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Abstract

Nan et al. [J.-X. Nan, D.-F. Li and M.-J. Zhang, A lexicographic method for matrix games with payoffs of 
triangular intuitionistic fuzzy numbers, International Journal of Computational Intelligence Systems 3(3) (2010) 
280-289] pointed out that there is no method in the literature to find the solution of such matrix games in which 
payoffs are represented by triangular intuitionistic fuzzy numbers and proposed a method for the same. In this 
paper, it is pointed out that Nan et al. have used some mathematical incorrect assumptions in their proposed method 
and the existing method is also modified.

Keywords: Triangular intuitionistic fuzzy number; Intuitionistic fuzzy set; Matrix game; Mathematical 
programming; Lexicographic method.
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1. Existing Method for Comparing Triangular 
Intuitionistic Fuzzy Numbers

In this section, the method, used by Nan et al. [1] for 
comparing triangular intuitionistic fuzzy numbers, is 
presented [1, Section 2.2, Definition 7, pp. 283].
If

1 111 1 1, , ; ,a aa a a a w u and
2 222 2 2, , ; ,a aa a a a w u

are two triangular intuitionistic fuzzy numbers. Then,
i. 1 2IFa a if 1 2( ) ( )S a S a or if 

1 2( ) ( )S a S a then 1 2( ) ( )S a S a .
ii. 1 2IFa a if and only if 1 2( ) ( )S a S a and 

1 2( ) ( )S a S a .

where,
2

4
ia i i i

i

w a a a
S a and 

1 2
,

4
ia i i i

i

u a a a
S a are called membership 

and non-membership function average indexes 
respectively.

2. Existing Method

Nan et al. [1] proposed the following method to find the 
optimal solution (maximin strategy for player 1,
minimax strategy for player 2 and value of intuitionistic 
fuzzy matrix game for player 1) of such intuitionistic 
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fuzzy matrix games in which payoffs are represented by 
triangular intuitionistic fuzzy numbers.

Step 1: Formulate the chosen problem as the 
mathematical programming problems P1 and  P2 to find 
the maximin strategy * , 1, 2,iy i m and minimax 
strategy * , 1, 2,jz j n for player 1 and player 2 
respectively.

Problem P1 [1, Equation 3, pp. 284]
Maximize v
Subject to

1

1

, 1, 2, , ;

1;

0, 1,2, , .

m

ij i IF
i

m

i
i

i

a y v j n

y

y i m

Problem P2 [1, Equation 4, pp. 284]
Minimize
Subject to

1

1

, 1, 2, , ;

1;

0, 1,2, , .

n

ij j IF
j

n

j
j

j

a z i m

z

z j n

Step 2: Using Section 1, the problems P1 and P2 can be 
transformed into problems P3 and P4 respectively.
Problem P3 [1, Equation 5, pp. 284]
Maximize ,S v S v

Subject to

1

1

1

, 1, 2, , ;

, 1, 2, , ;

1;

0, 1,2, , .

m

ij i
i

m

ij i
i

m

i
i

i

S a y S v j n

S a y S v j n

y

y i m

Problem P4 [1, Equation 10, pp. 286]
Minimize ,S S

Subject to

1

, 1, 2, , ;
n

ij j
j

S a z S i m

1

1

, 1, 2, , ;

1;

0, 1, 2, , .

n

ij j
j

n

j
j

j

S a z S i m

z

z j n

Step 3: Using the properties 
1 1

n n

i i
i i

S a S a

and
1 1

n n

i i
i i

S a S a , the problems P3 and P4 can 

be transformed into problems P5 and P6 respectively.

Problem P5 [1, Equation 6, pp. 285]
Maximize ,S v S v
Subject to

1

1

1

( ) , 1, 2, , ;

( ) , 1, 2, , ;

1;

0, 1,2, , .

m

ij i
i

m

ij i
i

m

i
i

i

S a y S v j n

S a y S v j n

y

y i m

Problem P6 [1, Equation 11, pp. 286]
Minimize ,S S
Subject to

1

1

1

, 1, 2, , ;

, 1, 2, , ;

1;

0, 1,2, , .

n

ij j
j

n

ij j
j

n

j
j

j

S a z S i m

S a z S i m

z

z j n

Step 4: Putting 
2

4
aw a a a

S a and 

1 2
4

au a a a
S a , the problems P5 and P6 

can be transformed into problems P7 and P8 
respectively.

