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Sensitivity of the optimum solution to changes in the availability of resources (R.H.S. of constraints)

11 e

Aol 1, 1 40T plasunl dele 2 iy (1) £49 o0 g U] 1, 1opwid T plistinly Oilomind! (oo (gl oo it
Sl g 1T plastial delo 3, 1 AT pludtinls dels 1 iy 30901 05! (2) Eg Amdlg . 11 UT ity
8 9 UT s gy ol AN Jridl gg o 1 (e U5 20, JUy 30 92 (2) E95 5 (1) Eg6 o0 B>l
) 251 e Jgaoll e gl U (g Lo e ] Coms Bug o Dile

Example:

A factory produces two products on two machines. A unit of product 1 requires 2 hours on
machine | and 1 hour on machine Il. For product 2, a unit requires 1 hour on machine I and 3
hours on machine Il. The revenues per unit of products 1, 2 are 30 SAR and 20 SAR
respectively. The total daily processing time available for each machine is 8 hours. How many

units of each product should be produced daily to maximize revenue?
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Mathematical model: 2l goged!

Maximize Z = 30 x; + 20 x,

Subject to
2x; +x, <8 [1] machinel
X1 +3x, <8 [2] machinelll

X1 ZO,xZ >0
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Graphical solution: Sl St
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Optimum: x; = 3.2, x, =1.6 , Z= 128

.[ Optimum: x; = 3.8, x, =1.4, Z= 142
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Dual / Shadow price: rate of change of optimum z value for a unit change in available
resources. (unit worth of a resource)
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If the factory can increase the capacity of both machines, which machine should receive higher priority?
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Capacity change 9 -

Dual price for machine | = =14 SAR/hr
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Determine the feasibility ranges (range of applicability of the computed dual prices) for each
of the machines |, Il
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Change in optimal objective value = dual price * change in resource
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A suggestion is made to increase the capacities of machines |, Il at an additional cost of 10 SAR/hr

Is this advisable?
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If the capacity of machine | increased from its present value 8 hr.s to 13 hr.s, how will this increase
impact the optimum revenue?

Increase in revenue: JUy70=(8-13)* 14 = zu JI WIS Liodl Aoyl S 8al !

Total revenue: JU, 198 =70 + 128 = 3l 1 vy e 1 WIS Lol ! Aol
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Sensitivity of the optimum solution to changes in unit profit or unit cost (coeff.’s of objective fun.)
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Example: (changes in the objective coefficients)
In the previous example, changes in the unit revenues (objective function coefficients) will
change the slope of Z. However, the optimum solution will remain at point C as long as the
objective function lies between lines BF and DE, the two constraints that define the optimum
point. This means that there is a range of values for the objective coefficients that will keep
the optimum solution unchanged at C.

Objective function in general format: Pl S0 gl Al LS oy

Max Z = ¢ x; + ¢, %,

XN

slope of (2) <slope of Z < slope of (1)
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Optimum: x; = 3.2, x, =1.6 , Z= 128




OR 100 <100
Introduction to Operations research Slleall &gy & dadia

SIS I W (e by 25, Jb, 35 (e md o (2) 889 (1) £ oo il 8ogdl @, O o 80 -1
Sgi Los” oV
Suppose that the unit revenues for products 1, 2 are changed to 35 and 25 SAR, respectively.

Will the current optimum solution change?
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Max Z =35x; +25x,
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C_1 3

= 22 = 1.4 remains within the optimality range (.333, 2)
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Z = 35(3.2) + 25 (1.6) = 152 SAR
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Suppose that the unit revenue for products 2 is fixed at its current value of c,=20 SAR, what is
the associated range for ¢y, the unit revenue for product 1that will keep the optimum solution

unchanged?
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