































































Network Simplex Method Primaland Dual

Network N A

Spanning Tree T N f connected acyclic
Very easy to find a spanning tree

V P 253 Ex 14.14


































































Network Simplex Method Primaland Dual

Network N A

Spanning Tree T N f connected acyclic
Very easy to find a spanning tree

V P 253 Ex 14.14

11 Primalflow alwaysexists

BXB 5 xij o i.pe A T

Start from a leaf node andgo inwards
Might be infeasible some Xij co


































































Network Simplex Method Primaland Dual

Network N A

Spanning Tree T N if connected acyclic
Very easy to find a spanning tree

V P 253 Ex 14.14

12 Dual flow always exists

i j EA Yi Yi Zig Cij

ij ET Yi Yi Cij Zij D

ig EAT Zij Cij Yi Yi
Mightbe infeasible Zi o


































































Network Simplex Method Primaland Dual

Network N A

Spanning Tree T N f connected acyclic
Very easy to find a spanning tree

V P 253 Ex 14.14

3 T one are there is a cycle
T one are tree becomes

disconnected

Bertsimas Tsitsiklis Intro Lin Opt p 279


































































PrimalNetwork Simplex

Not Optimal as some Zij so


































































PrimalNetwork Simplex Choose as

entering are

They
Zijo

D

a cycle g
leaving are

Modification of spanning tree and variables
1 choose entering and leaving arcs
2 update primal and dual flows


































































PrimalNetwork Simplex

Modify primal flow and spanning tree

entering are
to
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acyclet 90
leaving are


































































PrimalNetwork Simplex

Modify primal flow and spanning tree


































































PrimalNetwork Simplex

Proof of the fact that the cost is reduced
New Cost

Nt
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PrimalNetwork Simplex

Proof of the fact that the cost is reduced

I
Ya Yf Cac Ye Ys
146 4 1
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ya Ye Car

A Zacco
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PrimalNetwork Simplex

Modifly dual flow choose as

They
Zijo

entering are

D

agile
leaving are

r

root node

Two disconnectedtrees


































































PrimalNetwork Simplex

Before

Xab o

p of
xeasoodr.fi

Zed O


































































PrimalNetwork Simplex

After

Xabo

c d tiny
Ect some value

to be found


































































PrimalNetwork Simplex

Updating dualvariables

In tree containing the root node

nothing is changed

Yq Yq qE

Zij Zip i
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PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

Ya Ya Cab Ya Ys Cab

Yb Cab
Ys Yat Zab Cab

Ya Zab

Yp Yp Zab Pt


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

ij j j Zij Cij
Yi Zab Yi zab Zij Cij
Zij Cij y yi Zig


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

it je yj j zig Cij

Yj Yi Zab Zij Cij
zi Cij Y Yi Zab

Zip Zij Zab


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

it je jj ji Zij Cij
Yi Zab Yi Zij Cij

Zij Cij ly Yi Zab

Zij Zij Zab


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

Ya Ya Cba Ya Js Cba

Yb Cba

Ya Yb Zba Cba
Ya Zba

Yp Yp Zba.pe


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

ij E

if if Zig Cij

Y Fba fit a Zig Cj

Ej Cij Y Yi Zi


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

it je Y F Zj Cij
Yj Y Zba Zig Cj

Ej Cij Yi Yi Zab
Zig Zig t Zab


































































PrimalNetwork Simplex

Updating dualvariables

Crossing and if at be

it je Y Yi zig Cij

Yi Zba Yi Zig Cj

Ej Cj y Yi Zab

Zij Zij Zab


































































PrimalNetwork Simplex

Updating dualvariables


































































PrimalNetwork Simplex

Modify dual flow

3

9 3






























PrimalNetwork Simplex

Modify dual flow 1

41 9
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PrimalNetwork Simplex

Modify dual flow
41 32 1 9

A

18 9 1 9 10 1 9


































































PrimalNetwork Simplex
Endof 1ˢᵗstep


































































PrimalNetwork Simplex
Endof 1ˢᵗstep enter
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PrimalNetwork Simplex
2ⁿᵈ step enter
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PrimalNetwork Simplex
End of 2ⁿᵈ step


































































PrimalNetwork Simplex
End of 2ⁿᵈ step
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PrimalNetwork Simplex

3ʳᵈ and last step optimal


















Dual Network Simplex
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Dual Network Simplex

leaving are
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Dual Network Simplex


































































Dual Network Simplex

Smallest
Z value
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Dual Network Simplex
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Dual Network Simplex
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Dual Network Simplex

Hittite
T

choose the are from

to with
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Dual Network Simplex
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Dual Network Simplex


































































Dual Network Simplex
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Dual Network Simplex
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Dual Network Simplex
Optimal
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