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Course ID 21138 YY\YA

Course Title Decision Theory 6 5SS (S 4555

I Credit Hours/Units 3 v

Prerequisites\Corequisites | Operations Research
I, Probability Theory Lo
& Its Applications | ? J S
Ol op)ls
Course Content: _ il Jhasd o
Decision Making environments _
Modeling Decisions under S yS e glalae -
e Risk . . .
Lyl e Slawowas g5lw Jow —
e Complete ignorance B i sited
e Uncertainty S, ©
Decision Trees
Utility Theory o pleed @
Multi-attribute Utility “oalad poc @
Decision Maker Psychology B
Multi Criteria Decision Making: AHP Method S 7S vl S0

Game Theor )
y Congllao (5,95

‘\ C)|" )Q """ .

OB 1S ol ol g
AHP 5, i0 laediz (6 S poaa

b 9%
References: alis
An Introduction to Decision Theory , Martin . _
Peterson, Cambridge University Press, 2009 sloghy, >k g e )65l Jdos —
Making Hard Decisions with Decision Tools, < o oSl &
. " SN2 s JUPRN
R.T. Clemen and T. Reilly, 5rd edition, 2020. ) 5&;;1 ) ‘T:jg ) 4
Introduction to Operations Research, Chapters | © ° >0 e 525

14 and 15, 11th edition, F.S. Hillier and G.J. AV pogo Ol i
Lieberman, McGraw- Hill, 2021.

Rational Decision Making, F. Eisenflihr, M.
Weber, T. Langer, Springer, 2010.
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Course ID 21142

Course Title Regression Analysis Jdos g e

0955
I Credit Hours/Units 3 v

Prerequisites\Corequisites | Probability oo Lol
Statistics

Course Content: iJlao fad
A review on probability & statistics ) r

Simple linear regression el g Jlxot (595
Test of hypotheses and confidence intervals L - c
Model aptness and remedial measures P (B D9 )
Simultaneous  confidence and  prediction | ;o jluebl Jolsd 3 (5,8 slacyge;]
intervals -
Matrix  representation of simple linear O3 )
regression mode_ls SLbsy 5 Osew S, slodde Lo
Multiple regression models
Independent variable(s) selection methods Tooeas
Multi-co-linearity and Ridge regression . .
Qualitative independent variables Oleied (Fmotey 9 Olabl Joly?
Analysis of variance models Oyga Sy 40
Qualitative  dependent variable (Logistic ' _ )
regression models) B> DS 0 el b,
One-Way Analysis of Variance ool

0 yukiin iz (3w )S

O35S 5 3 S (5l yisie S
O Sy 9 Az hs Siwen
&

P S S gleyiie
obls el laoe 9 g 5
P S e Ay sle e
SeteY (y30m)5 5 5 O3S

a8, S5 il )y Judos
References: iy e

John Neter, et. al.; Applied Linear Regression
Models, 4th ed., Irwin, 1996
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Montgomery, D. C., E. A. Peck & G. G. Vining;

Introduction to Linear Regression Analysis, 3rd
ed., John Wiley & Sons, 2001
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Course ID 21712

YAVYY oy 0 kads

Course Title Operations
Research 2

Y Slles jo Gubod ooy Oleie

Credit Hours/Units 4

¥ azlg olass

Prerequisites\Corequisites | Operations
Research 1

V Oldee o Gubis |l po /ilo i

Course Content:
- Course Introduction- Overview of Linear

Programming concepts and methods- Upper
Bound method- Goal Programming

Dynamic  Programming-  Elements of
Dynamic  Programming-  Deterministic
Dynamic Programming- Stochastic Dynamic
Programming

Integer Programming- Formulating problems
with binary variables- Branch and Bound
method: general form, and integer and mixed
integer programming problems- Solving
methods of binary programming problems,
Branch and Cut method

Nonlinear Programming- Optimality
conditions- Solving methods of nonlinear
programming problems without constraints-
Solving methods of nonlinear programming
problems with constraints

Introduction to mathematical programming
software and solvers

il Juad pun
s> Gryaly p Guge - dedie —
- b Ghelin glagis g peelis

Syl 6380l = SBBgs o> g,

~ Ly s5,aebp polic - Lgy 62,8l
Srypalp - (o2hd sl gn el
Sl slis

00 dgey98 - moro d3e (g4l
ooy — Su g o e L fles
S5 L (S 5 a3l) woed 5 Cladd]
oo dae Sl wpazd g laddl by, -
g Ao Jlaw J> by, - blie 5 all>
o Slxio (g oSy

- Sk bl - s 8 6,00l
b é s yaelp Jilae J> slo b,
Pl J> o by, - Cosgame g
wogml_,‘sya}f_c 6}-.’.)4»43)-3

2l syl sl lisle 5 L Slsl

References:

- Hamdy A. Taha, Operations Research, An

Introduction, 9th Edition, Prentice Hall, 2009
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Course ID 21513 YVOYY

Course Title Production Planning JS s o pyaebip
& Inventory Control
I V (695790 9 g

I Credit Hours/Units 3 v

Prerequisites\Corequisites | Production Planning | | =is o g5 sl | Lo o /ilo i
& Inventory Control ) ‘
I [RURTE SRR

Course Content: iAo Lasd
Aggregate Production Planning ) 7

Master Production Schedule e byl g 0des IS gh a6l -
Ordering Selection . :

: : . ad | aels
Inventory Models with Continuous Dynamic A kol sl
Demands Ganle; el p Bl law Sl
Single Period Models for Multiple Items
Optimal Parameters of Continuous & Periodic
Ordering Policies for Stochastic Demands Lgy clolis
Aggregate Inventory Control
Controlling Multi-echelon Inventories polie izl g Sl sy Jow

Time Phased Order Point — MRP . . .
Related Topics Juoiol slafue slojally e
3,8 (59, a5 L (sloy90 5 w5109 0

b7 Sl

egsgame b g slo,90 ST o
Slagog>ge Sialen g rox JyuS
Jyaxe wiz

5 eddgannley  blaw  akls
Sl o)l yolie fyets slo S,
g slolds sy

«(MRP)  olge el (g3 40l 5
ol dlie by
e ley 86l slagdszge

Gl 09790 rmnl )3 Caeds

References: el
Production Planning, Control, and Integration,
D. Sipper, R. L Bulfin, 1997.

