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Abstract: For the problem of major solution methods for matrix games with fuzzy payoffs, an effective methodology is
developed to solve matrix games with payoffs expressed by trapezoidal fuzzy numbers. In this methodology, the concept
of a-matrix games is introduced and players’ fuzzy values are always identical. The upper and lower bounds of any a-cut
of the fuzzy value and players’ optimal strategies are easily obtained through solving the derived four linear programming

problems with the upper and lower bounds of a-cuts of the fuzzy payoffs. Particularly, the fuzzy value can be explicitly

estimated. Compared with other methods, the effectiveness and feasibility of the proposed method are illurstrated.
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X [] o= BT 3.
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m
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=1
s.t Zafjmﬁ(o) 2 17 J = 172a , 15
=1
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=1
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VE=VE(0) = v*(0),
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EH3  EE AT A TIEN (AR RE XS 5 A (R
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WA KRNV = (VI Ve vme v S H0] 55
ISR AR (24). (25)~ (27) 1 (28) 3545
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(1 - a)vlv
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Via)=[aV™ + (1 —a)V,aV™ + (1 -a)V"],
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a€l0,1]
aVm: 4 (1 —a)V']},
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zf(a) > 0,28(a) > 0.

max {t1'(a) + 5 (o)};

N T E T 34T J7 5 BB, 51 ST 3] H B 54 s.t. [180a +190(1 — @]t (ar) +
BB B A AN T 37 A B B O B SRy i N, BRI RS Py [156c + 158(1 — a)t5' (@) < 1,

f?ﬁ%ﬂiﬁ&%@% A= SR, P A AN

SRS (I K LE 72 SR 6y AU/ 2B 72 SR 6o), Py 45 P

A SR (17 3 SR SR WG 5y AT 1) 25 BE SR B o). I T

5 BANTE 4, To A S )3 7 000 RS U 2 A, 8% 1)

MR M S AR A BRI T

i (175,180, 190) (150,156, 158)
(80,90,100) (175,180, 190)

S5 I EHE A TEN (TePN IREERE 30, & T A

[90cr + 100(1 — )]t (o) +
[180c 4 190(1 — )]t& () < 1,
(@) = 0,5 (a) > 0.
) 2, AR 2 (21) A (23) #3d dn R 28 BRI T
R, SR AT 45 S A A TEN AR B 58 AR a- R B X
I E AR AN, 45 R UK 1 s,
min {a1(a) + 23 (@)};

itk For (175, 180, 190) Fm 15 P, P 1 25 [180c: +175(1 — @)zt (o) +
50 9, I, T Py AR P NS o (01 900+ 80(1 — )]z (o) > 1,
FHTE 175 ~ 190 2 [, FUh HORIHL 15 ez, [156a + 150(1 — a)e; (@)+
I (16) A0 22) Fs 1 Ao AR B, S [180a +175(1 - alas(@) > 1,
145 52 o TEN (B Mt e A 0 o SR 4 1L 48 z1(a) > 0,23 () > 0.
B AR S, 45 SR 1 B . max {t7(a) + t5(a)};
min {zf(a) + 28(a)}; s.t. [180a 4 175(1 — )]l (a)+
s.t. [180a + 190(1 — o))z (a)+ [156a + 150(1 — @)]t5 (a) < 1,
[90a + 100(1 — a)]zf(a) > 1, [90a +80(1 — )]ty () +
[1560r + 158(1 — o))z (a)+ [180a 4 175(1 — a)]t5 (a) <
180 + 190(1 — )]z (a) > 1, t (@) > 0,t5(a) > 0.
F1 o-FEREXRAIXE LR, TRERS AWRIEREE
BEKT o 0 0.1 0.2 0.3
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VEi(a) PR

(y1" (@), y5 " ()T

(21" (), 25" ()"
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(0.2623, 0.7377)
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(0.7917, 0.208 3)
(0.2083, 0.7917)

(07426, 0.257 4)
(0.2574, 0.7426)
155.7927
(0.7915, 0.208 5)
(0.2085, 0.791 5)

(07475, 0.2525)
(0.2525, 0.747 5)
1563771
(0.7912, 0.208 8)
(0.208 8, 0.791 2)

(07525, 0.2475)
(0.2475,0.7525)
156.9615
(0.7910, 0.209 0)
(0.2090, 0.791 0)

Via) = [VE(a), VE(a)] [155.2083,166.3934] [155.7927,165.8317] [156.3771,165.2757] [156.9615, 164.7257]
BEKF o 0.4 0.5 0.6 0.7
VE(a) EIR 164.1818 163.644 1 163.1126 162.5876

