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Abstract Sudhagar and Ganesan (Optim Eng, 2012, doi:10.1007/s11081-012-

9202-6) proposed an approach to find the fuzzy optimal solution of such fuzzy

transportation problems in which all the parameters are represented by fuzzy

numbers. In this note, it is pointed out that the authors have used some mathematical

incorrect assumptions in their proposed method.

Keywords Fuzzy transportation problem � Fuzzy objective � Fuzzy number

ranking � Decision making

1 Introduction

Sudhagar and Ganesan (2012, Sect. 3) proposed an approach to find the optimal

solution of the fuzzy transportation problem (P1) (2012, Eq. 10, Sect.] 3.1). In this

approach, the authors have assumed that problem (P2) (2012, Eq. 12, Sect. 3.1) is
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the fuzzy dual of problem (P1) and used it to find the fuzzy optimal solution of

problem (P1).

Minimize
Xp

i¼1

Xq

j¼1

~cij~xij

 !

Subject to

Xq

j¼1

~xij � ~Mi; i ¼ 1; 2; 3; . . .; p;

Xp

i¼1

~xij � ~Dj; j ¼ 1; 2; 3; . . .; q; ðP1Þ

~xij � 0 8i; j:

Maximize
Xp

i¼1

~Mivi þ
Xq

j¼1

~Djwj

 !

Subject to ðP2Þ
vi þ wj � Score ~cij

� �
; i ¼ 1; 2; 3; . . .; p; j ¼ 1; 2; 3; . . .; q:

vi ;wj are unrestricted.

The authors have used the following method to obtain problem (P2).

Step 1: The problem (P1) can be transformed into problem (P3).

Minimize Score
Xp

i¼1

Xq

j¼1

~cij~xij

 ! !

Subject to

Score
Xq

j¼1

~xij

 !
� Score ~Mi

� �
; i ¼ 1; 2; 3; . . .; p; ðP3Þ

Score
Xp

i¼1

~xij

 !
� Score ~Dj

� �
; j ¼ 1; 2; 3; . . .; q;

Score ~xij
� �

� 0 8i; j:

Step 2: The problem (P3) can be transformed into problem (P4).
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Minimize
Xp

i¼1

Xq

j¼1

Score ~cij~xij
� �

 !

Subject to

Xq

j¼1

Score ~xij
� �

� Score ~Mi

� �
; i ¼ 1; 2; 3; . . .; p; ðP4Þ

Xp

i¼1

Score ~xij
� �

� Score ~Dj

� �
; j ¼ 1; 2; 3; . . .; q;

Score ~xij
� �

� 0 8i; j:

Step 3: The problem (P4) can be transformed into problem (P5).

Minimize
Xp

i¼1

Xq

j¼1

Score ~cij
� �� �

Score ~xij
� �� �

 !

Subject to

Xq

j¼1

Score ~xij
� �

� Score ~Mi

� �
; i ¼ 1; 2; 3; . . .; p; ðP5Þ

Xp

i¼1

Score ~xij
� �

� Score ~Dj

� �
; j ¼ 1; 2; 3; . . .; q;

Score ~xij
� �

� 0 8i; j:

Step 4: Since, Score of a fuzzy number is a real number. So, assuming

Score ~cij
� �

¼ cij, Score ~xij
� �

¼ xij, Score ~Mi

� �
¼ Mi and Score ~Dj

� �
¼ Dj, the

problem (P5) can be transformed into problem (P6).

Minimize
Xp

i¼1

Xq

j¼1

cijxij

 !

Subject to

Xq

j¼1

xij �Mi; i ¼ 1; 2; 3; . . .; p; ðP6Þ

Xp

i¼1

xij �Dj; j ¼ 1; 2; 3; . . .; q;

xij � 0 8i; j:
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Step 5: Assuming
Pp

i¼1

Mi ¼
Pq

j¼1

Dj (Balanced transportation problem), the problem

(P8) can be transformed into problem (P7).

Minimize
Xp

i¼1

Xq

j¼1

cijxij

 !

Subject to

Xq

j¼1

xij ¼ Mi; i ¼ 1; 2; 3; . . .; p; ðP7Þ

Xp

i¼1

xij ¼ Dj; j ¼ 1; 2; 3; . . .; q;

xij � 0 8i; j:

Step 6: The dual of the problem (P7) is problem (P8)

Maximize
Xp

i¼1

Mivi þ
Xq

j¼1

Djwj

 !

Subject to

vi þ wj � cij; i ¼ 1; 2; 3; . . .; p; j ¼ 1; 2; 3; . . .; q: ðP8Þ

vi ;wj are unrestricted.

Step 7: Replacing cij ¼ Score ~cij
� �

, xij ¼ Score ~xij
� �

, Mi ¼ Score ~Mi

� �
and

Dj ¼ Score ~Dj

� �
, the problem (P8) can be transformed into problem (P9)

Maximize
Xp

i¼1

Score ~Mi

� �
vi þ

Xq

j¼1

Score ~Dj

� �
wj

 !

Subject to

vi þ wj � Score ~cij
� �

; i ¼ 1; 2; 3; . . .; p; j ¼ 1; 2; 3; . . .; q: ðP9Þ

vi ;wj are unrestricted.

Step 8: The problem (P9) can be transformed into problem (P10)

Maximize Score
Xp

i¼1

~Mivi þ
Xq

j¼1

~Djwj

 ! !

Subject to

vi þ wj � Score ~cij
� �

; i ¼ 1; 2; 3; . . .; p; j ¼ 1; 2; 3; . . .; q: ðP10Þ

vi ;wj are unrestricted.
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Step 9: The problem (P10) can be transformed into problem (P11) (or P2)

Maximize
Xp

i¼1

~Mivi þ
Xq

j¼1

~Djwj

 !

Subject to ðP11Þ
vi þ wj � Score ~cij

� �
; i ¼ 1; 2; 3; . . .; p; j ¼ 1; 2; 3; . . .; q:

vi ;wj are unrestricted.

2 Mathematically incorrect assumptions considered in writing the fuzzy
dual

The authors (Sudhagar and Ganesan 2012) have used the following mathematical

incorrect assumptions in wring the fuzzy dual of problem (P1):

1. It can be easily verified that for any two fuzzy numbers ~A and ~B the property

Score ~Aþ ~B
� �

¼ Scoreð~AÞ þ Scoreð~BÞ is not necessarily satisfied. However, it

is obvious from Sect. 2 that in Step 2, the authors (Sudhagar and Ganesan 2012)

have used this property to transform the problem (P3) into problem (P4).

2. It can be easily verified that for any two fuzzy numbers ~A and ~B the property

Score ~A ~B
� �

¼ Scoreð~AÞScoreð~BÞ is not necessarily satisfied. However, it is

obvious from Sect. 2 that in Step 3, the authors (Sudhagar and Ganesan 2012)

have used this property to transform the problem (P4) into problem (P5).

3 Error in existing method

It is obvious from Theorem 1 (2012, Sect. 3.2) as well as Step 6 to Step 9 (2012,

Sect. 3.2) that the authors have obtained the fuzzy optimal solution of problem (P1)

with the help of its fuzzy dual (P2). However, as discussed in Sect. 2 that the authors

(Sudhagar and Ganesan 2012) have used some mathematical incorrect assumptions

for obtaining problem (P2). So, there is error in the existing method (Sudhagar and

Ganesan 2012). Hence, it not genuine to use the existing method (Sudhagar and

Ganesan 2012) to obtain the fuzzy optimal solution of fuzzy transportation problem

(P1).
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