
 

OperationsResearch JacobsUniversity Fall2021 Session 1

Prof SorenPetrat Sep22021

SorenPetrat Profof Mathematics Office 112 Research I

Classorganization

website allinfos lecturenotes MsTeams classrecordings someonlinesessions

moodle HWsubmission

class TueThu 15 45 1700 in person

recordings livestreams on MSTeams

homework

a weeklyassignments Istartnextweek

available on moodleandwebsite

submission only via moodle weekafter
solution discussed intutorial

grade final exam only
bonus upto 5 fromAW upto 5 frommidterm

HW averageofallbut2worstHWsheets scoreabove 50 dividedby 10
midterm scoreabove 50 dividedby 10

Important bonus cannot change fail grade to passgrade

TA s Ghita Choqi Moheine Khatori

weeklytutorials questionsessions

grading



textbook Hillier Lieberman Introductionto OperationsResearch

see website

1 Introduction

OperationsResearch OR

scientificapproach to management planningproblems fororganizations
input frommany different departments output optimalsolutions

hasledto immense savings

realworld mathematicalmodels realworld

domain data rules operations

experts Research

solutions decision

makers

tools optimization
LinearAlgebra

ProbabilityTheory

Keysteps in ORproblems

1 Definitionoftheproblem
2 Gatherrelevantdata

3 Formulate a mathematicalmodel

4 Solve themodel usually computerbased

5Test themodel sensitivity analysis
6 Recommendation and or implementation



Typicalmodels topicsofthisclass

linear
programs

better linearoptimizationproblems ft
ofthisd

here examples t theory i computerimplementationwithpromo library inPython

includesnetworkoptimization

Nonlinear
programs

Dynamicprograms canbelinear or nonlinear

Decisiontheory involvesprobability

Inventorytheory

f Queueingtheory

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 shouldbemadetomaximize

profit subject to theavailablecapacities

2 Data
requiredproductiontime

perbatch inhours

Product1 Product
availableproduction
time inhoursperweek

Plant I 1 0 4

Plant2 O 2 12

Plant 3 3 2 18

profitper 3000 5000
batch

3 Mathematical model

Decision variables x ofbatchesofproduct 1
X ofbatchesofproduct2

Objectivefunction hereprofit Z 3 x 5 2 in k 1 tobemaximized

Constraints a Xuxa 20

X E 4

2x I 12

Hit 2x s 18

He 6

solvefor X 2 21 3 1 18

K E Ex 9



4 Graphicalsolution

slope

X

g

optimalcornerpoint tomaximize Z 3x t 5 2
6

draw Xz f Z 3x linewithslope

slope bmaximizeintercenithaaxitt

x

F 3 9 0 x 9 x 9.3 6feasibleregion

optimal corner point readoff x 2 x 6

or 2 2 12 X 6

34 2 2 18 3x 6 2 2

G Recommendation

produce 2batches ofproduct 1 and6batchesofproduct2
thenprofitwillbemaximal namely

Z 3 5 2 3.2 5 6 36 k 1


