) o (A= A)™.

¥ A BGZE n EGY AT E V _ERAERR, e MEMEEHRA 0. 2V,
Ker(yp — \I)™, UER:
V=WaVd &V (7.9)

JEER W 7.21 BfE. O

bV 2 o WARTER, Bk (7.9) XN o B TR &/ @
BR&ITE V; b, Hifl 7.21 ATRURRFEZ WECEE (A — )" FTELR V[ — 413, i
Py e 7 R R de ] B 1 ] U] LAV SRV, MNEEOE. SRR o — NI 1E V; ERR
1, Ptk R EER R AR AR R Ao AL R AT

5 7.63 W & ERBEETH V ENEZEMEAS, WFHAE V 4
B, XA T  BRRHEEEN I AERE diag{ N1, Na,--- ,N,,.}, HH N, &
W% Jordan H:

iER X AR, M n =1 B0 RAR, & T n SR IER. BT k &
—ANIEEH (k< n), f pF =0, H 51 £ 0, WFE V Pl v, i 5 1(v) #0.
B 4.6 T4, R4 v,p(v), P2(v), - P (o) BHEETE. EATERK 728
WA U, &HV =U, WEXHET ¢ BRREMENFEE Jordan B, ZibL. #
AGBREUAV. BEW £ ¢ MAZFERIAHLE WNU =0, XINR W £
W L REFGHATEFEEPHERRRKE BRINEEH V=UaW. —H#
iE, ATH T A W AR, mdl BAKL. MARIER. REFEV $
HE aARABTFUaW, BA ¢v*(a) =0, FTUFEERL ¢, f v(a)c U W,
Pl a)gUasW. 2 B8=v"Ya), BN YPB)cUa W, Il ¥(B) = u+w,
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welU, weW, Ti&
0=9"B) =¢*'p(8) = " (w) + " (w).
FTEA 9pF =1 (u) = —p*L(w) e UNW =0, B op*1(u) = 0. BHH u € U, MR
u =byv + bip(v) + - + bp_19* 1 (v),
M bop*—1(v) = 0. K F~(v) #0, FTLL by =0. T&
u=bp(v) + - + b1 P* ().

H2 T =bv+bp(v) +- -+ b1 2(v), W u=P(x), FTA w = 9(8) —u =
vPB-z) WAB¢UaW,  B-z)¢UasW, il 8-z 5 W £ TZ%
o) W' 4ERRT W 4. B (B —x)=we W, 8 W & ¢ FAEFZER
HM U MhZE, 25 W g8 KMEerE. O

AT _LmEA R, 3 AR el Jordan FRHERIFIZEIL T

*7.2.11 —MEE L evFB AT R A

BRI EAE 2| T ZH08 E Jordan srAERE R IR E NA, Ad AR
REEHEAERR K L, 30 B EA G HARERBIE B L, XN RIMTEA
fAEiZ Al Jordan FMERIX— TR 1. H—77H, BARELRIK K LA EizqER
W, EAEARER KB AN, A B — L BN . B8 B — U B
ARACL 1) R, BATZ AT AL FRWE? AR RS e & P A B ER, — R AT AR R Rk
0 £ AR 4 T 0 %o 1) AT W A, R AT DA A — AU _E 2 T 055 Bl 7 AR LR
HERRY BRGNS ] AT W, MR & ERATHELANA. B, RICRERR K LH
AN SR 41 L

Bl 7.64 WV REUKK LI n FEMETE, o 2 V EBRADT n HLREZHR,
KiE: V = Ker o © Im FIFTEEFHZ 0 2 o BB Z B RR.

oM B K=CH, MERATRE Jordan FreERI R FITIEH. EHHRIEE 0
2 Bt/ Z T ER, U o MAIERFRIRA A - A A= A)™, -, (A=
Xs)'ey FHFH kAN, FFUEE Ay, A BEIEE, HLFEE V —4A% er,- - e,
i1yt €, 13 o EIXATE T HRRFEREA diag{0, - ,0,Jp, (A1), -+, I, (As) }-
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B5WAE Kerp = L(ey, - ,ex), Imp = L(egi1,--- ,e,), Ml V = Ker ¢ @ Im .
RZ,# V =Kerp @& Imep, M Kero NImep =0, BAFH 7.13 iEik 3 HidienT
A, o KTHFEE 0 1) Jordan B —FY, FHE 0 2 o MM/ 2 I AR, SR,
K K#CH, ERREAFRGER T, 3 HABEE 0t AN RE 18 5 kb 2 30 3 2 808
BAV =Kerp®Imp & K EL&MET R EMIHE, —BRIHAGEEREZEE L
LR B R, BEFE R E A, @A LA 4 SRR
SHTHISREE, REEHSY, AT g o i) 8.

iEE1 HV =Kerp®lmep, | KeroNImep = 0, HEAHEHLH Kerp =
Kerp? = .- (AIZHH 7.13 MIEH). B o KIRAZ TR m(\) = Ag(N), H
Fg(0) # 0, WATKIEM k = 1. FRIEE, BE k> 2 MHEEN a eV,
H ¢*9(p)(a) = 0, MTTT g(p)(a) € Kerp* = Kerp, TH @g(p)(a) = 0 X {E
B a eV B, B pg(p) = 0, ik o &E&ZIR Ag(N\), HXRE LW Z
AR EGE D, BHFH TFE. RZ, ® ¢ FAIRAZIR m()) = Ag(N), H
1 g(0) # 0, MR 6.69 BI7E (2) 7THEL, V =V, @ Va, Hd V) = Kerp = Img(yp),
Vo =Kerg(p) =Imep, T2V =Kerep@&Ime.

EE 2 ERFV =KerpdImyp X H* KerpoNlmep = 0 (HZ4EL A D
18), M EALY Kerp = Ker? (TS 7.13 HHEH), 24 HLY r(p) = r(v?) (H
BN RENE), HEEERANTHEIEW: r(e) = r(e?) MHAY 0 /2 ¢ B2 T
AR A p ERHARE FRRRENE A, U ERG R AR: r(A) =1(A?)
HHANY 0 £ A MR 2RI AR, R B E 00T DL 46 B E Bk b, BiAT
£ A F L ERMEHITUER, B AR ET6 7.14 UE% 2 118, BIH Jordan
PRAE B T AT UE B, RARTIEIEE H k. O

Bl 7.65 B A BB K LM n M4 REEAE R R EBERE, RIE: A A
8l diag{B,C}, ## B £ K FHREHEME, C £ K i,

oA ARG 7.52 RHES, MK RHOR ERSRHET BBUR K £ A,
Bl 7.52 RUEBAFIA T Jordan FRAERLER R, BRTEHOR K EAFER. @5 138
H B L AR M ) Y, BOSER R RS ER, NTIEHE LR P ALY KB
A i R, R A R A R ) — A B RO, SEACK R A R LA R, SRS £
VAR BB RN LA . AR LT A N: BV BEUIR K EH n FLRMZE, ¢
&V EFREIERTHNLRERSR, B V =V, e V,, 9 V1,V B o AZFZN,
H plv, BRFEMEER, oy, RATILMERSR. AT AP ERIERIX 458,
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k1 W MRFEZ AN f(A) = Neg(N), HH 0 <k <n, g(0) #0. EX
B (A%, g(X) =1, #HB] 6.69 AT, V =V, @ V,, Hh V) = Ker¢*, Vo = Kerg(¢),
HH oy, FFREZ TR N, oy, FFEZ AL g(N). B, |y, REFLHEE
#, B oy, FATHIRERN (—1)"*g(0) # 0 ATHL, |y, &&ATHLEMEA e

k& 2 B 4.33 AT, FFEEDTHT n MIEBE m, 5

V=Kereg"@Imep™, Kerem=Kere™'=..., Impm=Imp™!=...

L Vi=Kerp™, Vo =Ime™, MV =V, @V, BHAV, =Kerp™ AT ¢|y, E&
L1 ™, Mﬁﬁ?%%gﬁﬁﬁﬁ. BN elv, FIBZER o(Ime™) = Imemt! =
Im ™, FTA |y, 2B, NIERLEERK. O :

T PRIE AR E R B AR, W R A R T — Ut AL B RO K R AR R ) R
ABNT L R K _ERTHERE 7RO ER R, X—HRR 2 aiRE
ERMEEFHERE R Jordan fRERERZ HEEZVINER, TiLEZ2MNIIAK
HiE, bR MNBRARERRKE, X—HRHE L8 AMER KN B R ELEMHE, Fit
BANAWFRZ AT X Jordan FRAERIF,

BMEEE—SERALS. & PO)=A"+a X" 4+ Fap_1A+an £ K
EwE—2mk, WA F(P)\)) ®r P()\) BMAKMEKNEE, A C,, 7% (m,1) Tt
N1, HATEEAFR m R

0 1 0 0 000 --- 0
0 0 0 0
F(PA\)=1] : : | Ca= : :
0 0 0 1 0 0
—Qyy —Qm-1 —CQmp—n -+ —a1 0 0

® A RK LW n M, EAZRFHAR L, -, 1,di(N),- -, de(N), HF di(\) £
BE—EEHZIRX, () [dia(N) (1 < i <k-1). RE\EEXL, FIAAREET di(N)
MHERETE2AmE A KSR T4, Bk A BVERTFLA PO KR, H
F P 2 K ERE—AATAZIHR, e > 1.

il 7.66 B PA)=A"+a A" 1+ +anaAtan B2 K ERHE—ATHE
T, e RIERE, IEW FIEERNAZRFHAH AL, -, 1, P(N)=
(1) F(P(A)°);
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F(PQ) I, O - 0] o)

(0] F(P(\) I, - 0 o
(2) J.(P(N) = : : : S F
0] (@) o F(P()\)) I,
(o) o o ... (0] F(P()\))
F(P()) Cp o o (0]
o) F(P()\) Cn - 0 0]
(3) J(P(N) = : : : : :
() (0] O --- F(P) C,
(0] o o .. o F(P()\))

B (1) A EAAERE RS, F(P(V)°) BIAZERFAHAN 1,---,1, P(N)°.

(2) HAEFRAES IR A, F(P())) FRHE 2 AN 2 0082 PO,
W J(P(N) BSFAEZ T PV, T J.(P(N\) MR/ Z IR PV, H
1<l <e FHEKIUE J(PN) AEE PN, NI J.(P(N) IRk Z Tz
A P LLFFEAE g(\) = P(A)e Y, F = F(P(X)), 4> B B i 5 T 15

oF) o) ZoOF) o )
oF)  Gd(F) e g )
J(P(N))) =
9(Je(P())) g(F) (ejg)!g(e—s)(p)
9(F)

B Cayley-Hamilton E ¥ A[f§ P(F) = O, \Ti g?(F) = O(0 < i < e —2),
B gle=U(F) = (e — D)IP/(F) L. 1T P\ BRATLZHRA, # (P(N), P'(\) =1,
#E—H (PN),P'(N) ) = 1, NTTEHE 6.59 7] %1, P/(F)* ! A #mEE, T
R 50 VE) = P(FY £ 0, 08 g(L(POV)) # 0. Bk J.(POV) B
NEBHAN PN, RAZRRTFHRN 1,---,1, P(N).

(3) A J(P(N) B me — 1 RATHIRE T, & BB AESERE A —
J.(P(N) BIBT me — 1 17+ J& me — 1 SIMIBRI me — 1 B FRE—A F =175
R, HEHR (1)L, # T(P(N) 1 me—1 BAFHIRETA 1. X J(P(N) # me
BraT#INE A P(V)e, EATHREFHA 1,1, PN, NTIAZEREFHE
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HN1,---,1,P(A)e. O

B7.67 & ARK LM nWER, BE K ERWEETAN PN, PN,
PR, A PO B K ERE—ATABIA, e, > 1,1 <i<t iF# A
£ K _EARLT T 51 4r Hoxt A 5 R
(1) F = diag{F(Pi(\)*"), F(Py(A)2), - , F(P(A)*)};
(2) J = diag{J., (Pi(N)), Je,(Pa(N)), -, Je, (Pe(A) };
(3) J = diag{J., (Py(N)), Je, (P2(N)), - -, Je, (Pe(N) }.

B H M — F, AT — J F A — J $#BEADBARIKGHEAT A0 0 (9] 45 2%
e, il 7.66 BRI, EiR 3 ANMEEE AT

diag{ls"' 317P](A)e1;17"' 71’P2(A)82;"' ;17"' altpt()‘)ﬂ}’

il 7.2 A&, F, J A J WPISEFAEERE PV, P(A\)e2, -, P(O)*, BIEA]
5 A K FEHEINWIERETFAH, Hitells A £ K _EAHL. O

E EEBRAEEE K BT AR FRRAERFRAN Frobenius bRAERY, [
il 7.67 i F ATRR B0 K _E3 T ¥ H T Frobenius FR#ER, T J A1 J £
FRAEIER K ERTFR%EREFR) X Jordan Fr#ER, 4 K = C i, HEEFATL
ZIRE L —IKE, FB POA) = X — Ao, MBI 7.66 1) X Jordan H J,(P()))
Rl J.(P(N) #7287 E 808 LI Jordan Bt J,(Xo), I X Jordan FRAER J 1 J i
AR T BHUR L Jordan ARMERL. J A T ZIAEIX B R 2B LR, BIXHEAT
X Jordan R &, £ EIXXM AL ERERE— N BMEM L, —TMERERE C,.. A
AR EFE, IXFHF X Jordan ARAERI LR —HH, RAAE — B4k ) S iR
h, FAE LB,

THEHBEAKE B LKL X Jordan fRAERL.

5 7.68 W A RLEIR LM n BYAERE, I A 7ESEEUE B AT R Ay et
picf il

(1) J= diag{Jﬁ(Al)v'“ 9J7'k()‘k)a']31 (alabl)v" . 7J31(a‘l’bl)};
(2) J = diag{Jr, (M), s T (Ak), T, (a1,01), -+, T (@, B)},
EEP )\1,"' ,)\k, a1,b1,"' ,al,b[ ﬁ%iﬁ, bl,-'- ,b[ #53"52, Jr,-()\i) iﬂ—”\‘lﬂ‘ /\i 7‘3
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FREERIE R E M H Jordan 3, H
(aj —bj 1 0

bj a; 0 1
a; —b; 0
b, a; 0
Js, (aj,b;) = ;
a; —b; 0
bj a; 0 1
a; —b;
bj a
a; —b;
b, a; 1
a; —b;
b; a; 1
T, (a;,b;) =
aj —b;
b; a; 1
a; —b;
\ bj a

ES FEEBLHEOR WA A Z R —REHAEE R A DT RE
ZREHA, WATHR A BVFRFHAN A=), (A= 2)™, (A—a1)? +
b2, o (A= a)2 +B2)%, Hod Ay, oo, A, an, by, an, by ERSES B by, oo by
#HAEZ.

(1) HB 7.67 (2) AT &1, A LT diag{J,, (A1), -, Ire Ak), To, (A — a1)? +

0 1

b1), s T (A—ar)?+07)}, FERE] F((A—a;)®+b]) = (—(af. +8) 2, 5R; =

(“" "”") F AR IR o, +ib;, SUEATESCHOR EARL. BIA J,, (A—a;)2+52)
i Ry
[ xR AR T, T UL AR AL 36 R IR BIA T X Jordan # b, AT
BE J,,((\ — a;)? + 02) AT J,,(a;,b,), TR A ST J.

2) A T, (A — a;)? + b2) 0 ER MR Cy, LA B 7.67 (3) 1R
M AN, X ERATR A E B E T, (a;,by) MR E F A I R
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UEW]. HERE AT — J, (a;.b;) A LM 255 — 1 R FREF (-1)¥ 167 # 0,
T (ag,b;) B 285 — 1 BVATHISREA T A 1, 52 4791 2 R 4R R 28 R -4 3
ML 1 (A= ay)? + b2)%. B A FERERIRIS R BRG] 7.2 W15, A F1 T 6L
¥ A MR RYIERE 4, Niei e 80 AL O

THERATHESE K _E3ETF 8% E 71 Frobenius frdERXHH| 7.64 Ffp] 7.65 FE
EHEATIEN. MR, B K BRI X Jordan FreE Rt 2 0] LAY, S B AT,

] 7.64 89iEk 3 W o £ K EMFIEFEE TR AL, - A7 PN, -, P(A)",
Hrep P(A),--- PN 2 K EHBOHERMATAZ I, WdF 7.67 (1) °IKL 77
EV H—4E e, e, e, 1 o FEIXHIETHRRERN

diag{ F(A™), -+ ,F(\™), F(P,(A\)), -+, F(P,(\)*)}.

HHRFEE 0 2 @ MR ZIAER, W ry = =r, =1, BHRIF Kerp =
L(ey, - ,ex), Ing = L(exi1, -+ ,€,), MTT V = Kerp @ Imep. RZ, HF V =
Kero @ Imep, M KeroNIme = 0. #HHEA v > 1, W vy > 1, WFHE
F6 7.13 iEE 3 BT, 0 # e, € KeroNImep, XHEH 7 FE. R
Wory=-=r =1, INifii 02 ¢ PN ZHAER. O

5] 7.65 69iEE 3 W ATEK EWMVIFER T A, - A PN, B(N)*,
Hb PN, PN & K EEBTEEFMIATL 20, WHf 7.67 (1) 7%, A
£ K AT 4> Bext £ kB s

diag{F(A™),--- ,F(A™), F(Pi(A)*),- -+ , F(P(A\)*)}-

% B = diag{F(\"),--- ,F(A\™)}, C = diag{F(P1(\)"), - ,F(P.(\)*)}, W
A FO) MBEAHM B 2 FHME, B84 F(P0\)%) 175 8 4834 E
9 P;(0)% # 0 Al C & rl R, Bikdiekor. O

wfa, WATH™ X Jordan FrfERIERIER K LB Jordan-Chevalley 43 52 #.

5l 7.69 W A REIE K LK n B, IEMIAFE K LB n R B,C, &
# A=B+C, Hifg:

(1) B EE %8 FaTatfatk;  (2) C REZEM:  (3) BC =CB,
I FLig & E 3R R A 2 — E R E— 1.

B W A K EHVIERETALA PN, Py(V)e2, -, P(M)%, Ho P
& K ERE - AAZ0E, e, > 1, 1 <i<t, Bl 7.67 Al &1, fF4£ K ERATHHE
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fE P, {18
P 'AP = J = diag{Jex(Pl(’\))’Jez(P2(/\))’ T *Jef(R(’\))}

AT X Jordan B J.,(Pi(N)) SKIEMALE S, NAERNL, it F, = F(Pi()). H
F P()\) £ K EARTL, # (P()),P'(\) =1, \ili P,(\) ZEEHS FLER, T
& F, ERH0E EaTxt Mtk 4

F;, O O --- O O O 1 O --- 0 O
O F, O --- O O O o1 --- 0O O
My=|: & : - Ng=ilh s % 3 S
O O O --- F, O O 0O 0O --- 01
O O O --- O F O 0O 0O --- 0 O

W SHAE J,, (Pi()\) = M; + N;, M; Sa[%t fath, N; %%, M;N, = N;M,.
4 M = diag{M,,--- ,M,}, N = diag{Ny, -, Ny}, W J = M + N, M 5[ *}
fitk, N %, MN = NM. 5% B=PMP',C=PNP ' | B.C £ K
EHI%ERE, A= B+ C, B E0xfith, C % H BC =CB. &i1tti¥ A, B,C
ERAFHOR ERERE, diEE08 LR Jordan-Chevalley 7Hi#5E 3 (2 W06 7.26) f
ME—MER] R, R BRI R M. O

& RLATH 7.26, WALEATLAEMRX T Ed 7 A=B+C, FE K EHZ
Wi f(z), 13 B = f(A). A, HTHIER S K RABH ISR 3K S < mR
M, BHEX B AE AR T .

§ 7.3 A=)

7.3.1 Wl & A

~. $dd

1. FHZEBRAR »HEENTEERARZ ().

(A) B \FEFFRRE T RU—DNRBRTENZ I F(N)
(B) AR A-HEFEHIB) 5522 H 2 FR

(C) X# \HERERIF S
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(D) # X SRLAE—4TEE 47 L&k
2. n B AHERE A WHRRERSR ().

(A) A(X) #0 (B) [A(A)[#0

(C) |JA(N)| BT EFHHE (D) AQ)\) BEEXP EN AR LM TEREAZETE
3. F5 n NAERELARIBOR ().

(A) A F1 kA, k RIEFILH (B) A FIEHHE A

(C) A FIrEfIfkhE A (D) A 1 AP, tth P R—AHIZHEMH

4. FHIGWRIEMmBE ().

(A) n B3R A 71 B AMRMTHIRET, WENHHRNRNZTR
(B) i 2 T AN 55 /N 2 T2 40 51 AH (7] B 3 R o6 A 4L

(C) PIANFEREARFAEEAR ], T EATTARAL

(D) ARHEAIRE R4 AL

5. FHIZRERIAZE ().

(A) #FHE A MYVIERTH kA, W A K Jordan #7#EHH k 4> Jordan Bkt

(B) HHFE A MAERBAZEFHE kA, W A 1 Jordan #r¢EEIA k 4 Jordan 3R
(C) #HFE A H—MHIHFR TR bk RETHR, WS EAHRK Jordan &2 k MiriEfE
(D) #FF: A BI¥EETFRIRBZMET A W

6. % A fl B & n MEMHEYEFEFHE, W FFIZERRORIBE ().
(A) A f1 B (AZEH A [H
(B) fEAE 4 [E P, P'AP #1 P~'BP # & Jordan FrifE#

(C) A M B %4

(D) |A| = |B]

7. FHISKEGERE A LSEMUT R MERENR ().

(A) VISR (B) FETHEHHEM, B A* =0
(C) RESHPE, B A% = A (D) L=

8. FiFF A NUIEERERERMR ().
(A) % A MIAZRTERAAZF

(B) %k A BTIAETFEAAF

(C) #fF A BB fa — M AR T A 5 EBR
(D) % A ZEOH —MAZRETHIEFTH LR

9. \MMRE A BWIERETFHARN A -1)2, 0= A0+1)% 0 W A WAZERFHEN ().
(A) 1,1, 1, 1,0, (A =13 (A =12 (A +1)°

(B) 1,1,1,1,1,(A= 1%, (A= D3 A(A +1)*

(©) 1,1,1,1,1, A =13 (A - 1351 +1)3

(D) 1,1,1,1,1,1,(A = 1), AMA = 1)?(A +1)°
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1 0 0
10. BE%EME A= |0 2 1|, FEEMER A MUK ().
0 0 2

0 0 (1 1 0
A)lo 2 o @) |o
\0 0 2 0 2
/1 0 0 /11 0
(C)lo 2 o D) o 1
\0 0 2
11. i A R=EMER, A B2 B2 (A —1)%, W A 1 Jordan FRER R ( )i
100 /1 1 0
A)lo 1 0 @) (o 1 0
0 0 1 \0 0
110 /1 1
(C) 0 1 1 (D) 0 1
0 0 1 \0 0

12. S5 A MRFEZHRE (A —-2)() — 1), BAZTHAR 0 -2)0-D% W ().
(A) A MR B Jordan #r#ERA 2 4~ Jordan

(B) A & =4 HH Jordan b4 2 4 Jordan Ht

(C) A RV H 3L Jordan tr#ERIAT 3 4 Jordan Ht

(D) A RV B3 Jordan FRAER! RN A1 RE

13. FHISERER Jordan ARAERLLARS AFERIR ().
(A) HERHIERE By, b i # (B) XML Lo & EAA R T = fpE
(C) ¥IFHERF (D) wIigRERE

14. # A T EFHEERBL A* =0, 1 A ) Jordan #RAERH Jordan REGBAK
(O ) o
(A) 2 (B) 3 (C) 4 (D)5

15. 460 A H—AREET A2 + A, W FFIERERIOR ().
(A) A HIBLLFR fsERE

(B) A BA R

(C) A MAIBETFHE A TR A+ 1 HF

(D) A KIHEER 0, -1 (BT HRER)
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. SEH
1. WA Ak

M(A) = Mm/\m+Mvn—1/\m_l+"'+M;A+Mo,
N(A) = NnAn'*‘Nn—lA"rl+"'+N|)\+No,
R M, N; AECFRERE, [ MOA)N()) MEREREFTF m+n? ()

2. # M) £ n B MVEEH M()\) = (AL, - A)P\) + R, BEXHA M(\) = (M, —
A)QWN) + T, H R, T NEFIEM. METULHE PN =QWX\),R=T7( )

3. WHENHER F = diag{F\, F2,--- , Fi} PR F, f1 F; AR, SR0ERRTHN F
Mz ()

4. WA n MBI A = diag{ A1, A2}, Ar 1 Ay (947 BARAERL#E A — B L BT RFAE
ZHEME f1(A), f20). LR f2(0) | (), il A B9EAL

5. CEIEME A MAZHEFHEN 1, . LANA—1), 20— 122 +1), 5 A M¥I%HE
T (FEREIEN).

6. CEEME A PSR TFHN LA A2, (A—2)204+2,(A+2)%, B A WAZERT
4.

7. BH—AMERE, B FEFRAER A4 1 Frobenius 3, Mi'E M Jordan FRAERE— X
SR

8. DM A AR T4 M2 (A - 12 (A —1)% 5 A (1) Jordan FrdER.
9. CEVIPAERE A HIt/N TN (A2 — 1)(A\%2 —4), 3R A 1Y Jordan tRAER!L.

10. TR A AEEBATHEFAH (A =1), A=1)(A+1),(A=1)3(A+1)2, 3R A ] Jordan
FRUERL,

11 % A, B NRINRESEN, B A2 = A, B> =B. # Af B U%HFE, 1 AR B &%
WFRBA? ( ) '

12. n IYAERE A BRETHEME, A KRT 1 (¥ K F A* =0, AF"' £0, N A Kig)E—
MAEREF R ( ).

13. Bt A & n WEREH A® —3A+ 2L, =0, i A RELAMTXAERE? ()

14. = n A BEHEM A BRDZBTAR— M EYR ERATTHEIK, H A B Jordan
R R T LRI AERE? ()

15. fifE A RRFEZ MR NZ IR ES, 5 B L AFRXMEMR, /5 A 1l B HFIES
WAAE, [/ A, B RBELHL? ()
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2. MAaa
1. % A, B #ZHE F _LH n AR, SRIE: SRS AL, — A M\, — B KK
REXUREEBNEME P M Q, 1 A=PQ,B=QP, H P &k Q hW&E/H AR,
2. W ARKA 1M n(n>1) AR, K AL — A fIER.

3. B AR n METHME, RiE: WHERNERY K, tr(A¥) = 0. RZ, HEHMEERN 1< k <n,
tr(A*) = 0 BoL, N A RFEFHRE.

4. KiE: $ORF LH n NFERE A AULT F EXHAAEREMRERMZ A IR/ Z TR
£7E F p H R B4R

5. )W A & n BERE, & A AT A, RIE: A PR A* A E A A E] [E]
k.

6. RilE: n MYAERE A MIBH r MAERMHR A B A* OPSEFRHE n—»

7. WA RENAL ELTELET o W n B Jordan #, X f(z) B—AMETA. KiE: f(A)
EFT T =%k

@)  fP(a) fFr "V (a)
f@ 2 T o
f'(a) ()
F4) = L T cop) 1
f'(a)
1
f(a)
8. R FFHMHEFER) Jordan FRAERY:
n n—1 n-2 --- 1
0 n n—1 - 2
0 0 0 - m
9. K R4 RER] Jordan bR
0 0 0 0
0 1 0 0
e 0 0 0
0 0
1 0 0 O 0
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10. 55/ A BRE=AFMAFXAL LN TEEMHRA, BEXNALX LTRSS, A ELEFH
— N EIEE, KiE: A 19 Jordan FRAER AN 3T A .

1. ¥ A 2 n EREEARHEE 1, X A A - PMERETRHFHERE. K A 1 Jordan #x
HERY.

12. B o & n FHEHEMETH V ENREEESR, B’ =p. B AR o £V HEAETHE
B, SKIE: @ BB M AEHET A L.

13. ¥ A & n IEEREBERTME 0, X r(A%) = r(AFY). RiE: # A™ & A — 9%
=+, W m < k.

14. EW: XMEMARE A, e SR AR

15. % A 2 n MR, SKilE: sin2A = 2sin Acos A.

7.3.2 W &HKAEFE

-, Rd#

1. Mg (A).

2. (A) & (D) AR, H& |AN)| FAFPTRER - M EERZ IR, X6 AN A
A \HERE. ERIERAIERER (C).

3. HFE A EREEAMARENTHRET, Bitpmel. #EsF (B).

4. # AN B AHRAMATHREF, WAZREFHBMHFE, kD ERARERE —MMERE T,
AR, &R (A).

5. HiFER Jordan FRAERYH Jordan HHIANMOE T #1557 90 AR AR B F 14N, A
BiE# (B).

6. FHEBEYIE I FAHE L ARRL, B (A), (C), (D) #koL, REiESE (B).

7. BERYIFHEMEAG A, EFOBTEFE AR AL (X AL, WER Jordan
PRAERS R TR R, TARILT THERE AR RBER FHERF). B4 (D) AR ERRIER, HUk# (C).
L b, WAL AR A (B0 7.9 (1)).

8. B (A) ARIEMMIER MTEMHEMAZRRETEA A, HEART). FE (B) BAX.
WG — AR FREE RN Z TR, SRR Z TR SRR AT, 5% AT
(B 6 FH) 6.60). FHiER (C).

9. it HATRIRIERE (D).

10. RZIEFE (C).

11. Mg (B).

12, XA, A5 MAZE TR A - 1. RIBVIFEHEFEVRNER (C).
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13. (B) "ProsEpEal 0t ffh. 58 WS R A B ah R ke A R, TR A 30 Rt AT R T AR A4
PR %k HR (A). T b, B4 j i, B REREE, LA AL

14. FHHE A FH— Jordan SEIMNERLL 2, WEHFHATRENE. MPHER (A).

15. BARTHE — DA R F o] AR BR S 1 — N AVER -, Bk A% + X T ¥R A IR %
m. FRIEM A WA ZHAEEITUAE, M A SRR, Rt EfiEsEe (B).

. HETH

1. A—5E. HAEME M,, 5 N, 2B gERNE.

2. A(AI— A PN+ R= (A, — A)Q\) +T 43 (\ - A)[P(N\) -Q(\)]=T-R. %
A LR FEBOERE, R P(X) — Q(N) # O, WEHEXIE LKA RFEHBIER. i P(A) = Q(N), A
i T=R.

L ARVBL. BRI A SR £ A AN AR S 1 R B A A (R (AT 31 KR
. diag{1,--- .1, f2(A), (M)}

s AL AR A =LA =13 F 1A=

CAEFEOREE TR AN —4), 3\ — 4% BHH A L

7. WR—ANEEEZIN f(z) AL, MEESEEHN LER (B8 5 &), XMEIMA
[ X 25—/~ Frobenius B, MHM/D BTN f(z) THER, FHIH Jordan brAERLR X AERE. R4

RS, R (‘1’ ‘Ol)ﬁzll\mm%ﬁwmﬂ, i 3¢ Jordan FRAERS ((‘) 0_)_

=]
0 1 11 ¢k
8. %%s?ydiag{o,( )( ) 0 1 1 }
00 0 1
0 0 1

9. LA diag{l, 1,2, -2}

10. BN diag{l,l,—l. (1 1) . (_1 ! ) }
0 1 0 -1

11. Al WEAEMEL ] Al 5 A fl B MBREET v, WEMHMHUT ENALER r
M1 n—r A0 BIXT AR, BRI E A A L.
12. BE—AMFERFHRERDZHK, FHERERN AL
13. A BRI 2 — 3z + 2 st 2 WMETF, LR, A b 2HmAK
CEAR, Bt A LT X R
14. RART AL HAATHOIA LEM, B A AT 0 AR
15. A, B AHRMAZRE T, FEtAafl.

D Ut e W

2. MAR

1. AL, — A ¥l M, — B AR R E R A Al B HIfEh. st A HEdE 45 ig.
2. ) 7.28 ATHL, AL, — A ERA diag{1,A,--+ A, A(A —tr A)}.
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3. & A REEEM, W AF MREEEER, At AX fEESN 0, TR tr(A*) =0. K
2, % tr(AF) = 0 SMEREM 1 < k < n BOL, B# A BFFMEEN A, Aey -, A, U AF FOFIEE
AN AR EHA RN k=1,2,--- 0, AP+ XS+ 4 2 = 0. i Newton AR (A
WE5E)VH A =A==\, =0, Bl 7.42 51 A REZH.

4. BAE 7.1.3 hEH 5 KUUMIERA 7, BFAIFG 6.54 BIATIEALEN. EF 0%, [
AR 7.1.3 shEHE 5 AT, A LT XA R EX AT EEE F b, BhAE 7.1.2 b
w4 EE A B F _EHLT XA AR

5. % P AP = diag{\1, X2, -, An}, Ml P*A*(P7')* = diag{ [T \i, n Xivos [T MY A
i#1 iF i#En
XA M (PN = (P7)7!, Bk A ML FXTMsERE. L A"A = AAT, éﬁszﬁJ 6.48 4,

A 1 A* AR X f 4k

6. n BMHPFE A BRSET r HHMNY A XTHREE O MJLMERET n—r, ZHMNEH A
ff) Jordan FrAER! B THFMEM 0 # Jordan A n —r AN, HHEMNY A MW \* HAIEEF
Hn—r4

7. 2 WA f(z) #4T Taylor BF (Z2HH] 3.45):

f() 1@ ey f‘""(a)
2!

f(z) = fla) + ——(z—a) + z—a) + —(z—-a)",

St m = deg f(z). % o = A RALR, EEHH m <n 0, L i,“’) (A-al.)' =0 (i >m);
24 m > n B/, %(A —al,)' =0 (i >n), HERINSE

f(A) = f(@)n + (“)( —aly) + fu;.(“) (A—al)” +- + -’r((:j)l(;)(f\ —al)"".

8. AHERM A BIHRAZIA (A —n)”, FHEER Jordan bR A EXNHITEEN n
f] Jordan Ht.

9. XRANEHERE, Bl 6.32 vk, BRI ALEENAL LMITERN 1 H n KIR.

10. & A WA, WERTEMFERRR, H2 Aol — A FBAETE, 5| HTFE.

11. B FRBTARYFEEMISERELEH LR, T A RE —NERE XN ER&E, A
FIAFE(E 42N 1, H HAFMEE 1 T EECN 1, AT A 19 Jordan brfERH G —4 Jordan B
FEit A 1 Jordan FRAERLA J, (1), BIFFHEEA 1 19 n B Jordan 3.

12. BT ¢ REEEY, Sbf 7.9 (1) o740, F7E V —HE, § o FEXARETHERRE
B B = (f) g) WEE A5 B A, NTENHHRNE, B dmne = (B) =r =
tr B = tr A.

13. FRIEEE,  m > k, W r(Jm(0)F) > r(Jm(0)5Y), #h r(A%) > r(A*HY), X5 CHFE.

14. il 7.60 W[ [e?| =" A £ 0, H e WL

15. el 7.55 Rl 7.57 51 ¢4 ¢4 ﬂﬁz?ﬁ,lez“‘ = (¢")? H ™4 = (e"il")z, B
It sin2A = —( A _ o724y — 2 ((e”‘)2 — (e"A)z) = é—i(em —e ) (e 4 e711) = 2. 5}(e"“ -

e ). ;( iA 4 e7'4) = 25in Acos A.
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§ 8.1 EAX#A

8.1.1 —=RXRAE G5xEEEHTJE

. ZRBIHEES
w Q5 AL, F J:B/‘Jfﬁﬁ,
f(IhIZv"' ,.’L'n Zanx +2 Z a”x .'L'], (81)

1<i<j<n

W‘IJ*;F f(xlv:rZy"' amn) EFJ:B}]—_‘A (/\E:.
AT R XA, B (8.1) X5 SHEMEE R

. /
f(m11$21 e 73;71.) = Aw7
@11 Qi - Qip I
A1 Q22 -+ Q2q T2
A= T =
ap1 Qp2 -  Qpp Tp

WM A= (ai;) B F BB n IPERRIERE, RO KRB far, 20, 20) BIREIE
[ (BUAHFERERE).

2. FEERERE

% A B#ETF LK n B HHE—AF L0 BHEERME C, £ B =
C'AC,NI#%x B 5 A F LERSAME.
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3. £

WZIRE f(or, 20, ,@n) FIXNMBIXNREREN A, Xz = Cy BKRH
¥ oay,z9, 0z, —NEH Hp C BIEFFE, W f(z1,20,+ - ,7,) FELLEEH
THRET MK g(yr, vz, Yn), ENER ZIRB BTN RN FRERFS A
AR, BET C’AC. ik, MBREHAS KA 2’Az 5 yBy, B5 A #f
&, WA B=CAC, IR FH% z=Cy AL E N KRB RAE A kAL

4. EIB

f£—F Ef n JCIRE o' Az #0] LG — A Al e i R B PR R (X A
), Bt R AR E) — kB

CLyt + Cays + o+ ey,
ﬁt‘: C1,Coy"* ,Cp % ]F [:F‘B{]ﬁﬁ
5. £

W AR F ER n BOFRAERE, MFE F ERAEER C, ff C’AC 2t
HE R

8.1.2 & £ = #

1. MEHER
SE IR A B BRE AL E H A ME— (HR IR AT LUE I E KR AR R RLTE L,
B —F A IATA REE 1, —1 5 0. E TIXARE LG, B3R R AMTE
PRAERY, —ANsE IR B VE AR AE RS 2 ME— i 2 1.
2. BMER
SHEE =N n NETHISE ZIRE o Az, B0 LR E 4 AT ARdERL. AN
M, IXANRVEARAE R R R A ME— e, iR, WMRELT AR HEE o Ax tb
RPN bR
yitusto U — Y~ — YR
Ay, - — 22

Mk=1r=s.
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FE— A R B AR AE R o, IE R B A BRI IR B IE B TR 3
B BT O o4 B, IR i A0S SO v R R RO IR A IR
B (AT OO R BOE RERIRR), IEBE SR B0S OBRIE R B E RO AS IR A
HIf5 5 Z.

8.1.3 EZE=—RES5IEEME

1. EEBSEERE

W f(xy, 0, ) B NEZRE, HREE—HAEANFHER 1,00,
Cn, BA fler e, ,e) > 0, WHR f(z1, 20, ,2,) B—DIEE KB, EFTX N
B SEXSRRAE RE (BD R BOHERE) FRONIE 2 R

2. AEB, FEER, FHER

B f(zr, 20, 20) DR R, FMER—HARNFHLE 1,00, -,
eny WA fler,ca,-osen) <0, W flzy,@p, -+, x,) BEFRAFERL, & PN 520
PRAERE (BY RBOERE) Fro8 € .

HARMEE HAZNFHEE 1,00, 60, BH fler e, ,¢0) 20, T
W f(xy, 22, xp) 2R, BTN SERFRA FERR IR ERE. [FIEEE
SCH 9 E BRI SiE R

3. RFEFR
Bn AR A = (ai;). BRTF] n MTHIRNERE A B n DIBFETR:

@y G2 - Qi

. ay  aps 7 azy azx - Q2p
a1 dz2

An1 An2 i Apn

4. F1E

KZRE f(ay, 20, z,) RIEERMAERML f HIEREHREET n;
fl@y, @0, yz,) RPFIEERMAFREEZMRZ f OEREHREET F O BIRAR
BHERERIRR): f(@1.20,-- 2n) RAEMMAERZMAR f HABRERELET o
(@120, xn) RAEIUERRBEFRMR f ORBIERESET f HEk.
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5. B
n M rE A RIEEMEMTERFZE A B 0 MiFETFRERTE

8.1.4 Hermite %

1. Hermite #
W f BRI R

n n

f(@1, 22, ,20) = Zzazjfﬂj,

j=1 i=1

o @ = aij, WA f &—A Hermite &!.
n @)% 8 — k%Y, Hermite Bt a5 AH KX f(x) = oAz, X A &—
/> Hermite 6%, Bl A = A.

2. §H&

# A, B £Fi/ Hermite 45, #FENEEE C,  C AC = B, i A
M B RHE.

3. ©1

# A R&—A Hermite % FF, MU HEEE C,  C AC Jx sk A
EXML LR TR ERLH. Fi, WEE 1 Hermite & &' Az, & W LUK EA
AT KR AR AE R

Y+ Uk — Y1 Yk+1 —  — Yplr

4. HTHEX REGE

Hermite %! & Hermite H5 B (3 1 5 55 = IRAY o S 6 R o (1 B 08 & AT 19,
%f Hermite Z!5% Hermite HiFF, HAIEFEA B, o7 Dl )OEBMEEE. it
¥ BRI S ZSME, TLUE LIEE. g, P IEEA 7 eSS, En] L
AT HiIE BH A 56 B ) 5 e B AR

5. B8
n Bt Hermite i A RIEEMERREZHRZ A B n DMFEFRREKXTE.
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§ 8.2 BIEMH

8.2.1 MM FTLHREIEPESE

FR of PR A7) 55 2 45 SR i v 6 R RO 4 ) BB W BT 2 —. R A RAFRIERE,
#XE A AT IRV AT A, BT — IR BRI AT 53 4, 75 2 I HE RE A5 AR 2 xf
PRIEREIFHA A A RK. BAARUL, A Ry S5 A 5 i 2 & 7] 42 #e:

(1) X% A BIZ8 @ ATRIZE j AT, FXHREE « SURIZE 5 51;

(2) & A M55 @ ATRVAAETHEL k, R « SIRUAFHE k;

(3) K A BIZ @ [TIRCAFEE K MBS j 4T L&, FORE « FIRULEE £k N2
% jAlEE

X3 RS FRAERE, FATTAT ELR R SRR AT AR ok i, e 1302 & R

(1) X BIERE A BO58 @ ATHRANES 5 178k, MEXHREE @ SIS j Sk,

(2) ¥ PAERE A B35 @ ITHERATEERE M, B 0 SRR M,

(3) B BRAERE A B @ [THUERFERE M OB j Tk EX, PGS @ SR
A M INEIS j Flk EE.

Bl 8.1 BN Aiy,c A, B AL Ag, e A NS, SRAE: ISR
|}$ diag{Ab/\Qw a/\‘n} *u dia‘g{)“in)\iz! ,Ai"} él’a

B XA 4,5 4T, BXREE 4,5 5. XR—IEFEES, BN R
RWGEE (i,0) CERME (5,7) BN TAE. EE—MEFIHE AT DUESE T
BRI, Fxt AR diag{ A1, Az, - -+ , A} F diag{\i,, Aiy, -+, A} AL O

E & diag{Ay, Az, -+, A} RSP AERE, o A #RR R, WiBEE T
IKFTFRAF AN SR e ] H, diag{ A, Ao, -+ , A, } BET diag{A,,, Ai,,--, A},
EEP A1,1~Ai27“' ,A,;m 7E,E A]-,Az,"' ,Am H"']—‘/I\ﬁkﬁu

Bl 8.2 SKiE: n BYSEXFRAER A RIEEMHTERMFZ A BT n— 1 DIRF
EFAPIRERTAULSE n MHFETFRERTE.

EH OB AME (=12 ,n) THE i+ 170 BEE G=
1,2, ,n) FUFIEE n —i+ 1 50X, BRIMERCH B, W B A &FH. i B i

W7 %7 HE A BIHT n— 1 I E T RRARER 7RSI ET R,
BEWRAL. O
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Bl 8.3 KiE: IEEMFAME—ETHEMEIEERM. FIEEMEME - ETHEBREYE
IEERF.

B BUE A RIEERE, X A BEA r BB TR E MK A R GHRAT
53)), e L L, R AT A # r BIRFEFRRERE . XA EF
MR A, fEIRE g(z) = 2’Avz. R aZ2r EEFHRE BKEn—r MW a
KA n 4E5lRE B. A B#0,BAB>0,1H gla) =0'AB > 0, ILEIFR ¢ 2
EER. Fit A, ZIEERF.

[FIEEATHIE 74— 45 ie. O

5 8.4 & A KN n B SEXFREE, SKiE:
(1) A WA ETREKRTE, F0l, A BEMNHAL EHRTTRELEKRTF,
(2) A P ERRKITERE A ENHL L.

ER (1) 26 8.3 MEEMR, AARMBTUEEENE. & M £H A
MIBE 4y, i TSRS ERHEARMET . K g < -+ < i, & [1,n] P&
Boay, e i ERIRIARRR, X A f(x) = o' Az fEI0T RS LM AR HL

Y1 =Tqyy 0y Yk = Ty, yj=.'1,'l’J (]=k+1,,n)

#id f(z) =y'By, Il B % k MFFETREE M, BA B £, L8 M > 0.
(2) BE A= (a;), A PE (i,j) LK a;; WENERK. Hi£ W AN
54,5 TP S EnEARME TN

Qi Qij
! = auaj; —al; <0,

Qi @3
XA A RIEEMFE. O

Bl 8.4 (1) AR, (HECMAERM XY FARTZFN I, Fik
HER—HEANA.
A B RE R T

Bl 8.5 AT B FRAERE:

A:AIO,
0O A,

BE A 8FT By, A, §FAT By, KiE A GFRTHE% B:

g8 Y
0O B,
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TJT—BH & CiAlcl = B], CéAQC‘Z = B27 /if\
C
c-(< 2),
O C,

A O
O B

m Cc’'AC = B. O

Bl 8.6 WHHLKFEE M = (
BVEFREL, SRk

), H p(A),q(A) 7HH1FRR A HIES

p(M) =p(A) +p(B), q(M)=q(A)+ q(B).

