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Abstract. In this paper, we consider a linear fractional rivié transportation problem
with and without budgetary constraints. The decisinakers can make the correct
decisions according to their budget by finding thenber of units transported between
the intervals of the total supply / total demanédré{ a solution procedure is provided and
it is verified by means of an example.
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1. Introduction
The transportation problem (TP) is a special ctddmear programming problem, which
deals with shipping commaodities from sources totidasons. Here, we consider the
Transportation problems with fractional objectivendtion, since in many real life
situations where an individual or a group of comitwis faced with the problem of
maintaining good ratios between some very importamtial parameters concerned with
the transportation of commodities from certain searto various destinations. Also,we
consider the situation in which commodity can vbegween source and destination so
that interval method is used, and with and withoutigetary constraints. Khanna et al.
[4] introduced an algorithm for solving transpaitat flow under budgetary constraints.
Weighted goal programming for unbalanced singledbje transportation problem with
budgetary constraint has been discussed by Kishack Jayswal [2]. Pandian and
Natarajan [3] introduced the separationmethodifatifg an optimal solution to ainterval
transportation problem. Lin and Cheng [5] gave aege algorithm for solving a
transportation network under a budget Constraint.

The paper is organized as follows; The Maidwécal formulation of the linear

fractional interval transportation problem is givienSection 2. The Section 3 explains
the definitions of the basic arithmetic operatansl gartial ordering on closed bounded
intervals. In Section 4,an Algorithm is proposedstiive the linear fractional interval

transportation problem. A numerical example is giire Section 5 and the conclusion of
the paper is given in Section 6.
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2. Mathematical formulation
The linear fractional interval transportation pexblis defined as follows

m n A DY m n L2450
Zi:12j=1cu Xij 21-:12,-:161] Xij

m n 1 1 m n 2
YiZ1Xj=1dij xij  XiZg Xj=1 dij Xij

(Pinlzy, 221 =1

Subject to

n
Z. 1[xij'yij] =[b',q]'],j:1,2, ......... n
1=
Xij >0, YVij =0
where [a;,plis i source [b;,q;] is the |' destination , ¢ is the Total actual
Transportation cost ,;ds the Total standard Transportation cost fr8roij" destination.

The Problem (P) can be stated as follows:
Consider the upper bound of the problem (P ),

m yn 250
(UPMinz, = Z=tZ=ici Xy

m n 2
Xt Xjmg dij xij

n
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" and x;j =0
Now, Considering the lower bound of (P ) as,
Zznzl1z?:1ci}'1xij

1
Y2 dij i

Subject to

(LP)MlTl Z1 =

Subject to

and x;;=0
Considering  the sety{;, for all I and j} is an optimal solution of the uppbound
transportation problem (UP ) and the set;{for all I and j} is an optimal solution of the
lower bound transportation problem (LP) then, fdwe tproblem (P), the optimal
solution is the set of intervals 4; , y;;].foralliandj} providedx; ;< y;;, foralliandj.

3. Prdiminaries
LetD={[a,b], & bandaandb are in R } denote the set ofadked bounded intervals on the
real lineR.

166



A Linear Fractional Interval Transportation ProblemConstraints

Definition 3.1. Let A=[a,b]JandB=[c,d] beinDd . Then,
MAOB=[a+c,b+d]and
(i)AOB=[p,q]wherep=min{ac, ad, bc, bdijdag=max{ac, ad, bc, bd }

Definition 3.2. Let A = [a,b] and B = [c,d] be in D. Then,
() A<Bifa<candb<d

(i)A >Bifa>candk»d and

(iA=Bifa=candb=d

4, Interval fractional transportation problem
The interval fractional-point method proceeds dig\is:

Stepl: Find the optimal solution for the Upper bound & thansportation
problem by using [1] and let it bey§;, for all i and j} Next,
find the optimal solution of the lower bound of the
transportation problem and let it be;{, for all i and j}

Step 2: Write the optimal solution of the problem asxj;, y;;], for all i
and j } and the optimal objective value of the penb ( P ) is
[ZL !ZU ]

Step 3: Let Z €[Z; , Z,] be the given budget cost for Upper bound
transportation , we write Z in the form , ZZz +[Zy, — Z, ] u for

some pt, 0< u<1. This implies p §ZU__ZZLL

Step 4: (i) When Budget is not given :

Compute the values of decision variables; as [ x;;,y;;]

and
[xi]- ’yl.].]: xij + (yl] _xij )Ll ,Where 0 ufl , and the
unit transported cost .

