QUESTION
Solve the following linear programming problem using the bounded variable
simplex method.
Maximize z = —7x1+ 229+ 723 — T4
subject to 4x, — 29 + a3+ 224 < 8
6x1 + 312 4+ 223 — by < 25
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(i) For the first constraint, give the range for the right-hand side within
which the optimal basis remains unaltered. Also, perform this ranging
analysis for the upper bound constraint x4 < 5.

(ii) If the objective function coefficient of x5 changes to 240, for what range

of values of ¢ is the change in the maximum value of z proportional to
67

ANSWER

Basic | z x1 o 3 X4 S1 S Ratio
S1 0 4 -1 1 2 1 0|8 8

ss |0 6 3 2 -5 0 1|25 2
1 7 -2 -7 1 0 0]0
Basic | z x1 X2 X3 T4 S1 So Ratio
T3 0O 4 -1 1 2 1 0| 8 1
s, |0 -2 5 0 -9 -2 1|9 ¢
1 35 =9 0 15 7 0|56
Perform simplex iteration and substitute 24 = 9 — x3.
Basic | 2 1 gy 2% x4 s1 Sy Ratio
Ty 0 —4 1 1 -2 -1 0 —-8+9=1
S 0 18 0 -5 1 3 1 49 — 45 =4
1 -1 0 9 -3 -2 0|-16+81=65
Basic | z x1 x2 x4 x4 S1 So
T 0 32 1 -9 0 5 119 %
ry |0 18 0 =5 1 3 1] 4 %
1 53 0 -6 0 7 3|77

Perform simplex iteration and substitute ), =5 — x4

Basic | 2z o1 xy af 2} s 52’
p) 9 2 I 9 54
T 0 3 1 0 5 _é 5 3+9—g
z3; |0 =8 0 1 & -2 1| —ty1=1
; A S SR S S )
5 5 5 5 5T 5
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Thus we have an optimal solution

4 1 4 1

(i) If the right hand side of the ﬁrst constraint is 8 4+ ¢, then the right hand
sides in the final tableau are 2 = 2§ 1 — 24
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For non-negativity, 6 < 27 d g %
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If 24 <5 s replaced by z4, < 549, then right hand sides become
54 , 95 1,1

For non-negativity, § > —% o> -1
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For basic variables to be in range f++
5

1
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Thus, the range is —1 <4 < 3.

(ii) For the new coefficient, the coefficient in the z-row are

157 2 6 9 , 17 2 9 1 1 54
Z*(? - 55) 9“1*(5 + 55) ‘”4+(€ - 5‘5) Sl*(g + 55) = 8gt50

Thus, we require that
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so the range is —



