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Abstract. Rational computation means secure multi-party computation in the
presence of rational parties, who care about maximizing their utility. Here the
notion of utility denotes payoffs when parties take certain actions in the compu-
tation. Therefore rational parties may carefully choose their actions before they
interact with others. Traditionally, the main tasks of rational computation 1s to
encourage parties to exchange information with their opponents, even if they do
not trust each other. Exchanging information 1s similar to the action of cooper-
ation towards the view of game theory. Therefore, measures should be taken to
encourage parties to cooperate with others in rational computation. In this paper,
we assume that rational parties who participate in the computation protocol form
a social cloud. Parties in the social cloud may interact within several rounds and
in each round, some desirable properties such as reputation may be generated.
Parties who have good reputation means they are likely to cooperate with others.
The structure of social cloud is not static. Instead, it evolutes when parties com-
plete one round of computation. We mainly discuss the impact of social cloud
structure on rational computation. Simulation results show that when the com-
munity structure reach to a proper value, parties are more likely to cooperate in
the computation protocol. In addition, rational parties can gain optimal utilities.
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Abstract. Rational computation means secure multi-party computation in the
presence of rational parties, who care about maximizing their utility. Here the
notion of utility denotes payoffs when parties take certain actions in the compu-
tation. Therefore rational parties may carefully choose their actions before they
interact with others. Traditionally, the main tasks of rational computation is to
encourage parties to exchange information with their opponents, even if they do
not trust each other. Exchanging information is similar to the action of cooper-
ation towards the view of game theory. Therefore, measures should be taken to
encourage parties to cooperate with others in rational computation. In this paper,
we assume that rational parties who participate in the computation protocol form
a social cloud. Parties in the social cloud may interact within several rounds and

in each round, some desirable properties such as reputation may be generated.

Parties who have good reputation means they are likely to cooperate with others.
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\begin{center}
Rational camputation means secure multi- party computation 1n the presence of rational parties, who care
about maximizing their utility. Here the notion of utility denotes payoffs when parties take certain
actions 1n the camputation.

\end{center}
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\begin{flushleft}
Rational carmputation means secure multi- party computation 1n the presence of rational parties, who care
about maximizing their utility. Here the notion of utility denotes payoffs when parties take certain
actions 1n the camputation.

\end{flushleft}
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Rational computation means secure multi-party computation in the presence of
rational parties, who care about maximizing their utility. Here the notion of utility
denotes payofts when parties take certain actions in the computation.
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\begin{flushleft}
Rational camputation means secure multi- party camputation 1n the presence of rational parties, who care
about maximizing their utility. Here the notion of utility denotes payoffs when parties take certain
actions 1n the camputation.

\end{flushleft}
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\begin{flushleft}
Rational camputation means secure multi- party camputation 1n the presence of rational parties, who care
about maximizing their utility. Here the notion of utility denotes payoffs when parties take certain
actions 1n the camputation.

\end{flushleft}
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Rational computation means secure multi-party computation in the presence of
rational parties, who care about maximizing their utility. Here the notion of utility
denotes payoffs when parties take certain actions in the computation.
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\begin{minipage }{\ linewidth}

\raggedright
Rational carmputation means secure multi- party camputation 1n the presence of rational parties, who care
about maximizing their utility. Here the notion of utility denotes payoffs when parties take certain
actions 1n the camputation.

\end{minipage}
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\begin{flushright}

Rational carmputation means secure multi- party camputation 1n the presence of rational parties, who care
about maxamizing their utility. Here the notion of utility denotes payoffs when parties take certain
actions 1n the camputation.

\end{flushright}
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Rational computation means secure multi-party computation in the presence of
rational parties, who care about maximizing their utility. Here the notion of utility
denotes payoffs when parties take certain actions in the computation.
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\begin{figure}|'htp]
\centering
\includegraphics { X X X }
\caption {title}
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\end {figure}
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\centering

\includegraphics[angle=270,width=3in] {interactions}

\captiDnIThé interactions of rational computation based on social cloud.}
\label{interactions}

\end{figure}

K 3.13 wEBEEF KNS

w
| | | ﬁ
3 ;
¥ 5}
& 7
TRE2D
O —
- Ly
2 -]
o
LF 5]
e
% o
— L
= [ LH ] @
= O 3
5= S
I o ~
. 0
- a - —
"u i & I-U E.
2 & 2 £
B
o 4 a -
- - =
g~ o =
= I E E
23 E B
© e &g
=I -
I ]
©
Q.
|y g
[ ] [ ) [ ] :
=)
c
c.

3. 14 B R/ ERCRE

& LaTeX SCES i A B A 28 2o i il — 28 LaTeX B AL I 2 ap & R L, A
RZ T2 AR AL LaTeX SCRHHRA eps iU EE SCHF, EELHTIT.
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{graphicx},

(2) 7E1EXH A includegraphics ZZ g2 gl I AR ERI G0 T .




% 3% HEHBHEMR 51
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/includegraphics [width= 5 B 1 (& i X144 )

(3) SRJG e 5 E 48 A R 1 b s 38 A

Horp g o BE RN 98 B R e A SRR A T BN B A 9E B, g s S R, m ] R OK
Cem) B (in) o o AT Y6 BE L RT T E R A& 2[RI B 45 1 L X R ] Dol 72 Dt PR ) s L 4]
Ry AT i & RSO 44 2 8 s A B R SCUE SO 4 L B R b 2 eps A& 2T
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/begin{figure} [hthp]
/centering/includegraphics [width= 3.5in] {fig}
/caption{sarething}

/label {fig:1}

/end{figure}
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\begin{figure}

\centering

\ includegraphics [width= 1.77in, height=1.751n] {pic.Jpq}
\caption{This is an inserted JPG graphic}

\label {fig:graph}

\end{figure}
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(graphics £1),

S E R A v L psfig Z2m 4.
(1) H psfig %,
B ETAE LaTeX U B SCAE U BB 43 I .

