MTH 461 7. Exception handling in the simplex method

Exception handling: unboundedness

Example. Maximize 4 /

Z = Xq

subject to: ;\7
+% 74
/ AN

—x1+x <2

@
N
A 4

x1, x>0

How Yo detect unboundedness using the  simplex method:

The equalily form:
®X =R, + 3 =|
—Rp*¥R, 45, =2
Z = '><\+ORZ+O‘5‘+ O3,

T@JO\&QUI T‘ne ba&asic 'FQ_Q.S‘“?lC }OLM:PIOA
X, Xz Sy S2 \
_r %, =0
L -l L O |\ ls, fee | )0 o
-1\ o | |25 \ 5,2\ =
— basgre
"\ 0 O O \Z S2=2

qii"Ot step: nereose Xy, keep )Q2_=O
R+ =1 3 5 =1-%350 s0: =»«|
-~ % +%,°2 P o,22+x,30 -~ no cestriction

Upshob: %, becomes basic (%, =1)

o, becomes free
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The new basc feasble solution:

Xz.-.o
fee | s =0
EO.F\C \ $\= \
S, = Z
The Ewo\—. step:. incredse %Xz, keep 91=O-
¥, - X%, =\ = = = |+x, >O - no restnchons
S,=%2 30 - no restncBons

_L;‘Eé"_“’_b'- We can make z as lasqe Qs we want

by increasing X, - Yoere & no MOXIimMum

,ﬁ-\—;‘:\ Sv %2 |\ Noke: Unboundedness hapyens
I R RSO I if we hove e {ree vanable
ololv v |2 it o positive coeff : "\*Cé
'6 ‘\ !_‘\ O z-\ dO\&C\'l\/e ":unchOn &N QL

condmaint coefticcents Q.
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Exception handling: degeneracy

Example. Maximize 1
We cantt move
Z=x this way sinee

. b incceqyes  ~ (2.,2)

subject to: both free vardies D » '\

<0 %, anal K, o )
—Xx1+x2 < at e same (00) ‘(z\o)

x1 <2 Bme . S —= >
> Y
x1, x2 >0 J= % =9
The equq\ch,\ {orm:
—R |+, + 5 % O
K +Sz = 2
2= Ox + 1'%+ Os\"‘Osz
Tobleau: The bosic feanble solubion;
kot Ry S S A‘____ ';q‘z‘o
-1 \ . O VO & {ree \ ’“Z=O a degenemic
- & Sdwhion:
1 O O V|2 & w\ = OX one of the basie
— Sz 2 vavapes ig Q.

O\ O O]z

The Pivo’c step: increaxe Ry \cee.? xﬁO.

= = - = 0O« cantt
x,*5,=0 3 5= -%, 20 20 =% ~O +
iheweQse |

The only remMaming opfion: iner€ase % even
though this Gl not chonge the vale of =:
~x, +8,=0 = s, =%, %O - no restdchons

Upshot: %, becomes batc

CA Jeqeneve-te pivoc skgjey




X1 X2 S1 S

1 1 1 0|0 T
@10012_’7 L 00 \ |2
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"The new basic Leasible soluton:
K =O
ree 2
free \{ %270,

ba-ﬁt\ 5 =2
7<\=2

The pivab gtep: inerease X, «eep s, =0

Ris =2 5 o =2-r,720 20 x,$ 2
X, =72 > - no cestnefions

Upshot © %, lbecomes PAsic, (wg= 2}
S, becomes Sree
Kz

o™ v 12 B
QY . O O \ |2 9
o O | = 0O O -\ ~\\z-2

we ceadhed the maximmum

Meximaum at 7(\:2‘ rR,=2

U pehok Degenerate basic Cearble solutions
can \esd o pivot steps Hhat 90 nok increase
Yhe objechive funchion

28



