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\section{Preliminaries}
\subsection{Utility and Nash equilibrium}
In the following sections, we only discuss rational computation in the presence of two parties. Let
$\Gamma (P,A,U) $ denote a protocol, where $P=\{P 1,P 2\}$ is the set of parties who want to compute
function $f$, $A=A I\times A 2§ and $U=\{u 1,u 2\}$. Here, $A i=\{(Cooperate (C), Fink (F)\}$ is a
strategy set of party $P b$ $b\in\{1,2\}$ 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
$0=(a_1,a 2)\in AS, where $a_b\in A b$. Let $u b(0):A I\times A 2\mapsto \mathbb{R}$ be the utility of
party $P b$ with the outcome $0\in A$, $\delta b(0)\in \{0,1\}$ be a bit denoting whether $P b$ learns

2] the output of the function. Specifically, $\delta b(0)=1$ means that $P _b$ learns the output of the
function; otherwise, $P b$ does not. Let $num(0)=\sum b\delta b(0)$ 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, $num(0)=1$ when either party learns the output of the function and $num(0)=2§ when both parties
learn the output of the function. The utility definitions in most works follow the assumptions of
\cite{Halpern2004}.
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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 = { Py, P»} is the set of parties
who want to compute function f, A = A; x Ay and U = {uy,us}. Here, A; =
{Cooperate(C), Fink(F)} is a strategy set of party P, b € {1,2} in the following
sections, where (' 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 = (a;,a2) € A, where
ap € Ap. Let up(0) @ Ay x Az +— R be the utility of party Py, with the outcome
O € A, §,(0) € {0,1} be a bit denoting whether P, learns the output of the function.
Specifically, 6,(0) = 1 means that P, learns the output of the function; otherwise,
P, does not. Let num(0) = >, 8,(0Q) 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(0) = 1 when either party learns the output of the function and
num(0) = 2 when both parties learn the output of the function. The utility definitions
in most works follow the assumptions of [18].
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Definition 1. A strategy o induces a Nash equilibrium if for every party P, and

any strategy oy, it holds that

up(op, o) < w(o).
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\textbf{Definition 1.} \emph{A strategy $\vec{\sigma}$ induces a \textbf{Nash equilibrium) if for every
lparty $P b$ and any strategy $\sigma' b$, it holds that

\begin{equation} -

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

\end{equation}} - -

K54 RSt

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

any strategy o}, it holds that

uploy, o) = w(o). (1
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\textbf{Definition 1.} \emph{A strategy $\vec{\sigma}$ induces a

\textbf{Nash equilibrium} if for every party $P b$ and any strategy S\sigma' b$,
it holds that - -
begin{equation

\label{defl}

T B(\sigma® b, \vec{\sigma} {-b})\leq u b(\vec{\sigma}).

\end{equation}}

In equation , if $u b(\sigma' b, \vec({\sigma)_(-b))< u_b(\vec(\sigma))$ suffices, the strategy
$\vec{\sigmaJ3 induces a \textbf{ strict Nash 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.

K5.6 AXFRERPRR G

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

any strategy o}, it holds that

up(ah, o) < upl(a). (N

ifuy(oy, o_y) < uy(or) suffices, the strategy o induces a strict Nash

equilibrium. A (strict) Nash equilibrium guarantees that no one gains any advantages
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\begin{displaymath}

\begin{aligned}
&NU~+=\rho_1+\rho 2+\frac{\rho 3} {3} \\ NI+ = )
§NU=\rtho 1+\frac{\rho 3}{2} \\ S SRR
§NU~-=-\rho 1+\rho 2+\frac{\rho 3}{2}\\ NU=p+8
&NU~ {——}=-\rho 1+\rho 3 o o
\end{aligned} NU"=-p+pt+5
\end{displaymath} NU"=—pi+p
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\begin{displaymath}

\begin[zzrayI [eT]
NU~+=\rho_1+\rho 2+\frac{\rho 3} {3} \\
NU=\rho l1+\frac{\rho 3}{2} \\
NUA-=-\rho 1+\rho 2+\frac{\rho 3} {2}\\ NUT=pr+p2+ 5
NU {——}=—\tho_1+\rho 3 - NU=p1+ 8
\end[Zrray]| NU =-p1+p2+ &
\end{displaymath} NU "~ =—p1+p3
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\mathbf{X} =

\begin{array} {ccc}

\rho l&\rho 2&\frac{\rho 3} {3} \\
\rho 1&0&\frac{\rho 3} {2} \\
\rho l&\rho Z2&\frac{\rho 3} {2}\\ P2
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\begin{displaymath}

\mathbf {X} =

\Nleft( \begin[array}

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

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

\hline

\rho_ l&\rho Z&\frac{\rho 3} {2}\\ -

\hline PLP2| 3

0&0&-\rho 1+\rho 3 v |20 %
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\begin{egnarray}

NU~+=\rho 1+\rho 2+\frac{\rho_ 3} {3} \\

NU=\rho 1+\frac{\rho 3}{2} \\
A~—=-\rho_ 1+\rho_ 2+\frac{\rho 3} {2}\\

NU~{——}=-\rho_l+\rho_3

\end{egnarravy}
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\begin{egnarray}

