Unbounded LP Example

Unbounded LP Example



Unbounded LP Example

max 2xo  +x3

X —2x3 < 5
xx = 5 —x1 +x —x3
x5 = 3 +2x1 —xo
X — 5 —X2 +2X3
z = 2x>  +x3

Unbounded LP Example



Unbounded LP Example

max 2xo  +x3

X —2x3 < 5
xx = 5 —x1 +x —x3
x5 = 3 +2x1 —xo
X — 5 —X2 +2X3
z = 2x>  +x3
Xp enters

Unbounded LP Example



Unbounded LP Example

max 2xo  +x3
5L s
X —2x3 < 5
xx = 5 —x1 +x —x3
x5 = 3 +2x1 —xo
X — 5 —X2 +2X3
z = 2x>  +x3

x> enters and x5 leaves

Unbounded LP Example



Unbounded LP Example

max 2xo  +x3
_22 +§z e 2 2 X1, X2,x3 > 0
X —2x3 < 5

xx = 5 —x1 +x —x3
x5 = 3 +2x1 —xo

X — 5 —X2 +2X3

z = 2x>  +x3
x> enters and x5 leaves

x4 = 8 —+Xx1 —X5 —X3
X2 = 3 +2x1 —Xxs

X = 2 —2x1 +x5 +2x3

z = 6 441 —2x5 +x3

Unbounded LP Example



Unbounded LP Example

max 2xp +x3

xp —2x3 < b
xs = 8 +X1 — X5 —X3
x2 = 3 42x1 —Xxs
X6 = 2 —2x1 +x5 “+2x3
z = 6 4+4x1y —2x5 +x3

Unbounded LP Example



Unbounded LP Example

max 2xp +x3
_22 +2 B i g x1,x2,x3 >0
xp —2x3 < b
xs = 8 +X1 — X5 —X3
x2 = 3 42x1 —Xxs
X6 = 2 —2x1 +x5 “+2x3
z = 6 4+4x1y —2x5 +x3
X1 enters

Unbounded LP Example



Unbounded LP Example

max 2xp +x3

xp —2x3 < b
xs = 8 +X1 — X5 —X3
x2 = 3 42x1 —Xxs
X6 = 2 —2x1 +x5 “+2x3
z = 6 4+4x1y —2x5 +x3

x1 enters and xg leaves

Unbounded LP Example



Unbounded LP Example

max 2xp +x3
xp —2x3 < b

xs = 8 +X1 — X5 —X3
x2 = 3 42x1 —Xxs

X6 = 2 —2x1 +x5 “+2x3

z = 6 4+4x1y —2x5 +x3
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X4 = 9 —%X(, —%X5

Xo = 5 —Xp +2x3
xi = 1 —ix +ix  +x3

z = 10 —2x4 +5x3
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max 2x>  +x3
X1 —x2  +x3 <
X1,X2,x3 >0

X2 —2X3 S 5
X4 = 9 —%Xﬁ —%X5
x» = b —Xp +2x3
xx = 1 —%x6 —I—%X5 +x3
z = 10 —2x4 +5x3

x3 enters and no leaving variable (no restriction on increase to x3)
Parametric solution showing that LP is unbounded:

x1 = 1 +t
x» = 5 42t
X3 = t
X4 = 9

with x5 = x¢ = 0 and z = 10 4+ 5t for t > 0.
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