Decemiber 7, 1384

Hon-HU1T1 Solutlon

Given & 1fnear programming praplem:
P = g% R
subjsect to:
A * X ¢ B

& general solutian of the ocbjective fUnction

T A C o E 4 *® 7
! 1 3 A
15 given by
f = { ‘P AN - A S i M
I i ] A

{ & & 639 % £y 4
{ & £ Bpt™ ta B
{ ¢ i c, Y 1:AH

Wharea L 1% & garameter to be determined,

I e is puk inta 2} 1t zatisfies giving an 1dentity.
The R equation Relps one to put the ocbjective function
F frto the constraint system, thus providing more solution

Teverage. We 1liustrate With some numerical examples.

Max P = E * &

= ¢ T2 1 4 * R
subject to:
(4 (1 4. =3 ) L < 10
{5 b B =& )y R ¢ 18
{63 I - & ¥ = R £ 10
{7 f:: 4 1ol & 2 K < 4

Jur R sglwtion then becomes:



R = & BPIE = kB = ¥ o 12%L e 12%E
2 3 z 3

Put R dinte (4, 458y, {6}, &and (7) and get:

(ay! PiTE + 4?*ta - 33*1*1?s ¢ 10

(53 5Pp/12 * 67%t, - 1071*ty ¢ 15

(6) " pitE - 3R, 4 4T, RO
[

(73 PlE + 11*?: 13*t3 ¢ 4

ET1minating L From (6) and (7)' we get

A
( 8) P 845 - 9%,
Eviminating t, from (8)! and (6)' we get:
gy I=p 4 175 % E¢*t3

Eliminating 1:3 fraom £8) and (5) we geb:
TITE ¢ 68983
therafore
Po= E993/111 = 63 § Maximum )

wnich 1s the answer giveh in the GAMMA solutfan.

FUT F Thto {8) and wWe gat:

1 = /6 - 2,12
3
put i and tE Tnta 7)) and gat
t = T FEs
A
PUt . and 13 Intao R and get

[ 1 |
WwhTien 18 the same a3 the GAMMA sSoTuTion:
Fra ¢ A i Yooy, ® ¢ 5 1 2

B # 1 * £

I

&3 { Maxdimum )

Wwhich confirms each apnswer, Notice that no polyhedron was

negded fn the solution technigue.
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Non=-Hull Solutian
LAse Twreese Soworlonr )

Minimize
po= & % B
= ¢ 10 14 217 ) * R
subject To:
(4} s S T S i W » 12 ( redundant
iP5 [ 2 i B S ¥ 14
(&) . 8 B FgvE 5 14

A generalizeq soelution for the F equation fs:

(7 RoBE AREIB R g =R ¥
( 1018 3 * ¢
. Fi 3 2 +
19421 3 * £
{ / 5
valld for all vajues of ?L and 13. But (73 Tthto (5)

and (6) and get:

{8 C BAS ) » 4 &7 ¥ % E1+ {( 443 7% % ts > 14
LEd [ e it o 0 I RREREE i i e B T E._ { 8387 3 %:r}ﬂ

Setiing 11 = G and 2liminating ts from the

resulting eguations, We gdel:

P = Z285Q6s5F7 = 43.9
From (8)

£.o= Eg

3
end (F) becomes

R = ( 0.4% 0O 31.86 )

A GAMMA solution glives;

R

( 28 0 108 »/57F

which reduces to the same answer.,



Te geat an Trteger solutton from (7) satisfying {(BY ahd (9) Me

note that 11 we set %3 = 2110 = 2.1, the Tast tearm of

(73 becomes 1 and the first term of (7} Decomes;

¢ PAIG - 0 = % 3
3

B0 = 2.9

Depanding on WheTher wWe make
P B 3 s s

The i Vaiug DeECOMES

R = {13 g 1.3
#o= (2 o T3
R = ¢ 3 4] T g
none of which sgitsffes (&) or {6) . We next set
t3 = Z{ 1470 )
= 4.2
Then

f P10+ B = 4,2 ) = o BE2ATD + 0 - 4.¢)

- e

Then
R o= f T a Z: )
set ¢5) and (6) TeasToly, and
P = &

15 the Integer minTmum.

Mote Lhat tn this splution no use of a polyhearen 15 made 1n
gither the non-integer or integer solutton. Egquation (73,
unhedrd of 1n the Titeraturs, 15 a powerful todl in Vingar

programming., [ write the general esxprassion: The ganeral

solutton af



