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Group-based potential games with incomplete-profile

XU YongT, SHI Sheng-nan, WANG Jin-huan, SU Xue
(School of Science, Hebei University of Technology, Tianjin 300401, China)

Abstract: In order to investigate the group-based potential games with infeasible profiles, the group-based potential
games with incomplete-profile is proposed. Firstly, using the semi-tensor product theory, a method is provided to verify
whether a finite game is a (strongly) group-based potential game with incomplete-profile by checking whether a linear
equation has a solution. Then, the relationship between the group-based potential games and the group-based potential
games with incomplete-profile is studied. Finally, an algorithm is proposed to find the smallest set of infeasible profiles,
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such that the finite game will be a group-based potential game in the remaining profiles.

Keywords: potential games; finite games; infeasible profiles; semi-tensor product; feasible sets
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Py(z, 27 N) — Py(y,
Py(z, 27 N) — Py(z, 2N
Pi(y,z™™) — Pa(y, N'i)-
MR P — Py AN — A8 5, W 2 /D A7 A2 P R 25
8%, 85 € £20, 1115

Pi(s7) — Pa(s1) # Pi(s3) — Pa(s3).

5 GREET HmA AR R R B IR Ja I K
.0

Al 5

S

—MEEBEB I ARG = (N,
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C, S, 0Q2) R F T B M H R, Y HAUCYfAE— D
@ﬁ%d}\h(a]\]b,$7N‘),/V%EX¢H:’{£%E(J$NI € Sy,
aNie SN i =1,2....om UK (zN,x ) € 0,

A F oL
cj(xl,xg,. . ,.%’n) =
P(x1, @2, ..., %) + dj(@n,, 2~ N),  (15)

Hrb zy, RN EATIZI
ER AR MR S R

Cj

7,07 = (™)

P

e
E

i) y,a V) &

_ ( -N
) - P(l’, x_Ni)
Cj Yy, T ) - ( 7Ni)‘
AL ANZ S 5 TR R RE N B SRS SR 34 Sy, Bk, A
IR eI d, (o~ N), /TR (15). O

T R (15) AR FER R, X T2 (1)
LR, BNV == ViAg, EY .= Ef Ag. ik, 2%
(15) "] AFRIR B T G

~EP EZ 0 ... 0| |& b$?

~E? 0 Ef .. 0| |&| [bf 6

J

9]

T, z N

(
(z,
(
(

Ni Py, x

—-EZ 0 0 ... E?| |, b
Hop? = (V2 —vi)Ti =2,3,...,n. %R A6) AT
Wifdiid N EZ¢ = b9,

EE4 —NEEERHAENERERG =
(N, S, C, 2) R T HEH (1) I T3 B 1 41828,
HACU AT (16) BAH — M. R EAAAE, W5
ERAU A )

Ve =V — LBl Ag.

UEBR 1) B S n N, A (16) BAHF — A
fig e MER SN TAEEN G € N;(i =1,2,...,m)
AR (xn,, 2N € Q¥IOL, K Mi% il 252 3
T oRAf AL,

2) ROk — etk BUBLR | i S A R, 5T — A
e B R A E R A 2R, 555 (15) 7T DA S i) ==
B

VE =V = (WIn, )" =V = (EN)Aq. O

w6 G = (N,S,C)—NET Bt

HilgE, Bl {74 0 € S, MG = (N, S,C, 2) &£—4
S RF K | SRE ISR A

EBR G — ML TR Br (0 A 2, R T4E
Bz Noe SNz ye Sy,i=1,2,....,m,H(x,
™), (y, a7V € SEA T RO

M) ey, a™™) =

P(z,z=N) — P(y,z=N).
XK 2 e S, EAXNTAEEN (z, 27N, (y,27Vi) €
QB AE &AL O

3 6 R AL
34 H &

BBE—MEZEG = (N, S, O) A5 TR A A
Z8 %o 1 B EH 1 B — AN, R B N )
R AT RBE 215G = (N,S,C, Q) RFETH
[l 5 % JRy A A T .

step 1: F & [02°| = 1IN, IE Ny = (1,2,
kL MR Ag = S\{di}, HFi € Np,.

F2H8 Npy 03 BT, 3R BIAH LI A g, il 75 72
ES¢ = b2 B j € Npy,Ag = S\{6}, 14153
ES¢ = b2 AR, MIBEESE o, it ¢ = {67} 750,
BAT T —25.

step 2: F & [02°] = 20 YL, K Npoy = [12,13,
oo 1k,23,24, 0002k, (k= DR Ag = S\ {0},
di},ﬁlﬂlﬂ@j € Nps.

F5H8 N po T E T, 3R BIAH LI A g, fif 75 72
E8¢ = b2 EAi{Ep,q € Npa, Ag = S\{0F, 67},
FESE = bR ML, MR ¢ = {67, 67}
B, AT 25,

stepk — 1: & |02¢] = k — 1R, C
Npg—1y = [123... (k—2)(k—1),123... (k—2)k, ...,
234...(k — DKW [Ag] = 1L EXFEL T, THE
EZ¢ = b2 DR R, FIkEE R,

E4 AEZESHHTR R — 1B 2 AR AES IR
Bl —Af /N 20 fE A IR GERIR R T
—/NMET R AR R R B AR AR E AT
S 2% P T R ) R, 2 SR 2 4k 8225 R A AT PR T
SR 2 R 11 ] L

VPR RIS FH B4 2 v, BT DAAS 21 S /N AN TT
ITIRBENQ = {68}, BB 2 AT 50, FERI RGBT,
HIRZEG = (N, S,C, Q) 5T #2853
HIIE.

4 4 ®»

ARICHEFE T HE TR AR SE 8 R A AR, I
ANTIAT Joy 35 P 5 T 1 5 18 2. ) PR R B~ ok AR
R, A M R T B AR e B R A A R 1 S5 4, 45
FIR—ANHREIEG R ERETHMIE TR HH
TR 78 70 0 B2, [R5 — NS, 3R B /s
AT SR 3, G IR GIERI R /A T
R i IEISREISELE e

cj(z,a™
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