Problem P7 [1, Equation 6, pp. 285]

Maximize
2 2

, 1
4 4vw u

Subject to
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1

1

1

2 2
, 1, 2, ;

4 4
1 2

4
2

1 , 1, 2, ;
4

;
;

1;

0, 1,2, , .

ij

ij

m a ij ij ij i

v
i

m a ij ij ij i

i

m

i
i

i

w a a a y
w j n

u a a a y

u j n

y

y i m

where, 
1
1

min
ijv ai m

j n

w w and 
1
1

max .
ijai m

j n

u u

Problem P8 [1, Equation 11, pp. 286]

Minimize 
2 2

, 1
4 4

w u

Subject to

1

1

1

2 2
, 1,2, ;

4 4

1 2

4
2

1 , 1, 2, ;
4

;
;

1;

0, 1,2, , .

ij

ij

n a ij ij ij j

j

n a ij ij ij j

j

n

j
j

j

w a a a z
w i m

u a a a z

u i m

z

z j n

where, 
1
1

min
ijai m

j n

w w and 
1
1

max .
ijai m

j n

u u

Step 5: Assuming 

1 2

2 2
, 1

4 4vw u and 

1

2
,

4
w 2

2
1

4
u , the 

problems P7 and P8 can be transformed into problems
P9 and P10 respectively.

Problem P9 [1, Equation 7, pp. 285]
Maximize 1 2,
Subject to

1
1

2
, 1, 2, ;

4
ij

m a ij ij ij i

i

w a a a y
j n

2
1

2 1

1

1 2
, 1,2, ;

4

;

1;

0, 1,2, , .

ij
m a ij ij ij i

i

m

i
i

i

u a a a y
j n

y

y i m

Problem P10 [1, Equation 12, pp. 286]
Minimize 1 2,
Subject to

1
1

2
, 1, 2, ;

4
ij

n a ij ij ij j

j

w a a a z
i m

2
1

1 2

1

1 2
, 1,2, ;

4

;

1;

0, 1,2, , .

ij
n a ij ij ij j

j

n

j
j

j

u a a a z
i m

z

z j n

Step 6: Using lexicographic method the optimal 
solution of problems P9 and P10 and hence the optimal 
solution of problems P1 and P2 respectively can be 
obtained as follows.

Step 6(a): Find the optimal solution 
1 2, , , 1, 2, ,iy i m and 1 2, , , 1, 2, ,jz j n of 

problems P11 and P12 respectively. Let it be denoted by 
0 0 0
1 2, , , 1, 2, ,iy i m and 0 0 0

1 2, , , 1, 2, ,jz j n
respectively.

Problem P11 [1, Equation 8, pp. 285]
Maximize 1

Subject to
Constraints of problem P9.

Problem P12 [1, Equation 13, pp. 286]
Minimize 1

Subject to
Constraints of problem P10.

Step 6(b): Find the optimal solution
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1 2, , , 1, 2, ,iy i m and 1 2, , , 1, 2, ,jz j n of 
problems P13 and P14 respectively. Let it be denoted by 

* * *
1 2, , , 1, 2, ,iy i m and * * *

1 2, , , 1, 2, ,jz j n
respectively.

Problem P13 [1, Equation 9, pp. 285]
Maximize 2

Subject to
Constraints of problem P9 with additional constraints

0
1 1

0
2 2

;
.

Problem P14 [1, Equation 14, pp. 286]
Minimize 2

Subject to
Constraints of problem P10 with additional constraints

0
1 1

0
2 2

;
.

Step 7: Using the maximin strategy * , 1, 2,iy i m and 
minimax strategy * , 1, 2,jz j n , obtained in Step 6(b), 
the  value of intuitionistic fuzzy matrix game for 

player1 is * * * *

1 1

, .
m n

i j i ij j
i j

E y z y a z

3. Error in the Existing Method

If  , , ; , , 1, 2, ,
i ii i i i a aa a a a w u i n are n triangular 

intuitionistic fuzzy numbers then using Definition 2 [1, 
Section 2.1, pp. 282],

1 1

1 1
1 1 1

(i) , , ; ,

, , ;min( ),max( ) .

i i

i i

n n

i i i i a a
i i

n n n

i i i a ai n i n
i i i

a a a a w u

a a a w u

(ii) , , ; ,

, , ; , ,   0,

, , ; , ,   0.

i i

i i

i i

ii i i a a

i i i a a

ii i a a

a a a a w u

a a a w u

a a a w u

Therefore, 

1 1 1

1
1

2
min ,

4i

n n n

i i in
i i i

i ai n
i

a a a
S a w

1 1 1

1
1

2
1 max

4i

n n n

i i in
i i i

i ai n
i

a a a
S a u

and  
1 1

2
( ) ,

4
i

n n
a i i i

i
i i

w a a a
S a

1 1

(1 ) 2
( ) .

