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Next Optimization problems which involveprobability

Westart with ProbabilisticDynamicProgramming
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Objectiveusuallyminimize theexpected sunofcontributions e.gcosts

Example Hit andMiss ManufacturingCo HillierLieberman Chapter 104

Setup productproducedmeetsstrictqualityrequirements onlywithprobabilityp I

if x items areproduced theprobability forproducingonlybaditems
is I probabilitythatatleastoneis good is 1 1H binomialdistribution

note extraproduceditems arecalled rejectallowance

for eachnewbatch thereare 300 setupcosts

1008 costperitem

atmost 3 batches can be started items canbeinspectedaftereachbatch
if no gooditemproduced thereis a penaltyof 1600



objective choose production schedule tominimize costs

decisionvariables Xu ofitemstoproduce in batch stage 4 12,3
state s ofacceptableitems thatstillneedtobeproduced Oort
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goodone continuewithnext

Similar tobefore we introduce batch

fulsuita expectedcost forstages u onwards givenstates decision xu and
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Here full xu 0 nonenbatchis started if gooditemwasalreadyproduced
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Solution

stagebatch u 3

f lit Kix txt 13.16
S 3 0 3 1 3 2 3 3 3 4 3 5 f s I
0 0 o o

1 0 0 16 3 1 8 3 2 4 3 3 2 3 4 1 3 5 1 1291
16 12 9 8 8 81 8 3 or 4



n 2

fallixa Kla txt f 111
S 4 0 X1 4 2 4 3 4 4 felt I
0 0 0 0

1 0 0 8 3 1 4 3 2 2 3 3 1 3 4 1 281
8 8 7 7 71 7 2083

4 1

f lit Klatt x t f 111
S x 0 2 1 4 2 X 3 f I
1 0 0 7 3 1 7 3 273 18 1771

6 271 64

Optimalstrategy produce 2items in firstbatch if notsuccessful

20 3itemsin secondbatch if notsuccessful

3or4 items in thirdbatch

The associated minimal totalexpected cost is 675


