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1. Introduction

Transportation problems are one of the powerfuln&avorks which ensures efficient
movement and timely availability of the raw matkyisand finished goods. This

transportation problem is a linear programming fewb obtained from a network

structure consisting of a defined numbers of nates arcs attached to them. A fuzzy
transportation problem is a transportation problamwhich the transportation costs,
supply and demand quantities are fuzzy quantitMsst of the existing techniques

provide only crisp solutions for the fuzzy trangption problem.

The objective of the FTP is to determine the inip schedule that minimizes the
total fuzzy transportation cost while satisfyingy supply and fuzzy demand. In [4],
Nagoor Gankt al presented a two stage cost minimizing fuzzy trartagion problem in
which supplies and demands are trapezoidal fuzzybewus. Hadi Basirzadebresent
An Approach for Solving Fuzzy Transportation Prablausing trapezoidal fuzzy
numbers.

The concept of intuitionistic fuzzy sets (IFSs) prsed by Atanassov [1] in 1986
is found to be highly useful to deal with vaguenédse major advantage of IFS over
fuzzy set is that IFSs separate the degree of mesmipe(belongingness) and the degree
of non-membership (non-belongings) of an elemenhénset. In this paper, we find the
obtimum solution for an IFTP using Revised Diaitibn Method, here the supply and
demand are triangular intuitionistic fuzzy numbers

In this paper, we first review some basic coneeptintuitionistic fuzzy numbers
in section 2. Section 3, the operations on Triaaghrtuitionistic Fuzzy Numbers(TIFN).
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In section 4, we explain the method of rankingTtFNs with example. In section 5,
we define a intuitionistic fuzzy transportation plem. In section 6, we give the revised
distribution algorithm to solve the intuitionistiozzy transportation problem. In section
7, a numerical example is given.

2. Preliminaries
Definition 2.1. (Intuitionistic fuzzy set)

An Intuitionistic fuzzy set (IFS)A' in X is given by a set of ordered triples:
Al = {<x, Hz (), Vz (x)>/x0X}, where U5,V 71 :X>[0,1] are functions such that

0< Mz (X) + Vi (x) < 1 forall xO X. For each x the numbergz (x) and V3 (X)

represent the degree of membership and degreenefnembership of the elemenilX
to A O X, respectively.

;&l:

Definition 2.2. (Intuitionistic fuzzy number)
An intuitionistic fuzzy subset A' ={<x, Hz (X), Vz (X)>/xOX}, of the real line R is
called an Intuitionistic Fuzzy Number (IFN) if thalowing holds:
i) There exist MR, Mz (M)=1 andVN (m) =0,(m is called the mean value/& ).
i) ua is a continuous mapping from R to the closed it 0,1 ] andd xOR,
the relation 8 Mz (X) + V3 (x) <1 holds.

The membership and non-membership functioﬁ'ofis of the following form:

(0 for {1 < x<m-
f1(x) forxO [ m-a , m]
Hax) =< 1 forx=m
hy(x) for xOO [m, m+3]
0 for mB<sx<O
-

where f(x) and h(x) are strictly increasing ad decreasing functiofm - a , m] and [m,
m-+f3] respectively.

(1 for < x<m-a’
fo(X) forxO[m-a', m]; O< fy(X)+fx(x) < 1
Va =< 0 forx=m
ho(X) for xO[m, m43']; 0<hy(X) + hp(X) <1
1 for mPB' <x=<0
-

Here m is the mean value d?x' . o and are called left and right spreads of
membership functioniz, (x) respectivelya’ andp' represents left and right spreads of
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non membership functio z (x), respectively. Symbolically, the intuitionistitizzy
number is represented ad\' N = (m;a,B;a,B).
Definition 2.3. (Triangular intuitionistic fuzzy number (TIFN))

Typel : A (TIFN) A' is an intuitionistic fuzzy set in R with the folling membership
function 43, (x) and non membership functidfy, (x):

e X -
& forasx<a
a, —q
- X
,u;g x) = < c foras<sx<a
a; -,
g 0 Otherwise
0
~ a,—X
, fora' <x<a
a,—a
1
- X—a
VAI (x) = < — forasx<a
B ~a,
1 otherwise

~

where @ sa< @< ag<aand Uz (X) ,Vz (x)<0.5 for Uz (x)=Vz (x)OxOR.
This TIFN is denoted byA' 1en = (B, &, 881,80, &).

Hzi (x)

L J

Figure 1.

Note: In this type of Triangular Intuitionistic Fuzzy Numars , the membership value is
smaller than to non membership value. Thallis (x) < V3 (x) .
Typell : _

A (TIFN) A' is an intuitionistic fuzzy set in R with the folling membership
function 4z, (X) and non membership functidfy, (x):
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e X -
& forasx<a
a, —q
- X
,UZ\, x) = < 8 fora<x<a
a;—a,
0 Otherwise
g
~oa,—X
fora' <x<a
a,-a,
- X=
I/A' x = 3 : % fora<x<ay
a;~a,
1 otherwise

L

a4 M az az Az

Figure2:

Note: In this type of Triangular Intuitionistic Fuzzy Numars , the membership value is
bigger than the non membership value . Thaltjs (x) > Vi (x).

Typelll:
A (TIFN) A' is an intuitionistic fuzzy set in R with the folling membership

function 4z, (x) and non membership functidfy, (x):

o oX-a

foras<x<a
a—-a
:u;."l x) = < 8 =X fora<sx<a
-,
0 Otherwise
g
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a, — X
- 2

fora' <x<a&
a,-a,

foras<x<a

Vil =< X2

a,-a,
1 otherwise

¥

1 a3 A3
Figure3:

Note: In this type of Triangular Intuitionistic Fuzzy Niners , the membership value and
the non membership value are same. Thitis(x) =V 7 (x).

