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AnotherexampleforusingDynamicProgramming DistributionofEffort Problem

ofionsHing adminunits
teams 2 3

O O o o Amountofmoneysaved in 1000
1 45 20 50
2 70 45 70 notenotproportional to ofteams
3 90 75 80
4 105 110 100
5 120 150 130

II bl
Goal distribute 5 consulting teamsto 3 units sit mat amountofmoneysaved

E.g teamstomitasaves90,1 team towith saver20 1teamtowitssaves 50

totalsavingof 160

Note Thisproblemtype is called distributionofeffort problem

DynamicProgrammingformulation

stages units Xi of teamssent tounit i s of teamsstillavailable

here flexi lift fifls Xi
Ifteamsavailableinnextstepseetable
the news inthenextstep

solution

i 3
s ft Xtp

units
holdhaestarted O O O
withanyunitherel 1 50 1

2 70 2
3 80 3
4 100 4
5 130 5



felsite b fils xdi 2 S 2 0 2 1 2 2 3 4 4 2 5 f s XY

0 0 0 O O
1 50 00 50 20 0
2 0 70 2050 450 I I 70 Oort
3 0 80 20470 4550 75 0 95 2
4 0 100 2080 4570 75 50 110 0 125 3
5 0 130 20100 4580 75 70 11050 1500 160 4
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0 160 45 12570 95 90170 10550 120 0
160 170 265 160 155 120

170 I

Solution send 1 teamtounit 114remaining 3 tosuit 211 remaining and
1 to unit 3 to save themaximal 170 thousand

Another exampleinvolvingcontinuousoptimization local jobshopproblem

HillierLieberman Chapter 11.3

Setup different seasonswithminimal workerrequirements

Season Spring
Summer Autumn Winter

Spring
Requirement 255 220 240 200 255

Toomuchemployment costs 2000 perpersonper season

Changing
employmentfromoneseason tothenext costs 200 differenceinemployment

Weassumefractionalemploymentis possible parttimework i.e optimalsolutionneednotbeinteger

Goal Findhiringschedulethatminimizescosts



fhighestemploymentlevel
Weintroduce Stage4 spring stage3 winter Stage2

autumn
Stage1 summer

Xu employment level forstagen Note x4 255
highestnumber

ru minimumrequirements fromtableabove

Feasiblevaluesfor Xu rue Xu 1255

Note Thestates su Xu can nowtake a continuumofvalues

Similartobefore weset

cost
givenemployment suatfats.int

IEiyt tg tti
stagen nandx atstagen

cost
Ttimalcosts

cost forlaterstages
andoptimalfuturecost

ft su min
ransass

fulsuitu optimalcost givenemploymentsuatstagen 1 andoptimal
inthefuture

Solution

Stagen 4 Sy fetial at
200154 255 200255541 255

Wecontinuenexttime


