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.Sensitivity analysis: doslual) Jalas

In most practical problems, we are interested not only in optimal
solution of the LP problem, but also in how the solution changes when the
parameters of the problem change. The study of the effect of parameter
changes on the optimal solution is called sensitivity analysis.
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The changes in the parameters of a LP problem include:

1. Changes in the right-hand-side constants b;

2. Changes in the cost coefficients of decision variables c;
3. Changes in the coefficients of the constraints a;;

4. Addition of new variables

5. Addition of new constraints
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In general, when a parameter is changed, it results in one of three cases:
1. The optimal solution remains unchanged; that is, the basic variables
and their values remain unchanged.
2. The basic variables remain the same but their values are changed.

3. The basic variables as well as their values are changed.
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1. Changes in the right-hand-side constants b;

Is change the b; to b; + Ab; so that the new problem differs from the
original only on the right-hand side. Our interest is to investigate the effect of
changing b; to b; + Ab; on the original optimum.
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Example (1):
Consider the following linear programming problem
Al dudadl) daa o) Ao Al e
max z = 5x; + 12x, + 4x;
S.T.
X1+ 2%, +x3<5
2X1 — Xy +3x3 =2
X1,%X3,%X3 =0

1.Discuss the effect of changing the requirement vector from B] to [Z] on

the optimal solution.
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2. Discuss the effect of changing the requirement vector from [g] to [g] on
the optimal solution.
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Where the optimal table for this problem is:
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B.V X1 X2 X3 S1 R1 bj
% 0 1 -1 2 -1 8
5 5 5 5
% 1 0 7 1 2 2
5 5 5 5
3 29 =2 141
Z-Ci 0 0 e 27 Sy ==
. 5 5 5 T 5
Solution:
1.b =B~
2 -1 12
T URE
X1 1 2l2 11
5 5

Since both x; and x, are non-negative, the current basic solution remains

1 12 199
— ,x, =— and x3 =0, Z=?

optimal but at the new values x; = - -
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X =%,x2 =15_2 and x5 = 0, z=1T99q;@J\:du}a\M@unz¥;g\

2.b=B"'b
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Since x, becomes negative , the current optimal solution becomes infeasible,
so we use dual simplex method to find the optimal solution
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B.V X1 Xo X3 S R: b

% 0 p Lz -t =

5 5 5 5

w« |1 o I 1z u

5 5 5 5

3 29 —2 69

z-Ci | 0 0 2 2 Lyl Z

: 5 5 57 5

Xy = _?3 Is the leaving variable
OB e x,

(x3) is the entering variable and (_?1) is the pivot element.
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B.V X1 X2 X3 Sl Rl bj
X3 0 -5 1 -2 1 3
X1 1 7 0 3 -1 0

Z-C; 0 3 0 7 —1+M]| 12

The optimal solutionis: x; =0,x, =0 and x3 =3, Z =12

Example (2):
Consider the following linear programming problem
AN Adadll Aaa o) e Ll e
max z = 20x; + 25x,
S.T.
2x1 + 3x, < 40
X, + 2x, < 20
3x; +x, <30

X1, X2 =0
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