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12012 e £ A ] PRI BATFRABARTEZERARYP ALY, THLE-RLRA
AFEAAAREERALAZGR (). !

A BAETHEESE B. BARAFFHE

C. BAHEFAESE D. AL FEE

(2013 oA AA)Y FTHALRPY, SFHAFHAEMAF SR ABSORER ().
I #%%uE  IL sinQ&&EA I read RKEAR

A L1 B. 4X1. I C. 411, 1 D. 1. I#II
(2014 %e# A FH4e4 T, REEER P SPIT6IR (). ~

A. trap#84  B. Buigd C. A#HES . D. APuidgs
02015 4% A 4] L BoMr P iret, HiZdREREREFHR ().

A BATHKE (PC) AR B. iAFABHAL

C. %:& (TLB) ##A% D. Cache P# A%

(2015 5% fidi) A FHEACENIASFASR, UIATH RTHSE CPUMAA F &
EHAEA (B4A) R ()

A. DIVRO,RI ; (RO)/(R1)—R0
B. INTn ; EAM TR
C. NOTRO : F4 5 RO 69 A ATk

D. MOVRO,addr ; Jesbit addr & &) A S HBEHNFHE RO

£2016 4% A MY FERBAPITEARPELBEZ AR LGN TN, PHARARL
W B RAFREMS. THRATFFHIAATHAHREF, #RGE ().

A. “FHMBRR" BT B. “S¥HL 0" BTFHAY¥

C. “DMA 8 %" BT ¥ D. “HREP4H BTRE

(2017 %o & A ALY PATRAAA YR QI T 28484

QEFR P S @#MATFEN (trap) 84~

Ot it %A KK @ATA8 5L IR S A

EFHGPITRAEZ ().
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27.

28.

29.

30.
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A @-@—-0—-®@ B. @-@—Q—-0

C. ®-@—-@—~0 D. @-+@®—-@—+0

[2018 4 Ai#) R B EAM4P TG, B4 PRBREEAZHGRIASTR ().
I A4 EENE

I %4742 & A CPU #48¢id)

II. AT £ 8T8 B A 845 R ATRS 18]

A RL I B. 4 I. III C. 42 1. 11 D.I. II. 1II
(2019 o4 AM) THATAKAAGRESY, EHGE ().

I APATRGAARARSEAGEIRTY, CPULTAES

1. #EZ2GBERBEZLFARABEA PR LBGTEIME

Il FRMHBREAZGALABFRBTR—WE%ARNED

IV. 2 ARRBRERAANRAERAEARBR GG

A &I IV B. & II. III C. &I 1. IV D. 1. 1. IV
[2020 % A A) FHlE T odak e RiET, ARHERETARNE ( )

I RABRTEHAEFG TS I RET RS

ML kst e &4 IV. RE&+8ARF

A L1 B. 1. II. IV C. &I IV D. I, M. IV
(2021 e # 48] TH454F, REERESWIITER (). .

A. trap 484 B. /O #54 C. ¥iptitdss D. X E#EHES

[2022 %e# A T5XF CPUAEXMEF, EHGR (),
A. CPU & TR p &8 R abPUTHARIEA '

B. CPU & F A4z &M R fedhiT4eindi s

C. CPU #F /M 7 A8t R ATk 45Arig4

D. CPU & T A AN RMITIEHERIES

31. [2022 A AAY PATZAAANGIRTATHRME, AT IRAERGIANE ().
I ®RAEHEPRERET I ®RAEBAFABGAR
I 34T % %R M RSB IV. 4 CPUMXAAAHS
A. X1, 1 B. & II. III C. 1. IV D. 41, II. IV
=, B4R RE ,
01. REBHHALRE 5 EFM P SAFBRMF X A AHILT SATHF T X6 H04R?
02. HHA2HLAZEATHABERRE, $EBABRESFT EHAAM?
135 BRS8N
—. $FAEH
01. A

I BARERZERNEAREAEEE APSTEFFARERERITIBITNE, Bk
I Bisi8: I BRERAPITIRFR, LAMERMILFFAIAT, Bk 1 RMIER: U FKigFLH
R0 EERE, TRBMEAATERMMIIME, Bt I TR IV: RERERTENE
BEHEEE, ERTENAARERBERGXONEEDE, Eik v RER. KZ&44 1/
I B4R, BEFETR A.
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02. C

I 4R HAHERNFTERARROTEE. HEBREHNIEREARFES, TEFLESE
WU, I IEH: MANAHEASEEPNRE, PHOLOAEZLETHIT. IR SEERA
TREZRSGHAENELEMREA. IV ER: VO BEXRFLEE—FRERNLES, ERER
17 VO 1841, BT EEBRFRIZH VO #1E. Lo I IV EH.

03. C

1 Efi: RGBT ERK trap 184, I0ET x86 K Linux R4, i%$H-4 7 int 0x80 BY sysenter.
I BT, BERITLTELRERPITES. I Ef: ZSAANERS. IV Ef: $ER4
B—EEO, & ELERMEES, N TE#HTHER. EBERABARKX EENAF,. MARFN
RiF) RGHRHL R4 RURRER . |

04. C ,

PR E ARG L IURHEERITHEE, EATENNSHERNTE L, ZOE5/8P
DIt T E h b EE

05. D

ERERERARFE P EEITRY “BRER” 1184, BRAFSEBIXSHINER
LERBRERLNROEREFT. XIMEEREHE RN,

06. D A

WZTT AT L B R AT BR84S, AP EF REEHITRISIE S /IS . BTLMER
B4 RN EERIERZER.

07. A

PR BRBH=AASBRE BT GEETH (B4 1. ity b BEL Mt (R
R) FEENBLENEROTRF. MENHETED, FEEETERRENSNET. #HEEE
HEAEEERE CPU AN, HRERLELH, FEEBEHHE.

AL, FEEBLSMERNERRE T EE.

08. C

SR ERERN, BEIEG LG ETERPSN CPU STE#EAZLSE. DI R4,
EWRHERIRAFER, WRAGKENEESHENES, EESTHTPHOLE, HHTHMHEE
Zr, WNRRFEES, TAFBEFRBEBASTIEST, FH#ATKMOBNEFRER
OS BFF. HWiERASTRERAFER, BRFEANDHILAERF—EL 0S B,

09. A

THEES AP SEREA PSR OESNESR. £ B ERATRIER, BLERER
BERIERGHENZGLEBATUSAT. %A D FHPIABER — R EZOSIGT, BRT
TR CEBRBROET X—EF5. FHAPEFSRERSEHAFSERIZLES, NWEHAE
FHalfERZ LAY, XMSBEMBTENMNES, FLUET C RER.

HHEAES B TR EREBAF SR OENER, XRET ISR, RE
PETHAER (BWURERAFEFRENRGAR, kb, BRSNS TENREES
BoE. '

10. B

AREHHHENREREHAZEELNNATHOAES, DNSER. BN, EENE%ES
HEEBEARAE, PB4 B8R ERRGAARNIES - XES). A. CHD =10
AUEICHRES PR ERESTLLETER,S. ABIMNIAEER, EEHASTREHT

et



B1E HHINRAME 023

“Br#iE4”, W—ANRAPREAEN A ERBZ AR erE %, AT RBEE S KEAS
R, #mMSBZAF#E-H58 CPU, XERZTEHEM.

. BEAGHIEARA DA AEAHEFORRGFOTE, HTEAINEADY, A4
BH—ZFLETL ALY 2 AR, Bit—H%HE%AA (system call) 6930 ZRNLA
F. RGiRRRARREGHERESAE, AAALGAKIRTATEORE, KLBLERE
@%rm&ﬁ #%&ﬁ?%%m%wv@&,%AMfﬁx%%ﬁkirm&ﬁ

1. A

“UIE” BN ERAFESTEN, &ﬁ“ﬁ%"#é%ﬁF#ﬁEﬁﬁhﬁf

12. C ﬁk{“/\{k1j djkybb
BITRIERGABHREMOE.

13. C (RAEHRELRE)

' rx#%%%%%%ﬁé.bM%IWEVU§,WU&§~C°§E§Eﬁfﬁm”ﬁ“m
177, " XRAWARTRREERAFS, BALESCHREZEST —ER-R¥MRES, B X
BAFETRLED, FURT—EEKLE.

14. D

B IESY RPRE, MHHAERBRZAKATE, THEEKLSE. T A
B. C HBIMEATCHESRERTH, BRENUTERFASTHT. SR8, EEUITHIE
RER K BIFREWMHBRIER A, B. C. RIERGEBRAFH, TENRAFFHH
ERAERE . WETLMSE. BERTURSE (WHEP) « BEZRSEE, mAFSN
iR 4. BEAENE, BRRBLEROH. BEFRRERAGERNRNTEERE. B
A Frh KT ARG BREAR TR AR RENE, TR TFHRKERKE. FREEEATRIERE
REEEER, BRRBERLEXOWEE. “FT” S6FTUHBIRNEREBRRERLR
%, BEEWPHRE AERAXMIFETHL, HataiE.

15. D

WERAEAPATER, RAFER “AEHE” BTER, AFSTARITIRRES.
ERLET, CPUATLPITHA RATRIEMES.

16. B

ﬁﬁ#@m#ﬂ?ﬁ%ﬁ%ﬁﬁﬁ%ﬁé,ﬁﬁﬂﬁB

17. A

SRR A IRAE P BT ER T i, EROEWIT: HRRERRMERGARERE, THMF
FH, ERLSIT: GLBRBEERBTHOED, B4METTH—RENAIK, EERP
AT

18. C ‘ '
FEMRBERER “ERPSRE” (EL@B’J “BATY KD HEE. T A, RERAR
Bk BRI A EFRED, RGRAREERFS, BARBFEROETHT. X TiE
T B, SMETERAFSIZOEHN 07, HREERAFS, EROSTRTHIEE. X TFiE
0 C, #EYRBTFREFAAITULREFMEN, REREERLS; N TEHD, RI=ER,
ERPSRERTHY, RAEEAEOLEPTRRPHREEF.

19. B .

FEA AR R BRI A, iS40 T — KR SMtit; PRTEEAMUERFR R (PC
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KIAA), ﬁ.ﬁﬁﬁﬁﬁﬁ%‘?ﬁﬁ%& (PSW) HIW % . EHHisEH, ﬁﬁ%&‘]ﬁ"%#%ﬁ%
PC #1 PSWR.

20. B

BELEZENESITHREREERTRE (BETHLE)  read REAMEL, sin)
REARARER S THITHN.

21. D

trap 14 BhHEIESTERESHTUERAFASHIT, H rap HHEAFBEAFSHELIA
B RPWES IS, DAEROETRENAT, SRETD. X, ERERLEP, X
PR ©RBURIER KNS, BATHRARBRNEREEHBTORORRZ—, ﬁEa‘E’. BXH,
%%&ﬁﬁ%f“é&‘]“ﬁ%ﬂl‘ﬁ#ﬁkmﬁﬁ §-F R

=22, B
AN AL, PC e e AR R, TEATFRARBERIERART.

23. C

FREBABLUTREART (BBHH), NUHIRLE. 154 A TRERENTE,
4 BATHIES, #HSDERTAFNTE, HLCFRLRERE.

24. A

PRTR KA CPU #ATIES LSMFIIRE, W& REK VO 43RFH, RRRERN
MOLHEZTH, FELEHREEARERET - MNHLER, FALERANGHE
MR RLET. Birhl, RR—AETEMOEN TR, iCEYUGER . BEiEriETm
EF%. I—RPWMBERRSLHEFSTEXRNIM, PENSLHILENETORFEE.
REERATE, 8RE CPU TR NS4, iEF a5 e, HubbER S HAREH
Eﬁ:ﬁ%&‘]ﬁ?&ﬁ&’%l15‘15&A?“’—&%%I@B‘J$ﬁ= J&ﬁA‘?’*ﬁ '

25. C

WTRGERAKERNT: EESTHHERAERRAARSHE, RSB (rap) 84
RIHA P AR BNNES, PRI E AR UEER, BTk CPU SATHRN I WESR
B, BEBERAPE. FLUES C EH.

26. D

B B0 P TR0 EZ TR R ACE AT BH RS B RRERBITRBRSF . fntEHEXM57
RERBFEAGHE. HEAMNE . EMN. #/8 CPU MK E. SMERE, Bt 1. 0. 1
HIES.
' 27. C

RPATUERPSRRRERZENRS, BRITRENRLERARSEFRELTRESH,
E#: RETHRTRERZNREZ - SEMMA/HEREHIE. WEL. £54%, B
FEFREELRAAREARERENREERRS, I E: RERETR, KRESE, %
RARHAHEE, ANABRFRENAGAAEOGURR, I#R: REHELHAERFTR
RRERGRMHTINE, IV EH.

28. D

% CPURREIFHIES/E, hiEM B RFEH PR AN S (IR M58 PC MEER
SFHFFR/PSW), 18R, 2/5, TFRBZPWE S RMP TR, b 8450 R R &
BFADME (BTHRBLE—FREFWRARERS, ZROBERZVHEL, I EH). BT
RIFWEPATH RS, REPHRERT. RESERFEROM, RS PHE SR
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FWiARSS, FERESEFRTIRERZENZ, LAV EH.

29. B ‘

EWEET, CPU ATHITEMHES, ZERFET CPU REsdiTIERIIES, TiEiESR
EEARETHT. BAKRERIESE: OF XM V0 RERENKES: OFXVHBRERSH
B4 OFIRKRFFRNES: ORMES. A. CH D RNERELH A HEANIKS, TUE
RPERGT, RRWEESRME CPU MR SHRIIAES. HiEE%EH B.

- 30. C

CPU M/ &M RAEMITIERIES, & ABERTT URTIERIE S MRS,

31. B

RERGHARN, CPU HITFA (Trap) 184, BUE “WE” /5, B CPU R FEEN
R (PO) MERFREF, 4 CPU BXBAABS, RABEHTRERSAKNALARAOR
FF, ZAREFARRFEASFRNASE, BRAX M SENALRARRSHE. £, 1. IV
RETEHSERE, 1. [ Z2HBERKTHRE. ‘

=, BLOERAE

01. [##%] ‘ '

RAMSFTENEZEBNRRFREBRF . AP SRROSHBRREE WL, T
BB R P AR R A 7E PR E PR .

02. (%]

ZERFHRPITRIEE NEFIESE CPU EIT, MR —LBFEIEE VO BE L#TAR,
ENifiid CPU #4E 55 HEMEN R LM BB L AR PHTBER AN R, BEROT.:

D) BER M —EHE TR ENESNM, E—BEREFMMLTF CPUET, B
TS T HNHIRIES CPU 317 LIE. (EE ¥ CPU 5iliB BLE =R W CPU Ml
EREAGESRTRBETEREERN. HRER, WENBRBRAREIEET
e Ak, Eit, XMHRRFRARTHEEEMSF CPU 5 VO BE&FITTIEMN.

2) TG ESIAT R R, Frigsl, MEEHNBHERN, RE4R &M,
R AEYG (BIPA) m CPU KH{ES, X CPU JLEME T TAEMEALAE
WiER, B iEBSERRMTIE.

Et, BEEHEARMPURARESERMATEIH CPU 5 V0 ®&IFTIIE, B CPU BahiliE
ERHREEEEPITRABEFMTELE, MEENBTRNGHRE WBETALEER, §
@it WAL E CPU R iR iTiER, CPU WEEIEERITHERME, MHRKFMBTAE, &
B aBSERERMOTAE. X#, BEEHET CPU L V0 ®& T, it, SUBFIE
BAEARE.

14 HRIERGEN

PR E RETHREM AT S ARMARNAET X, RESEHSEH, N TRERERS
BHRE. RARFERAREETRIERURBLNEER,

1. 2 ki
SEERBBRERZSAETE, BRE (B 0) NEH, BEE (BN JAFPEZD, 8
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2 S R AR R T BRI (). K Misr R R 1.4 BT
SEENRS: OFTREMERMBIE, @iLT R%0%
WRISEEL, 45 1 R IRTI RS RIS, ENE
PV TR, B 1 RERE ARIEETZE, BAT g
B2, WA . mEERREEN RIE, WARNE
Rk, ERENE NIRRT T . @By A5,
7E RGN, IR B B RN, REAE
MR, RS,
SR, &R LA R, B R
wE, EAREARERE. ONERE, RERSERGT
e, EEEE LT FERER, 52 EA R S
B4 BREORERE el SCREERITHUMOTEE, SERGRERIE.
2. Mkt

Bk R R (E R G HeThRe I N TR — B . A B R T
Ihile, JEMEIFSAELE (R, S 2 18] BEhBlid B LU AT IR . A AT BAIE— 5 s AR
A5y N —ERE M TR, FEIRE AR o & PR RO . XA Bt Ik iR ot
P-gEn gk, B 1S B, TRESSALR ISR IR (ER G4 -

FHU
[tresn | - [somn | | weenm | | wewr | | s | | asem |

Bl 15 b, FRUBRSEH MR BRI E R G S

TERIE, W R B AR, BAAREPREBR A S E 2, EaERER A
M REZ, ERRFWBIRAL; WRBHRUSEER, NSRRI E 40, BRNTE
P AT LT . EAh, TERIGP AR, BETEIM R ML A R, BRI R
H R A 2 HE >, RERIEE MR, ARSI AR S 3 A P AT AE

o NIEME, HEHLAERR MK R AR ERRAE . ARG, BT ERGT .

o MGEE, BUREAEERRMMEEMATEE. BEERE, BHIERT .

B RELIRR A L — A CRAE N ER R E AR L, B TR B A AT S 0 s 2 T

3. ZAH '

MERAE RGN ZEM R RISy, o N AR A .

EWE, BRHRPRAZEUKAE, RIEK RSN X EREIEERN— M SRR AIEST
LA, WTRR PRI IEE AR RE RS . FASEEER MLEER, BERHHE
FHEZ EMA R, Bl A LA el Rt .
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FEGREHMANATRUIMER, FERMEAZGREVREBRBESR, RERLENE
AR, RIERGBEEE “REGHIL” B, SE—AN, BRESRREEAE.
UL T HAZEAR, MEaN— LR 0T R A 26, ﬂﬁ&ﬁﬁ%%&@ﬂ&t&ﬁﬁ
VRESZK, FAFRSEHETULRFAZREEM, AEREETHEMSE.

MBRERGRIRBRE, ERKREBTHEIHMESF, Eﬁi}i«ﬁm&{’ﬁ%s’ﬁ, tzu Windows.
Android. iOS. macOS. Linux %, #RZETEAKKNHLE. EHNEET, MAKRNERE—
HERFRRN, BWERHREREZLCARIFARNEAZBET, ME ZRNHBAZ
HMENESTERSTRARAEANE. B5EAZMEEBE T HREEHEEMBE, TR
IR B TR B, SHRESIM Fuchsia M4 NHIMEE OS, #PEHAE T IHABHILE.

4. BAH

(1) #Az ek Adsmd

MAZHE, RIEBAZDRERGIGEREENE, MHBEREEEROSHITHIIE
BERPARIT, WTTREA IR SRt T ARIRE RARBRIED B RN
WA RETREES, ENMSBITHERT, XEMEE T RABEITER.

WA BE B RIERGRS AT RIS MABHNSRES. BARREEORITH.
LHRIE RSB BERL ORI NN, BEEE: OSHEELBEETHXNES O—LR
EXMTEE: OFF MREL B2 AMNEE. XS AR AR BRRERZRA AN EELM,
RS AR B IR o R 1E R IR B THRE AR S A M — IR 58 Gt
) b, A TFRESEE (412 #TEENHE (418 RES. Bitsnraren
BB RIRS 8%, SIHRERGERLRN, BHERPS, FAERERZEAR
BN AR LB BRI E . B 1.6 BoR T SHFSE FHE /RS B,

P | %P | R | vomE | . i | s || ey
#E | @R | BEE | BEE | mzz | mzs
'l i ‘ BORR
iR B> %

1.6 BEHFBTRES /RS HRX

ARG, BT EIMRETRYE, RAERABGETERES, RAMRIETERPS,
— MR R R AR MERH R, TIRSERA RGN B, B, PR RIETH
TR ERBENIRE RIEERGEN, REMERIRT . THAUOTHRS LS

TERAAN, RERXHBEIRETHL, REEE, RTLSEER, RERSMHR.

(2) BAHHEADRE |

B AEE R “HU SRR BRI OS 540, HHLHIMA R SHAR
EARKHTM A HONMA . BB B 0 T The:

Qitfz (442) $2, 48 (BB 2ZEWBEDRRMAK 0S REXNIEE, KIEE
SRS, HROBE, URSLEBIZ AORSEDE BERABALT. BT, X
SEBLSRME TR, BEEHEEERE RS MRRERAT, KR T HED AN
BUBLERSY, ROEEROGARS. TR HRIOAA%, URKEENHRATR, KT e
R, TR SR R B

ORAAMBER. ERNET, REBREANEREFHSTRNG, WHT ISR
B BV i S TR BI RO ML B HAL, X — I RIKBT IR R, BB,
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Ti BB EAE SR TR A SNs, A0 SR Fh T T B 4y, SRR AT AR 4 EE 5 I A SR
B, FIMHXER MRS REERS 8P,

OF B s AL, ﬁﬂﬁos%%ﬁ#%ﬁﬁ*m—¢%ﬁmAﬂWV [ dngE LA e
EThR R RENPHABEASH, HHTHHmNLE, FRNTHRBANELE, B
RIEBHE MRS BRI, P MG AL IR RN B A o

MARRERSEHEEE, FHEBSEUR VO BEXEIEE—4R=, BT RN
— AN, TIEKE BN A& F RS ST, ABSURS BHERMAKK.
@%,&%mgﬁmﬁ%ﬁﬁw,%wwmvwéﬁ¢

(3) WA EHE

ARSI EER SN TR,

OF Bt RiEMW. FEEENABP B R, YEEREEIhERENFMEE, RE
EHM MRS SRS EThe, RERM— A EHNRE R, LSRR NERD,

QT MAeiit, WECDLEF S,

@ T##Hit. 5 CPU M /O B4-E FEMCIBIRE AT, MEMSHRERYEEETE
E¥, EMSRERSEBREEE—ANTE LB HNBKR LB,

@pA Xt . BRAREHZE. RS BANRS B8 MEERAH SRS, Xk
BEAKASZRBIFMIEL HRRENMNE RS . '

BARGEHNEEREREENE, BATEREHERLENALSZ MBTI%R, BF
EGMPITIRRA. NTHEBBTRE, TS REMEERANASRSBEAK, MTRIE
AR, EXXLEHRAKNERTSMEK.

BRENGERTRERGFNE TAMRF, ERBARESH, T, MEREHN
FhERIMT, XEFSPRFRAS, BEARENTES.

5. sh#

AETEMHEEELHE, F—MHERRMIEHETIX, KSEIMHPBIBREN—ANT
8 XHE, ENBRATEEBRIRAN 0 E 1023 &k, 1R — & ENVIS BRI K 1024 E 2047
fir, %%, FREP, —HHHNIME (exokernel) WRERFEARBESTIET. EHESENER
FLOEHRE, FAREFEAXERFENLE, UHRAREENRLERBMANEER. S MNEFBHE
BN AT LUZIT B CHRERS, BRBRGBERCEPHEHLRBIBRIRRPY HRE.

SMEHHIBR AR TS . ERMAKRITD, SMEBNEAAERECHME, X
FREM 0 BIBRKES, SHEDNEREFROFET —kREUBERGRHSEE (BT
B, BTHE ZIERFLERFARET. SIMABELRCLELEL S MEUNNE XH
. PREITE]. XFHEEE—AMUA, TRBERRF (EMR) SAPRERGRE (ERPZE
WD S, TEHERMARHAFE, ERSMIFEERRRRE SN EINBEETRERR.

1.5 BER%S|S

BIERSG (W0 Windows. Linux %) 2—FEF, BFUMBHEAFRERS D, WEH
BESREANRX, —EHENHRXNEEN RS HINEFRRE. BERLSISRBEHENFA
CPU ZTHERF, BIBRFRHER, RAEESX, RHUERSX EHRERSE, BEFET
BERENRERSG, —HH—HHER LRTRE.



F1E THARGHER 029

W IARAE R G5 SR .

@& CPU. #WiE CPU L ROM 1] boot Fi¥, #4275 N BIOS (AN
MRS BB %S, BIFF4AIIT BIOS 4.

Q@EMER. B3) BIOS ¥R, SbTEN AR, REWGREHINE. e 8, *
W RHAFEE LH8ES, BEbik; mEHE, BHLSETR CPU. W, Ba%EE,

@A B RLMOBEAL . B ERE, BIOS JFA41EH Boot Sequence (ifiit CMOS BT
FERIB BB, BB 5P REMAR), EREINEA B HES — RS,
WJE CPU KiZF MR &5 SR IX A BT A FES.