Principles of Inventory and Material
Management, R. J. Tersine, 1994,
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Course ID

YVafY o0 o,leds

Fundamentals of
Simulation
Credit Hours/Units 3 v

Course Title

il 4l Jool oo Olgxe

azlg olass

Prerequisites\Corequisites | Engineering oo comige Ll | Lo e Lo i

Statistics, Basics of
programming

Sk deli

Course Content:

World Views in Simulation Modeling
Simulation in Spreadsheet

Discrete-Event Simulation Modeling
Introduction to  Statistical Models in
Simulation

Monte Carlo Simulation

Introduction to Queueing Models

Random Number Generation

Random Variates Generation From Univariate
Distributions

Input Modeling

Model Verification & Validation

Output Analysis for a Single Model

Output Analysis in Comparison of Two or
More Models

Simulation in Data Science

idlbe s yuo

Silwad o IS sl

JoST 50 ileans

DS Gilotls oo (b
ol

Gilwas ;o g bl ol b oLs]

S ige silwand

o gl o b L]

s2olas slael adgs

S sbry l Golal polie oy
0 yiiie

Glwand Joo slasds,g Jolos
Joe (i liel g (vt
Sl Sz g,> Jelos

90 3,8 os alie o o 25,5 el
Joe

ools pole 13 (g3luands oKL

References:

Banks, J., Carson 1lI, J.S., Nelson, B.L., and
Nicol, D.M. (2010), Discrete-Event System
Simulation, 5th Edition, Prentice Hall, New
York.

Averill M. Law (2015), Simulation Modeling
and Analysis. 5th Edition, McGraw Hill
Education.

Kelton M. David, & et al. (2015), Simulation
with ARENA. 6th Edition, McGraw Hill
Education.
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Course ID 21530 YVOY-

Course Title Reliability Centered
Maintenance

Olyesd 5 (5,5l

297 ts’l"l”
I Credit Hours/Units 3 v

Prerequisites\Corequisites

b e ik oy
Course Content: idlae fad pw

5 Slresd 5 6 IS8 Slaal (b -
L e 08hes Lai> arzgs
Codgaome B o ol oy e
kol Bua laie 4w sl
5 IS Sldas (0% o
coles 055 ez 3 Slpes
S ¢ Pl Caniy el
Lald g el S ConSid
LT 5l plas o 5 solaul
D9y Trh (Shl pate gyl
eSS slo S Jolos g 4 3
skl il lgze 4 o sla il
Sbl Slesd 5 6l b,
297
3k o3ly yo ol Slewad 225
o9 Shl Olpesd 5 (6l
lpoad osle leds;
Pl 3l
D9y 65k g SLI L
a5 50055 oad ol
ey Job o
S5l as 5l eslinal L, auSh

SR 9 b 0 GHelS




Ll sl I8l 5 oS (6l (IS sla

sk

ol o sl ads, eles s
YT rdle 5 lpeotinns 2L

selyd 5 5 as b o o8

Sy i Al gl o o &)
JERTTIP

o ol sl eoley (Lol sl

References:

- Reliability Centered Maintenance (RCM), John
Moubray, second edition Appolo Root Cause
Analysis: A new way of thinking, Dean L.
Gano, 2008
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Course ID 21915

u,u)»b o)l.o.:a

Course Title Research

Methodology

oo Olgxe

Credit Hours/Units 2

azlg olass

Prerequisites\Corequisites | -

oo L i

Course Content:

Course Introduction and Definitions
Words, Sentences, and Paragraphs
Introduction for a Scientific Paper
Methodology for a Scientific Paper

A Review for Statistic and Data Science
Results, Discussion, and Conclusions for a
Scientific Paper

Figures and Tables for a Scientific Paper
Title, Abstract and Keywords

How to be a Good Instructor

How to be a Great Presenter

Student’s Seminars

il Juad pu

oyl g dedde —

“—é‘)f‘)l%.. 9 dhex aalS Caudb A
son 9 oo dlie LSl (Syme
cole Wlis aosie
ke dlie o bo)l5 758
03l g Lol ole 52 (55950
e S GpSaml 5 Con @l
ole
oo allie ;o o ooz g o JSCo
ole Al )0 (23 8,
Alie ;o guulS aelS g 00 S> (lgie
e
S5 oode sl S

ogllae &l ogms  —

Obgzisly jlens —

References:

Essential of Writing Biomedical Research
Papers, 2000, By Mimi Zeiger, Second Edition,
McGraw-Hill.

The Craft of Scientific Writing, 1995, By
Michael Alley, Springer.

From Research to Manuscript, A Guide to
Scientific Writing, 2009, By Michael J. Katz,
Second Edition, Springer.

How to Write and Publish a Scientific Paper,
2016, By Robert A. Day and Barbara Gastel,
Eight Edition, Greenwood Press .

:@Ll.o




The Visual Display of Quantitative Information,
2001, By Edward R. Tufte, Second Edition,
Graphics Press.

Presentation Skills for Managers, 2011, By J.
Rotondo and M.J., Rotondo, Mc-Graw-Hill.
The Statistical Sleuth: A Course in Methods of
Data Analysis, 2013, By F.L. Ramsey, D. W.

Schafer, Duxbury.

How to Lie with Statistics, 1954, Darell Huff
and Irving Geis, Norton Paperback, reissue.
Ethics in Science and Engineering, 2011, James
G. Speight and Russell Foote, Scrivener
Publishing, Wiley.
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Course ID 21639 Y\5vQ oy 0 kads

Course Title Digital Marketing Jiezes b,k
I Credit Hours/Units 3 v

o Olye

Prerequisites\Corequisites | - |l e il e

Course Content: oo had
- E-Commerce and E-Business/Concepts and ) 7

Definitions S9SN &l Sloddie g pelie —
Definitions, concepts, a brief history

The process of developing e-commerce
systems Ao U
E-commerce business models with case studies | _ s clac s sl
Preliminary topics in e-commerce (preparation | ~2 7 S s SR8
of bank portal and electronic symbol, provision S S|
of domain and server, choose an appropriate

domain name) D)led By S glad
L_egal issues ip e-commerce adlae oo 4 S Sl
Digital Marketing
Features of a user-friendly website S0
Content marketing & s
Search Engine Optimization Website (SEO) T
Design based on user experience 5 b ol agd) Sy sl
,(AF\)dPVS)rtising in the form of payment per click g Al dgd o Sg xS aled
How to do optimal advertising on Google als b Ol egms ¢jg
Analytics (Alexa, Google Trends, similarweb, (Colie
google analytics, google webmaster) i
Email Marketing Oyl e Bet> Coles
Social Media Marketing o
Mobile Marketing Seig sl
Gamification Jbzus bl
Digital Marketing Strategy and Planning

