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Abstract— Transportation issues are fundamental for the 

improvement of financial matters and society. All subjects 

considered, the parameters of transportation troubles won't be 

deterministic. The powerful approach to symbolize the 

inaccuracy of the information is fluffy amount. in this paper, 

each different fluffy huge range  intuitionistic 

triangular-trapezoidal fuzzy number (ITTFN) is proposed. The 

proposed fluffy range is applied to dissect the inaccuracy of the 

given information than the opposite fluffy numbers.. It gives the 

a bigger huge type of insights concerning dubiousness than 

triangular fluffy variety and trapezoidal fluffy range. The 

calculation is introduced to address fluffy transportation 

problem with ITTFN. The proposed technique is easy and easy 

without discovering IBFS. Numerical version is exhibited to 

exhibit the viability of proposed method. 

 

Keywords: Triangle trapezoidal fuzzy number, intuitionistic 

fuzzy number , intuitionistic triangle  trapezoidal fuzzy number. 

1. INTRODUCTION 

The vintage fashion transportation version discovers 

transportation plan for a homogenous product from diverse 

sources to numerous dreams at the base transportation price. 

Hitchcock [14] have been constructed up the essential 

transportation trouble 

All matters considered, troubles, there continually exists 

uncertainty about the parameters of transportation. those 

unsure facts might be spoken to through way of fluffy 

numbers. The fluffy range idea has been offered thru Zadeh 

[31]. severa scientists [9,10,13,16,17,23,24, 27] have applied 

the fluffy set speculation to attend to extraordinary 

transportation problems below uncertain situation and a 

number of them tackled the fluffy transportation problem via 

making use of summed up fluffy numbers. 

one of the expansions of fluffy set is intuitionistic fluffy set 

it really is provided with the aid of Atanassov [3]. The 

intuitionistic fluffy units manages the extent of participation 

and the extent of non-enrollment of a factor inside the set this 

is precious to dissect the unclearness. severa scientists 

[1,2,4,11,15] likewise worked with intuitionistic fluffy units. 

the location of fluffy numbers is noteworthy in fluffy 

fundamental management speculation. There exists a few of 

hypotheses together with the website online of fluffy numbers 
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[[1]-[6],[9]]. presently, there are an entire lot of analysts have 

proposed the unique strategies for positioning. Mitchell [8] 

clarified an IFN as a speculation of customary fluffy numbers 

and he provided a positioning approach. in addition, Rezvani 

[10] proposed each different method for positioning in edges 

of summed up trapezoidal fluffy numbers. additionally, Deng 

Feng Li et al. [7] proposed a positioning technique for 

triangular intuitionistic fluffy numbers and application to 

fundamental leadership. what's extra , R.k.Sanini [30] is 

proposed the summed up triangle trapezoidal fluffy extensive 

variety and positioning approach for TTFN 

on this paper, intuitionistic triangular-trapezoidal fluffy 

amount (ITTFN) is proposed. The proposed fluffy extensive 

variety is applied to break down the uncertainty of the given 

information. It gives the a bigger range of insights 

concerning ambiguity than triangular fluffy variety and 

trapezoidal fluffy range. The calculation is introduced to 

attend to fluffy transportation trouble with ITTFN. The 

proposed method is simple and simple without discovering 

IBFS. 

In region 2, meaning of ITTFN, range juggling sports 

activities, positioning potential of ITTFN is mentioned. The 

association technique have talked about in location 3 .A 

numerical version is settled in section four. The segment five 

has finish of this paper.   

2.  INTUITIONISTIC TRIANGULAR- 

TRAPEZOIDAL FUZZY NUMBER 

2.1 Definition of ITTFN : 

 The basic definitions and arithmetic operations 

of ITTFN are described in this section.  A ITTFN, 

denoted by  

where , where   

 a and its membership function is 

defined as  
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Where 0 ≤u≤1 . The following figures explain the 

membership and non membership function of the ITTFN.  

    It is also denoted by 

 for  and  , where  

 

2.2: Ranking method for ITTFN : 

 Let   be 

a ITTFN. Then  is   defined as follows: 

when u = ½ , then  

 
2.3 : Arithmetic operations of ITTFN: 

Let    

and  be 

two ITTFN defined on universal set R, then  
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where    

  

  

 
  

   

 

  

 

 

 

3. SOLUTION PROCEDURE 

The proposed method is easy way to obtain the optimal 

solution {xij} of the fuzzy transportation problem whose 

parameters are intuitionistic triangle trapezoidal fuzzy 

numbers. Let  be the optimal value  of the fuzzy 

transportation problem having  transportation cost , 

supply  and demand ; (i = 1, 2, ...,m; j = 1, 2, ...n)from 

ith source to jth destination are as ITTFN. The following are 

steps to find the optimal solution of FTP. 