4
i

n n
a i i i

i
i i

u a a a
S a

It is obvious that 
1 1

n n

i i
i i

S a S a

and
1 1

n n

i i
i i

S a S a .

However, in Step 3 of the existing method, described in 
Section 2, for transforming problems P3 and P4 into 
problems P5 and P6 respectively, Nan et al. [1] have 
used the mathematical properties 

1 1

,
m m

ij i ij i
i i

S a y S a y
1 1

m m

ij i ij i
i i

S a y S a y

and 

1 1

,
n n

ij j ij j
j j

S a z S a z
1 1

n n

ij j ij j
j j

S a z S a z

respectively, which do not hold in general.
Hence, there is error in the existing method [1].

4. Modified Method

In this section, the existing method [1] is modified and 
the steps are as follows.
Step 1: Assuming , , ; , ,

ij ijij ij ij ij a aa a a a w u

, , ; ,w u and , , ; ,w u , where 

1
1

min
ijai m

j n

w w w and 
1
1

max ,
ijai m

j n

u u u the 

problems P1 and P2 can be transformed into problems 
P15 and P16 respectively.

Problem P15
Maximize , , ; ,w u

Subject to

1

1

, , ; , , , ; , , 1, 2, , ;

1;

0, 1,2, , .

ij ij

m

ij ij ij a a i IF
i

m

i
i

i

a a a w u y w u j n

y

y i m

Problem P16
Minimize , , ; ,w u

Subject to
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1

1

, , ; , , , ; , , 1, 2, , ;

1;

0, 1,2, , .

ij ij

n

ij ij ij a a j IF
j

n

j
j

j

a a a w u z w u i m

z

z j n

Step 2: Using the arithmetic operation 
, , ; , , , ; , , 0a a a aa a a w u a a a w u , the 

problems P15 and P16 can be transformed into 
problems P17 and P18 respectively.

Problem P17
Maximize , , ; ,w u

Subject to

1

1

, , ; ,

, , ; , , 1, 2, , ;

1;

0, 1,2, , .

ij ij

m

ij i ij i ij i a a IF
i

m

i
i

i

a y a y a y w u

w u j n

y

y i m

Problem P18
Minimize , , ; ,w u

Subject to

1

1

, , ; ,

, , ; , , 1, 2, , ;

1;

0, 1,2, , .

ij ij

n

ij j ij j ij j a a IF
j

n

j
j

j

a z a z a z w u

w u i m

z

z j n

Step 3: Using the arithmetic operation

1
1 1 1

1

1

, , ;min ,
, , ; ,

max

i

i i

i

n n n

n i i i ai n
i i i

i i i a a
i

ai n

a a a w
a a a w u

u

, the problems P17 and P18 can be transformed into 
problems P19 and P20 respectively.

Problem P19
Maximize , , ; ,w u

Subject to

1 1
1 1 1

1

, , ;min ,max

, , ; , , 1, 2, , ;

1;

0, 1, 2, , .

ij ij

m m m

ij i ij i ij i a a IFi m i m
i i i

m

i
i

i

a y a y a y w u

w u j n

y

y i m

Problem P20
Minimize , , ; ,w u
Subject to

1 1
1 1 1

1

, , ;min ,max

, , ; , , 1, 2, , ;

1;

0, 1,2, , .

ij ij

n n n

ij j ij j ij j a a IFj n j n
j j j

n

j
j

j

a z a z a z w u

w u i m

z

z j n

Step 4: Using Section 1, the problems P19 and P20 can 
be transformed into problems P21 and P22 respectively.

