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Abstract: In the traditional delegation computation, due to the self-interested behavior of both participants, there were
some problems such as the denial of the principal and the dishonest calculation by the computing party. In the payment
phase, a third party was required to ensure the fairness of the payment, which led to extra costs and risks of disclosure of
participants' privacy. Game theory was used to analyze the Nash equilibrium solution between the two parties in the pay-
ment process, and a fair payment protocol based on time commitment of bitcoin was proposed. Firstly, the bitcoin time
commitment technology was used to ensure the fairness of payment. Secondly, the decentralized feature of block chain
was used to replace the third-party service to protect the privacy of all parties and realize the source of responsibility. Fi-
nally, the scheme was analyzed from the perspective of security and correctness, which proved that the participants
choose behavioral strategies honestly in the payment process. The scheme proposed in this paper not only solved the
problem of fair payment in traditional delegation computation, but also protected the privacy of participants.
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MU SE T s d & commit TAEKIINE; ¢ NI H)YE
Hl, KNS5 EHX 7 NAZLE 8] ¢ 2 0 JEAT A5
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commit(in:7xU, TxS)

in-script;:Sig,([commit]) in-script,:Sig  ([commit])
d
i» -

out -script;:(body,o1,02,x): out -scripty:(body,s1,02,%):

(Ver,(body,o1) A Hx)=h.)V |(Ver (body,o2) A H(x)=h,) V
(Ver,(body,o1) AVer,(body,s,))|(Ver,(body,s,) AVer (body,o1))

Val;:d Valy:d

tlock:?

6 KW

%1 commit
HWIN  Sig[TxU], Sig[TxS], S, S D, D
W commit
H(x)=H(S'{|ps); HxY=H(S"ul|pw);
if((Ver,[TxU,f]&& Ver | TxS,f])==true& &
H(x)==h&&H(x")==h,)
{
goto commit;
H
else return false;
end if
443 AT OE
ZHE 7 FUE 507 4E commit A8 5y 5 T 7K i 6t
HCRAT AT 75T A7 AN ISEIIAT A, R
FEI7 RS J7 AR AT LIAG 2 & B 1 IR 55 2l sl <6
CSEI
ZACTTAE A B RAN AT &, A E W
BT TF SRS S o W57 3 T AR 20 5) commit
BT THTIFAZ 55 openS Jelnl F R4
TS TTAEAS BESL AL 1A 1 I 25 F W 1 150 1 A
AN ZFE 5 AT, W AE 7 2 Tk ik 2 5
commit 6l ZAE 5 1 ITFAZ S openU JEIA] H CLIFI T
4. openS 5 openU WK 7 Fiow, f# openU 5
opensS A2 & AR a5k 2 FEE 3 s
H3%2 openU
MIN  Sig,[commit], Sig[commit], S%, S,
Proof, T
W openU
HEY=H(S'|p);H)=H(S"|p.);
if((Ver,[commit, f] && Ver, [commit, f])==
true& & H(x) ==h,&&H(x"==h,)
{
if(Proof==false|| T>tlock)
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goto openU ;
end if
}
else return false;
end if

commit(in: 7xU,TxS)

d in-script,:Sig,([commit]) in-script,:Sig ([commit]) d

out-script;:(body,o1,0,,x): out-script,:(body,o, ,0,,x):

(Ver,(body.o)) A H(x)=h.) V (Ver.(body.a,) A H(x)=hs) V

(Ver,(body,s,) AVer,(body.s,)) | (Ver,(body,s2) AVer,(body,o,))
Val,.d

Val:.d
tlock:z

v '

openS(in:commit(2))

openU(in:commit(1))

in-script:Sig,([openU]).s", | in-script:Sig ([openS]),s, , L

out-script:(body,o): out-script:(body,o):

(Ver ,(body.o) A H(s.)=h.) (Ver,(body,o) A H(s, )=hy)

Val:d Val:d
tlock:z

tlock:#

7 IS

%3 openS
WA Sig,[commit], Sig[commit], S’, S’
Proof, T\, T
Wi openS
H(x)y=H(S'{|ps); Hxy=H(S"ullpw);
if((Ver,[commit,f]&& Ver [commit,f])==true&
&H(x)==hy)
{
if(Proof==true& & T <=tlock)
{
if(H(x")#£h,||T>>tlock)
{goto openS ;}
end if

