Figure A4.1 GRAPHIC SOLUTION TO LINEAR PROGRAM
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Figure A4.1A Graphical interpretation of LP
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_Figwe A4.2 LINEAR PROGRAMMING TABLEAUX SHOWING PIVOTING
OPERATIONS
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Figure A4.3 DUAL OF LINEAR PROGRAMMING EXAMPLE
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Figure A4.3A Graphical interpretation (Dual LP)




_Figﬁ?‘“{? Ad4  SAMPLE MULTICOMMODITY-FLOW NETWORK
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SOURCE: Kenningion and Haigason (12801 Renrinted with permission.



Figure A4.5 Multicommodity flow Network with Side Constraints
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Arc 10 is root-arc (Inequalities)

[ ] A matrix ~———1 Tableau toinclude nonbasic
] B matrix ————! varables (Equalities)

[ ] C matrix [NWithSideConstraints-1]



Figure A4.6(a) Basictree 1
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Figure A4.6(b) Basic tree 2 of same orientation sequence
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Figure A4.7 EXAMPLE TO ILLUSTRATE NETWORK-WITH-SIDE-CONSTRAINT
ALGORITHM
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Figure A4.8 TREE REPRESENTING INITIAL BASIS
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[NWsideConstr9]

NSC2: Network synthesis example

Network basic variables
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Dictionary notation of LP simplex

Z X, Xy RHS

Row 0 1 0 |c A 'Ay - ¢y ¢y Ay 'b

Row 1 - m 0 I A A, Ay'b




Figure A4.9 CALCULATION OF ®' FOR PRICING
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A4.11 y*! calculation in ratio test




Calculation of y* (Node 1 to node 1)
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Calculation of y! (Node2 to node 1)
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Calculation of y! (Node 3 to node 1)




Calculation of y! (Node 4 to node 1)




Figure A4.12 Calculation of y* (All other nodes to node 1)
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Figure A4.14

OPTIMIZING OVER A CONVEX HULL
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Figure A4.15 Maximizationin A
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Figure A4.16(a) Generic LR algorithm

Step 1
Construction of branch and bound tree

Node of the tree:

Z7 — Best known
feasible value

(A% — initial multiplier
value when A = Q)

Step 2

Adjustment of multipliers

- Ifk=0,gotostep 3

—If zLR()L'r‘) = zjp or iteration limit
reached retum to step 1

— Otherwise set A" ' by subgradient
optimization kK« k + 1




Figure A4.16(b) Generic LR algorithm

Step 1
Construction of branch and bound tree
A

Lower bound Node of the tree:
Z p and zip — Best known
possibly feasible value
feasible (A% — initial multiplier
solution x'* value when K = Q)

Step 2

Adjustment of multipliers

—-lfk=0,gotostep 3

—If zLR(A!‘) = Zip or iteration limit
reached retum to step 1

— Otherwise set A** ' by subgradient

optimization K« k + 1

[

Step 3

Solution of Lagrangian problem

— Solve LA(A™)

- deate zp if the Lagrangian solution
x“is feasible in primal problem (IP)

* This includes the case when 31 = ) ¥

or A" does not change.



Figure A4.16(c) Generic LR algorithm

Step 1
Construction of branch and bound tree

A
Lower bound Node of the tree:
2 pand Z7p — Best known
possibly feasible value
feasible . (A% — initial multiplier
solution x'k value when k= Q)

Step 2

Adjustment of multipliers

—If A — 0, gotostep 3

— If zLR(A!‘) = zjp or iteration limit
reached retum to step 1

— Otherwise set A" ' by subgradient
optimization k< kK + 1

xfk l )tk

Step 3

Solution of Lagrangian problem

— Solve LA(A™)

- U}Edate z1p if the Lagrangian solution
x" is feasible in pnmal problem (IP)

* This includes the case when AF+1 = x X

or A does not change.



Figure A4,17 DUAL POLYHEDRON FOR BENDERS EXAMPLE
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Figure A4.18 TYPES OF COMPLEXITY

NP

SOURCE: Nemhauser & Wolsay (1988). Reprinted with permission.



