B 43% T
20214E7H

BT 5 B R ¥

Journal of Electronics & Information Technology

SEMA X RO RAVEKE LI E R

TR AT
(G K FIH ML TE%%E BE  264005)

OB BERSHAEREAN TR R E LN N, — BRI ST AE SE R E R, XS E
IR B A L T R NP, Sibr b, (B2 S EIEERY, (SRR AR RARNA BRI, NiZ
LREBIBEAEMBA R R FxT AL, 2300 A A AN AR AR, REEMMA =R, U
VEAE I B AR A R AR o A 4 B B s-t-cut B3, WIETT 7 6 TR AR AR 5% AR (R B A5 M A i, AR PRIERS e
PRAS PR B AN B A E (JCBR) OHTHE R, A EAE MO KR X S REATOIE], MR . Hit, 20
T PR 2 T 1) RO S5 B AT R R R M T-s-t-cut FIEAE AL K R AR FIIMTU-s-t-cut 52,
X S 2 RE S £ 2 T 8] A 45 B S LR R 45 4 o (7 SUSEIRIGIE 1B AER R AR R 451, tE
RO BE R BE AR B g g in, O HARGER IS AT I 1)z /I 2h A A% (DP) MODP-TP 4%

KR BRMRAMERG BIERNRR: ([GEgE; KE
PESHES: TPI18 SCERFRIREG: A

DOI: 10.11999/JEIT200509

TEHE: 1009-5896(2021)07-2055-08

Coalition Structure Generation Constrained by Trust and
Utility Relationship

TONG Xiangrong REN Ziyi

(School of Computer and Control Engineering, Yantai University, Yantai 264005, China)

Abstract: The coalition structure generation is an important domain of distributed artificial intelligence. Most
coalition formation models are only based on the utility, and any number of coalitions are permitted, which
makes it be NP complexity difficult to generate the optimal coalition structure. Actually, Trust is the base of
cooperation and has direct effect on the final utility. So, not only utility but also trust relationship should be
seriously considered. To this end, the utility constraint is extended to trust and utility constraint, a two-tuples
is used to represent utility and trust, which is the base of coalition structure generation. Inspired by the classic
s-t-cut algorithm for graph cut, coalition structure generation constrained by trust and utility relationship is
investigated. Assuming that individual rationality of agents and the stability of coalition (there is no block) is
satisfied, the network is cut by the relationship of utility and trust to formation coalitions. The proposed
algorithms of coalition structure generation named MT-s-t-cut and MTU-s-t-cut (Trust s-t-cut) can output the
optimal coalition structure in polynomial time. The results of simulated experiments show that the social utility
increases with the number of agents, and the running time of the algorithms are far less than that of Dynamic

Programming (DP) and Optimal Dynamic Programming and Integer Partition (ODP-IP) algorithms.
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B . BT H(Coalition Formation, CF) &% %
REMR R 48 (Multi- B BEAA System, MAS) {5 ZLH} 7T
WERZ —, WX REAE G AT R 7015 2B R 45
F4(Coalition Structure, CS), HH &5+ AMAL
FI4E+A, BIBEE (Coalition, C). CFidFEiE % A
B RACAE AR R AR T D B ARP), BRIk B 4
FJ4 B (Coalition Structure Generation, CSG). &
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CS’....
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e NP,
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hA AR R R E
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— AR, FRoA2-UIE]. Cuty(Ch, Oy, -, Cr) KR
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A e AR BB AT R R AT CSG IS o 45 7E
BAEMEG =< A E,w,p>, £5AMNIENAl=n,
Pij, i, fpw(ai,a;) 3l Aa; Fa; 2 18 S AEAE R
R, MAMGERMAHRR, cf(p) hFHREERITRR
KE(BAEpT R/DMTIEXN R, A AEEME),
V(C) R ORI . MR E AR /A KR
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*1 Eikl: MT-s-t-cutEx