S SRR R A FARAE R TR, A A RF diag{Tya), Iy, O}, B
& diag{IL,s), —1yB), O}, FLHI 8.1 Affl 8.5 Al A, M = diag{A, B} &
T diag{Tp(a)+p(8), —Lo(a)+qm), O}, MIMEFRARE. O

A C

Bl 8.7 BLIBSLRFRHARE M = (
C' B

), Hdr A, B #nrig, sKiit:
p(A) +p(B—-C'A7'C) =p(B) +p(A - CB~'C’),
q(A) + q(B — C'A™C) = q(B) + ¢(A — CB~'C).

E R M MR- ABAT AR —C'ATY MBI T L, BRE 2R
JltiR (-C'A™Y) = —A~'C MEHE — 085 L, AR T A RZR:

A C A (& A O
M = — — .
(C’ B) (O B — C’A"IC> (O B — C'A“IC>

B PR RAIE AR, el M E YT ER —-CB~' NEIHE —08RAT
b, BRE A RIER (-CB™') = —B~1C’ MAE 485 L, TG4 R

(A c) (A _CB-'C’ o) <A - CB'C’ o)
M = — - '
C' B c' B o B
_ -1
Bt (A = ) ARF (A i 0), Bl 8.6 BIA%E. O
O B-C'A-'C o B
5 8.8 W o nfELYHEH o/a=1, REME I, - 2ca’ HIEARMETREL
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B R YR M — ( In
V2a!

MU BEET n— 1, AMEREESET 1. O

f"‘), il 8.7 WL I, — 2aad MIIE

O A

8.9 W ARSI, B= (
A O

), R B HIERR R

M ¥ BRBE—DRITAER A, BRE-2RIIAR (A7) =A), T

2 B&ATC = (;’ 2) S AHATMEE — AR L, s
21, I) % D B —H BT
I O

e —%1,, MBI =4 o471, P — 4 sl 4 T —%1" MBIE =580 b, T

SFRFIINFB|E 4RI E, TR C ERT D= (

n

2 (8]
= D &FT ( & 1I ), Fit B fIEABHREREEET n. O
—5 i

8.2.2 JIYNFEHLLA

BUFRGNE R e TR B S5 R R R B W 5k —. EEEIE 8.7 MIIE

R RRIR T —FE, LA — SRR M = (A, g) Hofr A R

AT, MR A BB SR AR E C 5 O, M 5t £

e (A 0 ) WA A B - C'A-1C HFMBE M EIMHE,
O B-CA'C

B A 7 4 6 2 T RIS, U i R a3 A A S, 5k

b, RN — EAEE A RERENAELHR A BFET

REKRTE, SiAEE ERTFERR. TEERIERE LR H]E.

il 8.10 EHATIIRT n MrEXFERE A = (a;;) HIMEFH:

(1) A BRIEERE;

Q) FEFHALLETELST 1 W E=A%M B, A=B'DB, ¥ D &
1E 5E X A R P

(B) FEEMNALK LTEEANENE=AKEM C, £ A=C'C.
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EH (1) = (2): XFEFERMABRPNEEALFEEN AL LGRS 1 W E
=M T, ff T'AT = D BRIEEXN MR —EBIiEH, BN T th2 EXN ALK
EREEN 1 W E=MER, SRARBOL. 4 n =128 BENn-1ME
BELE R, BURY 0 M EEBORER SRR, % A= (4 ) st A,

o Ann
2 n— 1M, a 2 n—145AE BN A EE, IRl A, & n—1MEEMR,
NI A& AT I RE R, 8RR G 0 AR 73 Hod) S5 2 #e:

I,.. O\ (A1 a) (L -AlLa) (A, 0
-o’At, 1 o apn (0] 1 O anm-odAlal’

H A MEEHAR o, — /AL o > 0. BHBAMRE, FEINAE ETESRN1
Mn— 1B E=M%E T, 1, € T, An 1Ty = Dy & n— 1 B e x MR,

In—l —A;ila Tn—l O
T = :
o 1 o 1

T R—ANENALETESLN 1K n B L=, &
T' AT = (D"“l e )
O a,,—-dA'\«
7& n By IEE X MR,
(2) = (3) Ha (2)’ ii D = diag{dhd?v' o 3dn}v S; = \/d-i; /?\
S = dia‘g{sly'sZ)“ : 7Sn}'

®BC=8B, Il A=C'C. B8R C =SB REXAL L t&EENER =AMk
(3) = (1): XKt A=C'I,C, ¥ A F I, &F, \Tf1 A IE%E. O

E B C = () NENARETESNEN E=MAEMRE & A = CC,

iy C11C1; = Qyj, AT 11 = (/11 > 0, Cj = ‘;ZZ—IU = 2,-- ,n), Bl C M —1T

TCEMME—HE. FEAWMIRT X, THXEN C FEFWIEER A H—
#isE. BN S Rl C HEX AL BT R BAIN AR, #H C KME—EA]
9 S wmME—M, NTiWHE D =S8% UKk B=S"'C HME—¥. Fit, # 8.10 +
RTIEER A BT (2) A1 (3) MEFEHME 8, Ko (3) BHEMKA
IEERE A #) Cholesky 7M#. 74k, LM MAEEEZRILAEX, €1
5 Gram-Schmidt IEAZ W ITEFE VIR, RATHAES 9 FEBAHXKHT.
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Bl 811 & f(xz) = o’Az RE KA, BE A MHTH n -1 MBFET
R P, Py 3B%, KIE: 4R f AT T SIRHERY:

m

2
Pﬂ—lyn’

f=P1yf+&y§+---+
Py
Hep P, = |Al
BB X n FEE. e =1 B8R ER, RESRY n—-1 RO &

A= (A“’—‘ @ ) ,
(o4 Apn

BT [Any| = Pa_y #0, BATRE A 47 T FURER S B2 f

An—l o An—l «Q An-—l o
A= — —4 =B,
o U 0O a.-dA'\\« O a,,—dAla

BRXE-AEFEZRR. XFNE =K RYIGEERABERATIINE, &
|A| = |An_1|(ann — ' AL @),
Bp

n

1 A—1
pn —'A, "o = .
Pn—l

MRS, AFAE AT M, (8

! o . é Pn‘—l
M'A, M = diag {Pl, iR ’Pn,—2}-
M O
{EHERE C = ( ), )
0O 1

P, P,
C'BC =disg{ P, =, , =2 . O
dla’g{ 1s Plv ’Pn_l}

TR R AT R R A R bR AE RS, B AT DL SR )R Aok E B
) 8.12 W A & n BT RXIFRHERE, M A LERT TR E 7 Pk
diag{S, - ,S,0,---,0}, (8.2)

Ho g = ( 01 (1)) K, AFRIERE A MR AR o, Soh r 2 S 7E A )

LR A RIFR AR AL
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ER KRR, M o0 = 0,1 MR, BEMHAT n MR
LEB T, BUA n MRATERIERE A, 5 A — O, SR EHGT, M A £ 0. iFR
FRAERER EXT AL F oo RS NE, ATt A 58 (4,7) T& ai; #0(i #7), W A B
B (i) TEN —ay. ¥ A KBTS § X, BRI i SIRH BB AT
5 TR, BRI j R RS AL ai - FIFeLA (—11— B
BRIERER A 2F LA FIR: ' ’

M — S B Y
-B' A, >

Heh A, o & n—2 BRI, BIR S RATHRRE. X M 1E TSR HRAIE
B F—PRATAR B'ST MBBE 84T L, BRE-2RIIAR -S'B N
B el b EER S RRRER, M (B'S™!) = -S7'B, Fit EiA% R
aRZEE. TR A &RT FIRER:

N = s e .
O A, ,+BS'B

AHEY A,_»+ B'ST'B RRAMHAERE. HARREEEHET (8.2) AR
W, E PO AR N &R T (8.2) SUBRKIFERE, Z5MHE. O

& APIBLGH T 3.84 M ALY, ERBEABIEAGEYN F, BICKHAK
RFEER 2 MECEIAGNE, MAEREP RN T ERIE n = 1,2 XFMHEE, BERIIA
HERI n = 2 WILHIE Y 205 RN RAUEY b, BRI U » = 0,1 K1
A AP IR. REEENL, n = 0 ARG AT, M- 25 I1E9
HECAxE4R. FHBRIEER 2 MBCFRgE, RITEFE XA LA E.

) 8.13 KilF: n M RITFRIERE A K175 NE SR IE L
iER @B 8.12 I K, FEAER LR C,
C'AC = diag{S,--- ,S,0,--- ,0},

K §= ( 01 ;) A RFTFME W |A| =0, SR EBRBOL. #H A AR, U

H E R |A]-|C]2 = |S|3 =1, \Ti |A] > 0. O
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8.2.3 ST RIFREZE N

Sl REbRAERI (Y B 2R T WL R e, B & RIAR RS AT PATET 4L — Ik B AN
SEXFREERE (Hermite ERE) AR BRI 8. HI7ER LN i ERIIE B BT H 458,
RN RTES AR TAZE, Hinl LR — BRI, XMz mAIRARMERL . A
ACLAR HE R R R ABLE.

5 8.14 KiE: BRET r BIXIFRIERE A T r MRET 1 FINFRIEREZ .
WY W C R,
C'AC = diag{a,, - ,a,,0,--- ,0},
Hepoa; £0, M
A=(CYa,EyC ' +---+(C ) a,E.C™,

He E; 5 (i,9) m&EAN 1, HRICERER 0 WERER. 84 (C) o, EC7 #
RHET 1 BIXFRRERE. O

Bl 8.15 ¥ A K n MYENFRIERE HRRET r, KiE: A AT AN A=T'T, K
T RBET r 9 n BrER.

EH A BET AR, BfEAE TR C,
A = C'diag{c1, - ¢, 0,--+,0}C,
Hep e, #£0. 4 d; = /& (BUE—MRENT). X4
D = diag{d,,--- ,d,,0,--- ,0},
N A= (DC)(DC). 4 T=DC Bf#4it. O
Bl 8.16 SRiE: fE— n BYEAERE A FALLT — DX FRARE.

% @l 745 A[ A = BC, K+ B,C #HZEEXFREE, I Har LA & s
£ B,C FH—ARNIERE. AR C ZIERFF, WhH 8.15 A/f§ C =T'T, K
T REFEREM. TR A= BC = BT'T il T(BT'T)T' = TBT', X5
—/NEXFRERE. O
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5 8.17 % A A n BrscxtFRAERE, SRiE:

(1) A ZIEERMER R EF M RAAE n MEAEREHE C, f A=C'C;

(2) A &Y IE PR TR M RAE n SEHPE C, [ A = C'C. FHlH,
|A|=|C[* >0.

B (1) AR 8.1.3 FEH 4 afkl, A RIEEMEYHNY A AFT I, &
FEERLEN C, ff A=C'T,C=C'C.

(2) HIAE 8.1.3 MIEH 4 WTH, A &P IEEMM RS A 5T diag{I,, 0},
BfFEAE S SL% s B, {# A = B'diag{I,,0O}B. % C = diag{I,,O}B, | A =
C'C. xz, # A=C'C, Hrp C REHME, WAHE— n #LFHE o, o/ Aa =
a'C'Ca = (Ca)(Ca) >0, HENAF A NFIEEME. O

Bl 8.18 WS IRE f A g MARBOEREDHIE A A1 AT SKIE: f A1 g A
[] # 1E  rEfE

WEH W C'AC = diag{ai,az, -+ ,a,}, M

CrlA Y CYY =CAYC') ! = diag{e; a5, -+ a5 )

'

BN a; Mot BAMERESME, BTl A M A~ HHFERIEABERS. O

Bl 8.19 W f R n LWL HRMEMN A, 3 |A| <0, IV BIFEE—
gﬂiﬁ Q1,Q2," ", Qn, 1%
f(a’liaza T aa'n,) < 0.

B W C AR, [ C'AC = B NXHAERE. EEF |A]|C)? = |B|,
M| B| < 0. K g%k 80 AR B 1K) 320 1 00 25 19 B 005 BE A R AR FE A ), O
K, BE B FIEXMMAIGEN r MR, B n—r ANIE, W r 2R A
fEn fME a=(1,---,1,0,---,0), HbH r I~ 1. X% (ay,as, - ,a,) = Ca,
W f(ar,ag, - ,an) = (Ca) A(Ca) = o’ Ba < 0. O

1§'J 8.20 ﬁﬂ%%:{ﬁ(’;ﬂ f(Il,iEz,' R ,1'71_) 1RE X1 =g ="+ =Tp = 0 Bﬂ’%%q
UERH: f R I B Ek A AL,

EH R f IR BN p, g, B8 ¢, BATHE BRI,
[ RAER M p>0Hq>0, WEEWHELERH ¢ = Cy, 5 f Tk
Ay A~ AV bR e

F=yi+ g =t =y
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HX g = (b17b27"' abn)lv ;g\:qj bl = bp+l =1, ;t)ﬂi’a b1 %7;]%&7 D]\IJ T = Cy =
(ar,a0,+++ ,a,) B—NAEFIAE, H f(ar, a2, ,a,) = 0, XEREFE, FrLd f
ARAER.

H fRPIEER HAEERR Wl p=r <n, WHEEATFLHEEESR 2 = Cy, &
13 f AL hn N E AR AE AL

f=vi++yl

By =(b,bay-- ,bn), b, =1, Hfth b, ZAF, Wl 2 = Cy = (a1, 00, ,a,)’
Z— M EZRFAE, H f(a, a2, ,a,) =0, XE5BEFE, il f ARIFETEERK
FIEER, [FAEUE f WA RAE R 2 B e AL

g LAk, f R IEERSAER. O

Bl 8.21 B AN n FrSEXARRERE, RiE: # A FIEE, W A* HFIEE.
B AN A EIEE, MAHERREE C, 18
C'AC = (Ir 0) ;
O O
#ir=n, N AREEE, EANULFAREREATR C* A (C) =1, =1,, i1 A"
RIEERE. & r =n— 1, W EXP I RS

C*A*(C*)’ = (In-—] O) . (O O) )
O O O 1
Eltt A FIESHEIRECN 1, Bkt 1, Wi IEERE. & r<n—1, Il A* =0,
SWHEMRKAL. O

- 8.2.4 EES5=RZE

P PR S R R A A — — XTI O R, X R oG R T LA ERAT AL 4B
WA 7 2Rt e — R [ R, T DA — R R SR e SR RARRE A e . X R R
55 SRR R ER R R M iRz — .

fiil 8.22 W A £ n WriEESEXRFRERE, KiE: K f(z) = o’ Az + 20’z + ¢
HIRMEFT c— B'A7'B, K B = (by,--- ,bn), b T c FRLHL
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E FEED

(A B (=
-3 ) 2)

A A AT, SORT AR U0 X RR 2 Ped) 28 e

I, O\(A B\(I. -A'8) (a o)
At 1)\g ¢/ \o 1 \O0 c—pAB)
z\ (I. -A7'B
0 (2)=(5 47) (2) e am

A o

f(‘.'l!) — (qul) (0 (;_ﬁ/A-lﬂ

)(i)=yAy+c—HA“BZC—HA”ﬁ
Bk, 2z = -A'8 B, f(z) MEWME c - BA'8. O

* G 8.23 # A = (ay), B = (b;,) #2 n WIEEM, KiE H = (aybs;) tR
R,

B WA B RIEER, MAETEER C, i B=C'C. &RE C = («),
I)—" b — Z Ckzck_) {/E—-{Agz.

n

f(a:) —a'Hx = Z aijbijxil'j = Z (Eaij(ckickj):r,-zj)

1,d=1 Bg=l k=1

Z ( Z al](cklxl (Ck]zg ) = Z},IZAYI:;

k=1 k=1

HA Y, = (crz1, choTo, -+ ,Cknn). BA C W, FTULY = # 0 B, ZAH—
MY #0, Hlt f(z) >0, H RIEERE. O

Bl 8.24 UEH T —IRANIEERY:

zn:mf + Z T;T;.

i=1 1<i<j<n
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i 1 XA TIRE R BRSO

L A 1

1 3 3 2

1 1 | 1

s 1 3 2

A=1]11 1 1
2 2 1 2

1 1§ '

\ 3 3 1

T %58 B B = R A [E], #0223 X AN FE AT 71 ROK T 2B T

94 T (05 N 25— 1) SR A B T %(n +1) BEBFHIR
1 1 1 1 1 1
13 3 2l It 2 2 2
1 1 1
1 1 5 é 0 i 0 0 :
1 1| = 1 =—>0
1 5 1 5 0 0 § 0 on—1
11 1
1 5 5 1 0 0 0 5

k& 2 MR, B RBE TN
f:%($1+12+~--+$n)2+%(zf-l—:rg-i—-‘-—%mi).

RRZZIKBZELALIEER. & fla,co - ,c0) =0, BRUF ey =cp ==
en = 0. FRXEMEER. O

5l 8.25 W A RWIHLXREE, S BRELRMHEMEH AS = SA, KiF:
A+ S R iSERE,

B XHE— n #EFLIIAE o, BATE
&/ (A+S)(A+S)a=c/(AA+A'S+SA+S5S)a
=a/(A'A)a+d/(A'S + S A)a+ o/ (S'S)a.

B AS+SA=AS-SA=0, At ERXET /(A A)a+ o/ (5'S)a. HH 8.17
ATH, A’A RIEERE, 8'S R¥IEER, bl EXE8KTHF B (A+S)(A+S) &
IEERE, W |A+ S >0, it A+ S BRATHHER. O
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8.2.5 ERELEIF=ZME

EEMEEEMEATRELEMNANRZ —, BN A & KR & A
SRR ML AN, A ] DIE— R AR R A B IE e RS IE R M i
ZRNH. B, WO ERERE (1E282810) MXr R E N ZI2 T,

B AR n B FRERE, ) A RIEERMAERMFREUTRMEZ —

(1) A HFETHAER I, (ZUAE §8.1.3 KIEH 4);

(2) FEIERLHEPE C, ifF A=C'C (B0 8.17 (1));

(3) A MEEFRLKTE (B NH 8.4);

4) AW NMEFEFRERTE (SNAEE §8.1.3 FEH 5);

(5) A FIFTARHEEA KT ZE (B 9 FiEW).

Bl 8.26 ¥ A, B #/& n B IEEEXFREERE, ¢ /& IESEH, SKilF:
(1) A~', A*, A+ B, cA #RIEREM;

(2) & D 2L, W D'AD & IE & [

(3)# A— B RIEEME, | B! — A~! 2 EFEME.

B (1) HEMGFEERSLER C, 8 A=C'C, \ifi A~ = (C'C)! =
o) = c(CTY), M AT REERE. X A* = (C'O)* = C*(C)* =

C*(C*), i A RIEEME. XHME—EZLI|HE a, o/ (A+B)a = o/ Aa+o’'Ba >
0, \ifi A+ B RIEERE. EEF, & A RIEE, BE B H2&¥iEer, Bt bk
Tzt A+ B RIEEME. FHEAHE cA 2 IEERF.

(2) (1) #HEKESAH D'AD = D'C’'CD = (CD)'(CD), AN CD &¥]
W, 8 D'AD R IEER.

(3) Bl 2.19 W& B~ — A~ = (B+ B(A— B)~'B) "', fifh (1) f (2) B
BB '-A'REEK O

R A BBUE £ ROk A R EEE, TR NTERNERE,
ERMIEH R ZEEE, #E—MT AR ATE. BATRE JUA 6 50 5.

i 8.27 jéliE: T3 n L HRERE A = (a;;) %ﬂ;i%ﬂiﬁli’?, Hrp

1) @y = ——; 2) Gy = ——
()aJ Z+J ()a’] Z'+‘]-1

PEH (1) A B n DB EFRERZBEGHERRRE Cauchy 1751, ZiEHH
EMNERTE REIEH A MK TEA. 726 1.16 F, £ a; = b; = i,

¢ 392 -



0 G-
1<i<n WAl A= 5550 50, Mifi A HIEEH.
IT (i +)

ig=1
() FBER 116, & o = b =i—2, 1 <i<n WTH |4 =
I G-
SO S0, Wil A NIEERE. O
IMGE+5-1)

i,5=1

Bl 8.28 & A & n MrSEXSFRAERE, KIE: & A AR A G H X AR
EHEREANIE, U A RIEER.

JER EREEASXS A oG R UF TR AR R A X A AR R, OEE A
# n MBFEFRERTE, REIEH A #4750k TFZE0. BHA A fEA
& LG EANIE, Frldfl 3.79 IS5 REIME |A| > 0, AT A ZIEERE. O

5 8.29 it A & n MSEXTFRERE, SRIE: WAFEIESLE k, EXHE— n 4E5C5)
A& a, BF

o Aa < kda.

EY WA= (ay), BATE W BT KK IESLE &, £77

k_ai‘é> Z |aij|,i:1,2,“',n,

J=Llj#1

Bl kI, — A REXATCELE KT TR M LR, il 8.28 718 kI, — A NIE
ERE, MTIAHE— n 4E52F AR o, 88 o/ (K, — A)a >0, B o’ Aa < ka’a. O

FR 25 1 5 R 2H B0 SR A B V8 SROIE B 5% T 1E % P 0 S8 e i il 2 — I L7, B
IR T i 7 7~ S 2R ) ol A

Bl 8.30 W A& n WX FRIERE, HFE n AR B, £ AB+B'A £1E
ERE, KIE: A NAERE.

EH RRIEEIEH. & A REFRME, WFEEEFLI| AR o F18 Aa = 0.
BIEEME AB+ B'A K% o, 5 o 715

0<ad(AB+ B'A)a = (Aa)'B + B'(Aa) = 0,
X TFE. O
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Bl 8.31 W A & n BriEEKXIERE, § 2 n B KRR, Kilk:
|[A+ S| >0.

i ¥ C NIERSMERE, #18 C’AC = I, WEHW |A + S| > 0 M TiE
Bl |C'(A+ S)C| = |C'AC + C'SC| = |I, + C'SC| > 0. T C'SC Ty 5k
T FRAERE, R LER Bp 3.78 RIS, 4R, IRATHR AT LA E BE A 3.78 T,
BRI £t 77 FRAH SR BB IE B AR, O

A RIEEEFRERME, N A AR T RMAERE L, BAFAEERSER C, f#
B A=CI,C. BN C RSEHERE, S LR ¢ ZER C, \iii A M4
F I,, T/ A tH2IFEF Hermite F5[E. K 7R AL 2 SHE RE ) @ 1 A2, a0 5B 2
T ERF AR B HFAE ) &, R4 7] DL B AR H A IE 5 S0 FRAE B B2 — PR I IE
5E Hermite %5 /%, M3 IE @ T i B Z H0k . R —A gy fryfoi 8.

5] 8.32 ¥ A, B,C & n Wy iE@LX AR, g(t) = [t?PA+tB+C| KT ¢t
2R, RiE: g(t) ATE KRB LN TFE.

EH AREL g(t) M— DR to, W |2A+t,B + C| = 0, AT H
& o, {18 (ZA+tB+C)a=0. ¥ Lid%EAk o, v1H

(@ Aa)t: + (@ Ba)ty + (@'Ca) = 0.

HEF A B,C H2IE%® Hermite ¥ [%, #l « = @ Aa > 0, b = @ Ba > 0,
c=aCa>0,H t¢ BZIXKHIE at?> + bt +c =0 MR, & to ZLAR, W ¢, <0,
BIKEH to >0 8E at2 +btg+c>c> 0, XFHEH T FE. & to BER, U o B
SN - < 0, HREE. O

e 8.3, Bl 8.4, 7] 8.10 Al 8.26 1, A LiHR i IEE MR MR, T
T LA R A 2 1 5 B R P o B FE R

Bl 8.33 ¥ A= (ay) R n W ERIHFERE, Py £ A B35 n — 1 MF
I%i‘t‘q *“LIE |A| S annPn_].

. Ay _ p
Y WA= ( il ) RIS = A BB AE oR 18
- Qnn
An— An— « ! A—
U il | = @ — @A @) A
o' apn O au,—0dA o
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HA A IERE, Fibh A, HiEE, AT A, tHIEE, T2 o’A o > 0. EHik
|A| = (ann - a'A,ﬂlaﬂAn—ll < annlAn—1| = Gpuln—1+ [
il 8.34 W A = (a;;) & n BriEE X FRERE, KiE: |A| < aj1as - ann, B
HENY A X AR AL,

iE il 8.33 W18 |A| < apnPo1, HES{NH a = 0 BRSL. ARHENRT
%, g

|A| S annPn—l S an—l,n—lannpn—2 S T S a11Q22 """ Qnn,

HESME A B3 AR G O

B18.35 W A D RN M= (;‘ B) R IF 58 SEXHRRARIE, SRAE: M| <

D
|A||D|, H%50% B = O oL

W M RIEEMAH, A, D #52IF e, NFEIERLERE C,, C,, 1§
8 C|AC, = I,, C;DC; = I,,_,. 4 C = diag{C,,C;}, Nl

C,MC:(C{ACI C{BCz)z( I, C{BCz>

C,B'C; C.,DC, CcBC, I,

A IEEME. M 8.34 A[f# |[C'MC| < 1, HES{{% C,BC, = O B AL,
B M| < [C|2 = |C1|"2|Cy|"2 = |A||D|, B&E(% B =0 WKL O

5 8.36 W ARnMEEE A=BC)RAK— IR, KT BR AN
il k FUHBMRERE, C 2 A K5 n— k SIHMKFER. Kk

|A* < |B'B||C'C|.

B A R, W |A| =0, iHEXESRIE B'B,C'C #2¥%1E
SERE, Mhf 8.17 A48 |B'B| > 0, |C'C| > 0, \ifi ERERRSL. i A £AY

SR, Ui 8.17 ATKI, A'A — (B'B B'C) RE R, Fd 835 AR, O
C'B CC

& 7Ef 8.35 WIIEHA, HHIE M K FXFRSRAIF R e

A B . A B . A o
B D O D-BA'B O D-BAB)’
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WA D— B'A'B ZIEEM. XHNH =K R G B A AT 5
H, #AI78 M| = |A|D - BA'B| < |A||D|, i4 |D — B'A~'B| < |D|. |
X —AEXAARHEIEH: H AR n M IEEEXNHEMRE, B & n firEEs
SRHERE, W A+ Bl > |Al. ALXHFERBREMNSER, EREHNLS BN 1%
& |A+ B| > |A| + |B|, %914 B = O W or. BIEMX—458, AR Bt
PR R 1 IE A AH AU bR AE RS B 18, (7] B ) X — BRI e AR R M SO AN f A 5% T IE =
02 1E 5 R 1 22 65 18 S IR B, Biltnfel 8.26 (3). il 8.29 Fiff 8.31 &%, AT
XL 9 BRI,

B f(zr, 20, mp) BETIRE, A RSN PRER, WESEL [ 5K
ERMECEER S HANY —f RIEEREEIEER, A R5EREE e B4 B
4 —A RIEEMECEIEER, Rt e R et iR (e FrecE fueEls) /i B8
AR DU AR IE R B IR Y (IR R B IR ERF) RBTFT. A, BA TR
I T P A5 AR gt D 7 TR A A7 RE P S B R SR .

5 8.37 & A & n e RERE, P, Py, P, & AR n MRFEETR, K
iE A e TR E LML

P<0, PB,>0, -, (-1)"P, > 0.
BB A fUEYMHANY —A B, HIEEMMIT R0k Es 0. O

5 8.38 ¥ A & n M ESEXRAERE, SRIE: A~ R FUERE; 4 n NEE
B, A* RAERE, 4 n NEHE, A* ZEIEER.

g9 BN A fUE, MAAEERERER C, 8 A=-CC, T A7 =
—-C7Y(C) = —C7H(CT) BRIUER; B 225 IfF A* = ()" ICH(C) =
(=nrter(Cr), M n ABEE, AT = —C*(C*) RSUEFE, B n NEHE,
A*=C(C*) £IEEE. O

Bl 8.39 WAL _KAE f(x1,22,+ ,2,) = &' Az, K A = (a;;) & n BriERE
SR AR RE, SKAE T 5158 — kB R e AL

apy Qi - Qip IT1
G21 G2z -+ Q2p X2
g(xlal'Zv e 1‘rn) =
py Qp2 -+ Qpp Tp
T To s Iy 0
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ik 1 ¥ g EEE 1T, BigEESIRITRE:

n n
E § ; /
g(.’El,IL‘z,- o 7$n) = — Aq'jli.’ltj =-—-z' A%z,

t=1 j=1

Hr Ay RITEK oy MIRBAE T, A 2 A HFERRER. BA A IEE, i 8.26
ATA AT BIESE, AT g AfUERL
ek 2 A A IEE, bl |A] > 0, #l B AR AT

g(z1, 20, -+ ,x,) = |[A|(0 —2'A7'z) = —|A|(z' A '),
Pl 8.26 A& A~ IFE, B /Al RIEER, \ifi ¢ HfAER. O
5] 8.33 ¢4k 2 HWTHARMER, H

ay Ay n—1 A1n ayy A1,n—1 0
a2 a2.n-1 @on as a2 n—1 0
|A| = :
(p_1,1 Gn—1n-1 On-1n Gp1,1 An-1n-1 O
Apy Qpn—1 0 Qn) Apn-1  Qnn
A
an Ayn—1 T
Q21 a2 n-1 T2
9(@1, T, 1) = | ! i = s
An—1,1 Un—-1n-1 Tn-1
Iy Ty 0
i
IAI = g(alma2m vos BTl F'@unPasis
EA A B n—1 AN £ 7R IEE M, B 8.39 ATAl g(ain, azn, -+ s @n-12) <

0: }Aﬁ 'AI S annPn—l- O

8.2.6 HIEZEA foxiF & [PE

A IERE B AN IE T B AE B0 POl # R 18 th A, SRR IR B IE
5E MEAL 55 IE 8 BYBIE E FRE N T4 (FFBRIU—3K), sl 155 i) AIE € M A 22
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B RMZALL. AL ENZ TR IRE 257, Pl 1E 8 RUA - 1E 2 Rt 2w 64X
BEAAP WIS —. B, OGFIEERE (FIEEBML) K 5EdEN 512840
BLA R n PSWARERE, W A R IEERE R AR AR R LT R

(1) A ,%Ialjl g g (%Eﬁ% § 8.1.3 E‘Ji@ 4)7

(2) FAESLHERE C, 13 A= C'C (30161 8.17 (2));
(3) A WA ETXEARTHTE (W) 8.41);
(4) A WFTAREESATHTE RS 9 FUEH).

5 8.40 n MrsLX AR A BEEEMMAAERMGEMEEMIELE ¢,
A +tI, #REIEERE.

EH SRR ENE. EREEFRM SR o, BATE
o' (A+tlL)a = Aa +td a.

HA AFEE #dAa>0. Xt >0 H oa >0, N\l &'(A + tI,)a > 0, [A
It A +tI, &IEER.
HiERsa . HEREMEEMAEZTLYIE o FIELE t, H

d(A+tl)a=ad Aa +ta'a > 0.
2t — 0+, EAWLFEBURRAE o Aa > 0, Bl A ¥ IEwpE. O

EETEI GRS VRERAT, - 1E 2 R A2 — 51 IEE R O AR, PRIt B ATT AT LA I 3 3
R 1 5 R A e U e B3G9 ) R 7

Bl 8.41 n MYSCHERAEN A REERHNAERIR A NFfETREAT
HTE.

JERR A EMEdE 8.3 A 8.17 (2) BIfE, FIEFR M. Hil 1.39 "
|A+tL|=t"+ct" '+ +cpoit + cn,

Hfp o, B AWAE i MEFRZM BBRETH ¢, > 006G =1,---,n), &t
EEMIEELH ¢, RIS E |A+tL,| >0 & Ay (k=1,---,n) & A B n DIH
FFPEFRE W Ay MEFRERE A WEFR MNIfT A, MIIEETFREKRTS
FF, R#E EmA R A, TR ELE ¢, WANTEH |Ap + L] > 0. EE
B |Ap +th|(k =1, ,n) & A+tL, 1 n DT EFR, Sl b e wT s,
XAERHIIESCH ¢, A+ ¢t1, #RZFERE, Fhfl 8.40 BIfF A A IEEM. O
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E BAIARERIY 7 AW HE SPERAHE B 2 B v, IX— [ MIEE AR, 5
an, R A = diag{1,0, -1} KBRFETREAER, 2 A HAR N IEE R

1 8.42 ¥ A, B #& n M IEE ISR, ¢ AR, Kik:
(1) A*, A+ B, cA #RFIEER;
(2) & D &SLHERE, W] D'AD /2 Y 1 & B

W (1) BA A FIEE MELELER C, 8 A =CC, TR A =
cH(C) = (C*) RF¥IEERE. MME—EZLIEE a, o/(A+ B)a=d Aa+
o'Ba >0, \ifi A+ B Z¥FIEERF. FEUE cA 2 EERE.

(2) XH (1) idS, Il D’AD = D'C'CD = (CD)'(CD) ¥ IEER%. O

Hfl 8.4 Ik, EEM A FIEXNMITEENIESLSE, AL ERKIITER
EFX AL . EIE 2 M R X AR, Al Fifel@n LA H, &
FIEEMEHENFESATEANT, WEZ FATRSNNGIE TESH T, AR
T A IE 8 M A 1 R AR PR R AS, Y IE e B S — AN E B AR

5] 8.43 & A = (a;;) A n Mr¥IEE L FHRERE, KiE: % a; =0, W A B
FAATHE i FIMMEEHETE.

EH AEHL j #£4, BE A B 0,5 7TAE i, SRR EF, B 8.41 AI1§

Qii Qg 2
= Q41055 — QijQ5; = —0y; >0,

Gy 1G5
MM A5 = Qj; = 0(] 7’—‘ i), %V&@lﬂz O

#] 8.39 #9iEk 3 W a = (a1,a9,-+- ,a,) NEFFE, Bif g RfiER %
mﬂﬁﬂgiﬁﬂﬂz % ogla) >0, M ao=0BIA]. fE n+1 LKA hy) = y'By,
Ht B = (Al :) M |B| = gla) > 0. X2 A EE, it B BI8E1 n MR

«

FEFAANIE. 16 8.11 Alkn, h ¥ IEER, Mt B ¥ IEEME. 8532 B 1
B (n+1,n+1) TENEF, HHH 843 AIH a=0. O

FIEEMEE AEEAOERL: & AN n EEEE, a N n 5250 EE, U
H o Aa =0 AJLUHEH Aa=0. XE—NEFRMLER, TUARRZRTHIEE
FER L N T SR L, 3RATHE T w1 B A B — A TR B R AT

Bl 8.44 W A N n BrEEXFREERE, RIUE: A AN IE & B e B 70 B %
HRIME—THE R o’ Ao =0 f) n 45 A E o, 8 Aa=0.
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ER SCIERENE. H A RFIEER, WAFAELER C, 8 A=C'C, Ml
0=adAa=a'C'Ca=(Ca)(Ca),
F& Ca=0,Hlt Aa = C'(Ca) = 0. FFEAE A &3 5E R IF .

HIER M. ARUEE, & A AR EEME, AR EAErE N A #MiE
Wi E p > 0, BMHEK ¢ >0 B C RIEFLEN, 18 B=CAC =
diag{I,,—I,,0} H A W EFRWHEER. £ b =1, by = 1, Hfth b £2HF,
W B = (by,bo,---,b,) RIEFFIME, HHWE /BB =0, H BB # 0, A
M a=CB = (a,az,--- ,a,) HE2FEFFAE, HFHEHHELE d/Aa =0, H Aa =
ACB = (C")'BB#0, X@if#Et T FfE. O
A B
B' D

iRk 1 RIS FRANRMEEIR, ZIEW r(AIB) =1(A), REIEHLMN
R4 (’;) z=05 Az =0 [FIfERIA]. RARATE M 75 F2 4L M ik 2 ) i 4Rtk 77 72

AR, THIEMHRZ WKL, & Az = 0, Hb o £ @&, NA

A B o)
xz,,0 =z Axzy =0,

i 8.44 W& (A B z“) =0, BIF (A) xo = 0 L, TS5 R FHEE.
B' D)\o B

k2 B M MEERETE A RkE R, FEAEE SRR O,
# C'AC = (I" O). AR 4 A B
O O

I. 0O B
c o\(A B\[c o C'AC C'B
696 26 9-5¢ D)o o=
o 1)\B D/\O I B'C D
B, B, D
H#l 8.43 A[%1 By, = O. X HUERE (AIB) £ C/, M4 TSy 547284,
AR A BT C, #24 T LV EF 2, EEBERENREYFEH TAK

2, A

5 8.45 W M = ( ) R IERE LR FRAERE, SKiE: r(A1B) = r(A).

I, O B
O 0 O
E ABEIGE R A B R 8.43 SERHIHES

r(A!B) =r(C'AC\C'B) =r ( ) =r=r(A). O
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il 8.46 W A, B,A— B #/& n Wr¥1EE L FRER, KiE: r(A!B) =r1(A).

iEk 1 MRELME T RANRRIER, W r(A!B) = r(A), REIFHLHE
R (g) 2= 05 Ac — 0 FAREIT. SOARI L MR A HORE R IS T4
WARANR, FTHIEWRZBHRL & Az = 0, B z, RE5IAE, K%
X A= (A- B)+ B WFHURR AT o), HTF x, 7T

0 = o) Axy = (A — B)ay + z, Bay.

AN A—- B,B #R¥IEEMH, # z,(A - B)xy > 0, 4Bz, > 0, H ER%ER 7]
% =/ (A — B)xg = ), Bz, = 0, FF il 8.44 A[#8 Bz, =0, Filt z = z, LR LMY
L (g) 2 = 0 W, LML,

Bk 2 BRI AR A F e

(A—B 0) (A—B B) (A B)
- =4 ,
(0} B (9} B B B
H A BB #R¥ERHE, & (A;B O) R e, T (A B) t

B B B
A EERE, Bl 8.45 B34, O
FIRB 8.45 I8, FRATERT LS BT 8.10 BT ¥ 1E & FE R % .

Bl 8.47 UEBA FHIRT n MrLXRERE A = (a;;) FHEEM:

(1) A 2¥1EE R,

(2) FEEMAR EAEREET 1 W E=A%E B, A=B'DB, X+ D £
e 1E 5 0f A LR

(3) FEEXMAL LxRLENERLHH L=A%KEM C, f A=C'C.

SR (1) = (2): MEREHARSEEN S EE AL LT RN 1 ML

=MEE T, ff T'AT = D ¥ EEXAERE. —HIiE¥, BA T L2 EX ALK

EFREAN | 0L AR, MR R % 0= 1 BR. BN n— 1 P

BELERTER, LA n Y ERMRENS R, & A= (A %) s A,
o Qnn

Zn—1MEE a2 n-1 458 BN AFEE, LA, Zn—1F¥E
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SERE, I EH B 8.45 W18 r(An_1ia) = r(A,_,), LM FRARRBE LT,
FEn— 1 %5aE 8, 1 A8 = a. ZEMTIFRISHH L35 #:

In-l (0] An—l «x In-l _ﬁ o An—l (0]
'ﬁ’ 1 a, Unn O 1 B o ann_ﬁlAn—lﬁ ,

H A FEEEHTR ap — B A ﬂ > 0. BHAPREK, FEENHE LGRS
NI n-1ME=AEET, ., T _ A, 1T 1 =D, & n—1HFEEEX

MR £
(5 %)
o 1 o 1

W T R—PENALETREN 18 n B E=M%ER, £

T ar = (P g
o Apn — ,B’An—lﬁ

R n B IEE X A R
(2) = (3): # (2), & D =diag{dy,d3, - ,dn}, 5i = Vdi, #

S = diag{s1, s2," ", Sn}-

®RC=8SB,|A=C'C. B C =8B REXnfk b xELNEMRLEN L=
AHERE.
(3) = (1): iXB} A=C'C, # A R¥IEERE. O

E A ARYIEER, BRI, 8 A = C'C RO ENAL LTRS
AAERE ) E= AR C AW/, X— A MIEZRERERAR. i,

e (g (1)) 1l C, — (g (1)) RC— (g 0) MR LML LR ATERE

B E=AEEH A=C,C, = C,C,. RIECKAES 9 EFMEMN QR HESH
B 8.10 A 8.47 HIFH —iERA.

8.2.7 BT =—REHITH

T EJLAMEF U B s A A Lt R R R B B A AR B AR R,
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Bl 8.48 EHY: —MBEKT 1 ML ZIRETT DU BAMN LR —RETAZ
PRI ER R ENKET 2, AFSESTE.

iJEE}] ﬁizll\:?kﬁ% f($17-7:2y"' 1$n)) {EEE
f(@1,Z2,- - ,Zn) = (@171 + A2T2 + <+ + AnTp ) (01T + b2Z2 + - - + bpTy).

2

Y1 = Q1T + ATy + -+ + AnTp, Yo = b1T] + boxo + -+ + bpx,.

MREAE (a1,a2,--- ,an) M (by, by, -+ ,by) KMEAER, MEATHI TERLE], BIFTRR
:& (b19b2a"' 1bn) = k(aquQ,”' aan), :1:7?5 f - kyf- ﬁﬂ f E‘Jﬁi% 1 B(]%fq:%

E, B_E].ﬂtlﬁj% (al’a'Za"' 1an) ﬁ] (b17b23"' abn) ﬁﬁ%* Z:ﬁj& “ aQ‘ ?é 0! i
ORISR A AR et

1 2

Y1 = a1 + ATy + - + ApTy,
Y2 = bizy +boxa + - - - + bpzp,
Yi = Iy (i:3!"' 7")1

(] [ =uye. 4 Y1=21+22, %2 = 21—22, % = 2 (i = 3,--- ,n), QRS f= zf—z%,
B f Rk 2 BRFSENTE.

Rz, BE f(x)=yi —v3, B = (n +v2) (51 —v2), [ TULDEAPWAN—
KEZHAZR. O

Bl 8.49 ¥rsk kA
f(mlax2:"' vxn):yf+"'+y12c_ylzc+l'—”'—yz+sv

By = anzy + aipzo + - + ainn (i = 1,2,--- k + s), KiE: f BIER ¥
Bop<k, AR g<s.

ik REZSEATHEEESR o =Cz 5 f RAMTEIRHER: .

2

fl@y,@ay @) =2+ 22—, — =22

TEA

BtV W = At g —ga - =g (83)



& p>k, EERETTRA

yi:()('i=172,"',k),
zi=0(F=p+1,:---,n).

ERNRMBANE (LA 21,22, -,z AKRFE) B HELANE (k+n—p) BFK
KHHREA, VEEER c=a Hz=a R 83) R, LAPNTETE, AL
RTETE, TRRBEEFETE. X2+ +2=0#l 2= =2,=0 BR
Ha=Cz=0,X5 a FFMEREFE. Bt p <k FEAIEq<s O

Bl 8.50 ¥ AR m EXNFERE, C A m x n EHEE, IEH: C’AC KIIEHR
HRENTET A BERMRY; C'AC MABRMEREEUNTEHT A HHABREREE

iE¥ HFIEABUBEEEGRAZE, BAYRE A = diag{ly,—I,, 0} 2
A FEPRHER, Hp ks AR A MIEABHEER. & o= (21,22, ,2,), f(z) =
z'C'ACz RMMET C'AC FIZKA, C = (aij)mxn, ¥ = (y1,¥2,* ,ym)' = Ch,
Bl v = anz1 +@iaTa + -+ QinZn (1 = 1,2,--- ,m), Ml f = (Cz)'A(Cz) =y Ay =
V4 4y — YR — o — Vi, BB 8.49 WA, f HIIEMRIEIER p < k, AL
B oq<s GWRHIE O

* i 8.51 W A, B A n WL WRER, HH p(A),q(A) 5AlERR A FIER
RPEFR 3. SKiE: p(A + B) < p(A) + p(B), ¢(A+ B) < q(A) + q(B).

Y FREINT 2 BUE R AR
(In In) (A O) (In> = A + B’
O B) \I,

H# 8.6 A% 850 AI1¥ p(A+ B) < p (A O)

- p(A) +p(B), (A + B) <

A O
q(o B)=q(A)+t1(B)-D

* (i 8.52 {LTFFI kB APRER:

J(®1,@0y°« yTn) = TiZg + TaZz + =+ + Ln_1Tn.