Problem P21
Maximize

, , ; , , , , ; ,S w u S w u

Subject to

1 1
1 1 1

1 1
1 1 1

, , ;min ,max

, , ; , , 1, 2, , ;

, , ;min ,max

, , ; , , 1, 2, ,

ij ij

ij ij

m m m

ij i ij i ij i a ai m i m
i i i

m m m

ij i ij i ij i a ai m i m
i i i

S a y a y a y w u

S w u j n

S a y a y a y w u

S w u j

1

;

1;

0, 1, 2, , .

m

i
i

i

n

y

y i m

Problem P22
Minimize 

, , ; , , , , ; ,S w u S w u

Subject to

1 1
1 1 1

, , ;min ,max

, , ; , , 1, 2, , ;

ij ij

n n n

ij j ij j ij j a aj n j n
j j j

S a z a z a z w u

S w u i m
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1 1
1 1 1

1

, , ;min ,max

, , ; , , 1, 2, , ;

1;

0, 1,2, , .

ij ij

n n n

ij j ij j ij j a aj n j n
j j j

n

j
j

j

S a z a z a z w u

S w u i m

z

z j n

Step 5: Using Section 1, the problems P21 and P22 can 
be transformed into problems P23 and P24 respectively.

Problem P23

Maximize
2 2

, 1
4 4

w u

Subject to

1 1 1

1

1 1 1

1

1

2
min

4
2

, 1,2, , ;
4

2
1 max

4
2

1 , 1,2, , ;
4

;
;

1;

0, 1, 2, , .

ij

ij

m m m

ij i ij i ij i
i i i

ai m

m m m

ij i ij i ij i
i i i

ai m

m

i
i

i

a y a y a y
w

w j n

a y a y a y
u

u j n

y

y i m

Problem P24

Minimize
2 2

, 1
4 4

w u

Subject to

1 1 1

1

1 1 1

1

2
min

4
2

, 1,2, , ;
4

2
1 max

4
2

1 , 1, 2, , ;
4

ij

ij

n n n

ij j ij j ij j
j j j

aj n

n n n

ij j ij j ij j
j j j

aj n

a z a z a z
w

w i m

a z a z a z
u

u i m

1

;
;

1;

0, 1, 2, , .

n

j
j

j

z

z j n

Step 6: Assuming 12 / 4 ,w

21 2 / 4u and 

12 / 4 ,w 21 2 / 4u
the problems P23 and P24 can be transformed into 
problems P25 and P26 respectively.

Problem P25
Maximize 1 2,
Subject to

1 1 1
11

1 1 1
21

2 1

1

2
min , 1, 2, , ;

4

2
1 max , 1,2, , ;

4
;

1;

0, 1,2, , .

ij

ij

m m m

ij i ij i ij i
i i i

ai m

m m m

ij i ij i ij i
i i i

ai m

m

i
i

i

a y a y a y
w j n

a y a y a y
u j n

y

y i m

Problem P26
Minimize 1 2,
Subject to

1 1 1

11

1 1 1

21

1 2

1

2
min , 1,2, , ;

4

2
1 max , 1,2, , ;

4
;

1;

0, 1,2, , .

ij

ij

n n n

ij j ij j ij j
j j j

aj n

n n n

ij j ij j ij j
j j j

aj n

n

j
j

j

a z a z a z
w i m

a z a z a z
u i m

z

z j n

Step 7: Using lexicographic method the optimal 
solution of the problems P25 and P26 and hence the 
optimal solution of problems P1 and P2 respectively can 
be obtained as follows.
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Step 7(a): Find the optimal solution 

1 2, , , 1, 2, ,iy i m and 1 2, , , 1, 2, ,jz j n of 
problems P27 and P28. Let it be denoted by 

0 0 0
1 2, , , 1, 2, ,iy i m and 0 0 0

1 2, , , 1, 2, ,jz j n
respectively.

Problem P27
Maximize 1

Subject to
Constraints of problem P25.

Problem P28
Minimize 1

Subject to
Constraints of problem P26.

Step 7(b): Find the optimal solution 

1 2, , , 1, 2, ,iy i m and 1 2, , , 1, 2, ,jz j n of 

problems P29 and P30 respectively. Let it be denoted by 
* * *
1 2, , , 1, 2, ,iy i m and 

* * *
1 2, , , 1, 2, ,jz j n respectively.

Problem P29
Maximize 2

Subject to
Constraints of problem P25 with additional constraints

0
1 1

0
2 2

;
.

Problem P30
Minimize 2

Subject to
Constraints of problem P26 with additional constraints

0
1 1

0
2 2

;
.