\usepackage{psfig}
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\usepackage{epsfig}
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(4) H epsf %,
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\usepackage{epsf}

RIGTETEMA B R 13 7751 F . \ epsfxsize = 58 J& /epsffile ([ i XF 4 ) B #H
\epsfysize= 5 & \epstfile{ & F 3C{F 4 ),

o sy B R 58 B S 45 A BRI AT B R o B OE BE , 6 20 2 S B, R L OK
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3.3 FEREA

TERME SCHR A B T X R 2% 8 L B R FE 9146 A B SCi v, X B 2
F| subfigure 7240, 76 SCAFSL 300 b 2240, an & 3.15 s . XA AGay 247 an & 3. 16 Frzs
AT E G R E 3,17 i,

\documentclass|[10pt] {1llncs}
\usepackage{llncsdoc]
\usepackage{amsmath, epsfig}
\usepackage{authblk}
\usepackage{amsfonts]
\usepackage{times}
\usepackage {bm}
\usepackage{slashbox}
\usepackage{subfigure}
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\begin{figure} [H]
\centering

\subfigure [SubfigureCaption]
{
\label{Fig.sub.1}

\includegraphics|[scale=0.5] {architecture}

}

\subfigure[SubfiqureCaption]
{
\label{Fig.sub.2}

\includegraphics|[scale=0.5] {social}
}

\caption{MainfiqureCaption]
\label{Fig.lable}

\end{figure}
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\begin{figure} [htbp]
s\begin{minipage}{0.5\1inewidth}
\centering

\subfigure|[fig(a)]{
\label{fig:subfig:a}

\includegraphics [width=1.5in] {architecture}}
3% \hspace{2in}

\subfiqgure[fig(b) ]{
\label{fig:subfig:b}
\includegraphics[width=1.5in] {social}}
#%\hspace{2in}

\caption{Original images }
\label{fig:£fig3}

\end{figure}
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\begin{figure} [htbp]
\centering
\subfigure[fig(a) ]{

\label{fig:subfig:a}
\includegraphics|[width=1.5in] {architecture}}
\subfigure[fig(b)]{

\label{fig:subfig:b}
\includegraphics|[width=1.5in] {social}}
\subfigure[fig(c) ]{

\label{fig:subfig:c}
#/| \includegraphics|[width=1.51n]{1nteractions}}
\subfigure[fig(d)]{

\label{fig:subfig:d}
\includegraphics[width=1.5in] {wilful}}
\caption{Figure}

\label{fig:fig4}
\end{figure}
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RIS, X T IX R SR 25 5 i o, R 276 \ begin { figure ) #1\ end { figure } [1Y figure
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\begin{figure*} [htbp]
\centering
\subfigure[fig(a)]{

\label{fig:subfig:a}

\includegraphics [width=1.5in] {architecture}}
\subfigure([fig(b) ] {

\label{fig:subfig:b}
\includegraphics|[width=1.51in] {social}}
\subfigure[fig(c)]{

\label{fig:subfig:c}
\includegraphics|[width=1.5in] {interactions}}
\subfiqure[fig(d)]{

\label {fig:subfig:d}

\1ncludegraphics [width=1.51in] {wilful}}
\caption{Figure}

\label{fig:figd}
% \end{figure*}
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Paras I'mE Bumik Speial cleusd

e (b-1,-1) (b.0)

(a) T & — (b) T & = (c) B = (d) FE
model and propose an improved texture-preserved total Ambient Intelhigence and Humanized Computing, 5(5):621-
variation (TPTV) image denoising model. Because con- 622, 2014. _ _ + |
trol function of image structure is determined by image M. Bmal"’.‘m' fﬁ‘“ L. Bertosal, ‘“fd G.‘ S?pm‘ Navier-stokes,fluid
_ , dynamics, image and video inpainting. In JEEE Conference
structure tensor, the diffusion process not only depends on Compuler Vision and Patiern Recognition, volums 1,
on the image gradient, but also on the local informa- pages 1-355. IEEE, 2001.
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FAE AR H O — AP 20 e R HEROAT BT 280 4k A A% 1Y A i 2

TR 4.1 s,

2H

(2) [Vhep JH T ¥ & R A AL E 7140 4 W 2 8

3.2.17,

(3) \centering &/~ & A

(4) \begin{tabular}+\ end{tabular} /s ] & ¥
Wi, LaTeX #24t  MFh i £ ¥ array F1 tabular, &

fITey A% =CanF .

(1) \begin{table} :=-\end{table} Z/~H A —1

ERe RTINS

\begin{array} [F&#& {ii & 1 {3

\begin{tabular} [F#& v & 1{F!

1K A~ A5 1

£3} \end{array}

+ 1 } \end{tabular}

IS 80E M R A XA E
He HAE B 2 5 P W equation 5%, BN H I & tabular il 38 5%

\begin{table}|!htp]
\centering
\begin{tabular} {Iccc}
\hline
al & bl &cl & dl '\ \hline
a2 & b2 &c2 & d2 \\
a3 & b3 &c3 & d3 \\
a4 & b4 &cd & d4 \\ \hline
\end{tabular}
\caption {title}
\label {tab:example}
\end {table}

4.1 WARBIERGSTT

—

F S T R AR B 9 R R, HL R

©oarray -

(5) {lece) TR INILENF5 A left-l.right-r.center-c 3 FHUH.

(6) \hline Z/RFEMAT

§

] [ — i 2

(7) \\ FREH I th—17 .

(8) & FoRFNM o PRL,

(9) 7¥\caption{title} ", title 38 B & M bl ,
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(10) \label{tab:example} H 1 fig:example & H FA& 7 5] H

al bl cl dI
N H A7 2 b2 2
WRAEE 4.1 B2 A7 A i ny F A& A 4. 2 s, a3 b3 <3 d3
. _ L, - . 4 b4 c4 d4
AR AT RAE B — A7 — 2R B0 4K, X AE B — 17 ) 0 78 i\ hline; .
‘ , ‘ Table 1: title
1R FT 528 5 — B — 4 4 W (Lece) B A8 22 il 1 255
_ N Kl 4.2 FwR A
o ilan, B 4.2 Han SR g B4 R — SR I e 2 R RS 2 Xk
R TTINIE 4.3 B 7 A b ORI 4. 4 B
\begin{table} [ 'htp]
\centering
\begin{tabular}{|llclclcl}
\hline
al & bl &cl & d1 \\ \hline
a2z & b2 &c2 & d2\\ \hline
ald & b3 &c3 & d3\\ \hline Totlol L1
ad & b4 &c4 & d4\\ \hline | il
\end{tabular} a2 | b2|c2|d2
\caption{title} a3 | b3|c3|d3
\label{tab:example}
\end{table] a4 | bd|c4| d4
Table 1: title
5] 4.3 AR A A2 AT (A1 H 3 2 0 B o) B 4.4 FERRECEE T