@m#ES FiLF MBR. W LUSE AR X 45 SEAMES S, WRET—A
FERERRG S8, HAE TR E. MERBEEIESE, KON, 13508
MBR HIfEF & &1 CPU ZHREM M F 4 K ERIBIE R 4.

ORI X R, HMMPEAIFEDHX. MBR AEEHNEE, WX LS E 4
RAFXES G XAAEE X 35| SIOREMER 4 X %, #0555 80E RS 0 4
X GEzh X)) RIMEHEFES X, FFEMBERED X, BRI AEs 41X .

@5 X5 FieF PBR. L HUEEhS K S — MR K, X4 B KB 4 X 51 $1235 (PBR),
RAFREZFRIFBE T XRAR T TS| SRERKNERF (aahEmEse),

DR EEEH . 4 X5 SRFIYRFEH K D B ETRE, mEEmeEs,

@m#L Btk R4t

MEARS: djkybb
1.6 AL A
(MRZFRELRE)

1.61 ERWMEEES

RANLE—G@H N, REFARROELMLEAR, @i R e H T 6 p bRy
FebE, ARPROEMRE. S0, ERATHERE. AR,

1. F—REMNEZHF

MEAR E3F, B—REANERRFRE—MRERSE, FRERME— —MEFERGIN
REFEFF. CERY LBTH R ZERFIIEE. BRVUSEERR LRRIGET & B,
XL R UL R A ORI S b e T3 & BN S MUAR ), BT LAZEAS IR0 f oL L
LT EMARRRERSZ. B 1.7@)F 87T E—RERNEEERFE.

EPRIERGUER
Excel Word Mplayer Emacs - 7 -I' e
O O O | zuin
- TS | TTRRMEER T l
(ImWindows)

KRS ERF

WiF (CPU. mEft. Wi (CPU. Bt
FI&t ) %% i)

(a) (b)
1.7 REEMNEEERERZE MM E
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RN P A —ARIRIET, FAFITRBHES. AT, EUN ERRERGAN
HEEBFERERS (SREFR), FAEMA#ES. BV DHASEENIECEBTERR
& (LFEBTR). YEAVUIRERSHIITT —%& CPU LTRSS AFRITIHROH, &
ANEBVSEERS. EXREMMLN CPU L, BUHEEEFRERX KSR BN P IRE
ZGHITHER B ABRENTY. MRANE, BUNSEERFEHEXEES I ERR
F. BN, BEPEFEEFEEMRSEGEN AP SHITERESMN TR,

EEREFERLLN CPU b, HELEATLEENTEINFNEBHES, XEauRE
AFHENTERNEERFOER, BN EERFEXEESHTI6.

2. FoAEDREZAS | L '

LIG) P RR T E- KB EBEF. TR—/MRET Windows. Linux Z#/ERGS
MR RENER, RE— A TEOHE. BoRXEDNESERFNANERRE CPUNMERE
KM EH. VMware Workstation 2 & 4> X86 ¥ & LB — REHMNEBEERF ..

LﬁEﬁ%@ﬁﬂ%ﬂﬁﬁL%ﬁﬁ%%ﬁﬂ%ﬁfﬁﬁ?ﬁeﬁ?%—%ﬁﬂﬂﬁﬂﬁ
FE, BITERERM LR ERGHNE 2 RF R L.

HREFN, %ﬁﬂﬂ@ﬂﬁﬁ@‘“%F@%ﬁﬁﬂﬂ#L%:%Eﬁﬂﬂ%@%?
UEEMRE. RAEBRMEAKREIENES L (RLARBEREREFHN—AH). &
PRERGRETRE, REERHNIET. .

BEIULTE Web EHATIRIRIAT - WH BAML, R H RARMSEERE CRAEEHIRS %1
ﬁﬁ)ﬁmﬁﬁﬁ(&$ﬁﬁ):éﬁ%ﬁ%#ﬂ%ﬁﬁﬂﬁ,“A%ﬂmﬁﬁﬁju@ﬁ§A
ﬁﬂmyﬁAﬁMﬁﬁﬁ*ﬁE— SRMEEE, &OTUERNN LS E CERORER
%ﬂﬁ#yﬁ%ﬂﬁiﬁﬁﬁ%ﬁﬁ XRETELE LY <57 M.

BRI E— %ﬁﬂ%ﬁ*ﬁﬁﬁﬁﬁ%m B8 KB RTR AT BN,

162 AT ERHE

S E T2

0L A () ikite RARMARART AR, |
A HEXMR B. MRAME
C. MABMER D. % AHME

02. FAXTABXSHRMEAGNLET, () B4R,
A BEZIAREALORMES SR
B. 55 EALLZGTH SRR —EHRYhL0E
C. AEEEREHRARE

D. R4 EHBIK
03. ARxtFMAMEL, () RETFTRAMBERGHSE,
A EARFERLR B. &z‘r#&&ﬁzxw}tﬁ
C. AR KIIR D. THHEIK
04. FHHES, () RESHBMALBKEL L.
A. ARG B. ZhfboEikit
C. £F Crs#EX D. R 545 H

05. M FUTENRE, ARMBARSHARERGT, () REAEMARS .
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07.

08.

09.

10.

11.

12.

13.

14.
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I A2 E A4 II. &4 10 L RRiA2E B Aeif B
IV. PiifefaAs®@ V. XHHE%R%
A. I HA11 B. I#&V C. &V D. IVfV

A THERE R4, RABRABLEMLHFREARGZEAESHL, T5l ()
RMA MM 4% 5.

L A% EZHK Il FmBGEIREE, RLBEE A
HI. #MAALEEMER b — R T IV. A% ETH
A LI IV B. I. II. IV C. II. IV . D. LIV

FTHXTFRUEZ G MGk, EANGZE ().

I %97/ i248 M &) Windows XP 4 A%, RAHNRSEX OS &4

IL 4834kt OS Mkt R AR IR, H—BFERA K EN R MRS,
MK Z GG AR R ERES

I & FRAZEMERKIH S ABNET, HEFESTFHARLERS

IV. RAMAZLEHRR T ERARERZARAE S FL, wfni B EN, RolbEK
Mz, REGEHHK.

A I#11 B. 1111 C. 11 : D. M # 1V

ST FMBELR %S T, BEREANYR ().

A. AN FEAIEE ROM ¥, FIE @ HIir

B. 3|24 L MABIE 4 A, FiRA SikdegsR

C. 3| FHRAFLUBRATAMORER LSS WEIA AT

D. FHFMFRATREL, I FBRALSAP X EBH£4%

T HNBRE R LG FRAET () F.

A. E# BIOS B. A %} Cache C. £4ROM K D. ##&

it EMS L HIERER (), OCPU Aud, CS:IP 35 FFFFOH; Qit4744# %4315,

O#AT IMP 54 k4t 3| BIOS; @442 BIOS T Hif2 A Obit; O fib,

A. OQ0®G B. ®0®O®®" C. O0®6G® - D 0GBEO

RESRARTES, RARXMASEAZTHNE, FELFLERARHEZSRG AL

(BRHEZAINFHBRE) AANAFAPST, X2 () 1E5.

A. MBR A B. jl&#24 C. #tER% D. BIOS
FHREXFREMMESHES, EHAHRE (). .

I BT vl A Sk 2250, I B4 A A 584 £

M. %&BUNTREHEHFER—HENEL, CERT A EHH T

A. I#11 B. 1411 C. 1«1 D. I. IAII

F 5] % -F VMware workstation & I ALeg 3L+, 4HR9Z ().

A, AFEBRG RS HBPATE P LS54

B. B Rt E —FikE%

C. B¥MAEBATE N FIF 64—/ AAH

D. BN HEE—ANXh 2P, FABAERBESHS T

(2022 %4 H M) FHIAAY, §EEREZA BT RFLIZNGZ (),
A FEHAER B. X#HA%RAK

C. BAHSRA D. X A% RIS ER
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1.6.3 ER5EH

EE Y 2

01. A

AERENFLT ZENGTHALSH, SERGRAESTHEBRNIREMES: ETRE
HERAGE, 7EREEN RIAHR, BASENEXREL, XRFALKESCARE.

02. C )

BEEHRESER 08 S A. S4B 08 FHMR SR — M EPRERREEN, RER
HFMMERGED, RASBHEME, BfiSTyaNgd. BREUFE, HSTEEZ
BB ARERBRET, BEEEEARERE, & C 4R, SHTF-ATheE, BEEES
FTTHEREE, MNTHMIFLY, SBRLREEE.

03. C :

BRI R AR TR SR G54, BN TR B S BRI . B OS HIEEHRAR
HELEE, FAEESRERERLESMAHPAZERTISR, BERTHRFHERK.

04. B

e BRI RSB OS HiS A, BHETLUANA FERMEARMAIE 0S: ORI/
ORTEP/MERER: ONA “NlSERSE” BE, ORATANRER.
~05. C

BB (B 2ANEETERMASBSREERNIIE, EtLVEFERA OS Ml
B M. €% VO RIEMBHE%, ERNBAMAE. KEREEMERERT RED
HIUBIERSY, BB EBABAE. MA% OS BB EERXN —/ MEFBAMAKLE, &
B S E A R BT R A MR NS, AT I RALEE, R BIhTERAARY
AR, BRIEGHANBLELE, RHHRMBALCEHRNBNEAZ. TiXtRERERK
TEB AN SRS B P LN, B V REMEMAES.

06. C ‘

AR B EEHEEAMESZ TN, BERGNIITFEENRA, REB
HAREIRE RS RERIES BN ENHRS RETREEE, SIWRTHEERY, TEUH
BT P BT, BWT RENRE, Eit 1 FRRS. ATABNREEDS, BBk
BN ER SR> A B, FRCL AR, I IV ERMAREHINRA.

07. C . ‘

Windows B EABRIERS, | Hi%. I HAMNEERLHEMHEL. ERAZHES, &
PRIIRS Y A, FRESRFIIRE SR A MBI BRI, X BN RS RIR T
TESHRES, I . BMASRSH FLESR A, XiEBMAZERNTT REMR
ERER, MARHEMTIERBRMRTE, “ERAERN BREER.

08. C

BHATHRERERENZ, RSB NEBER 4B,

09. D

WIERGNE SBFATREENIRE NS SRR+, 5| SEENNFEH: —FZHTF ROM
R EAERF (BIOS MARES), ATRMAKNRE: B—MHRNTRERERGERNE
HHEME SRE NS SRE GRNEEEER), AT SREES.

10. C
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CPU #¥E/E, SMNRTUH; AL FFFFOH 3RBE — K150 RMIT, XM RE 16 %
T, BAT—BRER, FUE—% IMP 154, UBLBIEKibEEH4T BIOS 2. BIOS B
WA R FF IR 2 IR I P T () B R AN AR 5 F2 P 7EJ5 48 POST 78 o B F B b i A S Th 6 o
RIEHEATEBEE K POST (Power-on Self Test) AR IEHREH K. ST POST /5, BIOS &
BEEBER. ARHRREFE RS EIREREARNE LUBSHRER .

1. A .

BIOS #BiZHIMRZAHEEMNMENRERE, CPU BiZBREZEEHREHANS (X350
MBR) MBEAFH, %F&NmRﬁﬁﬁEﬁ,E&ﬁwﬁE,#%ﬁﬁt%ﬂ%ﬁEmWﬁ
(72X 5| Fid% PBR) Du%ﬁ%ﬂmﬁmuﬁ

12. A

BRI T B R AR I B SeH, BRI R TR Th AL A TR ST, Sk fEAD
BHEH> RERREEHR T ENES, 1 Efl. SREEHTHESELEH, 28ER
PRIR ZITER—ENE L, BUTSIEFRETER—ARLET.

13. B

VMmmmemmEMﬂET%-%@ﬁmﬁﬂﬁﬁ,mﬁﬁgﬁﬁﬁﬁﬁﬁﬁﬂm*m
BEES, BAZESEEN S SBEERERLHR, MXEFTREN, SHELRHE-
KEMVNEEEFENESEARE. BRNEERM ALY TENBA AT, FEitSRT
Pl A RIER Y. VMware workstation iR — N REEITEH LWBRE, ZEQIRELMLE,
LSRZERNEIE— A, ﬁ“ﬁﬂﬂi#ﬁﬁﬁﬁimmmﬁt

14. A

ERERGVIHBUNIBEPFECBPIRER, LASLIES S POST, CPU RSk
E5E, REFHSEGPIEMER, BEIHENKNPKLEERF, ®5 A Fii. £ESZERK
b2 i, FEENTERHTHX, HARBEH/IEER. FRERE, MPELKHTEERR
t (BIBXHZRS), BN EVELE— MR XGRS, HFOBRXHRENBER. R
%¢ﬁ8%ﬁtmx1#§%,ME%E&%E*@EZ&E&E%%%ﬁi_,

MEARS: diky6o

17 AEEMA - {(TRERRELE)

1. A 5t LB E R A

FITHMHFREREACNAXANHE MRS, FTERBRIMRSANFCER—FHZR
£, HERUERENAIHSNHEMFER—FERERAKLE.

EZERFHET, FRUEREBE—RNEN, ERNLESNEFFRRNIET, BERLER
FAPEANNRH AR —ERFRIT, BHE LR F R0t BT HETEN
ARTHELSNCER, WZXETUFRITHRFERI LIS LESE, SIHTHIT, B
MRS EBEBERLE N RITHER.

2. #HBRBSHEHRES

FriBfiiE S, RIEARHRIRNIES, BTXXESHIREK, EATLAHFBEN R

SR, WEAT. BN, SERSRR. CRUEFHBRREAR. B/ RS,
EERFHEMERIXEES, WRE— RN n RBEAR AT ARERERE, XEH LR
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R THRERAZRIMORSGHKE, FEERGAA EH. BHit, RS LRAEROERIT.
R b, CPU FER OB T UHITHS REMEE. HRME, HIUESRBLLEFEMRE,
TidERERIE SR ED BHENRE.

RT B PRFFERANRIES, AASTREEAERIUES, BOSTTUERER
4. PSS THERGIEEOR, %74 Rl R A S AR S . FiUUER PR RE
FIPATIERT, TREREHLFEABTESHBRIBFERLETEN, RETHENR
GHRETR. NAFPSERAIBLSHE—EREPHERRH.

3. TEBLBETETH

RS R—ZTUERPSTHRITHES. ERPERS, BERBERERBRETAE
B EAERS, AEE—ANPEEYE (BERED, BREREFERARLS, BRAH
Ty, WERRBHERSTE, BFRACATERSARERAFRES.

R ABERFFIAGERSR? XREAAFERFREERAFASTEST. ERAFEFE
ERRERAFSTREERHNIE, ZEAN? BRENAEERHERS. HEHESEHTE
RS, HELRRILEFAF “aBRE” WFR, AW3EHEFS.

BT RSN A REERHERSE, RERBHERSORELIITHEFHLERE
B, EREAEEFEEREARNRESNSEEIBNORTTERF. mﬁﬁﬂﬁ%ﬂJﬁaF
B, REIZR RS SEIIT.

4. RABAHEHOS HANFE

1) BBAHAZ.

2) BT EPMRSBEN.

3) RIA “HLM SRS R, YU RIESIRE —TRM REIITHIME. FugUREN
HlH Rl LB T RESHMEERLRIGRHHNL, BEBTRMIEER. £
"‘féBﬂ.QS.‘EF CEHEIRIE OS ARKMBKE S, EREREARNRRET . MEMAZ
OS Sy, ﬁ’%«l%ﬂ#ﬂﬁi& oS B’Jff&l’ﬂ‘?qﬂ IEE, 70 L AZMERA.

4) %ﬁﬁ@ﬁﬁ%&?ﬁ E?@ﬂﬁﬁ&?ﬁ*ﬁ‘] “HIR” M Rl R BB RGIRIR A
1‘& GE BRI MR CEET R SR SRSTHRMRRE RGN ERIE. TR
SRS, ERML, Erst SHRB I 5 A F IR RIE R R 2 .
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= HES%E BIEANE djkybb
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[EHNAE]
(—) HES5KE

HRGEENEARS, HEAEARSSHR
LR ABCIRNERE, SBEIFARE R
AR 5 AR A S 5155 WA
RIS AER, HEE, BE

(=) CPU AES LT

VAREH) FEARB 2 E R
TR EL: AR ARETER (scheduler), WAFMEINLSEEE R X G bR/AEH S
), WEHRE, ABRREESHPRERRE -
SRERE RS feRERSABEREE: Mk GE#E. 588 HEeEREEE W
G AR, MASARERERE, SmRELRERERE 24
FAFUR BEELE, 2R ABBAF R B Sk
EF SR L

(=) AEEEF

G5 A S &

BAEMLIFE: WHTE: BEhE

B E58, FHXE

ZRFIZ G EFEERERG, EE-EEAM TR A

() zest

FESREA RS FEAT
FESB % FESURIIFIRER:

[£3iER]
HEEHRRERENZ L, URESBELENELS. Kb, HENME. #REE. E58&

MUESEIFEE M E 7, RS ERE T2 E, DHRAREE, FTEEENL, RIEHEMN,
ABEAGHEEE, K ESROGSESIRPMNE R, HREEEEENIESSEE T fea R &
&, WFAGESEETERERAPREEENSS FAMELI.

2.1 #HBE5L%IE

feo s, W BT A,
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D 4B N#RE?

2) HAaR#ER? R AER?

3) FHERIFAARR E E 2

,%éu%%%hﬁ@ﬂ%ﬁd$%mﬁ,#E%UM&E*?E%,MWE%AMEﬂiﬁ
Wé ﬁﬁ#%%—Awﬁﬁgmﬁ%,bTﬂiw,ETA‘ﬁT% MEEEBRHERS
ﬁﬁ&liﬁﬁrﬁﬁ%mﬁﬁWﬁ*ﬂﬁF BAN& A BB MG T HEAF R

21 ﬁ&mm@ﬂﬁaﬁ

1. #AHRKS

EZERFAET, RAEFSMERFRIT, NI AEHAYE, FEFEEERAT
HIMEMIE. AHSIATIHERE (Process) M, AEEIF#RMEHIBFHFRIIT, £
BIRME ARG REMLEY (BEFHFEDRFE.

NTEBSHRIITHENER (S SFEEMriET, LHANZEE - NMEITREEE
i, FRoAiA24E4H3%k (Process Control Block, PCB). RZiFIMA PCB kKR #EMELE R
L IBTRE, SRR EERE. AR, BEFR. HXEIERM PCB =MW T #42 Kk
(N FRitAzmeif). PFriBRIREERE, SBR bR 6)&i#E L&+ PCB; Wﬁ%ﬂﬁ,iﬁiﬁﬁ%
#HF2H PCB. ﬁ@ﬁ%%%,ﬁﬁm%%ﬁ§m,ﬁﬁw%m*m

E: PCB REZALEGE—IE!.

MARERAE, #RATUETRNEN, HRARKEXS:
1) #REEFH— KT ER.
2) R MER R BRI LB IR RATE BT R ERTES.
3) HREAAMINENEFE - MEERS LETHLE, ERRAHTRESENA
B — /NS RAL.
SINSREELAMBRESE, RITTUCALRERETHRELE Y. “HERHBELGRIE
7idfR, RAGRITHRRSEAEEN— ML EA.”
EXEARHERXERNAZLRE. THRLEN. FESANMORERS TEMEN ‘N
87, i A FE AL B VR AR A A AL I B A A R AR . B R R X e IR A BO R B
BSTEAAT, B “BEN 7 SMECAMSLERN, XHMRETHE—ER - EH. SRENERS.
2. #AENIE ’
HRRHLUERFHHRPATHS LK, ERNRFEFIMEATRANES. HBMEARE
ReX L AR IR TR A, thRIEEERRHMOELER,
D Ak, #RRBFH—KHIGT, SHEWUR. &3, 85 SLEIH, AE—EHN
EmAY, REISHEE, BUMHETH. SIEEREERERNRFIE.
2) FRM. BENHBLERFTAFS, SE—BRNBARNET. 5IAERNE KR
RS R MR RPUT. HERURSENERRE, hRERERGNERIE.
3) itk HHBREAER—REMILEST. MU RBHREAMIEZAENESSEC. A
AL PCB HIFEFF, #ABEIEA—MILE RIS 5IETT.
4 FEh. BTHBENHEEHY, EREREZSERIN. FURMKERERTRE. 7
PHRERITEROATERNE, AERERS b L AR BHEMMEERS IS .
BEASERSEHBETH A%, FULEEN EEK 4 MEERMLIRIZ, AREBE.
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2.1.2 HBHRESES#ER

HEREREGAMN, BFRETZHBZRANMEHLNRALNSITHRNORL, F7H
BRRSHERNHRERL. BEHBEUT SRS, §f 3 HRHENELRE.

1 EA7A. HREELEN BT, ZRLENT, SIIRF-MERLTESS.

2) A, HERETREEISM—VIFTRRE, —BER3I%EN, EWET. &
G FRRERSHHBBURES, BEBENHR BT, FARENT.

3) BEL, XHFHS. #EEESHE-FHMEFEST, nEFERFEATR (IR
FREN) RNEFMNEB TR BELCENER, ZHBHUIRIET. RAEFEL
FHESRHEHHER T, BERBEEEFERGTAR, RESAHEENS.

4) flas, HBREEHGE, WARRIMES. UEHBRESINPR: FXRHE-AZ
£ PCB, 3/ PCB HHSH FREIMEEARNER: RERZHBRLLBITH LA
EE: BRERZHEBERARESHBARENS. B2, WRHEMTOREMTME
RERR, WAFERR, NEBT/EMRTHR, HRIHETEHRERAURE.

5) sk A, HBRENRGTHR, THRELBESERAAMEREBHIET. #ETES
HRBTH, REEAHHEBEARLS, REH—-FSRERERBMERELIE,

ERXRESNERS: RATREHENROLER, RAERBLENRFRLIET;

MERSREHETELMRE (BT LBV REFE 4. ZHUCLCENMI IR
SFF, RERESE RGHE A RENGIS, SO#ESINEFRETREY. HRER,
HRRAAEYWE HREEIERHE, HEERTEES LR ERAEKMERIIMESN:
HARBE (o) MERMSEEE—FHNRE (0 VO BIEMFER) X RLHIR 8 AExSR 5
R, HRERIASHEEORBEENRD . ZHERE, RESNESGSLHREGFRPH
TETAHRE, BRATEMUXS .

B21 387 5 ERRENER, 3 MELREZENFERDOT:

o MEA-ENAS: LTRESHEBREARE, RELENERE (DIREEHLHE D,
TREEHMESHRANETS,

o EBATA-HES: ATFEFTSHEBENAA TR, AMENLHLAEN, ANEEHE
TABEABES. 1, ETHFNRERE T, WFERREREERER, FHE
B EAENTHEBRERABRSES, LERRAEZMEERT.

o EAFA—-MES. BEFERE-HE (WS HERMSRERE/FE—FANERE (I
VO #ERISER) B, BERMMETERGRAEES. #EURGARNEAERRERS
REMRS, XB—MEHRN. ASTAFASEFARRERZEAKIRHEN.

o AL HEREHNEFIR, V0 RELRKPHERN, THLREF
BAEHARM RN RS HEAESRRANES.

2.1 5HERREHER

BEXENE, —MHENSTIEREESREFHNTH, MAEESZRRESEES)
TR, BEAMEREEQH.
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2.1.3 i#HIZRVLERK

HRR—AMISLRIETEA, HRBERGHT A RN RENERLL, THUTZH
HER, HPREOHREERHR (PCB) .

1. #AEEHR |

HEQEN, RIERGAEHE—/ PCB, ZEMZEFEAT, EENZEMATLIFR, H#
ERBERITHIR. PCB RMBLGN—4, REBEENR—ITE, |

WRRTH, RABIR PCB THMRNIUTRSER, UERIERGA T RHRE
H, AW, REULEH PCB, Z#REMZHET.

SitE RABARIGHETN, BAZHEN PCB PEUXTTRERREL: TR
BNHRE, BREH PCB FHREMNLAEIRAR S, REZHERTETORS, FFREL
PCB WHRRFMSUEI M AL, RELEFANIE, SREEMLET, YBEASZ AN
RIS, BERH AN, HHEEWE PCB, LHBHTEHBERTESETH, XE
A5 0 AL ERMIC SR AEAE PCB R, WL, ZEMRRAUREAERINS, RN RiE PCB X
TR, TRED RGEMER BT RN PCB A AR B RN .