(i (a), y3t* ()"
(21" (a), 257 ()T
VL(a)—FKEl

(i (@), y5 " (a)”
(217 (@), 25 ()T

V(a) = [VE(a), VE(a)]

(0.7576,0.242 4)
(0.2424,0.7576)
157.5459
(0.7904, 0.209 6)
(0.2096, 0.7904)
[157.5459, 164.181

(0.7627,0.2373)
(0.2373,0.7627)
158.1303
(0.7902, 0.209 8)
(0.2098, 0.7902)
8] [158.1303, 163.644 1]

(0.7679,0.232 1)
(0.2321,0.7679)
158.714 8
(0.7899,0.2101)
(0.2101,0.7899)
[158.7148,163.1126]

(0.7732,0.226 8)
(0.2268,0.7732)
159.2992
(0.7908, 0.209 2)
(0.2092, 0.790 8)
[159.2992, 162.587 6]

BEKF o

0.8

0.9

1.0

VE(a) LR
(Y1 (@), y5" (@)™
(2 (@), 25 (a)"
Vi(a) TR
(y1 " (@), 3" ()T
(=" (@), 25" (@) "

V(a) = [VE(), V(o))

162.0692
(0.7785,0.2215)
(0.2215,0.7785)

159.8837
(0.7899,0.210 1)
(02101, 0.7899)

[159.8837, 162.069

161.5575
(07840, 0.216 0)
(0.2160, 0.784.0)
160.468 2
(0.7897,0.2103)
(0.2103, 0.7897)
2] [160.4682, 161.557 5]

161.0526
(0.7895,0.2105)
(0.2105, 0.789 5)

161.0526
(0.7895,0.2105)
(0.2105, 0.789 5)

161.0526

HHER 1 A0, 78 1- FREXT S, MR N PR
AL HEBE (0.7895,0.2105)T H R H A Py i Bl 5

% (0.2105,0.789 5) ™ i, X 5 {5 /& V(1) = 161.0526.
TREA R, 1- R XS 200 DX ) bR AR AR F Y, RO VL (L)
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Mot H KMAAHARE T R A AR 7k 1225

= VE(1) = 161.0526. K, X [A1% V(1) BN E
161.0526. [A1H, 0- X 54 A V(0) = [155.208 3,
166.3934]. WA, %5 513 H 30K R TEN H R RE T 5 A
IREIE N V* = (155.208 3,161.052 6, 166.393 4).
32 HpEERER
3.2.1 Campos 7k
XTI Py A Py B2 M RRI) i) R A 2
min {uf +ug'};
s.t. 545u§ + 270uS >
464u§ + 545u§ >
u$ >0, u§ > 0.
max{vlc + UQC};
s.t. 5450 + 46405 <
27005 + 54505 <
¢ >0, 05 >0.
iU N RS L AWNEIE = &y 1B i EY G
B 5N

(1%, 3T = (0.7725,0.2275) T,

(X)) = 160.8099/[1 — 0.096 7(1 — \)],

(219, 23T = (0.2275,0.7725) T,

w* (1) = 160.8099/[1 4 0.1533(1 — 7)].
R, v*C(\) > w*C(r). WA, w*C(r) —ALhr
€ [0, 1] NSEUIIBREL, v C(\) 2PN [0,1] H
SRR R F SRR, M = = 1, O (1)
= w*“(1) = 160.809 9. [k, Campos A A A4 TFN
(Y e 55 A AT BRI < B2 1T 160.809 97,

3.2.2 Bector 7%
F AL T Campos /5 7%, Bector 55 iz H Yager &
HU XF Ry N Py AT Py B2 R i) A A
max {vP};

s.t. 545y7 + 270y > 3vF —0.29(1 — ),

464y + 54598 > 307 —0.29(1 — N),
yt +yy =1,y0 =2 0,y5 >0.

min {wB};

s.t. 54520 + 46428 < 3w” 4 0.46(1 — 1),
27028 + 54528 < 3wP +0.46(1 — 1),
leJrZQB = 1,le 20,223 > 0.

T I SR TTAF P A R RO I e A SR s AR B U
i FAE A
(yi P, y3B)T = (0.7725,0.2275)T,
v*B()\) = 160.8099 + 0.096 7(1 — \),
(228, 2B = (0.2275,0.7725) T,
w*B(7) = 160.8099 — 0.1533(1 — 7).