A3 b )

4,2 REFERKIN

E i NNIVS R NN T O N 1 A T I B R i i e 3 o NN

s i B TE

\begin{table} 5 I A H FHR R/ E G 74, Bl 4.5 55 T M ERFEERN R ER,

P Al DL B O 1075 25 B Rk IR RN,
LaTeX &8 F IR K /M2 B /NEI RAR I K

\tiny
\scriptsize



\ footnotesize
\amll
\nonmalsize

KRR IR 4.5 iR,

al

bl

cl

dl

a2

b2

c2

d2

a3

b3

c3

d3

ad

bd

cd

d4

Table 1: tiny

(a) tiny

al

bl

cl

a2

2

c2

a3

3

c3

a4

hd

cd

Table 2: scriptsize

(b) scriptsize

al

bl

cl

dl

al

bl

cl

dl

a2

b2

c2

d2

a2

b2

c2

d2

a3

b3

c3

d3

a3

b3

c3

d3

a4

b4

cd

d4

a4

b4

c4

d4

Table 3: small

(c) small

K 4.5

Table 4: large

5 T AR 7

(d) large

EE: EXFERORDREGFLFTLESELFRGE,

B FZRAR B9 AG BCE G Z o s e — T AR 2 AR 1

4.3 BERMRBEEXFRSH
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5.1 HEHFSHEXRETR

LaTeX il ks 9 0 020 oK HE RO 7 5 /A 5 (mathematics) . BEVE 0%

R AN IZET \FIN\, $ il $ 5 # \begin{math) Ffl\end{math} Z[A],

T H B 1 27

NAECEM S R S A S Bial, aniE 5.1 B, XL PDF SRR 5 A8 5. 2 Fri,

The mpact of so0al dowd smucture on ratonal computEnon. B

‘\section{Preliminaries}
‘subsection{Utility and Nash equilibrium}
In the following sections, we only discuss rational computation in the presence of two parties.

learn the output of the function. The utility definitions in most works follow the assumptions
\cite{Halpern2004}.
4 " ]

$\Gamma (P, 4,U) § denote a protocol, where SP=\{P 1,F 2\}5 is the set of parties who want to compute
function $§f5, A=A I\timesz A 2§ and §U=\{u 1,u EEJST Here, $A i=\{Cooperate (C), Fink (F)\}§ i= a
strategy set of péEty 5P b$'3b\in\f1,?\}$-In the following aectiona, where 5C$ denotes that a party
participates in the pratEccl by sending his shares to his opponent 5F5 denotes that a party does not
participate in the protocol by not sending shares. An outcome of the protocol is a tuple of actions T
$0=(a 1,a 2)\in AS, where $a b\in A b$§. Let Su b(0):A 1\times A Z\mapstc \mathbb{R}$ be the utility of
party §P b$ with the outcome $0\in AS, $\delta h(0)\in \{0,1\}§ be a bit denoting whether §P b§ learns

#] the output of the function. Specifically, $\delta b(0)=1$ means that $P b$ learns the output of the
function; otherwise, S$F b$ does not. Let Snum(0)=\sum b\delta b(0)5 denote the number of parties who
learn the output of the function. For example, $num (0) =08 when no parties learn the output of the
function, Snum(Q)=1% when either party learns the output of the function and S$num(0)=25 when both parties

Let

of

K51 PGS matT

5.1 HpAf R R B B S A B BCE A 5 ] DU E A ]
N5 A FRR B a2 X0, @l 1o 58 BT N a4 8 \Gamma , \ del

AP % . BH

ta.

ERCAA S R WA e EAs AR AR, PAs AT 5 "3, EAR A 57K

i e 1 AR P ARTT 5 A 1k — > U SR B A 1 R AR ) 6l

i* o fﬁﬂ ﬁﬂ !Amm Fﬁ

SN AT A A {sum} MAE A_sum, WHRB A A _sum, i E W FEF S Aum ,

FH P i A SR kA el IR O B 26 5 iR, LaTeX & AN 2 4l s

n}"]! A j[U LEITCX ]u\
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2.1 Utility and Nash equilibrium

In the following sections, we only discuss rational computation in the presence of two
parties. Let I'(P, A, U) denote a protocol, where P = {P;, P>} is the set of parties
who want to compute function f, A = A; x Az and U = {uy,up}. Here, A; =
{Cooperate(C), Fink(F)} is a strategy set of party P, b € {1,2} in the following
sections, where C' denotes that a party participates in the protocol by sending his shares
to his opponent F' denotes that a party does not participate in the protocol by not sending
shares. An outcome of the protocol is a tuple of actions O = (ay,az) € A, where
ap € Ap. Let up(0) : Ay x A ~ R be the utility of party P, with the outcome
O € A, §,(0) € {0,1} be a bit denoting whether P, learns the output of the function.
Specifically, 5(0) = 1 means that P, learns the output of the function; otherwise,
P, does not. Let num(O) = )_, 6,(O) denote the number of parties who learn the
output of the function. For example, num(0) = 0 when no parties learn the output
of the function, num(Q) = 1 when either party learns the output of the function and
num(Q) = 2 when both parties learn the output of the function. The utility definitions
in most works follow the assumptions of [18].

5.2 g AR AT 5 ROR

N IX B WA TE IR

X

S SHS S E\begin{displaymath} #l1\end{displaymath} Z [a] , iX ff

FROR IR R 5 TR S A s R ORHER: R EATTCE

AL AN

P

éﬁ%ﬂ/‘] !ﬁﬂpﬂ 5 3 _Fﬂ:f;{]_:;g Pﬂ[] U{J’E‘:I\: Hb(ff; 3H—b)gﬂb(ﬁ)?{i>ﬁ‘gﬁ%a

X

HERR 1Y~ e A

Definition 1. A strategy o induces a Nash equilibrium if for every party Py and

any strategy o, it holds that

up(oy, 0_p) < wp(o).

