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1. Introduction 
Transportation problems are one of the powerful frame works which ensures efficient 
movement and timely availability of the raw materials and finished goods. This 
transportation problem is a linear programming problem obtained from a network 
structure consisting of a defined numbers of nodes and arcs attached to them. A fuzzy 
transportation problem is a transportation problem in which the transportation costs, 
supply and demand quantities are fuzzy quantities. Most of the existing techniques 
provide only crisp solutions for the fuzzy transportation problem. 

  The objective of the FTP is to determine the shipping schedule that minimizes the 
total fuzzy transportation cost while satisfying fuzzy supply and fuzzy demand.   In [4], 
Nagoor Gani et al presented a two stage cost minimizing fuzzy transportation problem in 
which supplies and demands are trapezoidal fuzzy numbers.  Hadi Basirzadeh, present 
An Approach for Solving Fuzzy Transportation Problem using trapezoidal fuzzy 
numbers. 

The concept of intuitionistic fuzzy sets (IFSs) proposed by Atanassov [1] in 1986 
is found to be highly useful to deal with vagueness. The major advantage of IFS over 
fuzzy set is that IFSs separate the degree of membership (belongingness) and the degree 
of non-membership (non-belongings) of an element in the set. In this paper, we find the 
obtimum solution for an IFTP using  Revised Distribution Method, here the supply and 
demand are triangular intuitionistic  fuzzy numbers.   
  In this paper, we first review some basic concepts of intuitionistic fuzzy numbers 
in section 2. Section 3, the operations on Triangular Intuitionistic Fuzzy Numbers(TIFN). 
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In section 4, we explain the method of   ranking for TIFNs with example.  In section 5, 
we define a intuitionistic fuzzy transportation problem. In section 6, we give the revised 
distribution algorithm to solve the intuitionistic fuzzy transportation problem. In section 
7, a numerical example is given. 
 
2. Preliminaries  
Definition 2.1. (Intuitionistic fuzzy set)  

An Intuitionistic fuzzy set (IFS) IA
~

 in X is given by a set of ordered triples:          
IA

~
 = {<x, IA

~µ (x), IA
~ν (x)>/x∈X}, where IA

~µ , IA
~ν :X�[0,1] are functions such that 

0 ≤ IA
~µ (x) + IA

~ν (x) ≤ 1 for all x ∈ X. For each x the numbers IA
~µ (x) and IA

~ν (x) 

represent the degree of membership and degree of non-membership of the element x∈X 
to A ⊂ X, respectively. 
 
Definition 2.2. (Intuitionistic fuzzy number) 

An intuitionistic fuzzy subset  IA
~

 ={<x, IA
~µ (x), IA

~ν (x)>/x∈X}, of the real line R is 

called an Intuitionistic Fuzzy Number (IFN) if the following holds: 

     i) There exist m∈R, IA
~µ (m)=1 and IA

~ν (m) =0,(m is called the mean value ofIA
~

 ). 

     ii) µA is a continuous mapping from R to the closed interval [ 0,1 ] and ∀ x∈R,   

the relation  0≤  IA
~µ (x) + IA

~ν (x ) ≤ 1 holds. 

The membership and non-membership function ofIA
~

  is of the following form: 
 

0               for - ∝ < x ≤ m-α                                                       
f1(x)          for x ∈ [ m-α , m] 

IA
~µ (x)  =        1               for x = m 

h1(x)         for x ∈ [m , m+β]            
0               for  m + β ≤ x < ∝                   

 
where f1(x) and h1(x) are strictly increasing ad decreasing function in [m - α , m] and [m, 
m+β] respectively. 

1               for - ∝ < x ≤ m-α′                                       
f2(x)          for x ∈ [ m-α′ , m] ; 0 ≤ f1(x)+f2(x) ≤ 1 

                       IA
~ν (x) =           0               for x = m 

h2(x)         for x ∈ [m , m+β′] ; 0 ≤ h1(x) + h2(x) ≤ 1            
1               for  m + β′ ≤ x ≤ ∝                  

  

 Here m is the mean value of IA
~

. α and β are called left and right spreads of 

membership function IA
~µ (x) respectively. α′ and β′ represents left and right spreads of 
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non membership function IA
~ν (x), respectively. Symbolically, the intuitionistic fuzzy 

number is represented as   IA
~

  IFN = ( m; α , β; α’, β’ ). 
 

 Definition 2.3. (Triangular intuitionistic fuzzy number (TIFN)) 
Type I : A (TIFN) IA

~  is an intuitionistic fuzzy set in R with the following membership 

function IA
~µ (x) and non membership function IA

~ν (x): 

12

1

aa

ax

−
−

      for a1 ≤ x ≤ a2  

                 IA
~µ (x) =                         

23

3

aa

xa

−
−

      for a2 ≤ x ≤ a3   

                                                                                                                                                         0                 Otherwise                     
0  

'

12

2

aa

xa

−

−
      for a1′ ≤ x ≤ a2                                    

               IA
~ν (x) =                 

23

2

' aa

ax

−
−

       for a2 ≤ x ≤ a3′ 

                                        1          otherwise 
 

where a1′ ≤ a1 ≤ a2 ≤ a3 ≤ a3′and  IA
~µ (x) , IA

~ν (x ) ≤ 0.5  for    IA
~µ (x) = IA

~ν (x ) ∀ x∈R. 

