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Single task coalition structure generation algorithm based on CSGs
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Abstract: This paper presented single task coalition structure generation ( STCSG) algorithm to generate optimal single task
coalition structure. It used CSGs model and hypergraph to generate skill hypergraph. According to the optimal coalition struc-
ture characteristics of STSG |, specifically in both cases when each agent had only one skill and a skill was at most shared by
two agent, it discussed the search strategy of skill hypergraph to obtain the optimal coalition structure. Experimental results
show that search efficiency of the algorithm is high, and the time complexity is O(n’).
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TS o B R ZE A A B R B max g 5,0 (CS) A 1

WME2(c) iR, Y e 5 a b MBUIKE, 0 ¢ 55 d.e K
B max g o5 v(CS) =1,

DL F A B 138 BRI 5 — > H BE B 2 B> agent
[FI ISP 1 £ B R BRI IR 0 A % B 14, X T4 agent JIT R
M RER R RS . TIHRE m =max,_, | E; | =1, Bt
WA agent HAEHA — D HREMFOL T B VLI R S5 A 414

2 45E A STSG, (0 & 58 UL 55 ¢ Fir il 1) 4 R4
fE, JF A REE A 6 thm =max,_, | E;| =1, B4 )
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R MAEERREREIE G B m =max,_, | E;| =1,R184
agent HIHA —NFREIT, B Pl AN 25 ) B0 e AN 28 S

HFFAE—AHERE s Pl DB ) agents B2 'L, 1
PR Agent ZRELH ILHERE s, IFAV Ce €S H V(C) =1, Fi
el',HieC, MIERMBEREER T AFE a8 A
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454 bk STSG e ik B A5 HRFIE 25t L R 3Rk

WA BEERERE G =(V,E)

th TEAERRE B I G TR I BRI A5 CS™ K
V(CsS™),

a) WIha Ak, '8 CST = &, V(CS™) =0, EdgelDs = {1,
2,---,m} M agents = A, RestOfAgents = (J, RestOfEdgelDs = (J,
Conp =D

b) B S B B A agent 2 T KA — D HCHE, B 5IE
max;_, | E; | =1,

for(inti=1;i< =1Al; i1 ++)

{if(1E,1 =1 ) return true;else return false; |

) WAR max, _, 1E; 1 =1, MEHX 44 agent JPA— 4 AE
AT OL (I 3) 5 Hh A SR P 40 35 s B8, BB X 4 — A
e EdgelDs {155 H le; |, SR 5 # BRI HES

d) thE P 2 153 min, _ le, | P52 SR UK 45 H A 250k B
AN N HAT AR RERY agent JEAFALH o

for(int i =1;i < =min,_gle |5 i++){

for(int j=13j< = | EdgelDs |3 ++) |

NG5 g 7 1 520 T e P AR B — A B HERIR 1Y agent
ﬁﬁﬁﬂlﬂﬁééfﬁ C; e

C5° =CS" UG,

V(CS™) =V(CS™) +1;

%%UTE‘J%@E@,@?@%E"J agent FINFNKR Co 1, H V(Cy) =0;

CS* =CS* U Cyl;V(CS*) =V(CS* ) +V(Cy) s

return CS™ fl V(CS™ ) ;
a2 1o

e) WL max,_, | E; | #1 max,_gle | =2, W4EFXF—A~F G
ZWHA agent [F]IHHA HIRELL (K 2) ARG 40 B E RS H
ICHTEI & G BE—A 1] B A BE B R (B, 6 A — 1
Sy QIR TG ] 3%, AR XS FAT— R B R BE R 0,0 WA 3K
BRI ARG ERREREIE 6 = (V,E) BE R 40K,
REERREHIE G o Z 40 &, W 5130 1 AT LR 3] 6 1Y iR
AR NIRRT € NG, F SRR M AE R €S L, V(CT) =2,

O) WER S VRS RERE A G A o0 & AR 4 1 e AR 42
TEI STSG H i R LB R R 8, e A 6 il
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Gy 1, T B Gy T Gy agents B2570bRiC oy DB, Hol 10 2
SEESHIRRICHN El, El, . RestOfAgents =A\(BUD) , Rest-
OfEdgelDs = EdgelDs\(EI,, UEI,) .,