% 2.1 &~ PCB H9sEbl. Kmiﬁﬁﬁﬂﬁﬁﬁﬁé\ﬁﬁﬁﬂﬁ%ﬂﬁﬁ PSR
BRLTIERIE LS. SBAWEERHWT:

#£21 PCBEEESHAZR

HEHRER HERHANEERAS | ARSEAL | LEUEXES
HERRFG (PID) OHEHIRE EBaE | BRAFFSE
RFIRA% (UID) RS BuEsEd | MuHFFHRE
REETADMEE | EREHES | SHEERE

Bt XAHERF | IFEFHBE
BAAFERE 25 R&EF
SEERHL 5 PR ) BF :
ESRER

D #ABRERES. HERAR: REE HE S EBSE - E—MRRS. BPE
WF: HBRARMAS, AP AREEAREART RS .

2) HEERAETEEE. EEAMRE: BRERORSEL, FALEYLRARENK
#. EBRNER. MRHAREGAEIIKEER, RERRNEBTRERE L.
3)§ﬁﬁﬁﬁ¥,%?ﬁ%ﬁ%ﬁﬁﬂﬁéﬂiﬁﬂﬂﬂé@%ﬁﬁ,%Hﬂiﬁ%ﬂi

M ER RN REER. :
4)%EMW%F§,&ﬁﬁﬂﬂ%t?ﬁ:iﬁﬁﬁﬂﬁ*%ﬁ#%%ﬁ éﬁﬁﬁ?&
TN, CENNTSESBEFFRT. LHEEDRE, LBIURSE BHL5R
ﬁ&ﬁ&mwm¢.u@&ﬁﬁﬁiﬁ&ﬁw,%Mﬁﬁﬁﬁﬂﬁ,

ARG, BEFEHTSEBEN PCB, ANLTHES, HHLTFHES, fHAESE
MERRZEAHE. AT HERHAENEE, BENEEEMN PCB AELHFEESRNK. B
W, FRMASGTREEET MRS FAWH. BEHXEF RS PCB &ER—BAF,
AEARESSRAFKBAF], WAL THESHNEREN PCB, REXEEFRNAR, SRS
FHES. RIIFAKE - RESQEBARE—NE3IRP, B3| RORMIKEFARN PCB, T
FEIRE MR RSFIR, WRERIRMEEESIRE. '
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2. £FK

FEFr BUt R e RO AR LR T AR R CPU &ﬁ&‘]ﬁ)’?ﬂﬁ%& E%, ﬁﬁ?aﬁg/\n&ﬁ%
2, EANHETUETR-MER. ‘

3. HER

CANAERMRIEE, TR RN T MBS E, th LR AR R
R R R -

2.1.4 HIRIEG

HREHNEENRAN REPHAESBELHE RNEE, CRAEBRIHRE. ﬁ%aﬁ
. THHRRESERSIE. ERERGT, —RICERRGIANERBRARE, FiEH
FRARPITHEA R TP, ER—ATUFEINERLL.

1. #AEG4% : T :

RE—NEBOE R —NHE, WA GRERALRRE, HORMEERATiE. FikE
AU ARSHEFFRG0RIE. LTHBEEe, PRk AR ERB R RRRES i
o dhsh, ERSEHRER, BE S REHEHEILE N THE. ' '

ERERGT, KBAABRES. VAR, RERERE. AAEFORAITREHS
lEitEMtE. RERLGUE—MEBALRNT (BIBEFE):

1)%%&@%&-A%—Mﬂﬁnﬂ%.#$ﬁ—A§Emm<MB%ﬁmm)iﬂm3$
R, WA KM, - ‘

2) NEBAREKEBTHAENRE, mAF. XH&. V0O B&EM CPU 1A% (fE PCB $&
ﬂm,ﬁ%ﬁﬁﬁ&ﬁ¢£%&ﬁ,ﬁﬁMi&ﬁ%ﬁﬁ m%ﬁﬁTE(WWFLmu
HAROBEY, TRATFURS SHATRE. '

n%@%twm,I%@%W%%h*r%~W¢RQEMR$FEEM¢QQEMEMF
B, URRBHBIORESS.

4)%&@&%&%%%&%%&& M%ﬁﬁﬁﬁAﬁ%&ﬂ,%ﬁﬁﬁE@ﬁ,

2. #ATHALE

S| iR G X ®Eﬁ%ﬁ ﬁrﬁﬁmﬁ%amm#@%@mﬁﬁo®ﬁ#
SR, XrHBEETH, RETERBFEEN, ERFTERRET, NFEHKER. R4
A, FBUESHE. BT8RN, BB, VO #FE%. @%ﬁ?ﬁ,%ﬁﬁr%ﬁm%
im%m@ﬁ,m%ﬁﬁj&¢§%$ﬁ\ﬁﬁﬁﬁiﬂ LRIk,

BIERGLIEHBASRMNT (KILFE
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SERBBATETHHE (81 Py, Py, P HRATFER/E: REPHSBECEBITER, HoHEL
FE&HS) B, WRESN 3 HHE P, Ps RANBEA BB ARERIET. EHME, SRER
i1 Py, Py, Py H—ANRERBRAER, T L3068 4 A 52/ LB BIR % 4 84T HE. i, %4 p~
Py BT ERRBA TEBITHE (B P~P M T ERS: REPBARBOBITER, K
BATEES) o, XMRERA 2 HHTE P, P;, P RAN AL R RERRET, —B P~Ps
A MEARER, LRT A A 5 SE I 60 E B e G TR (R A

03. (%]

B ERMARBELE, =MEWBITHIRR 0T BT,

A 4 )
i 1

'
] ]
i D, ) CPU |

4 ) 1
: 1

D, ! icPu!

Pl - ' ] v
] ] ] 1
jcPUY ! D,

P, '
1 ] Ll 1
1 CPU | '

]

' '

| ——— —— s
] ' '

Py

[
t
'
)
)

] ) 1
) 1
) 1 ]
[] [ ]
3

0 10 26 30 4;) 5‘0 60 76 80 90 ms

ANk P, IR BB, AN S TETEE, T)=80ms; kP, FIZER5ETEA 10ms, B
178 18] %9 80ms, AT [a T, = (10 + 80)ms = 90ms; YENk Py {9 ZE#% 8T (8] 9 40ms, 3BT 8] 9 50ms,
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KPR AR GRS HE . ENE AR, MABRBEREZ ANERTEST TRE,
RERAEATETHAFBRRONEERLD, REFEBEK. WHEFHXDNEESHEFR
BlgFyma it (), RN thiE RERTBRREBE.

B B4 5E & AT An:

1) R4 120 PMErNT, BRKPETRINTE]Y 1/120 = 8.3ms, ;cwmtﬂ%wa 500ps,
4 F I 500us/8.3ms = 6%.

2) BURGHBEDHRREE 1 KIAE. 1 kU, FTUBEREN 1ms +2ms=3ms, & 24 P8R
—AEEFT, 24x8.3ms =200ms. —WIERAT & CPU KRt A L 3ms/200ms = 1.5%.
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fedbs | B%BHE) | FrUARTE] | RiTRE | WiREE) | BKkRtia
1 8:00 8:00 2h 10:00 120min
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fEHHETREL] 451K 65/45, 35120, 35/30, BLH I MARE, i CPU S MG RFFEBITH
S, B,
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YEMb 4 BOBAT R IE) B 10:35—10:55 (S530).
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23.1 FHEERMEFRES
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%o (ol | y : ; Al R B R N
: entry sectlon. T B S e
.critical sectioni. .. . . //HFEX
exit sect //BHIX fonm
remamder e_cftmm —"';f";-f?.f/ﬂ‘%zg,
ook whlle(true}
2. AY

FB IR EEGAR R, REATHREMESMELMHBNREAHE, XEHEENEE
e E BB ENIR TR RIS R (s BT MBI 25 2. HERL I i BL BRI 2056 2
BETeMNzmMEaE.

Blan, AR A B RGN B IROEHE. MiZBEX AN, #HE B RHEREHIH
BAE e, —EE A BEEEAGEMX, B2 B MR, R, LERREN, #E A
R, (UYiFE B HUEZ P EERRT, AWl A.

3. Z¥F

BRI ER 4R R H— D RRENIG T XA G R TR, 5 Rnaisss, X
i Pl PR R IR I R, 53— BERE A F0 i 22 007 180 s 7 R

Filn, £RE-GTEHMRSE S, HHNEE A RHE B, Hi#E A HETON, R4
CRHTENHL D BCLe R B, MIHERE A AZIPHEE. — HHRR B MITEINUREY, ZSUEIHHE A %
B2, R ST AMES.

NEIEMAHIE R EA NG X, RG] R L A .

D) =Rk, IR DR, AE SR — AN R G S X O HERR ST B HE A 5 X

2) ERFA . HEFBRENRREE, HAdR B IGX R

3) AFRFAy. MHERVIROBERE, AR B 2E AT FRAT 18] P 3 NI X .

4) AR FH. LHBARENGREE, RSLEVERAIIS, B,

232 IHIERAXERBEEXSE
1. 4 ERF
TEEN X BB H A B — AR AR R A B BREER X D, SOEREERR, e



AR B EF R EBATER, R ITIR A X5 NAEIR X ehra&.

1)

2)

P g
; Whllatflag{}})wg,c,f,GQ_ 23
flag[limTRUE, -}Ti,igcpf

3)

4)

Hok— Bard&dk. ZHEBERE—

2l WHESHE 087

MARBUARE wm, ATHRFRAFENGFXE

BFR4 S, B um =0, WA Py Bt FERE NG FIX . ZEEATH IR R R o vr— it A
HNIEFX . EFEASRLAZHEEANGEFX, EREIEEAHEAGFX, WH—
HIE M LEEAGRRX GES “FRIE"). XFRE SERE IR AR .

£ Po JFRIEN I X F G 52 X B, TBERT il X R 2Z M, 18 Py FF A AR I X
MFTH, tum=1 —HMRL, PoREFREANEFX (—EH# while SEHRIHE{E).

P, HEFE:
while (turn!=0);
critical section;

I turn=1; 1,

remainder sectign:

k= SAr&ikiirE.

critical sectlon, i
flag(i]=FALSE;
remainder section;

P, BEFE:

while (turn!=1);
critical section;
turn=0;

remainder section;

P; BEFR:

wahile(flagtli),

.flaglj J=TRUE;"
critical section;
‘flag[j]=FALSE;

remainder section;

7 EANK

/RS -
/BHE
[IRIRE

FEENEABERESMERUINEARRZA, £E
Bl AREET ERYE, HFIEHRE, ZHERSE: T,
. Ak @ E— AR A flag], W5 i 4NITE flagliTy FALSE, 37K P;i
PN S thmm,ﬁmPﬁEﬁAWﬁE

B HEN B B 5
BERE AR

@ 7/HAK
@ //EANK
VAl AP
/IR H X
[IEREK

B RN, AT Gha: PP TR A AKX . HeFFI0R0®

HATH,
flag HI A — B 1E],
k= &

SEFHENERX (EH DCUFFD.

ENTEME AN 1Y flag JRFNTIHE 249
GRS . X B R S SR E AR — AT,

EEME . EFE TR FERRERE,
FER U AN B TR 5 — RS B A R BRI 2

BEACHEE, BT

fE, & EERE SR E R

RHEAGRK. R, ZE=4KAcCiirERE N TRUE, BHETX T HRERE,
Xt HkRERN TRUE, MR, BN X.

P, HE#E:
£lag[i]=TRUE;
while (flag(31);
critical section;
flag[i]=FALSE;
remainder section;

P, #EFR:
flag[§]=TRUE;
while(flag[i])s
critical section;
flag[j]=FALSE;
remainder section;

[ /HENK
AR
/IR
/R X
/IR

BN R LT IR AR A X AT, B2 50 B S RbREAE flag BEM TRUE, 3
ELRIR R 7 HRA (31T while 1571, R BUN 7 tHEHEN G S XA, U7 AR,
SRR TIRRK, MR “IUR” IR
¥i:9. Peterson’s Algorithm. 7 1 B IEFIA#ERE At NI 7 (X T RS Ay, L E T
A5 f turn, S EERREARE A CKHFEEHRE um fiE. XN, BEREETR—

HFDREFEMN R HAIRE,
RN X

; Pdﬁii’

flag[i]=TRUE;turn=3;

DA AR IE P A AR (5] B SR N I 7 (X

P, HEHE
flagij]=TRUE; turn=i;

RALH—4

/THENE
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while (flag[j]&&turn==3); while (flag[i]&sturn==i); //#HAKX
critical section; critical section; /G FE
flag[i)=FALSE; . flag(j]=FALSE; /AR X
remainder section; remainder section; /IEER

BARMT: HEHE P, —BRE flagli] = true, MFRTHBEHANIEFX, RN wm=/,
LR AR P, EEIRA X A, A HERR P, while FERRZME, W P AREEEAG X .
P ARBEHNMGRK, B flaglj] = false, BHEMAFS, M P, AT LURRIHEN, RZ
TRIR ASIEREA B RS- MEIE=05 4. FIF flag iR o 55 U5 A0 55105 19,
TIAH turn B “PUR" LR
PRfi# Peterson’s Algorithm (#5541 77 1%t & T 5 .
2. RHEAT ik
AT BRI SEI, X EFEAE S RIBEHED. IO T 83RO 4,
RVFX — AN E PR ABFBATRMAMSE, SOBA TR TeHE . F R s 7
B R RN &R F ik, BT .
1) & btk
H— A HERRIEFESAT & RO TR X ACRDES, B 1k JLAt SRR N G 57 X f B 8 i S b T
B2y CPU REER A it 51 2 A2 U ¥, PRI bt B e 0 W e 98 (R 24 R A2 4T (53t A AL I 57 OX AR i
FIBAT 7€, BT ORUE LR A IER ST, SREIATIF i H sy

Sohlt:
& 571X ;
FFeR i ;

R TTARS T BB PATEFNES, FHIT L B RE, AR,
EHATEH R RSN RN LKL, SRBRIRTER, (055 Wi A 23548 F 2 AR AR
WE, HAEERPWEARET B, U RRT S E AL,

(2) B84k

TestAndSet #84~: XKIESRETHME, MBITZARBN AR RFESK. KIftitise
BERLZARERE NI, HLANREHERD T,

boolean TestAndSet (boolean xlock) {

boolean'old:
old=*lock;
*lock=true;

return old;
} :

AT LA ARG 5 34 B — A S A SRS B lock, Rem VR IR : true T L4 5
YUEN false. HEFRFEHENIGHIX Z AT, FIF TestAndSet M EFrE lock, HTMELEIEAR, W/
16 false, ATLAEN, HAIGFH B, # lock BH true, {E{EMHEEFAENGRR, B4
BRI, WIRFTATE, ERGERLEH . MM ZIE4 Ll F it f kT

while TestAndSet(&lock);
BRI PR AR

lock=false;

HERR (AR
Swap #64~: ZIEA MR ZTMFEANT (1) BHE. KRR T,
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Swap (boolean *a, boolean =*b) {

boolean temp;

temp=xa;

xa=xb;

*b=temp;
} ? o :
SEE: vA b3t TestAndSet #= Swap #5469 48R S 4L R, MMM ERMGENL, FE
L, EMROAHZRALETRY, TR T .

i Swap 15477 LA 8 FOSEILE R, o8N 57 SRR B — AN LB AR R lock, #1MH
A false; EEANHBRFHERE - RBA/RER key, HT5 lock 38HER . EHNIEH XA,
SeFIF Swap 0435 # lock 5 key HINZ, MRIGRE key FIRA: AHBEERFXE, EELH
AR, ERHEEN. HAmdBEHRwT.
key=true;
while (key!=false)
‘ Sﬁap(&lock, &key) ;
AR K ARRGEL;

lockwfalse,

MRMEARE; : L

R 75 VIR ﬁm%&%ﬁ@%ﬂﬁ,ﬁT”%ﬁkﬂmﬁmgiﬂﬂ ﬁﬁ &5?
i B, 7 LSRR A B MR, RF A 7 MR — M iR R

R 7 VA R A R SRR NI X e SERE S AL TR (8], ARESEBILRUSERr. NGt
BhpERE—NMENGRK, HHERATR-EEN L, WS “IUR” R,

Tl R B E By ok R A LI %, 18 A REBERHT IR A, KL EHR
e PR RPIRADIEH S HEFRA ARGk, BHEFFARERE RIS
2. A ERARBEISRATTHE%5 %S ESHALE AR, U ENRBEERRANT REERE
SCHLE) SRR AR, HEAS R U T B A ARSI R B (R IR ARG

233 ERH

s R S T A TR AR ZF 4 (mutex lock). — M HEFETE#EN G X SIREE; &
BHIGRAXEERRE. BE acquire)IREHL, TR release(VEEHH -

ﬁ/\'ﬁ_ﬁ‘fﬁ’ﬁ"/\?ﬁd\ﬁﬁ available, FABREAH. WRHBEATAR, A acquire()&
B, HYAETH. 4— MR R B, SWEE, BERSHRIR.

acquire () {
while(lavailable) ;
availablesfalse; . . /el

ielease(){ i A

available=true; G B
} : : -
acquire() Bk release() 04T 4 20 2 IR T #24F iﬂﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁ#m%ﬂ%@:fﬁc

R B R e S, 4E - MERERAXF, R EARRE R IG5 X A0
BRI acquire(). MZMHFELER—A CPU K, BIRHT CPU AN, Hit, H/F8E
EHTSMHEBES, —ANRETVUE—MEES LS, TRmEALENIT.

AN, HS 09 a8 A BRI R 22 B R 28 i
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234 E5E

HEE RV E—FIIEEEGRRLE, TTRAXBREFSEERE, ©REHEFE M RENEE
wait(S)Fll signal(S)i5i 1], HHiCA “P #RAE” Al “V #{E", :

BRI TRE A 25 DR P WHATRRER ], @A) kL. i,
HTIARHY) Test-and-Set 1 Swap 484 2 Hh A SBT3« SRIE Th BRI AN R WP ATRFHE TE B
AbFEHL_E AT B A B A W R SE B A Z BT AR P AT, REAEERAE R
TEERERITE, WieEETA— PN E—ZRIIRELRE, M H BB .

1. ¥VE5F

RAGESEEE S — M TEREFEREMERES, wait fl signal #{EATHiid A

wait (S) { g g ; :

while (S<=0);
S=5-1;

}
signal (8) {
¥ Brbdd; _
RS S RGP0 wait 34E, HEGETE 5<0, #MaAbilif. Fit, #ZAHHER
WA AR AR, R ERERR T CIESET BRE.
2, RRXVEFTE
EFRUESENGE -FAEE %7 AROHERSNGE . RTHE— I ATFREER
HH DA R value 46, FREIN—NEREEER L, B FEEEASHZREN]E. ORkEE
SEAATERATIEFHENEIESE. LR ESETHAN
typedef struct{ ; .
int value;
struct process =*L;
} semaphore;
AHIE Y wait(S)F signal(S) I EEIENN TR .
void wait (semaphore S} { /ST B R
S.value--;
if (S.value<0) {
add this process to Sohis
block(5.L});
}
Ta: :
wait #1F, Svalue--FRBEFEIE R —MZER I, X Svalue < 0 Bf, FRERHIFC AT
Y, BUH#HFERIR block JRi%, BT HRPAE, MFLEHL, IHMNZERERS&ET SL,
a] WAZHLHEAE T “ PR BN .
void signal (semaphore S){ //MHXMTFHiHE
S.value ++; :
if (5.value<=0) {
remove a process P from S.L;
wakeup (P) ;
i
}
signal $81F , Ze7R BERLBERC— D BEUE, 16 R 40 AT 4 MR A% S B IR AU 1, B S.value ++.



Bow HES5HE 091

F 1 E2 Svalue<0, W|FIRTE SL RESFRZEIEAHAEHE, FiLN R wakeup
JEiE, % SL PRISE— SRR,
3. AAESEELARY

(45 REALILAE AR A A B RO L &sﬁ;nﬂhplmﬂim Mt i,

YMEA 0. #E52 P, PB4 y R P FIEA x MBTE R, FTUUHAZIER x PATRRZ
faiEs y A BT . HLSEE AR EE R B R .
semaphore S=0; VR IE L AERES
P1(}{
X; /R x
V(S): /IR P2, B4 x DA
}
P2 () {
P(S) ; { : /I REER) x REIZIT R

vio Sy - B Nﬁﬁiﬁ,ﬁﬁy&ﬁ

}

#H PAHATE] PS)BF, S A 0 HUT P ERMF SRR PIIHEE, IO BLENS]; ZiE P
i x BATSRE, AT VR, 8 P, MPHZE S R A s RATLL. & P, R RIALEALRS, BEAR LA
BEEAT -

4. ANEFTEEARXELF

5 S EALEIE AR R R B R . % S AU P, P, EFHIESE, BTH
KRR NHBRHANIRREX, BT S MAMERA 1 (R A EEHN . RFEERXET POS)
i V(S)Z 1], BT SEBLFE SRR R S AR B RV 1. HEARINE

semaphore S=1; B L AR

Pl () { :
P(S); / HEE TV Il B, ndt
H##E p1 MR FEX ;
V(S); : /TR, SR

}

B
BiSI? & ‘ IRATG SR, et
R P2 MIERK; ;
WSy f /IR, R

) :
LA RN R XA, EE—MEREREAGRX, SEST PHEME, TS KHERAO,
RIEHANIGRK; YHBREETRARN, SHEN 0, BAEHBEHANRRX, 1T P HiE
B SwHE, HEARFXPREREY, XRESSITRFROLF.

H R RAEEFEA R — (5 S &7 P,V #RAELHM, —/MERRIIES/IUTT PRIER
HEANGEARE, FERNIEREE, A ES BT V 8E, For At R
M A X, B LAEHAR RN
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THREEE—T PV RMEERPEFHRMORA: ERE RGP, HFHEAMT MBI
W WAEXAMTARE PIXMBEE—TF; HEMTASRBEEFER, WEXMTAEE V XF
RIR— T EEFHES, P, V S IEEEI A EF R
78, FEANREE AT ARG,

5. AIAGSEEANEL A

5 5B A ARRNATE 2 RIEE A2 B ATIER R. B 2.10
ST —AARE, HS, S, S, Se BB BB (Rf—
&KIEH) . NMEREFBRALEMRIIT, NIREETYIHER “0” 1
Eo®. Fiin, ARIES—S,, S,—S; MATIRAR, MAMRERES

B 2.10  AIE E 4 B al,a2. AR, JNERIIE S;—S4, S3—=Ss, S3—=S¢, S4—Se, Ss—Ss» ML
HES8bl1,b2,c,d e
SEILEE TR
semaphore al=a2=bl=b2=c=d=e=0; //¥IAL(ES&E
B3 51 (et : : ;
e TN N /51 BEET R

}

S2rtigse ol ; 7 : 2
PN L) eibioins i ] et /R S1 RBETER
V(bl);:V(b2); /152 BEIBEITTER

}

S3 () {

P(a2); [/ s1 REBECARET T
V(E:)-.- " | //83 B2IE{TSEH

}

S4(){ N : _ ’ : e
P(bl): : /IR S2 RECLRIETRR
v(d); A /184 BEBATTEM

7 : |

S5() { 3 ’

B(BOYE 0 /R s2 REEREBT M
Ve ; /185 BEEIT 2R

} ;

56 () : : _ :
Plc): [T S3 RBEZIETRR
P(d) ] /IE 54 RECEIBIT R
P(e): ! : //RTE S5 BB CLIBITHR

} r

6. D RAZF Ffo LI P F ik F B

D XA R EEFERE, HFMTENZANRSMERER. BE. LF. o
WX ABEER LI M fulns.

2) BB, WIHMRIDHRE A, HRE M A0 B R SRR B . BEEN S
TEHARAE P #R1E. V SRAENKBURFF .

3 RESHTE. RE LIS, RERENESE, WeyE, shgE,



F2E HESHE 003

ZR-ACREMKFL -, WS, 00, SRS HE%, FFLUERSS, WEE, T
IR RS R RIS, RS G, ERBERER, REETN EH%E—MEm L) i
[ PIXFHRI— o S, & Sy, SsIRITE, 44 S, SsIRGLTNE, BFLLELE L {7 H/5H V B S, Al Ss
HEMOHEWE—T.

