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The Fundamental Theorem of Linear Programming. A canonical linear program I1
has an optimal solution x* if and only if the dual linear program 11 has an optimal
solution y* such that ¢ - x* = y*Ax* = y* - b.

i 4 X = 7 b
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PRIMALSIMPLEX(H ):
ifNH=0
return INFEASIBLE
x « any feasible vertex basis location

while x is not locally optimal
{(pivot downward, maintaining feasibility))
if every feasible neighbor of x is higher than x
return UNBOUNDED
else
x « any feasible neighbor of x that is lower than x

return x
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DuaLSiMpPLEX(H):

M if there is no locally optimal vertex

return UNBOUNDED
Xx « any locally optimal vertex

while x is not feasbile
({(pivot upward, maintaining local optimality))
if every locally optimal neighbor of x is lower than x
return INFEASIBLE
else
x « any locally-optimal neighbor of x that is higher than x
return x




DUALPRIMALSIMPLEX(H):
X < any vertex Z ahanje c
H « any rotation of H that makes x locally optimal

while x is not feasible
if every locally optimal neighbor of x is lower (wrt H) than x
return INFEASIBLE
else
x « any locally optimal neighbor of x that is higher (wrt H) than x

while x is not locally optimal
if every feasible neighbor of x is higher than x
return UNBOUNDED
else
x « any feasible neighbor of x that is lower than x
return x




PRIMALDUALSIMPLEX(H):
X < any vertex & eh 34’\3-0 b

H « any translation of H that makes x feasible

while x is not locally optimal
if every feasible neighbor of x is higher (wrt H) than x
return UNBOUNDED
else
x « any feasible neighbor of x that is lower (wrt H) than x

while x is not feasible
if every locally optimal neighbor of x is lower than x
return INFEASIBLE
else
x < any locally-optimal neighbor of x that is higher than x
return x
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