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1 Introduction

OperationsResearch OR

scientificapproach to management planningproblems fororganizations

e.g companies governmentagenciesmilitary

input frommany different departments output Inear loptimalsolution s

hasledto immense savings seetextbookexamples

Schematically

realworld
mathematicalmodels realworld

data problem
setting r les

Operationsdepartments

pesearch

solutions decision

makers
domainexperts

Team

tools optimization Calitst
LinearAlgebra

ProbabilityTheory

Keysteps in ORproblems

1 Definitionoftheproblem
2 Gatherrelevantdata

3 Formulate a mathematicalmodel Wewillfors onthesesteps
4 Solve themodel usually computerbased

5Test themodel sensitivity error analysis wewilldiscussthisoutbriefly

6 Recommendation and or implementation



Typicalmodels topicsofthisclass

linear programming better linearoptimization f of
here examples theory i computerimplementationwithpromo library inPython thisclass
includesnetworkoptimizationandtransportationproblems

Dynamicprogramming canbelinear or nonlinear

Decisiontheory involvesprobability
r f ofthisclass

Inventorytheory

Nonlinear
programming

Today westartwith a prototypicalexample seealso HillierLieberman Ch3

Wyndor Glass Co

1 Problem setup

3 plants Plant 1 aluminumframes

Plant2 woodframes

Plant3 glass finalassembly

2 new products aproduct 1 glassdoorwith
aluminumframe

Product2 wood framedwindow

Assume all that canbeproduced canbesold marketing



Task Howmanyunits of products land2 shouldbeproduced to maximize

profit subject to theavailableprodation capacities

2 Data
requiredproductiontime

perbatch inhours
availableproduction

Product1 Product2 time inhoursperweek

Plant I 1 0 4

Plant2 O 2

3 2Plant 3 18

profitper 3000 5000
batch

3 Mathematical model

Decision variables ox ofbatchesofproduct 1 IperweekI
X ofbatchesofproduct2 perweek

Objectivefunction hereprofit Z 3 x 5 2 in k 1 tobemaximized

Constraints a Xuxa 20

X E 4

2 2112 exe 6

3x 2 2 E 18



Constraints Drawtheboundaryline
4 Graphicalsolution 3 1 2 2118

It is thelinethatgoesthroughpoint

gx 10,9 and 16,01
I I

6 gyoptimal
cornerpoint

Alternatively solvefor x

Xz 3 1 9 i e it is a linewith
slope

x intercept gandslope 2
NoteConstraint is X E 34 9 sothe

I X areaundertheline isfeasible

feasibleregion
all potentiallypossible
solutions

Objectivefat 2 3 1 5
drawline Xt Exit iie linewithslope F We

wanttomaximizetheinterceptwith axis

Recall

ftp.slopem I I

Optimal corner point readoff x 21 2 6

or 2 2 12 22 6

34 2 2 18 3x 6 2 2

G Recommendation

Produce 2batches ofproduct 1 and6batchesofproduct

Thenprofitwillbemaximal namely Z 3 5 2 3.2 5 6 36

i.e 36000