5.3 HBAmTHLAKE

25 e NG AR AE i T I ST A0 R O B 1C T DL A R

97

MR BN XA RS, 0 L equation 3553 A 31 5 % — 1\ begin {

\end{equation} Z [0] () 2~ 2G5, I XS i 1) fip
NI

A S A R IR A L IS T RS S 2 R R, SR IR R

Pz s

equation | Fl

T AT 5. 4 iR, 2 1) PDF SCE
5.5 . B 5.5 5E 5.3 . REAR w, (6).0-,) <u, (0) %

7oA
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(1), A e i 1E 3O A 2R A BB G Z A~ 20 8 AT LS 2 50D 7,

\texthf{Definition 1.} \emph{A strateqy $\vec{\sigma)$ induces a \texthf[Nash equilibrimm} if for every
party &P b& and any strategy S\sigma' b5, it holds that

\begin{eguation} -

u b(\gigma' b,\vec{\sigma} {-b})\leq u b(\vec{\sigmal).

\end{eguation}}

5.4 2G5 B a2 AT

Definition 1. A strategy o induces a Nash equilibrium if for every party Py, and

any strategy o}, it holds that

uy(oy,, o) < up(o). (1)

5.5 AT RCRE

fE LaTeX g2 479 R E X 5| A 95 /AL AFEH P ICEET AR
R 2 o R ZHE R AU label BIAT, X — fi 5 EE FZRME B 51 FIZE0L. i,
TEE 5.6 H. 85K w, (6, 0-,) <u, (0) 1Y label J& defl, i \label{defl } 7R , 76 J5 1 i) SCE H 5|
FHI 5 20 i\ ref{def1 } 51 FH o X5 7 ) 24 MR 7 A Y RICR AN 5.6 F105. 7 Btz

T

\texthf{Definition 1.} \emph{A strateqy $\vec(\sigma}$ induces a

\textbf{Nash equilibrium] if for every party $P b$% and any strategy $\sigma' b3,
it holds that B B
\begin{eguation]

\label{defl}
u Di\sigma' D,\vec{\sigma} {-b})\leg u b{\vec{\sigma}).

\end{equation}]

In equation [\ref{defl), if Su b(\sigma' b, \vecf{\sigma) {-b})< u b(\vec{\sigma})$ suffices, the strategy
S\vec{\sigmaJs induces a ‘\textbf{ strict Hash equilibrium}. A (strict) Nash equilibrium guarantees that
no one gains any advantages by deviating from the equilibrium as long as other parties follow it. The
function of (strict) Nash equilibrium is to guarantee parties to follow the protocol.

E5.6 AR K bR s fG]

Definition 1. A strategy o induces a Nash equilibrium if for every party Py and

any strategy o}, it holds that

up(op, 0_p) < up(or). (1)

‘ In equation l\ if up(0y, 0_p) < up(o) suffices, the strategy o induces a strict Nash
equilibrium. A (strict) Nash equilibrium guarantees that no one gains any advantages

5.7 235 AR
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X

B R AR R K

5.2 BITHERSER

& 5.8 flrn, fEE] 5.8 F

AT & R AT AR A AR E

S 1T, T UF B T 2R, ALk
aligned 55 B 4T & 017 875 19 24 30 A 7E \ begin { aligned } I\ end { aligned } ZZ [d]

i H]
,
155, w A & iR

WL A AR 5.9 R
\begin{displaymath}
\begin{aligned}
&NU~+=\rho 1+\rho 2+\frac{\rho 3} {3} \\ ND+ = p3
gNU=\rho 1+\frac{\rho 3}{2} \\ S SRy
&NU~-=-\rho 1+\rho 2+\frac{\rho 3}{2}\\ NU = py + £2
&NU” {--}=-\rho 1+\rho 3 . 4 03
\end{aligned} NU"=-p+p+7
\end{displaymath} NU™" =—pi+ps
5.8 fii i aligned it 413 5.9 fii ] aligned 7347 5 B35 R
N TR ] DI R array PR35 K HERUECA (arrays) . B A 22T tabular 55,
ff N\ 22K 2017 . n &l 5. 10 o .
5.8 5 5. 10 X BT,
(1) FiETEMH & FF5 R F R FOE . MG E AT E HRGEE LT 1%
o TR BRIRZEL TR IR A B4 o B — F I 5% 7 2, X0 5% 5 =X 9 48 7 M A% A
) AEPE 5,10 W e B 5 O SR R o S L RCR A 5. 11 IR
\begin{displaymath}
\beginfjarray;{c}
NU”+=\rho 1+\rho 2+\frac{\rho 3} {3} \\
NU=\rho l+\frac{\rho 3} {2} \\ N 55
NUA-=-\rho 1+\rho 2+\frac{\rho 3}{2}\\ NUT=p1+p2+5
NU~{--}=-\rho 14\rho 3 NU=p+5
\endfarrayJ] NU™ ==p1+p2+ &
\end{displaymath} NU~~ = —p1 + p3
& 5.10 {fiH] array a5 217 # 5.11 ] array 7047 Ja FIRICR
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(2) Hi#& Jomi4g 9NV 5 3 T 24 VAL, 9848 & B — 3 10X} 55 75 2

i i array 19575 — ANk 2 X -
e aT IR 5. 12 s A7l a1 i AR X E
WAL, \left I\ right 23 9 F£ 8 2 KRS A K& 5,

.

B AE tabular i IEr

O

\begin{displaymath}

\mathbf {X} =

\begin{array}{ccc)

\rho l&\rho 2&\frac{\rho 3}{3} \\
\rho 1&0&\frac{\rho 3} {2} \\

\rho 1&\rho 2&\frac{\rho 3}{2}\\
0&0&-\rho 1+\rho 3

\end{array} )
\end{displaymath}

5,12 BT R A AT

—ff L n] DLTE array 3R F
AT 5. 14 Frs  BUR I 5. 15 Fras . H & 7EEL

\begin{displaymath}
\mathbf{X} =

\left ( \begin{array}“clclcﬂ
\rho 1&\rho 2&\frac{\rho 3} {3} \\

[ETine]

\rho l&0&\frac{\rho 3}{2} \\
\hline

\rho l&\rho 2&\frac{\rho 3} {2}\\
\hline

0&0&-\rho l+\rho 3

\end{array} \right)
\end{displaymath}

5514 FEFE a2 17

E A

XN =

21 P2
0
21 72

A7

SRCH B CE R R s . B A —A 3 4T 3 8RR
YIS E TN B
H: 1 PDF B9 20 % an & 5. 13

L[Sl

0 0 —p1 + p3

B 5.13 5 FERUE

2, 9 4 B R G G K

2l N\

P — A X FEH

P1|P2 f?
Pa
P L 2
P11P2 Pl
010 ]=p1 +p3
Bl 5,15 HEFESFRACE

F AT AT AE S ) B A7 OO AR R e B0 A o . R

oA T ILAT I A 5

af Z R4 ( equation system) , ] DLfi /f eqnarray Fl eqnarray * 5 KL equation.,
P TR T RS . T 8B

ft eqnarray W, B—1T# A — 1 #8% 5, f£ eqnarray * *




68 /LaTeX £ H it X 5 1k &5 1A # &

{if I\ nonumber iy 2L AT LALFH 1 LaTeX N2 xUE R — 1% .

