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3 FurtherOptimizationTechniques

3 1DynamicProgramming

Settingof DynamicProgramming
Often a problemcanbedividedinto simplersubproblems or problem stages

A policydecision transitionfromone state toanother needstobemade ateachstage
Goal findoptimalsequence of decisions optimalpolicy I i.e solutionstothesbproblems

in a recursiveway

stages O 1 i n

g
optimalpathpolicy

to Xp ti Xu

Decision variables Xi state totransitionto instage i fromsomestateatstage i 11
Ipossibhtrausitiousatstagi

Example Stagecoach problem Hillier Lieberman Chapter10.11

NeedtotravelfromA to travelinsurancecosts are associatedtodifferentroutesegments

This is just a specialtypeof shortestpath problem onewith anaturalnotionsofstages
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Weknowhow tosolvethiswiththeshortestpathalgorithm b therewewant to
introduce a moregeneralsolutionprocedureusingthe subproblemstructure

DynamicProgrammingsolutionidea

Recursivesolution E.g A

Fposethisparthastareadybeensolved

twoshortestpaths A arms
A
DI.mgstofpath

Recursiveprocedure

Startatend latthegoal oratthebeginningdependingontheproblemsetting
Solveproblem optimalpathfromstage i e tostagei

thisgives usoptimalpathfrom i 1 tillend

Repeatuntilstartisreached



Moreconcretely weintroduce

filsixi cost of travelroute startingatsatstagei 1 passing through x
at stage i andthenoptimal till theend

Iptimatroutefromsthnightitillend

mitigrestotwite

Herewef.tt myfilsixil costofoptiunaltravelroute startingftp.fgtinendls.wea
let denotetheminimum not necessarilyunique optimalchoiceatstage

timitation

problem

In our example
optimalrestof

myfilsixitgs.iq tItmaftonecostttradf feedStoftravel
fromxi totheend

networkabove
givenparameters

Solution procedurefor our example
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E 1 3 4 4 4 8 4 H

F 6 3 9 3 4 7 7 I

6 3 3 6 3 4 7 6 H



1 2 falsix sat x

S R E XEF 2 6 f s XY
B 7 4 11 4 7 11 6 6 12 71 E or F

C 3 4 7 2 7 9 4 6 10 7 E

D 4 4 8 1 7 8 5 6 11 8 EorF

I I f six six Ily
S x B x C D f s x

A 2 11 13 4 7 11 3 8 11 11 Cord

Minimal cost is 11 optimal paths are

A C E H J or A D E H J or A D F I J

Noteheretheproblemis symmetric sowecouldhavealsostartedat A andsolverecursively
till wereach


