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INTRODUCTION

The transportation problem constitutes an imporfzant of logistics management.In addition, logs
problems without shipment of commodities may berfalated as transportation problems. For instarie
decision problem of minimizing dead kilomet({Raghavendra and Mathirajan, 1987) can be formdlatez
transportation problem (Vasudevet al.1993; Sridharan, 1991). The problem is importantripan transpol
undertakingsas dead kilometres mean additional losses. It is alsssible to approxinte certain additional
linear programming problems by using a transpamatformulation (e.g., see Dhose and Morris
1996).Various methods are available to solve tlmsjportation problem to obtain an optimal solut
Typical/well-known transportatiomethods include the stepping stone method (Chamésooper, 1954), tt
modified distribution method (Dantzig, 1963), thedified steppin-stone method (Shih, 1987), the sim|-
type algorithm (Arsham and Kahn, 1989) and the -matrix approach (Ji an@hu, 2002). Gloveet al.(1974)
presented a detailed computational comparison efcbsolution algorithms for solving the transpddaf
problems. Shafaat and Goyal (1988) proposed amgsite approach for handling the situation of degacy
encounteed in the stepping stone method.A detailed liteeaeview on the basic solution methods is
presented. All the optimal solution algorithms $mlving transportation problems need an initialidésasible
solution to obtain the optimal solution. Tre are various heuristic methods available to getnitial basic
feasible solution, such as "North West Corner"” rlkest Cell Method," "VAM— Vogel's Approximatior
Method" (Reinfeld and Vogel, 1958), Shimsteta/.'s version of VAM (Shimshaét al.,1981), Coyal's version
of VAM (Goyal, 1984), Ramakrishnan's version of VARamakrishnan, 1988) etc. Further, Kirca and ¢
(1990) developed a heuristic, called TOM (Total Ggnity-cost Method), for obtaining an initial bas
feasible solution for thetransportation problem. Gass (1990) detailed thactmal issues for solvin
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transportation problems and offered comments oiowaraspects of transportation problem methodotogie
along with discussions on the computational resudts the respective researchers. Recently, Shamda a
Sharma (2000) proposed a new heuristic approacyefiting good starting solutions for dual basedrapghes
used for solving transportation problems. Evenhia above method needs more iteration to arrivemapti
solution. Hence the proposed method helps to gettitly optimal solution with less iteration. Theoposed
method is given below.

[I. Transportion Problem through OFSTF Method (Origin, First, Second, Third, and Fourth quadrants)
from Non-Linear to Linear Equation Conversion Technique:
2.1 Step 1:

Given three equations in linear form with four uolum constants. Here M is the total minimum cost of
transportation which is stated and solved in [21].

2.2.Step 2:
To solve these equations and to find the valuestHerunknown constants namely(X Z; Py), the
following steps are to be followed.

2.3.Step 3:

Introduce a new duplicate equation in which atraetionly one variable value is defined that will be
equated to the value of M to get the correspondgfined variables value, while the remaining vadgathaving
the value zero. The step is repeated simultanedaslgach and every variable.The introduction oplate
equation makes the given equation into non-lineemf

2.4. Step 4:

To convert the equation from non-linear to lineamf, substitute the values of the variables nar(ély
Y1 Z; Pj) in the given non-linear equations. By substitutive will be getting three equations with three
unknown constants.

25.Sep 5:
Solve the three equations by the method of simetias linear equations to find the value for thenawn
variables namely (¥ Z;, Pyysimultaneously.

2.6. Step 6:
The non- linear to linear equation having four umkn constants with three equations are solved
successfully for the transportation problem.

[11. Numerical Example:
Consider the following linear equation transpodatproblem.
3X1 + Yl +7Z]_ + 4P1 =300
2X; + 6Y,+ 5Z; + 9P, = 400
8X;1 + 3Y; + 3Z +2P,= 500

By the introduction of the duplicate equation, dugiations turn into non-linear form.
3X1 + Yl +7Zl+ 4P1 =300

2X1 + 6Yl+ 521 + 9Pl =400

8X1 + 3Y1 + 321 +2P1= 500

aX,” + 0Y,* + 0Z* +0P° = M

Here X? variable value is equated to the value of M, irichtthe remaining variables value falls to zero.
By solving the duplicate equation we will get=X(M/a)’

Similarly the process repeated to find the valu¥ ofz;', P, simultaneously.

Substitute the values of the variables namely, (X;, Z;, P;) in the given non-linear equations. By
substituting we will be getting three equationshwitiree unknown constants. The above example become

3(M/aY + Y, +7Z, + 4P, =300

2(M/aY+ 6Y,+ 57, + 9P, = 400

8(M/ay + 3Y; + 37, +2P, = 500

Similarly the process repeated to find the valu¥ 9fZ;", P, simultaneously.

Y, +7Z;,+ 4P, =300- 3(M/aj
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6Y1+ 57, + 9P, = 400 - 2(M/a}
3Y, + 37 +2P,= 500 - 8(M/aj

Solve the three equations by the method of simetias linear equations to find the value for thenawn
variables namely (¥ Z;, Pyysimultaneously.

The non- linear to linear equation having four umkn constants with three equations are solved
successfully for the transportation problem.

I'V. Conclusion and Future work:

Thus the OFSTF method of linear equation providedeasible value of the objective function for the
transportation problem. The proposed algorithmiearsystematic procedure, and very easy to unaersta
can be extended to assignment problem and tragediilesman problems to get optimal solution. Thopesed
method is important tool for the decision makeremwthey are handling various types of logistic prots, to
make the decision optimally.
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