}
end if

H
else return false;
end if
ER MK
F ARG UL 8] ¢ 2 07, T E T A RS A
M) TAEUE R, WZSHE 75 AT BLAE T commit 81 24T
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commit(in: 7xU, 7xS)

d in-script;:Sig,([commit]) in-script;:Sig, ([commit]) d

out-script;:(body,a1,0,,%): out -script;:(body, 0,0, , X):

(Ver.(body,z) A H(x)=h.) V (Ver(body,o,) A H(x)=hs )V

(Ver,(body,s,) A Ver,(body,a,))| (Ver, (body,a, )A Ver,(body,a,))
Valy:d

Val,.d
tlock:t

Y Y

punishS(in:commit(2))

punishU(in:commit(1))

in-script:Sig ([PunishU]),s,, L in-script:Sig ([PunishS]).s, , L

out-script:(body,0): out-script:(body,o):

(Ver,(body,o) A H(s\)=h.) (Very(body,o) A H(s.)=hy)

Val:d Val:d
tlock:#

tlock:t

E%4 punishU
HWIN  Sig,[commit], Sig[commit], S%, S’
Proof, T
HWiH  punishU
H(x)=H(S'{|ps); H(x)=H(S"||pu);
if((Ver,[commit,f]&& Ver [commit,f])==
true& & H(x)==h & & H(x')==h,,)
{
if(Proof==false||T>tlock)
goto punishU ;
end if
H
else return false;
end if
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®3%5 PunishS
HWIN  Sig,[commit], Sigcommit], S, S,
Proof, T\, T»
Wi, punishS
H(x)=H(Sl|ps); H(x=H(S"||pu);
if((Ver,[commit,f|&& Ver [commit,f])==true&
&H(x)==hy)
{
if(Proof==true& & T <=tlock)
{
if(H(x"#£h,||T>>tlock)
{goto punishS ;}
end if

}
end if

}
else return false;

end if
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TEVHRITIRAERI RS UE 2 J5, RAEIT M
V5 3T commit G ST AE 5 pay » &G (HELTE
FTHEIT RS o d VLS ife 4 d , 24t
P AR & A R ILRIFT RS 5y, AR AT

A a8l SUAAZ S WK 9 o, G
A 5y (AR AN B2 6 .

B4 6 pay

HWIN  Sig[commit], Sig[commit], S%, S,
Proof

Hith pay

HOey=H(S\lp,); HO)=H(S\|pu):

if((Ver,[commit,f]&& Ver,[commit,f])==true

&&H(x)==h,&&H(x"y==h,)

{
goto pay;
}
else return false;
end if
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AU IX et BB vh 5007 1S BB . B Ik
SRR TR I A IR G
HRPIRES X FEANN S B 2298 U7 4 75 30 BUAH B 1)
T, [R5 J7 38 Sy B DO e, ACHS TSI
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commit(in: 7xU, 7xS)

d in-scriptl:Sig ([commit])

in-script,:Sig ([commit])

out-script,:(body,o,,0,,x):
(Ver (body,o,) A H(x)=h )V

(Ver (body,s,) A Ver (body,a,))

out-script,:(body,o,,0,,x):
(Ver (body.a,) A H(x)=h,) V

(Ver (body,a,) A Ver (body,o,))

Val:d

Val,:d

tlock:#

pay (in:commit)

in-script:Sig ([punishU]

out-script:(body,0):

(Ver (body,0) A H(s' )=h,)

Val:d

tlock:z
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1) RECAILAFFAZ Sy commit .

2) fEH I M ZEFE T84 Sig, « MR TTA4
Sig, 4 FRVEAL X MY, W& T k5 4s
HLIE A Proof .

3) iF Rk R A
h,=HY'| p,) -

4) BG IR A A4 TR AR (P WG A (B 75 IE

Ver, [commit,Sig  ]=true & &h, =h,

h,=H(X"||p,) -

Ver, [commit,Sig ] == true & &h, = h,
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