‘LQC;MM s‘-g.&u-o ‘;b.;.)l.d °

o u_:l.oq.o.o wl...o

25 ol 0y SO osla Shy e

M

lgiee SL,15L e
$lp Sl oy gileay, e

(g5) 92w 5o 5390

\Y
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(PPC) SIS

5 IS5 50 dnte &l plnil ogos
39,990 565 Il (o) 2
555V LS =) sl bl
S5 -F oo -V a5y
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g e oy v jelaie

ol B aus sl

el 2Ll

RPICE P N T
abgsye ol nl (o)

Jlezes sioles Glids

ks 2L)LL

(gamification) G ;5L

Jbezms 2L ,LL el ] (pgas

References:
lan Dodson (2016) The Art of Digital Marketing
The Definitive Guide to Creating Strategic,
Targeted, and Measurable Online Campaigns,
Wiley 1 edition
Chaffey, D., Ellis-Chadwick, F. and Chaffey, D.
(2012). Digital marketing. Harlow: Pearson.
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Course ID 21135

Course Title Advanced kg slazsl
engineering L
economy A ey
I Credit Hours/Units 3 v

Prerequisites\Corequisites | Engineering oo olail | L e L i
economy (21-131) AFI-Y )

Course Content: idlboo fasd pw
Definitions and concepts )

The preference between projects pedlae 5 )l —
integer programming (with regard to different S50 4 o g )b G| —
constraints) in selection of industrial projects
Replacement analysis arg5 L) geomo dae s y4el
Cash flows estimation
Decision tree
Economics analysis including the element of e sl b Sl
“risk”

Economic analysis including the element of
“uncertainty” SO by (eSS
Goal programming _ o
Public — sector economic analysis S e 250
Sensivity analysis Jolis gola8l Lo g a5
Market study T
The fundamental processes of engineering A e
project ol golazdl Lo g 4y
etc.

30 (@lidee slatosgame 4

o Julod g 4

" obeebl pas” e

(G.P.) Sbo,l 53, asli
Sl b oladl Llo 5 4525
g

S5k asdlas

Tl ot (ooll s
clas 5L

References:

\Y



- Mostafa Mostafavi, Advanced engineering slazdl ¢ g gl L —
economy, publication center, Industrial o .
engineering Dept. Sl bl yi8s s iy pwdige
Newman, D. G. and Eschenbach, T. G. (2017). Lo e o0l

. : ; e (g 0
Engineering economics analysis, 9thed. Oxford

univ. Press Sl @le ¥ g Voo jlge —
Eschenbach, T.B. (2011). Engineering
economy: applying theory to practice, 3 rd. ed.
Oxford univ. Press.
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Course 1D 21-749 YEa-Y) oy 0leds

Course Title Stochastic Solai 53,40l 5
Programming
Credit Hours/Units 3 Y a1y oloas

oo Olgxe

Prerequisites\Corequisites 9 G Jlas! |l e /Lo iy
Sldes
Course Content: . . idllao Joasd
- Introduction to stochastic programming ’ ‘ )
Review of stochastic programming Ol o9 azda )b Jeld aeds -

The reason for the tendency of using SP o
operations  research and  stochastic | ) )
optimization SRl el 6558 4 sl Gl
Examples Sy ol Ll 5 oSile
Background material - o
Probability space and random variables Gl olles jo Gudow yo Solas
Conditional probability and conditional 6o lS Jle v
expectation e
Measurable multi-functions and random | 95 Jeld (Sledde i)l 5 Sleo
functions wjlnl glalas «g nSojluil 5 Lozl
Expectation functions . _ . .
Uniform laws of large numbers wro g srSeilul slalad oyl

Law of large number for random sets and S9) » odbcu,m aly daojlul
subdifferentials R . B
Stochastic programming models (b Sl el glalad

Recourse Problem _ Bl sla e g Jle! slalad
Two-stage stochastic  programs  with

recourse een ( Bolar gla e il
Multistage stochastic programs  with (855 yo 9> (5,55 ¢ Solas sladllss
recourse
Scenario formulation
split variable approach ol 3,0l Plaw giluJow -
Probabilistic or Chance Constraints, Dantzing- _ .
Wolf decomposition recourse ) iS5k Jlee Jalo
Stochastic programming algorithms —dalp l> 0 g puowas (Problem
e The L-shaped method, Benders o o
decomposition, The Lagrangian Method, | ‘s~=53% slal>ye 5o (Solai i)
Other forms of the L-shaped method, and | . glal> 0 s> Solas (53,400,
inequalities . )
Multistage stochastic programming, and wibedlsed syl )
Nested Decomposition Procedures sle,d  ple Split-variables
Approximation and sampling methods
e Monto Carlo methods

‘Géota;‘ Syl o

SVl slbcgsgame

650L43 S ydali p a8lidnwgs

\#



o Sample Average Approximation (SAA)

« Conditional Value at Risk (CVaR)
Reliability =~ of  stochastic ~ programming
algorithms

Application of stochastic programming models
e Supply Chain management

o Financial Problems

« Production Planning

Robust optimization

Srotely Jlue J> slaph o5l

f2olai

slal>yo 9o (Solal (53,00l @
WS Sk Pl Jols
elgl 51,5Y (g5leol;] Benderz

o5 glusls L-Shaped sla s,
Glal> o wiz Solad 55 a0b 5
o9 9 gl Sy bl

Nested L-shaped
LJ.aLu Q_ALQ'A}‘ (;u"ojdom LS}:{)MU)-!
Flao wwazme 3l Jow 5 5le Joo
Dantzing- « ;o0 o, o Joleo  2lad

b g gbucsls WoOIF
ol
SAA s,

Mont-Carlo o ez
sampleing
CVaR
J= Glepi sl o)l g olly
Sl 5,40l Plawe

Jolos Bolai g ,aely o p)lS

oP9)

