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LINEAR PROGRAMMING

Problem 1: LP Formulation and Graphical Solution:
A small construction firm specializes in building and selling single-family homes. The firm
offers two basic types of houses, model A and model B. Model A houses require 4,000 labour
hours, 2 tonnes of stone, and 2,000 board feet of lumber. Model B houses require 10,000 labour
hours, 3 tonnes of stone, and 2,000 board feet of lumber. Due to long lead times for ordering
supplies and the scarcity of skilled and semiskilled workers in the area, the firm will be forced
to rely on its present resources for the upcoming building season. It has 400,000 hours of labour,
150 tonnes of stone, and 200,000 board feet of lumber. Model A yields a profit of $1,000 per unit
and model B yields $2,000per unit? Assume that the firm will be able to sell all the units it
builds.

a. Formulate the objective function and constraints

b. Graph the constraints and objective function, and identify the optimum corner point
¢. Determine the optimal quantities of models A and B, and compute the resulting profit.

Problem 2: Sensitivity Analysis:

Maximize 60x; + St where x, = the number of type 1 computers
xp = the number of type 2 computers
Subject to
Assembly Gy + 10x = 100 hours
Inspection 2x; + ixx = 22 hours

Storage 3x; + 3xy = 39 cubic feet

Mlcrosoﬁ Excel 5 0 Sensmwty Repor‘t &

Changing Cells

Final Reduced Objective Allowable Allowable

Cell HName Value Cost Coefficient Increase Decrease
$D%4 Type 1 a 0 60 40 10
FES4 Type 2 4 0 50 10 20

Constraints

Final Shadow Constraint :ﬂ_h—llw_a_lg_lg Allowable
Cell MName YValue Price R.H. Side 'Increase ecrease
$C%7 Assembly 75 8] 100 ]
$C%$8 Inspection 22 10 22
$C %9 Starage 39 13.33333333 39

WIS I3 Arsre Fiepen &), Sensitivity Report 5 (SR
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