=(s — Tiya + Tita),

1
Yi = —(l‘;‘ S SRR o mi+2)a Yivr1 = 2

2
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W y? — Y2, = Tiip1 + Tip1Tige. FHILE n =2k B, £

1 1 )
Yi = é(xz + Tiv1 + Tiv2), Yiy1 = E(mz = Zip1 + Tiy2) ((=1,3,--- ,n—3),

1 1

_(xn—l +xn)7 Yn = 5(

2 Tn—1 —-Tn)’

Yn—1 =
=3
f=vi-y+—-vi+--+vi.—vi
Hn=2k+1H, 4%
1 1 ,
Yi = 5(% + Tit1 + Tiv2), Yir1 = 5(171 —Ziy1 + Tig2) ((=1,3,--- ,n—2),
Yn = Tn,
B3
f=vi-v+y—-vi+-—+¥i—vi,. O

5 8.53 LA EA T F KA fobrERY:

f(xl’z%""mn)_zx o Z Zilj.

1<i<j<n

it AR AR R

(131-1-22 ) (:1:2+;X;xi)2+...+—2nn_2(xn_1+%xn)2+n2-;1:c,21. Od

i=

* Bl 8.54 ALTFI ZIREINFRAER!:

f@hmgn,LJzzgwrwf,s=%®y+m+~~+mﬂ.
Mkl FEMER: yi=ai—s(i=1, ,n—1), yp = ,. BHRIEXR—
ANATHRETHRE s =y +yo + -+ + yn. FEILATF
f=yi+y+tyn i+ @ttt ya)
H—F A

(Zyl + Z yiyj).

1<i<j<n—-1
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H_EBIEN1S

fe2 4 S
Bik2 By=z,—5(=12,---,n), HEMERERELE y = Az, HF

n—1 1 1

n n n

1 n—1 1

A=| n n n

1 1 n—1
== s -

A B2 n—1 DMIBFEFRR AR A G, Finnlil, 1 A W8T TR
METE HE ARBET n—1. BN f=yy=o'AAx, EEFHEE AR A'A
FIFHE (206 3.72), Hk f A n—1. TR f WIERBEEESETF -1, f
BiEfa%Cy 0. O

Bl 855 B X = (zi)nxn B 1 MAEHEER, f(X) = tr(X2) RETFRE
56 24, (1 < 4,5 < m) MW, WK f BIE RS2
M OBHETE f=30242 Y oz fENFAEREMES S
1=1

1<i<j<n
Tii = Yii, 1 <3< m,
1 i . .
Tij = E(yij +Yji)s Tji = %(yi]’ —yji), 1<i<j<n,
4 tL g 1
U/ f=Yvi+ X W—vy3), Bk f KIESRERECN Fnn+ 1), futitEsE %
i=1 1<i<j<n

g 1
N in(n— 1). O

Bl 3.48 AIHI M, (R) = Vi @ Vo, Hi Vi & n B SO0 FRAR B B 1
T, Vo & n BrsE PR FEF L T2 E]. MEER X € Vi, Y € Vs, Al
A f(X) =tr(X?) =tr(X'X) >0, 52 X = 0 BRI f(Y) = tr(Y?) =
—tr(Y'Y) <0, HF5A Y = O BH,IL; tr(XY) = tr (XY)) = tr(Y'X') =
—tr(YX) = —tr(XY), B tr(XY) = tr(Y X) =0, Ht

FX+Y)=tr((X+Y)%) =tr(X?) +tr(XY) + tr(Y X) + tr(Y?)
=tr(X'X) —tr(Y'Y).

BH dimV, = (n—l— 1), dimV; = %n(n 1), B RS ] 8.55 1 LT R,
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§ 8.3 X skl

83.1 Wl & A
—. Rud
1
]
LA A= | oo 8 3| REMTHER ().
3
1 ~3 0

1
(A) 23 + 5.’1:11:2 + 2x173 — 33223

(B) 22125 — 322 + z173 — gzzms
(C) \/il‘] T2 + 3IE§ + 2z173 — 3273

(D) z122 — 322 + 2123 — 3x273

2. & f(z1,22,23) = T122 + 7123 — Tow3, WEMHELHFHRERS (D RBER) H (

1
(A)]o
0

o

(®)

o o

0
1
0

o O =

(B)

(D)

3. FEFF kA, IERMHEREET 2 & (

(0

—

N =N = O

~

).

(A) f(z1,22,23) = (21 + 22 + .’03)2 —2z3

(B) f(z1, T2, 3) = 2% + 23 + 523 — 62172 — 22123 + 27273
(C) f(z1,z2,73) = 22 + 2% + 2% — 2122
(D) f(x1,72,73) = 27 + 23 + 22 — 22122 + 22123 — 27273
-1 0 0
L%A=|0 5 0| UM ABEGEERE( ).
0 0 -2
=1 0 O 1 0 0
(A)jo 10 B)|o -2 o
0 0 1 0 0 1
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2 0 0 2 0 0
€ Jo -1 o MD)lo 1 0

0 0 -5 0 0 3
5. SEXFRAERE A MBKET r, EEBRMEREEOI m, WERRFSZERN ().
(A) r B)ym-—r (C)2m—r D)r—m

6. £ FFI kB, BTEERME ().

(A) f(@1,z2,23) = 2} + 23

(B) f(z1,z2,x3) = 27 + 23 + 22172 + T3

(C) f(z1,22,x3) = 4z} + 373 + 623 — 172 — 7123

(D) f(z1,72,73) = 7 + T3 + 23 + 2T1T2 + 22123 + 2T2T3

7. A& n SEXRIERE, W A AIEEMARERGRZ ().
(A) |A| >0 y

(B) f#4E n MYl i5ERE C, [ A=C'C

(C) MILHEESNNZHHE =, 8FH 2’ Az >0

(D) #E n #FME a #0, f ' Aa >0

8. KM f(zy,--- ,zn) MREGERR () HLRZIEER.
(A) SEXFRHEX L LR AIES (B) SexdFR BB 7 A B #R N IE R
(C) SEXFREFTA LR N IER (D) SEXTFRHAT 3B A IE %

9. & A, B AIEERE, M ().

(A) AB,A+ B —E#HRIEEM

(B) AB RIEEFE, A+ B TRIEEM

(C) A+ B RIEEM, AB A —ERIEER
(D) AB X ARIEEM, A+ B LREFERM

10. ZRA f(z1,22,23) = (k+Da? + (k— D22+ (k—2)z3, 2 () B, ZKH f BREE
SER. .

(A) k>0 (B) k> 1 Q) k=1 (D) k > 2

11. FHIRMEAREERIE n LR A AEERRE ().

(A) A~ [FzE (B) A It E BN E

(C) A HIEEBRHEEET n (D) A &FET B

12. A & n MIEERE, M FAISGRERIE ().

(A) |A| >0 (B) A dER

(C) A ITEEREHR (D) A BIEXNAL EHTEERIES
kE k1

13. %k R ( )BLHEHEA=|k k 0| NEEF.
1 0 k2
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(A)k>1 (B) k* > 1 (C) k<0 (D) k AAFAE
14. FHIHEMEEETAMEMENE ().

(111 (1 01
A1 11 B) |0
\1 11 10
(1 2 1 (2 -1 2
@ l2 7 1 (D) | -1 3 -3
3
\1 1 8 \2 -3 —4
15. R A & n s RROFRAERE, W A'A DR ().
(A) IEZFE (B) g HERE (C) HIEErME (D) F-fr w5
=. YT H

L. #HGHER A fl B R, 5 A~ M BT RESE? ()
2. n(n>1) BrsEmErE A MENHFEER A° ZBELER? ()

3. B4 n MSRTRERE A AFRTX AN B, £EMATLEDE m A%, ¢ MEEHE. 1 A
Mk, EMEIEN. ARERERGSERIA? ()

4. FEXMHERE A MBR v, FEER s, LB |s| M r BN ()
5. FAXFRAIEA iR T 5 B A BVEARAE R 3R SR L IE TR M e 3

2x179 — 6123 — 62074 + 22374
6. WPE A E, 4 F5F8 kA N IEE A
flz1, 22, 23,24) = T2 + Az + Az2 + 22170 — 22073 + 27173 +m§.

A O

7. % n MrEXMIREERE A, B ZIEER, [\: SRR (O B> rRERIEER? ()

8 (EEFHANFEMEEMSESRG? ()

9. & AR n WL, W: A'A R HIEER? ()

10. n MY MREEREIRE R, 36 () &

11 %A n B n TEZIRE f A —f &R, W F MIERMEREET ().
12. A ZiEERE, i A* REWREERE? ()

13. A BIEERE, i A% (k> 1) REHRIEEM? ()

14. FHEXMFRERE A RN ETAN 2° — 27, M A RBEEERE? ()
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15. FER2ExE T F1sE — R B RS /7 iR AR 1 Fa

2 2 2
f(Z1,.'E2,I3) =]+ T3 +T3 — T1T2 — T1T3 — T2XT3

1 il 1
= 5(1:1 —z2)% 4 5(:1:2 —z3)* + 5(501 — z3)°.

Ftfhil A f RIEER, RIS RES IEH, MAIER, 88 RER.
2. MR

1 HCM A B¥IEEMFH A Wil RiE: A BRIEER.
2. UEH): TR BRI SO PR R 4T 51 20— — B F 7

3. IEHH: SEXPFRIERE A RN r BEEEMMRERMGZ, FEKSET r 0 r x n 8% B,
ff A=B'B.

4. BHFE
01 0 0
1
A= 0 0 0
0 0 a 1
0o 0 1 2

B—MFEER 3, K o MEHRATEHERE C, #18 (AC) (AC) 2% ffEFE.
5. 8 AR mxnLHEEAr(A) =r, fEn T KA f(x) =2 (A" A)z, KiE: f WKET .
6. 1L T3 IR B AhRE B
flzy, 22, ,Tan) = T1T2n + T2Ton—1 + -+ + TnTnt1-
7. HE R KRB R A AR
n n—1

fo =+ Z TiTit1-

=1 =1
8. WAL IKRAE

k

flzr, e, - @n) = Z(au-’n +aiz2+ -+ am-’Bn)z,

=1

KiE f OB T TR A

aixz a2 - Qin

a1 Qg2 - Q2
A —

Akl  Ok2 ***  Okn
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9. &F n oL _IRAE
f(@1,22,+ ,Zn) = (&1 — 0122)° + (T2 — a223)° + -+ + (Tn-1 — Gn-1Zn)? + (Tn — Gnz1)?,

K a; B, [ a; EBEHLEZMHR, f OEREREE AN n?
10. {8 R IR B R IE ERY:

n n
w3t (3 et
g=1 =1

11. % A & m MEEEXHERE, B & m x n L. RiE: B'AB REEFEMFERM
2 r(B) =n.

12. % A,B,A — B ##& n Bt IEEEXFRERE, M A2 — B? B RNIEEM? HAL, HiFZ;
FARRRL, 26 R,

13, RiF: n BHERE A = (ai;) RIFERE, o 0, = @—Jr%; k AR TR

14. B A %9 n BYSCHRERE, ERHEEN n BETIFIAE o, BE o Aa > 0, W A HIEE
B, T A, B £ n MEERME, ¢ RIEXH, RiE:

(1) A RUERMHZERMR A+ A RERH

(2) A+ B, cA, A', A~', A" HRI 2k,

(3) # C & n WHERIIERE, I C'AC TRl

(4) £ B RATERL A— B REEZM, U B~ — A~ BRI Rk

15. WE=KAE f(z, 20, ,20) WHKETF n, BEESTF s. RiE: 7 n SLEBESE V
o HERNST %(n —|s|) WFE U, ¥ U S E—F o, f(a)=0.

832 M &%KAZFF

—. REH

. BIEHE (C).

. %&# (D).

. B E A HMIER (B).

. B[RO A M IR 1) LE SR PR 3, MUk (O).
#E# (C).

. FTARPEAERE BT 7B e, (C) R IEHMIEEE.
. (B) ®W A=C'I.C, Hk A IEE. #ik# (B).

. RRRERE (B).
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9. TEBRIFRE R 2 AR DX FRARE (7 Feidk nl AT #ein i2), ik $ (C).

10. &5 MIERIERE (D).

11. ARHEEECATHAERE EREEEET n (BATaDT n). FILES (B).

12. i&# (C). BWTELSET 1 M _MEREA R IEERE.

13. BT EF L5 k AEAE, &4 (D).

14. (A) F1 (B) FHEREMRNT 3, (D) F MK EXN ML EH RoE, FibefI#saz
IEERE, UARMASER TRER. Nzt (C).

15. £ik A B1F4 (58) 5k, A'A BREFIEEMH, RAY A e A RIEEM. NiZiE
# (C).

=, HEH

1. %&F. &% B=C'AC, C R, WiaRi¥/ B~ =Cc'A™(C')". B
EHMEFRmM (C) " =(C7), B =C AT (CTYY, RS AT A1 BT AL

1 0 0
2. A—®E. L MFEMOE L, —F4RER. 8% A= [0 1 o [, W A" =
00 -1
-1 0 0
0 -1 0| AM A" MESHHEEAHE, BHEAEH.
0 0 1

3. A MBKET B MENALEEETEONE B n—m. B 0EMAEFELKNA
Wt R A MRS, RSB n— m— ¢ B A [N H TR B
F2t+m—n.
4. % A MIEBMIEECN p, UBHEEE N g Mr=p+q, s=p—q. IAERX |p—q| <p+q
B0 |s| < r.
0 1 -3 0
5. W R ECERE A _13 g g “13 O R 2 SR TE B 4
0 -3 1 0
A 2, SIS 2. BIMTEARAETLN of + o2 — 12 — g2

A1 1 0
S e po . 1 A -1 0 .
6. INM_KBMABEMREN A = _— ol A R ETFRA A = A
0 0 0 1
A1
A = i‘ /1\ =X —-1,A3=1{1 X =1=A+1)2N=2),As=A43=A+1)>2 1-2). E
1 -1 A

ff f NIEER, %406 A >0, A2 —1>0, (A+1)2(A—=2) >0, #H ) > 2.
7. WIEE.
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8. &F. FAMA n W IEEFERMEREREESET n, AMEREETSTE, YOE5R.

9. M A RA[EMER, A’A= AT, A, Flt A'A RIEERR.

10. &4 %(n+ 1)(n+2) 2.

1. 2.

12. A* RIEERE (Z 141 8.26).

13. A¥ RIEEME. EE A R 4 k = 2m Z2E%0, A* = (A™)'[,A™, A* 1 I,
&F, Hik A* RIEER; 4k =2m+1 BREFHE, A* = (A™)AA™, A*F 11 A &1H, A* R
IF 2 F.

14. A DARIEERE, FA |Al = 0.

15. ASIER. DR At s PR A 28 4 B R AR AT I ).

2. MAR

1. B e R EpE.

2. W A RBHIMHAER. HEl 8.12 AT, FEGEEE EMAHER C, f C'AC
A (8.2) KRR, MBS |C*|A| = |C'AC| =1 = 0. Hit |A| BENHEENT 7, E8EER
AT )AL, W |A| LR BRI 7.

3. # A= B'B, MIGHEREMN n #XME z, f(z) = 2'Az = 2'B'Bz = (Bz)'(Bz) > 0.
FE A RFEERE. RZ, H A FIEE, A BRT A AN, BIFETEERE C, £ A=
C’'diag{1,---,1,0,--- ,0}C, H+H r 1. 4 M = (I,0) & r x n 5[f, fi4 B = MC,
W B %% T » 8 rxn 5. 88 A= B'B.

4 B 3BL-Al =08 a=2 # A'A = diag{ ((1) ‘;)(Z ‘;) } % it g

) 1 0y 1 f-1 1 _ o s , - B
EXC—dlag{ (0 1) "7 ( g 1) } (C HIEEAME—), {#18 (AC)'(AC) = C'(A’A)C =
diag{1,1,1,9}.

5. Wl 3.72 WA, f MIBSET r(A'A) =r(A) =1

6. Rk 1 XA TR REOERE S (2n B):

0 0 0—1-

12

0 0 50

A=|: Lo

O1 0 0
12

50 0 0

Bl 8.9 RUIX/AMNEREM IE AR EERR n, FIAE ZRBEMRBER A f =i+ + vl — 92—
coo—ydo . fBYE 2 EINTIEREMEAR: £ = yi +yont1—i, Tonpi-i = Yi — YPontl—ip t=1,---,m,
T R Y
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7. R L Z R RYBUERE R

1 Loy 0
121
515 0
A= 2
021 0
o o0 o .-+ 1

HR-ASAIERE, EXTEEL R 1, L TR ARTEN % H A WA E T RRAT
M. Bl 1.23 EAMIFETFREATE, Fiol A RIEREE, —UENERS, @ik 2 ARFE
AR RENH L (01 +22)° + 5 (@2 +23) + o+ 5 (@nos + ) + g2l + 5oh HE=REE
SREETMN. T ERETE MERE o1 =22 = - = 2, = 0, FIAE - RBREER.

8. ¥ f BRIEMER: f(z) = (Az) (Az) = o'(A'A)z, T f MABUEREN A'A. HRE
B 5 T, f OB A MRk

0. ME 1L BRE-UHELRLEREMN E-RBOESTE WH 0 = az,
To = Q2T3, -+, Tno1 = Gn-1Tn, Tn = AnT1, T (1 —a182-+-an)T1 = 0. #F araz---an # 1,
Mz =a0 ==z, =0, WK f AEER,; F qraz--a, =1, WH 21 = ¢ # 0 A[KIKME
W 2 = aidiss - anc, JBT f ARIERA. FHHYHY araz---a. £ 1 B, f GERMIENRS
F o MR 2 REHEEHE 8 M RMBERE A, i A = 1 - araz--an, RKEELE.

10. BRAETH LR-WAUA S (o —g;)° EHZ-RBEERE.

1<i<j<n

11. ¢ A MERMTH, B'AB EAREERN, A o (B'AB)z — (Bs) A(Bz) = 0 %
HiYY Bz =0. Fl, BAB EIEEREMHNHY Bx =0 REEM, mih&M B4 RFEEL
A, EESHENE o(B) =n.

12, —fki, A? — B? F—mRERE. Bl A= (2“’0” “‘001), B= (2 O), 55
0.001 1.001 0 1

WiF A, B, A — B SRR, 8 A% — B?| <0, \i A — B® RRIFEkE.

13. H# 8.27 (1) Afi 8.23 BEIF 4L,

4. (1) B d'Aa = (d’'Aa) = d’A'a A[fF o'(A + A)a = 2’ Ac, AWML, (2)
A+ B,cA A" M IEEMEEEEERIERTE. B 6 EMEM 2 a/4 |A| > 0, AT A A%,
HEF A +(ATY) =AY (A+A)AT B (1) TR AT TBIEE. EER AT =|A]-ATY
M AT HRTIEEM. (3) HEdE XRIEATE. (4) il 219 M B™' - A~ = (B+ B(A -
B)™'B)7', Fi1 (2) A (3) 78 B! — A REIEER.

5. Bx=Cy, f=yi+- 4yt —yos1— - —yd, B p RZRBMIEBRERE. A
K—EH, T p<n—p (B —f BEARTHE), M s=p—(n—-p)=2p-n<0, A
i} %(n— |s) =p RAEGEE. 4 Bi(i=1,---,p) BE i LAME p+ i BIRET 1, HALMEF
EF 00 n 45 RE, AHRIFEX p MEARLEHEEX. 2 ai=CBi(i=1,---,p), BN C AT,
W {on, - apt &BHEEXR. AU =L(ay, - ,ap), Wl dimU = %(n—ISI), BRMMEEM a e U,
f(e) =0.
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A & = E
§9.1 ZAmA

9.1.1 AIRMZJjElEHE X

1. REKZ(E)

WV RSEHIR EM AT R, EAEREMBN, £V PEER—XHE o, y,
X — A EH (a0, y), &S TR

(1) (y.z) = (z,9);
(2) (z +y,2) = (=, 2) + (y,2);
(3) (cz,y) = c(z,y), c WIE—L%;
(4) (z,2) >0, F5HHMNY = =0 BRI,
WKV EEXLT DA L8 (z,y) RAAE = My AR & V 2 n 4550,
WFR V & n 4ERK G4 [A].
2. B=EIg

WV REHE LML R, EEERMAN, £ Vv FEE—WEFR
B z,y, BHAN—PRYE (z,y), EEWTHHE:

(1) (y, ) = (. v);

(2) (x+y,2) = (z,2) + (¥, 2);

(3) (cz,y) = c(x,y), c HIE—RE

(4) (z,2) >0, F5HKHMNY =0 KR,
WFR V EEXLT PN B8 (x,y) FARE « M1y WA &V & n 475500,
WFR V & n 4EF 2516,

K ES 2% [ 1 7Y 25 [B) ek Ay R R 22 ).
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. RN KR
WV AT, z & V FEE, £ z [ (KE) N

Izl = (. )%
. BEE
Wz, y BRRBRZNE V FRRE, X o,y ZHEREEAN dz,y) = |z -y
. MEZ AR
W,y @BABRTNE V AR, € X z, y ZEBIFMA 6 BIRZN

(z,y) (M V Rysz EL A i),
Nl |l [lyll

@ Y| gy v 953 i),
IEANIET

. EX
W,y ARTEEV SFHEE, & (z,y) =0, WKz Ml y EX,idAz Ly
. EE

BV RABRTE, z, y £ V FHAE, c RESEH, W
(1) llezll = lel - llll;

@) [ )| < ll= - llyll;

@3) [l +yll < llzll + llyll-

9.1.2 E xR XA

1. EXE

BV & n ENRENE, 5 VA -AEFRHIESR, WFRXHAEN V HIERZE. X

HEBANERBENKEESET 1, M2 APrdEEACEE.
2. B

n AP ZEPHRIELHEFTARERALLETLR; 85— n» EFARZEE L

AARHEIER .
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3. Gram-Schmidt [FX 5%
WV 2 n BERARZNE, o, 20, 2 &V H m AU RE, 4

To,
( 2,y21)y1_
lly |l

(mljvyl) (3, yz)
Y3 = T3 — 5 Y1 — Yo,
lly1 ]2 lly2|?

Yo = Ta —

T @my))
Ym = Tm — Z = 21 Yis
lly;l

=1

W y1, 92, Ym £ —HIELAE.
4. IEAZ#p

BV o ERNRTE, U 720, WA U EZReEaEHR V —NF
A, #oA U WIEZZ b2, ek U+,

5. IEXEM

WV Ry ENRTE, U G=1,2--,m) 2T=R. e U AHEXLHV
B U, FEE, ARV R U MIEZEM, iCAV =U, LU, L.+ L U,.

6. EIE

WV 2 n gENFZEE, U 252306, I
1) V=ULU
(2) U WAEE —AbrtE IEZ BT LY 5k A V B — i EAT .

9.1.3 P&

1. F18

WV & n NN, o & V g, NFE V EE— R o,
FEEN c,yeV, #F

(p(x),y) = (z.¢"(y))
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Ll o FRALETE o FIFERE.
2. HHERIRTIEM

BV En fENRTHE, @ £V ENLEEZRHE, {e, e, ,e,} &V B4R
HEIEAR I, R o FERXHI TIRRIERN A 5 V RN, W o fEIXH
THRRTEREN A 35V RBERE, U o XA T ORREEN A, WA A 1
P HE.

3. FEFERYMERR
WV R ERNRTNE, o &V ERILRIER R, o RIEAHEH, W

(1) (p+ ) =" + 9%
(2) (cp)* = ep*;
(3) (ph)* =P~ p*
4) () =
9.14 EXTHRE5BTEEXIHR
1. X

WV 2&n EARTE, o 2V EREHEZE, 5 o REAMH, BIX{ER
B z,y €V, (px),oy) = (z,y), MYV 2REZEE, IR ¢ £ V ERHERE
e 2V REZMEE, R o & V LB

2. IEZIEMEFIERERE

n BrEEsEE A FRAIEACHRE, & A’A = AA' = I,,; n WEHFE U #ONPEHERE,
20U=UU =1,.

3.

RR A A) BRIk 2R e o R IERZ BB E R, EAEEE —HARE RS
T HIRR R A AR, B2 (] BRI AR e o R TR B TR E R MR, B
B HARHE IR SHE T [ R R A2 B AR RS
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9.1.5 IE #:M & F

1. BEHETF

® o & n ERNRTE V EREHRR, & =", UK o £ V ER B
BT BV ZRRRZEN, ¢ REHBEETFRRERMR o EEE AR EZE
THFRREMERNHRERN, 4V RATEN, o RBEFMEFRAEXHR ¢ EE
B bR IE R B T R R Hermite HFE.

E KV RRKRZEE, BEMEFXFRAXHRER; 4 V 2EZEN, B
Bl 5 N FRA Hermite 284
2. B8

We R&nfENRERV ERNEHERT WFE V - ARRMEER
# {er,eq, - ,en}, fH @ FEIXA R T KIRARIERE 2 L M A, Btz xs M e
FER EXT AL ERTTE B o KIFFILE, BDRAE e AR o MIRERE.

3. B
SR A FE AN Hermite %5 RE A4 AE (8 02 5250
4. FE

ER LR A BMIEZAUUT X AR, FEIERER P, £ PPAP
RN AR, Bz AN EX AL ERTRE A FREHE. £8 1 Hermite
FERE H AR HILT X R AERE, BN ZETSERE U, 8 U HU A3 F5ERE, Bigxd /e
MERIEXT AL ERTR 2 H fRFIEE.

5. EMEFSIENRER

B o RAMZNE V _EREEERR, & op* = p, WK ¢ ZIEAET.
n R A EES AA = AA, WHRNEEMER; n il A 5&
F AA= AA, WFR AT IEMAERE.

6. T

B R n fEHZEEV ERNERET, WEE V H—HIRELERE {e), e, -,
en}, 8 o TERAR T IR R AR, Bz AR EX AL ERTR
B @ FRHEE, SN EAR e R ¢ MRFERE.
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7. #E

A — S IEHUAE R 35 P AR T S0 R A
8. #Eif

£— n WY EFE RS B ARLT T FITRAR B0 A R :

diag{ci, ca, - ,cn},

H o, AEKET 1 MEH
9. BB

BV R n ERKETE, o 8 V ENERE T, WFEE V K HAbRHEIEZHE,
(i o FEIXARRAEIEATHE T (IR RHERE N T 81 4 Boxt F 4 [

diag{ A1, ; A, Cars1,°** sCn}s (9.1)

a; b;

Hebe; 2SH, A NI < ) ) — B S

— Yz a;
10. E1E
W AR n L IEERE, WAFAEIEACHERE P, £

P’AP :dlag{Ala aAr-,02r+i7"' scn}’

a; b

Hrp o, ZH, A AN ( ) B B SRR RS,

—b: a;
11. E#
B A fE n B IESCHERE, NIAFAEIERRERE P, {8

P AP = diag{A,, -+ ,A;,Cor41. " s Cn},

cosf; sinb;

—sinf; cosb;

qu C; = il ﬁ Cc; = —1, A,‘ j‘]ﬂéﬁﬂ ( ) B‘]:Bﬁi%ﬁl‘tf

12.
W AR n LRI FRAERE, MAFEERHER P, f#
P'AP = diag{A,,--- ,A,,0,---,0},
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0

—c;

REEL.

0) MO =B SRR R, AR, SRR [ B R 1A A B R4

9.1.6 W REACIR S RE

1. &S MER

BV & nERARTHE, o 2V EMEHETER, 1V ERRZEINEE ¢ Z2H
HEEE T, 4V RAZENBRE ¢ BEENET. & AL, -\ & @ BIFTE
AEIMEEE, Vi & A\ BFRHEFZR, UV &% V, RIEXEAN. XFEHEILE, AV
BV, MIERHR, W

@ = A By + AaBy + o+ + N B

2. MO REIE

WV 2 n 4 (KRIR) 2, ¢ £ V ER&ERSR, WFE V ERERR (IE
ZAH) w URV EREIEE AR T o, o = wyp, Hh o 8 p HE—HE,
Y RAELMERRN, w thHE—.

3. JEMERIR oy AR

H AR n B RE, WAFE n B IERER P FIEIEESEXFRERE S, £ A=
PS. # B & n MWEHREM WHEE n MBEEME U M IEE Hermite ¥ H,
ff B=UH. Fid5E A, B & 0]l 5 PR 2 mE— ).

9.1.7 & & 1H » %

1. B

B’ V,U 238 n,m FEKRZE (BZE), ¢ : V - U REMEBRS, NAFERE—
MBS o* U >V, [EERN veV,uel, 8F

bk o* FRALIEBRS ¢ HIFHERE.
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2. HRE

W V,U 5358 n,m $ERRIRZE (BZE]), @ : V = U RELMME, HEEIER
S o UEAEZERE veV, ue U,

p(v) =ou, ¢"(u)=ov,
MR o & o BEFE, v,u FHHEA ¢ KT o WHBRAESEFRAE.
3. ARESBER

B VU 3518 n,m gRRIRZ ] (BZEE), ¢ : V - U RLEMEBSH, WFE V
MU KIARHEIESSEE, @ EXPRALEE T RN

S O
0o 0)
ﬁq:‘ S = dia‘g{alvg2a"' aar}a 01 Z 02 Z 2 or > 0 % @ B/‘JE”E%E%E{E'

4. FEENTFRES R
W AN m xn LM (RHERE), MAEE m BrIEZHRE (FGHERKE) P, n PFIER

R (B Q, £
S O
A=P
(5 o)e
He S = diag{o1,09,- - ,0.}, 01> 0,> - >0, >0 A MIEZHTRME.

§ 9.2 HIEMM

9.2.1 MAIR=Jjal5 Gram *EE

WRSEAMTE (RELEZ ) V LT — N EXHRE GEHi ).
BoHBAMURERERN —JCEH (-, ), WX mEHMHAN V EHAR,
A WG K SE R 2 8] (BB LM A) V syt iR iE) (2 ().
ATV V BRURE N, MIENRERZMINE Vv _ERERLEH,
IV R4ESRNEE, IRV BRI AR R (R A R 4 H S R IR, T
FEREQAEBKR, EHRMTWRSEHZE, V IV _EREERR Gt —35
A4 5 LA K A 5% O I 45
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IR TR W A B R ARG .

B 9.1 EBA TR RIFE S 5E I —Jeid B/ B I FR A3 ]

1) WV =R" An #ELFAETE, G A n W IEELEXSHRERE, SEE
Ml aBeV, EX (a,B)=a'Gp;

(2) &V =R, Nn ELTHARZE, G A n WriEEENHRERE, MMEE
Ml a,BeV, EX (a,8) = aGP;

BV =C" ~In %85 mEZRE, H A n HriEE Hermite 5, M{EE
Mla,BeV, EX (a,B) =a’Hp;

(4) BV =C" An HHBITHEZE, H N n W iEE Hermite FHE, S{EE
ffa,BeV, X (o, 8) = aHB ;

(5) W V = Cla,b] AHAIXIE] [a,b] b KH1%E5EREE AR R SELE M2 0], MMEE
1 £(0).9() €V, X (f(). () = | FD)gt)ar;

6) |V = Rlz] ERBEZ A AR ELEZE, MMEEH f(z) =
ao+az+- - +anx”™, g(x) = bo+briz+ - - +bnx™, X (f(z),9(z)) = aobo+a1b, +
oo+ agbg, HH k= min{n, m};

(7) &V = M,(R) A n ML RE2a iy fp) ettt m), SHEEKN A, BeV,
E X (A, B) =tr(AB');

(8) & V = M,(C) A n M EFHEME2AEM R E LN, MMEEKN A, BeV,
X (A,B) =tr(AB).

iEP (1) HEAEEESR oG8 R—1¥, G REXNHER, HefH#ETAE
HHEE, N (a.8) = &/GB = (¢/GB)’ = B'G'a = BGa’ = (B,a), BIE
XERRME IR RE MR RS - RBMNLN; &fEH G WIEESE™ 4,
() = 'Ga >0, 55K HNY o =0 BRI, BIBIEEY, Rk LR = tiz8
R LA, RAHRERENREM G E XA, 4 G =1, i, ERAFK
AR _ERIFRAEN AL

(2) KT (1) KUEATE. 3 G = I, i, LA R, ERSRAENTRL

(3) B %3 H = H, & (o, ) =a’HP = (&@HB) = B Ha =P Ha =
(B, ), BIfFILHERI AR, HR PR RZEI MR W 1558 — R EMNEN; RfGh H K
EEHA, (o, @) =’Ha > 0, F5 K HMN Y a =0 BRSO, BIEIEENY, Fit b
RogriEHE R Ct EMAR, FONHIEE Hermite 5 H E XA, ¥ H =1,
B, ERAIRFRA Ct ERFR AR,

(4) B0UF (3) WAEHTE. 4 H = I, i, ERRBFRKA C, LR
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(5) XFRUESESRMRAL; AR ISRV AT 28 — AR B2, B4t ek B
JRATIE M, it EiR — eia 8~ Cla,b] LRI

(6) B HIWUEXIFRIE . 35— A8 B A2 M AT IE E 1 #R Al AT

(1) ZRE 2 % §2.2.6, HRDBHEHMFRME. LHMIEEEER LA TR
MR AR RAEMIEEE, BFikER M, (R) LRRAR, (8) MIUEM 2 KL, XM Fh
HH R R R 328 5 SCA P9 BB W REL R 22 1] L f¥) Frobenius WA, O

AR V PR o BT (KE) XA af = (o, ), FiLEABKIE
EME AT ARG IEEN, B (of >0, F9HHMNE =0 BHROL. §9.1.1 KIEHE 7
E T EHO i EE MM, #140 Cauchy-Schwarz AERM =MAAERXE. EH
WARIEE MR 55— N REH, BRATTAT T 1 B s F AR 5.

il 9.2 ¥ V AWZEE, KiE:

(1) & (e,8) = 0 FEEM o« € V &AL, W B = 0; & (o, 8) = 0 MERE
H BeV &AL, N a = 0;

(2) # {er,eq, - ,e,} & V [—HIH, 37 (a,e;) = 0 MAEE B 4 #ER L,
W a=0; % (e;,B) =0 XHEER ¢« #ASL, W 8= 0.

g (1) & (.B) =0 MEEN acV #HEL, 4 =46, 18 (8,8) =0,
RN IEEHRIE 8 = 0. [MERER —BF. §
(2) # (a,e;) = 0 XAEER @ &L, WXHME— B eV, R B =3 bie;, HHE
=l

“ASRAIIANTE (0,8) = (. 3. bie) = 3. bl e;) = 0, Tl (1) A%
IR ATE 55— . O o

S A LR P T L5 A R 2R, ST ST PR I S B b R
HEth 585 A 0 SEHO LR, RSP BRI ST P BB DX 2 —, W SR B
SOH ST T 5, FTUASE RS2 D0 G SR T 2 B B 5 L. EJRTRTR
2 B ATAUA RIS LR, B ARR H EARDIR IS — K AR, 75 MARAT— M
LT L2 R T R AL B

)& {61,82," q ,en} E:V\ﬁﬂ?l‘ﬂ V B‘J*gﬂg, AV\ 9ij = (eiuej)v D]‘IJ G = (gij)nxn
MANMZEE V XT3 (e, e, ,€,} W Gram FEFFHEREME. R a,BeV
FRETHALVRRESNN z,y, WE

x'Gy (M V YRR R[]

(a,8) = (9.2)
'Gy (ML V 98 = ).
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#—2, BT LX) MIEEHR M G £ IEE L FRERE (IE
& Hermite 55 [F), T2 V EM—AMHBREUITM T —4 n B EESEXRERE (n By
1ESE Hermite #f¥) G. RZ, — > n M IEEEXFRAERE (n B IEE Hermite ) G
2 (9.2) NATLLE LV ER—WRREH (RIETESH 9.1 (1) M (3) 2KML). |
I, FHRGE n 455 (R) detEsh v E—4AE W v EMAREHLES n ik
SEEXFRHERE (n BYIEE Hermite 5[%) £k 2Z BIFEE —N——XT M. ERERXA
BXTF, &tz E LR ARG RSN T Gram FERFEMBR, BISEM T 1EE EX
FREEFE (IEE Hermite FEFF) MBS, X R IRAITELE 8 FH 7 IE & M 1 E E R A

BAMBAT AR A — AR a8 FEBE n 458 (B) &tE=xsE VvV ER—F
WG, 2R (R) AREE], BBAARZER Gram FEFEZESH EFRIX
RE? FEHEFIESFERAN, BENZEEER (BMHE) FXER.

ﬁ'] 9.3 T& %4 7‘] n Z’Mﬁi‘{’ffﬁ], {61,62,"' ,en} *ﬂ {,fl,fz,"' ,fn} 5’3’5‘]7% \%4
FIP AL, B2 {e1, €0, -+ ,e,} B Gram FEFEA G, 2 {f1, f2, -+, fa} B Gram 5
MR H, NI {e1, ez, ,e,} BIEE {f1, o, -, fn} BILIEHEN C. KiE: HV
HERIKZE[E], W H = C'GC; # V ABEZIE, U] H = C'GC.

EW WV ONEZEN, G = (g5), H = (hy;), C = (i), W fo = 3" coves, TR
=1

n n
her = (Fr, F1) = E Clke’ug cjie;) E cixCji(ei, e;) = E CikGijCjl-

i,j=1 ij=1
EREGLR H 058 (k1) K, AR C'GC WE (k1) TE, NI RBIE. O

Bl 9.4 WV En4x () WRZRE, HZ 1 n B iEELXNHRER (IE
& Hermite %E[%F), KiF: WFE V ER—HE {fi, fo,-- , fu}, FEH Gram 5
HAE H.

EH AEHLV —4EE {e1, ez, - ,€,}, WIH Gram HEFEA G, X —
MY IEE SEXTFRAERE (IEZE Hermite /%), TR G 5 H AI—J (HHE), BIFFEE n By
ERHE C = (ciy), B H= C'GC (H=C'GT). 4 f; = Zcue, G=12-,n),
Wi C ERFTH {f1, fo,--, fu} BV B—HE, #EME {e1,ez,--- ,e,} F

B {f1, for -, Fu} WILHEIERERR N C, BB 93 FT&I, 2 {f1, f2.- -, fu} #0 Gram
HERIR C'GC =H. O

il 9.4 HIFEAT, FHE D n 4L () ARZE V, WA V BT 24N
FEFIFTA n BrEEEXNFRER (n BriEE Hermite FFF) HMRMESH — MM
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G, E¥ V —HEMOX A EN Gram R, XABUN LRSS R BB, HEE
BT BEL R HERE.

Gram 4B [ (9 8E 238 w] LAHET 3 A 3R 228 (6] o B9 AE — [ B4, 3RATTRE W H 4
B (B2 R R T R TR

Bl 9.5 W v, vy, ,vm ERIKEE V B om ANHE, R

(’Ul,‘Ul) (”1,'02) ('Ul,vm)
G =G(v,,v2, - , V) = tats) (e} o YY)
(’Um,'Ul) (vm:'v2) 1 ('Um, vm)

fﬁ??ﬂﬁﬂ% V1,V2,°** , Uy H"j Gram ;E'E ERIIE

(1) G £k IF 5 SERHFRIERE;

(2) MEH vy, vy, v, LKL BAY G ZIEEM, LH5HMNY G £7
TR

E (1) HARBEXTRET R G BEMHRERE. MMEEMELEIHE a =

(alaa21 R aam),a é V=a10; +G.2’l)2 dpaves o= AmUm, m\l«‘ﬁ

o'Ga = Z a;a;(v;,v;) = (Z aiv,—,ZaJ'vj) = (v,v) >0,
=1 J

2,5=1 =1
FHit G & 1EEFE.

(2) HEEFPEEEM G RIEEMYHMNY G ZIFRME, MM mE XM R EIE
B p—ANEP AT, AT BRI ZRIEEAN.

Bk 1 vy,0, 0, vy RELR, WAMEERIEFEIAE a = (a1,a2,- -,
), UV = a1V + AU + -+ + Ay, # 0, N1l &Ga = (v,v) > 0, # G &IE
EFE. & v,vg,- v, BYEMHEX WHEEEFTLI AR a = (a0, ,am),
# v=av +av3+ -+ anU, = 0, Ml &/Ga = (v,v) =0, I G A& IEEE.

ik 2 fRE v, ve, - v REMR WEFEAERNTRE ki ko, - K,
£ kivy + kovo + -+ + kv = 0. ¥ k; FLL G W5 @ 17/5RABFH

(k101 + kav2 + - - + kU, v;) =0, j=1,2,--- ,m. (9.3)

Hit G AR, k2, % G A, N G # m MTRELVEMK, BT AAF
EREATHIE Ky, ko, K, 8 (9.3) IUBGL. B

(k1v1 + kova + -+ - + kO, k101 + kovg + - + kypvy,) =0,
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 kivy + kovg + - + kv, = 0, ATT 01,09, -+ , v, AR, O
i MEH v, v, -, vy B Gram FFER LT E LR, X m DR BEIKREF
1T 2m BHAERE T H Gram FHRERT 5B EARF HIR:

o=

V(’Ul,'Uz,"‘ ,'Um) =i IG('Ul,'UQ,"‘ 1vm)| .

A WA IE e e FRAERE (1E€ Hermite %EPE) Z [A]fIC &, FATAT LLAHAHK
J7EESRAR DT LART e R, A mT DA LA 75 R A B AR K IR A, T T L S 2R £ .

ﬁ] 9.6 & V 7E~1!£ n ?EEKEE?EI‘BI {61,82,"' ,en} % Vv E(]—ZH.E, C1;C25"** ,Cn
& n ANEH, RIE: FEE—NHE a eV, FMEEN i, (o, &) = ¢

i W a=uzre +xe+ -+ Tnen, W (a,e) =c; (i =1,2,--- ,n) FMT
R TR

(e1,e1)r1 + (e1,e2)z2 + - - + (€1, €,)zn = c,

(e2,€1)x1 + (€2,€2)T2 + -+ + (€2, €5)Tn = Cp,

(ena 81)1'1 G (env 62)1‘2 C R o (ena en)zn = Cn.

HEED LR AN RZBIEERE (e, €2, ,en} B Gram 5P, MHATHIXIEE,
MITT LR 77 A e — 8, T RWERNH o FEHME—. O

BlOT BV RIHIEAGETAMBIRAL TN, &
Flie) g it Fogt™s gilin) =Byt B o B ™,
W TR U TR VAR
(Fr) =Y 2

r i+54+1

1

B BBWIE (f(2),9(z) = Jof(:v)g(a:)da:, Bl 9.1 (5) BBL®. K
Bz, @t R VAR, BT 9.5 HI3t Gram KFE A =
) RN, K T 8.27 (2) HJLATEY. O

Q+j—1
5] 9.8 W A 2 n Wr¥IEESEXFRER, RKik: EER n ELF|EE x, vy,
H
|z’ Ay|? < |2’ Az||y’ Ay|.
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iEdk 1 HB 8.40 AT, MHMERIESLE ¢, A + ¢, #RAIEER, XRET n 4
FlimEaEE R B —AWAH, #H Cauchy-Schwarz A5 30A] 15

|2'(A +tL)y|* < |@'(A +tL)z|ly' (A + tL,)yl.

FEER BRI RT ¢ MELERE, RNBRR, £ t — 0+, BIE4L.
ik 2 BT A ¥IEE, MFEELEME C, #8 A=C'C. ZE n £5|AED
8] R™ ERbRAENER, B Cauchy-Schwarz A~ AT 18

|z’ Ay|* = (Cz,Cy)* < | Cz|?||Cy|* = |z’ Az||y' Ay|.
k&3 KA A RFEEHE, ¥OHEERKLEt, &
(x' Az)t* + 2(x' Ay)t + (y' Ay) = (tz + y) Atz +y) > 0.

FRZEF t R EBERTETFEYAMNSEA D TETE, BHEIEEE
Mg, O

AT B R HR - G5 R HA LA X RPN RR A, HsE A BUE R AR AR 2
IR RAFER — R, WATRE T .

Bl 9.9 EH: 7E R™ (BUPRHENRR) PHE N ETLEER o, ff p(a) L a
MYl o € R BAL, HELE C (BArHEAR) PIRREERIFFLERBRASFLE.

B ARE A n M IERSERAMFREE A, X p(z) = Az, WFHEEK = € R,
Bl 2.3 /1 (z,p(x)) = ' Az = 0.

