MTH 461 2. Representations of a linear program

Recall: The general form of a linear program

For the objective variables xq, ..., x, find the minimum (or the maximum) of the
objective function

Z=0X1+ ...+ ChXp

subject to the constraints:

apnxq + ...+ aippXxp

bi
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fori=1,...,m, and possibly x; > 0 for j=1,...,n.

The equality (or standard) form of a linear program:

e we are looking for the maximum;

e all constraints are of the form

anx1+ ...+ appx, = b;

e we require that x; > O for j =1,...,n.



Every linear program can be converted to the equality form.

o —?inding, minimun of 2= &% + €% ...+ Co¥y
1\
finding maximum of 2= —(cx+ Xt + CaXn)
= =GR —CR7 - T En¥n

® i{ we hoave a constroint of the form
o X+ ..+ Q.n %n £ b
then we can replace it by
Q; Xt ... QX t & = b,

Where 8; 30 s a new glack vanable .

® a constroint o-c He -ﬁ)rm
Op R+ o T ALK 7 b

is equivalent ‘o

O.,:| 7(' + ... +a[nxn - s{ b._'

where o 20.

° i.{ %3 16 an wrestrcted vadeble (i.e. % can be
oy real numbe(‘) Hhen we cen replace it b\1
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such Yhet vc} ,xd-‘ > O.



Example. Convert the following linear program to the equality form.

Minimize the function
z=6x; —10x»

subject to the constraints:

5x1 +7x2 < 8
4x1 + 2xo > 10
X1 Z 0
x €R
Sdution:
Maximi ze Monrtimi 2€:
Z = ,67('—\-[0%2 Z=—6x‘+\OX;—mﬁ£ "\'09\&091
Constronnte:

S * —Fn- =
S5ri+ #x,+5 < 8 Pt RS =Fng €52 8

—s + -2 - = \O
hx +2%x,-9,= 10 _ 4x, 27“z+ Zx, = %2
z z X, = X7 =X
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S, O z
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X€ R 2,20
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+he equa lihy form



The inequality form of a linear program:

e we are looking for the maximum;

e all constraints are of the form
ainxq1+ ...+ aipXn < bi

e we require that x; > O for j =1,...,n.

Every linear program can be converted to the inequality form.

¢« if we have o congtmint of the Horm

Q%+ ... T QApn%rn T b
then wne can replace it b\( o constroantg

Q; Rt ...+ Qa%n $ b
A Rt t Qi%, > by

Linear programs with Python:

scipy.optimize.linprog (looks for the minimum of the objective function).
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