This TIFN is denoted by IA
~

TIFN = (a1, a2, a3 ; a1′,a2, a3′). 
 
              

                     
Figure 1: 

 
Note: In this type of Triangular Intuitionistic Fuzzy Numbers , the membership value is 

smaller than to non membership value.  That is IA
~µ (x) < IA

~ν (x ) . 

Type II :  
A (TIFN) IA

~  is an intuitionistic fuzzy set in R with the following membership 

function IA
~µ (x) and non membership function IA

~ν (x): 

)(~ xIA
µ  
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12

1

aa

ax

−
−

      for a1 ≤ x ≤ a2  

         IA
~µ (x) =                         

23

3

aa

xa

−
−

      for a2 ≤ x ≤ a3   

                                                                                                                                                         0                 Otherwise       
 
     

'

12

2

aa

xa

−

−
      for a1′ ≤ x ≤ a2                                    

          IA
~ν (x) =                 

23

2

' aa

ax

−
−

       for a2 ≤ x ≤ a3′ 

                                        1          otherwise 
 

 
 

Figure 2: 
 
Note: In this type of Triangular Intuitionistic Fuzzy Numbers , the membership value is 

bigger than the non membership value . That is IA
~µ (x) > IA

~ν (x ). 

Type III: 
A (TIFN) IA

~  is an intuitionistic fuzzy set in R with the following membership 

function IA
~µ (x) and non membership function IA

~ν (x): 

 

12

1

aa

ax

−
−

      for a1 ≤ x ≤ a2  

                 IA
~µ (x) =                         

23

3

aa

xa

−
−

      for a2 ≤ x ≤ a3   

0 Otherwise         
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'

12

2

aa

xa

−

−
      for a1′ ≤ x ≤ a2                                               

          IA
~ν (x) =                 

23

2

' aa

ax

−
−

       for a2 ≤ x ≤ a3′ 

                                        1          otherwise 
 

 
Figure 3: 

 
Note: In this type of Triangular Intuitionistic Fuzzy Numbers , the membership value and 

the  non membership value are same. That is IA
~µ (x) = IA

~ν (x ). 

 
Definition 2.4. (Accuracy function) 

We define 
8

)2()2(
)

~
( 321321 aaaaaa
AH I ′++′+++

=  , an accuracy function of  IA
~ , to 

defuzzify the given number. 
 
3. Operations on triangular intuitionistic fuzzy number 

Let Ia~  = (a1, a2, a3 ; a1′,a2, a3′)   and Ib
~

 = (b1,b2,b3 ; b1′, b2, b3′) two Triangular 

Intuitionistic  Fuzzy Number then the arithmetic operations on Ia~  and Ib
~

 as follows :  

Addition              : Ia~ ⊕ Ib
~

= ( a1+ b1, a2+b2, a3+b3 ; a1′+b1′, a2+b2, a3′+b3′) 
Subtraction                 : Ia~ Θ Ib

~
=( a1-b3, a2-b2, a3-b1 ; a1′-b3′, a2-b2, a3′-b1′) 

Multiplication             :  Ia~  ⊗  Ib
~

 = ( a1b1, a2b2, a3b3 ; a1′b1′, a2b2, a3′b3′) 
Scalar Multiplication :   (i) If k>0 then k Ia~  =  (ka1,ka2,ka3 ; ka1′,ka2,ka3′) 
                    (ii) If k<0 then k Ia~  =   (ka3,ka2,ka1 ; ka3′,ka2,ka1′)  
 
4. Ranking of intuitionistic triangular fuzzy number 

),,;,,(
~

fbecbaA I = . Then the Graded Mean Integration Representation Let 

(GMIR) of membership function of  IA
~  is,   

µR ( IA
~ )  =   

6

42)( bcca ++−
  and non membership value of  IA

~  is  
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νR  ( IA
~ ) =   

6

42)(2 fbfe ++−
 

5. Numerical example   
In this section, we illustrate the new ranking procedure with a numerical example. 

Let    IA
~  = ( 2,3,5 ; 1,3,6)      and     IB

~
= (  5,6,9 ; 1,6,13). 

Then (µR IA
~ ) =  3.16 , (νR IA

~ )  =  3.33  and  (µR IB
~

)  =  6.33, (νR IB
~

) =  6.66. 

So  (µR IA
~ )  <   (µR IB

~
)       and     (νR IA

~ )   <  (νR IB
~

) . 

Therefore     IA
~    < IB

~
. 