Xf Cr B, IATH SAUEESRAES], WAE C™ (HUbsE AAR) A7 R 2 R
FETLRMETH . Bk, BRITEW @ FFFEEESHANE. | A 2 ¢ BFIEE, o 2
Xt M AAFE AR, U 0 = (p(a), a) = (Mo, a) = Ao(a, @), BT (a,a) # 0, A fE
& Ao = 0. HIK, B Jordan #R#ERIEIRATAN, 77 C I— 4% {e1, e, -+ , €0}, fE
B o EXHETHRREREA diag{J,,(0),J,(0), -, J..(0)}. & @ AaIxfHifk,
MBFEFEAN 7, > 1L, AGRr > 1, TR p(e)) =0, p(ez) =e;. H (p(ez),e2) =0
73 (e1,e2) =0, FHH (p(e1 +e2),e1 +e2) =0 F[#F (e1,e1) =0, AIfi e; =0, X
5T E, TE ¢ AIXtfifh. &5, B ¢ ) Jordan tr#ER R THEFER A ¢ = 0,
XEBEFE. FifE Ct hil et FHHIEFEETBAGFE. O
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9.2.2 Gram-Schmidt IE X1t A 3% Fo IE 3 #h = J8]

WV An ERNRENE, W HG 9.4 A&, £— n B iEEEHRERE (E
& Hermite % [%) H #AEKAN V FHE —HED Gram 5 FE. Fhlh, )W H =
I, WHEEV 8—HE {fi, fo. -, fn}, BHEEK Gram H[F 2B A HEF I,
B {f1, fo,- - Fu} BV B—HFRAEIESZEE. BHH] 9.3 AT v] R th#4iE H— 4
WEIERCEE, LR ATR V BRKIKZE]. H5E, AR V B—4H% {e;, ey, ,e,}, &
H Gram #FEAN G, W G R IEE EXFRAFE. FLR, 3ATAT DL i 0 FR )55 28 2
¥ G WRBALAERE I, BIFLE n MAERSEH R C, 18 C'GC =1,,. &5, &

(flaf21"' s.fn) = (61,62.- ,en)C,

B ;= 3 cijes, b C = (cig), W fu, fa o+ fu 22 V H—43E, 3£ HEH Gram
MR C'GC = I, W EREERAEEH, % n > 2 M, MBIEE C HEH LM
dEvE, NTTAT LRI V B9TE55 % HLAR A E A

AT TLTRET L, M 1A S0 A7 T B AA T 2 (LB L]
FIEMAE Y. A, Gram-Schmidt FEHZE — ML ERAF R 24 IER
{77k, A EER LTS X, Gram Schmid 773 (ARSI § 0.1.2) HE
MR, AT k— 1 AN w1, Loy DAHRIER, BAREHEE kA
B ow BEIAE vy, ey KRBT E R ER R, BATEES vy, vy
MEXM AR ve BN, & {un s, un} RIKEAT V 0— 415, 05
it Gram-Schmidt VAR § 8| —HIERZ T {vy, v9, -+ , v, }, FHFEAIE MR IRAELL,
EITT/E] V (AR ERCRE {wi,wo, - ,wy}. K 3 GIHEZ FHIX RN

(U1,u2,"’ 1u11) == (v],UQ,"' ,'Un)B - (wl'w2s”‘ ewﬂ)C$

Het B ZREXNATEEN 1 I E=MAER, C ZEXNMTRENELHN L=/
%EIQF' i& A= G(ulau% o 7'um)v D= G(”l,”?v‘ o ,vn) ﬁ%[JIEEXTJ’mEFJ Gram %Em,
W A RIEEJINFRAERE, D ZIEEX AR, fF) 9.3 777 A T3 #:

A=BDB=CC,

X R 8.10 HKFIEE LR AR A MEF 4%, Fhfl 8.10 J& MR A1
ER AR ME—E. FEEE {uy,ug, - ,u,} B Gram FE[EH 3% A = B DB —
— X T Gram-Schmidt /7GR IERZE {v),vs,--- ,v,}, T Gram E %
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f] Cholesky 7 A = C'C W|——3%f . Fifid Gram-Schmidt [EAZ4FIRAEILTS
FIIFRHE EACEE {wr, wa, -+ ,wn}.

5 9.10 # V = Rlz], AXBNTEF n B‘J%%#{% JWJEEE’JEAEE”‘
], XHEE K f(z), g(z), HABEHN (f(z),9(z) = j_ f()g(z)dz (2 RH 9.1

‘ k F1k1(2k)!
(5)). B uo(z) =1, ux(x) = %[(w2 - 1)"‘] (k > 1), my = 2(7,9%)3

RIE: M {1,2,--- ,2"} H&, i Gram-Schmidt 1F 22 77 ¥ 15 B (A5 i 1E 5 5=
Dol {9# ’ k=0,1,--- } EANBEFRA Legendre 215K,
k

JE8 B Gram-Schmidt IEEW 7%, M 1, z, 2? AT1SbrHE ERRFEA AT 3 N2

B (o) = o, wale) = Vo wste) = |20 - 1), BATARE R
#& Legendre ZIAXMAT 3 N2 IR, ALiXFEHTHE SRR 2 —KRNEE,
BT LLUB I UE {uy(z)} B—HERZEL K Cholesky 77 fi# 5 Gram-Schmidt
TEASAAIRRAE A 2 18] FF—— 3 R RUE B 45 18

- 5 . d’
HOGHERE, SHERM j <k B — [uz - m]

(k > 0).

=0, o HR SR

r==1
(uk(z),27) = Jl_l ;—; [(av2 - l)k}zjdx =—j r_l d%:__ll [(z2 _ l)k} il

AW T ETT5, 4 5 < k B, (ue(z),27) = 0; (uk(z),2%) = (— )"k'[ (z? — 1)kdz.
EEE w(r) B— k REBABEBRECH 2k(2k - 1)+ (k+ 1), L%
H#t— St 8 m, SHESK k> 1, A

k+1
@) = 2y (ux(o), () =
k=01 }Evm SARHEIEACHE, WMEE {o |k =0,1,-- ,n}

ug{ ]k_o,l, n} WIHIERERE N P, 3 (0¥ k = 0,1, ,n} ) Gram

FERE A A 'ﬂ'J P R — AN ENMLAERLERTEN LM, Bl 9.3 /1§ I, =
P'AP, \ili A= (PY)(P!) & Cholesky 7rfi#. tH Cholesky 43 {1 ME— M LL &
&5 Gram-Schmidt, T 22 L FARAEL 2 [ 9 —— %4 K 7T 50, {“k( 0,1, ,n}
MARMNE (1,2, , 2"} HAKH Gram-Schmidt Ei%ﬁ/ﬁf&i']%*ﬂ‘?&ﬁi%. O

F|m B4 Gram-Schmidt IERES H THEER QR 7%, XA LUF K
#& Gram-Schmidt IEAH A ER 7B — AN NH.
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5 9.11 # A & n ML (H) B U A5 EN A=QR, Y Q £IE
Z(H) HE, R 2N EEAEEAENAL LM TELERTES TS, FEE AR
AR, DX AE I 20 ff M —

E B AR n SRR, A = (uy,ug, o u,) & A IFIGER B n 4B
F 1) B2 E) R, FEEREARMEAR, BAVEELRBAT Gram-Schmidt AR IERZ L
AR, 18 {uy, ug, - un} BRAWHEZRNAE {w, w,,- -, wa}, FH wy, K
EiP Rl ey AT §

BATHBUEA AR E L ERAE w, (k=1,2,--- ,n). R wy,--- ,wpq B
25 U, IKRE X wyi. 2

k—1
Vg = Up — Z(uk,'wj)'wj-
j=1
#Fvp=0, 4w, =0; % v, #0, M4 w, = “ || B HWAE {wy, w,, - ,w,}
Fe—H B IEAZ I A &, wy, B j%%iﬁ%i%m%ﬁﬁ% FF HL 2 -

=
Wp = (uk, wj)w; + ||vk||wk, k=1,2,--- ,n. (9.4)
j=1

E

Il

S vCIE S
A= (uy,ug, - ,uy,) = (wy,wsy, -+ ,w,)R, (9.5)

Ho R B2— N E=MEMEEENHLERTRERRKIKA o], vl loall, EXT
%FE JFEM (94) N, WHE we =0, U R k T nEERNE.

B w,,wi,, - ,w;, BEPHEEZTREL2E WE ey kA R B
— AR IEAR R (W, W, e}, P w; = wy, j = dv,iz, i R Q =
(W, Wa, - ,Wy), M Q ZIERZHMFE. FHHEEFH we =0, U RS kT LRENE,
St W AR wi PIREAE (9.5) oL, FEik

A= (up,ug,- - ,uy) = (W1, W, - ,w,) R=QR,

Mii82 T A ) QR 2 f#.

EA S A ERADR A= QR = Q,R,, W F=/% R R, KE5t
fMARERTE, H Q'Q: = RR;'. HAERLHMEZHIRZIELHME, F=/MA%
Mz B2 =AM, M Q'Q, = RR;' ZIER L =M, MIfiZX M HEPE.
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NEAEZXNAEFEMENATRRGER 1 R -1, 1 RR;' HEXNATERERT
%, % RR;' = I, \il R, = R, Q, = Q. ZAMEHMHIEN E2AKM. O

7] 8.10 A=fp] 847 #9ikik 2 HAFIEEM A REEMYHEMNY A BT
R, BT LA AT MR B 8.47 ML IRRE S HE B 8.10 MI45 R, Fiin RiE#H 8.47.

(1) = (3)- (2): BA A FIEE, MAFELEE P, 8 A=PP. # P=QC
& QR 7fE, K Q REXEM, C RENAXLELEKRTEHETEN =M,
N A=(QC)(QC)=C'(QQ)C =C'C. fifil 9.11 KIEHATHI, # C = (cij) B
8 (i,i) T i =0, W C WE i TELNRZE. £ D = diag{c},,ck, - , 2, },
M B = (by;) €FXA: & ci >0, MW b; = %(1 <j<n) & ci=0 Mb;=
8 (1< j <n), &, & Kronecker 775, RHRIE B RENATELET 110
F=#%MH A= BDB.

(2) = (1) 1 (3) = (1) &R ERMK. O

2 HLE, EERMK Cholesky MEMAERMER QR SN E X LF L
SR, EEAE SRR HIAERFER QR 4R HEW [E5E MR Cholesky 7H#. RZ,
SHE—AER AR A, A’A RIEEM, % A’A = R'R #& Cholesky 7 #, 4+ R
REMNATLELERTFENLEL=/AMK 4 Q=AR", 1l QQ = (AR Y)(AR™") =
(R)"Y(A'AR' = (R)Y(RRR' =1, B Q RIEXMEM, N\l A = QR
& QR 7. WK ET L&, ERBEMERN 7 EHEFN T Gram-Schmidt 1E5
W RN EAREERE, BT A EAIZ m RSN~ B 2R/,

5 P4 R 23 ) o (o b T 32 2508 3 BT LA BT AL Il R A it 8. il BRI A IE A0 2
) Gram %P5 R BAIERE I, BB APRRBERZANAE (9.2) XEHER T 5 &
25 (8 AR E R R, XARNIT R — SR 8 (I RREM. (B T%) R4t T
JifE. FHFIGIEHET T B 9.4, FI FFRAE E 38 F ] LA 46 L 1E B i £2.

Bl 9.12 &V & n HERKKEE, A R m B E L HREMH r(A) =7 <n,
KiE: BEFEV ERREAA {a,a,- -, an}, EFH Gram R L A.

ER KA 56 9.3 BUKTHRRTER: FREAH (a1, 00, ,an} 5 {81, 8,
k
v Br} R o = Z:lcijﬂi(l <j<m), B (ag,00, - ,an) = (B1,B2,---,Bx)C,
HbC= (cij)erru m?u:ﬁ
G(ahaz,"' ,am) = C'G(ﬁhﬂz,"' 1Bk)C-
FAN A RBKA r B m MEEER, 5 8 EMEM 3 alA, f#4£ r x m LM T,
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{58 A= T'T. WV f—HRRELIE (e, e0--- e}, &
(al’ Qo - ,am) — (61,62, A ’er)T’
W) e LT 5 R B 1S
Glou, 0z, ap) = T'Gler, €3, )T =T'T = A. O

T 3 ANl M 7 Gram-Schmidt 1EAZA X W EHR Gram FHER T
LR

51 9.13 {EBH: # A Gram-Schmidt A& LRI R EH wy, ug, -+ Uy
BRRIEAZFEH vy, vy, -, U, WIXFEH R ER Gram FERERATHIXEAZE, B

IG (w1, U2, um)| = |G(vr,v2, -+, vm)| = [lva]*flval® - [[om]*.
iE8 B Gram-Schmidt IERZ L IEFERA] 1§
(U1,u2, - 7um) — (01’02’ R 7'Um)B,
Heh B R—AMEXMAILEEN 1 B E=MEM, Fhsl 9.12 MiEHALRETE
G(uy,ug, - ,up) = B'G(vy,v3,--- ,v)B.

ERE G, vy, ,vm) BEXATTERSNA ||| |v2l?,- -, lomll® BIXTfHE
K, & B A PTL RBAT S SR, O

f5 9.14 UERH FAIAZE:
0 < |G(ur,uz,+ ,um)| < Jluag|*[lua]® - - [l
Ja—NES BT ERNRZ u;, FRIERHEFED v, =0.

B HE 9.5 ATH Guy, wg, - -, uy) R—ANFIE B SEXFRAERE, Mf 8.17
A |G(ur, g, )| > 0. S ZARER, O ELTR. H G(ur,us, -+,
U,) RAFEZERFIEERE, W 0 = |Guy, ua, -+ s um)| < || |?|luz]]?- - |lum |, FF
HBESHRIHAREZHRENS v, =0. & G(u,uy, - ,u,) BRIEERE, WHH 9.5
LA wy, ug, - uy MK, B Gram-Schmidt IERR {215

1=1

W;, Vi
'U.,;:’U,i—z( u J)'Uj,

[lv12

j=1
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B AR [ul? = ol + 5 Y S w2 > 0, RIS 9.13 T/

=

IG(ur, vz, )| = [02]?[[02]? - [Jom1* < [l2aal| ez ]| - 1%,

ZERLHANY ||lu)? = |wil?@E = 1,2,--- ,m), BEBENE v, = u,; (i =
1,2,---,m), NI 4 HAY w, WHIER. O

5 9.15 & A = (a;;) & n BrocsElE, uE# R4 Hadamard A%

A < Hza?j-
=1 31=1
JER W ug, gy, u, A A B DNIEE, U G = A'A ATLLE B ug, us,
< u, £ R FIARHERNRTH Gram FFE. H#] 9.14 A] &

AP = |AAl =G| < []Ilwl*=]]D ) O
j=1 F=1 %=1
(1) Bl 9.13 A 9.14 4S5 8 xF B N AL E] AL, AN e B A A4
M TR, WEH AR FEX o WEERE A, RIAHF 7750 DOk
BH |det A|2 S H Z |a,']'|2.

==l
(2) o b, FIFEE 8 5 AR 10 I 5 6 A0 o 1 5 6 A7 6 I T L W
£ A = (ay) R n BPEEEIHBIERE, 1 |A] < anaz--- ann, B SRLMAESR
R A RAHEEEERIEN oy = 0. EVIEHR, 4 A RAEFRIEEREN A £
IEE MR R g AL, Ja—FiiE 5] 6] 8.34 BPAT. [Kskfl 9.14 g 9.15 ta] i
R E B, BRI AT AR,

EAERENRZT R V BAE—F20 U SHIEZMZEE UL HIEZEM, B
PAFRAN 22 % ) F IE 32 4 22 (8] G & 052 A GATRIE B 5k T AR 28 18] R LR PE B 1 K 2
HEMBE. XTIERZAERIRKIE, %5 A A R4S 8 P48 R, BT e
SEINfaTE.

5 9.16 & Ul,Uz,U = on NN VTR, Kk
(D) UH* =

(2) (UL + Uz)l Ui nU3

(3) (U1 NU)* =Uf+ +US

(4 Vi=0,0t=V.
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iEH (1) RAV=ULe U, Al dim(UL)t =n —dimUt =dimU. 7
—JH, B8 U C (UHY FElk (UHt =U.

(2) BR (U + Ux)* CUL, (U + Up)* C UL, Btk (U +Un)r CULNUS. K
WAHKE ae UL NUF, BeU; +Us. it B =61+ Ba, ¥ By € Uy, B2 € Up, Ml

(a, B) = (a, B1 + B2) = (o, B1) + (e, B2) = 0.

Hit U NUS C (U, + U)* .
(3) H (1) & (2), A (Ui +U3")* = (UH)* n(Us)r =0 NV
(4) B2%. O

il 9.17 & S & n ARZTN V B FE, IEH:
(1) S+ ={aeV|(a,5) =0} £ V BT,
(2) (S1H)* F T S EMBT=AE.

EH (1) it/ EARK, HIUE (2). & S ARBIFZ6EN U, &6 9.16 (1) &1
ERFUEA UL =8+, BRULCSH H—FH, HveSt,ueU BuRrAS
PRI AE, u=az;+ - +arxs, ; € S. BH (x;,v) =0, # (u,v) =0,
B veUt TRMERSR. O

Bl 9.18 WLMZH U BFREHETEA Az = 0 BIETE, K U+ E&H
Ltk

MW AR mxn LHEME WU TUUERE n 4355 M &% HKF 2
|, BEe AMKEAr, WU B —HAE 9, 9. 2 B = (M, Nn_s),
S={m, - ,Mn_r}, BF 917 (2) WIEHARH UL = S+, Bk U+ EERILEF T2
AN B'z=0.0

9.2.3 ]

R AR Z RS T REENRS L —. fEAIEA XM B, BT iEH
HERIEES, EEXRAEERE ER—HREERE FTNREHETH o HFRR
HRER A, MEAEBE o FRHERA A (TERRC M A E). R
FIERERHE A LR . 4] 9.21. #1 9.22 Fifl 9.23 RIAEH #HAKF T, B 9.24 &
IEREF R EANR, CEREAEERGE. X/ aT LU R 7 200E
B, EEAY—iR.
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Bl 9.19 WV & n NHTNE, o 2 V ERLAMEER, KiIE: Ime*
(Ker )*.

PE H 9.16 WA, REUER Kerg = (Ime*)t BIA. —J4, FH o
Kerg, ME— B € V A (o, *(B)) = (p(a),8) = (0,8) =0, T2 Kergp
(Imp*)+. A—HMH, EN a € Ime*):, MXH{E— B eV H 0= (a,¢*(B))
(p(0).8), 4 B = pl(ex) ikt 9.2 B () = 0, Bl ax € Kerp, T2 (Img*)*
Ker o, BIERARIE. O

T R A 1 A P R A T PR AR O [ A VA AN A

NN m

Bl 9.20 &V RNHTNE, ¢ £V EWNEERR U R ¢ WAL TZME, K
iE: U+ 2 o KA.

EH Wacl,BeU, # (a9 (B)) = (pla), B) = 0 BIBLW. O

] 9.21 &V RAMEANRTNE, ¢, ¢ £ V ERLRHEZRER, ¢ REE, KiE:
(1) (p+1)" =" + 9% (2) (cp)™ =™

(3) ()" =P (4) (@) =w;

(5) & @ Al M| * aTi, bt (*)~ ! = ()"

iEE 1 W@ fEV I EREESHE FERREREAN A, B, I ¢*,¢* £
— R E A R RMEREAN A, B . 2 AR A B (g —— %ot 7, 38411 R B
UEAE R R LA B L Eid 5 2R BI AT, TipiX el 2 B AR .

iEik 2 FRATH AT A B F AR 00 SORAERE, R LA (3) ABIEATIER, H A
FIR&iEE BITRIE. XMEEN o, V, H

() (@), B)=(e(p(a)), B)=(¥(ax), ¢"(B))=(e, %" (¢"(B)))=(cx, (¥"¢")(8B)),
HIFERERIME—EEIR (pop)* = Y. O

Bl 9.22 ¥ o REMENREE V _EREMERS, KIE: & ¢ BEAKREE
j"] Al,AQ,‘ 0 .,/\-,—“ Dlu (p* é%ﬁﬁ{ay‘j X17X21' o axn-

ER BV M HAHEIEREE, id A B o MRFER, NER Vv 2EZEE
RREZEN, o MBEREEATEAN A BER

|/\In _Al = ()‘ - /\1)()\ - /\2)" ’ ()‘ - /\n)a
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AL, - A| = [AL, — A| = [ul, — Al = (w—2)(u = 22) - (= M)
=@-X)E-X) - @=A) =A=X)A =) (A= Xn),

AR, O

Bl 9.23 UEH: HAMERE V LWL o KRN ZIE f(z), W ¢ B
B o BN TRA f(z), flz) BREE f(x) B

Y HFERRE. W £V I AARMEIE SR PR A, U o X
HRETFHRTESR A EEF f(A) =0 HARY FA) = 0, BRI O

il 9.24 BV & n NN, o £ V EMIEMET, o & V HOIFEFHE,
RiE: a & ¢ BT HREE ) MR EREMAERMR a £ ¢ B THRIEHE ) 1
AL [ B

W SEIEHHMERER V FEE o, F ||e(a)] = |l (@)|. BAR e 2IERE
¥, %

[e(@)|’=(p(e), p(a))=(a, p*p(a))=(a, p*(a))=(¥"(a), p*(a))=|¢"(a)|*.

XEK A —p)* =M —p*, B M —@)M —*) = M —p" )M —¢), Bt \[—¢
WREMRHEF. T£&

(M = @)(@)l| = [[(AL — @) ()|
MEEM o BROL. AL (M — @)(a) =0 HHMNY A - ¢*)(a)=0. O
THERNKRE A KR E 1 B A6 7.

5l 9.25 ¥ V = M,(R) HH Frobenius W (ZWH 9.1 (7)), P,Qe V,V
FHIZREA o SN o(A) = PAQ.

(1) IR o FIFEBE o7

(2) & P,Q # AT, KRiE: ¢ RAMHME FHRERMGRAEIETE
e 8 P=cP,Q = %Q;

(3) # P,Q #R A FE, RiE: ¢ R IEXH FRIRERMGRAEIETLE
8 PP=cl, QQ= %In.
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8 (1) XMEER A, B €V, BT T3
(p(A), B) = tr(PAQB') = tr(AQB'P) = tr (A(P'BQ')) = (A, P'BQ)).

XV EREERE A ¢(B) = P'BQ’, W EXHA (p(A), B) = (A,%(B)).
A FE IME—PERI S o = 1.

(2) # o EHEEET, Bl o = ¢, WH (1) 04, PAQ = PAQ MEE
AcV ior. 1 P,Q MAERHTE P1P'A= AQ(Q) ! MEEH AcV &K
. A A=L G PP =Q(Q) Y, Ak EXENE PP 5EEM A B
B, TRAELH ¢, 18 PP =cI,. P FATEMHRET c#0, HtEIEE LR
. TR AR AROT.

(3) & @ RIEXZHET, Bl o*p = Iy, N (1) A&, PPAQQ = A M{ERE
M AeV Y. 1 Q MIERMAAE PPA=AQQ) ! MEEK A cV KL
4 A=1,711 PP=(QQ) !, Ak EXWF PP S5EEHN A ¥nzxc#, T2
ISR ¢, #178 PP =cl,. P WA[EHARAET ¢ #0, HKEIBRL R, et
BN, O

% 2 FMEA 15 e9ikk 2 AN EEOERER 2 E S HuK b, JFE V = M, (R) £
ffJ Frobenius WA, ] f(A) = Z a2 = |A|2 & p(A) = PAP' J§ V LRI

S

T MBHZMATEEN |e(A)| = |A|| MMEER AecV oL, TR ¢ REXH
T, NI eB] 9.25 (3) BIfEEEL. O

PE

S

5] 9.26 # V = M, (R) }HL Frobenius WA (ZWFl 9.1 (7)), AeV,V L
MR o BN (X)) = AX, KiE: ¢ RAFMEE FRRERXMFRE A XK
il o RIEXHFHIREFRMR A NIEZHFE.

IE B 9.25 T8 o (X) = A'X, TR o RAFMET, B o =" 4
HY AX = AX WEEK X € V ROL, BIMHAMNYS A = A ¢ RIEXR
BT, Mo =1I HHANY AAX = X MERM X e V &L, B HA
M AA=1T, O

Bl 9.27 ® V& n BrEXt AR AL E KA 2, FFEL Frobenius MR

(1) 3Kt V' B—HbRE ERZHE,;

(2) & T ——" n LR, V _ERLRIERER ¢ E LA ¢(A) = T'AT, Kik:
e R EEREE TR R ERMR T X FRHE Rl s PR .
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ET (1) 32 By A n WHERAERE, WA S KAE FAMMMR T V 19— gk

IEAZ % g

V2
(2) FCUEFE A, 5 T FXEFRAE Bk R X FRAE RS, M d B 9.25 AT 41, *(A) =
(T"YAT' = TAT' =T'AT = @(A) 3SHME— A€ V ROL, Wl ¢ = ¢* REEBEET.
HIUEVNEM. & o BEHMFME 7, WHE EEHTHE TAT = T'AT WEE
M AeV L. T = (tij), A A= Eij + Eji RN LEidZEA 018

E; (i=1,2,--- ,n); (Eij + Ej) 1<i<j<n).

tiktj + tutjx = trityy + Ltk (9.6)

Xt—4 i, 7,k #RAL. 2 k=1, WAT{
Liktjk = Crilk;

=4 i,5,k #RIL. H—H4 i =4, WarH 2 =, F—40) i,k WL, B
Bt =t B tip = —thi. BEEFEAD i £k, tie = thi # 0; XEFEA tuw = —tou 70,
TUM tixtur = tritin PTHEH tup = tru. XEEE tue # 0, WM turtuw = truton THE
Wty = tou, FE. 25 tur = 0, WTE (9.6) X2 j = u,l = v, PIATHEH t,, = to,
WKARTIE. TREHE ty =t XY i,k BOL, BHE ti = —te X—Y) i,k BROL,
B T B R AR I, B R RO R . O

£ BR4E A FR 2 8] L A2 S A E AR RESE T, SR T A 1 o R AT, ERR

e R ] LR TR EBE S T T BN AE. X St R T A PR 4E AR A )
5 TE PR 4E 4 B2 [ 22 (8] ) X531

f5l 9.28 ¥ U = R[z], ¥ 9.1 (6) FHINR. B f(z),9(z) € V, Hi&
KW ZHANZT, MK eflfskgd —mEX: fz) = a+az + - + a,z",
g(z) =bo + bz + -+ bya™.

(1) A © B XN o(f(x)) = ay + agz + -+ - + az" L, WK o BIFERE;

(2) T o & LN p(f(z)) = apg+a;(1+x)+az(1+z+22)+-- -+an(i z?),
SKil: o HFEBATEAE. -

W (1) FREAH, ¢t (9(z)) = box + bia® + - - + by 2™ + byt

(2) EEF (f(x),z") = a;, BWERB f(z) M 2 IAFE f(z) B 2 TIREL
I RUEE KRR, #& @ HIHEBESR T o 74, WATRHEHFE. SMEER n > m,
BMNE (o), z™) =1 +z+---+2"2™) =1, 8 (2", ¢*(@™)) = 1 HMEBLAE
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B m AR n > m #AROL, X o*(z™) ALEH ZDEINREANE, X
5 @ (a™) REZWMAMFE. Bt o BEEAEE O

9.2.4 {*IRFEM_ EXKHRFfolE RFEE

Wo:VoURSE (H) AREEZEPLERY, & ¢ RENR, MFR AR
FEM. HWADLET E 2 A LR, METTRAARR LIS, NiES
LR B A EF FER. R, M AR () (8 f A RERF A, AT
AAAMRIR ARG, T AR ] B th el e SE Rk, B, £ KRS
6] (B ZEME) V shBUE —HARMEIER E, &5 R E — MRS VEAXHRETH
AR ERRERME @ V o R (¢ : V - C") Efr LR —AMRREM. FitE
AITAT AR R R R A 1] (B 23 08)) Vo ] R e g A U s o P A D 47 1 £
[ R (C") L H 1 R B, 31X th R 0T SR AR FA B R SR FE. ERATAERB WA
AR FEEEH T

Bl 9.29 BAHIE T FI A AR 2 ] 2 18] () R AR [ 44

(1) M,(R) (B Frobenius W#%) 5 R™ (HEUARAEAH); M, (C) (HL Frobenius P4
) 5 Cc (bR B,

(2) V=R[z] (B [0,1] KEMARZAR) 5 U = R[z] (B 9.1 (6) FHIAR).

(1) B M, (R) hEFER {E;} AR EIESRE, W IE— A = (a;y)
H*%%E—tjig?mék*’iﬁ% (a119a12: et 3 QIpyttt 3Rl An2, t sann), B{J&ﬁ%
5 ¥ M, (R) - R™ Z&MFAM. XHEEH B = (b;) € Ma(R), RATH

(¥(A),%(B)) = Y ai;bi; = (4, B),
i,j=1
o - Mo (R) — R™ RARMER. [FIHEATHE R AR .
(2) WML XAEA {1,2,---,2"} 7£ [0,1] KEKHFATH Gram R
A A= (ai;), H¥F a;; = - C(1<4,5 <n+1). il 9.5 AIEL, A R IEERE, B
H: Cholesky 73fif A= C'C, EEP C = (¢;j) REMNATAKTEN E=MHEME. &K
MEtE—NEMRM o : V > U, JHMEEM f(z) =ap + a1z + -+ + azz™, EX

P(f(z)) = agenn + ar(crz + c22z) + - -+ + an(Crns1 + C2n01Z + <+ + Cog1,012"),
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B (1), %(z), - ,p(z™) = (Lz,---,2")C. HHIEWH A B8 r NIRFE TR
f] Cholesky 7+ #t4 HH C HIEE r NBF EFRERE (R RE A E=MRRE).
VLKA {12, - 2™}, WL EIR ke LRI (1), 9(2), - ,p(a™)
H5EE XK ), ¢(x), - ,p(a™) BIHTE 7 SRR, Bk ¢ #5E XA K
F oo MER, HEEHRIE ¥ &V - U LMY, il c WESEESIE
oV > U REHMEW. (FH f(z),9(z) € V, HRFELEKAHET, MaDEEA]
HERGZE—WENX: flz) = ap + a1z + --- + a,z™, g(x) = by + bz + --- + byz™.
8 a = (ag, a1, ,a,)", B=(bo, by, ,by), WeHATKIE A5

(¥(f(x)),¥(9(x))) = (Ca)(CB) = (C'C)B = o' AB = (f(z),9(x)),
Bk ¢ V — U RREFE .

E (2) PRREM AT BLAEIRAIIE ] 9.28 (2) RHIZMEE T o W U f1HF V
L, BH VvV ERERHETT ey, EAE [0,1] XER> AR T AFEREE T

P E HOH (R A RR R 2 1) (29 23 (a]) 2 [l fIZR S o V — U 2 RFRREM Y
HAIY o REFAPIERFFIGE, B o 8V B4 ((E—4H) Rt IEZCHE
N U P—HbrdE R RAICEHE —42EM Gram HFEEEHRE NG,
BRL bt A I R A [ A 1% 4 5 1 DU

5 9.30 W V.U #& n 4ERRIKEE, {e1.ez,--- e} B {fi, fo,- . fa} &
MRV MU P—HE (A —EREAEEZE). ¢ 2V 3 U EWZLHERE
Hple) = fi(i=1,2,--- ,n). KiE: o RZRMEMK LR RLIZPIHER Gram
A, B

G(e, ez, ,€) = G(f1, f2,- - . In)-

W @ BV IO U B HERIET o REMEFRW. & o REAN
R, W (e;,e;) = (plei), ple;)) = (fi, ), MTENH Gram FFFEAHE. k2, HE
fl1K9 Gram PFEME, I . B € V, WEAIEE {e1,e2.- - ,e,} THIALIREIES
WA z,y, W o(a),o(B) £ {fi, fo.- -, fo} THARRERIHA @y, T

(pla),e(B) =2'G(f1, fa.--+ . fn)y=2'G(er, €3, .€,)y = (a, B),
We:V-oUREHRAW. O

T RIAVEER] 9.30 KT BEMAMHE. BAICLFERREA Gram HEFFK
VR, 0T AR URERAT, FIREELA) Gram FEFEARGE TR EZ R AR
KA, HGE [ EZERZEERA.
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f9.31 &V £ nHERKKRTHE, {a, a0, - ,an} £ —HAE, G =G(ay, ay,
Q) BFE Gram FEFE.

(1) KiE: {ay,, 0y, -, o } BRRRKERAKKRERMFERZ G B i1,d0, -+ ,ir
17 SRR EFRIEZE, EXEER @ # 1,40, i, G BIFE dy,d0, -+ i, 1 TS
IR F FRETZ;

(2) R = {(c1,c2,"+* ,em) € R™|c1ay + coag + -+« + ey, = 0} FRARE
H{oy, 00, o} WEAMKRES, BHRIEE R R™ FL%EF20E. KiE: R &
LHEHEHE Gz = 0 W=,

(3) W {au, e, - yap} BELK, {71,72,+ ,¥Ym} & H Gram-Schmidt 7%
BEMREIELREA R EAFRAMEZ RIPEEXRBTHEERE P E X,
BI (91,792, -+ ,Ym) = (01, @2, -+ , )P, RiE: P 1 G HE—Hi5E.

B (1) {au,, iy, o o ) BRIRKERAL HANY {a;), 0y, 0y, } 1
Tk, HAMER i@ # i1y, i, {04, Quy,y oo oy 0q ) RAEFRSE, BB 9.5 (2)
BI AN 45 8 YL

(2) HARRIEEMSETH, B=(c1,c0,--- ,em) €R B HALY ( an, Zc,al
0, Bl B'GB =0, F e1f 8.44 A4, X4 A4 G = 0, EDﬁ (e1, cz, ‘e yCm)’
REMTEA Gz =0 R

(3) BB 9.12 HIIE AL FE AT 15

Im = G(715729“' 77m) - P/G(al)a2a"' 7am)P = PIGP1

Mii G = (P~')’P~' JA Cholesky %3fi#. B Cholesky 4 EHIME— a4, P i1 G
ME—HE. O

il 9.32 & {a,a, a3, 04} AKEZE V B FE, HE Gram BN G =
A'A, Hrh

1 4 5 3

1 1 =1 3
A=

1 7 11 9

1 0 -3 1

K {ay,00,03,04} BI—HBKERA, UEBHX-HRKEXHAEL Gram-
Schmidt 75775 2 KbR#E E2 & 4.

WA= (U, w2, ug, wg) NI, FIR BRI EEHE 5 BAIE {u,, up, us}
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B A MBI AT XA, BRI Cauchy-Binet ARXTE G (i z j) 50,

@ |G| = IA|2 =0, ﬁ%ﬁj 9.31 (1) Ef%ﬂ {01,02,04} %_'gﬂﬂij(%%éﬂ, ﬁ Gram
A

1 4 3
1111 T i3 4 12 16
G(al,ag,a4)= 4 1 7 0 17 9 = 12 66 78
3391 16 78 100
1 01
Zi+H1[18 G #) Cholesky 73N
4 12 16 2 0 0 2 6 8
G(oy,az,a4)= |12 66 78 | =6 /30 0 0 V30 30|,
16 78 100 8 V30 v6/\o 0 6

B 9.31 (3) AT AN, & Gram-Schmidt IERXWHEM {a, o, oy} BEIIER bR
HEFEA (1,72, 71} ZEBPLEHEXRN

LA JU
2 6 8\ |2 Va0 V8
(1,92, ¥4) = (@1, a2,24)P, P=|0 /30 30| =]|0 = 7| °
0 O V6 ; . 1
V6

* 5] 9.33 & V,U #2 n FKIKZ0E], {ar, a0, ,a} F {81, 82, ,Bm}
SRRV MU PRSI FEAREE oV 5 U, 1§

‘P(az) = ﬁiv 1= 1!2v"' sm
RS ) TR B SR R X P2 M) B ) Gram 55 FFEAHSE.

E MLEMRLTH 9.30 ML EHKIER, FiExRsHE. REEA {a, oy,
coyam} 1 {B1, B2, ,Bm} BAHEN Gram HEFE, Vi = L(ay, g, - ,an), Uy =
L(B1, B2y ,Bm). B {au,, @iy, 06} RARA {ay, qn,- e} KIRKTER
H, HH a1fBi, +c2fBi, + -+, =0, MR 9.31 (2) AIfF cray, + oy, + -+ +
ca;, =0, ATl e =co=-=¢ =0, B0 B;,,Bi,, - ,Bi, &HELK; XHEE
B4 # i1, 00,0 L ip, B @ = a0y, +a20;, +- - +a,aq,, WHEF 9.31 (2) AIE 3; =
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a1Bi, +a2Bi, + -+ +aBi,, NI {Bi,, Bin, -+, Bi, } BRFEA {B1,8:,-- ,Bm} W
WMRERA, TR {ai,, iy, o} T {Bi,,Biy, -+, Bi, } 73 HE Vi, Uy — 415k
SE MRS o Vi 5 Uy N i) =B, (k=1,2,---,r), W HH 9.30 K755
YERTAL 1 : Vi = Uy BRARREM. SHEREM @ # i, 02, i,

T

p1(ai) = ¢ (Zakaik) = Zak‘Pl(atk) - Zakﬂik = B,
k=1 k=1

k=1

Ml pi(as) = Bi(i = 1,2,---,m). FRE V=V, LV, U=U, LU+ #7
B VS B —HREIERR S v, Yy U BI—HARHEIESR S 6,01, , 00, EX
LS o : V- > Ul A opa(vy) =8;(G=r+1,---,n), W : Vi = U
RRFEN. FTHE LM o: VU, M~ v=a+veV, H¥ a eV,
vyeViH EBX p(v) =pi(a) + (), BHRIE @ : V — U ZRE&MRW. RITEH

(p(v),p(v))=(p1(a) + w2(7), p1(a) + Y2(7)) = (p1(a), @1 () + (w2(7), p2(7))
=(a,a) + (7,7) = (ax+v,a+7) = (v,v),

ooV — U REFEE, AT E K A4RRRFEY. O

i AW o, au,, ) AR (o, a0, ) BITRKTERA, W B
Bl 9.31 (1) TEHERF {B,,.B:,. -, 0.} WEAREA {8, B, ,Bm} FIMKIK
4. FH4h, Bl 9.30. B 9.31 A 9.33 X V& A A I AL T, BRATTAEAR G
B4 H e,

1 9.33 BA 48 B HJUAE X, I HefuE B R AE PR, AR R iE
T BELE KA IR A, R TR A BLAR R

5] 90.32 89k 2 U = R* EMBRAERE, A = (uy,us, us, uy) N5
B, FR& AA B {u,us,us,ug} B Gram HPE. HEE Gla, a, a3,a4) =
G(uy, ug, uz, wy), HHB 9.33 WAL, FE—TNV BN T2E W 2] U LK
REEM @, F18 p(a;) = w; (1 < i < 4). FIHAPIFEZERESRUE {u, us, us}
& {ug, ue,uz, uy} FIRRKIERH, NI {a, s, 0} & {a, @2, a3, 4} BIRRKTE
K4 #1%l 9.31 (3) AT&L, K {0, a2, a4} 5 Gram-Schmidt IEAS 4k 771243 3 1 b5
HEEARZ A EA {v1,72, 74} ZBEIPIEHERXREN TR Glar, az, as) = G(ug, us, ug)
# Cholesky 7rfi#, Mt T3K {w1, s, us} 5 Gram-Schmidt 1EAZ 475745 F
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HIARAE TEAE (R {wy, wo, wa) Z A% R, St it HATA

LN S,

2 V30 V6

1 1

(wlww'Z?le) = (ul$u27u4)P7 P= 0 ﬁ —%
1

0 0 o

V6

B (71, 72,74) = (ou, a2, 04)P. O

S () ARV ERRIR A FAFRN IR e (AR HR), 1XR WA 2 A 2
R EENTF AR, wrmR T RREEOHEENAEH TIELEHR (BX
), AR PERESE T, BAEA T HAEAEN: LA o RIERRMH (HAHR)
HHMNE ¢ = 7!, SHNE ¢ £ V R —ASE— A b IR T MR
PIESSHERE (PAEEE).

51 9.34 ¥ A, B &2 m xn SLHE, KiE: A’A = B'B WAEXHRGEE m
BriERHERE Q, 15 A = QB.

BB RO RARKL, FIESE®E BV =R EREENT, A =
(1,2, ,a,), B= (81,82, - ,Bn) A¥Ia3, N A’A = B'B 7]#8 G(a, a,
) = G(By, B, ,By), TR 9.33 WA, FEV EHERXER o,
7 e(B)=ai(i=1,2,-,n). & @ £V FIIrAERALF A BRI PR EEACHE T
MEREEN Q, M Q NIELZHMH QB =a; (i =1,2,--+ ,n), Ktk

QB = (Q:BI7Q,B27"" 7Q13n) - (a17a27"' ’an) =A. 0

BB —FIER TS, BAFRIE R, FHR, —RPIEZTRETTLLE
NN, X e R A e RS EE. B 9.35 M T BB EHR
B X, B 9.36 /4 7 BRI E L LA R MBEG TR FEALR. F 9.37 2% H
)46 1 B AR AR M 1) 7 v, Bl 9.38 — N E LML L, #XON Cartan-Dieudonné & E,
BIIEAR R (IECHME) R AFRGER (BEBER) R, e AR A
Yk, IR A BRI 2 ) R ) T

B 9.35 (1) Bt v & n EEKIRER V PR 1 BIAE, B LR

p(x) =z - 2(v,z)v.
EH: o RIEZZHH detp = —1;
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(2) & v & n 4ERKIRZER V FRIERZRHRE 1 £ o BRFEE, XRERT 1
FIRHE T E RS T n— 1, IEW: FFAE V PKER 1 AE v,

P(z) = 2 — 2(v, 2)v.

W (1) e = v, HBET KAV M—HRBEIELE e, e, ,e,,
M p(e;) = —e1, ple;) = e; (i > 1), FTLL o fEIXH IR IEZE T KRR BE
A diag{-1,1,---,1}. TR —PIEHERE, Fik ¢ RIEZR#RBTHIAER -1

(2) B ¥ BTHREE 1 MFETFZEEA VI, 1E Vi ZEN 4720, id e
RiZ—HTR PR BRALE R, K e, KAV M—HRHEIETE e, e, ,e,.
A Vi=L(e)t, Mea - e, Ehr bRV, BbrHEIERE, # (e;) =e;,j > 1. A
AV R ¢ BIAZ T2, i 9.20 9140, L(e,) & v* = ¢! BMIAZE T2, il
R p MAZTZN, e, £ ¢ NFHERE. BN BEZLZHR, ECHn-11
SHFAEE, WA M EE R S JOEAC R R A SERFEE R 1 80 -1, BRE o
FI A= MFIEEEE 1, W p(e;) = e, ¥ KB THRAEE 1| MEHEF 2R R V
MAR V. Bt ¢ KA DMREEN ZZ -1, BF ve)=—-e. 2 v=e, fE
S

p(x) =z —2(v,x)v.

AHERIE (ei) = p(e) FF i = 1,2, ,n BRI, B = . O

x Bl 9.35 PR AVRBRZR. HBERINFAREHREAN R (W
Bl 9.35 A& v) BAHH IR E EE, 7% AEIERZR R RFEAS).

51 9.36 W n M M =1, — 2vv', ¥ v & n ELFAEH vv=1, &
XFEH M ORSEEBAERE. KiE: BRIKZEFE—FRERE V FEE—HirHIE
RETFTHRNEGETRBBIENE. R, H—NRETHR o £ HirfE EZETH
R MERBBHERE, W o —ERBFIRE .

EH o REGTH, B 9.35 TTH, FE V M—HirEERE, FHERR
BN A = diag{-1,1,--- ,1} = I,, — 2ac/, F a = (1,0,--- ,0). BE o £V
BRI —HAREIERE FHRIRFERER M, I M 1 A EEXXHL, BIFEIERSE
B P, M =PAP', fiiL\

M = P(I, — 2acd')P' = I, — 2(Pa)(Pa)’.
M Po RN 1, XHIEH T B4,
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Rz, & ¢ £V WIlHEIERE e, €0, ,e, FHIRREMFA M =1, — 20v'.
® v = (ay,a2, - ,a,), & ¢ = a1e; +agey + -+ + aze,. XV FEEKFH
E’y:b181+b262+“'+bnen, iaﬂ:(bl,bz,"',bn)l, i

M(B)=p8-2vv'B=p08-2(v,Q).
XA
ey) =y —2(z,y)z.
HEER z MKEAN L, o 28BTHR O

Bl 9.37 & u,v RKKRZEPHMNKEHEHAERE, RiE: DFEEERE
# o, 1F o(u) =v.

Y 2
u—v
e= 3
I — ]|

EX o W
p(x) =z — 2(e,x)e,

o REGER, FE (u,u) = (v,v), BI1E

|[u—v|? = (u—v, u—v) = (u,u)+(v,v) = 2(u,v) = 2(u,u) - 2(u,v) = 2(u,u—"v).

u—v u—v (u,u — )

pu)=u—2(e,u)e=u — 2( ,u)

(u—v)=v. O

fu—o] u—o] " fu—o]?

* Bl 9.38 n 4ERKRZ (@ PAE— IERRBEH AT RF AL n MREEBRZ

M.

