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Abstract: For the problem of matrix games with payoffs of intuitionistic trapezoidal fuzzy numbers(ITFNs), a solving
method based on weighted possibility mean is proposed. The new operation laws for ITFNs are defined. The notions of
lower and upper weighted possibility means for ITFNs are introduced as well as the weighted possibility mean. A new
ranking approach for ITFNSs is given according to the weighted possibility mean. According to the new ranking approach,

the optimal strategies of two players can be obtained by solving the bi-objective linear programming model. The example

analysis verifies the feasibility and effectiveness of the proposed method.
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RS T BT ST S AHE A TTEN (R 4R B 1 5 (R
ITEN 4 P 187 25 ) 0 J L SR 7 vk e e X T
ITEN 7 i)z Sk ), Foak, 51N T ITEN R L B
BORT G PRI R IR AT B2 3R (M 2, AR A mT
REMEI (L T ITEN BT I HE 7 530 PR T 32
A A TTEN (150 B AR, JR9h SR g ik e, T
SR T %5 R A
2 HIEB BB
2.1 HRBHEMENEX

B8 L I SIS ot NI SRR 8 8
T —a
- ,ua, a < x<b
pa, b <z <o
/1'?1(1') = d—z
T Ha c<x<d;
0, otherwise.
Ak e
b—:c—ll;ua(m—a)’ o< <b
—a
(@) vg, b< T < ¢
Vg\x) =
m—c—;mﬂd—x)y c<x<d
—c
0, otherwise.

E*:Ogua 1,0 < <1, pg+vz <1;a,b,c,d
€ R, #a = ([a,b,c, d],ua,ua) 3 ITEN; g, va 579 K
I KSR @ FE R N AE SR B BE; ma(2) = 1 — pa(z) —
va(z) A a R R AL, HAR BN, o~ B0 BOBA € .
b = c i, ITEN 2144 TIFN.
2.2 ITFNHRIEEEW
EX2 X FITFNa = ([a,b,c,d); pa,va), #a
> 0, WIFRH A IE ITEN. RS0 g (/)35 4 1E ITFN.
EX3 Wa; = ([ai, b, i, di]s iy vi) (i = 1,2) 4
P ITEN, & X
ay + az = ([a1 + ag,b1 + ba,c1 + co,dy + da];
pa A\ pasva Vo), b f55 A,V KR BUNFIECK 2
5.
2)ayae = ([araz, biba, crca, didal; pi \ p2, v1\/v2).
. {([Aal,Abl,xcl,Adﬂ;m,ul),A>o;
3)Aa; =
([Ad1, Aeq, Aby, Aaql; pr, 1), A < 0.
da = ([a}, b}, ¢}, dY]; pa,v1), A= 0.
SyuE Wy, bR IE SR AT S 1
D) ay + ag = az + ax;
2)aras = asan;
3) MA@y + az) = Aay + Aag;

4)(at)k = ap*k, apak = a; ™, Ak >0;

5) 4 a1, as, ag NALEITEN, WY
(@1 + G2)a3 = G183 + dpds, (A1d:)ds = a1 (dads).

SE1 5 CITEN (138 58 R AR Sy a2 1 R ),
LG A N K S AN N AR S R R, R S
TR BRI 2 3CHR (7118 &, 5 L3 45 R
ITFN iz 545 Ho0f sk i 5 A sk Ja B /R B0 FTHCK
(4, R UOR B /0N 1R S5 J B RO () R SR 8 B2, T (8]
[y is S5 0 sk e 5 A SR 8 FE AR N i e 5 T (1)
ALFR. 5], 5 ITEN ([1, 2, 3, 4]; 0.4, 0.2) 5 ([2, 3, 5,
61; 0.5, 0.4) K, thE X3RRI KN (3,5, 8, 10];
0.4, 0.4), BEAT O SR I J5 R 48 /N Al SR g 5. 1 [8] 1
F 45 58 ([3, 5, 8, 10]; 0.7, 0.08), W] WL, )& F 0.4
F10.5 4% HE— 25 Kk R 0.7, 1 AF 3 8 F 0.2 F10.4
Wi/ 0 0.08, 5 3uia 45 B Am B . Bk, A
S S ) T i e B LS R T sk S AT
R AR M ITRNGE {6 TIFEN I, 52 X3 BIIE 1L
4 [7] TIFN [f1ia 5350
2.3 ITFN B4 AT gEtE384E

