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Introduction,

Linear Programming is a deterministic mathematical technigue
which involves the all location of scarce resources ( Machinery ,
Labor, Monev, Time, Warchouse Space, and raw material) in an
optimal manner, based on a given criterion of optimality frequently,
the criterion of optimality is either maximum profit or minimum cost,
depending on the type of problem.

A linear programming (LP) model provides an efficient method for
determining and optimal decision chosen from a large number of
possible decisions. The optimal decision is the one that meets a
specified objective of management subject to various restrictions and

constraints.

Constructing Linear Programming Models

Requirements to construct a linear programming model :-

1- Objective Function : There must be an objective the firm
wants to a achieve, maximize profit or minimize cost .

2- Restriction and Decisions: There must be alternative
courses of action or decisions, on of which will achieve the
objective.

3-  Linear objective function and linear constraints. We must

be able to express the decision problem incorporating the
objective and restrictions on the decisions using only linear



equation and linear inequalities. That is, We must be able
to state the problem as a Linear programming model .

Requirements of Linear Programming Problems
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1t is usually not possible to solve linear programming problems
Graphically, If the problem involving more than two decision
variables. The graphical Solution Procedure Required to develop a
graph that displays the possible solutions, X; and X; Values, Where
the Values of X; on the horizontal axis and values of X, on the
vertical axis. Any point on the graph can be identified by X; and X,
Values, So that every point on graph called a solution.

The point X; = 0 and X, = 0 referred to the origin solution
(initial solution) . The solution we must consider is that point where
the value of X, and X, > 0 .
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Example,

D and A company manufactures two products, each requiring a
different manufacturing technigque. The deluxe product requires 3
hours of labor, 1 hour of testing, and Yields a profit of 10 Dinars.
The standard product requires 2 hours of labor, 2 hours of testing



and Yield prafit 15 Dinars . There are 15,000 hours of Lahor and
10,000 hours of testing available each vear, A marketing forecast has
shown that the vearly demand for the defuxe model 1o be no more than
7.000 , and yearly demand for the Standard Model 1o he no more that
8 000 Units.

Management want to know the number of each model to produce
vearly that will maximize total profit.

b this as a linear programming problem, and solve the problem by
using the graphical method.

Solution :-

Assume:

X; = number of deluxe units } Decision
X = number of standard units Variables
Graphical Method

Objective Function :

Maximize 2 = 10X; +15X;

Constraints:
3X; + 24, < 15,000 ( Labor hours )
Xy + 2X; < 10,000 ( Testing hours )
X < 7,000 ( Delwe Units Demand )
X < 8,000 ( Standard Units Demand )
X, X = 0
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3Xy + 2%0 = 15000

3X; = 15000
X = 15000/3 = 5000
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ddaiill (n Juad Cus Constraint (1) 2aly 28 Luliall a8 au y @lld 2oy 43
adll oY 5 ¢ Xy @l el Je 7500 Wil X, 8Y) el e 5000



(1) o3y ysa

u_‘aﬁil Aall %
2 35X Aaf Al
2] o Al pall il g

X + =
2X

. 5 < 10000

) 10000 7

ul@
IUDUDF ¢
|.1 .
adanil uﬂ-‘d""" -
‘ﬁ!.i.'l.l-ﬂ-ﬂ‘qm_}'l lﬂ]-"'j ‘11
l‘-li E.

P =
ga LaS
s« X
2 t.#"'“bﬂ
yyaall e 5000 b
5 X uﬁm
sl
Jal



TSN

S0

W
0.0 1000 X,

(2) oy Jsa

S5 (1) o8 JRAN (G Jall dalaia e 6 e U pas Cus JuaY) Al
- Q) A dSA oSl e
s Al 2l Slaty Lasd Ll
X; <7000 ——(3)
X; = 7000
Ll ¢ X Y1 sl e G pae B i) pns sy o Al o34 3
b oladly dall dilaie o 5Sin Gl < (g il ol e Ji Lead S 2d 18
e o5 sl ey Y il b ol (3) o ol IS 3 By LSy (e
Jadl dahia e 8l gl Al 5% Y llyg (2) o) JSAD i ) Jall dikaie
sl 2l Jiall
X; € 8000 ——(4)
X2 = 8000