eqnarray I eqnarray * HEERLIT {rcl} B =F1F%AE . hlalag—51 o] LLAIAESE
AT, E KM AERERESON S, B\ meotr. B S5.16 il 1A
eqnarray 211N 5217, B 5. 17 2 Z e s 1180k

‘-..,

\begin{egnarray}
NU”4=\rho 14+\rho 2+\frac{\rho 3} {3} \\
NU=\rho 1+\frac{\rho 3} {2} \\
NU~-=-\rho 1+\rho 2+\frac{\rho 3}{2}\\
NU”{--}=-\rho 1+\rho 3

\end{egnarray}

& 5.16 {# H eqnarray 217/~ %5

NU*=pi+pp+ 2 (1)
NU =pi+ 5 2)
NU™=-p+pm+5 (3)
NU~" = —p1 + p3 (4)

& 5.17 {#i H eqnarray 2177 2 % 5 5 R

WA ANRER ST A, XA RS AR GE HEYZ AR E — 1o
L HEMTMAN A —1TT— 1" w5, BRAGE., ALFTENZIT AR E XL —

Al DU HI\ nonumber ., & 71 [ JLAT W J5 10100 \ nonumber, W& 5. 18 Fr/~ . Z J5 AL
RanE 5,19 Pros.

\begin{egnarray}
NU~+=\rho 1+\rho 2+\frac{\rho 3}{3}
NU \rho 1+\frac{\rho 3}{2}|\nonumber

—=-\rho 1+\rho Z2+\frac{\rho 3}{Z2}
NU“{——}——\rhq_1+\rhq_3
\end{egnarray}

\nomumber] \\

£ 5.18  f#i i} nonumber A ZAT%E X —1 %5
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NU*=pitpm+ 5

NU = ;le%:i
P3

NU—-“‘PI’{‘PZ’{'E

NU™™ = —p1 + p3

(D)

K 5.19 fdi H nonumber 24774 3 45 5 &R

H2RE 5. 19 MACREAT P A8 %5 B 7AW a], o] L array 281,

AT 5. 20 Frs BRI A 5. 21 Fik .

\begin{egnarray}

\begin{array}{l}
NU~+=\rho 1+\rho 2+\frac{\rho 3}{3} \\
NU=\rho 1+\frac{\rho 3}{2}\\
NU”*-=-\rho 1+\rho 2+\frac{\rho 3}{2} \\
B Y —}—\rho 1t\rho 3

\end{array}

\end{egnarray}

Kl 5.20 {fif array WZ HFEL—1%5

AH]+==£&-+P24'%%

NTJ==P1+'%1
NU"=-pr+pp+ 5
NU™™ = —p1 +p3

(1)

K 5.21 ffiH array 247/ XG5 80R

{4 AR sUI 5 BT T8 30776 0% 30 50 FE SUH S Y AN R Z AL

=378
(1) 25k 4T
1ii‘lzﬁﬁ A i 1:% . IJHTCX

{EZ%“LE%'JD QI R B 5 T AR B B

il 4 e %L

W a2 0% Bl 2 Ul FERUEIAEE N JLaTeX AR EBA S, )

2 k33, an\ \quad 2% \qquad.

(2) NARFA 1]

!H‘/\}k.—ﬁkt \ﬁlé/h_'ﬁ\%%u

A A WAL

5 9k 1
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(3) BAFAARR PR 2 — DB A I DA AR IR . W0 R A B A 22U ) 5
) SCAS (i ] IR 75 1T LUA 23546 82 1 P 42 20008 A i 2 \ textrm { =+ ) Ok Bap Ak 22 3C
A, AT 5. 22 B RORINE 5. 23 .

\textbf{Definition 1.} ‘emph{A strategy s\vec{\sigma}$ induces a

\textbf{Nash equilibrium} if for every party $FP b5 and any strategy $\sigma' b§,
it holds that

\begin{equation)
\label{def]}

u b(\sigma' b, \vec{\sigma} (-b})\leq u b(\vec{\sigma}) |\textrm{ for all }|b\in \{0,1\}.
\endfequation})

K 5.22 SO IE AR R A AT

Definition 1. A strategy o induces a Nash equilibrium if for every party Py, and

any strategy oy, it holds that

Hb(ﬂg, O_p) < ’H.h(ﬂ']J “ {U, 1}. (1)

& 5,23 3 SO E R s RO A

— M FAF L 7E amsmath ZZ 4L FP AR AT DLk 3] (H & A Lo A R 2 B AL 2 40, ]
., e SERUE A 1 A5 O #ﬂizlz”(blackboard bold) , X F & 7] | amsfonts #f amssymb
ZAL R R4 \mathbb H A5 3], 40 85 & 5. 23 {0,148 k230 R, 560 LA HTIA] 5.
e /s AR 24T i Je IV RBCR AL 5. 25 Fli

\textbf{Definition 1.} ‘\emph{A strategy $\vec{\sigma}$ induces a

\textbf{Nash equilibrium} if for every party $F bs and any strategy $\sigma' bs,
it holds that

\begin{equation}
\label {defl}

u b(\sigma' b,\vec{\sigma} {-b})\leq u b(\vec{\sigma}) \textrm{ for all } bl\in|\mathbb{R].
\end{equation})

Kl 5.24 Z0 REa2AT

Definition 1. A strategy o induces a Nash equilibrium if for every party P, and

any strategy oy, it holds that

up(oy, 0 —p) < up(o) for aﬂ‘b € ]R.‘ (1)

& 5.25 250 R ARCE
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5.3 —EEXWHEFERS

(1) /NEF 5 5bE (Lowercase Greek letters) %1 Afir2A \alpha. \beta,\gamma-++, K

5 A hE TR R

EHE A WY RS Bl g A2 O \Gamma,, \Delta---

Glan A B A EE NS e @V Q XS R AR A2 W F . $ \lambda, \ xi, \ pi.\mu,\Phi,

\Omega $ .