EX4 XNFITFNa = ([a,b, c,d); pa,va), EX

I (v, B)- TR, a- BREEFN B- B 731N

aa,p = {z|pa(z) > o, va(z) < B

ao = {z|pa(z) > o}, ap = {zlva(z) < B}
Himo<a<pg, va<B<L,0<a+8< 1

MR ITEN [ 52 L 5 13 5
(b—a) J (d— c)a}

o = [, 8] = [a+

Ha Ha
ag = [ag, af] =
b—avg—pb—a) c—dvg+ p(d—c)
|: 1-— Vg ’ 1-— Vg ]
H17E X 4 B3 200 K g B

EIE1 X TATEITENG = ([a,b,¢,d); pa,va),
0<a<pava(r) <BLLO<a+B< LA
o = o) ag.
EXS5 XTITFNG = ([a,b,¢,d]; pa,va), X

FS s AR E s AUh T BT REVEII(E 3 5
my(aa) = jﬂa il f(a) da/ fl Pos|d, < @ ]da,
m*(da):jua as f(a da/j Posla, > atlda,

my(ag) = V aﬂg dﬁ/j Posla dﬁ,

m*(ag) = L& agg( dﬂ/ fo Posfag > aglds.
b Pos I REREN, HAY

Pos[a < al] = sup pa(z) = a,
z<al,
Posla > a%] = sup pa(z) = o,

r=>al
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Posla < dg] = sup va(z) = 5,

zéz’zlﬁ

Pos[a > ag| = sup va(z) = 5;

w}dg
(@) A1 g(8) AAE 55 PR URA ISR, L AL
a € (0,nal, F0) =0, [ fla)da = s,

Bl o) =0, [ g(B)aB=1-vs.

SR RS () BB T B 1 58 €82 o B 10 02
N OB fINBCEY, JESR 8 s 8 (R inAn]
REPERIME I B- #AE M IRy CR) (A1) g INBCEE).

EX6 XfTITFNG = ([a,b,¢,d]; pa,va), X
ISR | A w& AR Bk SAE 53 0 ok

m(ia) = [ma(Ga) +m*(da)l/2,
m(ag) = [ma(ag) +m*(ag)]/2.

X TASRN ) - AR, AL RREL f (o) BT LAEUAN ]
HIAE, AT I8/ T EAT AR AN 2 2 1 - BREEXT T
m(aq) IEEIA, FE 1S m(a, ) B RELE G Hh R W SR JE R £
FROAE S — FRC, AL ek f (o) B IBCLEL DY AE A m(d)
HA MR 2IA L, AN SCRAAE A s, 2k
TR AT VNP, KT g(8) A1 2R 43 Bt
i, JEHL

fle) =2a/pa, o €0, pal;

9(B) =2(1-pB)/(1 —va), B € [va, 1].
133

m(Ga) = pala+2b+2c¢+d)/3,

m(ag) = (1 —va)(a+20+2c+d)/3.
PO < pa +va < 1, A m(aq) < m(ag).

EE2 WITFNaG; = ([a;, bs, ¢i, di]; pa, s Va, )s @ =
1,2, HoSRJE « 3E S5 ok 25 0 A ] fig M X8 23 i ok
m((@i)a), m((@i)p), i = 1,2, 4% fta, = fays Va, = Vas
A1, Ao A IE SR, WA

m((A1a1 + A2a2)a) = Aim((@1)a) + Aem((a2)a),
(1)

m((Aar + A2da)g) = Aim((a1)p) + Aam((az)s)-
(2)

e HE X3 A

A1ay + Agdz =

([Ara1 + Aaaz, A1by + Agba, Arci+

Aac2, Mdy + Nadal; pa, N Mags Va, V Vay) =

([Ara1 + Aaag, A1by + Agba, Adrcr + Aaca,

Ardy + Aadol; piay , va, )-

e X 6153

m((@i)a) = pa, (@i + 2b; + 2¢; + d;) /3,

m((A1G1 + A2G2)a) =

(a1 +A0dz) [AM101 + A2az + 2(A1b1 + Aoba)+

2(A1e1 + Aace) + Aidy 4+ Aads]/3 =

A pia, (a1 + 20y + 2¢1 +dy)/3+

Aofia, (a2 + 2bo + 2c0 +d2)/3 =

Am((a1)a) + Aem((az)a)-
[ BT R (2). O

B, BN =N =11, 7

m((a1 + az)a) = m((a1)a) + m((@z)a),
m((a1 + az2)p) = m((a1)g) +m((az)s).