235 TR

E%%%Mﬁ¢,ﬁ¢%ﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁﬁé%ﬁﬁ%PVﬁﬁ,kﬁﬁﬁmﬁﬁ
REEGRGEEEERT MR, BASERSRERLSTSRARTS . TR, @4 T —fE
HREFRP TA—HE. SROSEMETHELR, TARFAECSIER, NHRETE
BURAER AT REYE . R RRARGE T 4P B, AT LLALAR R B R SRR R 2

1. FHEMGZL

RYH SR RIEM A IR, SRS S AR R IR, B R E
R BEURBTHAT () 3R VR SR AT 10U, T 7208 A 0 P 0 A R S B4 45

AL EHAR S R FOR RGBS IR, TR %R s s e 2 o — 8
R HFEXE R RN B . R, W XA R R, X R AT DR B R
T, RS2 ER B ZE AR A9 18], B AR AU — AR AL BRI, SORE R T LA G5 — A B8 ¢
SEEBRURBIFTA Vil SCHLBEE B . XML R R MR G M, DL fy o % B R 4t 4y
LHEERAF R~ H R ATA R IR E B, FRONE A (monitor) . R X T —ANEUELHF
RENFFROATETIAT (FESEEBE M ) B9 —SHHRME, AR MERE A5 AR A A5 52 o B M

B B3R CATAN, SRR 4 AR

OERRIILZ R,

@ R 5T R A O 3 MR 4 0 WEARE: d jky6b
LIRS M TR —E T (R (T2 hmin iy
g B e T I AL Lo 1

R 5 SRR B I T+

monitor Demo{ //@EX—IL&#HA “Demo” R
: ¢N®EX%¥ﬁmﬁ&xm%%*%§#ﬁﬁﬁﬁ'

JEERLE S,
/ /@ﬁ%ﬁﬁﬁ%@%ﬁé&&ﬁr&ﬁ
init code() {

s NW%&%&%%S
//@m; P es-4\m |

take away(){ s
ﬂ;‘é$ﬁﬁi’*?§x&§l R ; S
L e e L

}

1/ 2: HE—HH

glve back(){
Mﬁ&ﬁ%%ﬂx%*%ﬂﬂﬂ Bl
S++; _ //‘ffﬁ‘ﬁiiﬁ&ﬂ
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%%mﬁﬁgﬁﬁ&ﬁmﬁﬁﬁﬁ%ﬁ%ﬁmﬁ,%ﬁwﬁﬁﬂ%ﬁmﬁ*A%<ms)

1) A fzdeat & XA R e B AR R, EIR N L EHOR A R B E R AR AT
HD~¢mﬁﬂﬁﬁﬁwm%ﬁw%HE#%&A%EW@%$&ﬂGﬁ%Lm,%%
HEFE F At take_away (it AR HUE — AN BRI BUEE 4

2) B R G — AR EENERE, NLH#HRERE. HS M HBRNRA take_away(),
give_back(), M AHFEAHEETRERMRLRERE, FAERA T AT B R AR
WM, BHE N R TITEREAG R, X ET#R BRI
jii) 3L R 5 S

2. #HEF

AN RS B SE, BB PH IE A0 B PR ARRRRT, FEMLIIN, R BRARBER,
W2 oAb B NS R, ook, P 32 SR R 39 %4+ K ¥ condition. W, — MR
W ERTIE 24, HEESHEPEET ENEEER. SIFHERREET —P%EI,
TR A AR REN AR, SEAZRERGETHEAERME, B wait A signal.

owaits 25 x R R A0S AR, TE7E VA EAR R VR L x wait #5 E SR x RIS
HEAF, SRR R B el AR e] LR R 2B .

x.signal:. x R () S R A T AL, Mﬁﬁx%ml%E—A@x%Wﬁﬁiﬂﬁﬁ

T THI £ H S A AR AL s SR -

monitor Demo({
SLEHHESEH s;
condition X; //E)‘L“‘Y‘%#fﬁ'jﬁx'
init code() {+... } : : ‘

e - (X LG B Y
Y

igm_@u ;ﬁ@@ﬂ)xwﬁruf : Nﬁﬁxﬁ.ﬁﬁﬁﬁixtmg%%
S ﬁﬁ&u.ﬁmﬁﬁ,ﬁwﬁﬁﬁmﬁﬂ i
} &

¢ glve back(){

Eﬂﬁﬁ.ﬁ~§ﬂﬁﬁhﬂ

1ﬂﬁﬂﬁﬁ%ﬁ)xsmmun Hmﬁ—¢m£ﬁﬁ

}
}

S fr AR BANE 5 B R UL
muﬁ AR wait/signal BRAERIUTE S B PV $AE, 7T LASEILHEFEAOPH 2E/MLRE .
..... MR CREM” 8, DCEELT CHINER” Thek: WESER “HE” 1,
55 i%ﬁ&%?%%ﬁﬁ& TIEE R, AR RIEHUH L IR MIT R

2.3.6 ZHFEEE)

1. & 2&-HEAFE

ISR . — A AR — L S R — AR NS . KA e R, R
SRR R, PR EIE AR, BULA%RE: RESHRAEN, WHREAE
MREUH B, B AFSES. dTEPEARAEE, bnﬁﬁ—AEF%mAﬁﬁ,ﬁ~¢
B MR EH A

B1EE 44 -

1) 2EHH. BN RENERK T RGERLFAR, R AN RS E—



We2E® HES54E 095

MHEVMEMXR, RELETEEEZE, HREAFENY, SIHEREEE.

2) BT, ZBHBEFY, REETEMEREH ISR, CHEREXFEMIEEEEE
FREMAEL KRR, TAHERRAGRLFMES PV BIENE,

D EFERE. F5E muex (FAERESR, BFEHERREME, TR ESEY
A 1 E5E full HFERSMSEMRE 37 SR, WMEHN 0. E9 58 empty
AT e gt R it 28" X8, WA n.

BA TR 125 EL % 1 BRI B R — AN G PR AR . LT AR 7 — AN ) ) S ) 1 A — A

BFEERIEF, FRRE LS E -0 2 0 E 5 TR 4R,

AP E T A R R I R

semaphore mutex=1; MR RREFES
semaphore empty=n; - MIEREWEK
semaphore full=0; . LRI A
producer () { [IEFEEBE
wh:Lle (1) { ‘ :
‘. | “produce an 'item in nextp; 1 Nﬂ‘:’,}"‘m
i ;;'.-‘iP{»empty)V, SRR P 3R | f/ﬁmﬁﬁﬁ‘ﬁﬁjﬁ
P (mutex) ; (:ﬁ:ﬁ‘%ﬁ) P ‘: BN R
~ioadd nextp.to buffer; (79) - I BEARBN P
i -."_;'.-V(mut,ex), (HRFRE) JTBFIGRK, RS R
S NVfulL) s CREHEAL v et T R B 1
} 5 z
(s ‘
consumer(){ : - IPHREEE
while (1) { :
P(full); ' : /R T
P (mutex) ; ; /AN FX
remove an item from buffer, £/ NG T B 8
. V{mutex); L ETRRR, B ESER
V(empty); ' - M/EREAREm

. consume the item; o B
} ; :

} ; : . j
R BEET B Z R RN A n (LR, JEPX PGSR, @04 empty ZEHIT P
1, —HEGE—AF=REEDAT V BRELURBERX . X empty 1 full 288 P #5152 FUHE S
mutex ] P #{EZ AT, & 47F=E 2 EHIT P(mutex), RIEHAT Plempty). 78 & 4T P(mutex),
RIGIAT P(full), IXPERTATILA? B REGEM . BARA =52 COR G2 ph DIk, 4 B ke
HFHHG= i, ) empty =0, HFRUMARAEFHBRIZITH, BT P(mutex)H81E S 5,
HINAT P(empty) B G R PR EE, A5 Sy S I P R M e iR . AR FY e R E AT, BARR
1T P(mutex), 4ATH BT AE7=E 8 E 250 mutex 1558, MW B SR, XMkt
FEE L AT I, AR MRS O, BB T EARIEN SR, FRE, EERE
HECEEMNXEE, B full=0, FTXRFLAEMEREZT, BSHIRLMIES . Aattr=&
BBUE S EES, mutex, full EBBH— N ERTHE, H¥%FE LB mutex 8¢ empty #i A LA,

R X [F) 20 B e ) fR S 0 4, BRAVRIR, HSCAFH-EBERER L RS E KA
BHgEamt.

THBE - MNRRAE AT E-H P& .
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EER: ST AT SRAREFRA-AKE. BEFRETHBER, B
WERETHRET, LTEEERTHORT, LESGRTFRIER. RAMRTAZ,
& B HILI AT A TR AR (AR TS HEBEKKRN, JLTFRZILAT AT

& EHOER T
: BEL s
""umvflm- 1) %754, XEMAREMER %, BERRAREE
L s | N — Rk TR, BEMBLRALFER, BEA
i JL ILTFURET ) UBIEAN L TF R R R, T E K H R R 0 AUE
ok, JLFRLILZREERMELXR, B
E2.11 #EZMORE B BAMIUT, RARIR, mE 2.11 Fir.

2) 2@ G5, XEH 4 NHERE, EE LTSRN EENEREHOERRIKNA 1
fgimx k.

3) EEFILE. HRGESE plate RELFESE, FRETATEAEFBAKR, HE
K1 BT RN, BRRGFBA—/. (558 apple RERTHREAFER, WENO
IR T N2, TR, apple = | #R T LA, 15 S8 orange TR T HREAMT
YME R 0 FRdE T R%E, TFEL, orange = 1 FA] ELEL.

it iz Rl RE AR a0 F
semaphore plate=1, apple=0, orange=0; - =
dad () { : IR
while (1) { : : : _
: prepare an applg; B Sasiee s
P(plate) ; /EFRRBREL. BUKR

}
}

mom () {

put the apple on the plate; -
V(apple):

while (1) {

}
1

son () {
while (1) {

}
§

prepare an orange; .
P(plate);

put the orange on the plate,
V(orange) ;

P(orange) ;

Viplate);
eat the orange;

daughter () {
while (1) {

P(apple) ; :
take an apple from the plate;
Viplate) ;

(IEEERBER
/I RFBER

EEHE

ERRERE. kS

/ /B PR T

/o RFRGT

 ITHE :
 7'nﬁﬁmﬁ¢mm%

take an orange from the plate;

//FeVFEE TR KR

[1TILER
//EF RS EER
)/ RV, Bk
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grean eattheapple
Sy .
HERE[EI K RN 2.11 7R . dad()f daughter(). mom()F1 son(): A LESAT, EHE Atk
tABELIIEEEREIIITFEERTEARBHET, B Viplate) (.

2. #F-EHFMA

B FIEEMSEWAFRHRE, HE—A0H, HFEAS L fE R R
FERN AL AERER, BEENSHBEMAMEE GEERRSHE) RN a5kt
AT B S BEAR A — B EHR . FERER: QRSN aT LR 3 SCHAT R @R A
P HEEXHPERER: OEE—NEHEEEREREZ AT I EEREE TE: @
HEPITERIEN, MUECARNEENSELWEH.

[ETER 534 :
D RESH, HEBEMTEENEEREFN, SEMEEHRELFN, MiEHLER
Fr4E HF 1

D EEES. A SR, EENEE. SERUEREH, EMMEGHRER, HER
E5EA P RIE. V IRERTRER. EENHBHEE S, CLAELNESH DTN
[RIH - SEINS FAR R IR 2, BISLRRE— 3 P4RiE VARIE R LB R . X
BERET AR HERA MG REA R . AE i, SERLES
AR, SEEEES—HSRAXME, SAREEREN, SEATUSIH. A, XEFR
[R5 3 0 T B A% 0 (e R R R B

3 BFEEE. HRRERSSE count B, AT RFLIMLANER, VENO &
H mutex NEFESR, HATRFER count BEMNWERF:; BEEFESTE w, AT

TREEEF S E ) E T .
(AR I _
int count=0; /AT REFRSA SR
 semaphore mutex=1; N BFRIES count BREHE F
semaphore rw=1; // BT RIEESE ST R e
writer () { I BEHRE
while (1) {
P (rw); [/ B RS
writing; TIBN:
Virw); WOk 35 e Sats
T
: ;
reader () {. /1R
while (1) { L :
P(mutex);  //HFVF count ZE
if (count==0) VY Tt 5t ar e A g G i}
P(rw); : //BHIESHES
count++; o //EEG
V (mutex) ; - /BHERFZRE count
Feacingr oA sk DR Gy
P(mutex); //EFVIE count 2
- count=-; /NAEE VAR 1
if (count==0) = T EBE R

Alewys s SRR



098 2024 FHR{ERFEEWMHEIES

v (mutex) ; //BIREFER count i ok
}
fE RS, R RRNAN, MMTEASER, SHRMEHEER, BRERF—ME
HERRIE R, S 1T A fr 2 AT R A A0 VR 1 ST A ﬂ#mﬁﬁA%ﬁ%ﬁ&T&&H@%ﬁ,
HFESIER “WmIE” .
LS RS, B S EAE R R, SRR, X SRR R A
RN R, S OELE AT, LS #HERT, REELEHERT
HINE I R A VR R IE AT . s, BN —AME SR IHE LR writerO reader() 4K

K5 1R SCAF

b }

BEa

g —%f PV #{E, #ACABREHBELARBIER.
int count=0; [/ R T2 3 200 R A s
semaphore mutex=1; /R RS EE count ZRMMERF
semaphore rw=1;

semaphore w=1l;

writer () //'%%ﬁﬁﬂ 7
vt le (1) { - i lrviis =
P (b o JERSHEEREEN
P (rw); ,Nﬁﬁﬁhﬁixﬁ
Writings o % we (e Eee e
Virw)s /iﬁﬁ%iﬁﬁ’
V(W) ; i "‘E/f@?ﬁﬁﬁﬁiﬁmﬂ
}
}
reader () { /(R
while (1) { :
P (w) ; [ /AETEE BERE SR BEN
P (mutex) ; //ERFViE count 22

if (count==0)

P(rw); S PHIEE R E
count++; C/OEETREEIm L
V{mutex); /I BERE FA R count
Vi(w) ; /TR ST SR 1F)
reading; / /VEEL :
P (mutex) ; //EFEE count A8 HE
count—-; . /B 1 : :
if (count==0) //%ﬁfé"""ﬁl&ﬁﬁmﬁ$5{ﬁ‘
V{(rw) ; LI R B RS
V (mutex) ; //ﬁﬁ(ﬁﬁ-’%ﬁ count

}
]

JiT EL X B 5 A Se A 11

//RFRESE RS S B Rl R

JIRTER “BRE”

W it e S i

E A TR R TS B, P H RS AR S ARk, iESHERLE —
FERIML a2t = SRR U5 IR e,

PEp vy s Rt J&&&é@‘ilﬂiﬁ FR AR AN HHER

M) 22 50 U 1) SCAF A FR S RO SU A I S e, &2
A H X (EE5E w IR ES L,
HEFE ] net R Fry R BA R,
g4 ﬁ_ﬂ] 5 rig i

j A A R, BVE — A EFUNA A8 count, BRI —ANA KL

—MEHRMA R — I E R
R R ek, KULHETE P 2EBATURA ST, o V SRfEnLAE
AR T N I B HIE S R 5,
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LR [F] 25 BT ol R, BEAE —AB R 19 BT 5038 count RETS MR 4 1)
3. UREHXEFHA
iElREH R : —TRE SN LK S LSRR, BRAT¥RZANSE HE—RET, BRsT
SriE R — Bk, Wl 2.12 fiR. B %’tfi]{bﬁﬁl’ﬁiﬁh)ﬂ? BE
Mg, HEREBER, FAEMMA. RELEERYE, €§> 46}
SREREE, AFHET (—R—BRER). ERTOEMAT O
b, MTESER. RN EER RGN E2 T BT A4 5 LA
IhiEE, HRTEE, MTPETSgEE,
(2] & R -
1) XEZ50H. 5 BYERSEESEX PRS0 R & 5 @
JF% %
2) #ERH, B, XBEF SR, ZEHgEmmil— K212 s REEKEsE
LR E R E A RETIAERIFEBE RIS . MR FEERD: —RiHEi1E
B ERREF RS2 R ERIE RN, GRS UL RERE L R
INEFERE. EXEHFESREM chopstick[5] =41, 1, k1, 1}, FHTX 5 AMSFREF
7 oo G AR T SRS 0ty TER i EIAR T RS AT EFEHRTHRS N

(i +1)%45:
Semaphotr& chopstick[5]=(1,1,1,1, Uwffﬁ’&%!ﬁiﬂ ‘chopstick([5], HHHEL
Pi () { G SHEF MR
dof{ ;
P (chopstick([il); -//m&'ﬂﬁ“?‘
P(chopstick[ (i+1)%5]); [ AT

. eat; R

V.(chopstick([i]) ; /IR B BT
~ V(chopstick{ (i+1)%5]); - IEEEAET

S ehdnies 1o UE{%‘ ;

} while(1); 113 i
FEEFAEL T RS % 5 AW EFEERERRF RIS (B ITFHRIT 5
wait(chopstick(i]);) £ 1" DA &%, SF BB B REALHIBEF B ($/AT wait(chopstick[(i + 1)%5]);)
AR ZE, FioHIlT 5.

R EFEE R AE, R R AR — R R, HRInE L R 4 L8R R,
NE—LEEREAWIAMETEHTAN, FRFMIESET: SEERNFRS, BERTFHS
WEFEFELUNET, REEAUNET, MEBRSEFHRIGHER.

FIERNERMNNT: BEXAE-MAE S—L88EXEAEONETFHRTAN, 40
VRt MRS T .

semaphore chopstick[5]=(1,1,1,1,1}; IR E S &

semaphore mutex=1; ] HERBREFHESR
Pi{){ /i S EERGHE
- dof ; s

P(mutex); o //EREETHIRE R
: P(chopstlck{ll s IR
P(chopstick[ (1+1)%5]); IBAE T
V(mutex); BT E S
eat; b
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v (chopstn.ck{:.} ) ok : //HEEﬂIﬁ?

V(chopst1ck[(i+1)%5])r i/ﬂ@?’ﬁﬁlﬁ? :

think; 2 TR / /E«%‘ ;
} while({l); % IR : A : 8

tAh, ILATRA AND ﬂ%%ﬁﬂ%ﬂ*ﬁ@&ﬁ%%i&%f@ﬁr AP AT A AR R B
B, BTEE,
WIE ACM LA TSI SGREE SR AE O, HEFHRAEHEERLSROHE
FHEBREANR, SUOMERRSIIRATVCARITN, MASREESAFHARR. HHFX
g R T O kg, B RERATE SRR SRS, e HIIEE. A, HA4
EEIRETH—4, MHEHBERT—%, WABANERTFREEHER, MERENE —REEN
RRPT Ao E 103, el Rseein i, Xtk E 5504 ) M n) B .
KB BNEBRAERE-F =R T -5 & B B ae i, Lﬁ?ﬁ"éﬂﬁ
B EAGUEE R EPRAERE., EMESINABETREZKMEME, “fTre”
05 i s
4. AmEFE
PlEEHEA: B —DRGHE =N MEEEEN — DR, A RE M S
e, (MEE SO, RS G2 T =R HE, ZANRK. = HEES, B
AR, EAEL, BEAWEROK . PR E R TR R G =R AR, R R
R R S L, AR T R AR R S AR e, R ENE - ANMES SR
CSERL, SRR R AR R B R L, b EE GE= s i dmE) .
(B3 534 -
1) X&44. HEES=HMEESERS XA, B TFE-NELEEREZHISELE
FramE, =AHEFEIHHMREASE LR (BH =M EE R R D).

2) #HEH, BRXER 4 MR BEEERAEFE R = HEEREME.

3D AEF5ERE . {558 offerl, offer2, offer3 74 HIF /R EFMAUH S B IR BEEFMBKES
MR, ACARKH A RIBHIR. 1558 finish H T B /REEATHEE01E.

AN L1

int num=0; / 1 TEEBENLE :
semaphore offerl=0; _ //ﬁXf”%ﬁﬁFﬁﬂﬁﬂéﬁﬁA%ﬁiﬁ
semaphore offer2=0; //ﬁlf‘%ﬁﬁﬁiﬁﬁiﬂ)&wﬂ‘“ﬁﬁﬁﬁ
semaphore offer3=0; ENEE R MR ABK S AR
semaphore finish=0; : //ﬁ){r‘%'!ﬁﬂ‘ﬁﬂﬁﬁmﬁﬁ
process P1(){ '//‘9"‘52%'
while (1) {

num++;

num=num%3;
if (num==0)

V(offerl); : //Eﬂtiﬁﬁ#ﬂ%

else if (num==1)

V(offer2); - //RBUEE R
else :

V{offer3); / R BEEF K
EEFERER SR T L, &

P(finish);
}



e = e - e 5{A'L)‘ T
process P2() { : /1R EEE

while(1)}{
P(offer3);

- REEFORK, BRE, MR
V(finish);
} F

}

‘process P3(){ _ /1R

while (1) {

o

P(offerZ); ¢
EREERROK, HRUE, R
V(finish);

}

process P4(){ [ HREROKE
while (1) { : :
P(offerdl);
$ﬂ$ﬂﬁ,#mﬁ,Mﬁ,
\ WV.(finish);
| e

13

237 A5G

AT AN R S E R T

1)

At 425 NRAZR F e BA?

#woE HBS54E 101

EL MR RRTORM T, R SHBEIFEBATI, AR RAFEA R KA L]

%R, RATHAHRZROHEEHARER, SIATHEERSOEE.

2)

REGHEZBLSEGETLXR?

HRREZ AR 5 ERFHHZXR.
R 15 A e R R T 45 T B S PPN SR AN HERE, IR e sb AR R o BAE R B BB e
T TERFTISRE. ik ERHLRR,
B R — ARG T X (8 I R BURR, 5 ERRAAAEE, A I A BE IR Y
WHRB IR X G, B—#RE A foir £ A il 57 2R

3) Kb gh A A 04 F ik AR A B 9 AL 28 B A A AT 6 9 A ?

MFHARFIA UL R ST, B A — E T R A SRR, BN
IR R AL OINE, HXNAER, ENEGTRERET . IMARTHARH,
RN BHBRTRESE T 4

2.3.8 AT IJREIE
—. RAAHE

01.

FIstisFE etk F, EMEE ().

A ERERAGEAE A T R REAL L ARBRA
B. R R35iA AT ERGALR T ey MBERSG
C. IsRRARiAe b AT RAAALELS T EREG
D. &R R 4584 b A Fi 2 ls F AT R 6 AR B
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02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

15.

16.

FERGCTERBIANHER ().

A. #EEF B. ##2LKF

C. BATHITIRA A D. #4289 L P47
F-MMESEGAA 3, BESRPVRUE LA -1, BAFTEHAEABREH
HELR ().

Al B. 2 C. 3 D. 4

*Aﬁﬁwﬁﬁ$ﬁ&%ﬁﬁﬁf*¢%%Uo&#ﬁﬂ?ﬁﬁ,u()
A AFRfe A Liziaa Lk RE

B. RAHHfbtARHANAETIE R K

C. AF{eitEi EAEE, ERFHNZHEHBRE

D. FA ST ELER

ANRATAL T Fo LA RE B XMEN TR, BREFTRGE (),

A. #ATiE B. ﬂﬁﬁ/a\vﬂ

C. ¥z D. #RATARHMELS)

ERRERIEH LSRG ALTERES (). : o

A FTHEEL B. 15844 C. 3% D. RABEF -
AT RAR S LSRRI ().

A. iEREH B. ZHikit C. =R%¥#% . D. ARFH
AT () RETRRFAR. '

A. AT B. k¥ HiE C. %% % D. £¥48%4K
RF () BTFERAE. -

A. HEABANK - B. ARG 4

C. Ami D. TEAHFHF KA
ARERGT, EFHKLABRBTRSHRAL ().

A. BRI AR TR B E] A TR B. #BAAZHEM

C. HEA#BRFH D. #ARLAESME

HEAFREB AL LT R IR RBBLE, #2 A 75 EHIEHHEAE N
K, #f BAGFRikME . B APBEBIHGEBLEL ().

A ZF*% B. RI¥£% C. ZfkFR¥%% D. Aél85%%
ERMERGET, PVRUHER—F ().

- A MBS B. RA%iAAG4

C. lEdfs D. &K it42i815 R 5
PARMETHES2 (). ‘ : .

A. ARG B. i#tfEs R C. #fz/x. D. #ritf24)
BER ().

A BATER P Sdids B. #%ZL%HANE

C. T¥Ereids4A 5 D. RT4H# 6418455

() RXT R F LB LMo B A2 TSR LM 6430804,

A. F# B. ##42 C. ## . D. £F

AV Bt — AN Ffitaeet, MRBRAEES () A.
A. iE4T B. ¥4 . C. 4 D. TA



17.

18.

19.

20.

21.

22.

23

24.

25.

26.

27.

- Hom HBRS5G® 103

ERESENHERER, LRETENHES ().