2 EE2: MTU-s-t-cutE’%

ﬁb’j)\: G =< A7E7W:P>
. C1,C2

gﬁ)\: G =< A7E7w7p >
Hit: C1,C2

/(1) THEAEBMER AR
For all Agent ai,a; € A
Py 0245
Endfor
//(2) HEAFEEI A RCS
For all Agent as,at € A
Do
while exist a path p from as to at in the residual
network Gf
Do
cf (p) < min{cf(a;,a;) | (ai,a;)in p}
For each edge < a4,a; > in p
P;j < P;j — cf(p)
Pji <= Pji + cf(p)
Endfor
EndDo
If (V(C1) + V(C2)) < (V(C) + V(C)) then
C1 + C,Cy < C'
Endif

EndDo
Endfor

AINEIIEIR G, SRR AR R R) . RIBGH
{EAE 5 AT 56 RF P R0 SR U5 T30 B
Pk 2 1A (RHE AR RV K R Fpo(0i,aj) o HEIE i
Ko ARGE fowai o) ORIHEAT VR, 4 B ARAL
SARRINCS KL BAL SRR . Ak DT 22
[l 5:2.

SO VEATE : (1), SEAIE. 1
B (1) 3 (4) V59450 BB B P ) 2 BB 3 P
TR M 2 8208, KE (LB
2 LR TS MU 6 R R BT BE, LR 18 ts
A0 260 6 R 7 6 B B B R B S s 3 (3)
3, MRARAE T 56 K R PR 40 LA A 2
BT ERSy, BANEEER, R4 PR AR 2R R
CS J FL gL 2R R

HEERENN: $(1)5, HEEBERM
M, HEREZRENO (7). 2%, itHMET
MK FR, HEREREANO (n?). 5(3)H, BT
BRI B, LTI R AR RO (n®). % E, B
2210 2 WA 8 T 24 N0 (0 +n® +0%) =
0 (n?),

Branzei A VB 5T T F 4 6 50 45 1 1 224

/(1) THEALBMER AR
For all Agent as,at € A
P 025
Endfor
//(2) WEARERN R R
For each edge < as,a; >¢ E
fow(ai,a;)
Endfor
//(3) HEAT IR R 5
For all Agent as,at € A
Do
while exist a path p from as to @t in the residual
network Gf
Do
cf(p) < min {cf (ai,a;) | (as,a;)inp}
For each edge < @;,a; > in p
fow(ai,a;j) < fpw(as, a;) — cf(p)
fow(aj;ai) < fpwlaj,ai)+ cf(p)
Endfor
EndDo
If SW(CS) < SW(CS’) then
CS — CS'
Endif

EndDo
Endfor
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S8 BT A 77922 3R fifts-t-cut i 48 gL Bk i R
FF(Ford-Fulkerson) &%, KM/ hcut in) @A) A
BN B R IR L, RV ) e MY e KA ) R
LA
5.2 fELEIE

AR EE S UUR U EEEAT X .

(1) & # L% (Dynamic Programming,
DP): Yeh!'"$2 i HDP 7V H T vk e B 4L &
Ry )@, SR AECSGIR @, 8 DP R RA3 (1)
B R 5 A Dy A A IR R 45 1

(2) ODP-IP%3%:: Michalak® A1SI¢E20154F
GG AR RN A B ADP 7T K B — B FR N ODP-
IP IS

(3) MT-s-t-cut$ik: ARSI AN L.

(4) MTU-s-t-cut&i%: ASCHR RS2 %

(5) CSG-UCTH%: WuZk NMITE20204E 3T
FRRE MR TT
5.3 TENIEHR

AN [ AL CSGRITR PR . — 7 THIA
FAB AR IR R B2 ,  — 7 T 70 & REAAR 1Y
B | AP A 2 4 R AN 28 AT B 1] ) 5200
5.4 BRIRESIHRLER

0<p<O05RMMEIERR, 05<p<LANE[E
ERFR, MEREENFEN AR [KEEXR.
5.4.1 A EEFIRFZNT

WESHR, BiAARR R R B Re R E, PALhx
FNAE R B A M A AR A

WHES, Ao tdH B R Re A= 1 o
Whn. KIS S, HE|A|MNEERZ, MT-s-
t-cutFH ik MTU-s-t-cut FEMDPRE L #2458 F)
Bixgin, Jf HigmEEE A —%. XU PAECSGIT
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*-DP
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5000 [
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#L oA F
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R AE
5 | AR L2 AR R #1520

W, BRI B MR, RIRFAE I R
5.4.2 |A|XEITASE] RIS

TEIASAERILS, 43 AN A B0 R R AR 4R 3t
17CSG, WEFKCSCHTFRIINTE . E6FR RN P Fh &k
PR B A SR ST M C R, ETRIRMT-s-t-
cut HE EMTU-s-t-cut BVEH B AT TR % e, 34>
B RE AL BR R R CSG IR BB B, hALHR N B2
BATH ], A Nms.