24 ITFNIHRFF#%

BRI E I wI e M A (8 AL T B L AR & ) 2 (1),
A DL M 220 o ROR) T 2 AN A E A B
AR, R RE MRS BOR, AH RV IR ASOR HOB K. 2 A
ITFN a;, F SR8 « JF 58 o 0 i nT fe 1 3548 23 01
Hm((@i)a), m((@i)g), i = 1, 2. AT GEMEIIAE,
25 N i R

DA m((a1)a) < m((az)a), Way < as.

2) #Fim((a1)a) = m((az)a) I, A7

OF m((a1)s) = m((az)s), War = az;

@ # m((a1)p) < m((az)p), Way < as.
3 ITFN 3ERF [ 5RRER 4 2 K KA
3.1 ITFNEREFFER pHaE

WL ICAHITFG = (LI, 8™, 8™, A) 4 S AHE =&
ITEN [f 4 B 2R, L I T R ZR i & 5

a
a

N 81 = {61,02, -+ , 0} M1 Sy = {01,009, -+ 0.} 7
A TR P 2liskng4E, B
S = {X = (xlvxZa"' 7xm)T|$i > 07

Ty Tp 4 = 1,
S ={Y = (y1,y2,  ,4n) |y 20,
Y1 +y2+-+y, =1}
53 9 by FEVR B SRS 4 ITENAEBE A = (@) mxn N
Z 5 NTIIBASFERE, ai; = ([ais, bij, cij, dijl; Hay, > Vas, )
MR G303k 5 20 HE Wk 6, € SiMlo; € Soffl
KRG SAME. H T ANFRIHZE, 9 X € S Y €
S, XTAY %52 5 N 1IR3, BN TG
SR
HE 33125 N TR A E A
B(A) = XTAY =YY aja; =

i=1 j=1
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m

n m n m n
( [Z > aimiy, Y Y bimiyg, Y > CiiTiy,

i=1 j=1 i=1 j=1 i=1 j=1
n

E E dlszyg} /\,uaj,\/l/a7)a

i=1 j=1

EP/\%D\/&MJJJXT(@ j)EX/J\ O N

E(A )jjITFN AT ICHR 7], 2t b X
EXT "o = ([a% b, ", d"); us,vs), w = ([a®,
b, e, dV]; pay, V) N 2 N TTEN. #4545 X* € §™, Y™
€ SnAfifg
(X*TAY > 5, VY € 8™
XTAY* < w, VX € 8™,
MR (X*,Y*, 9 w)jJITFN%EBifﬁ;‘;E’JAIE ;0,0
SRS 5T T4 PR,
EX8 WV, Warhl & o, w M ES, &
A% € V, w* € W15
1" >0, Vo eV,
* < W, Vi e W.
IFR (X*, Y™, 0%, @*) b ITEN S B 8 25 10 i ©
L I TEZE; X+, Y N 1, I SR S .
3.2 ITFN %1 IRk g
AR 52 X7 FE S8 mI &, SR SR ms (X*, Y*) Af
TE I SRAR QR — S BB RE RIS TR 15 )

maxo.

m
s.t. Zdijxiyj >0, Y€ Sn;

in:la mi207i:1727"'7m' (3)

min w.
s.t. Zau ziy; <w, X € 8™
Zyj = 7 ] - 1727 7”" (4)

EEITEX 3, fi (3) F1 (4) W HeAk

maxv.

m
s.t. Zd”xl 26, ] - 1727"‘ , NS
=1
m
in =1,z =
=1

min w.

0,i=1,2-,m (5

dyi=1,920,j=12-,n (6

AR5 55 2.4 715 ITEN (1) 7 77 7 %, 20(5) 1 (6) mf
B R0 RS I (25 LRI 2

m(vg)}.
s.t. m((; a;jT; .

max{m (),

n
s.t. m(( (~1ij17i) ) < m(ﬁ]a)7 1= 1a23 y T
i=1 “
m((Zfz”xz) ) < m(wﬁ)a 1= ]-,27 , ;3
j=1
Zyl:L yj>07]:172ﬂ7n (8)

AR AR (7), 1 o SR AR SR E R
A REPEIIME 53 0k
v1 = pg(a” + 20% 4+ 2¢¥ +d¥) /3,
vo = (1 —wz)(a” + 20" +2¢" +d¥)/3,
T EH s 3 e X6, 2 (7) s A

max{vy, va}.