A0 B. 1 - G2 . .D.-3 .
APV RAEZALER Y, 55Fhih (), , L
A -1 B. 0 C. 1 D. A FHRE
A S A AL AR E 0 RIS AR (), > |
A. A . B. MBETNRD

C. RAMAEATH KA \ D. AsEASIAKE

At AR G, KEAPCBAK, £F () LHAATEALBRE,

A. PCB B. #£4 LC BB D EERAFR
AAERBAERF 5 LR PV RERFEERS () iEREKN.

A. —ATEP B o B, —=ARTRP B

C. AATHRPEG D. AARTRY Biéh:

A= Aﬁﬁ%?ﬂ*ﬁﬁ&,ﬁ&knhﬁﬁAﬁﬁﬁAﬁﬁﬁﬁ,%HPVﬁ%nﬁ
%ﬁ,mﬁ%%S%Rﬁmﬁi() "
A. 2,1,0,-1 B. 3,2,1,0° - C.:2,1,0,-1,-2 . D. 1,0,-1,-2
s FEAH LA, REFIETEH mutex (AMEH 1), Fmutex=0, MEF ( ).
A. EAHARFENERFE S ‘
B. H—AN#AZ#ANBERE
C. H—A#AAFANBRE, F—AMREFHHAAN
D. H—AtfAFHEA
*F AL AR, HELFESEH mutex (MEA 1), F mutex=-1, 8 ( ),
A ATEAHBHANERE :
B. ATA—AN#HEZFANBRE
C. AFH—ANBAEAAANBRE, H—NERFHEAN
D. ATHBARLHANERE
—A iR ELFESE mutex EHAT V(mutex)3R1E ﬁ%&"&ﬁi% —‘/\Iﬂ‘_’fﬂ’l’, WT A
#HEE mutex 948 H ().

A XF0 B. I F0 C. xFHFF0 D HTFEFFO
*¢%%¢%554%iﬁﬁﬁ&%¢ﬁﬁﬁﬁiA,ﬁﬁAﬁﬁ*%ﬁEi@()
s SRR M Aby.

A 1 - B.3 =~ 'CS5 = D.6"
Tk () SARRERGARNS. . '
A BTN FHRIBLMN

B. s ERAKELEMBITREG —RiTRE

C. FazshidARAm FA2 A KB M LA

| D. HARTFERGKBLEHRIELGES
28.

TR FERGREF, iR ()
A.”ﬁiﬁﬁﬂﬁlﬁ,%&F%&ﬂ%kiﬂﬁﬁﬁ%ﬁﬁﬁﬁ
. gﬁ'ﬁ"k/\}tj‘#"—/\ﬁﬁﬁ)\&#ﬂ

B
- C. %??mydﬁ#ﬁﬁﬂ#ﬁ%ﬁﬂﬂ?ﬁvﬁﬁﬁﬂ'
D

. SEABGHAARY, FRUEBETE, Lkl
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29.

30.

31.

32.

33.

4.

35.

36.

37.

HESE SPAT P RS, RiZHAFANFBFHAT GR4Z ().

A. Swvalue<0 B. S.value<=0 C. S.value>0 D. S.value>=0

FRGA n NAE, RRERF FREMAMMESH (O) A FERS] P20 K

BEH (@) 4.

@ A n+1l B. n C. n- D. 1

@ A n+1 B. n C. n-1 D 1

FTHXT PVRKEMBLETY, ERGZ (),

L PVRMER—HZRAR A

IL PV #HR—F KRt A2i815 K5

I PV #HRERG—ARTRE BredbEm R

IV. PV #HER & BA KT P b6t A240 4,

A. 1. I B. II. IV C. L.I. IV D. I. IV

FRAXTFIHRERBRERNHEY, EHGE (). -

L ATREETARARMBERBIE (Critical Section) Fl#
%%Eﬁ&ﬁﬁ?ﬂf?ﬁﬁﬁi&%%&ﬁ&

III 2R AT ETERAR '

IV. RREERTIBRLR

A L. I B. I. IV ,
C. &1 D.uxgiﬂ%ﬁ
H—=Ait#i55ES:

l)ﬁ#%+ﬁﬁﬂ&$ﬁ%k?ﬁ%%ﬂ8&v&ﬁé,%%isﬁﬁ%o
2) BB THENETE SHATT 15 R P Rt 2 R V 4, WELMA S it
RFFAEBTESHRIIF? ()

A 2 B. 3 C. 5 D. 7
A BANHRBAR P F Py, HAAERGT: ‘
P1 () { ’ P20){ .
x=1; //A1 x=-3; //B1
y=2; c=x*x;

’ zéx+y; print c; //B2

print z; //RA2 }
}
THRATOP ) 24HA (), THATHAEN A ( ) (AP xHP, P, HATEF).

A. z=1,-3; ¢=-1,9 B. z=-1,3; ¢=1,9

C. z=-1,3,1; ¢c=9 D. z=3; ¢=1,9
HEBRZEGAER (). o

A KA B. 4a%#y ,

C. THeAaX4 D. THEAXY, LTHRREA XM

BAANEBELER —BAR, SRR I MRBRNGESE, 20 PV RAEAAR
T, ﬂlﬁ%i‘éﬁ&ﬁ:ami( ).

A 4,3,2,1,-1 B. 2,1,0,-1,-2  C. 3,2,1,0,- D. 2,1,0,-2,-3
&9¢iﬁﬁ-6A%ﬁﬁ%$aﬁﬁ8%%&$ﬁifﬁwﬁﬁﬁﬂﬁ¢ EFRAR
#BOET RS ().



38.

CW2E HBS58R 105

A. 1 B. 6 C. 8 D. 9
BREHER—H () BEF K.
A BBt B. M@ C &AM DR E.

39. B AAKLBARE Y H LA P Ao Py, ENGIATIERI THF, MRS WETEs1=

.40.

41.

42.

0, s2=0. HATMYz=2, HABEIFERE, x,yFoz §ESHR ( ),

B2 p1 12 p2

y:=1; x:=1 Py = ;
i R
V(sl); xi=xtyi 'I\%ﬁﬁﬁjg-t}%)
P(s2): 2:=x+2;

ye=z+y; V{s2);

A. 599 B. 59,4 C.“S, 12,9 D. §,12,4

[2010 %4 A ] X5 XKREARGETEIMA 3, HHEH 1. £ MAFELRY
TRAAMK NATFHFETRGEAL, MMNEHEA (). ’
A. 01 B. 1,0 C. 1,2 D.z,p"

12010 44 AH ) #42 Py Aot f2 P, é‘:#—ﬁﬁi«tizx&-ﬂ-mﬁﬁ
boolean flag(2};

int turn=0;

flag[0]=false; flag{l]=false;

Fit42 Py it A2 P T FIER TR MR CRABRALT:

void PO() //i##E PO void P1() //#EPl
while (true) ’ ( while (true)
( flag[0]=true;turn=1; { flag[1]=true;turn=01;
while (flag({l])&& (turn==1)); . while (flag(0])&&{turn==0));
BRE; |  ERE

flag[O]=false; flag[l]=false;
} - , y

} }

R & JATiAR Py Foitt A2 P M 2 A AR ().

A FEERESBIFHABIE, SHR “DUR" AR

B. FRAREHFLIFHAANBIE, FLER “YUR” AR

C. fRiE#BIFANBRE, £ER “YUR" AR

D. SFEHEIFHANBIE, FLHA DU AL

(2011 S ALY A HAHEPATHHAE Py Aot P, £FMEN 1 HEF x. Pisfx

A1, Pt xd 1. Al fod | RUENBESATISHNT:

/71 HRE /1% 1 Bk

load Rl,x //BxEFFHRRL load R2,x //HXx EI&FHER2
inc R1 dec R2

-store x,Rl //%»Rlﬁ‘llﬁgﬁ)\x store x,R2 //HR2HBIARFEANx
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A. THA-1 K3 : B. Rfk¥ 1
C. THHO0,1XK2 D. THEH-1,0,1 K2 .
43lmwﬁfﬁﬁhwﬁh#mmaéﬁﬁﬁﬁﬁﬁﬁ,%ﬁ%ﬁﬂ%ﬁ#rm%.
|remn ‘ | e '
mtﬁ@ v _. : ’ mtmw
Thread1 ( ) ' Thread3( )
e e | L Jntas - { inta;
( YR S | .;‘ a-l; x¥= 1; a=x; Xx+=3;
V‘f woo ’ o ’ }
gh,&"ﬂ " -, | Thread2(), \‘; Threadd ( )
b L iy - e { inth:
a<2; x+=2; . b=x: x+=4;
} }
Tﬂﬁﬁ? %&13&%%&#%() _ Finfn -
A a=15a=2 v . . B a=x5b=x -
C. x+=15x+=2 D. x+'1‘$x+ 3
44. 12016 54 A48 ] %A TSL ( Test and Set Lock ) #34‘9’%:&&1)?&6%%%?%—;—,
do{

while (TSL(&lock)) ;
critical section;
lock=FALSE; ’

} while (TRUE);
Tol Lz kAN R GEE T, ERGR (),
A BHERE e f FaRmE SR
B.. FH#NBRE eit42 Re 504 F CPU
C. LAWRBHEZ “LRFH" GFFAER
D. while(TSL(&lock))i& &) A X PR E FHAF
45. 12016 %4 SA) FHI AT ERAREF, 4802 (),
A ERARATFTERABHYLRE
B. FAZMBAEET LHGHER TN
C. FEATRHMER GEA ~ A EE P PAT
D. R PELHEFTR LR ETF A T2
46. ums%#ﬁﬁl&fn—ﬁﬁwﬁA&ﬁmmm4anu%£&h #iwﬁﬁo
%éﬁiixﬂmmwﬁhwnﬁmﬁéﬁiixml%ﬂ%ﬁﬁ&ﬁiﬁT

threadl ' thread2

mov Rl,x //(x)-Rl ‘ ' mov R2,%x  //(x)-R2

inc Rl //(R1) +1-R1 inc R2  //(R2)+i-R2
_mov_x,Rl__ //(Rl)~x mov_x,R2  //(R2)=-x

AR TRROBAPATAF T, £ x 9414 2 GAFIAKE ().
A 1 B. 2 C. 3 D. 4
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lmm%%ﬁﬁ]%xiﬁﬁﬂﬁéﬁiﬁ,m&ﬁﬁ&ﬁrmmmﬁﬁm1ﬁi()
A, EASEExHELFHH
B. %@ —/NEx LARGEAE
C. H48 x eyt R THARES
D. MEig#fE, FHZHENx GRERTF ' ﬂ
[2018 e # AiAL) ATFHIRA IS F, TRAERERFHGR ().
A. Peterson 73  B. swapd84d  C. HEFEFE - D. TestAndSet' 44
12020 44 AA4) FHARF, ?&Mﬁﬁiﬁﬂﬂxmﬁm&i()
1. AASE TR R EASRE
I AF#ErEnTRgERETeE
L. #AFHRNERR oGt E 2 A PR , -
IV. RAEEHAISRE@IATARAE S HHRF CPU I H
A &I IV B. I I ‘c. 1 0. I D &L M. IV
. BOBRRA ‘ ' B
TifE#27? %#&xb}t.%h‘j&? HAA 5’]1\#‘#1643)4%!&
ﬁﬁmﬁéwmﬂﬁ%i¥94iﬁAEEﬂﬁﬁ°uTéﬁ&&%ﬁﬁﬁ%%%?
1) HFF4L LB HIEMSH.
2) WA TR ERILIR,
3) AKEREFHEELR.
4) Bt FRlR.,
T@iﬁA#K&ﬁﬁﬁﬁ,*m%&%;ﬁ%°%x%ﬁ$m¢%#&m
int x;
process_P1{ process_P2{
int y,z; int t,u;
x=1; x=0;
y=0; ' ' t=0;
if (x>=1) if (x<=1) -
y=y+1; t=t+2;
z=y; ‘ o u=t;
b ' )
HBAHKiE42 P, Py, ABAREGIT:
P1(){ P2() {
x=1; x=-1;
y=2; a=x+3;
if (x>0) © L X=atx;
Z=X+y; b=a+x;
else c=bxb;
Z=X*Y; - print c;
print z; }
}
1) ThedTep kel zAH 3 V7 (BB HABALEH R —ANRTFHRAE)
2) THATHR G cEASY? (AP xAHPFPHXERE)
B—ASEPTURKA R BARTRH, &K
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OHARBBIN—FES:

QA FRl®-B ARl <M.

OB FalE-A FH%F <N.

Hd, MNAEXYK, KA PHME, VHRUHRFDLALZLB YA,

06. BAFAREME, bn BHEARRY. HLRAEREBR—AF, FALFHS,
Y—LHEARZHM, M T—AF. it — M2 AR FAER e k.
07. XIS HANLFEAF—ANLERER, AALFEERSHEF A, B BHEME, £
£ B 6y4ESHRde A, B AR EMAERS S, BALFENGEFE—NEGE, HEH
HleemEz|$Rts NG RRF,F, L. FIA&XEH A, F,44EH4 B, FAFL0%5F
HTAK 10 NEM . KR IAFAARE LR—A R4 A fo—AEH BEALEAE R,

WA PV it iT EREE,

08. XFBA Meili, ZRMET, H—ARi, QbfbikALptERGSA, KaTE
104K, KREE—#T., KABF, FAREE—ERK, KBEEHD I BK
ASERAKAR A | HAK, BARTE M7, KD A % MAIR K. AR Hkdik

09. W FEAF, ZAMERAEP,P, Py, TNAERALE —REHNS B 695 a,b,c,
BNRAGLRLFRAEA, 0 B F— AR L i PRI, B oAMNIESHA Y Pyt
RRRIR, FZANBIELAD P AR, RE, ARSI SIE RT3

18, | ]
v
| P
Pi:x=a+b;
P,: y = a*b;

Py:z=y+c-a;
RE, PR RGIT NI SR x,y, z 9T R, HABTEERAE
MR ¥, )
10. FHeTEAT., £RF QI LHF. O54THH:
1) BiSHLFRR A —HETR, KARSITHP VAR AZESE,
2) BABFLRANBERS, CAFRAFTOSHE—kBE (FHRLETHSHAFE
7369 4%), WABFTITE PV RAEZAM Lo XBE R,

0. BERAFANEE (BTH0R 1) ERLHER—AMLFRR, HBEESREH M,
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BMLRARR—A LTS, RFEAETHER A — A B R EE. BRA &
T—BARAD:

bool flag(2]; //flag ¥, ¥k FALSE

Enter_Critical_Section (int my_ thread id,int other_thread | id) {

while (flag[other_thread_id]==TRUE); / 1 BREHES
flag{my_thread_id]=TRUE;

}

Exit Critical_Section(int my_ thread_id, int other_thread_id) {
flag[my_thread_id]=FALSE; :

}

H—NEARRRGF *}ﬁﬂﬁ'diw, AR LB, e #42 0 694845 T ik
RXA:

Enter Critical_Section(0,1);

ERIXA B
Exit_Critical_Section(0,1);

WA T
K5
1) VA LB AH EB AR EZFF D2 HH 27
2) #4e Enter_Critical_Section) &4 ¥ #F 4384 ZR— T F, 4R 44T
2. RAFFEPE IR —AMBT, AFPANAMLE (N>3), BAMETAR—NEES
—AEd RBRFILIA, LiEHHSNH:

TA1iE3h: TA 23 : TA 35

. do{ . do{ . do{fHPEL—ER;
MI—A%4; mI—/NEs; PR ANER;
ERBNFES;. ERBAED; HEHN—BFE;
}while (1) }while (1) ) }while (1)

EGANRAETELS PV U ER= 8 TAGSH, SKBPRLBY,

13. RPQREF-ANEAFR, PQMA—EEH-HHFH, REAEZHEDNFE.

#®APVRUEZALEF.

W BREZA—GBELF. ~RBAMF n oM FRELYRELOHT. TRARL,

BRIRAEBLM LEE, —LAEHRN, AELABELRT, SRLHEARE

i XA RELE, %ﬁiﬁ%?&,M£T%%% FRHEF. XA P VRHEN,

HHRE T F G Z L Andi,

15&&~AiﬁﬁﬁLzsﬁﬁxmﬁi&ﬁwwmﬁﬁ&ﬁ&ui&ﬁﬁﬁ&%ﬁ#?:

1) ERHARS REEMB—F BN, ELAKBRGIBHA 2 A HWRARLY, BE—
B RARESE BT 4E R L AT RGN 693kek.

2)@#ﬁﬁi&ﬂ&ﬁiﬁﬁﬁ%leWﬁA.hﬁﬂ#ﬁ?h@%ﬂ*ﬁiﬁﬁ
AR E B LA, B EERA 6 AR F R R4,

3) FHAARCRBEAR QRRBI AR, 5 —F3 )RR FF 4K Re, FH
FHARERBA GARTRAF EARBARAT A, A—ARERE—IRLK,
2R RESTEFEPVIEER, HLE155F L Lioinisih,

16. AFREFRRBXEZ G -LT 6%, HRAALK—HATEBT, {2F EH) 4

%é&Manﬁﬁﬁ%$ﬁ¢%Tﬁ&ﬁAﬁ%ﬁﬁﬁd$ﬁ$ P FEAR, &

%A PV RELR,
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. L
.K l—————:
N
17. HARAELERRAAERRNEDI AL TENAF. BRAGES: Bo4H, EF
#h, BobISE; BRAMNED: X501, BR, F4N. BAERILEE. #5.
AR, AR EDAAARAFAL? AESERDVREZRENGRAY.

B3R T

—— REER [ XE
ERTE i3]
CEmE | FEN

1&lmw%%£m1 Aﬁﬁmﬁzmiﬁ&m*AQ%Ntmw)&#mﬁ%&ﬂ P,
KM produce()h A —/EAHKAR putQOEANLEARX—ELA; P, HKRA getodd)
Mk K b Bl — A 4R countodd()eitF&A#; Py Bk getevenQMIZA S
K & B —AMEM A counteven(%e it B AN, A4S T EMH FRE A @A E
Y5 ERESH, FHARELAETENEL (ZRAHRGHE ).

19. (2011 44 JA R 4BATIBE | MRS T 0 A2 10 MR F o9 B2, ME S RARATH,
EHEEE, NERFULAR-AT, FHF. RINFRBAF—LAERA.
YR FR, @i FRR—EAE, HFHERSE. szzﬁa"ﬂkm t97% ghitARMik
ﬁrF N

cobegin
{ L
process BiEi
. ,
MRS PRI — AN 555;
k05,
IREXFR ST ;
N
process EWR
{ X
While (TRUE)
{
e
- RAEFPR%:
} ,
}
}coend

B EH1ETEH PV [ K wail(), signal() ] :Ms, @%J:xixi#i“l’ éﬁ:ﬁ.ff 5/,
ERE R AEGEAE, HAE5TEHESLFEMAE,



20.

. 2L

#28 HESSE 11

um3%#£%l%ﬁ%@ﬁ?Tﬁ%ﬂmAnw$%,ﬁ*A&Aa,maAu—x
BAH—Adf T, &%%%éﬁmiﬁT

cobegin
SWEHRE i
{

#17.
B0
Hil:

}

coend
ik R G455 A P,V K, wait(), signal( 14045, AR ERSAT IR RS
ERE RN, LRGSR,

2014 A RBY ZFRFASAEFZRBPS AN F AR, £F—A 845 1000

HEROFBEFR (MAHE). BARRBR, £2FARTURANLE > — 1

B, BFUFH SARKRER, HEARRTAEARRAE—HZ%, FUEH. &

L R AR A RN RESIRE 10 BERE, LN RAREATARES, #
o RAEFEDRV (wait(), signal() MU ERAENYEFER Y, 2KE b S84,

22.

23.

H LA RE T E A LA,

12015 54 AN A A, B BABLEHRATIAE, SAASMEG S8 PRI 78
TV SRR A3 55 68 LA — R AR T A R A SRR
B MAUH, BEHRS KN A, A A IE M A x AU (0.<x<M),

B%ﬁ%#ﬁy¢W#(mw<N)ﬁ%%&&&»A%# %#&&1 AFBHA
HRFUIBH LT : .

~ CoBegin

[ S R AR | S
while(TRUE){ ’ while(TRUE){
A A HEFE P IR B — AR , M B 6915 48 & Bl — A dpdd;
AR A B 45 R 42 th — A7 P
AR EAH B 1A AR A 91555
} | | }
} }

CoEnd

HEHARAER, %ﬁ%#%mrﬁ*k%# TREH. SEAREN, bEta
FAABNEH, FUNEH. FRwL 20155 EF PV [ K wait(), signal() ] 34k,
AERLREGRA Y. B2REELEGTE, FHBETENEL A,

(2017 54 S ] X#tA2 A 3 A HATH A2 thread], thread2 4= thread3, 44K

TR,
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24.

25.

26.

I AR X thread! thread3
typedef struct { {
{ cnum w; cnum wi
float a; w=add(x, y): wa=1;
float b: wb=1;
} cnum; } z=add(z, W);
cumx, y, z; /2&RER y=add(y, W):
thread2
I EFEA R A { b
cnum add (cnum p, cnum q) cnum w;
{ w=add(y, 2):
cnum s;
s.a=p.atq.a; }
s.b=p.b+q.b;
retum s;
}

iAol 64455 E4 P, VI K wait(), signal() ] 34k, -%*%ﬁzé&#iiﬁwlﬂ P
FEZEXIRARHALIIT. -

[2019 %A MY A n(n>3) BHFRALEAKARLD, HLEF *i&&%iﬂ
X, EREPSEm(m>1) A5, SHLYFEZLaA—RETF. FLEFELM
RE—-ASAHRGETE, s, $ETE, $ufRFAORME, FE2S
ARRATH S th 45 2 R aH A, B0 ok JUBHA R, R A2 5 F 4 P, VR4 wait(,
signal p44F | R ERRBPHEFER Y, FHAMAETERMEHESL.

[2020 %42 A8 A 5 ~M424 A. B. C. D#E, #4# C Lk AF B TAEHAT,
#4k E 565048 C #2 D TASPAT, HERA1E5 T4 wait(). sngnalO&’(? (P. V #4)
Bk LARKZRGR T A, HHARAETERLME.

[2021 2] TALE THEETES 6 waitQFe s1g11a10ﬁ'f’lE éﬁ%ﬁ&ﬁ:&, RAE
RAFIE T IS ERETERELFGHN T &,

Thgiik HE1 k2
Semaphore S; - Semaphore S; Semaphoze S;
wait (S) { wait (8) { wait(8) (

while (§<=0) ; Feohli; kbl
§=5-1; while (S<=0); while (S<=0){
} S=5-1; Freplhi;
Fechilr; Fhll;
} }
S=5-1; -
Frehilt;
}
signal(S){ signal (S)( signal (S) {
S=5+1; RepHT; KPi;
} S=8+1; S=S+1;
Frehli; EiL T
} }
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HEET 5 FA.,

1) A 44 waitQF signalQ3R4E ¥ 555 & S 4935 5500 L F 472
2) AHAFE 1 FoF E 2RTFEH. BRER, HiLAEY,

3) APHARTRAFIATHBSEABRELR? HH 22

27. 12022 %4 AM ] £HEHGHAKAZ T1 4o T2 F L H4T A, (A ©
B. C. D. EfF& 6 /M4, P TIHIFA. E&F, () (P -
T2 $#47 B. C# D. HEAF L& 6 MR IATE A AT (®) (®)

SIMHBRGH R CEAFB &ﬂ%ﬁ'f‘r; D&#EECZ
BEYAT, FEE BB, HRAEEF wait(). signal()4R¥I%i£ T1 7F=' T2 Z ]
HR TR, FAULBHAETENHA AL,
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KRBT D.
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FEREPE— A8, DRENENHERTEERRASHEAGEER. A%, BEESR
EAMETTURESES, BRTANKES, SRERAT N, RAFTRECLWES, M
BEEHREESHERARRAE SHULRERRRRR 4.
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HBENIE K ST R IR R, 23t RR S 5708 0k BT AL e e\ B R T )
B, RAPLEHIEROEE. EHRET, REMMSEEETIRTRIREN LR
BRK, MRAVRIET, WAE CPU. AR R RR AW AERH AN, T
HEEBRH, BESERRKE ‘87 LEE, BHGEET RS T ST IR R
S8, FlERERNES C.

0s5. C -

RGBS TAGRES, BL GIERLARA, HEERRNER WRTR
RAREEE, SERREEX.

. 06. D
O FEISRR, HFREEREE, MAENRE. REREEEES, TR
RITRERACEAERE, 0 P/V 3. TSNS, ARGV NS RGIERT, 3500 RIEA X ME
B, BRI ER TR RN AER N, RERGARRE .
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P. V#ER-FMRERERBEEE, ERDBHE PN,
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ERBAHEZNSEBRECENZEE, NEREE— M ERE R BB A REER S
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22. A :
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AR, mutex W 1, A 0. |mutex AZRFHEANMBRL. BILEHERB.
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HAeXMEFTEFEAGE X AEER.
25. D fl : : ,
HERTA, RERRFESHENGEFXOER, mutex MFRETF-1, BHLEHST
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26. C
XEpm X R H I RE A MABAE (ERXEESD. BA 5 MHRERLE S
M RIEFC TR A FIHBE.
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ZEEANTEIERAHEEAG AR TR PSS, #ETER um, REAFEANER
KRS, SMHBEEARBECHREEERE um iz, AFF—MEE#EAN. X6, BR
RS —MERERBREMRFHEANRE, RTRELTNHERN ERFAGAEN ALK
— N EREABRAX . BENEBHEN—KEE, FLREBEOEESS, RENERHEN. £3
G, BEISH, NTSRERXHROER.