3-0.29(1— \),
3-0.29(1 — \),
340.46(1 — 1),
3+0.46(1 — 7),

w] W, Campos J5 7% F 15 5 Bector J7 £ AT 15 B B AN A,
HM X #£180r # 1 A& A RHEESRANR.
323 Li # &

SN Py BIES 1 JE SRR ) AL &

max {fPm Dmy

s.t. 175yP 4 80y > o7,
150y° + 17542 > P!,
180y + 90yL = vP™,
156y + 180y > vPm,
190yP + 10042 > P
158y; + 190y5’

v )
UDZ g UDm < ,UD'I‘7

=

VoV

,UDT’

WV

yl +yd =1,

yr >0, y > 0.
| FH 281 X)) ) B A FE vk T 1S B AR R N
*D7 0Dl *Dm UODT‘)

v ’U ) )

(y
Horp: y*P = (0.7895,0.2105)T, v9P! = 61.398, v*Pm
= 161.05, v°P" = 163.063.
JRHN PSS 2 R 2R v) R A A tn
max {sz _ UDZ};
s.t. vPl <175 x 0.789 5 4+ 80 x 0.2105,
Pt < 150 x 0.7895 + 175 x 0.210 5,
vP! < 161.05.
max {fDr _ ,UDT};
s.t. vP" <190 x 0.7895 + 100 x 0.2105,
DPr <158 x 0.7895 + 190 x 0.210 5,
Pr > 161.05.
K 5 RS A R0 Pt = 155.0025 flo*Pr =
164.736. R, R A Py Bt S g A B U a5 N E
435 y*P = (0.7895,0.2105)T Al o*P = (155.002 5,
161.05,164.736).

A3, i N Py B A 38w A BBl 2 A
I z* = (0.2105,0.7895)T A o*P = (155.2625,
161.05,171.055), H o*P < o*P.

33 FHEHE

1) EAR AR VR EE R AL Li BRI
Bector % 1) J& H A\ Wi 33 18 #B 24 TEN, #H bt T Campos
R RSB, AT S ORI B ZeVE 4 5 i 4.

2) SRR S U7 i B, Campos F1 Bector $
H TR 5 o 7 v TS AR Ak 7 V2, (E AN e R R 15 3
SCAE 4y TN IR B xof 55 (%) B {8 S Ji ok 2. Li A2
KT TRN HEF 28 &A1 2 H bR BRI CATHE S A
(AR, H B A 55 408 T P 1k 438 1) TEN 1) R 5%
AR TTERRE T o 0 FEXT S0ATBOH (8 B 2, il

v
v
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* R ¥ 30 %

Tok 28 P R ) PR T A8 e B RS 4R R e HIE B T3
52 TrEN AR B R R0 SR A7 £ — > TrFN fif. 73
Ah, SCAT 9 TrFN AT 2 R 56 I AEIE o- BUER 1Y
BB R N B S5 0 SRR AR 2 B 8 i SR g 4 A
R SCATHE -8R AR FN0- BUEE LR T 2R PR TI 3R 1S

3) THEAE R L AT I D7 DU R
SRS A TEN R X6 55 A OB (8 A= b i
I AT S s, AR BOMIAE V* 19 L N E AT, sh Ak,
Je v N S8 H A R D RERE Ve, BT R RN Py
an (B B RN Py AR (i), XA AN
TEN [F5E FE XS 36 1A 2 B RRE. AR Li i A th g
KAF R N BIBORIHE, (EASBERA TR IS = i AR
(ERGEESEIEI

4) TR VERI FUAL. ARSIV R ER R 443
A5 2 TN IR A6 B0 3 1) 4 M R0 K i) R, T L A5 2 =5
BER A 6 AN 2 14 R RI) iF] B, Campos 2 Fll Bector 74 &1
XA R 23075 B R A — RPN 2R o) @, DRt
KX TTERIT AR 5.
4 & ®

ASCEE N - FEFEXT S MES, SRt T —Fh
SRR SCASE DA TR AR 5 16) R I o 55 118 42 11 Kl i 7
W, IR T R N BT 6 SRAB 46 A [R) SR il 5 2,
FUAA S A0 e P o 4 25 RAS B T B E. ShEE AT
NIRRT AL GEAR) SR BT SRR 7 1%, M il
P AR5 BIAEE T [ 21 1) i fi 138 i i A%
WAL, H T BRSO H2 & W ASERI S 4E ), AR ST
V2R 38 A RSERY) SAS R A of SR SR A 1) R, R B
T2 R b T8 AN e VX 3R 0] R B E (S BA
e FR R H 25 B B, A D — DR A 7T BT
PRSI S BRI SRR 5
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