Step 1:  

  and  extra 

supply. 

    Or    and  

extra demand. 
The unit transportation cost are given as follows :  

  ,  

,   

 =  ,  and   

 

Step 2:  

by means of the use of making use of the website strategy, 

talked about in place 2.2 choose the bottom ITTFN from 

every line of the fluffy transportation issue and subtract it 

from each ITTFN in their evaluating column. 

Stage 3:  

by way of the usage of the site method, talked about in 

region 2.2 pick out the bottom ITTFN 

from every segment of the fluffy transportation trouble and 

subtract it from each ITTFN 

in their evaluating section. 

Stage 3:  

take a look at whether or not that every line and each 

section has in any event one ITTFN whose rank is 0. on the 

off threat that it isn't always in this manner, at that factor 

rehash Step 1 and Step 2. some aspect else, ascertain the 

intuitionistic fluffy 0 focused value i.e.   i         for ea h  ell 

 ell ha ing  ero ran   alue. Where   i    _I is  

 

Step 5:  

Select a cell {(i, j ) : max {R ( )}, and allocate the 

maximum possible quantity to this cell. Delete either the ith 

row or jth column, whose quantity is fully allocated. 

Step 6:  

Repeat Step 3 and Step 4 until all the allocation has been 

made. 

Step 7:  

The solution, obtained in Step 5, is the optimal solution {xi 

j} and the intuitionistic fuzzy optimal value is 

 

4. NUMERICAL EXAMPLE & RESULTS 

Consider the following fuzzy transportation problem with 

three origins and three distribution centers. The cost of 

transportation are represented as ITTFN  as given in the 

Table 1. 

Table 1: 

 D1(Rs.) D2(Rs.) D3(Rs.) Supply  

S1 (3,5,7,11,13,14,16; 2, 

5,7,11,13,14,18) 

(-3,-1,1,2,3,7,9 : -5, 

,-1,1,2,3,7, 10) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(4,8,12,18,24,30,3

6 ; 1, 

8,12,18,24,30,40) 

S2 (-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(4,8,12,15,18,22,26; 

2, 8,12,15,18,22,28) 

(4,8,12,18,24,30,36

; 

2,8,12,18,24,40,38) 

(3,5,7,11,13,14,16; 

1,5,7,11,13,14,18) 

S3  (-2,2,0,4,5,7,10; 

-5,2,0,4,5,7,13) 

(3,5,7,11,13,14,16 ; 

1,5,7,11,13,14,18) 

(-3,-1,1,2,3,7,9; 

-5,-1,1, 2,3,7,13) 

(-2,1,3,7,11,14,17 ; 

-4,1,3,7,11,14,19) 

Deman

d  

(7,12,18,25,32,38,43; 

5, 12,18,25,32,38, 46) 

(-1,3,6,9,12,15,17; 

-4,3,6,9,12,15,20 ) 

(0,2,3,5,8,12,15 ;    

-2,2,3,5,8,12,18) 

 

Step 1:After balancing the unbalanced fuzzy TP by step 1 , 

Table 1 becomes as follows: 
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Table 2: 

  

 D1 D2 D3 D4  Supply  

S1 (3,5,7,11,13,14,16;  2, 

5,7,11,13,14,18) 

(-3,-1,1,2,3,7,9 :       

-5,-1,1,2,3,7, 10) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(4,8,12,18,24,30,36 

; 1, 8,12,18, 

24,30,40) 

S2 (-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(4,8,12,15,18,22,26; 2, 

8,12,15,18,22,28) 

(4,8,12,18,24,30,36; 

2,8,12,18,24,40,38) 

(-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(3,5,7,11,13,14,16; 

1,5,7,11, 13,14,18) 

S3  (-2,2,0,4,5,7,10; 

-5,2,0,4,5,7,13) 

(3,5,7,11,13,14,16 ; 

1,5,7,11,13,14,18) 

(-3,-1,1,2,3,7,9; 

-5,-1,1, 2,3,7,13) 

(-3,-1,1,2,3,7,9; -5,-1,1, 

2,3,7,13) 

(-2,1,3,7,11,14 ,17 ;  

-4,1,3,7,11, 14,19) 

S4 (-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(-3,-1,1,2,3,7,9 :        -5, 

