Sensitivity Analysis using a Geometric Perspective - Prof. Richard B. Goldstein

Sensitivity Analysis considers the effect and limitations of changing one parameter ina
Linear Programming problem while leaving all of the other parameters unaltered. The standard
problem of the form:
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considers the perturbation of the objective ey
coefficients (c’s) and the right-hand side
coefficients (Q's).

Objective Function Coefficients

A change in one of these (c1, ¢z, ...) has the effect of rotating the line (or plane in 3-D
or higher) while the feasible region remains the same. Any single coefficient may be increased or
decreased until the objective line rotates and touches a new corner point.

CALCULATION: Consider what value of the coefficient cithat would be needed to make the
objective function line (or plane) parallel to each edge (or plane) connecting to
the optimal point. In the above diagram the dashed line may be rotated until it
is parallel to either edge B or C (but not A).

Note: parallel lines or planes have coefficients in a common ratio.

Right-Hand Side Coefficients

A change in one of these (qz, gz, ...) has the effect of changing the size of the feasible region
by moving one of the edges in a parallel motion either in or out. This movement is done as long as
the optimal point remains the intersection of the same set of lines or planes. There are two cases:

(1) Edges through the optimal point: (for example, lines B or C)

CALCULATION: As line B is moved out the optimal point slides up the line connecting points (1)
and (6) until it reaches (6). Any further movement of line B outward would
keep (6) the optimal point. Moving line B inward would slide the optimal down
the line from point (1) to (2). Any further movement of line B inward beyond
point (2) would change the nature of the feasible region - the optimal point
would no longer be at the intersection of lines B and C. It would start moving
from (2) to (3).

(2) Edges not through the optimal point: (for example, line A)

CALCULATION: Line A may be moved out indefinitely (upper limit is infinity) without changing
the optimal point. Line A may be moved in until too passes through the
optimal point. Then all three lines, A, B, and C go through the optimal point.
Any further movement inward changes the optimal from the intersection of
lines B and C to lines A and C.
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COVPUTER OQUTPUT: MANAGEMENT SCI ENTI ST 5.0

LI NEAR PROGRAMM NG PROBLEM
M N 2X1+6X2
S. T.
1) 1X1+4X2>18
2) 1X1+1X2>6
3) 2X1+5X2>27

OPTI MAL SOLUTI ON

bj ective Function Value = 30. 000
Vari abl e Val ue
X1 6. 000
X2 3. 000
Constrai nt Sl ack/ Sur pl us Dual
1 0. 000
2 3. 000
3 0. 000
OBJECTI VE CCOEFFI Cl ENT RANGES
Vari abl e Lower Limt Current Val ue
X1 1.500 2. 000
X2 5. 000 6. 000
Rl GHT HAND S| DE RANGES
Constr ai nt Lower Limt Current Val ue
1 13. 500 18. 000
2 No Lower Limt 6. 000
3 24. 000 27. 000

Reduced Costs

Upper Limt