T e ——

sl sie Xp M el e Gogae ol 1 Sill aiinn asy 28 Cua

(0.0) ! Akt oladly (5 sSau Jall O (5 by ) (ge BB il 1S Ly 8OO0

u-‘.-!kgﬂ:‘n'-'} ‘EE}QJM1@M1JM1ML“;}§E%QJ*J
il (3) by IS A e ya LSy ol Tikake e 205 gl

Xz (Constraint No-3)
8,000 p  (Constraint No-4)
7,500

N (Constraint No-1)
5,000
~ I (Constraint No-2)
h T
0,0 5,000 7,000 10,000 Xi

(3) pdu Jed

L',L.Aﬁ@tmmmtrgaﬁmmmwrﬂgdwj
or equal to 5 s o e Jl cailS il JS S il g Feasi]::le Region
_w‘;’qﬂli.-.umu.ajd.a‘jlﬁdqﬁﬁuigﬁhdaﬂﬁhhddussmmrt
A, B, MEMIM1@,§¢&@JJ‘HHIQ@@HM[§IL&I:;
.C,an



2! ol LSy Saall Jadl ol pe Adalti S die X 9 X A sy el 2y a5,

Points X, X
A 0 )
B 5000 0
C 2500 3750
D 0 5000

Y ) gadl e € Adaiill (a3 gae pua s e € Anill Aag8 sla a5 Cua
Cthlaall Ja 3 yk ce Uy n Wadla) 0Sa 3y ¢l )1 jadl e 4T,
- ot LS5 (2) pd alaally (1) ) Uslaall 4y € Al i S

3X, + 1X = 15,000 (1)
(Dx_ X+ z{; = 10,000 2)
2X, = 5000
X;= 50002 = 2,500
Lo sle Juan (1) Usladl oS35 cpililadll opa ol 3 X, Al (e imr sl g
- b
3% 2,500 + 2X, = 15,000
2X; = 15,000 - 7,500
2X, = 7,500
X; = 75002 = 3,750
ot o gily Gl 5 (Saall Jadl Bl e A JS0 Uy Y Qs 1D 2y o35
gl Al

Z = 10X, + 15X,



A kil e 7 = 10x%0 + 15%x0 = 0
B Al xe Z = 10 %5000 + 15% 0 = &0,000
C Adaiil 2= Z = 10 x2,500 + 15%3,750 = 81,250
D adeadl e 7 =  10%0 4+ 15%5000 = 75,000

g1.250 u-__l;,i.ﬁ.n__!;_'ﬁ.ng Ale __).15.! MH‘:‘H o C ddanill L.Jl shel ;_J.qc...n_'..l'__
Xa (e 8329 3,750 3 X Oa 83y 2,500 glithy <llay sl
pla ol LY aliad L) o Audadndl Aowe yulf Jsmlie Olb Lisl Lialul Less

« aSEH Judats BlaTs LI UL « Cadiss

Example,

The dean of the college of Business Administration must plan the
school's course offering for the fall semester. Student demands make
it necessary to offer at least 30 undergraduate and 20 graduate
courses in the term. Faculty Contracts also dictate that at least 60
courses be offered in total. Each undergraduate course taught cosi
the college an average of 2,500 Dinars, in Faculty Wages, and each
graduate course cost 3,000 Dinars.

a-Formulate this as a linear programming problem .

b-How many undergraduate and graduate courses should be taught in
the fall so that total

faculty salaries are kept to a minimum? by using graphical method.



Solution:-

Assume:
X = numbher of undergraduate courses.
X; = number of graduate courses.

Objective Function :

Minimization £ = 2500X; + 3000X,
Constraints:
X; > 30 S i O
% > 20 (2)
X + X > 60 sl 3.
Xr, X; = 0
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