,-1,1,2,3,7, 10) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(0,0,0,0,0,0,0; 

0,0,0,0,0,0,0) 

5,14,22,36,48,58,69

; -2,14,22,36, 

48,58,77) 

De

ma

nd  

(7,12,18,25,32,38,43; 

5, 12,18,25,32,38, 46) 

(-1,3,6,9,12,15,17;   

-4,3,6,9,12,15,20 ) 

(0,2,3,5,8,12,15 ;    

-2,2,3,5,8,12,18) 

(-63,-35, 18, 3,30, 56,70 

; -78, ,-35,-18, 3, 30, 

56,82) 

 

  

Step 2 : reduce the above table by selecting the minimum 

value of each row and subtract from every element in that 

row, then table 2 becomes as follows:  

 

Table 3: 

 D1 D2 D3 D4  Supply  

S1 (-4, 0, 4,1 0, 13,17 , 20 

; -6,0, 4,1 0, 13,17 ,23 

) 

(-10, -6,-2, 1, 3, 10, 13 ; 

-13, -6,-2, 1, 3, 10,20) 

(-11,-8,-3, 0, 3, 8, 11;  

-13,-8, -3, 0, 3, 8 ,13) 

(-11,-8,-3, 0, 3, 8, 11;  

-13,-8, -3, 0, 3, 8 ,13) 

(4,8,12,18,24,30,36 

; 1, 8, 

12,18,24,30,40) 

S2 (-12, -8, -2, 0,2, 8, 12; 

-16, -8, -2, 0,2, 8, 16 ) 

(5,1,9,13,17,23,29;   -9, 

1,9,13,17,23,33) 

(-5, 1, 9, 13, 17, 23, 

29 ;  -9, 1, 9, 13, 

17,23,33) 

(-12, -8, -2, 0,2, 8, 12; 

-16, -8, -2, 0,2, 8, 16 ) 

(3,5,7,11,13,14,16; 

1,5,7,11,13,14,18) 

S3  (-11,-5,-3,2,4,8,13; 

-18,-5,-3,2,4,8,18 ) 

(-6,-2,4,9,12,15,19;        

-12,-2,4,9,12,15, 23) 

(-12, -8, -2,0, 2,8, 12 ; 

-18, -8, -2,0, 2,8,18) 

(-12, -8, -2,0, 2,8, 12 ; 

-18, -8, -2,0, 2,8,18) 

(-2,1, 3,7,11, 14,17 ;  

-4,1,3 ,7,11,14,19) 

S4 (-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(-3,-1,1,2,3,7,9 :        -5, 

,-1,1,2,3,7, 10) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(0,0,0,0,0,0,0; 

0,0,0,0,0,0,0) 

5,14,22,36,48,58,69

; -2,14,22, 

36,48,58,77) 

De

ma

nd  

(7,12,18,25,32,38,43; 

5, 12,18,25,32,38, 46) 

(-1,3,6,9,12,15,17;   

-4,3,6,9,12,15,20 ) 

(0,2,3,5,8,12,15 ;    

-2,2,3,5,8,12,18) 

(-63,-35, 18, 3,30,  56,70 

; -78, ,-35,-18, 3, 30, 

56,82) 

 

 Step 3 : reduce the above table by selecting the 

minimum value of each column and subtract from every 

element in that column, then table 3 becomes as follows 

Table 4 : 

 D1 D2 D3 D4 Supply 

S

1 

(-4,0, 4,10,13,17,20 ; 

-6,0,4,10, 13,17,23 ) 

(-23,-16,-5,0,5,16,23 ; 

-33,-16,-5,0,5,16,33) 

(-11,-8,-3, 0, 3, 8, 11;  

-13,-8, -3, 0, 3, 8 ,13) 

(-11,-8,-3, 0, 3, 8, 11;  

-13,-8, -3, 0, 3, 8 ,13) 

(4,8,12,18,24,30,36 

; 1, 

8,12,18,24,30,40) 

S

2 

(-12, -8, -2, 0,2, 8, 12; 

-16, -8, -2, 0,2, 8, 16 ) 

(-18,-9,6 ,12,19 ,29, 39 ; 

-29, -9,6,12 ,19, 29, 46 ) 

(-5,1,9,13, 17,23, 29; 

-9, 1,9,13,17, 23 ,33) 

(-12, -8, -2, 0,2, 8, 12; 

-16, -8, -2, 0,2, 8, 16 ) 

(3,5,7,11,13,14,16; 

1,5,7,11,13,14,18) 

S

3 

(-11,-5,-3,2,4,8,13; 