0 ) Cupdw g (5,4l p ( >k
(Jlo Plae 5551 65,40l 5l 2
5 Gryaely Ol oLl Jlews

gl Co poe

gl (g 5loaige

References:

John R. Birge, Francois Louveaux, Introduction
to Stochastic Programming, Second Edition,
Springer Series in Operations Research and
Financial Engineering, Springer,

Alexander Shapiro, Darinka Dentcheva,
Andrzej Ruszczynski, Lectures on Stochastic
Programming.  Modeling and  Theory,
MPS/SIAM Series on Optimization, Volume 9,
Mathematical Programming Society/Society for
Industrial and  Applied Mathematics,
Philadelphia, PA, 2009.
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Course ID oy 0kad

Course Title Dynamic
Programming
Credit Hours/Units 3 v oy olass

Lsr 2l oS Olye

Prerequisites\Corequisites Lo o i s

_Course Content: U | IV Ry W-Y- JUW
Jls 535 algoys 5 ldia =
Ls:
b Coogae
ook (St S
aJolee
by Sy 65 5 cisy
Lo 532
ol sl Jbe 5l siledo
@ IS > g sl 4 OS5 > el
WS Sbigy 52,5 2oL
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References:

Introduction to Dynamic Programming, L.A.
Cooper, M. Cooper, Pergamon Press1994.
Introduction to Stochastic Dynamic
Programming, Sheldon Ross, Academic Press,
1994,

Dynamic Programming and Optimal Control,
Vol. I, Il, Dimitri P. Bertsekas, Athena
Scientific, Belmont, Massachusetts, 1995.




21715

Course ID YAV

Course Title Advanced Linear

Programming

k> spyabp

I Credit Hours/Units 3

\u

Prerequisites\Corequisites

Operation Research
1

\ C)|" )o .." . .

Course Content:

An Introduction to Simplex Method, Revised
Simplex Method and Dual Simplex Method
The Primal-Dual Method

The Geometry of the Simplex Method

Linear Fractional Programming

Duality in Linear Programming, Farkas' Lemma
and Karush-Kuhn-Tucker (KKT) Conditions
Computational Complexity of the Simplex
Algorithm

Interior Points Techniques

Lagrangian Relaxation

Decomposition Techniques

The Branch-and-Price Algorithm

idlbe s yuo

009 corShar 1,08 2 (55550
; coabzMol onSlou
w9l oSorn

OB 90 — adgl LuSlons
oS (g dsaie
B> S G yaabiy
o b naly o Gl
A=l bls, W56

9P

Robust Optimization
Student’s Seminars

o So

G ,Le,) Aol slaaladi o oI
FL5Y ileslil oo

SIS b, ool 435 sla s
hgy (Bg — SGpld) apes b,
S 4o

o = a4zl o 555!

Syl (g jloding

Obgzisly jlens

References:
Linear Programming and Network Flows, By
M. Bazaraa, J. J. Jarvis, H.D., Sherali, Fourth -
Edition, John Wiley and Sons Inc., 2010.
Introduction to Linear Optimization, By D.
Bertsimas and J.N. Tsitsiklis, Athena Scientific,
Belmont, Massachusetts, 1997.
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Linear Programming, By K.G. Murty, John
Wiley and Sons Inc., 1983.

Linear Programming, By G. Hadley, Eighth
Printing in 1974, Addison-Wesley Publishing
Company. 1962.

Linear Programming and Extensions, By G.B.
Dantzig, The RAND Corporation, Third
printing, 1966.

Optimization Theory for Large Systems, By L.
S. Lasdon, The Macmillan Company, 1970 .
Linear and Nonlinear Programming, By |I.
Griva, S.G. Nash and A. Sofer, Second Edition,
McGraw Hill, 2009.

Modern Heuristic Techniques for Combinatorial
Problems, By Colin R Reeves, McGraw-Hill,
1995.

Robust Optimization, By A. Ben-Tal, L.E.
Ghaoui, and A. Nemirovski, Princeton Series in
Applied Mathematics, 2009.

Applied Integer Programming: Modeling and
Solution, By, D.S Chen, R.G. Batson, and Y.
Dang, Wiley, 2010 .

An Introduction to Optimization, By E.K.P.
Chong and S.H. Zak, Third Edition, John Wiley
and Sons Inc., 2008.

Deterministic Operations Research: Models and
Methods in Linear Optimization, By D. J. Rader
JR. John Wiley and Sons Inc., 2010.

Fractional Programming, By B.D. Craven,
1988, Heldermann Verlag, Berlin.
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Course ID 21619

Y114

Course Title Supply

Planning

Chain

S 2yl
4o )8

0y )

I Credit Hours/Units 3

YJ

Prerequisites\Corequisites | -

oo L i

Course Content:
Supply chain necessity
Supply chain classification
Contracts
Vendor Managed Inventory
3PLs & 4PLs
Cloud logistics
Risk Pooling
Cross Dock
Transshipment
Freight Consolidation
Decoupling point
Bullwhip, Oscillation, Phase lag effects
Integration Models
Make or Buy decision making
Supplier Relationship Management
Supply chain financing
Process oriented
Planning
Information technology in
planning
Block Chain technology
Smart contracts
SCOR Model

supply

chain

o pus
4S8 0,255 Sy delip D)9 0o
as,e slro iy (uindiwd
0ye2) Srytely y laols)l3 018
4o e
oddg)5 (§392 90 o pike
4PLs 4 3PLs
A S
ebolize slajluil L
ooy YL
b &z slagg,
e D9 alais

5 By lwe 1 LD I
Sibe 425 slagas

& > L sl 6}:{)4\.0[_3)_3

OB S (el b b3l g e
05 (Jlo el 532 )2l 2

0p; Sroaelp 4o gomld W
as 8

Syl o Sledbl (s54/5:55 s
42,8 0 )

S ok slwe iy (5,5l

doigd slaolsl,8
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References:
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Simchi Levi David, et al., Designing and
managing the supply chain, concepts.
Strategies and case studies, Mc. Grow Hill,
2021.

Hugos Michael H., Essential of Supply Chain
Management, Wiley, 2018.