B X n AP n =1 MIEZE#H o ARIESZHR, S o(z) = —z. FE
ERFELH, MEFLEHRTEREFTNMRBER A, MEREL. MBRELE R
X n—1MoL WV & nHERKZNE, o & V EWIERTHR. F o R1EEFEH, N
AEREFMERERZ R, MERBRL. TR ¢ ARESTHR, BV {—Hizd
EXH €1, eq, -, €n, WAFTEEEA @, 13 p(e;) # e;. NER—BH, T p(e)) # e,
EA |le(er)| = |lel =1, #lBl 9.37 7T A, FEGZRER ¢, £ pper) =e1. Py
HRIERZH, (Yp) (e1) = (o) '(e1) = €1, TR Vi = L(e)" & ¢ KAET
Z[E (B 061 9.20). HARRIE, Yolv, = Y1, k<n—1L, BN ¢ B W L

° 447 -



MR, AT o FKBIETE V E W2 ¢i(er) = er, AHERIEREIMZ
MR HRAT R BHR A (T30 o), T
p=1 P Yy
OB R AR B R B 5 i (s bR e A ), MEwlkar. O
FIH BHAGAR Hd vT A2 R QR 7R 53— UE M.
B 9.11 &9k 2 AHEFEIIRT I RG87:. ¥ A 54 A &y
A= (aha% ek ’an).

Hn=1MKNELER BESELH n—1 MEMIERS, BUEHET n MHERE A 1 IE.
fF n 451 R

B = (a0, 0,
M ey || = || 8], Hea sl 9.37 AT %N, fF4E n B AL PR BB A E M, [ Ma, = 8.
TR

MA - (MalﬁMQQ-“‘ .Ma") = “alll * .
o A

Hrh Ay R on— 1 BrseiifE. diAgEGRAFAE n — 1 BT IESERE @ MRS
KFETENE=MEHE R, £ A = QR,. FEHWUEAAIERE RSB M &
&M =1, ) M~' =M, Hitk

AzMOm” *):M(lo)omn*)
0 QR 0 @)\ o R
ey ) 2[5 ;)

B A=QRHARER. 1 A RN, QR MR 1. O

BATEE TR E MR — e 7. S IERHEME A = (a;), HEXES K
H lAl =+1. AN A =A"1= |A|_1A*, At LA A5 = |A|_1Aij = :l:Aij, Horp Aij =
TLE a; FARBR T ZAGRIEAT LAHE, IZ i i f .

&

Bl 9.3 W AR n WHEZHEN, W A ME— kK TR A (?‘-_1 - i.k>
o J2 o Tk
ST |A-! FeUAHARKAR TR
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1 2 --- k

1 2 ... k

JiE B %Xﬁﬁ%ﬂ%ﬁﬁ/&(
A21 A22

) HATIE. & A = (A“ A“’),

1 2 k . . e
He Ay = A<1 9 k)’ |Ags| A | A MR T FEEF A =
(Af 1 A:"l)’ AA' = I, BV
A12 A22

AuAlll + A12A/12 AllA’21 + A12A122 _ Ik (0]
A21A’11 + A22A’12 AglAél + A22A’22 (0] y S
it

AllA,ll + A12Al12 = I, A21A/21 + A22A{22 =d0 k. AglA’“ -+ A22Al12 =),

A, O
220 e | C) = | AL | = Al
2 (A'm In_k> W|C| = |AL| = |Anl. T

AC _ AllAlll + A12A’12 Al2 — Ik A12
AglAln =+ A22Al12 Agg (0} A22

Fril |AC| = |A||C| = |Ag|, BN |A||Ay;| = |Ass|, AT |Ay| = |A|~Y Ag.
X —fRETE, BHERE A 5 i1, do, -+ ik TR (- 1)+ (i2—-2)+ - -+ (i —k) =
i 4 dp e+ ig— %k(k+ 1) KM RBESR 1,2,k AT; B8 1. das - Lk

R (i— D)+ Ge—2)++Ur—k) =i +jo+ -+ Jk— %k(k+l) KA
MM BMBES 1,2,k 5, BRMWERICH B. BAE—-RYEHE P, HEIE
HERE, SOEME B RIEZEME. Wp=i+ia+-+ik, g=J1 +J2+ -+ Ik,
m |B| = (—1)P*9|A|. FEREE

P i1ty v Gk B 1 2 - k ’
Ji o J2 - Jk 1 2 - k
Py i1 g - ’l...k :(_1)p+q§ 1 2 - k .
J1 Ja 0 Ik 1 2 - k
#Hﬂ%ﬁk%ﬂéﬁﬁ%Bc z ’“):|B(—11§ (1 2o ’“),Emttau@

Y S TR | R N
72 o Ik J1oJ2 o Ik
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IEAHE R AT A RAEE B SE T 1, XN T LU R AP AN HE
Bl 9.40 ERA: IEAHEFEAE—E TREFFEE MR KA B 1.

E WA KN n IERHERE, X RERE R A (i z Z) 3E 4T 1IF B,

‘ A A 1 2 ««s k 7
ﬁA:( 11 l2>’ECP AII:A(I ) § EEAIA:In EI{%A’UAII"}'

21 22 k
Al Ay = I {EEL Ay BI—NFFIEE ) € C DUEST M RHIEM &R o € CF, NP E
NEF @', HiF a A[1F

(ALa) (Ana) + (Ana) (Ana) = @a,

A Maa+ (A21a),(A21a) =a'a, \Til (1 - [MP)@'a = (A510) (Az1@) > 0.
Ha#0A[fBaa>0 T&1-|\N?>0 84 [A\<L

f—MAER, i iT xS 5, SR EASHERE A R FRERB AL B A
AE—HKVFHRE Py R IEHERE, BUEH)E MM B 52 EZ5E M, M %
WRIG R 4518 G, O

Bl 9.41 & P 2 n MMIERHER, D = diag{d,,dy,--- ,d,} 725X f 5 F%,
iem M BHRWE |d| FRIBNEMEBRE. KIE: & X reiﬁl"fﬁ PD HRFIE(E,
W m < A < M.

R WHFIEE XA X EFFIEREN a = (a1,az,--- ,a,) € C", BIf PDa =
\a, FRIHIHEEFAE & DP =&, BEXHANERMEFTH @ DP'PDa =
MW a, 1E @D = |\*&@a. HRETH

QZIa < Zd2|a,|2 A Zla * < MZZlazl2

HLEIfE m < [A| < M. O

9.2.5 AERTIHRFLBE—RE

W f(x) = 2’Az AL KR, A AR FRAERE, BT JF 5 At
# x = Py WH f(z) WAR SV HBIRIARAER. RTTAJLAHET LE, i
TIEFAEAE. E R R AE R LAT G 7 K i BRI, Fir £ i 2 V28 il o #0
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ERRFEE, BIERK KT B EFM T OREEARBGEH, X0 BT P AR dEIER
32 B AW R L ERRE P AR IEACHERE AT (IR A Lt — P &
X |P|=1). BN LA Em EE, AT EH R 5L = R AR S FRAE B 3 1EAS
AL (R IEA A [R]) 224k, Hh SCARRHR BE Y IE 2 AR DR i Y B8 o] G, FRAE ISR
M P, 18 P'AP = diag{\1, X2, -+, An}, HH A, Agy -0 A, 2 A BIERSFIEE.
B IEAR A FAEHR ¢ = Py i1 f(x) WARRHER My? + Aoy +- -+ Ayt B
i, FIEAZ & ARl —IRBCAFRHERI D R 2

(1) SH KB REER A, R A BRFIEE N LAUEXT N AIFHER £,

(2) % M\ &2 k(k> 1) EH54EE, WA Gram-Schmidt IEZ T ZHEB T EN k
AMNEHETXFHER B IER . B T8 T A RREE FRHE M &2 BAHIER,
X R HIRFAE R EA L IER L (FE EEAISIER).

(3) RERMCLABET n MM ELHREANE a; (i =1,2,---,n), 1F B =
X B, e—HIEAMIEAL (BU) k. 4 P = (81, 8a, - . Ba), M P RRRERM

lle]|’

ERHRE. R B BARET N KFHEFRE. XK P AP = diag{A1, X2, -, An}-

E WRTARBFEHERMSEY, BERINGREZNSH, BE ERmKPERX
ERZHAER. FHAEELZGFTES, FAEERFAZE, Brol % & F AREE K %
FE S HinERNA: FIEEZMETERRZE, BST MM ATRZA,
FHEEZ RETHEEMNTIINZE, F%.

5 9.42 BXFI f(z1,72,23) = 2?7 + az3 + T3 + 2bz 173 + 22173 + 27273, BT IE
T x = Py "JLMEA v2 + 492, 3K a,b ZEMIERER P.

M B IR

1 b 1
A=1b a 1
1 1 1

HO&AE A FFFEEN 0,1,4, FR 1+a+1=0+1+4,a=3. XTHRE%
F o, kB o=1.

B\ =0 B, REBEFERE (1,0,-1). 3 )\ =18, REKLERE (1,-1,1).
BN =40, REFLERE (1,2,1). BABRTARSAEE KRR &0 EAHER,
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TR TR ENTRAALRI AT, AXERT

LI T
V2 V3 VB
12

P= 0 -— —|.0O
T S X
v2 V3 V6

WER—A R RYEEE r ERER Ao, WELE r MET Ao LML
KEVRFAEFI &, FRELEERE NI, — A IR n— v FIRIZASPE B AT Bz — Ik
PHRRFIES. TR — MR

f5) 9.43 WL IRAE f(x1,z9,73) = 223 + 5x3 + 525 + 2az122 + 2bz 73 —
8zoz3 (a > 0), L IERZZHIE f WA v + y2 + cy?. K a,b, c MEFIEZZAE
HEE P

e B f BTN ESEXIRRAE A

2 a b
A=|la 5 -4
b -4 5

RYE IR, A BN EHERHEE 1, AHFREETEA (1 I;- Az =0 AH
NI RRIMR, BNAERE 1- 1, — A BT 1. X 1- I, — A 7Y% %

-1 —a -b —1 —a —b
1-I3-A=|—-a -4 4 | — —a —4 4
-b 4 —4 —a—-b 0 O

Fit —a—b=0,80 a=-b X

BHANa>0la=2b=-2 HOHEE A WFIEEA 1,1, TR1+1+c=
24+545,¢c=10. X A= 1, BFREMEHEH 1-I; — A)z = 0 HFIZERER

oy = (_21 17 O)Is Qp = (2a07 1)/7

K EMTER R AL R 2
2 1 ., . .2 4 5
ﬁl—(__ss_svo)v :62_“( \/— \/— \/—)
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SHRFEE A = 10, EFIREHETRA (10- I; — A)z = 0 /B E|— MM KA

Q3 = (_11 —272)’7

A5 S (T L 4D F
1 22,
ha=(~3-33)
TR EAS AR
.2 2 1
V5 3v5 3
p_| L 4 2| g
| V5 3vE o 3|
0o -2 2
3v5 3

A n AR EEEE 0 AWAERFRFERE, FRICERMIE 1505
AE [e] 8, 1) FH AN 5T AT AR LR AR AIE 1] R HA SR, AT SR H IEAC AR B AR . T 1T A9
7T LA I — A

5l 9.44 B A B— UM L AR, A BMFFIEEN 0,0,0,4. J& THF1IE
E 0 R ERERN (—-1,1,0,0), (—1,0,1,0), (—1,0,0,1). RH4EE A,

W TISIEE 4 PR ERRA (21,20, 23, 74), WEMETHRAEE 0 M5
e BAFIERE, #
-z + 22 =0,
-z +x3 =0,
—x1+ x4 =0.

RN T FEAB R — AN MM (1,1,1,1)". A Gram-Schmidt IERA A EWKET 0
B 3 MEFE R EIE L RS 3

L Loy gL 124 8 3 3 V3,
ﬁl—(—ﬁv \/57050)» ﬁ2‘—( \/6’ \/6’\/6’0)’ ( \/6’ \/6’ \/(—i’ 2 )
XK R THAHEE 4 R ERE (1,1,1,1) BAHLEE]
1111,
G223
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TRIERZZHIE

/_L_L_il
V2 V6 V6 2
L1 31
P_\/§\/6\/32
- 2 3 1|’
0__.__
V6 V6 2
v3 1
\0 ] <= &
111 1
1111

A = P diag{0,0,0,4} P’ = . O
1111
111 1

B 9.45 W A= (a;) A=K, A A PR id

T @y &3 &
—Ty Qi1 G2 iy
f($1y$2,$3, 1‘4) =

—T3 Q21 Qg2 23

—T4 Gz QAaz2 Q33

%Al =-12,trA=1, B (1,0,-2) ALKHEHEH (A" — 41;)z = 0 IR, A&
EKE&& T = Py, E@ f($1,$2,11,'3,$4) 'f‘ty‘j*f‘f{f&ﬂ

m FH AA* = AL @B BRI ET R, o = (1,0,-2) HERKHEGE
H (A+31)x =0 IR, Fk A\, = —3 & A MIFIEHE, o BN EAFERE. 7 A
B F NN FIEE A Ao, Xa, WA

|A| = AMAA3 = —12, trA =X+ X+ A3 = 1,

B A+ A3 = Aods = 4, NTTTATARH Ny = A3 = 2. WAFIEAE 2 X LA RFAE ) &
N (z1,T2,73), BT BT ARFFAEE AL R B LIESR, MH 2, — 225 =0, Al
AR o = (0,1,0), az = (2,0,1) AFFEE 2 FIBEDEMLCHRERE. EE
3| oy, 0,3 BEWFHIER T, BHELA G R ERER

1,2
V5 V5
Q=| @ 1 @ ]s
2 1
i
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13 Q' AQ = diag{-3,2,2}. XK ARARH

f(z1, 22, 23,24) = |A| (23 + (22, T3, T4) A7 (T2, T3, 24)').

HEREH QATIQ = ding { - % % %} #4 P = diag{1,Q}, Nl P R4, A

gL gy 1 1 1
EXAEH © = Py TTH [(21,25,5,28) WHIRER —12(47 — 393+ 538 + 503 =
—12y? + 4y3 — 6y2 — 6y3. O

9.2.6 ZEXFIRIEPEEHIE R ABUAFRER

SEXTRRAERE A IESCAR DMRHE RS R L — L& AR SE S8 I TR, %5 A M1 B
IERZAAM, BIfFEIER MR P, £ B= PPAP, T P'= P!, B $if1 A &#RX
A AL R IESSARARRAERY, BRATTAT AR 2 b — & RIARE R IR AR 45 R

Bl 9.46 W A Z n PrSEXARERE, JAFEEA M < Ay < - <A, WXHER
1 n H3AE o, WA

Mad'a<dAa <\ a.
BB fRTEIERHRE P, {#
P'AP = diag{\1, Ao, -+, An ).
ER EENEIEE a = (a1,a2, - ,a,), B

o/ PAPa = \a} + 202 + -+ 4 Ana? < Apa? + M@ + - + Apa?
<\ od'a= )\, (Pa)(Pa).

KA P RS, Pa ATHAET n 4E50 &, B0 MRL. FEAIE 54—
gig. O

B 9.46 AT LA b HE) T ] Hermite HPFHIE T, HAURKIEH R EH o
Bl @', P AR RERI AT, XA HE)T AR LR, AT A B — R i) SE R R
LB FRHEEM SRR &, M FH LN FRIEMEE B2 Hermite FERERACE, &
R AR N v, X R TGE AL HE IE i SRR R B F i

T 3 M7 R LA R 458 RAG T K R (L
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Bl 9.47 & A, B & n PrsximRAERE, HARHEME S BN
AL S A <-- <A
1 S pe <o <
KiE:. A+ B FIFFEERTELE (M + o, Ao + pa) .

PEB A 946, XMEEM M E o dAa < \,da, a/Ba < u,aa.
N A+ B SRR R, MOLRHIE(E & 9S8 B n R RHEE, AN IR
MEN B, N B (A+ B)B=n803. T

B(A+B)B=p'AB+B'BB < \B'B+ pnf'B = M+ pn)B'B-
RA BB>0,H1En< A\, + pn. FEAER >\ +p,. O
B 9.48 # A =a+0bi & n AR A KIRAEE, A+ A" FFEEAN
1 < pp < < g
KRIE: py < 2a < pin.

i B o AWBTHIEEN=qa+b HFIEAE, If Aa = da, ¥t
AER @ 77 @ Aa =\ a, HH EAFKETE @ A'a = \a'a, BERK LR
PIIRE — &2 ] 13

@A+ A)a= N+ N a=_2@a.
EEE a'a >0, #HHE 9.46 ) Hermite FEFEIRARARE5 L. O
5 9.49 B A R n B, A'A PRHIEE
< prp < - < .
RiE: & A& A BIRHE, W
Vin < Al < Vi

i W o A RETREE A FFHER S, BIf Aa = \a, BIILHEE
B @A = \a, Bl LRHANERFA - EATE dAAa = |\ Ta, BGH
%1 9.46 ) Hermite 4B RERA RIS 458, O

s AH A>0F8K A BRIEEM, A>0R R A ZFIEEM. 3 ANB
#RIEEMRER, H A>B X/~ A- B £IEEM, A> B &~ A—- B Z2¥IEER.
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5 9.50 Kif: & A & n BrIEER, W A+ A >21,.
B & P RIERMM,
P'AP = diag{\1, o, -+ , A},
He A >0 2 A KRR, 0
P'A7'P =diag{\7, A0, - AL
HAN+A>2 W PAP + PA'P - 21, 2 FER, hkinsg
A+A7'>21,. 0
5 9.51 & A & n BriEEEXNRERE, KiE: SEER n L5 8 o, 8, F
o/ Aa+ B A8 > 24/,
FEMILINRERMR Aa = 8.
g ] P RIERER, £
A = P'diag{\, Ay, , A} P,
Heb X >0 2 A KSSEE, W)
A= P diag{ A\, At 0 P
® A =diag{\, A, - , A}, Pa = (ay,a2,--- ,a,)", PB = (by,by,---,b,), N

od/Aa+ B A7'B = (Pa)A(Pa) + (PB) A~ (PB)
= (Ma] +A7'0]) + (Aaag + A7 '03) + -+ + (Anaj, + A, '0E)
> 2a1by + 2a9bs + - - - + 2a,b, = 2(Pa) (PB) = 2a/3,
SR AN N = b (1 <i<n), Bl A(Pa) = (PB), Ll (P'AP)x = 8,
MMTHBEY Aa =B K. O
Bl 9.52 % B & n WrfIE@ S BREERE, w1, o, -+, o & B 61 n ANRFHEMA,
IEBA: XHEBRLEMEBS k> 1, FE—DRM pF (1 <i<n) AROLREZT

B = f(B").

© 457 -



ﬁEBﬂ & Q %Ei%ﬁm, 1E Q,BQ = diag{”‘lyﬂ’% e 1.“‘71}1 /\'L' = Hf (1 S i S n)v
HAGE N PARRBEAN M\, Ag, -, A {F Lagrange fi{EZ 0 (B 0H 4 %

f5i] 4.8):

s

B (2= M) (@ = A )(@ = Aga) -+ (@ = M)
1) = 2 i S e A e A e A

=1

28 F(Ai) = piy 3
diag{“‘h“%' i a/l'n} = diag{f()‘l)af(A2)v T ’f(’\n)} = f(diag{Alv’\%"" ”\n})'

M

B = Qdiag{ju, pi2, -+ - }Q" = Q f(diag{ A1, Az, -+ , A })Q’
= f(Qdiag{A1, N2, A }Q) = F((Qing{p, pz, - #a}Q)F) = F(BY). O

f5l 9.53 ¥ A & n BrfiEE L R, RIE: ASMEEMIERE k> 1, U177
EME—H n M EEENHEME B, {f A = B, ZFEREIEEM B FRNFEIEE
M A Mk IRAR, iICH B= Ax.

EY W P RIEHRE  PPAP = diag{h, Aas- - A}, AL >0 R A
HISHERL. 4 B = Pdiag{AF,\S, -, ML} P/, Ul B ¢ TEEMH A = B*, Xl
T k YR ITEAERE,

W B #RE AW kKA, WA B EAE—HHEE i, b B A KRG, N
i pk = N E 9.52 40, FEEE—HURT (1 < i < n) HRMLRBBTR f(),
f B = f(B*) = f(A). & C £ A M5 — k Wi, MELitths C = f(A),
Mifi B=C, ZHIERA T k KARAE—H. O

f 9.54 # A RFEELNRER, B ZRMLEREH AB = BA, XiE:
A:B = BA:.

iEB] i 9.52 ATAN, FFAELAMEUR f(z), £ A2 =f(A), HFH A5 B
RFET LB A2 § B FTEal4c#. O

e 49 S 4 e I 50 MBI 7 R0 B 35 B A, BRATT A SR ARAE R A R IE 5
M CRIERRE) 4 HY A MFFEREESATE (AATEFE). FEJLEsE
Sk e B LR
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Bl 9.55 B A, B #R n WX ARAERE, WE:

(1) & A IEE8#E B 1IEE, | AB KRB 2R S8

(2) # A IEE, W B EEMAEFRMHR AB KIREAS R IELE
(3) # A, B ##IEE, Wl AB HIRFIEE SR k¥

WA (1) & A EE, NFEERLEREC, B A=CC, TR AB=C'CB
HILF (C’)"1(C'CB)C’' = CBC', \ifi AB 5 CBC’ HHEMFFIEE. EX
3| CBC' XA, BRAFEESZLH, M AB MFFEE B4 ZH. FHE
AJiE B NIEE R E .

(2) RAS (1) MAMESMAETH, AB FI4FMEE 4 2 IELH Y A
Y4 CBC' M EEM AR ELH, JHMNY CBC' 2 IEEM, NMXUHNY B
RIEE .

(3) # A, B #¥1Ew, WHEALEN C, #8 A= C'C, XHp 6.19 741,
AB = C'CB 5 CBC' MR EE. F&E CBC WA F e, NTiE
A2 R, TR AB MR Eth £ RIS O

N 5 EG AR E RG] 9.55 KIRA.

fl 9.56 ¥ A R n BrEXTFRERE, KiE:
(1) & A, W A NEEMAIRERGRXNAE n B IEER B, tr(AB) > 0;
(2) A NEEEMENTERMRNATE n EIEER B, tr(AB) > 0.

R (1) BUELEM. FH A RNIEEME, WHG 9.55 (2) AT%1, AB BIFFIE
BHEKXTFZE, M tr(AB) > 0. HiER4HE. HARIEE, & A AR IEER, N
HAMSEES A ZPHF-MRFEEDTE, AR N <0, H P RERZEMR, £
8 P'AP = diag{\, A2, - - , \n}. & B = Pdiag{N,1,--- ,1}P", ¥ N BRA K
fIIESCH, W B AIEERE, B

tr(AB) = tr ((P’AP)(P’BP)) =NM+ A+ 4 A <0,

XE5\REFE. FHik A ©UAIEER.
(2) REFIAF 9.55 (3) BLATIEBLEME, MAMMEMIERE (1) E2K. O

Bl 9.57 # A, B #& n Br¥IEEEXNRER, IEH: AB = 0 FIRREEMN
72 tr(AB) = 0.

ER LESRERM, TiERSM. WA A ¥IEE, MAFAELER C, fE
B A= C'C, \Ti tr(AB) = tr(C'CB) = tr(CBC’") = 0. XFEHN B A¥TE%E
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Be, MEMNATELERTETE, FTEH tr(CBC') =0 AI#HENATESEN
%, HHil 843 A[f§ CBC' = 0. XAF{ELH M D, 1§ B = DD', | O =
CDD'C' = (CD)(CD)', %Wl [F i BUZEH B IEE% S CD = 0, T
R AB = C'(CD)D' = O. FIf#] 9.55 (3) #H CBC’ M EEENE, #—F
53 CBC' = O & —FJ5ik, #TFHIEME L. O

5 9.58 ¥ A £ n FrIEESNFRERE, B 2R SCER, O AB &SRR
FERE. EM: AB RIEEMFRTEFRFRZ B KFFIEHE S 2 ESEEL

EY B A EEAHER A~ BiEE, FEE 9.55 (2) ATHI, AB IEERRER
2 A-'(AB) = B MR EEER ELE. O

5 9.59 & A, B & n BriE@Lx AR, RiE: AB 2 1E MR E &+
2 AB = BA.

LR @B 9.55 (2) AR, AB MFFIEEEKTE, Bk AB 2 iE e HAL
MEREXHER, B AB=(AB) =BA. O

il 9.60 X A, B & n MriEELXFRERN, A - B tZIEEMH AB = BA,
SKilF: A2 — B? 2 IF 2R,

L% M AB=BAA#H A2-B>=(A+B)(A-B), ¥ A+B A-B
R IE 2R, Bl 9.55 (2) A4, A2 — B? RHMEEERTE, #OVIEEH. O

208 B SR AN R AE IEAZ AR R N AR 1) BN, AT BAAE S op — A3 LA sk
X PR RO A 9 TE AC AR AR HE R R A T SR AR FE, X — B S s FIARIR . ALLLL R &
PRAERL RS R AU . FRATTR A P TE i Y £ 451 AL

Bl 9.61 & A C 2 n BriEe SEX AR, IEW: BEIE AX+XA=C 77
TEME—f# B, JFH B & 1E & S0 FRAERE.

B % P ONIERHRE, 518 P'AP = diag{\1, A, -, A}, HHF A >0(1 <
i<n). BHEETE AX + XA=C K P, L3 P o {g

(P'AP)(P'XP)+ (P'XP)(P'AP) = (P'CP),

i P'CP 3E f TE 5 S0 B 56 B I BL 4598 (R 45 R 25, [RGB AT AT A — FF 4k
Bk A RIEZHBFHER diag{h, Ao, -, A} B X = (2i5), C = (ciy), W
%ﬁm%ﬁ AX + XA =C %'fﬂ?ﬁﬁ%gg_ ()\Z + /\j).’Ei]’ = Cij, Eiﬂlttﬁfﬂﬁ*ﬂﬁﬁ
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th 2y = 35 (1< <), MTTAEMEDTRATIE B = (m).mmm

12 %o R B Eﬂx B I A LA SR AR IEH R o, BER AB+ BA=C
A o, HF a A[H

a’A(Ba) + (Ba)' Aa = a'Ce,

7
B 220/ Aa = o/Ca, TR A= 2C% S 0 ik B NIEEE. O
20’ A

E ABERTLMEM FHET: & A v n BTIEIEERE (2 UL 8 HMEEE 14),
C A nWIERE (FIEE) B, WEERFESE A'X + XA =C HFE—# B, 3#H B
WRIEE (FIEE) B EETEMBOAFAERE - dsl 6.65 52, IEE (EIEE)
HIUEBIRAT B gt i, 55 4b, AR ar lBUF A OL, B3 A NIEERE, B AIE
E (FIEE) [, AB+ BA A—ERIEE (FIEE) M. HiEHE HITRIUERAAI4HT.

il 9.62 & A, B & n MLXFRHERE, 2 AB+BA =0, iE#: &% A FIE
5E, MAFEIEREE P, (£15
P AP = diag{A, - , A\r,0,--- ,0}, P'BP =diag{0, -+ ,0,ftrs1, " ,fn}

e BT A RIEE, MFEELER Q, 18 Q' AQ = diag{A, X2, -+, An},
HPN>00<i<r), 1= =X=0 $ZFXAB+BA=0LF Q' 4
F Q "R

(Q'AQ)(Q'BQ) + (Q'BQ)(Q'AQ) =
B RAT AT N — GG R i A 2 ELHURAER diag{i, X2, -+ . An}. & B =
(bi;), Wi AB+BA =0 13 (\i+X,)bi; =0. 54,5 BOH—AELE [1,r] T,
BATE X+ >0, ATl b; =0, T2 B = diag{O,B,_.}, ¥+ B, ., 2 BATF
fE) n—r METE. BT B, 2 NEXNFRERE, MFE n —r BrEZZHER R,
{3 R'B,,_.R = diag{ptr 41, s fin}. 2 P = diag{L., R}, W P & n MrI1E3HEFE,
"

P'AP = diag{\1, - ; \r,0,--- ,0}, P'BP =diag{0, - ,0, ftys1.-*+ ,ftn}. O

S PR R 1E AZARABL T X MR AR R, AT AT R F 4. Gn SR AER —ANAE R AR LA e T
SEXFRRAERE, AP435 AN RE 06 7] R F 4k, 3t R UE B A R AT R A AL I — NS BRATT
KE 4 18 A

Bl 9.63 # A & n LR, B & n M IEESEXFRER, W A'B = BA,
iERH: A Ak,
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ik 1 FA B IEE, FAEIEREER C, 19 B =C'C, \Niif A'C'C =
C'CA, B (CAC')Y =CAC™. Hit A HLTF CAC™!, iXR—A LN FRE
B, BRTIEASST ML, AT A RT3 M ik,

k2 WV =R BHEEH B EXHNE, o NHEEME A KTk zE LK
©HEH H%MH AB=BA 23RN ITHEAERIE (p(x),y) = (x,(y)) Xt
EEM z,y e V oL, Ftk o 2 V EMBEMFEE T, A xTfAte, T2 A thaf
XA, O

& #F B RRLIEEME, W 9.63 MR — BRI, Fim, A= (g (1)>

B- (g ?) il AB = BA=0, {8 A FasHiiL.

il 9.64 B A B R n Y ERSIHRARE, IEYW: AB AIX L,
B9 B C NARREERE, 13 C'AC = diag{I,,0}, Il AB T
C'AB(C')™' = (C'AC)(C™'B(C™")),
i C'B(C-'Y R EIEREME, FHHBENTM—FERBE A £ AR
2 diag{l;,0}. % B = (B“ " ) FRE L8, W AB = (B“ B”). i3
2 Ba o o

A B EIEE, WEB] 8.45 A[#F 1(By1iBy2) = r(By1), T/ Bio 15 & A &R
A By FIREMLHHE, NTTAFAELHERE M, #18 B, = B;, M. % EMALIZE#:

5 2l 20220 %) 20 9

T & AB fifl T diag{Bi,0}, X£&— ML HERE, Bl IEsEx Ak, Mifi AB
Warx A, O

= il 9.55 (3) B ERIEMIH By, MIEEMT R, AB MLT XXM T
REKRTETENXNAER. 75, & A ZIEER, B Z2LEXNKREM, U AB
A FLE, B ANEERATMAENELER C, % A=CC, T
& AB = C'CB #iflT CBC’, IX&—MEX AR, B IEZXN Mk, Nl AB
WArR M. H A R¥IEER, B LN, U] AB —BAT XML, #m,

A:(l 0),3:(0 1),DUJAB:<0 1) RATxHA .
00 1 0 0 0
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il 9.65 B n HrociERE

(an a12

az1 Qa2

An—1,n—1 Up—1.n
\ an,n—l Ann
EkﬁE % A i+104+41,i > 0 (2 = ]., #0.x ,TL—l), JH\IJ A E‘Jﬁﬂﬁ%?ﬂ?&ﬁ, % Q; i410541,7 >
0(=1,--,n—1), W A FELHR LRI Ak,

B HE=ENMAERE AP, FEED a1 =08 a0, =0, W M- A| =
AT — Ay || — Ay|, Frb Ay, Ay J2 3 AR R 21 AR BT = 00 A A6 R, A i
2%, MBEAVREIERE 010400 > 006G =1,---,n—1), Wl A ELHEE
A AALETR. EEM TS ¥ A OE TR /D2 EERS IR

Qg

bA ; XEEE (1,2) TEME (2,1) TEHTRT anan; % 1,1) TEM

ay
% (2,2) TEBRERE, B (2,3) TEEN an, |22, 5 (3,2) TEEH m,/“m
aq2

@12Q23 -

(Bl R R i+ 1 ﬁa%u divr, BB i+ 1 55

Q21032 """ Qi+,
Vo=t n—1), M5 A SART— A Sext BRAENE, T A 75 SeM0k

dis1

kA, O

) 6.40 89iE % 2 B =X MAMEME A = T(a,b,c), Bif A A X fk, RE
i A—al, meam HARGIEE a = 0. BT be 0, kMR ET K73, KKK
i+ 1 7R ,/ CEBE i1 m@u,/( ) (i=1,---,n—1), WAEE A

HEHRMT= ﬁﬁa%ﬁ&i T(0,vbe, vVbe) = Vbe - T(0,1,1). lzlja:x-m%éﬁi T(0,1,1)
R SE X FRAE R, ST IEZE X fdk, AT A thefxt ffk. O

—ﬂﬁiﬂl* ~ di+1 -

9.2.7 JRlere R AL

PAVESS 7 5 GBI 1A R () AR 60T % i R A ) R, X BB ATT B3
VA 2 O R ) Bt ) 3 X R 1 e R AT 56 P S R e ) TE S AR (B
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RUEM— N EERNLER, TR TR, MR S FXAAER KPR
f) 1] e 551 A .

5l 9.66 & A & n BrIEESEXTRERE, B & R sEx BRAEE, SKIE: AR
W C, ff
C'AC =I,, C'BC =diag{\;,A2,-" ,An}, (9.7)

Horb (A, g0 A} RIERE AT B HIFHIEE.

iEY BN A IERE, AL P, £ PPAP = I,. XJEFf P'BP i&#
SONFRAE R, A IR SRS Q,

Q'(P'BP)Q = diag{\1, Az, , An}
A2 C=PQ N Ci#Z (9.7) NEXK. X
C'(M — B)C = M, — C'BC = diag{A = A, A = Xg, -+ , A= A}

Fitt A RETR VA — B| (048, BA A T3, FFLR (AL, — A-'B| (i, O

Bl 9.67 & AR n WEESEXNHER, B 2R EE SRR, Kik:

|A+B| > |A| +|B|,

FESROLNREXM R B=0.

iEH @ 9.66 AIAN, fELERTNAERE C, f#

C'AC =1I,, C'BC = diag{)\1,)2, " ,An}.

EAN B FIEE, # C’'BC WY :1EE, M A > 0. FEEEH

IC'||A + B||C| = |C'"AC + C'BC| = (1 + A\)(1 + Xa) -+ (1 + A,)
> 1+ M- A = |[C"AC| +|C'BC| = |C'|(|A] + |B|)|C],

WH |A+B| > |A|+|B|, FSREL HCEFAR X =0, ZBHEAMNE B=0. O

i FIHBESNERE S KB 9.67 KIS W HES B H A H BEHE & 2 IE & B 1 5
. & AB #& n fr¥IEEM, MAEERIESLS ¢, A+ I, ZIEER, Fik
Ml 9.67 AT |A +tI, + B| > |A + tI,| + |B|, WiAFBRR, 4 t — 0+, Bl
% |A+ B| > |A| + |B|. 48, #EITEATLUERZ. # |A| = |B| =0, N4
BIRAOL; # |A| >0 8 |B| >0, ] A8 B B, HEFMHG 9.67 BIE4ER.
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5] 9.68 & A, B #E n By IEE X FRAERE, KilE:
|A+ B| > 2"|A|}|BJ2,

BERLMFTELEIR A= B.

iEH i 9.66 AR, FAERTIHRERE C,

C'AC =1,, C'BC =diag{\i,\s,- -, \n}.
B B IE#, # C'BC #iEsE, M A > 0. HEF
IC'||A+ B||C|=|C'AC + C'BC| = (1+M)(1 + A2) -+ (14 A\n)
> 2"/ Aha - A = 2"|C"AC|3|C'BC|? = |C'|(2"|A]#|B|?)[C],

WA |A+ B| > 2"A]2|B|2, 55 RS AN LA N = 1, X% AL
¥ A=B. 0O

E ) 9.68 AT LA I SR AN BRI L IR HET B PSR R A IE R R 0 1
7%, BARRIA0TT B 25 3 STk

5] 9.58 #9iEi% 2 HBI 9.66 BT R, fFAE R HHE C, 1
C'AC =1,, C'(AB)C = diag{\1, X2, -, An},

He ), ZHFF A" (AB) = B NfHiEE. Bt AB B2IEEMS HNY C'(AB)C
RIEERE, Xt H{Y B M4FIEE N &2 ELH. O

7 9.59 #9iEk 2 #H AB RIEE XA, U] AB = (AB) = BA. X
Z,# AB = BA, Il AB &R, A A RIEEM, A~ h2IEEM. |
Bl 9.66 AI AN, fELERTWHERE C, i

C'A'C =1, C'BC =diag{\i,)2,- ", ),

Hep )\, B AB [MEHEE. BA B IEE, # C'BC MIEE, Mii A > 0, A
It AB £IEERE. O

5l 9.69 #FIEE[F A > B, Kik: B! > AL
e ] 9.66 A&, FER[WERE C, #
C'AC =1,, C'BC = diag{\,)s,-++ , A\ }.
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EAN B IEE, # C'BC HIERE, Wil A > 0. —771H, EA1E
C'(A — B)C =diag{l — A\;,1 — Ag,---,1 =\, },
HAN A—B¥IEE, # X\ <1, Aifi A7 > 1. B—HH, BITA
CIAC) r =1 CIBHC) ! =diagihT 555+ s A7 )

T2
C !B '-AYHCY =diag{A\]' = 1,2 =1, A\ —1}

FEIEERE, Filk B~ - A~ WP IEEMH. O

il 9.70 & A, B & n WEXRIER, K+ A EEH B5 A- B ¥W¥HEILEE,
XKiE: |(AA — B| =0 BIFTEMRA%EE [0,1] +, 3 H |A| > |B|.

HEB Hf] 9.66 Rl AN, fFERTIHERE C, £
C'AC =I,, C'BC =diag{\1,)2, -, A},

He )\, B A7'B MRHEE, B2 |MA - B| MiR. BA B ¥IEE, #h C'BC
WA IEE, Nifi A >0. AN A—- B ¥IEE, # C'(A — B)C = diag{l — \;,1 —
Mgy oo, 1= A HEIERE, I A\ < 1, F |AA - B| =0 AR N\ 2%7E [0,1]
H. X JATIB=MA-- A < 1,8 |A] > |B|. O

# 9.67 B2 —ANEEMAEFNX, FEHBRIKRECHHNA.
1 8.35 a9ikik 2 Ky A I, AT R pRERE AT T B AR S R A AR e

A B\ | A B N A o
B' D O D-BA'B O D-BA'B)

FRTHREFRZR, BENERTIESE,  D- B A 'B BIEEME. XEAR=
K5 P FRBABARAT FI R AIE, %
‘A B' = |A||D - B'A™'B|.
B’ D
HEF D= (D-B'A'B)+B'A'B, AN A IEE, ¥t A~ ik, Mifi BA™'B
R IEEME. B 9.67 AIf3
|D|>|D-B'A'B|+|B'A'B|>|D-B'A'B|,
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FSHBHNEY BA'B = 0. & C RiERELER, 18 A =CC, N
HH O = BA™'B = (CB)'(CB) }#BZA/{ CB = 0, XH#H C HiFF £ &
% B =0, TREANFXNHNFSEHRLARNE B=0. LG LR, BIA

A B
B'" D

‘ = |A||D - B'A™'B| < |A||D|,

FERILHAN=A B=0. 0

Bl 9.71 & A R m xn LHEE, B R s xn LHEE, XEREENTLT
WM. 4 M = AB'(BB')"'BA/, KiE: M Ml AA" — M #&¥1E € RF, ¥
H M| <|AA
Ax AB’) Rk ERE.
BA' BB’

EA A B #ETHKRE, wH%E 8 BREE 11 7JH AA', BB #EZIEEM, A
il (BB')™' W& IEEM, T2/ M = AB'(BB') 'BA’' ¥ IEEM. XiEMEE CC’
KX R A F R 15

AA' AB’ = AA' - AB'(BB')"'BA’ O . AA'-M O
BA' BB’ BA' BB’ (0] BB’

an 0= (&) mce = (&) -
B B

BULEIE AA — M RETERRE. tl 9.67 H% ERA (2 05E) SR 9.70 &
& M| < |AA'|. O

B 9.66 ML L —BIFAREHET B — M RFIEERE. A —PTREXNFREEKTHE

. Biin, A = ((1) g) B— (‘1’ (1)) G T A, B R RERIR A FIX

k. A, 7 A, B #2FEER, NENTE RN & FX A
Bl 9.72 W A, B #& n fr¥ EREXNHER, Kik: FETEKER C, (&

C'AC = diag{1,--- ,1,0,--- ,0}, C'BC =diag{\1, ", Ars A1, ; An}.

EY EN A REIEER, QEFETEEN P, £/ PAP = (2 g) .
Bu Bl2

21 22

i PPBP = ( ) R IEEME. HF 8.45 Al Kl r(Ba21iB) = r(Bas),

* 467 -



W By BT SR B RINA By FIMBISREA G, TRGFAEKESE M, £
& By = By M. SRR T [ [R] B-6 [F 22

L. —M' B,, B I, (0] B B, —M'B,;yM O
O I,,)\By By)\-M 1I,. o By) '

I, —M' I, O i (0] B I, O
o I1,..,/)\o o)]\-m 1,,)] \o 0)’
EE:‘F‘ B11 = MIBQQM *u B22 %BI%E%’;HE/—»HEK@, ﬁﬁﬁﬂiféfﬁﬁ Ql: Q2y &?%
Qll(Bll _MIBZZM)QI = diag{)\l"" 7)‘r}' QIQBQQQQ = diag{)‘r-ﬁ»h"' -/\n}-

‘%CzP(L' 0><@ 0)JMC%W@§EMJW%
-M I, 0O Q;

C'AC = diag{1,--+ ,1,0,-+-,0}, C'BC =diag{\1, ** ,Ars Arst, =+ y An}. O

FAG] 9.72 ATLALG W61 9.67 IFIERRA (S WHE) B8 =MiEE. 550, #
R 9.72 3BT LAZS A 1E E [ (0 A0 2 15 52 B B 7 > 78 B2 R 1

Bl 9.73 ¥ A, B #2 n W IE @ SRR, Ril:
(1) A+B £ IF M7 B &R n MEMTLMLIIANE ay, 00, , Qs
DAEAGHREE T C {1,2,--- ,n}, [E18

a;Ac; = a;Ba; =0 (Vi # j), ojAa; >0 (Viel), ajBa; >0 (Vj &)

(2) 1(A!B) =1(A + B);
(3) A+ B ZIEEMMAERXMZ r(AB) =n.

B (1) 726 9.72 1, 2 C = (ay, a, - -, a,) AFFIFE, HILEIRE L.

(2) UEHI r(AIB) = r(A+ B) i 3 Mk 5 —FR A 2t 77 R AL K
g, HiH e FE BT 8.46 MITEVE 1. 58 —Fh vk R BRI FH I 8.46 4
#, f r(A'B) =r(A+ B\B) = 1(A+ B). =M 2HENRM 9.72 14
i, H r(A'B) = r(C'AC\C’'BC), Iti C'AC 1 C'BC # & ¥ IE & X} fy 5 B
# C'AC 1 C'BC [F—{rEx A& L%, W (C’AC\C'BC) #1 C'(A+B)C
X —{TH R Z M &, MRHEAEEH; & C'AC fl C'BC F—iTHEXMATES
—/AKFZE, | (C'ACC'BC) 1 C'(A + B)C WX —T X REE 7 1 M1E
H, Bt r(AiB) =1(C'ACC'BC) =1 (C'(A+ B)C) =1(A + B).

(3) i¥EE A+ B R¥EEM, HEeREEMYHAN Y r(A+B)=n, H4H
% r(AIB) =n. O
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9.2.8 Schur = £

T —MREE (S5) MR, ROTLARATRME AL (IEZHL) TXME
R, (ELR X AR R, FRATAT LUIE# & 2 P AL T B =A5ERE, X E 41 Schur &
H.ONHEEMNSG H AR RARBGEY, JUAHERZ R (1] K55 9 .

Bl 9.74 ¥ A R n BYEHERE, KiE: £ n WEER U, £ U AU £2L=
R

EB MY 6.49 FIIE, FEFWEME P, f P'AP = M & F=fE %
X Efl 9.11 il FEEERE U ME=A%K R {# P=UR T& A=
PMP ' = (URIM(UR)™' = U(RMR YU, RN _& = 15 M (15 46 B 2
E=m%M E=AEEZBNE =AM,  RMR' &2 E =A% N
MU'AU = RMR™' & =A% O

XTSRRERE, FATRA KRGS, 5By R AR A R 4 A0 2 S8,
ERE—AEHFE R REESARB T 208 E =M, IER MR R L. H%, &N
SRt 1 SRR A 4 52 AR I B AN BLARFALE 17 B RO AR SR PR

51 9.75 # A 2 n BrLHERE, B a+bi £ A F—NRFEE, uw+vi 2B T
ZAFEERHE R &, P w0 2EFIME. KIE: u, v DEWUETK. H A ZIEM
FERE, W w, v AHEIER BRKEARR (BsLs [ & 25 8 g FdE ).

e HfRE
A(u + vi) = (a+ bi)(u + vi) = (au — bv) + (av + bu)i. (9.8)

BUE u, v LMK, AR u #0, v = ku, M (1+ ki)Auw = (1 + ki)(a + bi)u, T
= Au = (a+ bi)u, HIEATE Au=au, bu =0, X5 b#£0 H u # 0 HF/E.
# A RIEMARE, 7€ (9.8) b bR S H AR #1452

Au=au—bv, Av=av+ bu.
KA A EM, B9l 9.24 AT, [0 8 w+vi & A’ FJE THRHEE o — bi FIFFIER &, #
A'(u + vi) = (a — bi)(u + vi) = (au + bv) + (av — bu)i.
PR A S ¥ A R 045 2
A'u=au+bv, Av=av—bu.
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X (Au,u) = (u, A'u), (Au,v) = (u, A'v), ¥ Au, A'u K A'v {RABE
(au — bv,u) = (u,au + bv), (au —bv,v) = (u,av — bu).
HEA 8 (u,v) =0, (u,u) = (v,v). O
Bl 9.76 IERA: n MYSEARE A W IEAZHLT T HI40E L= MR

A, ) \

C1

Ck}
Kb, (j=1,-- k) BEH Ai(i=1,---,r) BRZHLHEER A, MREER

R X n AEAME Hn =0 BRPPPLIECELE K. Jn=1HE5RE
SR, BUBRE SR B /NT n BIFEREROL, TR ERA n BHERE A #1739

B, BRE A AEREE N B A A HHFRRHEZ 5EE A B A
FIRFEE. B A BARE n 4L B2 R (BURdER ) Erdits, B
RARANERE. RE e, £ A WETHIE N KERN 1 ORFIERE, U Lle,)*
& A MAEFER. F ARKIE Le,)" £, HAHRE, 771 Lie,)" MIRMEIER
ey, en, MANER A EXHETHRFEREAIR E=/AERE. TRE
HEIERCH: e, e;,-- e T, kMEZH A MRTHEBERRERZER C. FIAK
A A" R —HAMEEE TRRTEEN C, HH A'e, = de, TH X = cx.

