Lecture 1, MAST-224, Winter 2013

We give a description of a Linear Programming Problem by using a real life pro-
duction process to be optimized. We explain the basic features of a LP by using this
example.

What is a Linear Programming Problem?

We start with a real life optimization problem:

LPP Giapetto’s Woodcarving , Inc. manufactures 2 types of wooden toys: soldiers
and trains.

A soldier sells for 27$ and uses 10$ worth of raw materials. Each soldier that is
manufactured increases Giapetto’s variable labor and overhead cost by 14$. A train
sells for 21$ and uses 9% worth of raw materials. Each train built increases Giapetto’s
variable labor and overhead cost by 10$.

The manufacture of wooden soldiers and trains needs two types of skill labor: car-
pentry and finishing.

A soldier requires 2 hours of finishing labor and 1 hour of carpentry labor. A train
requires 1 hours of finishing labor and 1 hour of carpentry labor.

Each week Giapetto can obtain all the needed raw material but only 100 finishing
hours and 80 carpentry hours are available.

Demand for trains is unlimited but at most 40 soldiers are bought each week.
Giapetto’s Woodcarving, Inc wants to maximize the weekly profit (revenue) from sol-
diers and trains.

(a) Formulate a mathematics model of Giapetto’s situation that can be used to max-
imize Giapetto’s weekly profit.

(b) Solve graphically the LPP obtained in (a).
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1

Formulation of the OPTIMIZATION PROBLEM
by using LINDO&%

MAX 38+2T
ST
2S+F<100
S+T<80
8<40

S>0

T>0

Solution of the OPTIMIZATION PROBLEM
by using LINDOG1

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
1)  180.0000

VARIABLE  VALUE REDUCED COST
S 20.000000 0.000000
T 60.000000 0.000000

ROW SLACKOR SURPLUS DUAL PRICES
2) 0:000000 1.0008000
3) 0.000000 1.000000
4) 20.000000 0.000000
5) 20.000000 0.000000
6) 60.000000 0.000000

NO. ITERATIONS= 3
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The fact that the objective function for a given LP is a linear
function of the decision variables has two important applica-
tions:

(A) The contribution to the objective function from each deci-
sion variable is proportional to the value of the decision variable.
For example, the contribution to the objective function in Gi-
apetto’s LP (see below) for 4 soldiers is exactly four times the
contribution of 1 soldier.

(B) The contribution to the objective function for each decision
variable is independent of the other decision variables. For ex-
ample, (see Giapetto’s LP below) no matter what is the value
of a9, the manufacture of x; soldiers will always contribute 32
dollars to the objective function.
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Analogously, the fact that each LP constraint is a linear in-
equality or linear equality has the same 2 applications:
(A) The contribution of each variable to the left-hand side of
each constraint is proportional to the value of the variable. For
example it takes exactly 3 times more finishing hours to manu-
facture 3 soldiers than as it does for 1 soldier.
(B) The contribution of a decision variable to the left-hand side
of each constraint is independent of the values of the other de-
cision variables. For example, no matter what is the value of
x1 in Giapetto’s LP (see below), the manufacture of zo trains
uses o finishing and x9 carpentry hours.
The item (A) is called Proportionality Assumption of
the Linear Programming.
The item (B) is called Additivity Assumption of the Lin-
ear Programming.
(C) The Divisibility Assumption requires that each
decision variable be permitted to assume fractional
values up to some limit.
(D) The Certainty Assumption is that each parame-
ter (objective function coefficients, right-hand sides,
and technological coefficients) are known with cer-
tainty (well investigated).
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