Chopra Sunil, Supply Chain Management,
Strategy, Planning and Operation, Global
Edition, 7" Edition, Pearson, 2019.
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Course ID 21718

Course Title Integer
Programming

I Credit Hours/Units 3

Prerequisites\Corequisites | Operations Research
2, Graduate Level

Course Content: icdla uad pu
Introduction
Model Building by IP doddo
Special IP Models
Large Scale Branch and Bound Methods
Solving Large Scale 0-1 Problems e gpy by b sl o
The Cutting Method
The Lagrangian Relaxation Method &
The Benders’ Decomposition for Mixed IP g - . s
The Column Generation Method Sk ol T s 28 slachs,
The Branch and Price Method Sopolal b fles >
Practical Applications of IP from literature

gee 03 i ,y4ebp b (g5leoe

oy Sl gla s,

F5Y gslslil s

e Pluwe slp 500 e b,
bl oo

CooB 5 4L by p O sl b
Slool 5l 28ly slas IS

References: sl
Applied Integer Programming, D.S. Chen, R.G. . '
Batson, Wiley, 2010. 9 Silwdae : oo dae pyaely —

Integer Programming, Wolsey, Wiley, 1998. e yoyeS b o sla g,
- Model Building in Mathematical Programming,
H. P. Williams, Wiley, 2013.

Gl cme Rl ol il
AYaA
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Course ID

Course Title Nonlinear

. S
Programming

I Credit Hours/Units 3

Prerequisites\Corequisites Lo o il e

Course Content: idlae fad pw
- Introduction ’

- Gl digei 5 s uf gildoe —
ol 5l o pyls
e @lg (oaze sl dcgaze
dod g Do Acd wlgi jaie g
NERC 9
RIS S SR VR To
Oyt o il
Sl ol glail 5 w0 ,6X]l
B Sgmge g owijlw
5Se st 5 ISy laptysSl
AESCIS V| IR VESURPY-
O Gt
laobsl ailaie S 5 o
e e
Loz ;551
O9% g hr e b Jos
40 oaalS dxge slael i o gue
R CRUUOTS S FES PSR S
R e Y
Slp GredlS g g g g7
gy 5l
b e sl ae o Sl
5 chend SLLES ISV (Sl
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Slocas pj 9 B (S

Lol Jo by SIS B0

obol,S 5l eolatu]
b b gy by dlaw J>
eyl (S0 alaii g 5l eoliul

p9> Ol 5l ale Joe Jo (B9
(JoSo > sl o 5l eolainl g

Gy ol pdy S8 slo Joe

i Sy 4ol g (g S

References:

Bazaraa, M. S., H. D. Sherali and C. M. Shetty,
Nonlinear ~ Programming:  Theory and
Algorithms, John Wiley and Sons Inc, Third
Edition, 2006.

Nocedal, J., S. J. Wright, Numerical
Optimization, Springer, Second Edition, 2007.
McCormic, G.P., Nonlinear Programming,
John Wiley, 1992.
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(ERP) ilojls i (532, 220

Course ID

Course Title

Ble n, by
(ERP) ;L
I Credit Hours/Units v

Prerequisites\Corequisites Lo o il e

Course Content: idlae fad pw
Sledbl (65919255 9 b s prlie —
M Jote  (AE g azsu,l -

RN PSNRLS

2 Y Syme sl Olee g il

b ool oL oy slo s,

JysS g ool sl

SRS 5 U Sl sl
SleMb|

ool sl Sty

FalS p e bl

(ERP) @L:.o 3 d.ol.;ﬁ s AVOWe

S| jac ;0 2b)l5k
O el oy ¢ Fodg iU )l
Sbl sl i
References:  aole
- Mary Sumner, Enterprise resource planning, '
2014, Pearson, ISBN: 1292039809,
9781292039800
Enterprise  Resource Planning  Systems:
Systems, Life Cycle, Electronic Commerce.
And Risk, Daniel E. O’ Leary, Cambridge
University Press,2000

K. Ganesh, Sanjay Mohapatra, S. P.
Anbuudayasankar, P. Sivakumar, Enterprise

YA



Resource Planning: Fundamentals of Design

and Implementation, 2014, Springer, ISBN:
978-3-319-05926-6, 978-3-319-05927-3
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Course ID 21753 Y\VOY

Course Title Combinatorial S 5 s sleaig
Optimization
Credit Hours/Units 3 v

Prerequisites\Corequisites | Operations Y Slles o udos
Research 2, L | i
Graduate Level R
S5
Course Content: o Juad
What is an Algorithm? ’ B r
Asymptotic Functions Analysis (i o5
Analysis of Algorithms S5 low .
Finite State Machines &l e J:
Turing Machine el ol slagyiile
Theory of NP-completeness

=

Basic NP-complete Problems S8 oeble

Design a meta-heuristic algorithm NP-completeness s <
Simulated Annealing
Genetic Algorithm NP-complete Lol Jil.s

Tabu Search Technique Sl 13 slai oS b —

ACO Algorithm
New Metaheuristic Algorithms <ol Sldas o ,edl

o slwans

S5 Nl
E gt (§ 97 iz ;5]
OB 50 glaix] g3lwdgs v ,6X]

S 12 (ng slaps )05l
References: Lol
An Introduction to Algorithm, Thomas H. . _
Cormen et al., MIT Press;4th edition, 2022. slagbyy >hb g lapi,sSl s —

yComputers and Intractability: Guide to NP- | (g § (iie 5,55 15,5l 3

completeness, Garey and Johnson, Freeman | ... slKasls o Lasl .cus oS
Publishing, 1979. = ’
YA Guide to Algorithm Design: Paradigms,
Methods, and Complexity Analysis, Benoit, A,
RoberT, Y. and Vivien, F. , CRC Press , 2013 .

Combinatorial Optimization: Theory and
Algorithm, B. Korte and J. Vygen, 6th edition,
Springer, 2018 .

VAN g Gl iy i




Tabu Search, F. Glover and M. Laguna,
Springer, 1998.

Genetic Algorithms, D. Goldberg, Dorling

Kindersley Pvt Ltd;2008
Ant Colony Optimization, M. Dorigo, T.
Stiitzle, MIT Press, 2004.