(2) ¥ (square root) & A2 A \sqrt, n I HF R AN H A \sqrt[ n ], HHRLF

7 1R

(3) K

LaTeX Hhm I 4 n] ] \surd {X4 K555
22> \overline I \underline fE LA P i K4

(4) K355 2 \overbrace Ml \underbrace FEFX AR F. P HFLS H —/KFEm) K

i

G) B EEMNSIESZNFEMANS, A5l \widetilde #1 \ widehat 5

(6) [n)& (Vectors)# & H F A /MNEik (arrow symbols) 72 &/~ , XA H \vec

2. A
# .

M4 \overrightarrow Hl \overleftarrow £ & X ) A | B 11 [u] & B} JE &

— BT e A A P R S AT AT LG, SR A A TR B e A A 5L
A WE A4 \edot B B 547 s ok,
(7) PRELA W P DR E AR, A B2 & 4 — R B KRR HER . B,

LaTeX f2fit T

rIIJ «*/{QﬁFﬁﬁﬂ‘ﬁgm S pR %Uga

\arcoos \cos \csc \exp \ker \limsup \min
\arcsin \cosh \deg \gad \1g \1n \Pr

\arctan \cot \cdet \ham \1im \log \sec

\arg \coth \dim \inf \liminf \max \sin
\sinh \sup \tan \tanh

(8) HE AR pR L (modulo function) A M4 : \bmod H T =012 B4 a mod b,
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\pmod HTE AL, N 2=a(mod b) ,
(9) 4% (fraction) ] \frac{ =} {===} HENRL, —MOKRBL, 1/2 XFEE
AX T D@, B E KT,

(10) )iz B8 45 J (integral operator) /] \int 24 K,

(=l
N

< W [R

(11) Kl 545 E (sum operator) Hf \sum 4 %,

(12) Fe B2 HAF X (product operator) tH \prod A, FRRFITRRHE AR _"HL
AL BT B AR AT A5
(13) X} T45 5 (braces) flH Al 27 B 4F (delimiters) , 76 TEX A £ # & &£ 4T 5 (fil
a [hkl], RS HITHES T MR A . 23551\, HMenamea L)
fir A (i \updownarrow) K4 i .

(14) ¥4 \left BT RATRT, TeX 2 H SV E AT K/, 8%
U R B A B A \right KGR —AZe bt \lefe, JF H B A 253X 54> 70 B A5 1R £E
] — A7 I R /N A 2 90 B 5 E

(15) # 3 ~A A5 (three dots) $g A A] LA LA a2 . \ldots S HEAE L 2% I .
\cdots FFEMTIENEF ., BrRILZA0. Al ] \vdots g A i H A B, 1 Al \ddots ¥ 15 3] %
ffi 8 (diagonal dots) .

(16) M55, X EELRP RS E MR 55 8038 055, 2R % Word —H
HAEmA " oW EES ., B R A S i A emulates” B A ZE B PDF H &
78 “emulates”,

7E LaTeX A LT ASI S AAS S, WRALE PDF H il B emulates” IR L B
ZAE IR S P 5 Atemulates”

T R ARG R A Tab 8 1T AT .
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Voegin{lemma]

Given Sm**=1+(Z2a-4cti\gamma)/\gammas, where Sm”*$ denotes the remain iterations in second stage of the
protocol, there exists a sequential equilibrium such that both parties cooperate before $t**=n-m"*$
iterations, where 5n% denctes the total iterations of the second stage.
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there exists a sequential equilibrium such that both parties
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total iterations of the second stage.
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incomplete information both in fail-stop setting and Byzantine setting, where a party is a TFTer party
with probability Slgamma$. If enhanced trapdoor permutations exist, the fairly rational computation
protocol also establish in the real world.
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d¢ + 2y)/y constant iterations under incomplete information
both in fail-stop setting and Byzantine setting, where a party
is a TFTer party with probability y. If enhanced trapdoor
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considered in the presence of rational voters. For example,
the may consider how to define the utility, how to reach Nash
equilibrium and how to resist the collusion. These problems
will be discussed in the future works.
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\usepackage{graphicx}

\usepackage{subfig}
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cinserced TEXL>
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K 7.9 REFAREIR

7.5 EHitE REFIRRER

(1) B51RZEH e fileEnd, 5512 #E/85 B : File ended while scanning use of \end, %

L. I

|“‘r"

- LA s Generally caused because of missing a brace,

(2) FiRE A

S e end, H5iRfE/A{E B . No message only an asterisk, i.e * ., iR /"
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e JR A . Missing \end{document},
(3) FiiRZEM e illegal, F5iR#E/R{E K : LaTeX Error: Illegal character in array

- |

arg, FiR;CH JRH : Usage of a letter other than r,l and ¢ in tabular environment,

(4) 5512 ¢ tab, ByiRtt/n{E E . | Misplaced alignment tab character &, %55 ix

et

R A . Missing \begin{tabular} while using tabular environment,

(5) HIREM e_backslash, #5iR$E/R{5E . | Missing \endcsname inserted, Fiix)”

Ho [l . Usage of a backslash in front of the name of an environment, e. g \ begin

{\itemize} .

(6) 451RZEM e delimiter, Fiiate/Nn{EE: ! LaTeX Error: Bad math environment

delimiter, #5174 )5 A . Missing \right immediately after the array environment,
(7) 5B e right, f5iRE/R{E R | Extra \right, 55174 5 A . \right has

no matching \left OR \end{array} is missing,

(8) Hiin XA e package, HitR$E/n{f5 E: | LaTeX Error: Can only be used in

preamble, F51Rr=H 5 A Usage of \usepackage outside the preamble.
(9) 51RZEM e math, FEIRE/R{E S | Missing $ inserted, %510 7~ 4 A .

Missing a starting or ending $ in Math mode, e. g m_e instead of $m e$ .

(10) &5 iR ZE M e parameter, 55 im #2758 5§ B ! Illegal parameter number in

- I

definition of+=+, 45iRr=4 5[ ;. Usage of parameter number greater than the number of

parameters defined in \newcommand, e. g \newcommand{\test}[1]{ £3},

(1) 451R KM e emd, 45 1RE/R{EE: | LaTeX Error: Command -+ already

defined, #iimy=H i [H: Trying to define already existing command, e. g \newcommand

{\time} ,

(12) 551% M e_caption, FiRIE/R{FE: | LaTeX Error: \caption outside float.