B A

1 m
s.t. g ZM&U (aij + Qbij + 202‘]‘ + d”)xl = vy,

=1

J=12-m

1 m

g Z(]. — I/aij)(aij + Qij + QCij + dlj)xl 2 V2,
i=1

j = 1527"' y 1Ly V2 21}1;

Ms

2077::1’25""7”" (9)

iﬁ (9) X H ARG R, K A% 2 H bx
2 PE BRI 30 H 2 2 Pareto f L AR IR AL &7, ANSC
KA 777206 20 (9) He e h
max(vy + v2)/2.
s.t. %ZM&U (aij +2bij + 2¢ij + dij)xi > vy,

7=12,-

1 m

gz a” +2b” +2CU +dzg) U27
j=12,---.,n, vg = vy;
Sai=la20,i=1,2,m. (10)
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A H H 4 2R i o (10) 5 21 5 A0 ik Dy (X7,

v}, v3), WIS 5 NI AL F NS A X, 1838 o 1) 5
o~ AR S pR BRI BT BEME B D o Mg, S e
(X*,vF, v3) 730 (9) 1) Pareto S L. [ B, 3 o 135
Jegi~ A3 e e BRI A AT REPEI (23590

wy = pg(a” + 2% + 2¢¥ +d™)/3,

wy = (1 —vg)(a™ + 20" + 2¢" +d™)/3.
A (8) ATy

min{wy, ws}.

1
s.t. — Z [L;”j (aij + Qbu + QCij + dij)yj < w1y,

3 “
j=1
1=1,2,--- m;
*Z — Va,; ) (@i + 2bij + 2¢i5 + dij)y; < wa,
7::172"" , My Wy ng;
D yi=1,y20 =12 ,n (1)

5, RIBCTBIR J5E46 0 ) etk

min(w; + we)/2.

1
s.t. 3 Z M, (@ij + 2bij + 2¢i5 + dij)y; < wi,

j=1

1=1,2,--- ,m;

,Z — va,, )(aij + 2bi; + 2¢i5 + dij)y; < wo,
i:1a2a"'7m7 w1<U)2;

>Oa.j:1727"'7n' (12)

n
Zyj =1,y
j=1

AR L (12) 13 B B AR (Y, wi,wg), IS5 A
I0 AR d 0 S R Y, T 3R AE @ 1SR - FE SRR R 2
(AT BE PEME D wi Ml ws. Sk (Y*, wi, ws) /&
30 (11) 1) Pareto S A fif. 24K, by = o M, ay; =
([aij, bij, cij dijl; pay, s va,, ), ITEN 8464 TIEN. BEI,
2 (7) A1 (8) 3 1B A A SCHR [7] X H bRl A2 23
(5) A1 (10), B 37 45 ok TTEN f 4 B 195 4 02 <2 A MH
oA TIFN [ 2R — A B AR AE A,
4 SEBIS B
4.1 HEBHIF

AT P A P (R b R 55 Sk ANV R 2, S T
AT T2 10T I 0 B AT ST, R i s i i
AT S AT LU 4 Fh: 36 0) 45 A% o, 16 M
TR A oo, T 15177 i TR 03, SO AL oy, JH IS
53 BTS00 1) Ab R T 40 BA

A=

12,13, 14,15];0.7,0.1

( I; 11,13,15,17];0.8,0.2
([17,18,19,21];0.6,0.3

(I I;

(I I;

[ ] )

[12,14,16,17];0.8,0.1) N
11,18,19,20];0.7,0.2) ([ ] )
13,14,18,28];0.8,0.2) (] ] )

15,17,18,19];0.8,0.1
14, 18,21, 24];0.6,0.3

—_ — O —
o~ o~ o~ o~

14,15,17,19];0.6,0.3) ([12,15,18,20];0.7,0.2)
15,16, 18,20]; 0.7,0.2) ([19,20,22,23];0.6,0.3)
20,21,22,25);0.6,0.3) ([14,15,16,19];0.7,0.3)
17,19,20,27];0.6,0.3) ([12,14,15,20];0.8,0.2)
o ([12,13,14,151; 0.7, 0.1) 24 24 F 2 #B % $5 508 oy
i, B T 3% 03 AR X R) [13,14] 4 1 8 KSR s o
0.7, Fe/NERIE 0 0.1, 50 0.2, FoAh ITEN 7]
VESAURE. DRI, Hh 2 (10) R PRI N

max(vy + vg)/2;