AR



Course ID 21791 Yivay

Course Title Optimization in 3 6 lwdings
Healthcare Systems

Ceodhes Sl
I Credit Hours/Units 3 v

Prerequisites\Corequisites | - L e il e

Course Content: rcdllao Juas
Introduction to Health and OinHS ' >
Healthcare Demand Forecasting 9 ol slapiuaw p slaesss —
Location of Healthcare Facilities; T et oSl
Hospital Capacity Planning & Management; OF 0% GOty OEE
Blood Supply Chain Management; Organ St o LE gy
Transplantation Network Management; )
Kidney Exchange Problems, Models and Caadls
Approaches s 6tem 5L Sk
Radiotherapy Treatment Planning 25T SR R0
Chemotherapy Treatment Planning Cudb gyl g Cupoe

Ol Lo

097 el o oy Co pike
als” Jobs slo Jow g los S,
9 limsly 0 ol ik iyl

Loy sond
References: ele
- Denton B. T., Handbook of Healthcare
Operations Management: Methods and
Applications, Springer, 2013.
Tanfani, E., Testi, A., Advanced Decision
Making Methods Applied to Health Care,
Springer, 2012.
Pardalos P. M., Romeijn, H. E., Handbook of
Optimization in Medicine, Springer, 2009.
Lim G., Lee E., Optimization in Medicine and
Biology, Taylor and Francis, 2008.
Brandeau M. L., Operation Research and
Healthcare, a Handbook of Methods and
Applications, Springer Science, 2005.

vy



IV ES IR L K é.sL..o (i 008CLS 10 gy s

sboy sl o 9 (Somin

Course ID 21517 YYDV
Course Title Forecasting and s g o
Time Series ’ '

Analysis sle; slog

I Credit Hours/Units 3 v

Prerequisites\Corequisites | - | o e it

Course Content: i o Juad puu
Introduction to Forecasting )

Statistics Background for Forecasting (St adsl eplie
Regression Analysis and Forecasting D 1 las LT wmlia
Exponential Smoothing Methods O S ijﬁ Sl e
Additive and Multiplicative Models SO § O3S ) Jelod g 5
Autoregressive Integrated Moving Average Lo el b lis
(ARIMA) Models sl sillyen slad
Nonstationary Processes AN S 5 pligez sl o
Seasonal Processes c. c -
S e ol 51 gl

Transfer Functions il e
ARCH and GARCH models shals

Lol slool 3

shad slaal 3

JUs! @y

GARCH 3 ARCH e Jow

References: ‘2l
Montgomery DC, Jennings CL, Kulahci M. '
(2008). Introduction to Time Series Analysis
and Forecasting, John Wiley & Sons, Inc.

Box GE, Jenkins GM, Reinsel GC. (1994).
Time Series Analysis Forecasting and Control,
Prentice-Hall International, Inc.

Pankratz A. (1983). Forecasting With
Univariate Box- Jenkins Models, John Wiley &
Sons, Inc.

AR}
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Course ID 21782

YYVAY

Multi-Criteria
Decision Making

Course Title

>

I Credit Hours/Units 3

\u

Prerequisites\Corequisites | -

oo L i

Course Content:
Introduction to Decision-Making

Basics of Convexity

Basics of MCDM

Global Criterion Method
Utility Function Method
Bounded Objective method
Lexicographic Method
Goal Programming Method
Parametric Method
e-Constraint Method
Multi-Objective Simplex Method
MADM techniques, including: Dominance
Method

Maxi-Min Method
Maxi-Max Method
Standard Level Method
Lexicographic Method
Elimination by Aspects
SWA Method

AHP Method

ANP Method

ELECTRE Method
TOPSIS Method
PROMETHE Method

\Ri

il Juad pu
S xS el p lanade —
R Mlﬁ.o —
SrSpeead Jlae  Gobpads
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&> 09
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References:

- Multi-objective Programming and Planning,
Jared L. Cohon.
Multiple Objective Decision Making - Methods
and Applications: A State-of-the-Art Survey,
Ching-Lai Hwang, Abu Syed Masud.
Multi-Criteria Optimization, Matthias Ehrgott,
Second Edition.
Multiple-Criteria Decision Making: Concepts,
Techniques, and Extensions, Po-Lung Yu.
Multiple Criteria Decision Analysis: State of the
Art Surveys, Jose Figueira.
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Slles Jlgs
Course ID 21516 Y\O\$ oy 0 kads

Course Title Sequencing and Sldes JIgs S Olgee
Scheduling

Credit Hours/Units 3 Y a1y oloas

Prerequisites\Corequisites | Production Planning Sdsi oy abin | Sl pe Lo i

Course Content: rdlae 5;*»-'
Course Introduction ’

Deterministic Models: Preliminaries b peolie 5 dende —
Single Machine Models (Deterministic) LS i s slag

Advanced Single Machine Models P e il slaas
(Deterministic) (2hd) sdle ST slaJowe
Parallel Machine Models (Deterministic) S5 elo e 3,50 4 did pieny Jllas
Flow Shops and Flexible Flow Shops
(Deterministic) (b)) il

Job Shops (Deterministic) (oxkd) (lse el pmiile clo o
Open Shops (Deterministic) o
Group Scheduling ol s 2L ol sladee
Cellular Manufacturing aris a5 15
Batch Processing ) B
Stochastic Models: Preliminaries (2hd) (2,55 slo o

Single Machine Stochastic Models (ookad) 5L B8 slo o
Parallel Machine and Flow Shops Stochastic _
Models 2355 i le;

Student’s Seminars ENRE;
Szl sl oo Slenido

il 2l o Jlio! oo
sl aile Al o Jleix! sla Jow
B 0k 5 sjlse

References: ele
- Scheduling, Theory, Algorithms, and Systems, '
By Michael Pinedo, Fifth Edition, Prentice Hall. -
2016.

Planning and Scheduling in Manufacturing and
Services, By Michael Pinedo, 2nd Edition,
Springer, 2009.

A4



Principles of sequencing and scheduling, By
K.R. Baker and D. Trietsch, Second Edition,
John Wiley, 2019.

Scheduling Algorithms, By Peter Brucker, Fifth
edition, Springer, 2007 .

Stochastic Scheduling: Expectation-Variance
Analysis of a Schedule, By S.C. Sarin, B.
Nagarajan, and L. Liao, Cambridge, 2010.