Definition 2.4. (Accuracy function)
(a, t2a,+a;)+(a +2a, +a;)
8

We defineH (,&' )= , an accuracy function o', to

defuzzify the given number.

3. Operationson triangular intuitionistic fuzzy number
let 3' = (&, & & . a',a& &) andb' = (b,bybs . by, b, by) two Triangular
Intuitionistic Fuzzy Number then the arithmeticeogtions ond@' andb' as follows :

Addition :3' 0 b'= (a+ by a+by, a+bs.a'+by', arby, a'+by)
Subtraction :a' O b'=(a-bs, arb, &b a'-bs, ab,, a'-by)
Multiplication A O b' =(aby, ab, abs.a'by, ab,, a'by)

Scalar Multiplication : (i) If k>0 then Q' = (ka,kep,kas . kay' kap, kag')
(ii) If k<O then g = (kas,kap,kay ; kag',kap, kay')

4. Ranking of intuitionistic triangular fuzzy number
Let Al =(a,b,ceb, f). Then theGraded Mean Integration Representation

(GMIR) of membership function ofa' is,
(a-c)+2c+4b
6

Rﬂ(f&') = and non membership value @f is
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R ()= 2 f);2b+4f

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

Let A'=(23,5:136) andB'=(5609;1613).
ThenR,( A') = 3.16 ,R,(A') = 3.33 andR,(B') = 6.33,R,(B') = 6.66.
So R,(A) < R(B') and R(A) <R/(B').

Therefore A <B'

6. Intuitionistic fuzzy transportation problem (IFTP)
Consider a transportation with m Intuitionistic EyZIF) origins and n IF destination.
Let G (i=1,2,...,m, j=1,2,...,n) be the cost of transportorege unit of the product fornf'i

origin to [ destination. Le&'; (i=1,2,...,m) be the quantity of commodity availabte

IF origin i. Letb ',~ (i=1,2,...,n) be the quantity of commodity need¢dF destination
j. Let X (i=1,2,...m, j=1,2,...,n) is quantity transportearfr i IF origin to |"
destination.

Mathematical Model of Intuitistic Fuzzy Transportation Problem is

Minimize Z' =Y Y'%'¢/

i=1 j=1

Yx=a', i=12..m
=1

>%'=b', j=12..n
i=1

X; 20, for alli andj.
The above IFTP can be stated in the below tabatan.f

D, D Dn | F Capacity
O, Cn Cp wo. | Cp 3
X1 X2 Xin !
02 C21 C22 C2n =I
Xo1 X2 Xan 2
Onm Cm1 Cm2 Cmn 3!
Xm1 Xm2 Xinn m
IF b' b' b' ¥a',
1 2 n i
Demand ~
= Z b l i

7. Algorithm for revised distribution method

101



A. Nagoor Gani and S.Abbas

This section presents a Revised Distribution Méthwethod to solve the intuitionistic
fuzzy transportation problem which is differentrfrche preceding method. It making
allocation by minimum demand and supply.

Step (i): Start with the minimum value in the supply columnd demand row. If tie
occurs, then select the demand or supply value ledtst cost.

Step (ii): Compare the figure of available supply (capadity)he row and demand in the
column and allocate the units equal to capacityemnand whichever is less.

Step (iii): If the demand in the column is satisfied, moveht® next minimum value in
the Demand row and supply column.

Step (iv): Repeat Steps (i) and (iii) until capacity coimtit of all the plants demand
conditions of all ware houses have been satisfied.

8. Anillustrate example
Consider the 3X3 IFTP.

D, D, Ds IF Supply
S (2,5,8:2,5,8) (11,16,20;11,16,20)  (6,8,10;6,8,1D) (5,8,11;5,8,11)
S, (10,13,16;10,13,16) (4,7,10:4,7,10) (2,6,9:2,6,9 (9,12,14;9,12,14)
S; (2,4,7,2,47) (7,9,12;7,9,12) (8,10,13;8,10,13) ,5(10;2,5,10)
IF Demand  (12,15,20;12,15,20) (1,4,7,1,47) (3H@B8)

Since ¥ 3'; = Xb', = (16,25,35,16,25,35) the problem is balanced
transportation problem. Using the above algoritlven get the optimum solution. The
solution table is given below.

D, D, Ds IF Supply
s, (5%,51’5;;25%?1) (11,16,20,11,16,20)  (6,8,10:6,8,10 (5,811 ; 58,1
S | 62106510 | (aradn) | (68368 (0.1214:9.1214)
s, (2(,25'?'1{);;2';',?0) (7.912,7912) | (8,10,13:8,10,13) (2,5,10;2,5,10)
IF Demand (12,1520;12,1520)  (14,7:14.,7) (35®8)

The optimum intuitionistic fuzzy transportationstds
Z = (2,5,8;25,8) (58,11, 5,8,11) + (10,1311%13,16) (-6,2,10;-6,2,10)
+(4,7,10;4,7,10) (1,4,7;1,4,7) +(2,6,9;2,6,95(8;3,6,8)
+(2,4,7;2,4,7) (2,5,10;2(H
Z = (-36,150,460;-36,150,460)
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The intuitionistic optimal value = ( 170.67, 19133
Therefore the Minimum Transportation Cost = 181.

9. Conclusion

In this paper, the revised distribution method &di for solving intuitionstic fuzzy
transportation problem. This method can be usedafokinds of intuitionstic fuzzy

transportation problems, whether maximize or mimgrbjective function. This method
is based on the allocation of demand and suppigsitin the transportation matrix, and
finds an optimal solution in terms of the ones.
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