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AnotherexampleofnetworkoptimizationProject Management
Problemtype 1

GivensetofactivitiestakingtimeTi tocomplete andtheirdependencies

e.gbuilding
construction

Goal findminimaltimetocompletion andthecorrespondingorderofactivities
criticalpath throughnetwork

Setup decisionvariables ti startingtimeofactivity i

minimize tfinish
constraints tj a ti t ti if j depends on i

start O ti to
Problemtype2

Suppose a completiontimeisprescribedbut it is shorterthanthe criticalpathfrom
above Assumewe can reduce thetimesof certainactivitiesat a cost thisis
called crashing an activity
Introduce x unitsof timesaved on activity i decisionvariables

Ti regulartimeforcompletion
R i maximaltimethat canbesaved

Ci costof saving oneunitof time
P problem minimize cost FciXi

subjectto Xie Ri forallactivities i

t s ti t Ti xi

ti 20 Xi O



Example Hillier LiebermannChapter9.8 19thedition ReliableConstructionCompany
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Criticalpath longestpath A B C E F J L N 44weeks

soafactivitiescaubefinished

Supposeprojectneeds tobe completed in40weeks i.e weneedtocrash some

activities see promocodediscussion



Anotherexample Currencyexchangeratesandarbitrage f risk freeprofit

EUR USD CNY AUD

p B
T.I

Given list of currencies C
list of exchangerates RI
list of arcs A

letus setupdecisionvariables vi valueofcurrency i anddig arbitragefor
transaction i jleA
Fix ie g i ftp.I

so all currencyvalues arerelativeto EUR

Now normally viRig y valuefromexchangingcurrency i to j valueofcurrency j
butmaybethereis arbitrage So our constraints are YRig 4 tdig
Truevaluesof currencies are obtained fromminimizingarbitrage Z Epeadig

Seepyome codefor an example



Somepossible exam topicsquestions

Formulate a giventextproblem as LP

Solve CP problem graphically alsoshapeoffeasibleregion numberofsolutions

Write CPproblem in standard form
Gaussianelimination andbasicsolutions

Use simplexmethod tosolve LP problem what if feasibleregionis
unbounded I

Shadowpricesandtheirmeaning
Dual CP problems weakandstrongduality
Transportation problemsandtheir LP formulation

Integer solutionproperty dummyvariables

Solveshortestpath minimumspanningtree maximum flowproblems
Minimumcostflowproblemand LP

Pyomo explaincode i explainoutput extract LPproblem in mathematicalnotationfrom
code what happens if somethingis changed in thecode

Goodpracticemidterm Fall 2021 Fall2022 Iseewebsite