HLXBARSCABWAMANGT, SOAFTIHSATRE—GRER". FiHI1HEH
Ay BEMESUAEE, REREZIAE:; EWARNET, REHLE, BEAREE—
K, FURZEMAERINF, REEMNHEES, REXRHIERMFET.

42. C

¥ PRI 3 FEORIRGSN L, 2, 3, ¥ P, P 3 FEUKKBEE R4, 5, 6, MHRKMAT
1,2,3,4,5,6 BER 1, KIKMIT1,2,4,5,6,3 BLER2, KKNIT4,5,1,2,3,6B4&R0. &R
-1 A REMRH . '

43. C

P, 5t a BEATIRME, HARWMBANER, Blta=15a=2 A ATEERFIIT: a=x5b=x
PITREALT a5 b MER, THAEFIIT: x+=15x+=2NITAELHEMx NER, BE
BERF#T; PR x M P, x EAREEPH x, XKW, FHEELFHIT.

4. B

LHFRIBHIE R XA E lock 9 FALSE, &HAFMEBATHESKER, B A #HiR. SF
NG AR EEES—EHEEERIT while(TSL(&lock)HITEH+, ~&EFMF CPU, #EIN B
. S, BERAGEHAGRXN, FLEIRHAEE, BT SR. Bid%EmR B
BT R, ERNRBERHER “iEE” HRSHEN, %R C 4%, while(TSL(&lock))7E
KABPRAETHATH, # TSL(&lock)—E A true, NEFFHHT, MWRLAMRELESLLIL, EHD

45. A

R —HEUE R E X AR ESHX AR MR EE R R EIR, XARER
VI FRBFERHRENRSHE. SR SIRRNEF, WARLIERENE
%, FAHIETR A 2. &5 B Efi; SRAAUTHYE: ORFETEENEBRAGHERTTER
RELEREME: @—AHBRREETARTENNERA HAERTRLERE: ORI
RFE—NHBEERARTEN AL, FENC MERD EMH.

46. B

FERERE AN R FLAT &, threadl 1 thread2 ¥R XT x HE4TH0 1 3246, x MI¥IR{E RO, &
EFBREA x =2, REEHITE threadl FIIT thread2, FFEMIT5E thread2 AT threadl,
WAE 2 #ETRE, &L B.

47. D

“RU4AER” REBABREMERN—FSHRER, AERRUTESENNTH 55
82”7, SATFLIEEERE. SEFEOLE, ER—Z, BT8R AGE - MHEENT. B
B A BITT xwaitQRRfE, NZ#ESHEE, FEAKHETR x X NAHEENS L. Xk, €8
FE BB, RATUE S —EERASRE. BHE B HIT T xsignalQRfE, N&kiE x 3t
FIRIFHEBAFI A E3EFE. 7 Pascal BEMERS, MERE-MEBRERFTERNARAH
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signal )& {E . e

48. C

T4 TR L IR [F) P I AR ILLE AU SRS, 5T B 70 D $51R; Peterson HiLH B RS
ERHRILNER, B0 A 83 ERYHESEATIIAEENS, HBRTRAENEHFRER,
M C Effi. '

49. C '

LHEAXERTEHESMNED. “ICNERE” #N, BIFRMEERERNTAERX, 11E
i, “THLLBE” #N, FRFAXTR, MAEF bRy, 1 Ef. “HREF” 4R, 8
HRRNZER R AR IRFE, I EH. I I 2EFIELIEEHEN. v &2 “ik
W& BN, A—wIeBscil, mENRERE.

=, BLHHAMA .

01. [#E%1]

LR BERFRAAEHEEHIRN, RETEER TN ZEUE SR T RIEN—Ed B %
RN, MFEFRHFROBROLRE request 1 release. IXPE— AR BB EHLTE—FRRE
2. Hansan AEERMTHENR: “—IMEEREXT —MHBEEUMENFRIBIHIT (%
F/EM LD B—HRE, XARERRASHENRZETETNOHE.” dEXTH, TEH=
4> 4H AR

D BETHEEAREZRSA.

2) ZBIBE S TREN—HTRE.

3) MERTEERNRERBEVGENES: 1, EEAZEERT I 4EF.

ERMIARATRRIERX B EROTENZH FE. ERGERZN, HERXH
WESHMESMERZP, FERUMUESBERAFBFEIOAERSER P,V RESHE, &
BHXESBESHEPHERXERER, FMURHMNEE, FE—KRLF—HEEN
BEEN, NMEETRAEETHELERE, XHBHRIELR.

02. [#&%]

HBZ BFERMEILXER, BRBAEF.

BAFRBFHRERZ ABENAERA—MEEH 3 EH—MXE, R HBEFR—
NHEFEEERRIEH SRR —RH L% R,

HFREFRHEBZAZESFRENERRESEN, BR—HESEF M HECE5EN
WAE BB B R B — R4k R o

D REFXKR, A—FBREW—LEEMER, REANZIRGEE —2%EEE—E8.

2) REFXRR, BRRLFEE, RA#E—ABAERE.

3) RAPXRER, “NMILEEREFET-AIF.

4) RESXREAZ, EF-BRESEHR.

03. [#&%1

P, M P, M HRFBOPITERRATHEN, CNHNE—TR X #EE0E, X E—Mh
FEE, WERFHITHEF. FlW.

1) HERPITE P BRIT P SRR x=0,y=1,z=1,t=2,u=2,

2) HEPT P B “x =17, BRE-NPHERITE P, BN PIHERMITEP, SEE

x=0,y=0,z=0,t=2,u=2,
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Mg 5;
ke o ok / o
V(mutex i) ;. [ /RO 5 B e
- B, . :
elsef : : /B B By

V(mutex j);

[ IBERN § ROAE
KBz ' -

}
}

07. [f#%E]
FBRAFE-ERE FEREE, A “FE A” RERE “HERER" HEE X “ 1t
ZOF17; AFEE “ER B MEHE “BEENR” HEEMX “HREF. FEik, TAHBIIERE 6
MESHE: emptyl MM IE4L F1 _ERIZER A6, FMER 10; fulll 3RS F1 KA =R, ¥
H9 0; empty2 X RifR4E F2 EMZERZEN, HMER 10; full2 X RFAEF2 BT B ™5, W&

4 0; “mutex] FF B/RHEUT Rl 522 F1, #MEN 1: mutex2 BT B FR0T7 Al 628 F2, #¥MEH 1.

A R TR AR vl fiid A

while (1) {
EFE— AR , :
P (emptyl); - ITHERE rl REAS
P (mutexl) ; : [/ ERYRIRE RL
Wi A FREIRR 1 by
V (mutexl) ; /BRI F1
V(fulll); //BERR F1 LRI A N H0m 1
}
B ZE (] ) TAE i FE AT Hfidk Ay«
while (1) {
2 = e 0= T
P (empty?2) LIHIETRAE F2 REHE
P (mutex2) ; /B RV R REE 2
HrEde B EEIRE r2 |k :
V (mutex2) ; /I FEUREE r2
V(full2); /IR P2 R B BN 1
}
AL A [ TIEL R Rk A
while (1) {
" P(fulll); f/HERE R EREESHA
P (mutexl) ; /B RV AR R
MBS F1 EBL—A A P58
V(mutexl) ; /RIS F1
V (emptyl) ; 775 r1 0SS A A% 1
P(full2); [/EETREE r2 ERBEEER B
P (mutex2) ; L/ H R 4R pe
MER F2 EB—4 B =5,
V {mutex?) ; £/ RETIREE F2
V (empty2) ; //IREE F2 RG2S 23 A0 1

REELASEY A 7= A0 B P A R &
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08. [##%]

MR RUKFF NI R —NELEMZE, TR — R AELRIBUK AR 5B — Ak
BOKHRUKE G A BRI, FIA well A vat; ZAKFTEIE R MH: o EUK T A 4 7K 18 A 7K G52
—R—A BHZEEA—ME S8’ pail, RABUKFKIBERE RFERE. KA, AT LAEEOK,
WH empty 5 S HEREMHIAKE: KETEN, FUCEK, #E fll (55 8k50. ARHEER
B 5 MESERETE

09. [f#%]

AT EH=AFRERERBARELTRN, FTHHNRE=ESHE 1, 52,83, K s]
HIAIME 1 S2 7 S3 MIMIEAN 0. (M ERESRE, =M ERALANEAMARSE, HIER
DLEFMANGERREFESE. 54, ERERRIESHE b, Sy, Sz RFTHFE b RTCLH
s URy z RECHHETER, ENNPMESN 0. =AMBNSIETHERN:
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}
P2 () {
P{52)
N B A b
V(s3); :
~ V(Sb) ;
y=a*b;
V(Sy):
V{(Sy):

P3 () {
P(S3);
MR ANBE o5
P (Sy);
Z=y+tc-a;
V(sz);
}

10. (&% ]

D B L@k R A — A TH, BT B E - AMS S bridge @A HIMTFEGMA, &
FERE R, S AR, TUHAT PEREHEN: AR, T V HRME.
semaphore bridge=1; /AT EFEH G :

NtoS ()4 : 7/ WAeEr 3
P(bridge) ;
@A
V{bridge) ;

)
StoN () { //)mram:

P (bridge) ;

L ;

V(bridge) ;
} : :
2) W LA AR 2 470, BB bridge, EBEXMFH AEFE. JTH LA A
b RN B bridge 3& AL 7 RIS EB AT ZE M A BE,  BERP S R CARY, ik
% B (55 & mutexSN 1 mutexNS.

int countSN=0; [T R AEEEA R AR
int countNS=0; / /AT FRRAICEIEE SR
semaphore mutexSN=1; /BRI countsy
semaphore mutexNS=1; /1 BFARIP counths
semaphore bridge=1; /7 B R R B
StoN () { 0 N1k

P (mutexSN) ;

if (countSN==0)

P (bridge) ;

countSN++;

V (mutexSN) ;

1tHE;

P (mutexSN) ;

countSN--;

if (countSN==0)
V(bridge) ;
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V(mutexSN) ;
} ‘
NtoS () { // M3k e
P (mutexNs) : SRR 2
if (countNS==0)
P(bridge) ;
countiNS++;
V(mutexNS) ;
s
P (mutexNS) ;
countNS--;
if (countNS==0)
V(bridge) ;
V (mutexNS) ;
}

11. [f#%])

10 X AR e SEEL BRI R Ui . B R A0TR 1H.

@ #UEHRT, flag ALH AP S TT & (B9 FALSE.

@ L&FE 0 %&fhaT, AT while EFFIERN, BT flag[1]A FALSE, FrUUBFIER, Aeh

e RV T — A B iy, B T EREAT.
@ 12 1 ZIT, T while EHE RN, BT flagl0]y FALSE, BrLlMRF|&H, A4k
F, RAFHEANERX.

@ FERHLETE 0 BIITH, AR, ZHERRNEHIMEREERAX.

B DRERIHHIR AR A 2 I RIE Enter_Critical Section()eR B#HUATHIE Fit. BATM L
R ER AT LB, M FEMERRANER, REENESEIFEMRENESR G
TEA— R RIAT, FEIHE S 5B FRAER U R # A .

2) HRES IS . R FHE:

© ¥itatuht, flag $EHMBEA TR EI N FALSE.

@ 472 0 44T, flag[0]h TRUE, RGXESRT —/Mifebdhlf, {TH T E/IET.

@ £5F2 1 £4#47, flag[1)A TRUE, EPAT while f§FFiE4)N, T flag[0] = TRUE, Akl

XA ARAE, ERIRE R .
@ %% 0 FHATH, BT flag[1]8 TRUE, B4 while f§F 5 5 4B, EIbixm
NERRELEWIT T &, MilFEs.

12. [#EE]

RESES PV ELIM =4 TAKEE.

HARAERES MG, TA1EIA3 TA2E5T A3 HEREFESHBEXR, XFEN
R RBEEFENETRAARR. ARFERAERE, BFHNEMERSTIA LML
A2 WBEIR, MERMERHEITIA 3 BEE.

ST MRS W, HTN 1 R ERRE, R ER SHRAEE —
MEBRERME, A TA 3 R 2 NMERETERS], LA 2 XRER TR ERR
AN MTA 2 bR RN, FPEA BRI R bW, Mkr TA 3 IEZREE
FEAERH, MITA 1 XEZEEFINTAESEBANE . ERFEMIERASERETES . b LS8R
®AE, BPEERERATHEE V-2, FROBEFRTEDL V-1, REREFTTLARNMESE
kFik. BEBENT.,
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semaphore empty=N;
semaphore wheel=0;
semaphore frame=0;
semaphore sl=N-2;
semaphore s2=N-1;
TA 153k
dof -
ML= %%,
P{sl);
P (empty) ;
RN
V(frame);
}while (1);
LA 2z
do{
MI—A%E%;
Pls2):
P {empty) ;
EHHNEP;
V{wheel) ;
jwhile (1);
TN 3 &3
dof
P(frame) ; :
MPR—ER;
V(empty) ;
Visl):
P (wheel) ;
P{wheel):;
Pl R,
V(empty) ;
V (empty) ;
Vi(s2}
Vis2):
HEN—GF:
}while (1):

13. [f#%]

P, Q IRE - £ H X KR, FHLE=/ME5E full, empty, mutex. full 1 empty iR 4= H
SR, mutex AREFH#AN. R BEAHEREICHESE, EHOFTERITIHNRE, &
empty==1, NIPITHEF=E ThEE;

semaphore full=0;

semaphore empty=1;
semaphore mutex=1;

Procedure P
{
while (TRUE) {
pl{empty) ;
P (mutex) ;

Product one:

v {mutex) ;
v(full);

640
/1ER
/1 ER
1 EBRBRH
VL= 5 IR -

(IREFRYRTIA B E
/IRBEREHZ

/1 HRE 1

/IS EERYR TR B AME
- IIRBREEZEM

Ok 61 )

/IRERBAER

/72N 1
//TTENESEE N 1

VAR % T N 2 14
[IMEBERBRER—ANER

J 1B, S
IIBES—AER, M 1

/ /T NZER O 1

/I TTENES S 1

# full==1, PATHHREIIRE.
/ /RGBT
/ /R A
//BRFESE

Procedure Q

{
while (TRUE) {

Procedure R

{
if (empty==1) {

p(full); plempty) ;

P (mutex) ; P (mutex) ;
consume one; product one;
v (mutex) ; v{mutex) ;
v(empty) ; v(full);
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14. [f#%1]
1) #4135 R waiting FI3RAT R 4G R HBE 5,

—/BIE R, waiting # 1.
2) {55 & customers FiKICREBELZNBIES, HAEHERRITER, ¥MERNO.
3) {558 barbers fRICF EE LR AR ITE, HFIEMEHEHE, ¥MER 0.
4) E5E muex ATHF, ¥

Remmr—ER R, FEREMMART GG AR EL, B8 U AH 28O0
ABITER, BIFENE RIFREAOAR REES. 25 0=8BAEE=E5E 0,51, 52,
YHES AR 1, 1, 1. BER—-KA RS, BERELRFER. dTRERAOUAES
A, BHEBASFRE = GHESE 0, FREHMANE. LR, HHEE LT
B, RELRFEH.




126 2024 ERERGEMREES

T
mwé& M AHTIRERE, SR TR S, @_ﬁmﬁ, et

YIE#E 1. Bhsh, E‘PMN EJTE‘J"&%&PEW—%$JEJ:L Hﬁﬁ%ﬁﬁ%ﬁbﬂ‘]f“ SRA
-T‘E‘ffﬂ}, H1F M BFFAE, ‘I%ﬁ%ﬂ‘]f]*ﬂ%ﬁ%ﬂﬂﬁ*"ﬁﬁf‘ 5.
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P (T2N) ;
P(L):

gos Bota L
go into M;
V(L) ;
P(k):

go K to N;
Vik):
V(T2N) ;

}
Procedure Bike N2T|{
P (N2T) ;
p(k):

go N to k; AlL J2 i | .
go into M; ﬁ{_l\ﬁ?' dJkybb
Vi(k):
P(L); 'h%ﬁﬂﬁlb\
ga L et ; ; i
V(L) ;.
V(N2T);
}
17. [#RE]
EREITHEES, B AENESEERENZ AR XEA: %“"'}”Lﬂiu [e1] 25 B
REIFERES, EWRAEIFFEESERZEH EREEFTHIEPEEAGE, Flun
BREE, EEREFEFEFIIERE L TE. B, %&m?dﬂh%ﬁﬁmﬂﬁﬂﬂ‘ﬁij FRKE
FIRSERE: EEAFETHHEELASERWREFERE. NiZEMIMS S48 S1,82: S1 %
AREBATERFEIRE (WHEN0): 2RARERFEZERFT] (WMEHN0).

semaphore S1=0,52=0;

Procedure driver g Procedure Conductor
it {
while (1) : while (1)
{ ' {
P(51); KET;
Start; V(sl);
Driving; R
Stop: . Pifie 2 e
V(s2); FET:
} LR,
1 }
: }
18. (&1

HFBE: frPX HEEEFyin, FEikiREEF{ES E mutex.
[E5 ) &: Py, P, EONA AN E SHAMAEE, #FEPESE odd; P, P; BAMEERIHE
HEHmEL, WEFEPESE even; Py, Py, Py EAIEZE WX, RFEFESE empty, ¥IEAN

N. FFF:
semaphore mutex=1; /TR EBRIEE FRES R
semaphore odd=0,even=0; [/EE BEHRRFEEE S A
semaphore empty=N; [IBEERRETAHESE

cobegin{
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BEH (—KRAF-HESS), ERRELFESE mutex.

R AR B RERREREAERMUS. B RTRN, HER— B ARRS . S
CE . ERmEHMENEE, MENELTRE T ELRRERFAGRS, Hits5REESE
empty Al full REIX—FFHKFR. Ao, BERBZENE, BESHNSHOBMSE. X, B
AL RS I XA T —

A e _ 7 L
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21. [#R%1]

XRMABIR A H R R E S, RAXTREEEN T — A&, REEARMERE EEin—
fE5&, BPAIEREEER.

% H 4 2R mutex], mutex2, empty ! full, mutex1 B Tl — 4N s e £ — M HIC10
WO WA A, WIMEN 1: mutex2 BT 38 H05ER2 8k B R 05 Al 2500 (X, ¥0{E4 1; empty
%ﬁifi RIZE A3, HME 1000; full ARG KA &%, VIEN 0, Ak
R LG e e g o

)
%
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semaphore Full A=x;

s
// Full_A 27~ A K15 78 P IR e 4 2

&

semaphore Empty_A=M-x; // Empty A 7~ A {915 o3 o 778 ) R Hoht
semaphore Full B=y; // Full_B 7~ B HIE 58+ IS0

semaphore Empty B=N-y; // Empty B 7~ B {5 4 o 7T ] 77 U S-S
‘semaphore mutex_A = 1; /l mutex_A T A B{SHEF

semaphore mutex_B = 1; // mutex_B AT B MIfERESF

Cobegin
A{ B{
while(TRUE){ while(TRUE){
P(Full_A); P(Full_B);
P(mutex_A); P(mutex_B);
A G154 ‘I’E’-&:-*’MF# A B 694548 F IRl — AR
V(mutex_A); V(mutex_B);
V(Empty_A); V(Empty_B);
TS0 4519 M4t — AN 91 A 1 45 9] A8 4R — A7 A
P(Empty_B); P(Empty_A);
P(mutex_B); P(mutex_A); ‘
A AN B 6912 48; EAT AR AN A 6513 485
V(mutex_B); V(mutex_A);
V(Full_B); V(Full_A);
} }
H }
Coend
23. (=]

SR TERE R AR EMER. HFRAR. R —ik— '%’ﬁﬁ"%ﬂi‘ﬂ'%’ WAEFRR-
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ﬁl/‘ﬁﬁj’é?%ﬁ%ﬁ MMETEHATREY.
- semaphore mutex yl=l; //mutex_ylMlT threadl s thread3 W&l y BEFiki
‘semaphore mutex _y2-=1 ; //mutex. y2 HIF thread? 5 thread3s HEH v B‘]Eﬁﬁifﬁl
semaphore mutex z=1; /frttutex z TR z (IEFIE

R TR
thread] thread2 thread3
{ i {
cnum w; cnum w; cnum wi
wait( mutex_y1); wait ( mutex_y2) ; wa=1;
w=add (x, y); wait ( mutex_z) ; wb=1;
signal { mutex_v1); w=add(y, 2): wait{ mutex_z);
signal ( mutex_z) ; z=add(z, W):
} signal ( mutex_y2) ; signal { mutex_z) ;
wait( mutex_yl1):
} wait( mutex_y2);
v =add (yw) s
signal ( mutex_y1):
signal ( mutex_y2):
}
24 [#%E]

FEGH T F0E, BRERLE n BEER. n BT, A LUHXF A ZB %
i (iiﬁ%ﬁﬂﬁq BETX—BER): REZEZRTF -1 BEZXERAR “” 81, BLED
£F 1 AU ZEXTTLERBRRE T HRAER, TERARREREFYMFHR.
AR AT LA R BiX A PR VR R B R FES: LB E m DT EFFWNEE n i, ATLIEEL
B BREET m, BESSHINETEXTE—NEF LIRS A —ME 7 mE Rt et
MItER: MBIREE » KTERETEZFEOEE B, A7 BED REMEHIZE, RATiLHE
MEERET -1, IFERBERIIERZEA -1 ZUEFFANR#E, FFUBABNRERES
min{n—1, m}. 7EBEIT PV #(ERS, BHNRBEEERRTEZHXDEETHIER, U HELENBIR
ﬁﬂfﬁﬁ%ﬁ’??ﬁﬂf Eﬁiﬂﬂﬁiﬂ:
rakicac  SEETRONER SR e
- semaphore bowl; ',/fﬁif‘ ﬁﬁ%ﬂﬁﬂ‘]ﬁm
. semaphore chopsticks[n]; /BT , 7:ﬁ¥§3‘1ﬁ?fﬂﬁﬁﬁ
for{int i=0;i<n;i+t+)

T hopsticksliieny | /AWREUREIEETHEE -

‘bowlmin =y ol //bowlsn—l, HERASFERH
CoBegin e e S S e
while (TRUE}{ =~ "'//ﬁseaim&;r
: R
P REOWRLE. R IR L e /mm :
_*?(chopsucksm), //%‘Ei&ﬁ?
; P(chopstlcksru-m%n]), : _//&E:Zlﬁ%
R : W

V(chopsticks [1‘) S :
V({chopsticks[(i+1)%n]l):
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25. [#RE1
AR IRIER SR EIB, BELRRXAR, B RAHEEE.
KEBRARE 5 MEE, HERE 4 MEASKR, A5 EESE SAC. SBC. SCE M

S AMETTHIA Y
eqi ,"’%&'

Q )

D F95 S RS MERAENTER, SANOMERET wvait ()M signal ()T S #
Tk, 5%, Fril, wait () signal () #RfERXT S MV EALTREFH.

2) Fid 1 Bk, Ewait OF, BS<=08, XhlbijE, HMHBETLEESS E, while
ERBRNTENG . Jrik 2 . ik 2 EEERMERE —ANTFh ke, SRR LAMER
fi i FEE S AOE, MBS while B4 PE NFEIEEF

3) FAREFARERF/RRERELSLAERXEF. BEAFF UL TS 4SER_R s
4, THEERA B THIT, REEEABRSTHRIT.
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27. [R%]

B2 T1 ERRIIT A E. F. #7588 T2 EHITB. C. D. HETH, T2 $4T C BFHE TI
PATSE A Z2J&; T1 4T E LA T2 758 CZ/E. Bk, FRMASXRER. HS5RIENN
Rk ARPHERIOT: ‘

semaphore Sac=0; /iR A. C ZEMEBXRE

semaphore Sce=0; /iR C. E Z[ARIEAIHRE

TI: . T2:
A; » . B;
signal(Sac); wait(Sac),
wait(Sce); C
E; signal(Sce);
F; . D;

2.4 FEi

LA, HiEEEHEUT RS

1D At 2S48 PERRRE AR

2) FHAMETT LR RIEE A ?

REAY, LA T RN ER, FEFRGREXRRTTE, ROyBRICHMBEITIEH.

241 EHHES

1. AR L

EZEBF RS, BT MERNFENIT, WBTRAAFENFRAEFRETRENL
Bie S, AT, SMEENAFRITEERT HOHBE— 0. FHEkY, REsMERERS
REMERO—FER (ERSH), EXTHNER, REHBEETEMATEE.

T — ek ¥ SIS .