Step 8: Using the maximin strategy * , 1, 2,iy i m and 
minimax strategy * , 1, 2,jz j n , obtained in Step 7(b), 
the value of intuitionistic fuzzy matrix game for player1

is * * * *

1 1

, .
m n

i j i ij j
i j

E y z y a z

5. Exact Optimal Solution of Market Share 
Problem

Nan et al. [1, Section 4, pp. 287] solved market share 
problem to illustrate their proposed method by
considering two companies 1p and 2p and

175,180,190 ;0.6,0.2 150,156,158 ;0.6,0.1

80,90,100 ;0.9,0.1 175,180,190 ;0.6,0.2
A

as intuitionistic fuzzy payoffs matrix for company 1p ,
where 1p and 2p are regarded as player 1 and player 2 
respectively. However, as discussed in Section 3, that 
Nan et al. [1] have used some mathematical incorrect 
assumptions. So, the intuitionistic fuzzy optimal 
solution of market share problem, obtained by Nan et al. 
[1], is not exact. 
In this section, to find the exact optimal solution 
(maximin strategy * , 1, 2,iy i m , minimax strategy 

* , 1, 2,jz j n for player 1, player 2 respectively and  
value of intuitionistic fuzzy matrix game for player 1) of 
this problem, the corresponding intuitionistic fuzzy 
linear programming problems P31 and P32, is solved by 
the modified method. 

Problem P31
Maximize
Subject to

1 2

1 2

1 2

1 2

175,180,190 ;0.6,0.2 80,90,100 ;0.9,0.1 ;

150,156,158 ;0.6,0.1 175,180,190 ;0.6,0.2 ;

1;
, 0.

IF

IF

y y

y y

y y
y y

Problem P32
Minimize
Subject to

1 2

1 2

1 2

1 2

175,180,190 ;0.6,0.2 150,156,158 ;0.6,0.1 ;

80,90,100 ;0.9,0.1 175,180,190 ;0.6,0.2 ;

1;
, 0.

IF

IF

z z

z z

z z
z z
Using modified method problems P31 and P32 can be 

solved as follows:

Step 1: Assuming , , ;0.6,0.2 and

, , ;0.6,0.2 ,where 

1 2
1 2

0.6 min 0.6,0.6,0.9,0.6
ijai

j

w and 

1 2
1 2

0.2 max 0.2,0.1,0.1,0.2 ,
ijai

j

u the problems P31 

and P32 can be transformed into problems P33 and P34 
respectively.

Problem P33
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Maximize , , ;0.6,0.2

Subject to

1 2

1 2

1 2

1 2

175,180,190 ;0.6,0.2 80,90,100 ;0.9,0.1

, , ;0.6,0.2 ;

150,156,158 ;0.6,0.1 175,180,190 ;0.6,0.2

, , ;0.6,0.2 ;

1;
, 0.

IF

IF

y y

y y

y y
y y

Problem P34
Minimize , , ;0.6,0.2

Subject to
1 2

1 2

1 2

1 2

175,180,190 ;0.6,0.2 150,156,158 ;0.6,0.1

, , ;0.6,0.2 ;

80,90,100 ;0.9,0.1 175,180,190 ;0.6,0.2

, , ;0.6,0.2 ;

1;
, 0.

IF

IF

z z

z z

z z
z z

Step 2: Using the arithmetic operation 
, , ; , , , ; , , 0;a a a aa a a w u a a a w u the 

problems P33 and P34 can be transformed into 
problems P35 and P36 respectively.

Problem P35
Maximize , , ;0.6,0.2

Subject to

1 1 1

2 2 2

1 1 1

2 2 2

1 2

1 2

175 ,180 ,190 ;0.6,0.2
, , ;0.6,0.2 ;

80 ,90 ,100 ;0.9,0.1

150 ,156 ,158 ;0.6,0.1
, , ;0.6,0.2 ;

175 ,180 ,190 ;0.6,0.2

1;
, 0.

IF

IF

y y y

y y y

y y y

y y y

y y
y y

Problem P36
Minimize , , ;0.6,0.2

Subject to

1 1 1

2 2 2

175 ,180 ,190 ;0.6,0.2
, , ;0.6,0.2 ;

150 ,156 ,158 ;0.6,0.1
IF

z z z

z z z

1 1 1

2 2 2

1 2

1 2

80 ,90 ,100 ;0.9,0.1
, , ;0.6,0.2 ;

175 ,180 ,190 ;0.6,0.2

1;
, 0.