Modeling and Analysis of Manufacturing
Systems, By R. G. Askin and Ch. R. Standridge,
Wiley, 1993.

v
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Course ID 21021 oy 0 kads

Course Title Data Mining oS Olexe

Credit Hours/Units 3 axlg olaws

Prerequisites\Corequisites | - Sl p 5L

Course Content: iJlao fad
Introduction to Data Mining and Knowledge ) 7

Discovery u*’b AL 9 Lgslsoa‘b ‘\"JS‘ MLM’ —
CRISP-DM Methodology >l . CRISP-DM solon, —
Getting to Know your Data e 39
Data Preprocessing 3lSeols (slaojs
Da_lta_ Warehouse and OLAP Technology N laools adgl cilis
Mining Frequent Patterns and Association
Rules baosls (53105 s
Adva_nc_:ed _Pattern Mining OLAP axl 4 ools Ll
Classification
Advanced Methods for Classification 5 S0 sl olubs 5 oo
Cluster Analysis M acled
Advanced Methods for Clustering it
Outlier Detection sl olols adiy slaby, —

o
5 ools ganaus oy, glyl —
Goiainh 4 i slaghy, —
Losls ganadss> slahs, glyl —
Gddg> b iy sla by, —
S sloosls Slolis —

References: ‘2l
- Han J, Kamber M. (2011). Data Mining: )
Concepts and Techniques, Elsevier Inc.
Larose DT. (2005). Discovering knowledge in
Data: An Introduction to Data Mining, John
Wiley & Sons, Inc.
Hand DJ, Mannila H, Smyth P. (2001).
Principles of Data Mining, MIT Press.
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Course ID 21943 Y\ FY oy 0 kads

Course Title Simulation Gl ancd slacl; o lgs
languages
Credit Hours/Units 3 v ol olass

Prerequisites\Corequisites | - | e il i

Course Content: icdlbo Jhasd o
Course Introduction
Simulation paradigms Gl )l 5 dondo
Fundamental of discrete-event simulation
Simulation modeling elements _
Simulation methodology Seliy - dlenn (gilwand ool
Monte Carlo simulation &t sl e slo Lol
Input Modelling ‘
statistical goodness-of-fit analysis Sttt adlllae Sy =15
Verification and Validation of Simulation S5 Cise (g lwancds
Models .
Output Analysis Silodnd (63959 slaosly Jolod
Simulation modeling in Arena
Advanced simulation techniques in Arena -
Simulation examples (queue  systems, )bl

inventory control, transportation systems, | sls Jos (5,li8ame 5 oiwliel
logistics and supply chain)

s (6 lwads Galizes ol b

slass Gily syl 5 b o

S slwds

Silwterd glaizs > sylel Sl
By 5o sleand sbadssle
ARENA

ARENA |f58l 6,5 y0 a8 iy o5l Jow

e (§5bwdns 5 (60,15 (sla Jle
Jo LSL‘D["'“"‘""“’" o (609790 J)....S (o

ol 0y 9 St (85

References: _ _ L&l
Kelton, WD, Sadowski, R, Zupick, 2014, B .
Simulation with Arena, McGraw-Hill Waliy dwnS Glapiugw Glwand —
Altiok, T, Melamed, B 2007, Simulation | - sl .-e0 IS - 1> <.
Modeling and Analysis with  Arena, ’ o u - ? ’/6)?
Academic Press i (Saio oKl
Rossetti, M.D., 2015. Simulation modeling
and Arena. John Wiley & Sons

A



Sl ad slayl;

Course ID

21943

yyary

Course Title

Simulation
Languages

Slw 4l slagl;

Credit Hours/Units

3

Prerequisites\Corequisites

Probability &
Statistics, Computer
Programming

S jlwdas

Course Content:

An introduction to computer simulation

Simulation languages

General overview of GPSS/H
The basic blocks & control statements

Single server modeling

Transaction movements
Identical servers modeling

Transactions' non-sequential movements
Random variate generation and functions
Amper-variables and 1/O capabilities
Statistical experiments on a simulation model
Transactions' parameters and tables
Variables, matrices, and logic switches

User chains and their applications

Assembly sets and their applications

idlbe sy

ik i slagl 2 slawado
GPSS/H , (slaesis

ool S ez 5 s
GPSS/H

- O HBaes was gile o
6990 anlllas

2 ol S 5 sy ep
GPSS/H

Glie HBaes Cwas g5le oo
adllas - ol iy e OIS >
S0

5 10 ool 5 ol ol i
GPSS/H

o ot g dayelil (Jolaxr
GPSS/H

sl bl glagibs]
&l
slacl sladlge 5 il o Solai slacl
69,90 dslllas - GPSS/H o dolas
by oo ¢)99 o) 51 (Glowloee <Dlax
GPSS/H o Loy silo s




Jolss gilate Moz 5 oz g
S (i by yaie iy yes
GATE 4 LOGIC

2 byl sp)ls 5 )5 slee s
GPSS/H
eyl 5,5 5 s3lige (sloacgoze

(OBE s Cwas mslds LS VRN
3 PGS Doz g LS plo

GPSS/H

References: el
An Introduction to Simulation Using GPSS/H;
Schriber, T.J., Wiley, 1991
Simulation Using GPSS; Schriber T.J., Wiley,
1974
Introduction to Simulation with GPSS; Stahl, .,
Prentice Hall, 1990
Getting Started with GPSS/H ; Jerry Banks, et
al., Wolverine Software Co., 1989
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Course ID 21743 Y\VEY oy oyleds

Course Title I YW o0y Olse

Credit Hours/Units Y axlg olass

Prerequisites\Corequisites o Jliml et | Lo e il L

Q] o).g)lf
Course Content: idlae fad pw

(o (5,555 )0 gl paolio g donde —
o g glsil
WS Hloy BT Lo (sloo i
VL] (85,5 0adsS yanz Yoles
wl B loly o slapiues o>
Sy 9y
anly el s sl Jee
ool e gladae (S5 L
SB35 sl b 2l
St (bt
o Glapias (5luand

o Jluo )0 o (5,985 0 )5 —

References: iy e
Introduction-to-Probability-Models,  Sheldon
M. Ross -
A First Course in Stochastic Processes, Karlin,
Academic Press

Al
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Course ID 21015 Y10 ooy 0,les

Course Title Design of | la_lesl >0 o Oy
Experiments
Credit Hours/Units 3 Y a1y oloas