-18,-5,-3,2,4,8,18 ) 

(-19,-12, 1, 8, 14, 21, 29 ; 

-32, -12, 1, 8, 14, 21, 46) 

(-12, -8, -2,0, 2,8, 12 ; 

-18, -8, -2,0, 2,8,18) 

(-12, -8, -2,0, 2,8, 12 ; 

-18, -8, -2,0, 2,8,18) 

(-2,1,3,7,11,14,17 ;  

-4,1,3,7,11,14,19) 
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S

4 

(-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(-16, -11, -2, 1, 5, 13, 19; 

-25, -11, -2, 1, 5 13, 23) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(0,0,0,0,0,0,0; 

0,0,0,0,0,0,0) 

5,14,22,36,48,58,69

; 

-2,14,22,36,48,58,7

7) 

D

e

m

a

n

d 

(7,12,18,25,32,38,43; 5, 

12,18,25,32,38, 46) 

(-1,3,6,9,12,15,17;   

-4,3,6,9,12,15,20 ) 

(0,2,3,5,8,12,15 ;    

-2,2,3,5,8,12,18) 

(-63,-35, 18, 3,30,  56,70 

;                   -78, ,-35,-18, 

3, 30, 56,82) 

 

Step 4 :  

In Table 4, we can easily see that the cells (1,2), (1,3), 

(1,4), (3,3) , (2,1), (2,4), (3,3), (3,4) and  (4,4) has zero rank 

value, therefore the intuitionistic fuzzy zero centered value 

corresponding to these cells are,   

R(C12 ) = ½ [(-4,0, 4,10,13,17,20 ; -6,0,4,10, 13,17,23 )+ 

(-18,-9,6 ,12,19 ,29, 39 ; -29,   

                     -9,6,12 ,19, 29, 46 ) ] 

            = 9.875 

R(C13) = 6.5 

R(C14 ) = 0 

R(C21 ) = 6.969 

R(C24 ) = 4.594 

R(C33 ) = 6.031 

R(C44 ) = 0 

Step 5: 

Maximum rank value is attained in R(C12) = 9.875, 

therefore allocate the maximum possible quantity and delete 

the corresponding column. Then resultant problem as 

follows  

Table 5: 

  D1 D3 D4  Supply  

S1 (-4,0, 4,10,13,17,20 ;      

-6,0,4,10, 13,17,23 ) 

(-11,-8,-3, 0, 3, 8, 11;  

-13,-8, -3, 0, 3, 8 ,13) 

(-11,-8,-3, 0, 3, 8, 11;  -13,-8, 

-3, 0, 3, 8 ,13) 

(-13,-7,0,9,18,24,3

7 ; -19, -7, 0, 18, 24, 

44) 

S2 (-12, -8, -2, 0,2, 8, 12;    -16, 

-8, -2, 0,2, 8, 16 ) 

(-5,1,9,13, 17,23, 29;  -9, 

1,9,13,17, 23 ,33) 

(-12, -8, -2, 0,2, 8, 12; -16, -8, 

-2, 0,2, 8, 16 ) 

(3,5,7,11,13,14,16; 

1,5,7,11, 13,14,18) 

S3  (-11,-5,-3,2,4,8,13;        

-18,-5,-3,2,4,8,18 ) 

(-12, -8, -2,0, 2,8, 12 ; -18, 

-8, -2,0, 2,8,18) 

(-12, -8, -2,0, 2,8, 12 ; -18, -8, 

-2,0, 2,8,18) 

(-2,1,3,7,11, 14,17 ;  

-4,1,3,7, 11,14,19) 

S4 (-3,-1,1,2,3,7,9 ;             -5, 

,-1,1,2,3,7,11) 

(-4,-3,0,1,3,5,7;           -5, 

-3,0,1,3,5,8) 

(0,0,0,0,0,0,0; 0,0,0,0,0,0,0) (5,14,22,36,48,58,6

9; -2, 14, 22, 36, 48, 

58, 77) 

D

e

m

an

d  

(7,12,18,25,32,38,43;        5, 

12,18,25,32,38, 46) 

(0,2,3,5,8,12,15 ;    

-2,2,3,5,8,12,18) 

(-63,-35, 18, 3,30,  56,70 ;                   

-78, ,-35,-18, 3, 30, 56,82) 

 

Apply the steps 2 to 4 till all the allocations are made as 

shown in table 4    

 

  

 D1 D2 D3 D4  Supply  
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S1 (3,5,7,11,13,14,16;  2, 

5,7,11,13,14,18) 