HIR, BE A BALRHIEHE ®a+bi 2 AWEREHE B AR A K
AEEARR], # o+ bi HE A’ HFRHEE. RE A METHRIEE o + bi FRHERE
AN a+Bi, }HF o, REIIAE, WHE

A'(a + Bi) = (a + bi)(a + Bi).
bl e S B A k2 H0 5 5
Aa=aa—-b8, A'B=ba+ap.
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Bl 9.75 AT A, o, B BEMTR. & U = L(a, B) N R™ F=2ME, M EXEH U
REWZRH A AR TZRE, TR U- &2 A Bl A WAZRTENR. BAU
N_HETENE, freh U A n -2 7200, HEAREEK, FE U PREIER
e, en o, EEMR A FEIXHRETKFRERE 5P B = 5ER:

Al *

Ar—l

£ U PIEM— AR ERHE ey 1, e,, MAEIRMEIELRE €1, e5,--- € F, LM

B A FIRRHEREN:
A, *

KL VAR e A7 FE ] —HAREIE I N RTFERE N D', i A, & A’ £ U HI45
#EIERHE e, 1,6, TR X (ab b) & A U NE o B THERE

= a
b

a

B, TR A, HUT (_“b ) T MR LA @ + bi. O

Bl 9.77 & n MEEEERE A RAFEE SR LH, KRiF: A EXHUT E=/A%
B4

JER X 9.76 MEEHEIL. HAh, e dif 6.49 UL 9.74 e &K LUH
R REIAB L@, O
A C

51 9.78 ¥ A, B R H R RE (
O B

H A, B 2 IEMHRE.
i HOH
(A C) (A’ 0) _ (A’ 0) (A C>
O B)\C' B ¢ B)\O B)’
Fibl AA’ + CC' = A’A. BHHN tr(AA’ + CC') = tr(A’A) = tr(AA’), ¥

3 tr(CC') =0, I C REEMTHE C = O, N\l AA’ = A’A, BB' =
B'B. O

) RESEIEMAERE, RiE: C =0
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A 9.76 A 9.78 FIGEIE, HAITRT LAZE H S IE R R 1E S A AR AE Y ) 575 41
—MEMTE, B (1] PRTEAR, s,

Bl 9.79 Bt A & n BrSRIERUEERE, WA IESERE P, fi

PlAP:diag{Aly"' 1A1~ac2r+17"' 7C-n}v

Hr o RSEH, A AW <

; ”) =R,
—0i a

JEB 5 9.76, A \EASHRAL T 9.76 A E =M. BREMHM 9.78
5 1 TR RN SRt F R . SR A B TE U, MR SR e (— B
SERE), BRI ERUERE A, 3T B IE SUERE IS T, dfsl 9.75 [l Bl AR AT 4,
EUE A HAEEA a + bid, AR E RN utvi, 2 P, = (ﬁ, ﬁ), n P,

RBESCRER, B P/AP, = ( b) O

—b; a;

9.2.9 EHEENFEFEEIEMIEME

HIEME TR B2 A _EiX A — KA M AW A —ArMEIEACHE, EEXAKET
HZ M M N f HE . P28 #. Hermite 284t UL & &) Hermite 28 #2%6 #0 2& IF M5
THBF. BIEREFAZMENTRE X, X—T88 N2 E LT HE E
BT R AT DR A

B19.80 WV & nfEHTE, &V EREMEEH, KIE: o ZIEMEFHR
ZRMRX V PEENAE o, HF |e(@)] = [l¢*(a)l.

ik 1 DEMHK 9.24 S, BIEH AR BIMNMEHERIEHMMER
B w,v € V, B (p(u), @) = (¢ (u),¢*(v). —BHXAKXFHEIEY, #
H (u, 0 p(v)) = (u,pp™(v)) BOL, HILEIATHEH @™ = ¢ . AT LA
B [1] UER R FFE R B S — E RIF N AT e, ERBEE M V
o, AFRTHJEECR R R, BIXHER M w,v e V,

: | |
(1,0) = gllu+ ol =l — vl + T+ o] — 5w~ ol
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B @, " ML

(), @(0) = { e + ) = Zllp(u — )| + {low + )2~ {llp(u — iw)]?
= o™ o) = " =) + Lo (utiv)|? — 1" (u—iv)]?
= (¢" (). " (v).

Wk 2 BRBEAUET oo — ', XR—ANHEHEE T, RGFEE V —
HIRHEIERZ K e1,e0,-- ,en, 1 pp* — o o FEIXHARE FTHIRREERX A
B diag{A\1, Az, -+, An}, BT (00" —@7@) (&) = Mie; (1 <i<n). TH

Ai(ei, e)) =(Niei, e;) = ((pp* —p*p)(ei), ei) = (¢*(ei), ¢ (e:))—(p(ei), p(e;)) =0,
Ml A =0(1 <i <n), Fk pp* = p*p. O

5 9.81 &V & n 4B, o &V ERLEER, KIE: ¢ RIEMETFHR
BRMRAT v & o JBTHRAEE N FRFIERE, W) v R o B THRIEE X FUHRHE
] &

ik 1 LEMEREE 9.24, BUEM R SYE. X n RN, 4 n=1KF28K
S, BELSRRT n— 1 EF A EIRAL. v & n FEEZTETET o FFFIEME N K
fEM &, HE, ¢*(v) = M. i U = L(v)*, M dimU =n — 1. #1] 9.20 775 U
e e Ko IAZRTENE, ¥ ¢ M o* IREIE U L, o 1172 ¢ BIfERE. HIEMNR
B & U EREMET, B pp* = o p. BRTE L(v) LA pp* = @, il ¢
&V EMIERMET.

k& 2 [ Schur EHAH, FE V W—HIRHEIERE e, e5,--- ,e,, H5 ¢
EXARETHRREMER E=MAME A = (a;;), \Ti o FER—ARE FHRRFER
N A EER

plel) =ane;, ¢'(e) =a1e; +aney+ - -+ ainen,

@EE%'#EH% <P*(61) = anex, @lﬂ: iz = sv=igy5 =0, Iﬂﬁ%ﬂﬁﬂﬁﬁ%?%, AJ
& a; =0(Vi<j), TR ARBNAEE. Fit o £ —HirdEERZHE FHRRRERER
X FFEE, AT o Z2IEMEF. O

EOEHEM (1] B, BATRAT W FIEZE: pp* = o e = #l 9.80 M0 %
= #] 9.81 MIF 73 KM = o fE—HIrHE IEASEE T MR R AENE =
pp* = @ . BITERANE ST, 1 9.80 Faf] 9.81 H 2 HARMHIL.
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AR ERE T K% ##, IAVERT LLE T 3 MREXRMA.

5l 9.82 WV &n4EATE, &V ERLHETE, KRIE: ¢ RIEME TR
E=8 LS @ = 1 + ips, Hep P1 Pl Y2 REHMFEERETH P1P2 = P201.

P SGUEFEE. HOR, B ep® = (e1 +ip2) (w1 — is) = 9] + 3 = ¢ p.
AL EHE. 4

1 2 1 *
1 =§(<.0+<.0 )s <P2:E(‘P—‘P e

MBS o1, @ REFEEE FHRETZHR. FRMER S MEEENEE,
iﬁ @Y = /\1E1 + /\2E2 e diis o /\kEks ﬁqj )\1,/\2, o ,/\k TEJl: %] E‘]éﬁ;ﬁﬁﬁﬁﬁ, Ei
RNV 3]\ BEHEFEE V;, ERZHRE. & A = a; +ib;, 9 a;, b LK, 4

pr=a1 By +asEy + - +ap By, @ =b1E) +byEy + -+ + b By,
W2 HHIE ¢, 02 REFBHET, o = @1 +ip: B 0102 = ap1. O

1 9.83 WV & n BEEN, @ £V EMLEERR KIE: o RIEMFE TR
BRMREFEINZRBZTIR f(z), 7 ¢ = f(o).

B RO F ot = fle), BRE pp* = o p, HIlt ¢ ZIEMET.
DEH. B A, Ao, A 2 @ SRR RSRHEE, hibrmeE, F7

Y= /\1E1 +)\2E2 + -+ AkEk.
BN E; = E;, AU
" =X1E1 +X2E2 b +XkEk.
F K%Y i+ j B, EBE; =0, i E? = E;, BiOHMEERIEEH m,

@™ = \PEy + AI'Ey + -« + A"E.
H—BHEENBHRX f(2)=a+agz+-+anz™ B

fl@) =aol +aip+ -+ ane™
k

k k
=Y E)+ a3 MNE) + +an(} APE)

=1
k

=Y f\)E:.

1=]
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% fie) = 2=

.#,,\__A,, W f00) =1, f;(\) = 06 # ), HILEE f(p) =

Zki fiME; =E;. 8% f zf: ), WA

@4,

}:AL

5 9.84 ﬁv%nﬁﬁfmmnEVL%&ﬁ&ﬁJME¢%Eﬂﬁ¥%ﬁ
BEMR o =wp, i w WEET, ¢ RLEZAMMEET Ho 5 ¢ TR

i B H e =w, U ¢F = Yrw = Yw !, TEH wy = Yw 7]
B pp* = wplw ! =% = p, Hilk o RIEME T
VBN W A, A, M B BB ERHIE, i es, F

Y = /\lEl +/\2E2+"‘ +AkEk.

%A,‘,#O,é\rizl)\iLSi: LZ%)\iZO./ﬁP\T'iZO,Sizlgj‘Z—L -ﬁ/&\

Al
w=s1E1+sF+: - +s,E, Y=riE +rE;+---+rEy,

MAESRAE w AEHT,  RFIEEAMHEE T Hw 5 ¢ 732k O
*B19.85 WA= (ay) 2 nBrEERE, A, Ay, A B, KIE: A
7 IE AR 1 FE AR AR
ZI’\ ? = Z |a1)|2 (9.9)

EH R A TEM, WAAE B RERE U, (&

U AU = diag{)\1, X2, , An},

PN L B AT
UA'U = diag{}1, %o, , A},
7B
U AA'U = diag{|M %, |22, AP}
¥ LR PR, A

tr (T AAU) = M+ A2 + -+ Al
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tr(T AA'U) = tr(AA) Z las;|?,
=1
B 25 8 AR ST
Rz, B (9.9) AL, X —MEHIEAERE, B Schur EH A A, fFFEEMEM U,
f B=U AU N b=f%%:

A bz cor bin
- 0 X o Bow
B=UAU=| ) ) ;
0 0 An
T2
At bz - big A 0
_ 0 A bon bz A 0
BB = . .

0 0 /\n Eln b2'n. Xn

itEH BB MEMATE, B3

(BB) ="+ Y byl
=1

1<i<j<n

tr(BB') = tr((U AAU) = tr(AA) = Y a;[?,
i,j=1

FiieA (9.9) &R

Z |b,’j|2 = 0

1<i<j<n

Bl 9.86 & A= (a;;) & n BrLsERE, HAEE A, Ap, - -, A AR SEHL, KIE:
A RN TR E R R

Z A= Z azj-

i,7=1
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ik 1 B 9.77 LLERSELRLIT B 9.85 MR AT &N, KHEMT A EXAH
LT R, AT A S X R B

ik 2 @Bl 9.85 ATHN, RSN T A BELEMERE. XEAN A N EES
NS, BB 9.79 FT5, A IEZSHRAT XA FERE, AT AKX FRAERE. O

5l 9.87 & A, B A1 AB £ n EEMERE, Rif: BA RS EMER.
B % AB BIRFEMER M, Ao, -, Ay, WIERBI 9.85 AT45
tr (AB)(AB)) = L[+ [+ + .
H&E| BA fl AB A MRS, A
tr ((ﬂ)'(BA)) —tr (Z'F'BA) = tr (F'BAZ'),
tr (AB)(AB)) =tr(BA'AB) =t (BB'A 4).
Fif A, B RIEMEMA/S AA = A A, BB = B'B, hlti{g
tr (BAY(BA)) = M + [+ + [l
B i 9.85 TN, BA thRIEHSERE. O

] 9.88 WHHEM A 24 Hermite 5[, Bl A = —A. iFH: A YEMMT
X FHRE diag{ci,co, - ,cn}, FHF ¢ RAEE

iE%] ERMBIR Hermite HlF A MR AA = —A2 =74 A, H A NIEHAER,
A EEIERE U, 1518 U AU = diag{ci,c2, -+ ,ca}. BA (T AU) =U AU =
~U AU, 3t fa5ERE diag{ci, o, ,cn} RS Hermite 5RE, MTTEA ¢; #H
R C=—c, B ¢; HRAES. O

9.2.10 ZS=EMFEFERIEANIERE

Bk B 2% 1] b ) 1E #0550 B S TE MU I Y B8 L 79 =2 i) _E RO IE MU 7 B IE R
EHEREERBL, HERRLHEMEAS—EA LRHEEALFEMAE. BBFETLL
H LR TEREBILIEAAE R ERAMUARER E®. i, #l 9.79 B KR A
i) Schur 52 IEAFERE BB UER] T HIEZZARUARAERL R, 8 1] +, B
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eI 2 T 335 5 F) 242 1) R0 A DA B A/ 25 T 50 0R — ok 28 T ) s IE LB O 7
AT HIESHCRMER BR, X R A e 2 LT HUER]; 5k b, BATE R LUEY
HF A GRS S TEAUAE B I SR fOUbm v Y BR 1 B RRUE A, LR i R RO By sk
2B 9.75, B= A B SEAFIEER, anfTHiE e i —4EAZE T mRiz A R g il

5] 9.79 &9k 2 X EL n FHATHA. Mo =0 HWEBRAHIECLLE K.
Y =1, FRER/BL. BRI/ T n BHSEIERUFERE RS, IE n BrsEiE
AR A I, B A B n 4ESE5) 8 S 0 R (ARME AR B2k,
W A ZSEIEMEFH A Z2HAAER. T w2t iTihe.

Bk, B A BSERFE(E A, BULBALFHEA & e,, WEB] 9.24 AT, e, th
A BTEE ) T E. Bl Le,) £ A, A A 72508, #Hdf) 9.20 7]
Hl, L(e,)* & A, A’ FIAEFZEN, ¥ A A REIE Lie,), BHRIE A HRE
LIEME 7. HARERE, fFE Le,)" BIlrAEERHE e, ,e,, HALEMEEHR A
TEIX I T IR R n — 1 Y AIBRAERY, T RIEHEIERZH e, -+ ,e,_1,e, T,
LRMEA M A 2R B A BT SR A bR Y.

R, BE A BRELIFMEE WER a+bi & A MEE, v+ vi RXTM
PIFFEM &, P u,v Ej&ﬁﬂ[‘]%, W el 9.75 AT AL, (w,v) = 0 H ||ul| = ||jv]|-
% en = ”“T” = oy MW 9.75 MR

Ae,_| = ae,_, — be,, Ae, =be,_|+ ae,,

I3 ’
Ae, , =ae,_, +be,, Ae, = —be,_ |+ ae,.

A U =L(ep1,€,), M EREFEW U & A A WA TN, Hbfl 9.20 o745, UL
R A A NAZFEE, B A A REE UL, BHRIE A PRELIEMET. &
RGNS, F74E UL MIFRHEIEACHE ey, -+ ,e,_o, LMW A 7EIXHKRE FHRIFER

SERE 1 — 2 INMOARIER. A 7 e,y e, FHIETHERER ( “b ”), TRAERHE
- a
I e, en g en1.en T, B A MIFTIEMERRFTER MRS, O

& SEIERUE R A IEAS A AR AE RY 2R v 0 b R UE B L SR 9.75 A 9.76 AE
BRI ER G, X — U RORE RO RBOT M LT TR & E— R, A RIEEH
RIPK. B AR (ERE) 575, ATLMESHERE B R E BB IR, I8 2] =R EE
FOERHE ) B, PR SRR ) B 20 88 HH T SRR T R I S 81 [ 4, JF el A ags Y — 4
AT (a); TS AU (Letk2esk) $075, AT CAA ROt AL B A3 728 6], K¢ i) B
L BMRAE T A b, DAL RUA AR, S E A iA 2 UE B R Z AL
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RS H — AP 2 (] R 28 1 AR e R s IE LS T 1 LA 78 40 i B 5% A4,
FAMEIEME T RF AT — L.

Bl 9.89 BV & n FKREN, o £V ERLMEZR, KIE: ¢ RIEMHETH
REFMRM V PERNEE o, HBE |e(a)] = ¢ (@)l

JER i 9.80 WIEVE 2 AT LAJRE Ashithdk B SE IEAEE 7 #I1E T, MHIEZE 1t
A LAE A T SR IERUE T 016 %, RERATR A L W2 6 o W AR R R RTE B o
Ri&ABPAT: . "
(u,0) = gllu+ ol - Zlu-v|?. O

BRI A S IE U7 AT e B0 SERFAE B AN S RFAE 17 B, P DA TR 224491 9.81 Afsl 9.82
RS IR T IRAE — LR B A AT,

5 9.90 WV & n 4ERKKZSE, @ & V EREHEER, RiE: ¢ 2IERETFH
REFGRN V FEEHRINEE o, 8, # ¢(a) =aa—bB8 B ¢(8) = ba +ap (
Foa, b ZLE), MLE o' (a) =ax+ b8 B ¢*(B) = —ba + af.

ER ARV K—HRREERZE, & o ERXAETHRTEERN A, T @
EXARETHRRAEREN A, BR o8 BARHES N u,v. TIELEHE
Hu=v=0 WERBRMTL, LFAGE u,v FA2AF. & b=0, I Au = au,
Av = av, i) u,v & A B TLIFMEE o FHIFERESTRE, N df] 9.24 AT
M, u,o B2 A BTESEE o HFFEMESFENE. 5 b #0, & w = u+ vi,
Mw#0H Aw = (a + bi)w, B w 2 A BTEAFMEE o + bi FIFFIERE, b
B 9.24 ATHN, w R A BT BEHEE o — bi FIRFIErR 8, AT AHERIE 28 ROL.
FIER . SOESTARUMT RS, F w £ A BTHEHE A M ERE,
W w R A BFREE ) FRFIERE, B 9.81 /A1, A REEMAEME. X A £
SEHRE, B A REEMERE, MM ¢ 2EEMET. O

B 991 ¥V R n HRKETNE, o £V EHKEDTH, RIF: ¢ REM
BT REEZMBR ¢ = o1+ @2, HF o RAFHBEE T, o, BRRMTHKET,
H o102 = p201.

WEH SRR . O AR
PP = (1 +P2)(p1 — p2) = ¥} — 3 = P"¢p.

FIEVLESE. £ ¢ = %(tp + %), 2 = %(cp — "), WEGRIE o, ZEHEMHET,
P2 %ﬂﬁ%ﬁ?‘, H P1P2 = P201.
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LRI E R IEZARUSRAERCRE AR, % o 7E—AAREIE I T I RR
FE RGN IE A AR bR AE R

di ap b a,. b,
14, PR 1C2r41y° " 4 Cn ¢y
g —'bl a, —br a, ik

W SEXF M4 BF diag{a, a1, -+ ,ar, 0, Corp1, - 00} WM EEME TEIRN ¢, L
5% A diag{ 0 by (O Z) 0, ,o} % 7 0 B 2T B
5 g, 3 FLABRER T 2 HOPE R B T8 TR AT 2 bt O

—b 0 "\ —b,
f] 9.92 WV & n HEKKREN, o 2 V EMEMER, KiE: o REMETH
REEXURGFEENLREBZHR g(z), 8 o = g(p).

A 1 BIERDHE. & " = g(p), W op* = p*p BIROL. FELEN.
B @ £V HOSEAIARAE IE 3 R 127 B A 1E AT AR AU HE 7Y

b by
A:dlag al 1 e L )627‘4-]"",071 s
—bl ay —br Ar

Hep a;,bi,c; BRLHOFH b; # 0. MR B SRR — XN, JA1H ZIEHAF
EFENLRBETR g(z), H15 A = g(A) BIR]. dF Pt RE x4k L1
TSR IR R — AN IR SRR, AN 4 e AR IR (0 20 BROEAE — 2, TR TR
B A SR FRIR:

A :diag{Blr‘ al 7BsyBs+17" . th}7

i b i i . .

Hrh B, =diag & — & b yi=1,--+,8 Bj=diag{c;,--- ,¢;},
—bi a; _bi a;

j=s+1,---,t. ERE B, EELIHR gi(z) = (z —a;)? + b0} (1 <i<s), B; &

BEWA gj(z) =z —c;(s+1 <5 <t), # {g1(2),92(2),- - ,g:(z)} B——HFHE
FHETHR. 4 file) =20, -2(1<i<s), fiz)=z(s+1<j<t), WEHRK
i B, = fi(B;)(1<i<s), B, = f;(B;)(s+1<j<t), Htkehl 7.24 Tk, 7
LEBEHR g(x), #8 A = g(A).

Bk 2 RAMERNEE 1, FIELEM. % A B o AXARBESETHE
AR, MO A ZUEHFEREN L RBEZ A g(z), #1F A’ = g(A) WA BT A
RSLIEMAERE, HAT UL E R E R S ERERE, i) 9.83 AT, FER AR E
X f(z), B A = f(A). ¥ f(z) SHRBHILHMERI>HABER I LERES
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WK g(x), h(z), 13 f(z) = g(z) +ih(z), TRAE A" = g(A) +ih(A), AT R fE
= A =g(A), h(A) =0, ERBIE. O

1 9.93 W V & n 4ERKIKZEM], @ £ V _ERE MR, KiE: o RIEMETH
REFRMR ¢ =wtp, B w BIEXHE T, v Z2FEEAHMEHET, H wy = yw.

W RIS FEE 9.84 FEHMEMUER, TIELEM. & o £ V BXE4A
PRAEIESZ 3 T (2R A M 9 IE A AR Dl b v 2

b » D
A:dla'g = ! T 5 3 C2r1,7 70 3 Cp s
—‘bl ay —br A

Kb oa;,b,c; WRELEEIFH b, # 0. HEHTBEEMERN——X N, IR E
WEFAER] 2 # I IERZ 5B P ORI IE @ SEX R RE S, 578 A = PS BiA].
& k= \/a"’—-i-lﬁa,—kcos&,b—ksm&,z—l oyt F e =0, U& k; =0,
di =18 —1; & ¢; #0, W4 k; = |¢;l, d; —l T ,j=2r+1,--- ,n. &

P — diag cosf, sin6, L cosf,. sinf, R
—sinf; cosf, —sinf, cosf,

S = diag{klyk]a DY kra k‘r, k2r+1-, E %y kn}v
W5 5y BRI X fh A2 T EE SR I 4. O

Bl 9.94 % o & n FREKZE V ERENEFHERNZHN g(z) =
(x—a)®+b% b#0,iE: o 2V EMBFRMA o = (a® +b?)p!

B HEHEW @ p = (a® + b))y BIA]. ¥ o 7E V MEHPRHEERE THRE
7N R A IE S AR LM v Y
B br C ee G
—br i s C2r4-1, 1En (s

A:diag{<al b)
—bl ay

Kb 0y, by, g BRIHEIEE b £ 0. BH @ MRDETRNA g(z) = (2 —a)? + 52, i
DA A B R A — I e, B W B T (“b b), Wil o E3%
- a
135 R TSR

a b a b n
A =di S, L T=—.

HA A'A = (a®+ )L, Fibh p*p = (a®> +b*)Iy. O

= 481 -



Bl 9.95 & @ & n HRKKZTRV LWERE T, v 2 V LE—-SGHET,
oY =P, IEH: @ 1 = .

kA 1 BAISIH—TFEM (1] FUE 8L IEE T IEAS A bR BL ) LA 77 2.
W/ g(z) & @ BIRAZTR, W g(z) = g1(z)g2(z) - - - g (z) FELHUIE EAT LA RANE
R E—AATLAZTR g:(2) PR, £ V; = Kergi(p), W

V=W LV L LV,

i = plv, £ Vi EREMETHERNEZTRN gi(2). # g:i(z) = (z —a;)? + 02, WHF
1V, BRRERSE, B8 o NETEEN diag{ (‘“ "*’) e ( % ”f) };

—bi a; —bi a;

# gi(z) =z —c;, W ; = c;Iy,. BAEKIERESEZEEM (1) § 9.7. EBIAFAUEH,
BT oy = Yo, MBIE V; 2 o BAREFER. 2 ¢ = |y, WE b = Pipi.
F gi(z) = (z — a;)? + b2, W o; B 9.94 BIFKM, NTT o = (a2 + b)Y, T
R o7 ' = ip; ! BIR @i = il & gi(z) =z — i, W @i = 9} = cily,, W
B @i = Yup] BROL. BN @*p = po* £/ V; EEMOL, FTUE V L
RS, FATH AT AT as AR RUE B, RUT61 9.92 iE% 1 HTR, AR
B FERANRME IEAEE T HFRRAEME ORI F AR bR AL

A= diag{Bl, tiis 7Bs7 Bs+l1 e 7Bt}’

i b i b .
ﬁq] B1=diag{(a v e B ,Z:].,“‘,S;Bj:diag{Cj,"‘,Cj},

—bi ai)  T\~b a
j=s+1,---,t. R ¢ ER—HETHRTERE C, Il AC=CA. BA B; 1%
EE BEAHE, M E B 6.66 7] A, C = diag{C,,Cs,- - ,C;:}, \ifi B;C; = C;B;. ¥
BE B = (a?+0?)B;'(1<i<s), Bj=B;(s+1<j<t), 87 BC; = CB,,
TR A'C=CA', \Ti p*p = pp* HKIL.

k% 2 @ 9.92 ATAE, FELRBELR g(z), 18 o* =g(p). Bh e 5 ¢
AIZH, bl " 5 ¢ Al O

Bl 9.96 & o & n ERRKRER V _ERIEFEEER, KiE: ¢ RIFAERIE
UM R ERMRAAEIELS K, 18 o o =kly.

iEE 1 RERME & e'e = kly, WAHEBRIERHAE u,v, (p(u), p(v))=
(p*p(u),v) = k(u,v) =0, Bl o RIFFEABEMIEZHEAR. FIELEE BV —4
WHEIER I e, ez, ,en, A @ RIFAIBMIEZEAZE, FTLL p(er), p(e2), -,
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‘P(en) R— WM IELR MEH. XHEER %], (ei +e;e; — Ej-) =0, [i1' ((P(e,,) iE
Ple;) ples) —ple;) = 0, NTT ((e:), ple:)) = (le)), ple;), TR (les), eles)
= PMAKHT i MER, w2h k. XEN o BIEFTLETH, ﬁ&é&‘ﬁﬂi—‘f\
13 o(e;) # 0, NIl k > 0, T |o(e)| = f(l <i<n) ZEKHTH AL
EHRATHEERE 1, €0, , €n Hﬂiﬁhfﬁﬁa’é% \/_cp \}E‘p(ez),-.- ,%gﬂ(en),
HONIERSAS e, AT (ﬁ )(\/—Fp) = Iy, Bl @*p = kIy RRL.

iEE 2 RAMHERREREREZE 1, TUELEH. & S={ve V||v| =1}, EIH
MARIEZ & w,v € S, H Gram-Schmidt IERWFEAIH (v — (v, u)u,u) = 0,
M (p(v) — (v,u)p(u),o(u) = 0, TE (p(v),p(u) = (v,u)(p(u), p(u)).
ﬁﬂﬂ?@ (‘P(u)v SP(’U)) = (u,v)((,o(v),cp(v)), Hﬂ:j:' (‘U,, U) ?é Ov H (‘p(u)a()a(u)) =
(p(v),p(v)). MHEANEXHRE u,v € S, BAUKE I HE we s fE
Bwl uv FEE-DEAIER, AN d 885, (o), e(u) =
(p(w), p(w)) = (p(v),p(v)), BHIL (p(v),p(v)) & § ERFEHEEREL, iLZH k.
EA o RIEZLETH, MAEETRE v eV, #18 p(v) # 0, NIl <p(” ”)

e(v) L.

o £ 0 TR > 0. BIRHE—RhR v eV, 75”99(””“)” H ol H
M T HT 'v)” 1= o], XAZRI v = 0 AT, KL 7¢ BN ERAH,
TR (v,-tp )(ﬁw) = Iy, B p*p = kIy R3L. O

Bl 9.96 X B AF IRt FIFE RS, EIR P RIEZE el HE 21 25 [a] I 1E .

B 9.97 W & n KT E V ERLHETHR, RiE: o BRNKE
F (Bf ¢* = —¢p) MREZAHENERHNHE v, p(v) &5 v EA.

B GUELEM. H o = —p, MIHEER v e V, (¢(v),v) = (v,¢*(v)) =
(v, —p(v)) = —(p(v),v), AT (p(v),v) =0. FERDE. ER u,v e V, WH%k
SRES

0= (p(u+v),u+v)=(p(u),u) + (¢(u),v) + (¢(v), u) + (¢(v), ),
= (p(u),v) + (p(v),u),

M (p(u),v) = —(p(v),u) = (u, —p(v)) MEER w,v € V R, B
—HEIR o =—p. O

& 1 9.97 B R —BURARAL T, i EE BT BE L PHERE.
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RN CLFBIAZ TR FRIEME FREEE S, # T X586 0.98
RRT IEMEFAR T EER SR, bk s IR 7 AN 2R 725 18] {91k B B
SRECEUE S, (BT AERT H BB o R IE B X, AEIERE R AR AR

* 6 9.98 WV EnEANBRTNE, o &V EHERET, U £ ¢ IAETE
. KiE: U 2 ¢* MAZTFZENE, Nl ¢ 7 U ERREIRZ—NIERE T

GEk 1 B AR B G2 [ 2 1) B AT VE W
sl v ORTESE, RATERE TS0 U M4 k AIERE %4 k=1 M, U
B 7o, AL — N w R B u R o WA, i 9.24 TR,
w R o* WA, NI U = L(u) 02 o MAETFSE. TUBEERH k—1
PR TR, T U R k BTN, o BHE U L, BR0EESHR
BH 0. B AR o M— SR, u RBT A QIERE. & W = L(u), W
B 9.24 ATEL, W BER @ MAEFZN, 2 o A T2, Bl 9.20 7745,
WL R o Fl o WAE TR, & Wo=UnWE, WSIE Wy £ ¢ i k-1 HR
FEFHEEA U =W L Wo. HARNER, Wy £ o BRETFSE, TR U e o

B AE T2, B LR R P25 E B T 4516
BV REKEZE, A U (048 & FIEGNE, % k= 0 Bt RIEgR
EALER. k= 1 B, KT A AT, TSR ANT k 4R
ABFEBBAL, U & o I k gEREFEE. U U BFRAEEACERA R V 1)
B EHIET o MRTHRN N — (g g) N RESSERE. BRI V ZRAT R
(BHREENE), U AT R* (BRE R" MF2E, J§ n—k M BENE), # o %
AT N, o £ U LIRS o) ZRAT A £ A 49 EE, WADT 52 60
BRI AT AR, TR A R S, W o+ bi R,
w+ vi BRI, B ERETR N AT AR B 1 9.75
AR W = L(u,v) {54 U = BF20, B2 N RS20, 2 N fR%ET
2506, HEf 9.20 A&, W 2 N fl N’ IAZ 7R, 2 Wo=UnW+, N5
iE Wo & NI k-2 #AETFEE U=W LW, HANRE, W, 2 N’ B~
FTN, TR U R N (AETE6. Bk, RATKE 21 4EW T 4.
Bk 2 RATR AR FEY, 3 EEENEA. R U R U BT
IRV M, ERET o WEREEN N = (3 g) N R ESSER, i
Bl 9.78 ATl C = O. Tl o* MFFIEMN N/, B8 U #12 o MR T2,
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R, AR o A o IRHIFE U L, B, ¢ 112 o BB B op* = ¢,
Frbh @ £ U _ERR&IT EME . O

9.2.11 ZEIEMFEPREHIERABUAAT R A R FlefFHRElL

£ § 9.2.6 , BATCLT IR IT SN FRAE M H IESAR AR AERL A1 2 R A . £EIX
=, WAV E BB CIEAAERE (B R L R FRA A IES R ) #1E AR AR
HERYFI .

Bl 9.66 HIFHRAL, & A RIEEEXNRIERE, B £ ILXFRAE R, WAAFETE
R C, 8 C'AC = I,,, C'BC Xt R, X4 PN R & Fx L.
fE § 9.2.7 o, FATEFE B [FIS A [F5 F Ab AE AL BE SERTFRAE RERS fVF 2 N . 84l
S RSO FRAERE, W F B RS R A, AR C, 8 C'AC =1,
C'SC R RAFRAERE i IES A AR AE RS, B IR AT 4 2 F5 A RIS & [ b kAL

B 9.99 Bt AN n HrIEEKEXFRIER, S & FIFrse R FRERE, U174
K C, E7

b 0 b,
C'AC =1,, C'SC = diag ] . ,0,---,0%,  (9.10)
b 0 —b, 0

Hep by, b RIFFEEL

i FN A RIEER, MAETYE P, 18 PAP =1I,. il P'SP
RS R AR RE, MAFE IERRERE Q, 18

/ / — 1 0 bl . 0 br ...
Q(PSP)Q—dlag{(_b1 0), ,(—br 0),0, ,0},

Hep by, b, RIFFIH. KK Q' (P'AP)Q =1, RF% C = PQ Mgk, O
(Rl [F AR v AL A B S S Xt R R LA, BRATIORE 3 L O il L.
5l 9.100 Bt A 2 n WIEELXIFRARE, S & R SE RO R RE, iEB:
A+ S| >|A],
FEROLNARERHR S=0.
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iEH P 9.99 AIAN, AFAERERERE C, 15 (9.10) IUMOL. Bk, BATH

IC'||A + S||C| = |C"AC + C'SC|

diag L b S 1k j s we 51l
-b 1 b, 1

= (1+B)(1+8) (1 +8) 2 1=|C'l|Al|C],

FESROLMREERMRE r =0, ZBFEMT C'SC =0, Bl C =0, M RFBiE. O
fl 9.101 & A £ n WrLiERE, 2 A+ A IEE, Kik:
|A + A'| <2"|A,
FSROLIT A DERMR A N PRI RE.

B EEERER A T

& %(A+ A + %(A _a),

Sotb (A + A) RIERF, L(A - A) RERIHSER, Hibl 9.100 T4 4] >

oA+ A, SRR MR (A~ A) = O, B A JRHHRAERE. O

¥l 8.25 #9iEk 2 N A AFHERE, BiE A+S = A(I, + A7'S) &7
WK, REUE I, + A7'S R AEREIF. H A B0, S 8RR A
K AS = SA WHI, (A7'S) =8'(A)'=-SA'=-A"'S H A'S hRLK
SIFREERE. i 9.100 7148 I, + A'S| > || = 1, & WEIE. FL b, RATEH
THEEMER: & A >0, |A+ S| > |A; % |A] <0, W] |A+ S| <|A|, F5HK
NHREXRMFER S=0. 0

) 9.27 &9k ik 2 FRATH L IE MU FE A9 IE 2 AR AR HEBLSRAERE: 4 T'AT =
TAT WEER n BrsCxFRERE A RS, W T 0 S FRE R B s i 0 FR A R
S A =1L, W TT =TT, B T REERER, SFEEELZERE P, #

b b,
?%P'TP:dlag{(al 1)’.-.,((1 )»C2r+1,'--,Cn},ﬁq:bl,---,b.,%

—bl aq —b,- A,

T FEBNZHTHE AN
(P'TP) (P'AP)(P'TP) = (P'TP)(P'AP)(P'TP),
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P’ AP "B EMER KX FRAERE, B T MRS 4 BN Y P'TP X REUR
AR, MAGI TR E T £ ERfr R, 5 T EXAL LM SRR —ME
e, W T SR XFERE. & T EXAL ERRAE AR, BATA ZIEH N T

AR FRAERERI AT, 44, X B T = (“b ”) (b£0), & A, = <0 1>,
a

- 10

WH TIAT = TAT, 3 F@ETEAF ab=0,Hb #0, # a = 0. HIK,
0 b O

H T ENAE LN YR E R, X =MEE T, = -b 0 0] (b#0),
0 0 A

000
A Ay=10 0 1|, N THAT, = T ATy Z R EAE bA =0, {8 b #0,
010

BMA=0. FEit T=diag{ ( (:) t:)‘) ( (Z l:)) ;0,0 ,0} WA RIS FRAE
=1 —Ur
K. &2 Lprid, LRMAIE. O
BT RBANE —F IEAERE 1 IR UbRAE R 035 T NI

Bl 9.102 UEW: (1) HE— ERFERFH T RRAAET P SEXFRAE R Z R
(2) FE— n BrSERERESI AT ROA AT 3 S SEXFRAE R Z A

W (1) B A RIEXRER, WHFELEXERE P, £ A= PPBP, B =

cosf; —sin6,;
dia‘g{Bla"'1Bra32r+17"'7cn}, KEP B; = > ¥ ('L= 1,"‘»7')7 C; =
sinf; cosb;

cosf; siné; T — 1 0
sinf; —cosb; T o —1)

W B;=8ST;(i=1,---,r). &

+1(i=2r+1,-

S=dlag{sl3 sST,CZT+11"' ’cn}’ T:dlag{Tl) sTﬂl*,"' ,1}3

W B=ST, £ S, T #ELXKEM. &5 A= (P'SP)(P'TP), Bl A RHA
X FREERE 2 .

(2) AHEREM n BYSLAERE A, BRSBTS A=QS, Kt Q REXE
[, S R4 IE & SERFRAERE, Bl (1) "IN, Q FILAZM AP SR FRIE FEZ AR, M
M4 WRIE. O
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$19.103 & A, B A nMIEZHRE, UEH: |A|+|B| =0 4B % n—1(A+B)
AL

JEBA R I 2 R R A 30 R A R I A8 R ) SR AR AR IEACHE B, % AB! i 2
EX4ERE. |A|+|B|=0%MT |AB'|=—-1, X 1(A+B)=r(AB~ ' + I,), # &
BER: % A R n B IERHERE, T (Al = -1 H4HMY n—r(A+ L,) NAHEA].

FH 1E A8 5 B (1) (E AC AR AR E B BR i v 4, A7 AE IE S HERE P, 1573

P'AP—diag cosf —sinf; L cosf, —sinf, SRR §
sinfly cosf, sinf, cos0,

Hepsing; #0(i=1,---,7r), BA s ™M 1, t > -1. T& |A| = (-1), FH

P'(A+I,)P

- 1+cosf; —sinb, L 1+ cosf, —sinf, 220, 04
sin 6, 1 + cos 6, sin 0, 1+ cosb,

MIfi t(A+1,) = n—t. Witk |A] = -1 HHACH ¢ A, B HN Y n—r(A+T,)
RNEH. O

2 B19.103 MEBHERR: IETMEN A, B il |A|+|B| =0, |A+B| =
0. X—45e Wl 3 2 FHEMEMETT CRUTE 2.17 M) RE . XHENIER
HREATHIRMESET 1830 —1, ¥6) 9.103 5@ @A & A, B N n BriEZSHRE,
W |A| = |B| 44 n—r(A+ B) AEH.

il 9.104 # A K n WrIEZAERE, IEM: o(I, — A) = ((I, — A)?).
ik 1 HIESCHERE R IESAR R AE R B R T N, FAE EXCHERE P, (575

, . cosfl; —sinf, cosf, —sind,
P'AP=diag RO e e s epan o= i
sinfly cosf; sinfl, cosf,

Hising;, #0(i=1,---,7), BH s N1, ¢t D -1. FHikk

P/(I, — A)P

- 1 — cos b, sin 6, L 1 — coséf, sin 6, 0, .02, .24
—sinf; 1 —cosf, —sinf, 1—cosé,

M r(I,—A) = n—s. FIEA R P'(I,—A)?P RIER, HHLTHr (I,-A)?) =
n— s, A WAL,
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k% 2 EEF
(I.-A?=(I,-A)(AA-A)=—T,- A)(I,- A)A=—(I, — A)(I, - A)' A,
il 3.72 A8 ¢ (I, — A)?) =1 ((I — A)(I — A)) = (I, — A). O

5l 9.105 W ¢ £ n HERKKZE V _EMIERZER, 5 detp =1, MR ¢ &—
NiEks; # det = —1, MFR o B—A R, KiE:

(1) AHETEMEELERFADNEZTE, BFE v e V, v # 0,
p(v) =v;

(2) RFLAEREPIEZTEE, BFEve V,v#0, p(v) = —v.

B HIELZHROEZHUAAERE RS, FEV N —HREER
i oer,en,- e, B o EIXARETHRRTERRN

s, —sinf cosf, —sinf,
A = diag vasbL e o i IS R, [ L, %)
sinfl;, cosf, sinf, cosb,

Hepsing, #0(G=1,---,r), HFE s MLt AN 1. FHt 2r+s+t=n, H detp =
det A = (—1).

(1) & n AAHH detp =1, W ¢t ABE, HH s=n—2r —t HEE. Ko,
s> 1, AHAFERENEEE e;, 77 p(e:) =e;.

(2) & detp = —1, W ¢t N&EH, R, ¢ > 1, HEEFEENERE e,
B o(e)) = —e;. O

& BAPRE—F M. SHECERENILTEL. —MELERE A RT3
AU PR %5 1Al =1, 0 A = (0 ‘S‘n") Foor LUB R R B3

sinf cos

AR % (Al = —1, W] 9.105 (2) ik, 4 = (0 S0 ) i

sinf —cosf
TR ARFEFELN RS, BEF] 9.105 AT A, =PrIEZHME A BIESSAHPARHERL S
cosf) —sinf

A LUEHEAN diag{ ( ) ,|A|} HIfR. B U = L(ei,ez), L = L(es), M

sinf cosf
M A =1 K, EARZEBRELL L oARE s (B EYm U L_REA BN
), 4 |A| = -1 B, IERE#REXTFE U MRS (BH e; & XHEBEZE) B
HALL L A e s .

AAES 6 B R 7 FeP it R b =M (A0 R A AR ), 3T R
ATTRE R I B9 A il
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(1) AEER (F) Ak XEFRER (FIEMER) A f B, fIRFFEER
$ikE (F4EFF) P, 1§ P'AP 1 P'BP ##Zx %k (P AP #1 P BP ¥R *1
SRE). XA B LR R WK R R E RS (EE R ERIERET)
o Fl 2, F—HEANTHI A SLRFAE 17 B, X 4 15 8 1E 5 40 R i% A AR 25 8] B AR i IE A 3.
Bl 9.106 [81%F 7iX AN AR, F 9.107 K6 9.106 IS5 RHE B B AR AR .
Ab TR T 5 ] () S A AR A% R A A e () A SRR () B, AR S VA gh .

(2) BB EARAEL XTLIEMER A 1 B, R fFEEREN P, {f PPAP
M P'BP # 2 EAAHARAERL. XA o] &5 i) 4518 Ak B B B AR A5 9.106 K4, {H
R T SEHE R R A SERFIE AN SRR AE () &, (R b o) R A9 LU ST 4. AR S IE AR
e (1 175 T A 0T B e 7 B, FRATTSR B 8RS 5 22 1R T2 8 ) 7 R A X A ) . IX R
fiff e S R B ) B 8 S 2% () il ) — AN B v, BRATIAE S I BB AR S O R R
AR TLERAE.

5 9.106 ¥ @, & n 4ERRKZ(E (BZHE) V EROBANEEME T (IEM
HT), Kik: VA —HhH @ 1« (A FLERAE ) 84 51 bRt IE 28 5 1 78 2 & M4
7 o = .