IF

z z z

z z z

z z
z z

Step 3: Using the arithmetic operation 

1
1 1 1

1

1

, , ;min ,
, , ; ,

max

i

i i

i

n n n

n i i i ai n
i i i

i i i a a
i

ai n

a a a w
a a a w u

u

,the problems P35 and P36 can be transformed into 
problems P37 and P38 respectively.

Problem P37
Maximize , , ;0.6,0.2

Subject to
1 2 1 2 1 2

1 2 1 2 1 2

1 2

1 2

175 80 ,180 90 ,190 100 ;0.6,0.2

, , ;0.6,0.2 ;

150 175 ,156 180 ,158 190 ;0.6,0.2

, , ;0.6,0.2 ;

1;
, 0.

IF

IF

y y y y y y

y y y y y y

y y
y y

Problem P38
Minimize , , ;0.6,0.2

Subject to

1 2 1 2 1 2

1 2 1 2 1 2

1 2

1 2

175 150 ,180 156 ,190 158 ;0.6,0.2

, , ;0.6,0.2 ;

80 175 ,90 180 ,100 190 ;0.6,0.2

, , ;0.6,0.2 ;

1;
, 0.

IF

IF

z z z z z z

z z z z z z

z z
z z

Step 4: Using Section 1, the problems P37 and P38 can 
be transformed into problems P39 and P40 respectively.

Problem P39
Maximize

, , ;0.6,0.2 , , , ;0.6,0.2S S

Subject to
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1 2 1 2 1 2

1 2 1 2 1 2

1 2 1 2 1 2

1 2

175 80 ,180 90 ,190 100 ;0.6,0.2

, , ;0.6,0.2 ;

175 80 ,180 90 ,190 100 ;0.6,0.2

, , ;0.6,0.2 ;

150 175 ,156 180 ,158 190 ;0.6,0.2

, , ;0.6,0.2 ;

150 175 ,156

S y y y y y y

S

S y y y y y y

S

S y y y y y y

S

S y y y1 2 1 2

1 2

1 2

180 ,158 190 ;0.6,0.2

, , ;0.6,0.2 ;

1;
, 0.

y y y

S

y y
y y

Problem P40
Minimize 

, , ;0.6,0.2 , , , ;0.6,0.2S S

Subject to

1 2 1 2 1 2

1 2 1 2 1 2

1 2 1 2 1 2

1 2

175 150 ,180 156 ,190 158 ;0.6,0.2

, , ;0.6,0.2 ;

175 150 ,180 156 ,190 158 ;0.6,0.2

, , ;0.6,0.2 ;

80 175 ,90 180 ,100 190 ;0.6,0.2

, , ;0.6,0.2 ;

80 175 ,90

S z z z z z z

S

S z z z z z z

S

S z z z z z z

S

S z z z1 2 1 2

1 2

1 2

180 ,100 190 ;0.6,0.2

, , ;0.6,0.2 ;

1;
, 0.

z z z

S

z z
z z

Step 5: Using Section 1, the problems P39 and P40 can 
be transformed into problems P41 and P42 respectively.

Problem P41

Maximize
2 2

0.6 , 1 0.2
4 4

Subject to

1 2 1 2 1 2175 80 2 180 90 190 100
0.6

4
2

0.6 ;
4

y y y y y y

1 2 1 2 1 2

1 2 1 2 1 2

1 2 1 2 1 2

1 2

1 2

175 80 2 180 90 190 100
1 0.2

4
2

1 0.2 ;
4

150 175 2 156 180 158 190
0.6

4
2

0.6 ;
4

150 175 2 156 180 158 190
1 0.2

4
2

1 0.2 ;
4

;
;

1;
, 0.

y y y y y y

y y y y y y

y y y y y y

y y
y y

Problem P42

Minimize
2 2

0.6 , 1 0.2
4 4

Subject to
1 2 1 2 1 2

1 2 1 2 1 2

1 2 1 2 1 2

1 2 1 2 1 2

175 150 2 180 156 190 158
0.6

4
2

0.6 ;
4

175 150 2 180 156 190 158
1 0.2

4
2

1 0.2 ;
4

80 175 2 90 180 100 190
0.6

4
2

0.6 ;
4

80 175 2 90 180 100 190
1 0.2

4

1

z z z z z z

z z z z z z

z z z z z z

z z z z z z

2
0.2 ;

4

1 2

1 2

;
;

1;
, 0.

z z
z z

Step 6: Assuming 10.6 2 / 4 ,

21 0.2 2 / 4 and 

10.6 2 / 4 ,
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21 0.2 2 / 4 , the problems P41 and 
P42 can be transformed into problems P43 and P44 
respectively.