SNTE6RI B 50, BEE|A|IIER, PR
BATH [AIAH RN I, AEAZAET R R AT W
K7, BHMTU-s-t-cut ) H %S 471 8] — Bt
MT-s-t-cut Bk R T . JRINE T, FHE
A RS, B RER IR HEXT R B AT R C R
ORI R, TH T Ba A U I R [A]
5.4.3 T{TRIEIXTEE

HESAI 1, & R RS 13 N, DPHIE
FODP-TPHVE 1) TAE &3 i 2 KT MT-s-t-cut
FEMMTU-s-t-cut Bk

AT RN E9FTR, BALAR RN AR SR,
PAARRNIBATI ], AL ms. WIE9FTR, AT
P AR IE AT I [ /N FDPH L 5 ODP-IPH.
15, I ELBE R GEAR B R N s SRR

SR . DPREMODP-TP AR 8] & 24
FEANO (3™). DPHRE K FEA AR N 157 3K At 1 i)
B R T T IR, SR I, R
RIGIF ISR s R, FENEEAR. BT

o FfAfL x
700 | _ye. ERIEAT b
% 600 | - TEIS1E
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200 &
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1100
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800 (- A UMTU-s-t-cutfiifsiy .*
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K 7 SEIEATIN A0

B ] (ms)

7 — ; . :
-%-DPFIODP-IPHE T /& H
Gt - AR YU MT-s-t-cut, MTU-s-t-cut .,"
= 5 ﬁ‘{iIT’EE I'I ]
= i
X 4 7
1
B 3 /
1 ,x"‘
0 # .3 do—m—""" X’- N VN
14 15 16 17 18 19 20
HhehdE

Kl 8 LIEREX

2.5 -
—#— AR MT-s-t-cut ¥
20 | X A MTU-s-t-cut i
— 7 | =%-DP i
g ~-ODP-1P {
N 1.5 ..’
—
R
E 1.0
05
0 %
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9 AR ST IE S (%] b

KR P E R VA, H O SRR I ) 8UG VA
TEfa S E PR R B, GRS A FIR . ODP-
IPEEE—FRAEE, TR T M i R 25
Ko, BEG T DPEIER TU 4 B AE A0 I 28
SRR MR, R IR E RS T AN AR
. KT ODP-IPHIEIE AT I [0 Z/NFDPEER
BATH A e MT-s-t-cut FIERAMTU-s-t-cut H i1
I IR 2% O (n?). FEA ARG B B A Al T s-t-
cut AT B LR . S0 (n?) <O (3™), %
HAHn=30, A HES.
FAREIARIE G g AR ek, IDP &L
ODP-1P 5y B34 01 ¥ In) 45 = o 48 By
PATHIR T T B E T AR R B3 N3, TE

N2 x 3", XFMT-s-t-cut HVEMMTU-s-t-
cutBH ik, BN sk 5 R B R AR A S AT AL
MK R, i EEAEE, B — G4
G'. G'SIREEMMLL, W7 2nkid, 2R
REEE S I BRI (5 AT AL o 5T R Re Ak 7 AR
TEESHRAR, PATEEITH B E TERH
n¥AER(n +1)°, TARBN3® + 3n + 1, Yn=20,
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3n+1, HREnMIEK, ZHEHOREK.

Wu2s N IFE20204F 3 T S R 2 Wi R 7
TERT I WA S5 AT R PR R T R, $RH—
Rl 3 2 1 Anytime Bk B % 7. CSG-UCTH
AR B S5 0 A 1A IR TRD e T SR 56 PRI AR I B, IR
EARER TR B AT — IRFE R RO W R, TR
AR A AR FE R AT R E MBS R AR
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