WY RIELEM. FA o M ¢ £ HENTH A SURHME R B4 B bR e IE AL 5
TR R R X FRE R, TN A AR RESRVE AT AR, FTLL o = .

FHEFEE. X n FRGAE. 2 n =1 NERER. BRELGRX n— 1 ERRE
BIRRAL. A o = Y, BRE Vo £ ¢ BB THRIEE Ao BIFFIE T2, X x € Vi,
H

eY(x) = Yp(z) = P(Aox) = Aop(x),

FTld (z) € Vo, Vo 2 ¢ BIAZETFZNE. F o, v BRRKZA LR BEEETF, U ¢
PRI Vo IR B fEMHE F, SFE SR EEMERERE, FEitk o My £V,
EOHE-ARNHEBBAFFERE e,. A ¢* = @, ¢¥* =, HH 9.20 7TH, L(e;)*t
2 o My MAZTZE, Wi @, ¢ BRHIZE Lie )t LUARIZ8E B MEEE T
5 e RETEE EMEREF, W o RHITE Vo DEERMEEMRERR, Bk o
Moy EV FELH -NAKEMEAFENER e,. BA o, BREERET, H
%l 9.24 AT, e, MR p* " FIFFIEME, FEG 9.20 AT%1, L(e;)t 2 ¢ Ml ¢ K
ABF2NR), T @, BREIE L(ei)t BRI EMET. HHHARIK, n—1
T 20 Lie )t A—HHE @, BIALKFER B RAIIRMEIESLE e, e, T
= e, e, - e, MEABERMIRAEIERZE. O
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& Bl 9.106 KIAREIRAE: n BrSEXFRIER (R IEMAER) A, B RN IER ()
AT X AR R EZ %K AB = BA. THFG]ER XX — @i

Bl 9.107 & A, (i =1,2,---,m) & m DEXRFRERE (FEMRERE) BRET
e, SRF: FFEIEACHRE (F4ERE) P, i P'AP (P A.P) ¥ R%t fsERE.

BB X o AR B A BRE o YRR E (BURERTR) g
YA, Xt n FIBCE RGNEEAE PIAEE — 4 g A, B0 SLERE M B 20 R AR v IE AT
B Yn=1NERER, BUEX n—1 EFRLERIER. HE 9.106 AR A, &
HAEW A, BAOH AR IEMFFHERE, SN e H er MEKEN 1. 1E Lie))*,
KRN n -1 gEEEBR A, (EAEKHEER) AT TR, ¥ A RHIE Le,)*
b, AR, Lle))t H—HIRHERE es,--- e, BNEMEHLZ A, BT
ME. F e, eq, - e, BRATERKIRAE EACEE. W5 LLBH R U B 115 5 3R T
EHgw. O

* 5] 9.108 & A, B Z2F n MTSLIEMMEMH AB = BA, Rif: HEIER
YifE P, PPAP #1 P'BP [RINf Jg IEAC AR bR AE Y.

PER XTHFERIERY n R Y[ =0 NRP\PPITEELER. Yn=1
B 510 BAR. BB IRXT /AN T n KRR B LRI A, B B2 n 4
B a] (BUbRdE N RR) BRIk H. 8 AB = BA, Fill A, B 5 A 3H4
fEF &, HARSESELmE. MERLHE TREMKERN 1, EZNe. HT A B
R EME T, thehfl 9.24 AT 50, e, 2 A, B’ HIAFAE R, il d151 9.20 7] 41,
L(e))*t & A, B WAZTZ6], 3+ H&MA#H A B RHIE Lie;)t EUARI A #E
IEMBEF, Iifi B g BI eI 45 8. IR R S0 B E AT B H1ER. %
EAAHKKIFMEAERN a = u +vi, HH u,v HRLAE, BK

A(u +vi) = (a) + bi)(w + vi), B(u+ vi) = (az + boi)(u + vi).
B 9.75 BIE IR ARG @, FAI1EH

Au = au — biv, Av =bu+av, A'u=au+bv, A'v=—bu+av;

Bu = ayu — byv, Bv = byu + aqv, B'u = ayu + byv, B'v = —byu + ayv;

HA v = v, (u,v) =0. REHBE u,v REMFE, TRE TN L(u,v)
E, &t A, B fFEARAEIER I u, v FHRIRTERESFIA

ay b1 a9 b2
—bl ay ' ‘-b2 as )
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® W = L(u,v)*, A L(u,v) H& A", B’ FIARZEF=E0E, SBf 9.20 ol &, W
= A, B RIAZETZE, FEHLHEEHR A, B REE W LA #BRKERET.
HIFMEE, FE W H—HRMEERE e;,--- ,e,, FEIXHAET A B MRRHE
FEIAERZHLIRER. 4 e, =u, e; = v, MTEFHEERHE e,e0,--- e, T, &M
# A, B MRNEME R IEZHAUGER. O

THEINKRE BRI IER (B) XA R I ARE AR SR A

5] 8.25 ¢9iEk 2 BN A ASEXIREERE, S AERMFEREH AS = SA, #
HBl 9.108 AJ A, FIEIERZHERE P, #15

P AP = diag{/\l, /\2, " 8 ,’\n}:

b .
P'SP = diag 0 & 0B L0,---,0%,
—b; 0 b, 0

Hepby,--- b RIEFTEHK. H A S XA 4 PAP,P'SP [ Z#:, MifunA]
BA =Xy dopo1 = Ao EEF A A BN #A0(1<i<n) Hik, BITH

At b Ao "
P'(A+ S)P = diag il I M . i FRRPICTIN V. %
_bl )‘1 _br )‘21'—1

M
A+ 8| = |P(A+ S)P| = (W2 +8) - (Br_y + 62 Agrpr -~ An # 0. O

LEAVEB| FRALE AN ZRAE A B, BATAT DTSR MR R AR R AL,
XRBAVERAIET 2 —. Flin, BATAT AR FRARE . S50 FRAE R A IE 4
SFSLIEAUAE RE B AR B B IEAUAE PR b 2.

] 8.25 ¢k 3 A REXMIERE, aJiEERAE Hermite 55[F, S &L RX
REEE, AR EB 2R Hermite 5P N AS = SA, # ] 9.107 Fifpl 9.88 7]
M, FEBER U, [£458

U AU = diag{\1, X2, - ,\n}, U SU = diag{ui, pai, - - , tni},
Hod A, #REEH, TR

U’(A y S)U = dla‘g{’\l + #1i, ’\2 + /LZi, e 1/\n + ;Lni},
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BI A+ pii B A+ S HEARRFEE. B9 SCH BE I B RFAEE O, AT Aoioy +
Poi-1i 5 Agi + poii (1 < i < 7v) B AFHEFHEM, 1 p; =02r+1<j <n), Aifi

A+ S| =T A+8S)U|=X+ud) Ay + 13 _DAars1- A #£0. O

] 9.50 #hiEk 3 DEHER HiExaot. T A B #2 IEE L FRER
H AB = BA, ¥l 9.107 vl &0, FFEEZHEE P, #5158

P'AP = diag{AhAQv”' ’An}a P'BP= diag{/j'lnu'21" ' 1/1/71}7
Hoep Ay, py #RIESKHE, T2
P,ABP = diag{/\ly,l,)\zug, wEl /\nun},

Mifi AB RIEFERE. O

% 9.60 #9iE% 2 HT A, B #E2EELMNHEMSRE AB = BA, #H# 9.107
Al &, fFLEIEACHERE P, {15

P'AP = diag{\1, \s, -+ , An}, P'BP = diag{us, 2, - , fin},

Hep X\, HWRESEH. XEAN A- B RIEERM, Fill P/(A - B)P iR IEZER,
M Ai > pa (1 < i < n). BSEIHMERHIIERS &k, BA1H

P'(A* — B*)P = diag{\} — pi1, A3 — pt5,-+ , Ay — bin}s
Mifi AF — B* RIEERE. O

1] 9.62 #4iE% 2 EEZF (AB) = BA' = BA= —-AB, Bl AB RSRMHK
pE. BRI S AB = 0. fiRiiEE:, & AB NIEFLRISFRERE, WHFE n ik
LA P, £

Pl(AB)P=dlag 0 bl 1y T o bT ’Oa"'vO )
—b, 0 —b. 0

Hf b, #0(1<i<r),r>1. & P HEARNFIAEAN a; #0, ap #0, W
ABa; = —bjas, ABas = bia;.
H A BEIEEEAE
a}BABa; = —-haiBas; >0, a;BABa; =bhasBa; =bajBa; >0,
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M ai\BABa; = 0. fiRH A BRIEEEAH, F4E n LK C, &
" A=C'C. FEANA

0=a|BABa; = a|BC'CBa; = (CBa,;) (CBa,),

#l CBay =0, \ifi ABa; = C'CBa; =0, T/& bjay =0, X5 b #0, ay #0
FiE. At AB=BA =0, H# 9.108 ] %1, A, B 7] [A]i} 132 %f 4k, A B 1§ B
HEiIEM4ie. O

#) 9.62 #9iEk 3 B AB=-BA A8 A’B=-ABA=BA?> )l A5 B
A[AZH. B 9.108 FI AN, FFLE n BYIEZCHERE P, (E15

PIA2P = dlag{/\?v 7)‘3-70a"' 10}7 PIBP = dlag{“lu s My Hrg1y 00 ,,U,n},
Hf>01<i<r), r=1A). FEZ
P'A2P = (P'AP)? = (diag{\1,- - , A, 0,- -+ ,0})7,

BT A RLIEER, % PAP 5 diag{)\, - ,A,,0,---,0} #i& P'A’P MHEARF
FiR. B R AR ME—E (BI%] 9.53) AT fF

P'AP = diag{\, - , A, 0,---,0}.
¥ LR ESMNRN AB+BA=0 $08 ) =--- = p, =0, 5071 O

7E4 9.84 F| 9.93 th, R FEM wp = Yw BIRDIE o = wyp BIRA—EME
— (LS ERMET o ArMsnt), Ed%] 9.107 Ff) 9.108 A%, ¢ KIS E—E
T an s EEMEE B R AR AL O AIE . A TE B AR R4 B 45 50 | S 3RIE.

9.2.12 Wr#. BRI M. FFEZIBAEIA

EomERKER EAHME FEsA EERE FREENHRZ —.
7E § 9.2.9 #, AR AIER T R IEME FH 3 DREXM; 854 1] +, A
FH i o @i B T e PO . T ISR ERE — N A 1 R
5] 9.109 &V A n EBHENE, @, AV ERIEMET, EA120% & A E%r
K EARMR. IEB: ||e)| = |¢0@)| SMEER v e V AL ERMR
TV o
p=MEi+: -+ NEy, v=mE + -+ uE,
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Horb Ay A A g, e SPAIRE @ R RIREARERHEE, B RXRMIER
BEET, HH (M| =|wil,i=1,- k.

U T AHERM v e V, dil R R T
le@)I2 = A PIE @) 2 +- - + I BRI,
()12 = [ PIB: @) + - + [ P Eu(0)],
FR (o)l = )| K.
HIELEN. AEBEREZE V h, Pﬂﬂ_fﬁi?ﬁﬁﬂﬁﬁﬁ, B EER w,v eV,
(,9) = gllu+ o — Tlw — ol + o+ o] — L — v,
Wit o, KL
(), p(v)) = l||so<u + o2 = Jllelu— v + incp(u +iv)[? - Ll @)
($(w), () = Zllb(u+ o) — Tl — W) + S lp(a+ i0)] — &bl — i) 2,

B (p(u), p(v) = (¥(u), P(v)), AT (¢*p(u),v) = (P Y(u),v), B (¢*o(u) —
P*ap(u),v) = 0 SEEK w,v € V L MEBLEN ueV, ELERPL v =
e p(u) — P*p(u), HARPIEEETRE o p(u) = ¢*¢(u), MX—FRAFER
1w eV BOL, NTTAIE @*p = ¢*p. RIEMET o,¢ MiESHA

p=ME + -+ MEy, Y=mF+---+ puF,

Hf Ay B ¢ ERAAKNKEE, By, B BN IEXREHT,
s s R b EEARKFHEE, F, - F RN EZEEE T, U o, ¢ 1
AR

*=MNEi+ -+ NEy, ¥ =0F+ - +4,F,
TRE

@ =|MPE+ -+ [MPE = [ |*Fy + - + |w*F = ¢ .

B A (L <0< k) BERHR, oy (1< j < 1) ERHAE, §ERE o'p = 9y
WANESWR. HENE FESMBOME M e =1, BEES L RABIERISFE
H Ml = |uil, B; = F,i=1,--- k. O

Xtn Bk (2) BENS, R BT RES B2 UL LS, BitE
KEHE 75 [ B I R, S P o0 TR ) A P AR ARG AR T 7E 85 8 S B ] R, A1
A B K RATIH R BRI K T B, SR & (8 s A+ MR A
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) 9.110 & A Ay n FrSEHERE, A’A BIEEKHEEN AL A5, 7, P o<
N<1li=1,2-,n iE#:

i — Al 2 (1= A1) = Az) -+ (1= An).

B A MRARA A=QS, Hh Q RIEZHE, S &Y 1E 5 S FREERE,
W A’A = 8% M1 § BAEBREER A, A2, An, R 0< N <1, TR RAEIE
B L, — QS| > (1—A)(1—Xg) -+ (1= A,) BIR]. & P AERHMR, 13 PSP =
diag{A1, A2, -+, A}, Ul |I, — QS| = |I, — (P'QP)(P'SP)|, &% P'QP iNIE
AR, A YN —F R S & IER SRR diag{A, Ao, -+, A} FIHIZT
P OLEEAT IR,

EHEREREDS N =1, WHEEW |I, — QS| > 0 BIA]. 4EH I, — QS HIFFAE
B A€ C LLEXMMNMFHERE £ € C, W (I, — QS)E = X, B QSE = (1 — M.
W€ = (a1,as, - ,a,), WTE C* MtsENEIT, G

11— APJIEI* = (1= NE, (1 - M) = (QSE, QSE) = (5S¢, S¢)

= [MPlar? + [AaPlaal® + - - + [AnlPlan]? < aa|? + lag]? + - - - + |an|? = (€],
FR - A <1, XUH A Seipdes. FE A %508, Wb AT fuse, Xt
A4 I ) R R ALE AL A0 BROXT , AT | T, — QS| > 0 JROT.

ERER N <1, T=1I,—8 =diag{l —A,1— X, ,1 =X\ }, M T IE
ZH T =1 -A)(1—=X)---(1=X,). 1% R=T"" = diag{p, po,"-- , ptn}, 3t
o= Ty 2 1 KRB |1, QI —T)| 2 [T, A IEY |R—Q(R -

L) > 1B, £l R — Q(R — I,,) M4FIEME A € C DAY N HIFFAEA & € € C,
W (R-QR-I,))6 =X, M QUR—I,)6 = (R—AL)¢. & &= (ar,a2,-- , ),
NE C MARENRT, &

((R - >‘In)§s (R - AIn)ﬁ) = (Q(R - In)gs Q(R - In)g) = ((R - In)gv (R - In)&)a
NITE]
= APPlaa|* + |pz = AJaz]® + - + [ — APlan|?
= (1 = D?ar* + (p2 — 1)?[ag|* + - + (o — 1)*[anf®.

BT ai, a2, an DEAE, MEEERED o, 15 | — A < |p — 1, ZUH X B
HWAFET 1. Fik X FHEH, WBLKTET 1; HAEE, W5R, SEKTFS
KF 1, A\t [ R-Q(R-L,)| >1 L. O
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(0]

Bl 9.111 # J = (
|A| = 1.

ik 1 Laplace EASEW |J| =1, Nfith AJA' = J 78 |A]? =1,
Bl Al ==41. R A= (B C), UES)

In X e ey N
O)’ AN 2n Brsef /M, W2 AJA = J, KilE:

D E

AJ+JA:(B C)(O In)+<0 In) (B C)z(D—C B+E)’
D E)\-1, O -1, o0)\D E - B-E D-C
5] 2.60 HKBARIIERE (rHY1EERHR) 715

|AJ +JA|=|(D-C)+ (B+E)i||(D—-C)— (B+ E)i|.

HE2 |((D-C)+(B+E)i| 5 |(D-C)— (B+E)i| H L4, #h |AT+JA| > 0.
WA (AT+JA)A' = AJA' + JAA' = J(I, + AA"), H I, + AA’ NIEEME, HE
|(AJ +JA)||A| = |(AT + JA)A'| = |J||I, + AA’| > 0,

FHi |A| >0, \ifi |A| = L.
. : B C
IEk 2 &A=< ),WJFEAJA'=JHH%
D E

BC'=CB', DE'=ED', EB' - DC'=1,.

W C=8Q NI, Hh Q RIERHR:, § & IEZEEXNIFER, Il ¢’ =Q'S,
HHAE
C(B+tQ) =CB +tCQ'=BC'+tS=(B+tQ)C'".

HA |B+tQ| = |Q||tl, + BQ'| &— kT t B n IRFIAX, MAELHH EEZ R
A n AR, NTTATICE—FI5L8 ¢ — 0, 75 B +,Q ¥HER. FIABEM AR IHE
TFATFI X HE:
B+t,Q C

D E

=[B+4Q| - |E- DB +tQ)'C|=|E—-D(B+tQ)™'C|-|(B +t:Q)'|
= |E(B+ Q) — D(B +t,Q)"'C(B + ,Q)'| = |[E(B + t,Q) — DC’|
=|EB' — DC' + t:EQ’'| = |I, + t: EQ'|.
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ERFEAFEBARER, 4t — 0, B8 |Al=|L,|=1.0
THENKE BT RETBIIFNHA.

Bl 9.34 #9iE & 2 BAIMRMEY —THERTREI MO TE & A
& omxn KR U A'A & n B IEESKERER, SAEn MEZER Q,
S O

ﬁﬁ QIAIAQ = (O O)a ﬁq: S= diag{01,02,"' 7Ur}7 (251 Z a2 2 T Z ayp > 0
A ANEEEFFRE 2 Q= (a1, as- - ,a,) AFIGH, N B; = —Aa, (1 <
i<r) RAMIERZKEN 1M m 45 RE, HHFT KA R (W*Tfﬁl*]ﬂ) -

PHEERCE B1,Ba, -+ B R P = (Br,B2,-+,Bm), W P A m BrIEZHER, fﬁ

2 AQ=P ((S) g), WG A =P ((S) 0) Q' NE RS, [FEIA R HE.

HA A'A=B'B, # A, B HHRNGRE, HH Q RMFAK. dtalBEIHA m
BrIEAZHRE Py, Py, (E75

S O S O
A= 1 ,, - I.
"5 0)@ 22 (5 o)

2 P=PP), Nl PAmMEZERE %L A=PB. O

%2 FMEA 15 itk 3 RAVEERIREELEE b, f(A) = % oF =
i,7=1

tr(AA'). & P = Q,DQ, N REME, Hh Q1, Q. NIEZKE, D = diag{d,, d,,
©ydn} XA, d; > 0(1<i<n), Il PPP=Q,D*Q,, TRH
f(PAP™Y) = tr(PAP Y (P') 'A'P') = tr ((P’P)A(P’P)'IA’)
= tr (Q;D2(Q2AQ'2)D"2Q2A/> =tr (D2(Q2AQI2)D_2(Q2AQ§)’)-
= f(D(Q2AQ3)D™),
f(A) = (AA) = tr ((QAQH)(Q:AQ5) ) = /(Q:AQ)).

FHIHERN B = Q:AQ) = (b;), 84 f(DBD™') = f(B) ML, AR HK
HEE A

n

Z !

i,j:l ij=1

MAGRE d =dy=+-=d,=d>0, \ifi PP =Q}(d*I,)Q,=d*I,. O
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FIF A SAE 2 8, BATE T LU SCERVEBR ST R RE (T SCIE. T T BR A3 (8] 2
V61 i 5 A Bk S ) SIC R R AT T, 1 4 () 2 ) O 2 P R i 1 S8 o ) 155 2[RI BE T 4.

5l 9.112 W V.U Z5IA n,m HERKZEE, ¢ : V — U NLEBS, RiE: 7
FEME—RIERST o : U - V, 2T &M

(1) e = ¢; (2) Yorp = (3) Yo 5 py HEAHMET.
ik 4 FXA ¢ B Moore-Penrose |~ ¥, il 4 .

JEB SR, 12 €: (Kerp)t — Imop N ¢ fE (Kerp)t LHIRSI, B 5
IF Ker€ = 0 ¥ H dim(Ker )t = n — dim Ker ¢ = dim Im ¢p, &2k 1% B 5 (1) 4E
BAAT 5, € NERMEREN. GBS v : U -V W'F:

o £—l(u)a %‘u S Im(P‘
¥(u) = { N sl (9.11)

B U = Im o (Im @) -, A 4.2 T4, b3k SUAT LAME—HUGESR 5)% A U L3¢
i o BORIEBST. 8 o M AR, & {erean e} B {1, for e\ Fin)

SHIR VR U BRREER K, (519 o (ER0P AL T B H R R (g ‘O’)

K § = diag{o,02,---,0.}, o1 > - >0, >0R8 o HEKERE
TRME BE ele) = aifi(l < i r), ple;) =0(r+1<j<n) &S
BIE Kerp = L(ert1,--- ,en), (Ker)t = L(ey,--- ,e,), Imp = L(f1, -, f2),
(@) = L(frrn, Fn) B $(F) = (1< i <7), $(f) =0(r+1<5 <
m). BSHWIE o, WREF 3 MR, KBIEW T o M7 SGEHITEEEN.
FEME—1. BEEEKEMS ¢ U - V, HEBTE 3 MR, WK R
TIEH v 5 (9.11) I E XAHFEEIR]. H e = @ A7 (Ye)? = e, B P
ERETH, Ly RAFME T, MAFAEV W—HHHEERLE g,02, ,9n,
#18 e EXHARETFHRREMR diag{l,,0,_,}. FEAIE pp WREE%EH
PEBEE F, MAFE U —H%E hy hy,-- by, 58 o XA THRRFER
& diag{I,,0,,_,}. % ¢ EXWHAETHIRREFEN A = (aij)mxn, ¥ FEXH
HETHRRHEIER B = (bij)nxm, WHLYEBG S G KRS TR 8 M
R THE BA = diag{I,,0,_.}, AB = diag{I,,0,,_.}. H¥FMH (1). (2) LXK

WM SR XSS ABA — A, BAB — B, # A — (A1 A
AZI A22

> 03
<
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B = (B” B”) St 4B, AT

By, By

(Au A12) B (Ir 0 ) (Au A12) B (Au A12) (Ir o )
Ay An) \O On.)\An An) \4n A»)\O0 O,.)’
M A12, A21,A22 %ﬁ%gifﬁffﬁ? [] 2 AT E By, By, By %BI%?%EME, ﬁﬁ AnB =
I, % A, WBERESHRN Ay = PSQ, Hdh P,Q N r MIERHE, S

diag{oy,09, - ,0,}, 00 > 02 > -+ >0, > 08 A, WEKRFRME, W B, =
A7 =QS'P' N B, WHARESE. &

(el, oy €ry €pgyy 7en) = (911 oy GryGr4ty agn) diag{Q)In—r}a

(fla L 1frs fr+17 T vfm) — (hla U shrahr+ls e 7hm)diag{PaIm—r},
N ey, e - ,e, &V B—HIRMEIERIE, f1,f2, - fn B U B—HIRHEIER S,
BRWIE o 7EXFAIE TR RN (g g), o TR T 0 TR
, (st o . .
A ( 5 O)’ M v 5 (9.11) REE L —2, XA TE—H. O

E () B VU REERME, BHEH o = @1, FEHEBS R
SIS R 2 R RA 0 A HE . B 9.112 S URIRAT, X KK I 2 18] 22 18] (O 4E R 2R 1 ik
G, H T SGEESAETE; FeRilih, 24 o = 0 I, of = 0; #—2, TATE AT LLR FH £ 1%
MRS AT RAE AR ME H I T U, BIfFE V Ml U BIARHEIESC R, 153 o EXH

=1
U35 TSR ((S) g), T o 7 PREAE T F TN SO g), £
H S = diag{oy,09, - ,0,}, 01 > 09>+ >0, >0 R ¢ MEEIEFARE.

(2) B 9.112 BB RR A Z2HERER ) . B A A m x n SLHRE, WAFEME
—H) n x m LHE AT LT EM:

(1) AATA=A; (2) ATAAT = AT, (3) ATA 5 AA" FHRLXHFRIERE.
FiRHE AT #RA A #) Moore-Penrose |~ ¥, # A & n Hral %R, N AF =
A RIEERER T SO R AR R, M A = Onyn B, AT = Opsn. &

S o s1 0

] = S I Il T = i Il
w A P(O O)Q N A WERES R, N A Q(O O)P N At IE

FES. XMW T IR A KT SGE AT BHETE. R SOSERE R
BiphHEERNMA, RTRE, ROAESRITZ TR, 8 7TKREZAR
F R E R ML T RAR KRR, BATRE SGERW T A
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f5 9.1183 W V.U 5N n,m $BRIKZ(E], @ : V — U ALEBS, of N e
B SGH, RIE: ofp & V B (Kergp)t EHIEREHET, o' £ U 3l Imp L
FIER B HET.

iER B 9.112 FHUEBHERERT &N, 77 V BIbRHEIEARC 3 ey, €0, ,€,, U ]
*E;?EIEQE .flsf?a"' ».fmu {f?%

w(ez)—azﬁ (1<i<r), ple)=0(r+1<i<n);

(_f])=—e](1<_7<'r) T(fj)=0(7‘+1§j§m).

Bl ofp(e) = e (1 <i < 1), plples) =0(r+1 <i < n); pp'(f;) = £ (1 <
3 ! (1) =04 1S5 < m). BBH Korp = Lleray - ven), (Kerp) =
L(ela"' aer), Im(,o: L(.f17 ,fT) (Im(p) (fr+1: N 7fm)7 éﬁléﬁl@ﬁi—l" a

Bl 9.114 & A Ky m xn SEHERE, B8 & m 4ESLIFE, S E 26 LR
HEA. KA

(1) HLRETTRE Az =6 H#, Nl z = A3 ZME— KK S/,

(2) HEMHRA Az = B T, N z = ATB REEIEIR, Bl L

Az - 8| < || Az — 8|, V& € R,
3 H R BB M — B B/ I B AR

BB (1) RS RANE o, BIWHE Az, =0, Wl AATA = A T4,
z=Alg= AtAx, Wi Az = AA' Az, = Axy = 3, B 2 W2 RHAKR.
H#l 9.113 Al &, 2z = ATAx & zo F| (Ker A)* ERIERER, N ||z]| < [|zoll,
LERL LAY zo = 2. H xo FAERMERTH, 2 = ATB BME—HKER/DHIRE.

(2) Hf 9.113 AT A, Az = AATB 2 B F| ImA EMIEXHE, FHt{ER
1z eR", (B— AAIB) L Ax. TRHAKEHEE

Az — B|* = [|(Az — B) + A(z — 2)|* = || Az - B + | A(z — 2)|* > | Az - B,

HERMSLKHNHY Az —2) =0. WL Az = Az FE— =, fF7E y € Ker A,
8 z=y+2z HPF 9.113 MIEHIEATE, 2 = A1B € (Ker A)*, FH || =
lyll2 + l|1z]1%2 > ||z]|?, FERLLEENY © = 2, B z BFTAREELPME—RKE
B/ REEL. O
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E EEPREESRINEEN Az = 8 @ H 2 REUENE A JIHKETLREL
KM FRE. W, BHRIE AT = (A’A) 1A, FikRAEELN z = (A'A)1A'B,
XA ELMET TR Az = B 8/ Tk,

§ 9.3 X%k

9.3.1 W & =

-, RE M
1. % A, B RIEZHER, k RIEFTELH, P ReTEHERE, W ().
(A) A+ B th2IEXHFE (B) kA th 2 IEACHERE
(C) AB R IEAHRE (D) P~ AP 1 EACHER

2. THIGRIEHMZ ( ).

(A) HEFME u, v EX, M u, v KHETR

(B) HRE vy Ml vy IE’)E, vy Al vy 1EZE, W vy A wg IEXR

(C)&FH U, W Z2RRIKZEM V MFZEREUNW =0 MU M W IEX

(D) # U, W BERIRZEM V BFZH, E& UNW =0 H dimV =dimU + dimW, I U
=W BIER AN

3. FIHEME M — ((1) _"1) ERAERR ().

0 1 1 2
(A) (1 0) (B) (0 _1>
1 1 0 1
@) 1) o (° )

4. % A R n PR wRpE, W ).

(A) A FIFFHEMEMAEIHEST 1

(B) A & n MFEFIFHEE

(C) A MER n AN TE I HRFAE ) B 1 TE 58
(D) HFEIERERE P, f P'AP 3t fadi [

5. FHISRIEMR ().
(A) PIHRACLE) X FRAR R 46 TE ST AT G (B) [FIF IE 78 B0 A A
(C) LR 7€ S AH ] 69 7] B R B 6 A AL (D) P& [F] O P A A AU

6. B A& n BriEACHERE, W ().
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(A) A M4 RH (B) A MHEARBEKST 1
(C) A A FF IS HHER (D) A HIZ T SR E FI R P ER

7. W & n BRI V ERXRRRSR, W( ).
(A) @ £ V HERE— 45 T BRERE R SO PR

(B) @ £ V HMER—HLIEATH T 05 R A2 S0 FRA R

(C) @ f£ V HUER— AR IE 225 T HIRE R 2 X R AE [
(D) ¢ £ V HERE — 43 T BRE MR IE S AR 0L

8. BEARE n MHERE A RIEZHEREMEMSER ().
(A) A ¥ n 4EIEZZF [ B2 R IE 2 F [ &

(B) MEEN n #F R o, (Aa, Aa) = |a?
(C) A R¥FmBEFIAAE

(D) A MHFIE[EAR 1 88 —1

9. n MK EMAHES o HNERBROKERGR ().
(A) @ 15 V HIAE 136 F AR REAR R I 2k RE

(B) @ 7 V HIfE—HLIEACHE FHEREAR R IE R B RE

(C) @ 16V HIAE—MLbRAE IEAC 5 HOKE REHS 2 IE 2K R

(D) @ £V HI4E—UbRAEIERCHE T (OB R R SR RS

10. & u,v & n #KIKZE V @R, FASRERGE ().

(A) # u M1V —HERRFHFE N HRAFIAE, Wl u=0

(B) & e1,-- ,en BV B, N (u,e;) = (v,e;) X—Y] i BOLATH#EH u=v
(C)#F e, - ,en BV M, X (w,e1)* + -+ (w,e,)? =1, M |lul| =1
(D) # u,v #RHEAL A EBAHE, WETEHERXNRERGR u=—v

11. E=/MM A RIEZEFEMRERGR ().
(A) A X FHERE

(B) A RHATHERE

(C) A Rxtfasrs HEx ALk LmERN 1 8 -1
(D) A RXf A e H Ext Lk EcE N 1, —1 800

12. A & n YRR, W A NIEHEMEMRERMGR ().
(A) A MFFIEEAR 1 88 —1

(B) A HFIFBA R n 45 [ E2S6 R #—HbrdkESSEE
(C) A (5 ) BEFHH IEAE

(D) A IEZSARLT A HERE

13. FHISAERFERA SIS MEENRE ().

(A) SEXFRA R (B) A Hebir LA R
(C) —BrHEF R FRAE (D) sk =A%
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14. B n rSER R R 2RI ().

(A) ENIEH

(B) EMBRSAEERBREEE A, Aoy, A

(C) BATREMEERARTE M, A2, -, A AWPIAHISE
(D) EANH R IER R

15. FoIMmBIERBE ().
(A) AN IEZZ AR L ML A0 2 IE AT AR e (B) AN S R A R f 2 1 4 47 2 o R A
(C) RFRAEHNG IEAZ [ BN IEAZ [ B (D) WFRAS o J ] 13 45 e

16. IERHPE A 3k FOIESET R EREBENLE ().

(A) %t A HEAT— IRV HAE

(B) A Zid—WkAlds e, Bk A 45 PLAP, P & [y i
(C) A it — kA FZE, B A 2K C'AC, C R [F) M a] W5 R
(D) xf4e A BISE 4,5 TR FEXT#2E 4,5 41

17. A RIERAFE, TS ER-EZHERERR ().

(A) A (B) A

(C) —A (D) P7'AP, P 2[RI Al i p

18. “HrsEIEMARE A AR, N A RIELMERMEMAEEMZ ().

(A) A MTHIAMEET 1 (B) A F4THIEET —1

(C) A AT (D) A J&E&7 70 [

19. W @, =& n 4E0Z0 LB R, FOLERERI R aEMEFIE ().
(A) Yo (B) ilpy — )  (C) i(py + Py) (D) o9 — Yo

20. WV & n ERKZH, oy, 00, an & V 03K, G R TXAENERSE. B
BT o fEXHE FRFRIERERN A, W o REMFME FROREEMERE ().
(A) A BXFFAEFE (B) A RIEXMRE (C) AG=GA (D) AG =GA

= REH

1. FHlEE (1,1,-1,-1),(1,1,0,0),(0,0,—1,—1),(2,2,-1,—-1), (1,0, =1, —1) 7EPUZE4T[]
22 (BARHEAR) S A T2 R IES A 4RO ().

2. Wa,B & n 4ERKIKERE V PHEANEAHEZWERR R, EX () = (z,a)8. [ ¢ &
EMETFE? ()

3. W e1, ex & T YERRIRZ E] P — AR HE IE S 2, oy, cp RRZFEITFAN A&, B8 (e1, 1) =
1, (el,az) =-—1, (62,011) =12, (82,02) =1, fia): Q, O %@ﬁ%‘&*ﬁ%? ( )
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4. OHM=4REK TP A —HE o, an, a3, HERHERFEN

1 =1 0
A=|-1 2 0,
0 0 3

[&E B = 2a1 +3az —as, 3K B HKE.

5 W oy, an, - an & n BRI BEDTE K —HRMEER R, A ZWHEHERE, @ Ao, Aas,
Ao AT U?E’FT#EIEB'EE" )

6. %
3 2
“ 7 7
A= c d
3 2
7T 7 °

IEAEHERE, M a = ( ), e=( )E
7. LRTHIEHE A KAHEZTRA A2 — 5A + 6, SIS HERH AR,
8. ¥ o RIEFEIIARE o'a=1, LA = L — 20ad/, St A fELHLHRRER.
. {3 =TI RAURMIKICE I, R e, e0,e0 BARMEERE, WA 5 (2 +
905 — i), %(2e1 — e+ 2e3), %(el ~ 2e; — 2e5) REWRE—FUFEELE? ()
10. e A REBEAIENE, @ A REBREEE? ()

11. B4 st iR A f—MSEmEN 1,-1), 5H A 5 (1,-1) &Mk BKE
N1 HREEE ().

12 ERIFHIREST 1| W0 ERARE A B M |+ %, RE W AP
()

13. P FIB SRR R TAME], EOREMM? ()
14, A [ B S 68 RO R AR AE 2 RAHIED, AT SR ()

15. # ¢ REKERZME V EHERZRER, Vo £ ¢ MAZRTFEME, [ Vi BREHRR ¢ HAZT
EE? ()

16. B Vi, Vo REKIRZE V T2 EH Vi M Ve BIEZAZEARR, | Vi fl Ve REAR?
« )

17. &V 2 n BB gtE 6, XV AT & A= (aiy), B = (bi;), U

(A,B) = ZZa,] i

=1 =1
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T R—ABEEM n LM, XV EREERR ¢(A) = TA, K ¢ K.
18. n B ®fFRIEAZSERHZ IERZARL 26, 386 () K

19. # @ R n HTEEE EORIEER, BEEAE (v, v}, 1§ o EXAETFHFRT
KRR SRR, ] o REBREMET? ()

20. & o 2 n ETELOERET, HEOREESREN, NS () 8T
2. MAE
1. & e1, ez, - e, ANENR V —4rMEELH, KiE: MHEEN o, BV, &
(@, B) = (a,€1)(B, e1) + (v, €2)(B, €2) + - -+ + (v, €2) (B, €n).

FiR%ZsUF A Parseval fH%Z% K.
2. FBA: 7E AR A (8] AT DU T P X R 261 5 F A T US4 F 5 A, B

llz+yll* + |z — yl* = 2[l|* +2/ly]*.

3. ARFNr I mxn L5, &MEAHEA Az =0 BEMBREN i, 2.+, Qner, XLy
& R™ (BUr#ER) FHEFRE. & Go = |G, n2, -+ s Mn—r)|, G = |G(M1, M2, s Tn-r,7Y)|
SRR XM BB AR Gram FRERTHIRME. KiF: v BIEM A Az = 0 HIfEZsE V KEES

, |G

4. BV R m 43050 BRHEMRMKKZE BUrENR), Az =8 & m M5 n ML
MAEFREM T B, KiE: ERTBRAFRNOAEFMFRAE g BT HFAREMTEA A'y=0
fiFe 2 8] ) 1E 32 b 22 ).

5. Ha,f R n #EERV FHHEAINE, £ o 2V LNERAXNEREN < € V,
p(x) = (z,)B, IEH ¢ & V EMEHEEHEIR o*. #F a,f REANIEZBAEE, HElT R’
AV B—HArEEIE R

e1=a,e; = f,e3, - e
RIEXEIET o " HIFRHRE.
6. W & n 4ERRIRZE IR V2R HLk R A
(p(z), (¥)) = (z.y),
KiE: ¢ £ V ERIEARR R,

7. % P & n WrEASMERE L EE AT —1, iEW: L+ P & (L, — P)(I.+P) ™"
2 SO FR A R
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8. WA X FRAERE

DAl A H—NHEEE -3, K o MEFHFRIEZRERE P, f P'AP EX AR

9. W= LA A BT IREZAEN 3, FE o = (-1,2,-1), a2 = (0,-1,1)" £
K RE Az = 0 IR

(1) R A (FFAEAE FURFAE [

(2) RIEZSHERE Q Fxt MM D, ¥ Q'AQ = D.

10. CEIHIE 222 + ay? + 222 + 2zy + 222 + 2yz = 3 W AL IER A #
z w
g|=Plw
% w
WAMRERTE w? + v + bw? = 3, 3K a, b ZMHAEZHERE P.
11. SRilE: 1EESEX R A AIERERER A ERGR A NEAIERE.

12. W A A n NSETFRERE, KiE: A ¥ EEMOAERSRGEERNLHFRER B, #
% A= B2

13. @ A, B 2 n WERLMMIEME A— B REERM, A, B, #51%% A, B
B i, i (FRMESIRE S EREAROETE. RiE: |A| > |B..

14. RiE: n TR EHEET | HEEER o R¥XIEEAHMEETHRZRFEEELE—
AbRAEIESZHE FIIRAE RN T, HF z £ n £EFTHE.

15. BV £ n EERKTME, o £V EHESEEMET, 0 ¢* = . BEXN V HEEHR
oo, W ||le(a)| < |lall, EBH: ¢ &AM .

16. ¥ @ & n %FHZEE V EREFERE T HAWIY, KiE: V =Imep L Kerp.
17. & A, B & n S ERAERE, IE: ¥ A, B fRL, WETLIESTHEL.

18. ® A A n M EXFAER, S REMIERERFEREHL AS = SA, Rik: |[A+S| > (S|,
HFERALMHMNY A=0.

19. BV £ n 4EHEN, @ & V EREHEER, RIE: ¢ REMETFHAERMEL
@ =ME1+ X2E2 + -+ + A Eg,
Hbh E BV ERNESAAMEHZRE E.E, =0(i#j), B1+Ex+ - +E.=IIRV L
NEERRIE S
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20.

B AN mxn B fRE, SRIE: XHMEER m 4ESLF| Mg 8, n TR IR A'Axc = A'8

—REAME.

9.3.2 W &K A FFE

-, REH

1.
2.
3.

R #E (C).
IEZE M B LR M T 6, HUERE (A).
TEZEARABAI R MR (AR [0, TF 505 nT AN RHERR (C) A1 (D). SLIEAZARALL T S0k £ 0 B 1) o

HSEXFRAERE, WRHEER (B), HUEHE (A).

4.
5
6
T
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.

Rrig# (D).

. FEGKER) R P A A () (RO RF AIE ARL, T4 0 AR 1) 1) S 0ok R R a0 TE SRR, IR BEIEFE (A).
. BEFE (B).

R £ (C).

- (B) FR A fREFVEH, MMIOREFAR, ik (B).

RIS (C).

HAY er, -, e, BRWHEIEHEN (C) PSR A oL, KikiER (O).
HHEACH B 51 AT R BT FISE T 1 v, ROESE (C).

RIEFE (B).

REFE (C).

REFE (B).

A FRIERE IR & U RIS FRAE B, (RIiE SR (B).

(D) H AR i A AR AR e, BR At AR 4 5 PR AR B AT 2 I ACHE B, Uik #E (D).
PLiEFE (D).

JEXSFR I W s TE R B R TR A

MIA| =1 I35 A'A = I,. [Fik A BIEHFE, HOER (A).

19. W E SR RLESE (B).
20. M (Aa,B) =’ A'GB = (o, AB) = &'GAB 751, Rk (C).
=, WMEHR

1.
T L

AHERFFIZ Ly BN 3, BRI B AT 1R B 723 (0] 4 30 3, LR #0223 ) ) e 40 55
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2. . HEXTRH ¢ (y) = (B,y)a, TR o) = ¢ ((z,a)B) = (z,0)(B,0),
ee'(x) = p((B,@)a) = (B,z)(a,a)8. B "¢ 5 @p” —BAHE
3. XA a1 = e1 + 2eq, o = —e1 + ez, BREMETL K.
4. I8 (BAB8) BF |8 = V3.
5. A—iE. REY A RIEZHEFEREH8 A RROL.
6

:ﬁ%ﬁwma:e:—g

7JMHAmﬁﬁﬁﬁzﬁimtAmEiﬁwﬁ@ﬂﬁAz(32)

8. KRB, A 9.35 MITEFTLLRE A BIEZMAUSRHERR diag{—1,1,1,1}.
9. B AT AR bR AR IE AT
10. RERHMEFHEE S RE, Bt A BIEZAPIHER N F R, # A= 0.

11, 1 1
11. (\_/‘Q’ﬁ) EJZ(—%,~7§).
12. AR AT A MERFAEA 2 BT I (JE8E), X A MIRHIEE RS T (A #T R\ A 1
sty L - Vi
13, AS—5E. flin:
100 1 0 0
A=|0 1 0 B=|0 2 0
0 0 2 0 0 2

W2 AL (N~ 1)(A = 2), (BRI 2 00A ), SAF L.

14. AL AN S FRAE W AR AE AR AR ) 2 TE S AR UL

15. A @ AT, # (Vo) = Vo, Bl @~ (Vo) = Vo. Tl ! = ", Bk Vo 2 " KAE
T, AL Vit 2 o AT 725

16. Vi = (Vi)* = (Vi)* = Va.

17. E XAk *(B) = T'B.

18, WFFRIEAS HE B 1E A AR T3 M A B HL B X R ERed o 1 8k —1, M n+ 1 K

19. R—xE. FARLHERAEE SIS o EX T RN MR AR, e —4EseqT
AR, 4 v = (1,0), ve = (1,1), @(v1) = v1, p(v2) = 202, MATLRHE o*p # pp*.

20. ‘BRI FERE (Hermite) 81

2. WA

. a=(a,el)er + (a,e2)es + -+ (@, en)en, FEA B HFRIEX, KN (. 8) TIHFIHN
MR NS Parseval 1%

2. WMI\MARMMHREFE AT ENE e +y.z2+y)+ (@ —y.z—y) =2(z,z) +2(y,9).

3. WA B V=L0m, - fnr) BEEAL M y=kim+---+knrnnr+de, Hf e R
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BirEEH e L V. HRZAH

(nlv" - ,Tln—r,‘Y) = (nls 1n1|-r:e)Ca C = - ’ 3

W E B Gram FEFE MR AT 1R

G(nl» o snn—r"Y) = C,G(nh oy Mn—ry e)C,

G

Mt G = |C'| - |diag{G(m,- " ,Mn—r),1}| - |C| = |C|*Go = d*Go, TR d= o 318 R 1
0

FIEXE, = m EFTEMERETRRE ((m-1) 4F1714) MERFLlE.

4. B A= (a2, ,0n) AFIDR, U = Llai, 0, o) AV T2, I Ay =0
gz R/EA {y € V|(eiyy) = 0,4 = 1,2,---,n} = UL, B—JH, Az = B A4 HAX
L BelU. EEBE U= (Uh"*, &5 REIE.

5. HEXTH ¢*(y) = (B, y)a. BREARHELERH e1,e2, -+ ,en T, @ HRFHEERN BEo,
BIREE (2,1) &N 1, HATEANTHEMAIE, " WRREMEN Eis.

6. HENEH o REMTH, SmAHEN o RELEHR. WEEMN z,¥y,2€V,a,beR, H

(plaz + by) — ap(z) — bp(y), p(2)) = (plaz + by), p(2)) — ale(z), p(z)) — ble(y), ¥ (2))
= (ax + by, z) —a(zx,z) — b(y,z) =0,

Mifa ] 7

le(az + by) — ap(x) — be(y)|*
= (plaz + by) — ap(x) — b(y), p(az + by)) — a(p(az + by) — ap(x) — bp(y), p(z))
— b(p(az + by) — ap(x) — bp(y), p(y)) = 0.

