
MTH 461 7. Exception handling in the simplex method

Exception handling: unboundedness

Example. Maximize

� = �1

subject to:

�1 − �2 ≤ 1
−�1 + �2 ≤ 2

�1� �2 ≥ 0
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How to detect unboundedness using the simplex method :

The equality form :

x
,
- X2 + S

,
= 1

- x2 + X2 + S2 = 2

z =
x

,
+ 0x ,

+ 0 . S
,
+ 0 . 52

Ebleaui The basic feasible solution
x , X 2 S , Sz

free 1 X
,

=0
I I E x

z
= O

- 1 I O0· besic/s ,
= 1

z = O

--

S2 = 2

RotStep: increase X
, keep x2 = 0

X
,

+ 5, = 1 = 5, = 1- X
,
70 2: X

,
El

- x
,
+ 32 = 2 = Sc = 2 + X

,
30 - no restriction

hot : X
,

becomes basic (x ,
= 1)

s
,

becomes free



�1 �2 �1 �2

1 −1 1 0 1
−1 1 0 1 2

1 0 0 0 �
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Exception handling: degeneracy

Example. Maximize

� = �2

subject to:

−�1 + �2 ≤ 0
�1 ≤ 2

�1� �2 ≥ 0
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�1 �2 �1 �2

−1 1 1 0 0
1 0 0 1 2
0 1 0 0 �
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