NU~+=\rho_ l+\rho 2+\frac{\rho 3} {3}\nonumber | \\
NU=\rho_1+\frac{\rho_3}{2]|\nonumber|\\
NU“—=—\rho_1+\rho_2+\frac{\rh0_3}{2u\nonumber|\\
puef=—j=——\rho 14+\rho 3

\end{egnarray}
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NU* =pi+p+ 52

NU=p+52

NU~=-pi+p+52
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\begin{array} {1}
NU~4+=\rho_l+\rho 2+\frac{\rho_3}{3} \\
NU=\rho 1+\frac{\rho 3} {Z}\\
s=—\rho l+\Nrho 2+\frac{\zhe 3}{2} \\
NU~{——}=-\rho_ 1l+\rho 3
\end{array}
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\textbf{Definition 1.} \emph{A strategy $\vec{\sigma}$ induces a

it holds that
\begin{equation}
\label{defl}

\textbf{Nash equilibrium} if for every party $P b$ and any Strateqy $\sigma' bS

u b(\sigma' b,\vec{\sigma} {-b})\leq u b(\vec{\sigma}) b\ln \f0,1\}.
‘\end'{@q'uahon})
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any strategy oy, it holds that

up(op, o_p) < 1.-.5,(0')2 e {0,1}.

Definition 1. A strategy o induces a Nash equilibrium if for every party P, and
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\textbf{Definition 1.} \emph{A strategy $\vec{\sigma}$ induces a

\textbf(Nash equilibrium} if for every party $P b$ and any strateqy $S\sigma' b$
it holds that

\begin{equation}
\TEEETTEaET)

u b(\sigma' b,\vec{\sigma) ({-b})\leq u b(\vec{\sigma}) \textrm{ for all } b\in
\end{egquation}}
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any strategy oy, it holds that

up(oh, o—p) < up(a) for aH

Definition 1. A strategy o induces a Nash equilibrium if for every party P, and
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(D) /N5 5 i1 (Lowercase Greek letters) A% Afi44 \alpha, \beta, \ gamma--+, K
5 A b LA A Wl RS BT i A48 \Gamma, \Delta--

BN A B FRE X G e @ Q PR AT A A0 . $ \lambda, \ xi.\ pi.\mu, \Phi,
\Omega § .

(2) *FJ7 R (square root) B A4 \sart. 7 IRITARAIN A \sqrt[n]. JFRAT
SR/ LaTeX AL AT H \surd {45 A5,

(3) K F-ZAn4 \overline A1 \underline fEFIAAMY b F 7w H KP4

(4) RAEF 2 \overbrace Fl \underbrace 7ERIXZM b F J7 45— 7K F By K
.

G BFEEMN A E S 2PN, EE A5 T \widetilde 1 \ widehat 45
(CEIR

(6) [ajE (Vectors) il & E A /N k (arrow symbols) R EFR /R, XA \vec
23, A4 \overrightarrow Fll \overleftarrow 76 XM A F| B {1 w2 i HE %
AH.
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(7) ¢ ﬁZL%FHEJB L R EAHERR A 2 A58 548 —FE TR AR HERR . Rt
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i

\arccos \cos \csc \exp \ker \limsup \min
\arcsin \cosh \deg \gcd \1g \1n \Pr
\arctan \cot \det \hom \1lim \log \sec
\arg \coth \dim \inf \liminf \max \sin
\sinh \sup \tan \tanh

(8) HERRA PR%L (modulo function) B4 : \bmod T —JLiz BAF a mod b,
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\pmod HFFL . HlUl x=a(mod b),
(9) 434 (fraction) ffi F \frac{«--} {-=-} HEMR. —MRUL, 1/2 XFHIE R T2 0G0, A
b D 0 R N S = W = v P <

(10) *Fé:}‘ié;é;ﬁij (integral operator) A \int 34 %,

(1D RFBELRT 2 (sum operator) i \sum 4 %,

(12) FeBUzFAF X (product operator) i \prod A=, FFRAT R~ "k
B BT EARFI AR

(13) X T 6% (braces) f1HA 3 FEAF (delimiters) , fF TEX d4 & F &R 4555 ()
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(15) ¥4 3 [ 5 (three dots) ¥ AT AT LU AT URP4 . \ldots ¥ SARTEREZL I,
\cdots FENTEE A, BRILZ AN AT \vdots i HAE B M \ddots K45 2%
£ (diagonal dots) ,

(16) W55, WGSBS M55 805 W55, iR Word —+¢
BEHEA " S BERR . BN, WPRAEIE SO A emulates" IE 4 R Y PDE rhgy
B~ “emulates”,

1E LaTeX 1A LI TG S A 55 WRAETE PDE i i 81  emulates” R , i
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(A7) 35|54 LaTeX T AFEHIEA emulates’, 1 2 W iZ FH emulates” , Xf W (1)
PDF #{gJR “emulates”, 35 J& Tab 8 [ 7 BfFS, 248 0 55 54
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