T2 plaz + by) = ap(x) + bp(y), LRI,
7. WA -1 RE P BI4SEE, # |1, + P)| #0. # A= (I, — P)(I. + P)"', |

A =(L+P) ' (I.—P)=Ua+P) P 'P(I, - P)= (P+I,) ' (P-I.).
A'= —(In+P)"'(In— P) = —(In — P)(I. + P) ™' = —A,

B A 2 R3TFREERE.
8. HEMARAE Mi—Al=A—a—1°(A—a+3), B -3 £ A HEFFETH a=0,
TR AWMBMEEAN1 (3 H), -3 (1 ). aIRKNEFEHE 1 BBERERN an = (1,1,1,1),
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a = (1,1,-1,-1), ez = (1,-1,1,—1); FfEfH -3 MFERER as = (1,-1,-1,1). &
11 1

1
BH EASERRCARMES, (b ERREREE P= | | D T
1
4 P'AP = diag{1,1,1, —3}.
9. HEAMHATAL, a0 ZFFMEME 0 HRFERRE, oz = (1,1,1) REFEE 3 BURRLE M &
i Gram-Schmidt ﬁ?iﬁm%lax,a;i IEZCAk, RGP PR IEZE MY 3 AMRRUE ) B LAk, RS 743

IERHRE Q = 7? (1J ?5 , 7§ Q' AQ = D = diag{0,0, 3}.
V6 V2 V3
10. HI 2T IR B (AR A SE X RRAE RS
21 I, 1
A 1 ¢ 1|, PAP= 1
1 1 2 b

HtrA=2+a+2=1+1+bAf b=a+2 fH |[A|=bABb=3a—-2, a=2,
b=4. AREFFEME 1 MFERERERN ar = (—1,1,0), az = (=1,0,1)"; $FE{E 4 BRERE
N az = (1,1,1). FIH Gram-Schmidt 77%:4# 1a1,a21ETé{/t, RIGEEFMIERN 3 AMRHER

1
V2 V6 V3
el fb, B GEEACHERE P = % —% % {649 P/ AP = diag(1, 1,4},
2 1
' " A

1. RIEWEN BA A BIEELEX RN, MFEEXER P, f1f PAP = A =
diag{Ai, Az, -+ ,An}, HHF N > 0. XEA A RIEXHER, W A= P AP HRIEZHM, Mififi
HH=1,TR A=PIL,P =1,.

12. 4l A = B2 = B'B §1f8. LM HE 9.53 B,

13. HIEEMEEMFEEHEOERT N, A, B, #2IEE, A, — B, R¥IEEM, MifiH
%l 9.67 EIELEIL.

14. LB, o (B A ELE FTHRRER H &2 — BN 1 F1EIEE Hermite
WikE, WAEEIEREER C, #18 H = C diag{1,0,--- ,0}C. 4 = = (1,0,---,0)C, Ml = &3k
FITHE, #8 H =7'z. FiERSE. REEETHRSHEMERN——XR, RITRZEIEH 'z £
1 M IEE Hermite 5EFE, X2 RARA.

15. @ RREELH, PEAZHN 22 — o, TR o IR ZTATER, MiTeIsxt . % o
B IEME « MBI TFZEA Vi, HP i=0,1, WV =VoaVi. FH v € Vo, v1 € Vi,
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Bv=wvo+tur, HH ¢ AXRBH N @(v) = tvr. B [e)] < [lv]| 7TH
t*]loa]* < 82floa||* + 2t (o, v1) + [lwol,

M 2t(vo,v1) + |lvo|® > 0 MHEREM t € R BT, BURBER (vo, 1) =0, F& Vo 5 Vi FZ.
V=Vl W, o REMEET.

16. % p EEZE V 1) —HIrHEERE ey, €2, - , €, PRIFRRHEFEAN AR diag{A1, A2,
oAt ROGBR M ==X, =0, i #0(s+1 < i <n), Ul Kerop = L(ey, - ,es),
Imp = L(es+1, - ,€n), T/ V=Ime L Kerep.

17. FHHER L EMEMEEXHUAR FTHERALE. HEEMERE A, B HEATHEA
HIRFAE(E AR R, AT B AT 44 EZZ AR,

18. Hifl 8.13 A&k S BydERMAT A |S| > 0, AT A FIEH I, + AS ' > 1, F5MRIL4E
Y AS '=0 BIfA]. | AS = SA UK S WX MEEHIGE AS™" BR LR FRHE, A
T 9.100 BI845i6.

19. DEMRE T IEME 5%, 700t B ESE L IIERN 4.

20. ik 1 Hfl 3.72 T4, r(A) = r(A’A) < r(A’AAB) =t (A'(A:ﬂ)) < r(A) =
r(A), A r(A'AIA'B) = r(A'A), NTTTELIET Y A'Ac = A'B —EAM. E& 2 AT
S2z=A'p —EREMHTEM A'Az = A'B MM, Kb AT & A K. F9 b, didl 9.113
W, Az= AATB £ B Im A FRIIEX#H, Hit (8- AATB) L Im A. 5, 8 — AA'B
5 A WA SIREHIER, Nii A'(B—- AATB) =0, TR/ A/AA'B= A8, il z= ATB &%
WA A Az = A'B .
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%10

W& H

§ 10.1 X XA

10.1.1 2 1% = Jal

1. XHB=8)

BV R F LW, BV B F LRk rEaht (RIZetmsh) 4k
& AR V BIRHEZEE, DA V.

2. JHEE

WV REEF LM n EELMUTA, e1,e0,--- e, &V HI—HE V EHIZME
B f; XA fi(e:) =1, fi(e;) =00 #0), W f1, fo,--- , fr BXHMEEME V- H—
gﬂga *’{Rj‘g €1,€3,: " ,€, B"]Xﬁ{\%%. %%Ui&, dlnl‘/,‘= = dim V

3. 85 (, )

EX(f,x) = f(x), RF feV,zeV, W (f-)=f RV ERAHERY,
(-, @) £ V' EHRIERE. & ERMBE 0V - (V) =V (=) = (-, @),

4. FHE

BEMS n:V - V> REMEFEW. WALV 5 v £ZXANEH TEREX,
W v aTeAE AR V* BIXHEZE, ATV 5 VvV B X

5. Fif

WV, U BB F EREMZN, o £ V B U &S, WFEEME—K U
BV KRS o, FHENEEN eV, fe U HRE%EA:

(@™ (f) z) = (f.p(2)). (10.1)
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LRSS o A ¢ HIXHBBL. XHERS BA T FIHRE:
(1) HV= U, e =TI RIEFERER, W I" =1,
(2) (Po)" = ™9™
(3) m%ﬂﬁ]‘ﬂ’]?ﬁi%ﬁm @ IR
(4) o BB HRIRERMRE o BHEE,
(5) ¢ RFEMPTERMGZ o ZFEM.

10.1.2 =R & Y A3

1. MekMR
BUV REEF FREMETE, UxV REMNBUBRES, EFEUXV 3 F
KBS g &S T 1544
(1) XMEEH z,ye U,z V, AT,
g(x+y,2) =gz, 2) +9(y,2), gz, z)=Ag(x,z);
2) MEEMN zecU, z,2weV,AeF,

MFR g 2 U MV _ERREM: REE &R,
B UV RARETEE, F— U x V L # XL R 0T 5 B R R R
-i'a Qy, Qg 04y % U Hl\]Es Blsﬁ21"' 7ﬁn IEE V qu, '/*\ aij =g(a,~,,3j), )r\“J

ay;; Q2 -+ Qin

Gz1 Q22 *++  Q2p
G =

Am1 Am2 el o Amn

MA g EERETHRAER. H =100 + 2200+ + T, Yy = y1Br +
Y2B2 + -+ + ynfBn, M

g9(x,y) = (z1,22, - ,Zm)G(Y1,92,- -~ 1yn),'
Bl G MBS g BIFK, i8R 1(g).
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2. Fig

W g RAMGELETE U,V _ERNEHER, MESFE UV K25, (£ g EIXH
BT MR .

3. RF==g
W g RE&MTE UV XL, 4

L={xeU|g(x,y) =0, 5t—VyeV},

R={yeV|gz,y) =0, ¥—VlzeU},

W L ¥ g WARTZN, RFRA g BKART 2R,
g WA, ARTEEMETE, WK g RILBICATREMER.

4. 1
W g REMZE U,V EMXEERER, W ¢ B ARERMGZ
| dimU = dim V = (g).
Fih, g AERMH TR E R MR B MR AR FERE A TR R
5. EIE
W g1,90 REMZN U,V _ERHANIERUNE MR, WHFE U LRrs g
#op LV ERAEEHEZTR , XV zcecU,yeV, H

g2(‘P($)y) = gl(may); gZ(a:, ’d)(y)) = gl(m~y)

10.1.3 & = R

1. S8R

B g REEZR U=V LRXEHE, g 2 V ER—ADAI8R (SEER).
2. JFRBIFIZZ SR

& g REMZN V LR, HAMEER ¢,y eV, 8

9(z,y) = g(y, ),
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R g & V ERIRE; EXEEN ¢,y e V, #F

g(z,y) = —g(y, ),
MFR g & V ERZER (SUITHRE).

3. EX

® g REMZE V ERAER, 2,y e V, & g(z,y) =0, WK & £IEAZ (8L
®H) Ty My AIERX (RAEEH) T, idhz Ly

4. FIB

g MRV EHaER EEEN z,yecV i z Ly YHN Yy L,
M| g W2 R Bk 2 B AL e 7Y

5. EIE

g1,90 REMZE V ERHEEAAER, NGFE V EME—REMERE o, X
TEN z,yecV, #F

g2(p(x),y) = g1(z, y).

10.1.4 X#E 5F =8

1. F=E

BV ERHE F LRGSR, HEV LT —ANERRER, WK V
3 ().

2. g

W g &V ERSHEAL WAEE V — 4, i g R4 T IR 7tk
X £
diag{S,---,8,0,---,0},

b S TR FTEAR ) =B R

IXHFFR N
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3. ¥k

WV R¥ERTRE, o &V FRLETER H gle(x),e(y) = g(z,y) MEE
f @,y €V AL, MFR o & V _ERFRRH.

4. T8

WV REEF ERELE, I

(1) V EWLRHETR o BFETBRIORERMRZ ¢ KFELT|FE,
(2) BN FRBZ IRV FR

(3) THEA R A,

(4) “FARH I AR R AR

10.1.5 XF#RE Foib 3 =8l

1. [E3X %)

WV REEF Eg2nE, HE V BT M EERUHNFRE, WEE vV
9 (IEM) IEZZ%E(E].

2. EXE

W g BB F LM V ERXNIREY, MAAFE V —HE v,0,,-- 0y,
it g FEIXAATE T BRI AR R

diag{bl,... ,br,o,. .o 70}’
SEKREMIERRA V B IERSE,
3. XEEE

# o ZIERZE V PR AE, R gz, ) =0, WK « REARE. 8
R 1 [ B 2 R ARk 1) 25 ).

4. EXTH
BV RELTN, ¢ &V EHEHESRAMEREN ¢y, B
9(e(x), o(y)) = g9(x,y),
W o &V ERIERAES.
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5. £

WV REUR F BRI IERZ 0,
(1) P IERR AR #r 2 Bl IE R,
(2) TEAFAHIE 1T A

(3) IEAZAR ¥ AR i IE A A 40

§ 10.2 M MHT

10.2.1 4K E5xF1& )8l

2R M 25 (A B 0B 28 B — N B B, B 5 S0 T i R DL R A3 2 2 40
AR ZAMNA. BT e SRR R 2 B LA R4
TR, N URELEETRMERERAZ, hin—8BIFAS H ER4gEL MR
IR E A HAAEMIE (XFEES LT HERE A Zorn 51 H), MAZEN
Koy BB e R R B, — R0 /e AT PR 4 £ 1 2% 1] (o Y s 9 473 8. B, 3
M HAT §10.1.1 FH 3 M (3) F (4) fEA PRYELL M 25 (A1 15 7 O P FRIEBH, (H
RER ST [ JoBR 42 v 2% (8] v 2 AR & S AEZEME, FIAFRTIER] (3) A (4) XHERR
MBS, R, RAY V RAREL TR, 46 aEENFES
Hl dimV* =dimV Koz; 34 V & EREL MR, LAREREAEKL, F
H §10.1.1 EH 4 FH) 0V - V> A BEM RN, BFIXEgiRruEEg &
FESCH RN — R, #X B RMEEER, FXMNEBEETS% (7).

B 10.1 3V R F _ER&MEZE (AufoE V RAERYEZNR), f,g 3
ERHEF LR R, SKIE: f A g ZRHEMISRHIFEE K2 Ker f = Kerg.

k¥ 5 f=kg, BR f M g WEMRE, EAZEHRME BT f#0, 47
fFacV, #8 fla) 0. E— v eV, AJ% f(v) =af(a), \ifi f(v—aa)=0,
Bl v—aa € Ker f, T/& v € L(a)+Ker f, Flt. V = L(a)+Ker f. & g(a) = cf(a),
MXAE— v e V, Ak v =aa+w, ¥ w cKer f =Kerg, f

g(v) = glaa + w) = g(ac) = ag(a) = acf(a) = cf(ac) = cf (aa + w) = cf (v),

TR g=cf, B £l g &MARK. O
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fl10.2 BV REEF LI n LI, U RHIEFATEN, RiE: BF7
EARAN V EHEMEERE fi(i=1,---,7), U= ) Ker f..
=1

ij‘f'ﬂﬂ )& Vi, , Vs IEE U H‘J_éﬂgy %’E’#g‘&yg V B{]_‘éﬂi Vi, ,'Us,'vs+1,
e BX fi(i=s+1,--,n) A fi(v)) =1, fi(v;) =0(j #4), WU %ETF
iﬁ Kerf,- ZB’E a

fil 10.3 ® U,V Z¥UK F LRI tE=E (AN EE=2ER4R), U, V* 25
RENPIXHEZRE. KiE:
UV = (Ua V).

it W freU* fLeV, X f AUV EHR&MERE:
flz+y)=Ffilz)+ fo(y), z€U, yeV.

S o(fi+F)=F WAERRKIE e RU eV > (UaV) HMEERS. 57
o, RE f & UV LNEMRE, & fi,f HHR f £ U,V ERIRS, EX ¥
R UaV) - U eV WEEBS: &(f) = fi + . BHRIE o M oy 27
R U@V (Ues V) LiiESES, FrildFEMms. O

fl 10.4 ® v, REMZE V T2, D
Vit ={f eV*|{f,\1) =0}.
KiE: Vit & Vv =N, B V, 2 V BRs—4-F=0E, M
Vinvit=W+Ww)t

it ASRIE VI RTENR. HFUWRVHTFEEMAU CW, BR
A WLCUL Hitk (Vi+ Vo)t C Vi, (Vi+ Vo)t CVh, i (Vi+Ve)* C VNV
&2, % f e VinVst, MXHERER v, € Vi, va € Vo, (£, v1+v3) = F(v1)+F(v2) = 0.
Fl fe Vi+Vo)H BIE VANV C (M + W)t XRMIEHTRE—A4R. O

fl 10.5 &V REK F LRARGELEZE, Vi £ V #7206, Kik:
dimV = dim V; 4 dim V;*.

ilf#] m ‘/1 Eﬁ—-é’ﬁ% €1, " ,€,, ##g&yg v Hg—‘gﬂg €1,€2, " ,€En, Eﬁ'm
HXHBEE fi, fo,- - fo. HXBEERE TR, file) =0 HEEM 1 <i <,
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r+1<j<nL, NI ;) =0, 80 fjeVit,j=r+1,---,n. H—F)
M, FW fe Vi, ® fF=afi +tafot - +anf,, WIKIEA L e, ,e,, A
Ba==a=0WFf&f, - fu OEEHE. B £, f. BV
—H 3, F5H0H, dim Vi =n —r, MG RECL. O

fil 10.6 W Vi, Vo & n LA V (P06, BV BERE V- RIRHEZS .
SRALE:
(Vi =W, MinW)* =V + Vi
W B v C (Vi) Bl 10.5 AT A dim Vit = n—dim Vy, # dim(ViH)t =
n—dim V- = dim Wy, TR (ViH)* = Vi, Bl 10.4 FIgs—ANg5ip a4,

(Vi + Vi) = (Vi) n(Vzh) =1n,,
BRHE—MERTE (Vin W)t = (VE+ V)Y = v+ O
fil 10.7 &% o B n FELMZR V ERRMAR, o AIHIHMEEH, KiE:
Im " = (Ker p)*.

itk 1 BRE felme*, MHFLE ge V*, f =¢*(g). ¥ Kerp FE—AE «,

21
(fiz) = (¢"(9):®) = (g, ¢(x)) = 0.
Fk f € (Kerg)t, M Im* C (Ker )™ .

H—7FH, & dimKerp = k, WHH] 105 7748 dim(Kerp)t = n —k. & ¢
£V I~ {1, ,en} FHIRFIEMR A, W o* 7E V* HIHBEE {f1, -, fu)
THIRREREN A T& dimlme* =1(A’) =1(A) = dimIme = n — k, NG
8 Im * = (Ker ).

k% 2 H# 10.6 AT 51, WATHILIEE Ker p = (Im¢*)* BIT]. 3 x € Ker ¢,
NWXERE o*(f) € Imp*, H (¢"(f),z) = (f,p(z)) =0, H = € (Imep*)*,
Bl Ker C (Im*)t. F3—AM, £l z € (Imp*)*, MIMEREN @*(f) € Ime*,
B 0= (p*(f), ) =(f,p(@)=0. H fEMEEMETTH p(z) =0, B = € Kerp, M
M (Im *)t C Kerop, TR IRBIE. O

& 10.7 B 2 ML R, IEW Ker o = (Im*)t MR R4ERKH
BRYE, MITTIZ — G510 7E TC PR L 22 (8] BB TAR SR AL (MG AN 75 2 DG PR 4 2 1k s i) ik
HIFFAENE). RTT Im@* = (Ker )t X —4510— A GEHE 2 To PR 45 26 1 =2 8] (1115
&, {EAE— ek B 5L T n LAHES, FRATTRE F I M4 7R,
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fil 10.8 ¥ p REMTE V (AZERREERYE) ERNLHEZIRE o = ¢, ¢*
72 @ BIXHEAEH, Kik:
Imp* = (Kerp)™.

W 56 10.7 B4 —FEHFUEH RS Ime” C (Kerp)t. A—7H, £H f €
(Ker)t, MITREIUEH f = @*(f) KL, BiEERE] f € Ime®, AT Ime* =
(Kerp)* ROL. L, MEEM v eV, HT ¢ = ¢, l v—p(v) € Kerp, T
2 f(v—p(v)) =0, AT f(v) = fp(v)) = @"(f)(v) MMEREK v € V BOL,
i f=¢*(f). O

i 10.9 & @ & n 4ELEMETR V ERSEEER V £ V BIF26E, KiE: v
& ¢ MAZFZE R FERMR V- 2 ¢ BAZT M.

W H W 2 e RIAZFZE, MXERR ve Vi, B p(v) € Vi, NfIXHE
B f e Vi, A (0 (f),v) = (Ff,p(v) =0, Bl *(f) € Vi, T Vi* £ ¢* BIA
BFEME. RZ, & Vi & ¢ IAETZER, WXNEERN feVE, B ¢ (F) e V4,
MIIIAHERER v € Vi, B (F.e(v)) = (o*(f),v) =0, Bl p(v) € (V{H)* =V, T&
Vi & p BIAZFZE. O

E RV RN (NEREARYE), Vi £ V TN, HANLRELE
TIEEMAZEN, WAEAXE— v ¢ Vi, F4E f e V5, 18 f(v) #0. WRET
X510, WIH1 10.9 HE5 X 0 BR ek 1 2 a] th BT

fl 10.10 ® V.U £ K ERARELEZN, o £ V - U BEMEBS. Kik:
EHV 5V, U5 U BRELAMERZR, I () =¢.

BB MEEM eV =V*, feU*, E&IiNE
(fv (p((l:)) = (‘P‘(,f),a» = <.f» QO“(:B))‘
B o(z) = o**(z), Bl o = ¢**. O

Bl 10.11 WV 2 n ERKERZR, SME—EER ue V, (u,—) & V EHREHE
PREL, TEML w o (u,—), IEW]: XR—NV -V WFEME. F% u b5 (u,—) %[
sk,

(u,v) = (u,v), (10.2)

V AJ LA AR E SRR R, GER: VBRI o BINHMERIR o FIERE.
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W BHRWIE (u,—) RERERE AKX n:V oV, nu)=(u,-), Wnk
mE. BEMERN veV, (u,v) =0, B8 u=0, Etn 28BS XHE
RN dimV* =n, HBEH AT n Z2AM. (10.2) REBARKL, EEIL 7 £ ¢
x4,

(u,8(v)) = (p(u),v) = (p(u),v) = (u, ¢"(v)).

JE—AEEWRRAL. O

10.2.2 xxX&X+EA 548 FFR

il 10.12 ¥ g £ U,V ERIERUIEER, & {u;}, {vi}(i=1,--- ,n) &
B UV BE, F glu,v)) =6;, EF 6; =0Fi#£40;,=1Fi=j4 M
R {w}, {vi} BXT g BXHEE. BE ¢ £ V ERRHETR, o* £ ¢ KT g HXF
fEms. R o £8 {v;} THRREEAN A, KiE: o £F {u;} THRIER

= A
ER B FEE {u;} THRZEREA B = (by), U
@*(u;) = biiuy + bojus + - - - + bpiuy,.
BE A= (ai;), BATE
p(v;) = a1;v1 + azjva + -+ + ApjUn,

Fff LA
bii = g(¢" (ui), v;) = g(wi, p(v;)) = aij.

El B=A'. O

#110.13 #H g £ U,V ERHAEFMEMR, IEH: WFE UV BFZE U, Vo,
£ g 7 Up, Vo LAIRREIZIFBILAINEER, H

dimUy =dimVy =dimU — dim L,

Hep L £ g BER T30,
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ﬁEB}] )& q E U ng {ulsu21"' 7um} *ﬂ \%4 mg {vly'UZ;"' ,vn} -Fmii:\‘
FERE pRAERY, B
A- (’r 0).
O O

LUy REHEME uy, - ,u, EROFER, Vo REERAE vy, ,v, ERBT
2E. B, ¥ g REIE Uy, Vo LRIFBUMMIEHR, H dimUy = dimVy = r.
N gWERFZERMMAER wrpr, - um ERBTZME, B dimL = m —r, B
A dimU, =dimU —dim L. O

5 10.14 #% g 2 U,V EHFEBILIERMER o, £ V EREHETE, KiE:
(1) (ke + 1p)* = k™ + lp*, H k, 1 REH;
(2) () = p™¢™;
(3) & p £V AR, U o* £ U MARW, i (¢*)! = (e~ 1)%
(4) (@) =¢.
B (1) AMEEM w e U, v e V, BXHBEBE i E L TE
9(u, (ke + 1) (v)) = g(u, kp(v)) + g(u, ltb(v)) = g(kp*(u), v) + g(l9p*(u),v)
= g((ke + lp)*(u),v),
P EE R E BRI ME— YRR (kp + )" = k* + 1™,
(2) MMEEM w e U, v € V, HIXHBBE HE X AT15
9(u, Pp(v)) = g(¥*(u), p(v)) = g(¢" ¥ (u),v),
AR I ME—EEIR () = @ .
(B)#FH o &V HEEM, M oo = pp! = Iy. HARBHE, H (2) 7E
e (P ) = Ve =I =1I,
W £ U KARKM, HH (o) = ()"
(4) SHEEM w e U, v e V, HIRHMBIRE ) E L T48
g(uv(P(v)) = g(¢*(u)1v) = g('ll., (‘P*)*(v))a
ARG MRS (%) =¢. O

5 10.15 % g,h & n kM0 V EHMERIMAER, RiE: WEFEEV L
B2 o, 9, 1 h(z,y) = g(p(z),%(y)) M—1] x,y RIL.
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HES RATHAERETERAEES . 8 g, h 7E V B3 —HFE T IR RE D)
A, B, W& z,y WARAE (HSERR) 258 o, 8, N

g(x.y) ='AB, h(z.y)=a'Bp.
MR ELNMARH @ FI o (EF—HE TR 0A C, D (F5E), M
9(e(z),¥(y)) = (Ca) A(DB) = o'C"AD}.
FA Al B #AHRE, 8O SLAAHERFT YRR C, D, fff C'AD = B, TR4WAIE. O

5l 10.16 BEW=UaV,g h kU KLV EHaiER. Sz X W L4
= ¢ W

q((z +y), (u+v)) =g(z,u) + h(y,v),

Hz,ueU, y,veV, Kif:

(1) # g,h B, W ¢ HARRL;

(2) & g, h RN (ZZEEAY), M| g tHRXFRA (ZEHAY);

(3) & {uw;},{vi} ZrHlE& U MV B3 H g, h fEIXWHIE T R R R0
N A B, W g W 13 {u;} U {v;} TRRRERERN

A O
O B/
. ) . . A O .
PEE (1) A& (3) MR, BIAMERE A A1 B Wl g (0 B) tHAr. (2) M
BIFRA S, MR FUEH (3). BA
q(ui, v;) = q(u; + 0,0 + v;) = g(u;,0) + h(0,v;) =0,
Fir LA q BIRIRHFE B2 7 B R, X
q(uiauj) = g(Ui,UJ‘), q(viavj) = h(v’hvj)a

F g akor. O
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10.2.3 &RXFHRAEPEESS JE

5 10.17 R [0 P AN RE REAE A O A TR

0 2 =1 3 0 1 0

-2 0 4 2 -1 0 0 O
.A = B =

1 -4 0 0 0 0 1

-3 2 -1 0 0 0 -1 0

R C, f§ B=C'AC.

GEU BRI A N RERE, B R B R, B
VAR, C AR BRIk (FIRFRRERE IR ). FRA 35 B e
¥ (A D) P AN B (ERAER A B ATHIST A G B R R B 1551
W), X0 T $AER O, HBETATE C.

¥4 % TLL (A, I) B9 =47, FARLAE — 555!
0 1 -1 31
—1 0 2 —1 ': 0
1 -2 0 1 Y0
31 -1 010

B —ATMBIE =47 L, R 3032 =51 L5 3

o OoONI=O
o = O O
= o O O

0 1 0 3110 00
by

-1 0 2 -1/0 5 00
L1

0 20 0,0 5 10
]

3 1.0 0:0 0 0 1

RE3E —ATIREL -3 MBS DUAT, PR SR -3 JE nFIZE U515 2

0 1 0 051 0 0 0
1

1 0 2 150 ? 00

0 -2 0 6:0 5 10

0 1 -6 0;0 —%01



KB —AT R 2, -1 EINBISE =47 KB WAT L, BREE 52 HIFLL 2, -1 J5hn
B =5 KBS LBE

01 0 011 0 00
|
10 0 0'0 L 0o
. 2
: 1
0 0 0 6,2 - 10
2
' 3
00—60;—1—501
TR TUN| g1l -,
H BT L & BRI 513 LA 8 G183
0 1.0 011 0 00
I
1
10 0 0'0 = 0 0
| 2
|
11 1
0001:31260
0 0 -1 0/-1 -3 0 1
-1 -3
[ 1 .
1 S |
0 3
o 1 L _38
C = 2 12 21 O
1
00 = 0
6
\0 0 0 1

10.2.4 XFMREE5R#EE

fl 10.18 &V B¥ZME, o &V LH¥FLH Ko £V —HEETHERR
RN FEHERE. 4
A = diag{S,---, S},

S=(_°1 ;)_

A
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RiE: n 77 T RFEENRBERMNHR T'AT = A

IS B v, vy, v BRFENE V B—AFEH A BRE T FERPEHE
B g HIXARETHRTHERE. £ e, REMAE o, HAKRAE FlRE), N

9(vi, v;) = e; Ae;.
BUE @ RFZH, g(p(vi), p(v))) = g(vi,v;), Btk
e;T'ATe; = g(p(v:), p(v;)) = g(vi, v;) = €[ Ae;.
TR T'AT = A. RZIPAHEFHERE, Bgiesor. O

5l 10.19 ¥ g & n 4EEMTE V ERAERUNRE, o & V ERIERZEH#,
KilE: det = £1.

B FA @ BRIEARZR, AT g(e(x), (y) = g(z,y). EE—HIERE, ¢
FEXARTHRREREANT. Xk A & g MRTERE, MU LR, TTAT =A. W
BRATHRFERE A WIT5IREZ, FF T =+1. O

fl 10.20 & g & n GELMHTE V EROAEBTFRE, o £ V _ERKRHEE
KiE: ¢ RIEXZMPTERMR o' = 1.

B o RIEXZH, NXHERN =,y € V, g(p(x), ¢(y)) = g(x,y), M
78
9(z, ¢ p(y)) = 9(z,y).
EA g BBk, BTLL * = I. 7ot R 2 ko R HeR ZE17]. O

il 10.21 &V RWHFE, ¢ £ V EHIERZERH detp = —1, KiE: ¢ &
Big A,

iE WgRENT V HREHR, L u,v £V H—HE, £
9(u,u) = g(v,v) =0, g(u,v)=g(v,u)=1

e

p(u) = anu +anv, @)= a2u+ axnv,
WM g(p(u), p(u) = g(u,u) = 0 ATHEH a3 = 0 B ag = 0. M g(p(v), p(v)) =
g(v,v) =0 A[HEH ag = 0 B a1p = 0. 1H @ EA[HAH, HAF TFIATAetE: 5
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H oar = ax =0, & ay = ax = 0. WENATE, H gle(u), p(v) = g(u,v) =1
ATHEH annage = 1, Bl detyp = —1 FJE. HFLYLAH ay = ap = 0. X FH
B g(p(u), o(v)) = g(u,v) = 1 AIHEH apa0 = 1. B @ RIEZLRHR, # ap = 1,
g =1 M ap=-1,a =-1. Fapg=ay=1%8= %(u—v), A M 16
i =8z ABGEERE FAH Yap=an=-1H,2B=u+v, I p=255 thit
By, O

5 10.22 & g & n gEscgitEsin V _ERAE BN, g BIESTEREON p,
BRI . BE M 2 V KRk R 7200, Kik: dim M = min{p, ¢}.

BB W {er,eq, - e} &V A B g FEXHTETFFRSERER
diag{1,---,1,—1,---, =1},
Heph p N1, g =1, AUHEGE p < q (p> q BEIATIE). &
Vi =€ +€pp1, Vs =€+ €y, "', Up =€+ €y

u1:€1—8p+1, Uy = €2 — €pio, up:ep—eg,,.

BAR, {v1, - g Uy, e Uy, €, e, ) R VO BEEEE (v, v}
AT 8] M /E\:Z@ﬁl#? D, ETX&?IEJX%ﬁ‘%JZEﬁ? [i].

BURE W R4EHCKT p MAKm T 2506, 4 U R HBERE {e)n, - e} EK
FaElal. oA U M4SN n—p, W I4EECRT p, BRUNW #0. B Be UNW
H B #0, Al B = bpi1€pr1 + bp+2€p+2 4o+ bnen, N

g(ﬂ'}ﬁ) _b?H—l b§+2—‘—bi<0
XF B RkmEEFE, B V ek s R 4ESEmZ N p. O

11023 HEV=UaU,® --@U, HU LU X—Yi#j L, WV
RU MEXEM NV =U LU, L--- LU,. fRE

MBHFERERM @, : Uy = Vi(i=1,---,r), KiE: £V EMIERZEH @, 2
R U, ERIREIEE .

B A p(up + g+ o+ u,) = @1(ug) + @au) + - + @ (u,), Hhd
M, € Uy, AR @ SRR ZIERA . O
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5 10.24 ¥ g & n 4EMEEn V ERAERLAIRE, o & V EMIERSE
fr. Vi={x e V]p(x) ==}, KiE: V} FZNHH dimV =dimV; +dim(I — ¢)V.

i BV = Ker(I — ), HEBARAIEHEIZL. O

il 10.25 % g & n FELMEEE V ERHREEZET, U £ V BFEM, K
iE: UNUL =0 MREFMR g RHIE U LR ERMAER, XNFEN T
BVv=UaU".

Y B UNUS =0, 3% g BilE U LBk, MFE U FEFME u, F
B g(uw,U)=0, \ifi w e UNU*, HTFE. k2, % g REITE U EIFB, £
WucUNU W g(u,U) =0, N\ilil u=0, XRH UNU+ =0.

XT3 AR, IATGIEE ¢ RE7E U EIEB4, U dimU +dim U+ = n.
MATEN v eV, glv,—) REIE U L& U ERGH . fELMSH ¢ vV - U,
p(v) =g(v,—), Wl Kerp =U*L. FA g BR#IE U EIEBM, M uw— g(u,—) B U
B U AR, TRMESEM feU, FEuecU, # f=gu—), Ml p 2L
. H dimU* = dimU AR Zeth it 4E 8 A KB & dimU + dim U+ = n. X[
AUNUL=0,FULV=UaU*. O

) 10.26 # h R=4iktEaEE Vv ERAET AL, KIE: AE V BRI
¥ f.g, BAMMEEN z,y eV, H bz, y) = f(x)9(y) - f(y)g(z).

0 1
P WA TEV B v, ve,v5 FRIRRHEMERNEER | -1 0 0
0

%

f(:l)) - h(-vv2)~ g(:l!) - h(vh —').1

AHERAE f,g BPNEORZ k% O

il 10.27 &V RIHUE LR n ERKIRZEE], g & VO ER—REREL AT
W2 g(u,u) =0 FAFF MR w AR AR, KIE: V AFE 4L dk i m s R K br
MEIEACHEM R BRI g £ V AR — A5 e (E A2 T MR H M R 5% T .

EE RATE R B RENE . AR g EEE - AHEIESE THE
ANFERE, W A RSERTFRAERE. PRI IRAT A ) RE ST TR R R SO R
Fe A = (a;;) EXAUT EXNALRERFONREMSEMNRERMFLZ A KL%FT
. dienr WA EE R BARR, FAVRFIEA . TN n HARHZE. ZHn=1
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MR ER, FL XM A=0. BEXN n—1 RSS2 OL, AT n MRk
IEBASE R, T A E L TR,
#FAWMENHTERE —NAZE, BT EX AR R EZ AL, S
0 o

ilﬁiﬁ a11=0, __J:IEé A= A « ‘EE:%:?U Aleén—l Ml\iﬁﬂ_{%ﬁﬁﬂ tI‘A1=O,

« 1
HIAMRE AT &, FF7E n— 1 Y IERHERE R, 8 RAR MEMNMATELERNE.
4 P =diag{1, R}, | P & n MriEZHERE, H PPAP MEMITTELAT.
HAMENMITERLEMES, AT E AR EL ELHBEERE A LK
% (1L,1) TEAFHSEXFRERE, FhE—fERRN REITE RS 5k P
NIERSERE, (58 P'AP = diag{)\, A2, -+ , An}, BRI A+ Ao+ 4+ A, =tr A=0.
HEERED N =0, WERFBIE, AR N 2T, B4 EX Mt KK #i
RIEAARMIZE S, WA —SBE N >0, A <0 B P = (e, ,e,),
W ey, e, - e, & R" FIbRHEIERIE, HiBR Ae, = \ie;. W t,s AELESH, HRW
T &AM

(61 + teg)'A(el at tez) = /\1 + tz)\z = 0, (61 + teg)'(el + 862) =l+4st= 0,

MEBE ¢ = /-2, 5= —\ -2 45 = Sl 5 _ et
A2 Ay lex + teq|’ ||el + sey|’

M &, e es - ,e, =& R" FItRHEIEZRHE. 4 Q = (e),€2, €3, - ) n Q ZIEAR
e, HH ERRHESEIE Q AQ & — /N3 (1,1) n%ﬁiﬂ’] X FRAE B, AT
ZRRiE. O

5 10.28 WV EW4ELEEHE V EEXT —MXFRE g, /£ {e), €2, €3,
es} FHEHFBREMEN

o O =

0
-1

o O = O
o = o o

0

28] V #KN Minkowski FH]. V FiEH gla,a) > 0 KRR o AT RAE; &
& gla,a) < 0 WREFRAKEHE; EE g(a,a) =0 WIEFMER AN LEME. R
uEBA:

(1) V FAEE AT 8] [ B AN 7] fe BAH IEAE;

(2) V HEE—AE A M E AT fEERZ T ar&;

(3) V s AN B IE AR ) 78 B A R A TR ME AR OC.
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R (1) W e,y AP E R
T = ae; + azes + azez + asey, y = bie; + boes + bzes + byey.
HEMER, W g(z,y) =0 H g(x,z) <0, g(y,y) <0. T2
a? 4+ a24ak <a? b24+b24b2 < b2, aib + azby + azbs = asb,.
i Cauchy A%, 5
a3b; = (a1by + agby + azbs)® < (a + a3 + a3) (b3 + b3 + b3),

FHF)E.
(2) B u = cre1+crea+czes+cgey EIRIE, N g(u,u) =0, B 2+c2+c% = 3.
HFaxlu Nl ac +azey +azes = ageq. 7 (1) F Cauchy AN A ATUEIX 2 A AT BERY.
(3) W v = die; + doey + dzes + dyeq HENFE, HEM u IER, W cd; +
cody + c3dy = cydy. X &2 + d% + d3 = d3, i8] Cauchy A% R5E S LR &R
A u, v MM O

§ 10.3 Eaudl&k

10.3.1 W & A&

—. $E#H

LW o RARAELETN V — U MLRIEBRS, o° R EmBE, 0 ().
(A) # o RPBET, WU o R SRS (B) # @ RIEMRET, W o RIS
(C) # @ REBWU, M o titikms (D) # @ RS, W o R g mt

2. WV REMF LM =40, VY O REMBEE. v, v,v3 £ V B—HE, o], 03,03 £
SR, WV EE vy, 01 + v2, v1 4+ v2 + v3 FIXTEIER ( ).

(A) vi,v7 +v3,v] +v3 +v3 (B) vi —v3,v5 —v3,v3

(C) vi,vi —vj,v; —v3 (D) v — v3,vi —v3,v3 +v3

3. W R #LiEEN VvV EHREEKR o RAMEER #F Vv 2V BTN,
BVt ={feV*|f(Vi) =0}, W FALLERBLE ().

(A) dim(Ker ¢*)* = dim Ker ¢ (B) dim(Ker ¢)* = dimIm ¢

(C) dim(Im *)* = dimIm ¢ (D) dim Im ¢* = dim(Im ¢)*
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4. WV BEEF L =4 AT maEesin), W RS REUE V x V o F IR B ().
(5E @ = (21,72, 23), 9 = (Y1, Y2, 93))

(A) f(z,y) =i + 11 + 20102

(B) flz,y) = z1y1 + z2y3 + 2x1 — 3y3

(C) f(z,y) = z122 + T2Y3 + 2T3Y3

(D) f(z,y) = 2z1Y2 + T2y1 — 5T3Y2 + 2T3Y3

5. RMEETE V xV > F MWNEWR g £ V IAEEFHRFERE ().

(A) BAEL (B) & (C) BIEZHIL (D) hA%E

6. g R UxV—>F HUEMER, U R U HMBEE, £V - U MBH ¢ : pv) =
gl=v), M ).

(A) Kergp A g FIATIRF2E 00 (B) Kerp A3 g BIAAR-F2500]
(C) Ime H g HIAHRT%1 (D) Imp %5 g HI/ERET- 2

7. FHAEERAER R ().

(A) V 2 F LM REZ, @ = (21,02, 03.24), 9 = (y1,y2,y3,4), 9(x,y) = 2192 +
2r1ys — 3x3y3

(B) V & F EW4EfrmEZN, @ = (r1, 22,23, 24), ¥ = (Y1, 92, Y3, 94), 9(x,y) = 11 +
2z1y3 — 2x2y1 + x2y2 + x3y2 + 4x3Y3

(C)V & n dezp|mEE, A B2 n MREHEME, A +£L, g(z,y) =2’ Ay

(D) V & n MBI AT E], g(A, B) = tr(AB)

8. % g.h & V EMAER AR, vi,ve, - va &V I0EE, ¥ g EIXHHE FHRRE
FEAN A, h TEXAHE FRIZRERA B, i€ ¢ & V ERREEHRHME A, y) = g(e(x). ),
W o 75 LREE FRFERERERN ().

(A) AB (B) A'B (C) A'B (D) (A~ 'YB’
9. B F LHA n B ROEFESFRARERMME ().

(A) EAITHIHE (B) ‘&4 14HAL

(C) 1N EHEREE A2 AL (D) BT REAE A AR 1)

10. U,V 52508 F OB m 4500 n gi2iE45 ), Wi U x V — F ek R 41 2k
Ml ARG ().
(A) m (B)n (C)ym+n (D) mn

. HEHR

L. & dimV =n, W dimV* = ( ).

2. % o R&MDN V B U MMM, SFE V il U B—3HE FRRREREN A, U o 1)
AR o EXHBEE TR SRS ().
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3. WV MU #HIREEF LK n 4680 m BLMETH, o £ V 3 U MRS, 2
A dimIme =r, Il dimKer* = ().

4. BV RERF LG n frizm, v 2V NXHBEERE. & {e, -, e}, {€l, - ,en}
&V IHHAEBM {er, - en} Fl {el,- e} MELERMEZ P. XRE {fi, . fa}
FU{fL - fo) AR {er, - e} B {e}, - el } XHBIE, WM {1, Fu} BI{FL, - FL)
MR ().

5 WgR VXU > F RLWER, ¢ BU xV" - F RULHR. E g £V
B3 v, 00, oo KU 3wy ue, - um FRIRREEEN A, g° 6 VT R 5
vl v, vn B U BB wl ul, - ug, PITERRAFEN B. W A M1 B e 4% M
WA g(vi,uy) = g* (u, v])?

6. WU MV MBI T EI m 4580 n GE28PE20], g & U xV — F BPORLMER.
SE g fE—XIEFIZREEN A B ANBA r, N g MARFERBERR (). g OART
AR ().

7. B g REMEEN VvV EMATRR, o £V EMRYEER. v v, v, £V U, g
{EIRAEE PR AN A, o (XA RN B, WAEHER bz, y) = gle(),y) 1E
IXHHEFIRRIEEEN ().

8. WV RMIHIR EWEONT 3 MBI ARAURMANE S, i L
1
9(1(2). fole)) = | fr(@)fa(a)de,
Sil g 40 12,22 FHFTAGE.
0. 4 V LIAEREL g BRH— PRIBARI— R LA
10, 8V n AERHERT, U VLTRSS ().

10.3.2 Wl & A F F

-, RE#

. B KR ER A o I, MUESE (C).

THEJS aT JINGESE (B).

% o MI#HN 7, M dim Ker p = n —r, i dim(Kerp)* = r = dim Im . [REF (B).
. BANIERE (D).

RiiE# (B).

5. REIEFE (A).

Bowon o=

(%2

o)
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7. (A), (B) PR RS ER TR, BULRIBE. AR A REFHEEEE
BATRERERS, A WRFF R, M (C) IR, FLZESE (D). F3%L L, # g(AB) = tr(AB) =0
SHEZMMER B oL, M B=E;; (1<4,j <n), 7{# A ME—TE a;; =0, 15 A=0,
Ml g REAEBICH].

8. AR V & n HFARZEN, ik C & o FRRHERE, N

h(z,y) = ' By = g(Cz,y) = (Cz)' Ay = ' C’ Ay.

Hit ¢ = (A1) B'. ## (D).

9. FMTRASFRIERE S RN T BRI R ENRAS, MPLER (A).

10. #E5E U,V BMEE, U x V - F ARG ER A ROLET M F L m x n BEHEHRNZE
Pzl A, BEAESE T mn. BUESE (D).

=, HER

1: me

2. A,

3. B AR e MRFRAEME BT A A FHKAE Imp #1 Ime” BAMAMER, F
It dim Ker ¢* =m — r.

4. & P = (pi;), XM {fi,--  fro} B {1, Fo} BOLBOEREN Q = (qi). TH

fj - quf{ ofes e +q”].f1ln e: = p1.:€1 4 ess +pnlen~

U\ﬁzﬁ (.f]se:> = qij = Pji, El] Q = P,' }:%H\ {flw"' w.fn} ¥IJ {-f{’ ’filt} H"]ﬁ?ﬁiﬁ%% (P’)_l‘
5. B=A'
6. g MARTZEMLEEHN m —r, HRFTRIGLELH n—r.
7. B'A.

8. TR

W=~ =
Nl T
[ I S U

9. g= %(g+g‘) + %(9 —-9°), #% ¢ (z,y) = 9(y. z).

10. 2 48 R0 ) KB I o SR A, LB A -;—n(n— 1
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