RBEEFETO—ALH. E—&W EE—EBFE, HEBE, RREA—FHSEET. E6HR
FRES DA E AL Eb, NS TRmRER: ki, £aMKESEREALL
B—E, EREHEES/EUNMNKELHFERALN—B: HANKESEFTEHN—,
BTN ERSH LMK ELNFEDAN—R. e, SEARANKESRERTTE,
N R E ST T B - o

i BN RSP EER L. B, EHENRET RE—GITENN—GRARE,
#E P, ESAMARE, RN RHEAITEONRMER, BTN ERERE P, SA, T
P, ERBHTEINZ 8T, IRHEREAES P SANBMARE. X#, FOEBAEEKEMH
ST E, WRESERT, HRFEAHERAFEGRE.

2. RY AN RA

() RATROES
BERGTHETOATHSEE, REBETEUHES /M HBESITHRE, SESREERT
iEt, 2RSS HEMRARR, MBAN. TENS. RENARTRFRFENESA T
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AFES, MARFRFEHREFRASSEIEH.

(2) AR AR %

HEBEBTERES, ﬁiﬂﬁﬁﬁﬁ%@ﬁ?é wREAFSSBILH. Fll, #Eﬁ&h}z
FHRIET BRI R, Ry, TR P HIE R Ry 3472 P, PIFRIE R B, MEBREATERE
B ATEE, TRIBSEY.

ESRERNLBSIEMITH. ﬁﬂ@ﬁﬁﬁﬁ%ﬁﬁﬁ&*%ﬁ%:&%ﬁﬁﬁ@ﬂﬁ@
TR LEARTHER . i, #E A SHEE B RAEE, #HE B NESMHLE A ROHEE, W
DAEHHE A M B AEENZFRA—HITR, MWRESHNFHRESBILH.

3. RUSEMGLE&H

FEERYMLARMNHERUT 4 MM, REXPER—NMEBETRREL, BERASEE..

(1) ZF&4 \

HRERT B RE CGuITERNL) #ATHAbE R, BIZE— B E R S B DU — A
BTG .. SR AR RIZEE, WiEREER %S,

(2) FHFEH ,

HEMRBHBRFERFEATZA, THEELMERBRITTE, PRAERRSZAFEMER
HERBR (REREHRIED.

(3) #HRFFRFEHF

ﬁﬁa%ﬁﬁTﬁm—Aﬁﬁ,LX%&T%%%%%X,mﬁﬁﬁamﬁﬂﬁﬁﬁﬁ.
ﬁﬁiﬁﬁmmﬁ.ﬁﬁaaaﬁﬁmﬁﬁﬁ%Tm

- (4) BHRFAR
FE— MR RNET S5, %*ﬁAﬁEB&ﬁmﬁﬁﬂﬁ&%¢T~Aﬁﬁ%ﬁi'
HFE— M TERSMBRES (P, Py -+, P}y K PEFHOBRERE P (i=0,1,--,n-1) 55,

P, FFHIRIEG P 5F, W 2.13 Fiw. ‘

BERLE, EFFRFACIFAIEHMEL—H, HEAR, BT RFHFHTER
MFGHER, BEXPSHOBRELAS P RER, MAEFSERANLLRY. fi, RS
THRAGMLRE, P EA—E, kEFA—E, BKFRTREQ, L, -, n}. P,EH—EH
H&RE, TN PIRE, WATHEM PR Bt BIR P, P S — LRI T EFF S5,
B P AEBA, & PR TR EE, WATTHERES, W 2.14 Fir. BHEFSFAR
FER b B A ,

B 213 FEHEH B214 WRKMBIICH

RESEEATETNAAXS -EFRANEER, AERFELHKRT 1. BEREPERRE
HRAF—AHE, WRESERSERERT RAUATRLNE S DERM. .
BEBRAAHFRMGSHERFRERME. TEA—RENETFHTHE: SHFLE%
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— AR (EMERTTER), WARGREFRTLNEREE, UXRRTHUS KM HHRETF
g%~A¢%,ﬁﬁ%ﬁ¥§§$—¢ﬁ%,Mﬁﬁ%ﬁ*#ﬁﬁ%ﬁ

4. RAHGAIRS

RERGRRAETCS, DRREBIR LT 4 P BERAEZ—, iﬁﬁR%FE,Lﬁ
R%ﬁiﬁ%ﬁ%&%%'#ﬁ%ﬁ¥%WE

l)mﬁﬁwoﬁﬁﬁﬂmw%ﬁ,&%FE%@W4AM§§#¢%—AinA-

2) BRAEY. ERFEOHESELIERP, ARFTENHLREEASRERS.

3) AR RN . EIURBUEFREIERE, RrRESITHRPRERY. BdAR

SRR TIHUH R BT R T BB R, RJE REUER AR R ST 8L

TR FEAL B S FE B 4R /R T H e TG SHBg, TRBTSEBRR B R LB ™4, KHERBOAR
B, BAESBREMBRMK, FIENARMRK; ﬁﬁﬁ%mmﬁ%#ﬁﬁﬁﬁvﬁﬁﬁﬁFﬁg
BEHERABRBHEAARERS, THERBAESH.

FEAH R JLRP AL ER SRBE A LU R 2.4
$24 FEHATRRRRAIELEE
SRR FHTTEER FEHA EEEE
: | 1. : | B, B
:;i B, FHRMAR j:;g:zz' e ’;m:;i;&;ﬁm’& K FERBLE:
‘ o ' FMERE B YFRR
g | IO R CBR M 4 | BRI RO R RR
_ ¢(EL%WHME§7% ARTRMRLAFEF | ROREHE R EEFMEBKHE
w4 , |
R ‘ : iE
| ‘ . | FEKERNGAHE, | B HFRBIEN, &
, ' BRRE :
pa | T REAMRARRS | REMERALECERE | o resranen | Rek :
242 FEEITARS
%m%&%ﬁ&%%ﬁ%%%#&m4AM§%#2~WT
1. SUREF&H

ERGFRABFEREREMEA, WRESKENFLHRE. Lﬁ@ﬁﬁmiTﬁﬂwwm,
MITENHL IS R IR A %Eﬁﬁm %u.mﬂﬁﬁ%ﬁmﬁmﬁﬁmﬁ&TKTn,mﬁﬁﬁ
(135 & R R XA E .

2. RFHS &4

é—AaﬁﬁT%@TTﬁ#ﬁﬁmﬁﬁﬁ*ﬁmﬁﬁﬁﬁTﬂmEﬁ,bMﬁﬁmaéﬁ
ROFERE, FLUERENHEEHHHE. ﬁﬁ%%,—AﬁﬁeﬁﬁmﬁﬁA&ﬁﬂﬁm.ﬁ
%ﬁ%&%#.ﬁMmmﬂTTﬂ#%#

s TSR R 2, BN EARAE 0 VR BRI AT — BB TR RRL, REIH AR A
BRRERELHMINASTE, BERAFLE. ﬁﬁ?fﬁiﬁtﬁﬁ%&*%%ﬁﬁ*ﬂﬁﬁ%ﬁﬁ fn CPU
MEFERRAFRE, —RTRATITENZRNRRE.

3. BRKRAREEH

RATEBENMEYE WHEESTH—RKEHTENBEEQNLRRE, EEHRERR
BT, TMEERAET. —BRANES, XERER—HHEHE, FERULAREER, X
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FRATURERSN X RETEH

ERTALARNSE, ERIBETEL, RARFHFERR, HhFERFETENEEST
VIMRETRER A M, RERARER. MATLEH “UR” AR, BTFAHNRELY
PO S AR, KBBESHZRROERBBAEFFHRIET. )

4, AXRRFF/&8

ATRAEFREHES, TRAGFRFARE. Y2 RATNARSS, ATE HE
VAR TEE TP ERRER, RRRE—KPERE. HRER REABRUBESERR
R MR LUR I R IE S iF R R A S il 5 KT R BE.

EFTEFENHER, RS LIENRE, XRRH T HARBEMMM: REENRR
S DHBARSHIELLFERXERROINF, EHENSREMELERARBEOIFS R
GREITFARRIER, ERERRSE: ﬁ%,ﬁﬁﬁﬂ%&ﬁ$ﬁﬁﬁMﬁ&,&M%%%
R PRI R AR
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BICE FIRE R TR TR SRS, (B AR ERIMIEMRGIE B FEY L ERM, T
RERFHESFTEIES, BIEREEATZERSE, BRREFY. X7 EPTH KRS
FERT, TTURBRIFHRGMEE. :

1. AXeRS

BETGI IS, AEEN SRR, ERAETRINRLN, B
HRMEEE, FRANETLIBRAENTRERE, WAKHRE FULLEEH,

FRZLRE, RBRGMRINEEELIT (P, Py, P,) HELE PARLFELY
B, HERRS IERRENRARR, ES M EEETHEER. KNP, Py, PR
RERF. ERETERI—NREFI, WHERELFFRLRE.

BRAGHASNLE P, PR Py, 6H 12 GRHHL. 8 P,IEBE 10 GBI, P

525 BESE PASIEE S 679 6. BRE T, WP, PR

e BARR | SR = ;??5“5@5 8. 28M28, HE3 n*ﬁ"ﬁav n

— B T HREAN, ENFE— LTI P, P,

T P, RERGRIGERFTIALER, FAG LR
RORFISERL. B, MATREBNNG &, %0
3 GRHHAES P WHERAKER, P SROHBERIR, REH 5 GRHATH, TR
% P AK S GUANDIEIRARR, PATOHSTRIR, Bk 10 SRBHTH: B
B 7 SMATHIE Py, KB Py tABRISEAL.

BE LHAE, RENE | SRENS Py, REMATARITES 2, K8 REHIAT
LARE, ENUN EERARI—AELFI. AREEATZLRES, FT0SEIH.
B, ERETH 2 GEAHES Py BH, PEAUE RN 4 GRWA, BRERE P,
SRR Py, SUENSTHBEBER, WHBESOTLRIEE, BAER, D95
.

A MR ZERSHRTIRS, EARGENTZLRER, ETEREATORS:
RZ, RERGLATRENRE, RAETERENTIRE.
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2. BETEN R

BOFREERBELAAYBAEE, HBHR: BREREUNMBRTER, BERETEN
BREALTRIREENES, #RARMERGHERIERFERS TR ARITRER. RER
G RET R E AN R AR, HEETZNAFANSHARNRABRE, Lt
BEPTREE R FRFEN, SR ZEEC SHNRESS R P HHRFERZ MR BRI %
HBEERNRAERE, SETNIELSEER, SREINENRRALAEHHREDTHR X
HEMTORARRE, ShHENELHNSRFRIRRE, FUEERRIR.

) Bk -

THAEREE Available: 8 m MTERNTAE, HIGIATERR—LTHOREHAE.
‘Available[j] = K RR AL PIA R EKEE KA. '

BKE REM Max: nxm 5EFE, EXREF n MEBRTHGNEEN m KBRROBRAER.
AR, —ITRE—HE, —FIRR—ERE. Max[i, j] = K ZRFHR | BE R ERFENR
KEBAK. ~

H-BL4EM: Allocation: nxm $EfE, EXRLETHRRFELWE S RLS N HEHERE.
Allocation[i, j] =K F 78 | {AIE 48 R AXRFENE N K. VIEEA SRR Available [[EF
Allocation %5/, 7EMAFHIIRER .

& RIEME Need: nxm 55FE, REBNMEBETRBEZEREL L RE. Need[l,f] K Rt
BiTHEREXBENHEAK.

ER=AMEREMEETRRR:
Need = Max— Allocation

— IR T, ERTREEGEE D, Max SRR Allocation 5ERER A%, TR Need
EEREENE—D.

(2) RATEHixHhik

& Request; R#FE P, MiHRFAE, Request{] = KRF-HEPBE REFEKN. HPRH
BIFEERE, REAETRPBEHITRE:

@ # Request;[j/]<Need[i,;]. W @EASED: Emmﬁm# RACHABENRRERCET

ERERNBAE.
@ # Request[j]<Available[j], WERSERO: BN, RRANERBHE, PAFHR.

@ RGRRHFMARSMEHE P, HEUTEBBENTHHE:
Available = Available—Request, ;

Allocation[i, j] = Allocation[i, ]+ Request,[ j1;
Need[i, j]= Need[i, j/]—Request,[ j];

@ REPITRENEE, RERKREIES RARBTLATRERS. HXL, FEX
WRESREHE P, USBARSE: B, BERORENEEE, KEERGE
BAERE, LR P EH.

(3) &K ix

BB IHAE Work, B m AR, RERATHRKTARRHE . ERTREEHEF

i, Work = Available.

@ MENREFFIAZ.

@ M Need SEREPIRUFE THEFMAMNT: ZITHMOHBERERLFTIG, WREZTMF
RET Work [E, RIE, BRHNAHBMARZLES: HRTH, URTHRO.



138 2024 FRERGEHELIES

@ #HE PFHALRERFE, WIRHMHRT, EERR, FBRHSERATHRE, BRRHIT
~ Work = Work + Allocation{i], 3£+ Allocation[i}®R Ri#E P, ﬁiiﬁ‘]& Allocation 4B R & 3t
RIEGAT, BEIFRO. -
@ %’ﬁtﬁxél?ﬂ*ﬂﬁﬁﬁﬁﬁﬁ» M RGEA T RERE, @ﬂﬂ%%&b?;f RERS.
CEREEMSRITREENSEBRE, THRESE RSB, J7ERT 3R INEER.

3. %&&##&*M

B2 RYiHA 5 A (P, Py, Py, Py, Py} TSI (A, B, C), BFHEIRBEAA 10,
5, 7’ E TO ﬁﬁjmﬁﬁﬁﬁﬂﬁmﬂﬁ 2 60
TR ZIKEEE. MAREREEN T HRAKNRESEHT O

#26 TRAMFRESLHR

wEBR Max | Allocation Available
i ABC . ABC ABC
Po } 753 010
P ' 322 200
332
302
2 3 0
;P2 N 9.0 2 302 ST
Ps 2 2 2 211
P, 43 3 00 2

® M@ B R ATAT LAIREY Max 5B A Allocation 454, Eﬁ"fﬁlﬁ*ﬁﬁ?@?ﬂ Need 56 /%:

(7 5 31 0o 1 0] [7 4 3]
3 22{(200[1]1 22
9 0 2(-{3 0 2|=[6 0 0O
2 220 ({211[1]011
4 3 3/]00 2] |43 1

Max Allocation Need

@ RJsE, % Work &5 Need ﬁlﬁ&ﬁ% TIEATELE, R Work SERE/MGIT. B, 7
VIsE, | | "
- (33,2)>(,2,2)
(3,3,2)>(O,L1)
Xf B B‘Jﬁ/\lifﬁﬁﬁﬂj’a P, #1P;, IXERATERP, (&TU\J&?& Py) FEFIIARERFF.
® BB P FrEMEE, EMEP, Jﬁﬁﬁfhﬁg Allocation ERE 5 i —4T 5 Work [a) B AHAN:
(3 3 2)+(2 0 0)=(5 3 2)=Work
WA FREEEFN (ZHT P, XRNEA—1T):
P[7 4
P,|6 0
B0 1
Pl4 3 1
FBREHE Work BB Need EEEF P RO. MARSMEELWT T, HZNBREIE
WRmME 2.7 iR, BEBE—ANKEEH (P, P;, Py, Py, Py} o

-0 W
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£27 T, HANREFTIOIHT

#AEWNAR Work Need Allocation | Work-+Allocation

iR A B C|lA B C|A B C| A B C
P; 3 3 2 1 2 212 0 o0} 5 3 2

Ps 5 3 2 0 1 1 2 1 1 7 4 3

P 7 4 3 4 3 1 0 0 2 7 4 5

P2 7 4 5 6 0 O 3 o 2 10 4 7

Po 10 4 7 7 -4 3 0 1 0 10 s. 17

4. BATEHEEH

REMEERRITREENLL, ERTEEENEE Y, —BREFENHBEN—PRIGE
K@, EHRERT LA BHRTREENN=S, S ERSBEEHM Allocation FERE
1 Need 55RF, BiZM LA MERAN, BERMERSRTHLHBRHPBEIER.

B A4 REH RIFEH S ECHFRHRINEK 2.6 BFir.

(1) P, iR&EIE: P, RIBIFREE Requesty(1, 0,2), RAKBITREZHITRE:

Requesty(1, 0, 2)<Need,(1, 2, 2) R

Request;(1, 0, 2)< Available,(3, 3, 2)

RGEBETH P FERR, HFEH

_Available = Available — Request; = (2, 3, 0) -

Allocation; = Allocation; + Request; = (3, 0, 2)

Need, = Need, — Request; = (0, 2, 0) : :

LT A B R AFR IR 2.6 PREESHTR.

4 Work = Available = (2,3, 0), ﬁ%ﬂﬁﬁﬁéﬁﬁ&ﬁﬁﬂ:ﬁ%%%éyé, &uizs%n

F#28 P, Eﬁtﬁﬁﬁﬂ‘m@&'éﬁﬁﬁ

REEA Work Need Allocation Work+Allocation
b A B ClAaA“B C|A B C| A B C
P, 2 3 o0l0 2 0|3 o0 2|5 3 2
) s. 3 200 1 1|2 1 1|71 a4 3
P, 7 4 3|4 3 1l0 o 2|7 4 s
Po 7 4 sl7 a4 3lo 1 ol 71 5 s
P, 7 s s|e o o3 o 2/10 5 7

HET#HTHRSERE B, TRE—ANREFFP, Ps, Py, P, Py} Bk, RERREN,
AIEASL B P TR RESRAE. HREREPHFREHRRLOR 2.9 ﬁ‘rfrif._ :
C %29 I HREFRMEXEREE -

#ERR Allocation Need Available
it A B C A B C A B c
Po 0 1 0 7 4 3 2 3 0
P 3 o 2|0 2 o
P 3 0 2 6 0. 0
P 2 1 1 0 1 1
P. 0 0o- 2 4 3 1
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(2) Py#REWE: P, R RFAE Requesty (3, 3,0), RARBITRHAEIHITRE:
Requesty(3, 3, 0)<<Need,(4, 3, 1):

Requesty(3, 3, 0) > Available(2, 3,0), it P,%#%.

(3) PyiFREWE: Py RHIFRAE Requsty(0, 2, 0), ?%?ﬁﬁﬁ?ﬁﬁ&l&ﬁ&ﬁ
Requesty(0, 2, 0)<<Needy(7, 4, 3);

Requesty(0, 2, 0)<<Available(2, 3, 0)
RGERSRBRERTA P B, MBS M.

Available = Available — Requesty= (2, 1, 0)

Allocationy = Allocationy + Requesty = (0, 3, 0)

Needp= Need,—Requesty=(7, 2, 3), Z&Rm#E 2.10 fiR.

F£210 AP NEAREERNEXRRERE

e

wEMR

Allocation Need Available

Py

Py
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) 2
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S N W w ol »
N o= NN oM

A o & © wl»
w - o N N{®
- -~ O o wlin

3
0
0
1
0

BT REMRE: THRRE Available(2, 1, 0) DB RIEMAHBHNTE, BRALEARE
2R, FEIHIEL Py MR, ik PyZfF, 1§ Available, Allocationy, Need, #% 5 2 BT HIE .

2.4.4 TeoiERIFRERR
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M215 FEAERE
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£/ 215 FRMERSEES, #E P CEABTHEIR,
B, MR~ R B 5 P, BT — A R, BRAI—A
R W, 3 XHR—4 R, B,

FLRRSRETRIRARS S REAEHRE. MIFENT:

D ERFESEEF, RUBFHEXRIRMEE P (MRE—FF LS EHE, Hix
HEAR ARG SR TRET A% EANTRRERE, WEE 2154, R,
BHZRRE, R F—MTHER. EFTEEGERNDORE LR&E, WX
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BRESEETEERR, REBRER SENRERE. HEEHE NiERamns 8L,
EZRATILRE K. £ 2.16()F, P RHRIX— KM A, % P, A AN
%, FEHREE 2.16(0b)FTREHR. 4
BREEAR—AE, HANEHREREEER, NZATHNRESRREEERES
FEEFRIHE, SlmEm2.15 &, R OEBESCH 3, THERN3, FUR BESHE
R, REIBIEBA 2, HERN1, FFUREF—ANTHEE.

2) #RR P TR R, TR RS AIX S T R, ERA R
RERVARBH R . 7/ 2.15 B, HE P RBERZHORME. BIE 1) PHFEi#T—
RIIEME, SREZEPRE0G, WREZERTELMLN, WE 2.160)Fx.

.

O oo| |9 00 00

3 {z’;‘i.ﬁ PRE Jkyéb
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H2.16 HFEHEERLL
S AFEHI KR L ENY S RENFFEIERR AT LR/, ﬁ%#%mﬁi&
3. MR

— BRIt FER, BRRLSL B SRARAR L A1 B R ARRR FE4A Rﬂ%%%iﬁﬁ&ﬁ

D FR#Sk. BRELIELEE, FRSEHRR, HXERESRAMONTYHE.
B g R E KN RSB REN LA T RERZ HRE.

2) WaKdARE . BHBHBSEELNRERRIFHFXEHEORR. B FET L
FER R AR MBB RN R RHEAT.

3) =Rk, ¢—(i$)AﬁEEﬂﬁEu@ﬁﬁ%Wﬂ$,ﬁﬁ@@ﬁaﬁﬁmﬁ
FMIERRT. ERRAGRGEBOAILER, REEEA. '
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FHFLRHUNEEHSHEROT .,

1) AHLEF AR FAERGHEHLZEH?

HTFREAPHFE—SBARTHFRE, LHENHFHEIULHOHESE B SHREHERTHH
HE, SSBEMEESEEREE, XRRFY. FYTENNEREET 4, HBRE
&M ARFZRME. WRARFRGDERERKME. '

EFF4RIGHBERNROBELIBLEN, HBEARARE— .

AT RMERIABEFEHERIBZAN, REFEEBHFE.

WRHARFRGRIEHE ST HFARATOREFERLMFERE.

BEREFRARIEFE MR ERRORIASFE.
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TR RARIET W — SRR, BRTEIM— B E RN, LRBTRRE.

FEQ B S SN MR R RR R, A — BN L REGEATZ SRS, WTT@%ITEH.
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C. BE&EAFTRRE

D. FASRAR—ANAOE, ATRFEMIUZATRSEEIFGRE
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KRS o e ifitde, EASRRBLIHK (),

A. - 54 B. M#& - C. B - D. WUk
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P AR R, MRy, SIS P, BITEHBRBEANRES, THH R, R R, RS
P, P, 1P, AR RGIBMRS . ﬁ'ﬂfﬁﬁﬁgﬁﬁﬁﬂzﬁ@iﬁ?ﬂﬁﬁﬂﬁﬁ}‘ﬁ 3.

33. A

HEETH, NHBE—AERE, EELIE P P, WHEEEERIT: E42 P,
M Py EREBAT RS ﬁﬁk&ﬁi&%ﬁﬁi)ﬁ%%&& P, P, EEAT, BHAFERLFI.

34. B ' ‘

RFHRRR, HHOREIMITBER, TTUERRIES, 1 EH. SEB TP LB EE
B% (FEGIFARY. JESt@h. FERURND) FBAF UM —FEeE, BIRFESAM 4 MOEREL

—, JUHRREATRERY, I Ef. RTREER—HHRAEE, ATHESBRES

R R LA RIEATRERE, FRATHHAZRBATEY, IR, B ARE
AHEETUARR RARE AFERE, HARZHII YN, REIREFTLEL, REFEA
RN ERERA & HI I A R E L, IV IER.

35. B
34[12 2 2

B R H B RIERE:

£ Allocation 75340243 Available (1, 0). HITERIERERTAN, VA RAEWE P TR, %HA
iR, P REMHIRE Available 2H(3, 1), MEHUREIER P WRR, &W C #iR. P RRRES
Available ZE49(5, 4), TTLAER Py IR, BEIMNREFFIN Py, Py, Py A B EM, BT D H#HiR.