XTI Gy B XS IR agents 25 D AR C..,,,
=C,,, UD H1,

temp

EEXFIE Gy, R ) AR BI SAR 1 — i) —F B_

half , FK A S C.,,,, = C,.,,, UB_half i1,

) APRIEZ R/ agent ALK L, BT LALESR T #9747 [9]
P& G 5 A X d 2208 3100 38 SR v TR R R (IR
AFAEARH S5 R 20 58 SURY A IR A BEAL IR ICH b — S 1) o 33
W0 BRI SHEN EL = {e, e, e, ! KA v TR
1) agent_v A BB C,,,, T, C..p = Ciop U {agent_v} , Rest-
OfEdgelDs = RestOfEdgelDs \ EI, , RestOfAgents = RestOfAgents \
fagent_v , IFTET I G "PEREANL Y A v B 1, 3R [0 3]
2) , B3 RestOfEdgelDs = &,

REEEE C oy o

h) BEATE ., Y agents AL C, thH V(C,) =0,

1) R4 E IR C.,,, FIRE €, ,CS™ = { C,,,,, 1 UG,
v(cs*) =1,

BIPLIL.

2.4 WESFREIH

a) IR A 280 O(1) ¢

b) ~d) X4 agent HYIA —DMECRERIF L, FLmS ] &2
R O(n) .

e) HIMm AR GVERCRBERIE G = (V,E) 215 —/r 18], H
R RN 0(n)

) A2 T B BRI (B B2 28 B0 O (n) AT XET18] G R
XFIE Y agents a5 D IAZIHR R i A IS 0] 240 O (n) L 5
XFE Gy R o) ik R R S 4B h 0 (n®) , BF LA B8
P WIS 2B R 0(n®) o

@) TETR N 1Y &1 v e S it /0 Y 0 LB o 3 B A
L RJE R AR A agents A B op, FG e ) A2 2% BE R
o(n*).,

h) i) B 2 28BS O(1) o

B A SRR I R 24 0(n?) o

3 ZRER

RBAERE AR, B F AR AL AT TR
S 5 HC 2H AR A AT 3
U B HIETET A agent HIA — N HAEREOL
T, B max,_, | E, 1B}, 3% agent BLH N n =10, F 1% E £ 1> agent
FrEA AR, N3k 2 PR
22 agent T EA MIELREME L 1

agent skill agent skill
a s ag 53
ay sy a; Sy
as sy ag sS4
ay $3 ag S4
as 53 a10 S4

BELZ AT A5 AT S 5 T = 11,005,105
A T ML X THEER TR, 2k 3 s,

®3 BMEF T A SRENR O

task skill

al 51552553554
ty 52,553,584
2 S1,83

iy 52554

is 53,84

Zeb R SRR AR IR 4 PR
Fd ML TP RTSHRLLE E RRG

task V(CS) BEEH S CS

t 1 {{ay,az,a4,a71 , 1a3,a5,06,a5,a9,a10} |

123 2 Haz,a4,a7’,‘103@57‘197!9‘:“1@67‘18,‘110|%
I3 1 {{ay,a3t,1ay,a4,05,07,a4,a5,a9,a10} |

1y 2 {tag,azt ,{as,a9l,1ay,a4,a5,06,a5,a10! |

t 3 i b b1 b b
s tag,a7} ,{as, a9, 1, ag,ag} ,1ay,ay,a3,a10}

o BRI max,_le | =2, Bl MG RRIR 2 GBI
agent JE[F P4 (015 DL, B agent 30 H M n =30, 3 AL 54
agent T HLAA AU BE, W2 5 Fion .

%5 agent FTEAT R RENS UL 2

agent skill agent skill
ay 51,93 a6 S9
ap S1,9%2 ay7 512,926,532
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a3 56,520,921 azg $28,929
ayq S7 a9 $29
a5 S8 azo 331

AT S 1, SERURAT S ¢ R S WA IR, ST R
(E55 ¢ B BRI S = (5,00 vsm | o P WILEE I o AT 2630
Sy I BEHL, a3t 10 WHHEE, 55 B 6 s (Lo A 0t
B C 45T LA SEMAT 45 BB, A BB agent ERT)

F£ 6 HUTS ¢ B RIS,

task V(CS) minl|C| max|Cl SEA I B 45 4 €S *
i las,a4,a5,aq,ag,a19,a11,a12,
@13,a17,420,422,@25,
3 1 16 17 ayy,a9,a3! ,1a;,a;3,

a7,09,014,4)5,216,

13,019,031 523,024,426, Ao | |

T 3o 55— 2 5 S 0 T DAAS R A e S B R AT 55
SRR P W ATATHY . 7255 T HEIESIR H, STCSG B 4%
PR AETETT LA S A 3 75 B AT 55 ¢ Y AL DL B B 254
T 3 3 WG 2 BRI 56, STCSG BRI S5 S AE (T 4% 2516 )
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