R A JE A . \caption{+**} used outside table environment,

(13) 451%ZEH e braces, F51aE/Rn{fER : | Too many }'s. F51e/= 4 K : Missing

\begin{table}statement,

(14) 551R 2L/ e _parbox, fEiRfE/R{EE : ! Argument of \@caption has an extra |,



fEe = A4 K . Usage of \parbox in a \caption,
(15) 51k e _item, iR #E/N1F B: | LaTeX Error: Something's wrong—

. ® . 'tl:l‘ Y . . . . . ®
perhaps a missing \item, %5ix/"4J K Missing \item within enumerate environment,

(16) #iiRIEM e fraction, HiixfE/~{G B ! Argument of \end has an extra ). %

L. I

=4 R . Misuse of fraction emd e, g \frac{1,2},

(17) FERFEA ¢ verb, FiR$E/R{5HE . ! LaTeX Error: \verb ended by end of line,
iR A A . Newline after \verb, e. g. \verb * dir * ,

(18) H5iRZER e invalid, F5iRiE/R{EH . | LaTeX Error: Command \end{itemize}

F“r"

invalid in math mode, %5i%r=4 i K. Missing $ while using math mode in \itemize.
(19) 5iRZEMH e equation, F51x#E/81E H. | Display math should end with $ $ .
R AR . Usage of $$ inside equation mode.
(20) 55 1R B e column, Fiic#E/~n{E B ! Misplaced \omit, 451% 7= 4 5 A .
Usage of \newcommand and \multicolumn within tabular environment,

(21) 5125 A e _subscript, #iR#E /A5 E: | Double subscrip, #51i% /=4 Ji [ .

Usage of double subscript,
(22) §E1RZE M e cls, F51RE/R{EH . | LaTeX Error: File 'artcle. cls' not found, 455

F“r"

Rr=H R R . Missing . sty or . cls file,

(23) 551REM e nofile, F1RIE/R{ER . | LaTeX Error: File filel. tex' not found,
B A A . Missing filel. tex, e. g. \input{filel. tex},

(24) 55iRZER e sty, fE1rfE/n{EE . | LaTeX Error: File 'anysizel. sty' not found.,
B~ 4 LA . Use of unavailable package,

(25) 551/ e doc_class, fhirfe/n{E B : ! LaTeX Error: Can be used only in

preamble, 451R74 5 A . Usage of \documentclass outside preamble,
(26) iRl e circle, F5iR#E/R{ER . | LaTeX Error: Command \circle invalid in

math mode, %5iR/"4 L[ : Usage of \circle in math mode,

(27) §51R AR e_picture, FiiR$E/R{GHE: | Use of \ pictur@ doesn't match its

- I

definition, #5ix/=4: 5 A ;. Bad parameter to \picture.

S
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(28) iR e line, F5iR:
TR TE A

n{E B 1 Use of \put dosen't match its definition,
=K. Badly formatted \line directive,

(29) F51RZEAR ¢ line_arg, #iiriE/~n{5 E: ! LaTeX Error: Bad \line or \vector
argument, Fite/ 4 JRA . Bad \line parameter,

(30) §51RZER e counter, FEIRIERER
e A JH A . Counter undefined,

(31) F5RZEM e outer. HRIEREL

. | LaTeX Error: No counter '10' defined.

| LaTeX Error: Not in outer par mode, %
Ry R A . Using figure inside parbox.
(32) 551225/ e minipage, 55iRte/~n{EHE : ! LaTeX Error: Not in outer par mode,
R A R A . Using figure minipage.

(33) EiRZEA e lost, fiRtEn{E B

. | LaTeX Error: Float(s) lost, f5iR/ "4

- i
K . Counter undefined,

(34) F5iRZEA e lonely. f51RHE/N

= —
/N

({1

H: ! LaTeX Error: Lonely \item—perhaps a

. . . * ‘(1 = . I
missing list environment, R R LR

. Usage of \item outside list environment,
(35) F51REM e parg, FEIREERN{EE

NS
B TRk

FI L .

| LaTleX Error: Missing p-arg in array arg.,
= Al . Missing p argument in tabular environment,

(36) 551 e hash, &iiRfEnE R

I You can't use 'macro parameter character
#'in vertical mode, FivR 4 A : Usage of # in normal mode.
(37) 51RZEM e enlarge, 451RIE/RNTE K

= T

I LaTeX Error: Suggested extra height

(14454, Opt) dangerously large. 45 1= F= 4 Ji A,

Too big a number given In
\enlargethispage.

(38) #5iRZEM e deftab, 451R4#E/N1E B
B P74 A . Undefined tabbing,

(39) HiiRZEH e pushtab, F5iRHER{H B
don't match, F5iR7=4

. | LaTeX Error: Undeflined tab position,

. | LaTeX Error: \pushtabs and \poptabs
- JR A . Unequal numbers of push and pop tabs,

(40) #51RZEA e_overtab, FiiRIE/RN{GE

ﬁ;llﬁ:
| I
E:L‘J:Ii}‘

| LaTeX Error: Tab overflow, &5z

. Too many \=in tabbing environment,



(41) 551R2

lllf__n.
|
L

JR A

(42) 551/ e eqnarray, Fixte/nE B .

IR TE A

eqnarray environment,

(43) F51RZEM e classpkg, iR fEn{E B .

\documentclass. 551%™ 4

(44) B iR 2 M e
commands, f5i% A4 A .

(45) F5iRE

SAY e require,

\LoadClass in Options Section,

\DeclareOption,

(46) FiiRZ
\documentstyle commands.
(47) FHiRZ
up properly, #ibRj™/:
(48) FiiR3Z
A . Usage of two superscripts for the same variable, e. g. 2734,
S e clash _opt,

iRy~ A Clashing options for the same package.

(49) 55 1R32

package csvtools,
(50) 1R e unknown opt,
package+-
(51) %iix7
flushed, &5iRr=4

(52) 5z e stack_size,

R A
S e hy

.

|—=

2 B

|—

2 R

N

7 e nest.