~ ~ ~~

[
U
“q
[

s.t. 18.9x1 + 22.4x9 + 24.523 + 2824 > v1,
22.4x1 + 23.7x9 + 27723 4+ 23.224 > 01,
19.4z1 + 24x9 + 30.6x3 + 24.424 > v1,
22.921 + 25.2x9 4+ 1923 + 2424 > v1,
24.3x1 + 26.1x5 4 28x3 + 2814 = vo,
22421 + 26.7x9 4+ 31.223 + 2724 > v9,
22.6x1 + 27.5x9 4+ 30.6x3 + 28.5x4 = va,
26.1x1 + 29.4x5 4 22.2x3 + 2424 > vo,
V] 2 Vg, X1+ X2+ T3+ x4 =1,

>0, 2320, x4 20.

M H] Lingo #E K 1521
=(0,0.5819,0.1246,0.2935)T,
vi = 24.075, v3 = 26.914.
P H1aC (12) M T Stk B

min(wy + we)/2;

=
1 20, 29

s.t. 18.9y1 + 22.4y, + 19.4y3 + 22.9y4 < wy,
22.4y1 + 23.7y2 + 24ys + 25.2y4 < wy
24.5y1 + 27.7ys + 30.6y3 + 22.2y4 < wy,
28y1 + 23.2yo + 24.4y3 + 24y, < wy,
24.3y1 + 22.4ys + 22.6y3 + 26.1y4 < wa,
26.1y1 + 26.7ys + 27.5y3 + 29.4y, < w
28y1 + 31.2y + 30.6y3 + 22.2y4 < wa,
28y1 + 27.1ys + 28.5y3 + 27y4 < wo,
wy < wa, Y1+ Y2 +ys+ys =1,

0, y3 20, ya = 0. (13)
= (0.3167, 0.3709, 0, 0.3124),

y1 20, yo =
KRR (13) 153 v*
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wi = 24.970, wi = 27.364. WY FAHE EB(X,
Y*) = X*TAY* = ([14.7,16.6,18.5,21.2];0.6,0.3), I
1 .

0.6
0.3

v

147 16.6 18.5 21.2
1 TIARERTE S 9 ITFN 4B R 2 Ao g

ML RERR A KK X = (0, 0.5819,
0.1246, 0.2935)T, Y* = (0.316 7, 0.3709, 0, 0.3124)T
i, PR BY 5 R AR X 0] [16.6, 18.51 A 1) & K 35 Jd &
0.6, I/ NAESRJE A 0.3, LB EA 0.1,

42 5SHEXECEE LB S

N T k0 AR SO VR R AR R, s JL S S
MR [4,7] HEAT LU 85 40 0T K6 565 4.1 15 v A [ ITEN 2 45
BB L, BKs A #6400 TFS R X
(0.7,0.1) (0.8,0.2) (0.6,0.3) (0.7,0.2
(0.6,0.3) (0.8,0.1) (0.7,0.2) (0.6,0.3
(0.7,0.2) (0.8,0.1) (0.6,0.3) (0.7,0.3
(0.8,0.2) (0.6,0.3) (0.6,0.3) (0.8,0.2

K SCHR [4] (0535, X = 0.8, Al SRR X+ =
(0,0.6713,0,0.3287)T,Y* = X* = (0.6713,0,0.3287,
0)T, P* = Q* = 0.3064, LA K H i 12 B A B( X,
Y*) = XTAY* = (0.6112,0.2512), BT HT 3] 82 i 45
FE R R4 2 ).

¥ 55 4.1 95 o A B TTENGE 28 B X 8] by, ¢i5]
i, DK A KN TIFN (R IE
A=

A:

_ O —

([12,13.5,15];0.7,0.1) ([11,14,17];0.8,0.2)
([17,18.5,21];0.6,0.3) ([12,15,17];0.8,0.1)
([11,18.5,20];0.7,0.2) ([15,17.5,19];0.8,0.1)
( [

[13,16,28];0.8,0.2) ([14,19.5,24];0.6,0.3)

[14,16,19];0.6,0.3) ([12,16.5,20];0.7,0.2)

( [
([15,17,20];0.7,0.2)  ([19,21,23];0.6,0.3)
[
[

([20,21.5,25];0.6,0.3) ([14,15.5,19];0.7,0.3)
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