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3 FurtherOptimizationTechniques

3 1DynamicProgramming

Settingof DynamicProgramming
problem canbedividedintoseveral stages

a policydecision transitionfromone state toanother needstobemade ateachstage

goal findoptimalsequence of decisions optimalpolicy
usually aminormax
problem

decision variables Xi state totransitionto instage i fromsomestateatstage i 11

Example Stagecoach problem Hillier Lieberman Chapter10.11

Needtotravelfrom A to J i travelinsurancecosts are associatedtodifferentroute
segments
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NoteThis is a specialtypeof shortest path problem onewithdifferentstages

Route A X X X Xy



Solutionprocedure Start fromtheendand
go
backwards

throughthestages

Weintroduce

filsixi cost ofoptimal travelroute startingatsatstagei 1 passing
throughthat stage i goingtotheend

metagrestotwite

ftlsl miyfils.si costofoptiunaltravelwutestartingats

let denotetheminimum not necessarilyunique optimalchoiceatstage i

optimalvestofwityfilsixity
ttItaf turecostttrad FEEDEstftravel
fromxi totheend

networkabove
givenparameters

Solution
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1 2 falsix six tf 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

Example MedicalTeams

ofmedical Countries
teams 1 2 3

O O O O ofadditionalpersonyearsof life
1 45 20 50 saved in thousands2 70 45 70

go 80
105

75
110 100

120 150 130

Goal distribute 5 medical teams tothe threecountries s.tmaximumpersonyearssaved
Solution next time