} -

SHl e twoclass,

Al e font,

N

SAY e superscript,

H

A

RN | LaTeX Error: Too deeply nested., 451%™~

Too many list environments,

| LaTeX Error: Too many columns in

Jii[Al. More than three columns in eqnarray.

| LaTeX Error: \usepackage before

A . Usage of usepackage before loading documentclass,
load, FE1R#ERfE H. ! LaTeX Error: Two \ LoadClass
More than one load class command.
iRt /n{E B . ) LaTeX Error: \RequirePackage or
e e A i . RequirePackage may not be used with
iRt /nfEE . | LaTeX Error: Two \documentclass or
irr=H: 5 A . More than one documentclass declaration,

iRt /NG E . | LaTeX Error: This NFSS system isn't set

A . Invalid font used in \DeclareErrorFont,

A

HiR$E /ARG S | Double superscript, #5i% )" 4 5

iRt N5 B ) LaTeX Error: Option clash for

[ i I

:II:)'J‘\ B EI\:

IR
. Unkown option for a package.

B R TR

I LaTeX Error: Unknown option+**for

._L- F

If‘d"’* l_l JIEL .

bhenation, | Improper \ hyphenation will be

memory size = 1000000 |

command definition,

(53) FHRAE

S e environment,

. Improper parameter to \hyphenation,

Jfﬁﬁlﬁiﬂifh frt |'_n :

B e AR R A

I TeX capacity exceeded, sorry | main

Overflow of buffer due to mistake in

2 RS

FiRE N fE B Environment -

I LaleX Error:
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undefined, f&1% =4

=1
=
Y

- |

74 BN I

(54) FiiRZE M e_midline,

. Undefined environment.

R RE R | LaTeX Error: \<< in mid line,

B DR

JiA . Command \<Z may appear only at the beginning of a line,
(55) H5iRZEA e infinite, FiiRiE/NE B : Goes into infinite loop, #5im ™4 JF A .

Usage of \\strut\hrule,

TR e A

end. f51RS”

i TP |
I‘IE'\:

(56) IR e des,

B TR
il : Usage of \\ at the end of a long label in 'description' environment,
ERIEER{E R . ! LaTeX Error:

Usage of \\ after the heading line in 'center' environment,

iRt N E B

FE TN | LaTeX Error: There's no line here to end.,

(57) 5%/ e center, There's no line here to
R A

(58) Fi1RZEA e foot,

FrR

I Argument of \@sect has an extra | .

FeH: JE A . Usage of a fragile command footnote' within \section,

(59) FEiRZEM e ragged., F51RiE/R{ER . | Argument of \(@caption has an extra } .

g8 g p

AR TEH R . Usage of \\ within \raggedright or \raggedleft environment,

(60) 51REM e and, iR/~ {EE: ! Extra alignment tab has been changed to
\er A5 R4 i A . Too many &s in a row of a table or array or eqnarray,

(61) 451 e cline, f51R#E/R{EE : | Extra alignment tab has been changed to

g g

\er. B in =45 [H . Reference no non existing column in \cline,

(62) FE51RZEH ¢ col, FiiRit/n{E B . | Extra alignment tab has been changed to

g g

\er iR A A . Usage @ in tabular ¥ environment,

(63) 551REM e num, Fiieft/n{E . | Missing number treated as zero, 45 1x)”
H: J A . Usage of non numeric parameter after \\,

(64) 551RZEM e asterisk, Fiirte/n{5 B : Missing * at the end of the line, %1%
FEH R, % is not printed when used without brace after \\.

(65) FEiRZEAl e pbox miss, fEiR$#E/~{E B . | Missing number, treated as zero,

_Pp g

fEvR A s \parbox[ t]{}. Missing argument to parbox,

(66) F51RZEM e mis circle, Firfe/n{fi H . | Missing number, treated as zero, 5

g

R4 R A . Missing numeric parameter to \circle,



(67) 5 e list, FiiRfE/n{5E : | Argument of \Ist@next has an extra |, F

L. I

e JF A . Usage of 1stlisting inside fragile command \parbox,

T

(68) FimRAY e capacity, FiirfE/nNGE: | TeX capacity exceeded, sorry [ input

stack size=1500] , 551774 LA : Usage of 1stlisting inside fragile command \parbox.

(69) 551mZEA e runaway, fhixten(E B “Runaway argument?”, 55i% 4 5[ .

Generally because of missing braces, e. g \cline{1-2 instead of \cline{1-2} .

(70) #51RZEM e verbatim, FiR$E/N{5E E . “Runaway argument?”. %5 1% 9= 4 it

A ;. Usage of verbatim within scope of another command e. g: \ifthenelse,

(71) 5512 ZEH e undefined, 451%#E/8{5 E : | Undefined control sequence, 551%™

I

Al : Usage of an unknown command.,

i
b

L I

(72) H5IREH e_footnote, FiR$E/NF E: | Undefined control sequence, %1% )™

I

A : Usage of \footnote within \footnote,

(73) 551RZEM e integral, 45 1RE/~n{E B : | Missing { inserted, %5 1% " 4 i A

LT
[ F]
i)

Integral bounds are malformed,

-

(74) 551RZEM e zeta, iiatE/n{EE : | Missing { inserted, %5174 5K Extra

subscript before integral upper limit term,

(75) 551REM e bezier, f51R#E/NE R : ! lllegal unit of measure (pt inserted) , 54

[ . I

ey Az i K . Missing numeric argument to \gbezier,

T

(76) iR/ e too bezier, #iix 2 /8 5 E: ! Illegal unit of measure (pt

inserted) . F5iR "4 i [A . Too many arguments to \gbezier,

(77) 551/ e unit, 451RFE/REE : ! Illegal unit of measure (pt inserted) . %5

e A . \parbox| t]{2} . Illegal unit of second parameter.
(78) iR e symfoot, fhirfe/n{E H: | LaTeX Error: Counter too large, %4
=4 A . More than 9 footnotes when using symbolic footnotes,

(79) FiRZEA e large_count, Fix#t/R{FE: | LaTeX Error: Counter too large,

fERTE R A . Trying to display a corresponding letter for a counter vallue =26,
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(80) FEiR | A e

{document}, 55iR/"4

\begin{document} is missing,

}—e.

# I

(81) HiiRZK A e

{document}, F5iRr”>

A

begin, % 1% # /~ 7 & .

N

margin, Fi Ik ¥

N

H o4 o2 2

- "'rJ"‘ql ﬁ JSY .

. Misuse of \marginsize,

!

!

[LalTeX Error:

[LLaleX Error.

Missing \ begin

. Either text has been placed before \ begin{document; or

Missing \ begin
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