 
6. Intuitionistic fuzzy transportation problem (IFTP) 
Consider a transportation with m Intuitionistic Fuzzy (IF) origins and n IF destination.  
Let Cij  (i=1,2,…,m, j=1,2,…,n) be the cost of transporting one unit of the product form ith 

origin to jth   destination. Let Ia~ i (i=1,2,…,m) be the quantity of commodity available at 

IF origin  i.  Let Ib
~

j (j=1,2,…,n)   be  the quantity of commodity needed of IF destination 
j.  Let  Xij (i=1,2,…,m, j=1,2,…,n)  is quantity transported from ith IF origin to jth 
destination.  
                    Mathematical Model of Intuitionistic Fuzzy Transportation Problem is 
 

∑∑
= =

=
1 1

~~~

i j

I
ij

I
ij

I cxZMinimize            

                       ∑
=

==
1

,...,2,1,~~
j

I
i

I
ij miax   

                       ∑
=

==
1

,...,2,1,
~~

i

I
j

I
ij njbx  

                      0~ ≥I
ijx , for all i  and j. 

The above IFTP can be stated in the below tabular form. 
 

 D1 D2 L  Dn IF Capacity 

        O1 C11 
          X11 

C12 
          X12 

L  C1n 
          X1n 

Ia~ 1 

        O2 C21 
          X21 

C22 
          X22 

L  C2n 
        X2n 

Ia~ 2 

         M  M   M   

        Om Cm1 
          Xm1 

Cm2 
          Xm2 

 Cmn 
          Xmn 

Ia~ m 

IF 
Demand 

Ib
~

1 
Ib

~
2  Ib

~
n ∑∑∑∑

Ia~ i 

= ∑∑∑∑ Ib
~

j 
7. Algorithm for revised distribution method  
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 This section presents a Revised Distribution Method method to solve the intuitionistic 
fuzzy transportation problem which is different from the preceding method. It making 
allocation by minimum demand and supply. 
 
Step (i): Start with the minimum value in the supply column and demand row. If tie 
occurs, then select the demand or supply value with least cost. 
 
Step (ii): Compare the figure of available supply (capacity) in the row and demand in the 
column and allocate the units equal to capacity or demand whichever is less. 
 
Step (iii): If the demand in the column is satisfied, move to the next minimum value in 
the Demand row and supply column. 
 
Step (iv): Repeat Steps (ii) and (iii) until capacity condition of all the plants demand 
conditions of all ware houses have been satisfied. 
 
8. An illustrate example 
Consider the 3X3 IFTP. 

Since  ∑ Ia~ i = ∑ Ib
~

j = (16,25,35;16,25,35)  the problem is balanced 
transportation problem.  Using the above algorithm we get the optimum solution. The 
solution table is given below. 

 The optimum intuitionistic fuzzy transportation cost is  
Z   =  (2,5,8;2,5,8) (5,8,11 ; 5,8,11) +  (10,13,16;10,13,16) (-6,2,10;-6,2,10) 

+(4,7,10;4,7,10) (1,4,7;1,4,7)  + (2,6,9;2,6,9) (3,6,8;3,6,8)   
                        + (2,4,7;2,4,7) (2,5,10;2,5,10) 
 Z = ( -36,150,460;-36,150,460) 

 D1 D2 D3              IF Supply 

S1 (2,5,8;2,5,8) (11,16,20;11,16,20) (6,8,10;6,8,10) (5,8,11 ; 5,8,11) 

S2 (10,13,16;10,13,16) (4,7,10;4,7,10) (2,6,9;2,6,9) (9,12,14;9,12,14) 

S3 (2,4,7;2,4,7) (7,9,12;7,9,12) (8,10,13;8,10,13) (2,5,10;2,5,10) 

IF Demand (12,15,20;12,15,20) (1,4,7;1,4,7) (3,6,8;3,6,8)  

 D1 D2 D3                IF Supply 

S1 
(2,5,8;2,5,8) 

(5,8,11 ; 5,8,11) 
(11,16,20;11,16,20) (6,8,10;6,8,10) (5,8,11 ; 5,8,11) 

S2 
(10,13,16;10,13,16) 

(-6,2,10;-6,2,10) 
(4,7,10;4,7,10) 
(1,4,7;1,4,7) 

(2,6,9;2,6,9) 
(3,6,8;3,6,8) 

(9,12,14;9,12,14) 

S3 
(2,4,7;2,4,7) 

(2,5,10;2,5,10) 
(7,9,12;7,9,12) (8,10,13;8,10,13) (2,5,10;2,5,10) 

IF Demand (12,15,20;12,15,20) (1,4,7;1,4,7) (3,6,8;3,6,8)  
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The intuitionistic optimal value = ( 170.67, 191.33 ) 
Therefore the Minimum Transportation Cost  =  181. 
 
9. Conclusion  
In this paper, the revised distribution method is used for solving intuitionstic fuzzy 
transportation problem. This method can be used for all kinds of intuitionstic fuzzy 
transportation problems, whether maximize or minimize objective function. This method 
is based on the allocation of demand and supply items in the transportation matrix, and 
finds an optimal solution in terms of the ones. 
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