(i) When budget is given :

Find the value of p and the decision variablesguabove (i)
and the transportation unit cost .

5. Numerical example

There are two godowns (source points) from whedgpare supplied to three different
stores (Demand points); ‘s are the actual cost coefficient in rupee par &fy; ‘s are the

standard cost coefficient in rupee per ton angp; , b;, q; are expressed in lakhs . The

Transportation table is given below:

[1.3.

[2,5,

[2.5.

[3.5.

[0.3.

[4,6

[30,30]

[3.2]

[1,1]

[3.4.

[1.2

[1.3.

[5.7.

[30,40]
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[ 20 ,25] [20,25] [20,20] |[60,70]

Determine an optimal distribution plan to transpbe items from the source points to the
destination points for the budget of 75 %

First considering the UP of the problem

3 5 3
30
5 5 6
2 4 3
40
1 2 7
25 25 20 70

Using North West corner Rule Finding the initialskea feasible solution and then
checking its optimality by finding the variable$, v/ and u;",v;" associated with the
numerator and denominator of objective, whefeind u;" , i = 1,2,...... m , are

corresponding to supply constraints andv;’, j = 1,2,....n , are corresponding to
demand constraints ,we get

3 5 3 0 u;,u;
25 5 i=1,2
-1 0
5 5 6 0
2 0|4 3 1
20 20 3
-1 1 2 7
vj,vj,j=12
3 5 3
5 5 7

The Minimum Transportation cost ( Z) = 0.807tsni
Since the Reduced co4t, ; andA,; are> 0, the current solution is optimal .
Hence ,The Optimal solution to UB is

Vi1 = 25,12 =5,¥22 = 20 ,y,3 =20
Now Considering the Lower Bound of the transpootatiroblem ,
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1 2 0
30
2 3 4
3 3 1
30
1 1 5
20 20 20 60
Again using the same procedure, we get,
1 2 0 0 u;,uy
2C 10 i=1,2
0
2 3|-3 4 0
3 1(3 1 1
10 2C 5
1 1 1 5
v},v}’,j =1,2
1 2 0
2 3 7

The Minimum Transportation cost ( Z) = 0.5 units

Since the Reduced coat, ; andA,; are> 0, the current solution is optimal .
Hence, The Optimal solution to LB is

X171 =20 ,%1, =10 ,x9, =10 ,x,53 = 20.

So, the optimal solution to the given problem is

[ %11,%111=[20,25], k12,9121 =[10,5], br22,¥221=[10, 20],
[x23,¥23]=[20,20]

and the minimum interval transportation cost isq, ©.807 ].

The total transportation cost, Z = 0.5 + 0.307heme Z is the given budget .

Z-05
0.307

If Budget is given as Z =75 % then p = 0.8td the Optimal Solution to the UB is
X11= 24.07,x,, =5.93 x,, = 18.14 x,3 =20.
The Total Number of units transported = 68.14 tons.

This implies by [6,7] that p and

And when Budget is not given then the differenueal of u is given below :
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- , Units

U Z Decision Variables Transported

x11 = 20,x1, =10,

0 0.5 Xpp = 10,x,3 = 20 60
0.1 0.530° 20.5,95,1,2C 61
0.z 0.561¢ 21,9,12,2 62
0.Z 0.592: 215,85,13,¢ 63
0.4 0.622¢ 22,8,14,2 64
0.t 0.653¢ 225,75,15,¢ 65
0.€ 0.684: 23,7,16,2 66
0.7 0.714¢ 235,6.5,17,¢ 67
0.€ 0.745¢ 24,6,18,2 68
0.€ 0.776: 245,55 ,19,¢ 6¢

1 0.807 25,5,20,2 7C

6. Conclusion

In this paper, we have considered the linearinterfractional transportation problem
with and without budgetary constraints . By finditng number of units transported, the
decision maker make the correct decision depenatingpeir financial position . Also, the
interval transportation problem without budgetannstraint is useful for finding an
optimal solution for reducing the cost and by fiirading a compromise solution.
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