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SUMMARY

In this paper an alternative approach for entering the variable in
basis in simplex method is suggested. By considering an example,
it is shown that the number of iterations may reduce.

INTRODUCTION
A Linear Programming Problem can be defined as

i '
Maximize 3 ¢;X; (D)
i=1 :

n
Subject to Y, aiXj<b;
=l
i=1,2...m

xiz0 Jj=1,2..n L A(2)

In a linear programming problem any solution which satis-
fies the constraints (2) is called a feasible solution. A solution
in whicn n—m variables are set equal to zero is called a basic
feasible solution. Oné of the basic feasible solutions may be
optimal. So far simplex method is a wellknown method for
solving such linear programming problems.

Following Rao [1], the entering vector is introduced in
the basis according to the cost coeffizients of objective func-
tion. The variable corresponding to maximum positive cost
coefficient in the objective function is entered. The variable
corresponding to the minimum positive ratio of constant on
the right hand side to the corresponding cofficients of entering
vector is droppcd.
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The following are the transformations used for transfor-
ming the variables and cost coefficients in various iterations.

Aix d,j

ali=ai;— for i#r
J ak
}
j=1,2..n
dyi ,
=—"~ for i=r
arr
j=1,2 ... n,

where a,, is the pivotal element. Likewise new constant on the
right hand side for equation 7 is
* a; b
bi=b,— HE for ity

rk

b .
= fori=r.
2197

The new cost coefficients will be

A,y Ck

C;=c — for j#k
rk .

and ¢,=0.

ALTERNATIVE APPROACH :

Here we obtain maximum levels for each variable putting
other variables equal to zero, for each constraint. We will be
getting mn n-vectors as follows :

bi

(0,0 ... 0, xj=

Let us define

x;= Min (——'—) for a;;>0
I<im

=0 . for aij<<O0 3 i

Then (./\:1, 0..0,(0,x;, 0...0) .(0,0,0, ...0, ;E,,), are 1
feasible solutions.

We define .
Yi=<¢j Xj,
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So, yi gives the effect of j** variable on the objective func-
tion. Introduce the variable corresponding to the maximum
value of yj, say yi, that is

= Max Vis
1<iim

then xy is the entering variable and the outgoing variable is
decided as usual. In the next iterations transformed effects are
found using the formula

Vimys— 2Ll ot pe
Qrk

and  y,=0.

The transformation of other entries are done as usual.
When all the effects are non-positive the optimality is attained.

Identifying an optimal points

Theorem : A basic feasible solution is an optimal solution
with a maximum objective function if all the yjs are non-positive.

Proof : Suppose after some iteration we arive at the follo-
wing stage.

Ix1+0x,4 ... +0xm+ a;ylll+1xl)l+1 +... +a3’l’nxn= bl
0x1+ Ixa+ .. .~40x,,+ az,,,,+1x,,,+1+ +02nxn b2

0x1+ 0x2+ ---+ ]xm+a:n,m+1xm+1+ ‘f‘a:nnxu=b;n

¥;:0 0 .. Ymar e v,
where, Vil oo y; are non-positive.

Now, the basic solution which can be readily deduced
from (1) is
x,=b; i=1,2..m

and xi=0 ‘ i=m+1,

And the value of the objective function is

m

Z=E CiXs
i=1
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Since here the variables X,.+1, Xm+2, --- Xn are zero and are
constrained to be nonnegative, the only way one of them can
change is to become positive. But increasing any variable xi,
i=m--1,... n cannot increase the value of the objective function

because the level of effects on the objective function J’;,
j=m++1, ... nare nonpositive. Therefore the present solution
must be optimal because no change in nonbasic variables can
cause an increase in the value of the objective function.

ExAMPLE

It will be shown, by taking an example, that the number of
iterations is reduced by using the proposed method.

Max. 4x1-+4xz+ 1x3+ 11xs
Subject to,

X1t et xt+ xS
7%, 5x3+ 3xs+ 2x2<120-
3x1+5x3+ 10x3+ 15x, <100
xi20, i=1,2,3,4
After introducing the necessary slack variables the above
linear programming problem can be written as

Max. 4x;+4x2+9x3+ 1{xa40x5-+0x4+0x;

Subject to,

X+ Xot Xz xabx =15
7x1+5x2+ 3x3+ 2xa + X =120
3x14 Sx3+10x31+-15x4 +x7 =100

x,20, i=1,2, ... 7

By using the usual method, it can be seen that four ijtera-
tions are required to reach the optimal solution. The optimal
325

50 35
solution is x;=—— 77 x2=0, xs—-T, x1==0, x;=0, xe:T

x,;=0 and the optimal value ©f the objective function is g
It will be shown that only three iterations are required to

achieve the optimality.

A A - A A 0
Here, =15, ¥a=15, %s=10, x4=27
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The following table shows the calculations involved.

Basic variables X, ( X2 ‘ X3 Xy 1 X5 Xe ‘ vz |Solution
|
X5 1 1 1 1 [ 0 0 15
Xe 7 5 3 2 0 10 120
X7 3 5 o] 15 o o 1 100>
vy 60 60 90 20 0 0
3
4
7| 1 1 1
X3 '_H)_’ 5 0 5 1 0 1o 5—>
61 7 5 . 3
X ]0 E- 0 — —2— 0 1 “W 90
3001 3 1
X3 10 7 1 5 0 0 10 10
vy 33 15 o0 =32 o o —9
A 3
5 5 10 | 50
L 0= 3 0 - =
95 13 1 4 325
X6 0 T 0 5 — 5 1 - 222
i 12 3 Y 55
% o 7 ' T 7 F 7
) _ 60 _ 800 __ 300 _30
i LR A THS R

Remark : The new approach gives the maximum increase at
the first iteration. Therefore, in some problems, the method
may reduce the number of iterations. Moreover, it is observed
that in no problem number of iterations by the new approach
is more than that in the usual method.
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