(-13, -1, 0, 9, 18, 24, 

37; -19, -1, 0, 9, 18, 

24,44 ) 

(-3,-1,1,2,3,7,9 :       

-5,-1,1,2,3,7, 10) 

(-1,3,6,9,12,15,17 ;  -4, 

,3,6,9,12,15, 20) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(4,8,12,18,24,30,36 

; 1, 

8,12,18,24,30,40) 

S2 (-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(3,4,5,7,11,13,14, 15; 

1,5,7,11,13,14, 18) 

(4,8,12,15,18,22,26; 2, 

8,12,15,18,22,28) 

(4,8,12,18,24,30,36; 

2,8,12,18,24,40,38) 

(-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(3,5,7,11,13,14,16; 

1,5,7,11,13,14,18) 

S3  (-2,2,0,4,5,7,10; 

-5,2,0,4,5,7,13) 

(-2,1,3,7,11,14,17; -4, 

1,3,7,11,14,19) 

(3,5,7,11,13,14,16 ; 

1,5,7,11,13,14,18) 

(-3,-1,1,2,3,7,9; 

-5,-1,1, 2,3,7,13) 

(0,2,3,5,8,12,15;  -2, 

2,3,5,8,12,18) 

(-3,-1,1,2,3,7,9; -5,-1,1, 

2,3,7,13) 

(-2,1,3,7,11,14,17 ;  

-4,1,3,7,11,14,19) 

S4 (-3,-1,1,2,3,7,9 ;    -5, 

,-1,1,2,3,7,11) 

(-64,-40,-24, 8, 22, 39, 

55;-76, 40,-24, 8, 22, 

39,68) 

(-3,-1,1,2,3,7,9 :        -5, 

,-1,1,2,3,7, 10) 

(-4,-3,0,1,3,5,7;  -5, 

-3,0,1,3,5,8) 

(0,0,0,0,0,0,0; 

0,0,0,0,0,0,0) 

(-63, -35, -8,3, 30, 

54,70; -78, -35, -8,3, 

30, 54,82   

5,14,22,36,48,58,69

; 

-2,14,22,36,48,58,7

7) 

De

ma

nd  

(7,12,18,25,32,38,43; 

5, 12,18,25,32,38, 46) 

(-1,3,6,9,12,15,17;   

-4,3,6,9,12,15,20 ) 

(0,2,3,5,8,12,15 ;    

-2,2,3,5,8,12,18) 

(-63,-35, 18, 3,30,  

56,70 ;                   -78, 

,-35,-18, 3, 30, 56,82) 

 

   [(3,5,7,11,13,14,16;  2, 5,7,11,13,14,18)  (-13, -1, 0, 9, 

18, 24, 37; -19, -1, 0, 9, 18, 24,44)]            

[(-3,-1,1,2,3,7,9: -5,-1,1,2,3,7,10)  (-1,3,6,9,12,15,17;-4, 

,3,6,9,12,15, 20) ] 

 [(-3,-1,1,2,3,7,9 ;    -5, ,-1,1,2,3,7,11)  

(-2,1,3,7,11,14,17; -4, 1,3,7,11,14,19) ]  

 [(-2,2,0,4,5,7,10; -5,2,0,4,5,7,13)  (-2,1,3,7,11,14,17; 

-4, 1,3,7,11,14,19)]  

 [(-3,-1,1,2,3,7,9; -5,-1,1, 2,3,7,13)  (0,2,3,5,8,12,15;  

-2, 2,3,5,8,12,18) ] 

 [(-3,-1,1,2,3,7,9 ; -5,-1,1,2,3,7,11)  (-64,-40,-24, 8, 

22, 39, 55;-76, 40,-24, 8, 22, 39,68) ] 

Total cost    = Rs. 265.7875 

5. CONCLUSION 

in this paper, the fluffy transportation problem has been 

seemed as wherein the parameters of the transportation 

hassle are in intuitionistic triangular-trapezoidal fluffy 

variety. The proposed ITTFN is beneficial to gauge the 

unclearness of the inaccuracy. The variety juggling 

responsibilities are additionally proposed to cope with the 

ITTFN. any other fluffy calculation is proposed to attend to 

the fluffy transportation problem with ITTFN. This 

calculation offers the precise affiliation of the fluffy 

transportation difficulty without locating the underlying 

crucial potential association. A numerical version is brought 

to demonstrate the productivity of the proposed method. The 

proposed approach may be fabric to severa proper 

transportation problems. This technique may be stretched out 

to multi-decision fluffy transportation trouble. 
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