Problem P43
Maximize 1 2,
Subject to

1 2 1 2 1 2
1

1 2 1 2 1 2
2

1 2 1 2 1 2
1

175 80 2 180 90 190 100
0.6 ;

4
175 80 2 180 90 190 100

1 0.2 ;
4

150 175 2 156 180 158 190
0.6 ;

4

y y y y y y

y y y y y y

y y y y y y

1 2 1 2 1 2

2

2 1

1 2

1 2

150 175 2 156 180 158 190
1 0.2

4
;

;
1;

, 0.

y y y y y y

y y
y y

Problem P44
Minimize 1 2,
Subject to

1 2 1 2 1 2
1

1 2 1 2 1 2

2

1 2 1 2 1 2
1

1 2 1 2 1 2

2

1 2

1 2

1 2

175 150 2 180 156 190 158
0.6 ;

4
175 150 2 180 156 190 158

1 0.2
4

;

80 175 2 90 180 100 190
0.6 ;

4
80 175 2 90 180 100 190

1 0.2
4

;
;
1;

, 0.

z z z z z z

z z z z z z

z z z z z z

z z z z z z

z z
z z

Step 7: Using lexicographic method the optimal 
solution of problems P43 and P44 and hence the optimal 
solution of problems P31 and P32 respectively can be 
obtained as follows.

Step 7(a): The optimal solution of problems P45 and 

P46 is 1 2 1 2

36291 36291 73 21, , ,
376 376 94 94

y y and 

1 2 1 2

36291 12097 21 73, , ,
376 94 94 94

z z

respectively.

Problem P45
Maximize 1

Subject to
Constraints of problem P43.

Problem P46
Minimize 1

Subject to
Constraints of problem P44.

Step 7 (b): The exact optimal solution of problems P47 
and P48 and hence of problems P31 and P32 is 

1 2 1 2

36291 12097 73 21, , ,
376 94 94 94

y y and 

1 2 1 2

36291 12097 21 73, , ,
376 94 94 94

z z

respectively.

Problem P47
Maximize 2

Subject to
Constraints of problem P43 with additional constraints

1

2

36291;
376

36291.
376

Problem P48
Maximize 2

Subject to
Constraints of problem P44 with additional constraints

1

2

36291;
376

12097 .
94

Step 8: Using the maximin strategy * *
1 2

73 21,
94 94

y y

and minimax strategy * *
1 2

21 73,
94 94

z z ,
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obtained in Step 7(b), the exact solution of intuitionistic 
fuzzy matrix game for the market share problem of 
company 1p is

* * 342795 711447 734311, , , ;0.6,0.2
2209 4418 4418i jE y z

155.18,161.03,166.21 ;0.6,0.2 as shown in the 
following Fig. 1.

Fig.1: The exact solution of intuitionistic fuzzy matrix 
game for the market share problem of company 1p

6. Conclusion

The error in the existing method [1] is pointed out and 
the modified method is proposed to find the exact 
solution of such matrix games in which payoffs are 
represented by triangular intuitionistic fuzzy numbers.

Acknowledgements

The authors would like to thank Editor-in-Chief and 
anonymous referees for various suggestions which have 
led to an improvement in both the quality and clarity of 
the paper. The authors also would like to acknowledge 
the adolescent inner blessings of Mehar (lovely 
daughter of cousin sister of Dr. Amit Kumar). They 
believe that Mata Vaishno Devi has appeared on the 
earth in the form of Mehar and without her blessings it 
was not possible to think the ideas presented in this 
paper. The first author acknowledge the financial 
support given to her by Department of Science and 
Technology under INSPIRE program for research 
students [IF130759] to complete doctoral program and 
would like to thank God  for not letting her down at the 
time of crisis and showing her the silver lining in the 
dark clouds.

References

1. J.-X. Nan , D.- F. Li and M.- J. Zhang , A lexicographic 
method for matrix games with payoffs of triangular 
intuitionistic fuzzy numbers, International Journal of 
Computational Intelligence  Systems 3(3) (2010) 280-
289.

Co-published by Atlantis Press and Taylor & Francis
Copyright: the authors

700



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