36. C ,

EBIRRER, LIEARFELN o, §NEEEHE | MERAREHE/RIAEE &
RAEFH. BEFRFEE 0 + 16, U n’l‘i&ﬁ*%yﬁ—-/\ﬁﬁﬁmﬁﬁz/ﬂlﬁﬂﬁﬁ. i
FlZTEERHE CHERRE, E8RbHERRERAET, T4,

37. B

FghET RGP AT R BIRECN<1, 3, 2>, REEHE P ITR<0, 2, 1>, B2 REFIE—/ Rk
R Por BRIESHEL P ST Po&ﬁmﬁmﬁ?aﬁﬁ, ARAREHER<, 3,2>+<2,0,1>=<3,3,3>,
IR RT I RV MERAERS & P, X REWR P, RTLARSECS Py Py &ﬁmﬁmﬁﬁﬁﬁm‘% P, BH
CASE S ER Py P RAT mﬁ!ﬁkﬁﬁﬁﬁﬁﬂ% Py BT uﬁégﬂj’u%@l’o Py Pzﬁ@% Py Pro

. LA RME

01. [#2%]
FEHERG AT Tﬁ%mé{ﬁﬁ, ERMNER B FEHERE . Xﬂwiﬁ‘]&l:ﬂﬁ 4 ¥

A
4
3

>
—_w W

A
_12
1

—
NN
o -~ W

Need = Max — Allocation =
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% BEE. RESHKE. BANTE, SHAENEHRNLENER™, RN RGHFREHKE
AN XBRITHREER TE4AE8, RETIER T o

SR 5 T AR KA 3 R it FHRMEHEFF: SESIRTITT . ﬁﬁiﬁ& ﬁiﬁﬁiﬁ
gk,

02. [##%&]

R LI P ﬁﬂﬁAm&Fﬁﬁﬂnﬂﬁi’ﬁETUﬁ%ﬂﬁm, %ﬂtm‘ﬁﬁ"ﬁf—i)ﬂ B 34T 5%
M, P AEXIREF A TG, BHEKS B PEXMIKF B #TNEL BRIEKF, A, #bﬂt?*i
M. MREIDER: WLURARBEINFSEES A, BRAHITRS, FAPEke REERES
E/NBIRHEAT It HACRARERA R, ERA P EERREICRTA RE—XEBEE.

03. [EE]

XREFEARMSTHLERET, RS ETH. flin, #E P eRiERRE R., B3
ﬁﬁ R, R/EHE P, RIERE R,y BBIRWE Ry, i#1E P XHFFERIE R,y EHEREHE, £
252 P, PHE. #H2 P, AEEE P, ME HiFR §ﬂﬁ$ﬁﬁﬁ%ﬁiiﬁ@i EHRZHRRZITIRF, - WX
A EERA S H ISR . : :

FEFE@&B@E@‘IE%%@&;

D ﬁ%ﬁiﬁ _

2) :&Eiﬁﬁmmm&,

Fi%%%ﬁ%%#

1) HF%AMF.

2) HRIFRFFRME.

3) FRIFHRM.

4) HBRERFFRM.

04. [##%]

TRHAFEHER, ¢ m@ﬁﬁébﬁ—/\ﬁﬂﬁé@ﬂﬁﬁ%E‘Jé’*ﬂﬁ?ﬁ#ﬁﬁ;:.& m=n(k—1)+

1 B, —EASKRETH.

FS- | m n' & | REAEM %8
B 6 3 3 e - 6<3(3-1)+1
2 Lf 9 -3 3 & 9>33-1)+1
3 13 6 3 r& 13=6(3-1)+1
05. [MR%&] | | |
D) ‘Iﬁa%ﬁ‘iiiﬁ’éﬁi %Eﬁiiﬁ’éﬁ&‘] 4 7:%"14;, Mﬁu. Pl :575 S EPI% Ss. P, :*5%‘ S; Hif
Sy Ps 5@83'#3%82 o

2) WHUFIUHER:
A, RARSSE: BTRT WB&@%%%%%%%,E%T%&ﬂﬁﬁﬁ%xﬁﬁ%
' mﬁﬁ%mﬁ(iféﬁﬂﬁﬁ%ﬁﬁﬁ%ﬂﬁ)
'B. RAZRFAR: TLHABFERRENRR.
C. RAGRAREE: BAESEN, RIETRALTRERE.
06. [#R%]
1)ﬂ%ﬁﬁﬁﬁ&ﬁnﬁ%%ﬁﬁﬁﬁﬁmﬁﬁﬁﬁ,Tﬁﬁ@?i%r%f%ﬁ&wﬁ
o TLLEH, HAFE—ANRERFI{P, P, Py P}, MXRARELM.



Hak HBRELE
BiR ‘Work Need Allocation : - | ‘Work +Allocation” Fiaish
i ) R { Re | Ry | Re { Ry | Rs | Ri.] Ra | Ry | Ry R: | Ry | .-
P, 2 1t 22101 2]4].1 1| 6 2 3 . True
P; 6 { 23|10 ]3] 2|1 1 8 3 4. Tree
P, 8| 3|4 |4f2]|]0]o0]o]2 8 3 6 True
P, 8316 2]|212]1]0]0 9 3 6 True

MABEE, —BASHEEFOELFTIHIE—.
2) FHH Py R FIRIHR Requesty(1, 0,1), MEARITREEHTRE:
Request,(1, 0, 1)<Need,(2, 2, 2) | -
Request;(1, 0, 1)< Available(2, 1, 2)

RARIHMEAR RSN, mﬁﬁmwﬁﬁmﬁiﬁﬁFWQﬁﬁRﬁ&LTﬁo

' Eﬁﬁlﬂ " Allocati - Need . " Availabl
jgcation [ . vailabie -
| , T .
P 2 0 1 1 2 |1
Py 4 1 1 2 0 2 !
- 1 1 1
P 2 I 1 0o | 3
P, o jo | 2]4]21]0o
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BHAREMAERERLERT RS, THHEE Available(l, 1, HNER ﬁ%ﬂ&ﬁ:&&,

REHNAZERS, WA RET K REL LA HE P

HULR AR P, R tH BIRIHR Requestz(l 0, 1) m&?ﬁﬁ%ﬁ&ﬁﬁﬁﬁ
Requesty(1, 0, 1)<Need,(2,0,2)
Request,(1, 0, 1)<<Available(2, 1, 2)
ﬁﬁﬁ#%&ﬁrﬁﬁ#ﬂ.m%%&m&%mﬁﬁﬁﬁFMQﬁﬁE%%Tﬁ

FIRIER ‘
i "~ "Allocation " Need Avallable
iz .

P, 1 0 0 2 2 2

P, 5 1 2 1 0 1

1 1 1
P; 2 1.4 1 1 0 3
Py 0 0 2 4 2 0

EHfEA R EERE EARTES, AN TREFRNEL RGNS, EEkhs

AN#ERERT LA Work + Allocation [8) St # R AE B R IK BB 2 SR ERTH) Work T .

TR | : ‘
. Work. Need Allgcation . 9
iR
) P, il vt o] ls|1]216]2]3
P 612 (3|1 o321 ]1]|8]3]a
Py 8|3 |a|4al2o0]olo]|2]|87]3]6%
P sl3le]2lz2]2]1t]o]o]fo9 3 6

i@ﬁﬂﬁh%*ﬁ%ﬁﬁﬁﬁ%@«
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3) #H2) PRIFAMERLIBEMER, MERRGEHRIIEASEGHRE, BN HiHH
HERBEHFNERESE, SREERYRERREREEFIAWRUHEANEES. RE
LR RS E L2 PHBHEABESN, RESLTRYRS.

07. [##%]
D .
001 2][o012]f000O0°0
. 1 750 1 0 00 0 750
Need = Max — Allocation = 2356 113 s 47l 0 0 2
0 65 6|1 (001 4 0 6 4 2
2) Work MBYIEGLE = Available(l, 5, 2, 0).
REREHEDT:
BRR | Work Need Allocation | Work + Allocation
i A|B|C|D|A|lB|C|D|A|B|(C|(D|]A|B|C|D
P 1|s|2]|ofofo]ojo]o|o|laf2fr]|s|3]z2
P, 1|s5|aflaltfojo]2]1]3f(s|a|2]8{8]c%s
P, 218 [8|6flofl7|s5|o|l1]|ofjoflof3]|s]|s]s
P, 3|8(8|6|ofe6la|2]0jo1]4a]|3]|8]|9]10
[}
EAFE—NREFFI<Py, Py, Py, P>, FIURGLATFRERS.
3) Request;(0, 4, 2, 0) <Need,(0, 7, 5, 0)
Request;(0, 4, 2, 0) < Available(1, 5, 2, 0)
BRI SR W R ERE P, KXAMER, W Available 3 H(1, 1, 0, 0).
RGREBUA TR
RiR Max Allocation Need Avallable
B A|B|C|D|A]|B|C|D|A|B|C|D|[A|B|C]|D
Po ojojt1|2f(ofloft]|2f0]jofo]oO
P, t{7]s5]o|1]4|2|0ofo0]3]3]o0
P, 2|3|s5|6|1]3]5|4f[1]ofo]2 PRt
P ojle|s|6|ojo|1]4|0]|6fa]2
B RG#ITEEEN T, LTR:
HinR Work Need Allocation Work + Allocation
i Ja[s]c[p|alB[c]p[alB]c[p|alB]c]D
P 1{1jolololo|o|ofofolr1]|2]1|1|1]2
P, tjrjf2f{1folol2)1]|3]s|af2|4ai16]s
P, 2]4|6|6fjof3|3]o|1]4al2|of3]|s8]s]|s
P, 3|/8|8|6fofe6|a]2|o]o|1|a|3]s]o]i0
BEATFE—NREFFI<P, Py, Py, P>, FTIURENLTEZLRE. FTLUEE P, KX/
*ﬁ?gtﬁﬁﬂ '
. [RE]

1 ) 1R4E Need SERERTAN, #14H Work Z-F Available (1, 4, 0), FTLAER#E P, WER: #
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B P, SRERMBE, Work 8(2,7,5), TN Po, Py, Py FI P, HEE— NI TR,
FUARKREHAFE, HaThtTFRERS.

[0 0 4] (0 0 3] [0 0 1

. 11 7 s/ 11t 0o of |07 5
Need = Max — Allocation={2 3 5|-[1 3 5|=|1 0 0
0.6 4/ 10 0 2| [0 6 2

[0 6 5] [0 0 1] |06 4

2) F¥I% Work = Available (0, 6, 2), TTHRIHEE Po, P B R: XFAMHBREREBREE
¥, Work (0, 6,7), (XTTiRHR P HIBR; P, EHSEIEIE, Work (0, 6, 8), It
HAREHRERTEE—MEBRNER, REUTEY, El4iERLEEZSRE.

Eﬁzﬁﬁﬁi#%+,%ﬁﬁ%%ﬁﬁ%&é&éw,%Iﬁ&ﬁ¢ﬁﬂﬁﬁu#&ﬁ¢,
A1) AT, %ifﬁii&ﬁpz?éi%ﬂsiﬁzﬁw, AAUNMERNTRTHEAATEE it
BEORATRE, SN2 RFTESE#E2YGITHE. RGeS REZT-NEBRAEHEXELR
ﬁ%,&#&ﬁ%iﬁﬁﬁﬁé,%%%ﬁﬁﬂﬁ%%ﬁm,%R%Tﬁﬁﬁw&ﬁm%iik
ERE. Bob, ERETRAELAAGRL TFLORE, £ 2) HHAT, ZALHTSLiksE
Po, Py 89 K, FTRAT A B 4Rik % Gedftift | Py, Py AT SR F RS W, K0 % 46t 084
BT RAGE RN RAAMEI R KAM, FIARB I F X, AL RiT2 T4,
Bst, EHFERY, ¥V THREGROLBES LS, REPITHBRER, TIAH
TARIT R Bk thit H.

09. [##%]

EXEF, ARNERBITERE—SE, W P AR P, R T —/ R, KHWEH,
REBFNARERE. HEFHOERANEE, TRBMEERTEE=S, RABEHEAIEY
R WTREEBIFCR AR HE P HH— N RELH R, KFER— D BRAIH R, KHE, #EP,
SR —EMUK R, BRE, kN REACETREE, THMEESERSS 55 REFERN
B T4ERIERE, ATEMRITY: RitE P, 55—4

B000) R, STRA— R R, T, BB P, EH—A ,
B0 R, SFR, SR RGN EX LR, WA EE | |

HERFESHRRTERONR FTHLHFRE, AW r|OO - O |R,

RFEH.
BREER P RIS T E=5, WA RRAE
s T«

REDRT: djkybd
25 AEEHR (TLLHRE EE)

1. #BHEAHE B HBEA

D EEREFERABEET RN LM —KETES, B—AHEHES. HRMETIE
REF, ARFBRFHOSEBRAFENEN. \BSAKE, ERROBER. SEME
iR (PCB) ZHAHEAN. MEFR—ABTFMNESHES, B HBSHES.

2) ERREFN—RHITERE, ERMISHAURTH K, RE—ENEGEN, 2N
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BEEM: TRREURE—ERBNES, RAAFEN, TKHRT.

3) —"ﬂﬁ‘f&#&ﬁ~’*:ﬁﬂ"&ﬁﬁ —AEI’F&T#@}&?/‘&E HEARIRHRE, T
BT RERSOERF.

4) ERERFHHERIR. ﬁﬁﬂ@*ﬁﬁiﬂ%ﬁﬁ &ﬁ%ﬂ PCB.

2. REHMMK

— R FRERARBAN NS MEBRRESH B4, TXEFRTREAAKS
—AMEE . ﬁ%ﬁﬁ?’@uﬂ‘]i%ﬁgﬁﬂﬁﬁm'ﬁﬁlﬁﬁﬁi S5RSHXHA - ERTR
SAMEZE (Indefinite Blocking) BRULIR (Starvation), BRHERRZESS ERAETEFHIERL.

?"E’fﬂ/@ﬁ‘]i@ﬁlﬂ% E—AHERGT, HTELRERR, BERARERE M
SRS, M HEEREN E AR, B4 EE SRR B R A A MR KT . AR RIS
ST ERATH, RIS AE ERNEE. EXMEAT, BERARERER
B, SRR T AL KAt MG . MG et A R A R R R R, ARRAE T
8 “UUR”, N UUR” Bl— e REMHEIRTIESDESREAE A SHFER L, Fix
BN CRIE”. B, ME B AHEBETEC, RS ELIT ELI EE R BUE SRR
S, MHESTHERITEMES B T T B B BR TS TR AR, SBR% “mm” "E
“ERFE”. “YUR” HARTREG— L, B E’J";ﬁ—/‘ﬁﬁﬂ‘]&ﬁ Hfl‘ﬁ%?ﬁﬂ

“YUR” SFHHHEEENDT:

D #EAN DUR” REMBETURE A, ﬁﬁlﬁﬂﬁﬂ‘%ﬁ%ﬁﬂﬁﬁ)\fﬁ@iﬂ*ﬁ‘]ﬂﬁ*ﬂ%

ARTFRETHA.
2) RE “YUR” KERORSTHRERES (KPETILEN), BHRRESRS (nk
WEARRTER VO &), Wﬁﬁ&?ﬁ@iﬁﬁl&ﬁﬁ‘]ﬁ%ﬁkl%%ﬁi‘ﬁ%’& ‘

3. 4&&?#&-#&14’?&2

FREAZNTIEBERBERGHEAS ﬁéﬁ"&o Eﬁ&ﬁﬁﬁﬁﬁmm‘, EHARER
%%Eﬁ%@ﬂﬂﬁﬁiﬁﬂ%ﬁt EFNERTANE, FHIMENFREETRERNE. &
FRERE, WEXSE LR, EJJJ?E%&J‘EEJ:EE%%E JX#, bﬁﬁﬁ«%#ﬁ%&b?‘i’é’lﬁ
A, Nigsh 7S RKE.

4. RERY . LFHE SR . DR
HREBONT PR EMANRR: —HREEL MESEAEREE, REEing

AMER, RHRSBNLE, R—HESXER B—HEREZADEARRES, EX@ALS

ﬁ%—%ﬂﬁﬁ%%%ﬂ,uﬁw@*ﬁ,%~#w¢%no

wwmb A Y

! { \,‘u-f:,:ﬁ ""':“,;' :
! . PRV X

: ’\.’



o) = HEEE

[ZRRE]

(—) WEFEBER R
W R ﬁﬁwm%mﬂmmén,mmﬁm A, W#ﬁ?
RAESHEE 5 Bl :
ESHEEESA: AAEE, BARE, BUANE .
(2) ERREEE
EUAFESGS: WRAAEE: TEME: TEREE
WM X # (Memory-Mapped Files): HEI0L77 i 28 1 AU 0B 26 R Bt 2%
[E3#7)
REFEENHEETERRERANZOAS, REEAEY. AEEE)TNHEF. B
SREEFREVBAFRMIER EREAFEOFAR, B SIARRITERIR, X
MEMAE, BAFEREWEANORE, ATRELEE QMR

3.1 AESEES

EESIAHWE, WHEERE T HE:

1) Rt aE#THEEE?

2) RAKEFGNTRIK T RIARE?

3) BHARBRT H4@E? XS RMA4EM?

EFIAZRGERTEN, ARFEEEEDS, AT BAFETHRORE, HELD
ARFABRT TR, ERETANNATETRRBRVEN, B—HyEEN M
— TR R, %Eﬁ%??m%.wﬁﬁﬁﬁ&mﬁﬁ HEXBRASE,

3n.mﬁﬁﬁméxﬁﬂﬂ§i

WEEE (Memory Management) Eﬁf’ﬁ%ﬁ'ﬁﬁﬁ’*ﬁigfﬂﬁﬁ%ﬁﬁﬁﬁz— B8R
PEGEA-HEECERR, AFEARBERNYEK, BRATTRETERAPHENRSHE
ERNEBERFSEERAEE, BB ERELTINAET@H#TAEMOMLNERNZES
B. #ERGXATNNSHHESE, RENETRNES.

ARHAFEEESERF R PEREE, bTﬂTHﬁﬁFﬁF‘ﬁfﬁﬁﬁ%ﬁ REAFR

- BR, EALETERNREAMNEE LY Eﬁﬁ‘%ﬁo
WEEBRHEEYLSE: :
o AAZNMHSREEIK, Ehﬁﬂfﬁgﬁmﬁﬁiﬁﬁ%éﬂﬂ’lﬁﬁﬁfﬂgﬁy {EFEFF RIB R 7E 6%
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SECHIBRIT, RERERE.

o JbiLAHR, EEXUBFRET, BFFHNSEMIESAFFOMERIETTR—3 Eit
S E LRI E R IIME, TP EMA R R AR Y E Mt “

. HATHSY A, IRENEHERREDNERRAR, NERETEAR.

o AARE, BAYFSMERIEREOR—HS. A, SR EBER IR
REE, BEILBFRN AR EKIRET RV H .

o ARy, RIESEELVESENFEZEARIET, EATHR.

T AKNAREEZN, BETHEBRSTHEFRENEX.

1, BABBRELERAN

ME&E%%E%E?%&%%AW@ %mFﬁﬁ#§ﬁ7ﬁﬁﬁ¢&ﬁWEﬁ,ﬁ#%
BEUTNASR:
o &if. Eﬁ&ﬁﬁ%ﬁFﬁﬁﬂﬁﬁ&%*E%ﬁﬂ
o 4432, MEERFHHEELRN—EBFERRENFTRNERKERE R, Bl—
N TREHRABIR,
o EN. BMEABFERANEREANFET.
= BmAE 3.1 Fir.

W
(e g
BB gﬁ ' "- - gﬁ% %
il S | Y
L} H E ’\’
k ~ 7 L ~— J\ ~ >
5% b St 2 B=H

B3 BEAEFENTEATTRTHERGSR

BEMNEEEUT=/ATR.
(1) HAus
EEW@EZT.%ﬁ%ﬁ%ﬁﬂ&bmm%mﬁﬁﬁﬁﬁm—¢mﬁmﬁﬁﬁﬁ.HFT
. BRI, B BERERR— N EAEREN, BERRFENEE: OBMEsitt, KFE
WIFTAT BRI A N 0 FRE R sE, MR — B AR EERiEs . @ BRI
HARRS, HEAMEREH AR SMERR A S B O it . |

(2) FNBTshAEHR

SR PR RS AR —a B R, ERANEN, RAEALEENTR. &
RAERETEHANES, ETLBFRNEE,

(3) EATH A4

AR BARMSR AR, REBRIITHBE BRI AT, REST IR R
RIS BATIES, BASBEBARFEIBEEEIS AR E. LR AR BINRERNENTE,
EAHE KBRS,
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Wﬁ%ﬁAﬁ&EﬁAW#ﬁ,H#ﬁuT_ﬁﬁﬁ

(1) #sFEAN

SRR R R B F R, Eﬁ&w,%mﬁﬂﬁwﬁa&m#m§¢mﬁ.m
RIRBR AR AL B AR, SRR RS AR R ML, R AR
A, BTEF+MNZE M5 TR A AR, BN E R SR (b T .

B4, BETRANGN B, TESSRICERNAY, CThRFREERT. HENHE
RTERFPRANAR S, RERICHN BN L.

(2) TEREEAN

EZHBEFFET, S/ BHFEROEEILAEEM 0 FFE, 2R H MR AR
Ty, WABERATERMEATR. RERFOLIEL, SEAREAATNE
UOLE. FERARY BB PSRN BEEBRAE L6, XEALEREER
ERBBEAN—RERE, SHRARAERE, WE 2R,

L—MEEARER, BRATHEERNEBAESE, SRELBHNE, WEESE
Ao %%,¢ﬂ~EﬁAWﬁ,§¢‘”mmﬁT%EWﬁ¢ﬁm ARG F AR,

(3) HAEFHEAN

HHRHSER 4. BFERFETEREBS), WSERADANEATR. BABREEA
BREANERE, FHALEEREAER D OAAR A BOs R bk, TR I Fh b S SR
B EEERITH A#1T. Eit, RANERMFHE A AN M. ERAARE— R
EAFERNTR, WA 320)FFR.

HBEEMMRA: TUBBEFARIFERNERR; ERFSTZHTUREARH L
BETHRAEST, REEERSTHN, RETFEDSHEIRALT: FTEFRNLE,

0 TE (LIS
. 1100| LOAD 1,500
Ioo 1}
AHRotat '
0 [LOAD 1,6 }------ ~ 100 [LOAD 1.106 LOAD "500\- .é)
2|Add 18 f------ =102 | Add 1,108 % O - 1500] 12345
....... - 5
z SAtorc Lo »:x itore L,110 12345 :
8B  f---eaa - 108 | B o e . itz
0 peeeee- =110 :
Huht 23 (6 ] . Hiht 25 (e
(a) WA : () FIBEEL
W32 HEEfEY

2. B 5@

SR, B B RREAN 0 ST MR, IXFRNIZ B AR AAa st b ik ( BLE 4Rk 4t ),
HEEEFHE MEREER A EBHOTHIT EREFN, BREFITRKES MERMAHE
XTIBEHRE— RN 0 SR T HRRUL BRI T E (XEHLAER ), T 32 MLERE, B
EHhE FE RN 0~27 - 1. #BEETHN, BHREAMNLILELZEL. BFERFIE
FFRARMEZERE, MAFTEOAGHNHNRELEAN. FRHEETUFHRNEEM
ik, BEXEAR R EE BT DR B EFRARAE .

YR TR RBAFPYEATHRE, CRAMMFRKR L A, ﬁﬁ&ﬁsﬁﬂﬂ‘%ﬁéﬁ
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SRFAEE, REHERTYEMLNEFFFR. LYENERFETRTRBREARFE, ©
Filid o 4 Yo B S b B B, XA E R4

BEAGELAEEERN (MMU) $RERMZERILFE v E L. R ERE
MAESETF O, RERGERXEGHHET, BT “HHR” REEHYELILE. B8
HhE I R AT 2R AL, ARERERGEP IR BRI A,

3. ARG ASRR

Tﬂ?ﬁmﬁﬁf@ﬁiﬂﬁ—fﬂﬁﬁﬁiﬁ% é“‘/\ﬁﬁ‘%)\l’iﬁ -"BT» ﬁﬂﬁﬁ?ﬁ@ﬁgﬂﬁ
B, —PMHBEORFRE—BRENNEER:

o AREER: BNFERHI IR, RBERRRIEN, ATLES I HERE,
Ce HER. WRFBTRNIAENMR, BE2RERNBATR.

o HEISHIR (PCB): BMERZLR. RERSEL PCB REHIMEEERE.

o Hi: FARFEHEIBAEENER. BiTAA malloc REBHAHA ML ELZEME.

o BR: ARTIRIAR. MNAFZRMRAMIE b Rk,

B RABERERFEARERNREE T KA, THEABRA—F. LiHHEA malloc 7 free
IXFEM C ARMEEE R RS, T AZEIBITR ShA Y BASE . B FRRERFETRIA BT AshEs
i BAKSE, SREFA-ARH RRSEK A REUEER, REEEEE.

I33%-‘AJ£EEW#¢'B‘JUH§ R, %Eﬁﬁﬁﬂé#)ﬂﬁﬁﬂﬁﬂﬂgﬁﬁﬁﬁﬁﬁﬁ' n
pnntf()Zlﬁ% 7E RIEARIBEF, init REFVIACRS A K _init WAL text R FEFHNE
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2 1B 1 00 [ 02 | o4 | 08 A 2D 1 93 | 15.| DA | 3B
3 36 0 - - - - B 0B 0 - - - -
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