Chapter 4.
1. Linear Programming.

Ve shall first consider the maximization problem. We
may write: maximize the lirear cbjective function

{1) P = ¢ .7

subjest to the system of constraints:

{2) A.1rT = Vb

Here ¢ anéd r are n dimensional row vectors

b i an ® dimensional ecolumr vector

b = El + hz b AN B

where m = & &lways.

A is an = by n matrix.



The system of inegualities in ( 2 ) represents & polyhedron
and the solution of m of the m inequalities,taken as equations,

proverly chogen, represents a point ( a vertex of the polyhedron).

The wector to this vertcr we eall H and we aszociate an
infex with ¢hie s> R € [ % 0 2 4 3, «un U2
where the n parentheses contain the numbers of the equations
in A whose solution give K.

we shall always indicate the normale of the equations whose
numbers are in ithe index by ( a, b, ¢, d, +ve. ). If we omit
one of the equations, say a, from the index we can calculate
a f for the remaining n - 1 vectors, the normals with n com-
ponents. We deriote that gamma by

§-a
end in a similar way we get 8~ h, e, R

Ve, for the most part, calculate orly 8 - 1 of the gamma,s
for any one index hecause we do not need or already have the
gamma on which we arrived at the point ( vertex ) E. The
varioue gemma of any one imdex give the directions of the
neighbore of the wvertex whose vector is H. Wg may call the
first point ( vertex ) with which we start By . The neigh~
kors then may be written:

(= ) &n=ﬂg+tnfﬁ'”

where t, is & scalar to be determined in order that the
point K be a vertex of the pelyhedron of constraint.

To find the various t values in f{ 3 ) we put ( 3 )
inte every equation of the constraint system whose number
is not in the index of R, and teke the smallestevalue of
1 found for each one. ‘eae velues of ¢, when put back in-
to { 3 ), give voints ( vertices } on the polyhedron of con-
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straint. The ccnstraint system is always written so that the
column veetor b has all itg components poasitive, then the
normals of the hyper-planes in A will point from the origin
1o the plane.

Suppoge we are leaxing a vertex of the polyhedron located
on & plane whose normal is a +them the ¥ leaving this ver-
tex on the plane whose mormal 18 a for a neighboring vertex
must leave that plane on the side next to the origir in order
for the point reached to satisfy the constraint system. This
kas to be observed. This is in accord with the motion of Pol-
arixation ., What is the same thing:

T

must have 8 negative walue., The sign of the gamma may always
be adjusted so that the above expression has a rmegative value.
That it should have 2 negatlive value eczr be seen from the ske-
tch below. -
-
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If we are dealing with minimization problems then our con-
gtraint system is written:

Aoy =& b
then T S

rust have a positive sign according to the notior of polari-
zation irn order that the vertex attained will satisfy the
corstraint system, The departing ¥ s=must leave the plane on
tke side of the plane away from the origin, This can he seen
from the sketch below.
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