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CHAPTER 3

LINEAR PROGRAMMING PROBLEM
ARTIFICIAL VARIABLE TECHNIQUE

Introduction:

If any one of the constraint is greater than or
equal to sign or equality sign (=). We can use artificial variable,
then the method is called artificial variable technique.
Definition 3.1

If any one of the constraint is > sign constraint, to reduce
equality sign constraint we have to add one positive variable say
A, in the LHS of the constraint and subtract another positive
variable say 7’ in the LHS of the constraint, adding variable is
called artificial variable, subtracting variable is called surplus
variable.

If any one of the constraint is equality sign in that
case also we must add one positive variable say 4. in the
LHS of the constraint such variable is called artificial
variable.

There are two methods of solving LPP using artificial
variable

1. Big-M method or Charnes penalty method

2. Two phase simplex method

Method 1 Big-M or Charnes Penalty Method:

Introduction:

Prof.A. Charnes, suggested that a very high penalty
should be paid for introducing the artificial variables in the
constraints of the given problem, by assigning a very large
penalty cost to the artificial variables.

For introducing each artificial variable sustract
(MxCorresponding artificial variable) in the R.H.S of the

L.Henry 41
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Solution

Reduce Standard Form of LPP
Maximize Z = 3x, — X, — MA,
Subject to the constraints 2x, +x,— T + A4,=2
x, +3x,+ §/=3
%, +8, = 4
X5 %y Tl’ A Sy S,20
Number of non basic variables = 6-3=3
Let Non basic variables are x,, X, T, and Let x = x,= T=0
4, 52385 3,8,=4..  Basic feasible
Solution

Reduce objective function Z purely in terms of Non Basic

variables.
From first constraint 4, = 2-2x—x,t T,

Z=3x,—x,~-M (2-2x~x,+T))

Z=3x1—x2—2M-I-2Mxl+Mx2—MT1

Z=0QM+3)x,+ M- 1) x,— MT, -2M

7. — @M+ 3)x, — (M= 1)x2+MT1=—2M
Here, M is large positive value ..—(2M + 3) is most
Negative.
1t Iteration

X% x2 | T1] Av| 51 [ 82 |Soluti
Z (<3| D | M| o]0 0] -2M
Al 1 el ealt ] alisl0 2 o -
5 1 3 ploftl |0 3
S 0 1 plofo]l 4
x, entering variable and 4, leaves variable.
2nd Jteration
New Pivot Row = Old Pivot Row

Pivot Element

New Pivot Row=1, Vo, —Y4,Y2,0,0,1

New Row=01d Row Element—(Element in the pivot
Column xNew Pivot Row)

Operations Research 44
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