Prerequisites\Corequisites Propat_)ility g ol | Lo e /Lo i

Statistics

Course Content: il fuad
An introduction to design of experiments i ' r
Simple comparative experiments Jols b iolesl (b glasade —
One-way analysis of variance b oS cmles] s3]yl
Non-parametric methods in one-way ANOVA | <~ AR
Post-Hoc analysis in one-way ANOVA o olosl b Jgol g o oo
Choices of the sample size i s
The complete randomized block design Jol oole slawslie slaiabes]
Incomplete block designs (The Latin-Square | , ;. 5 asles  cla
and Greco-Latin designs) e s JB S stk
An introduction to multifactor analysis =9
Fixed-effect factorial experiments
Random effect factorial experiments
Rules to find sums of squares, degrees of kbl s s ape) el
freedom, and expected mean squares )
The 22, 23, and 2k factorial experiments (a3,bS,
Blocking in 2k factorial designs AL . . .
The fractional 2k-p factorial experiments olly oy a2 eg
The 3k factorial and 3k-p fractional factorial a8 b,
designs L
An introduction to  response  surface Bolas Jols S 5k

methodology ole x> szl o (gldesie
ol ST (JUgS)

@bar STL Jbyest szl
Szl e Jae w05 Jls
bgle SISIL Glogsb 5 (ol
Seol g Sluye gazme (L aclgd
Sl Sl e (20ke (2L
slogsb Jola kY Jb,556 slag b
o938l JYates oS Y 5 VY
KY slog b )0 655 o bl

Sy 4 byrye slopialesl Sl cuond

Y



5 S pad bglse 5 03,5 S
bolre  Jolio KY L5586 slog,b

S o byl g JolS (ol
k-pr s Jlygs slag b
b Vs bime CawyilS Lol
S5 b geey 9 b (ool

Al g Ol gslelas glp oo

RO
JssiSb 5 K Jlyyisl slag,b
Sl 5 oy ol KT (e
5 s Sl el olan il

olbyly Jelod Jgaz ey Az )0
Yates oo ,65l 5 50,5 S

References: el
Douglas C. Montgomery, Design & Analysis of
Experiments, 6th ed., John Wiley & Sons, 2005
Charles R. Hicks; Fundamental Concepts in the
Design of Experiments ; Second ed., Holt,
Rinehart & Winston, 1973.

Douglas C. Montgomery & George C. Runger;
Applied Statistics & Probability for Engineers;
John Wiley & Sons, 1994.

John Neter, W. Wasserman, & M. H. Kutner;
Applied Linear Statistical Models; Third ed.,
Irwin, 1990.
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Course ID

Course Title Industrial  Systems

: S i >k
Design

I Credit Hours/Units 3 v

Prerequisites\Corequisites Lo o il e

Course Content: idlae fad pw

- 5 oy Sletnw adllhe -
o Joe oiail
laalals Ol
o 4 sl
oo b))
(o ikl 25l 1 s
5 il Plas 50,5 4
&b Je
Sledlbl (6,5l ao
Al (6 figenalS (532 y2ebi
slafae 5 (S5 bl Jles
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e 9 by 9 Jatio Glodg, -
Sl
059y 9 alllas —

References: ! el

- Facility layout and location: an analytical
approach, Richard L. Francis, Leon F. -
McGinnis, Jr., John A. White, Printic hall in
11.1992 (2nd ed).

Facilities Design, Fourth Edition, Sunderesh S.
Heragu, CRC Press, 2016, ISBN: 1498732909,
9781498732901
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Course ID 21544 YVOFF

Course Title CAD/CAM My oy b

FopelS oy
I Credit Hours/Units v

Prerequisites\Corequisites |l e il e

Course Content: . ;
- Introduction to CAD/CAM/CAE systems o Jad
e Definition of CAD/CAM/CAE Sl e T
e Integrating the Design and manufacturing CAD/CAM/CAE
processes (Case study) CAD/CAM/CAE i i
e Using CAD/CAM for product development (a i
practical example) 9 >k sbanl g giluaxr LS, @
Components of CAD/CAM/CAE systems .
Hardware components >l
Hardware configurations slp CADICAM ;| oolazu
Software components i
CAD/CAM systems Jyazme dxug
Geometric modelmg_ systems i izl —
e Wireframe modeling systems
e Surface modeling systems CADICAMICAE
e Solid modeling systems SRl Gl e
Optimization in CAD . .
Optimization of problems SIS xS 0
Treatments of constraints SR8l 5 sl @
Search models
Simulated annealing CADICAM (slopis @
Genetic algorithms ewid (6w Joe (slo et
Rapid prototyping and manufacturing
e RP primitives 5lee Sl
e Application of RP Wireframe
Virtual Engineering | . ,
e Definition Sitedie sloptes
e Virtual Design Solid (g3l Joe sbopi
Virtual Prototyping
Product Lifecycle Cost Model
Cost Breakdown in Manufacturing Systems alizeo Plawo (g jlway
e Computer-Aided Cost  Estimating in
Manufacturing
Computer-Based Design and Features
Feature-Based Technologies
Variant Process Planning (VPP) 0§ s 3y 5
Generative Proc&_ess Planning (GPP) S5 w55
Assembly Planning

CAD ) (gjlwainge

Giliges glacsgame b ol

g sl Jow
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Collaborative Engineering
e Product Design and Development Process
e Integrated Product Development (IPD) Gilwdiged  alZe la b, @
e The Principles of IPD

My cSle s @ gilodiges

&

P & Silediged Glopls @
g 5 el

S5lme (gwiigee

o5 @

Silme b @

Silre ilodiges @

Jyame yos 0)50 Gl so slo o

Spiucs ;o 0990 loan 0 @
g s el
2 Pl lawgs ange (pesd
Sy g ol

Sl Giludises @

5 el sl p o 2lb

i ladadie

» o e slgidass e
i ladadioe

& Al gyl
Variant

& Al gyl
Generative

5lige s yaelyy @

S5y (e (gwdige
Jyare drwg g (b ol e

LSS Jpae drwgs @

4z LSS Jyame drwg Jgo! @
References: : aolie
- Lee, Kunwoo; “Principles of CAD/CAM/CAE
systems”, 1999, Addsion Wesley
Abouel Nasr, Emad; Kamrani, Ali K;
“Computer-Based Design and Manufacturing:




An Information-Based Approach”, 2007,
Springer, New York

Radhakrishnan, P.; Subramanian, S.; Raju, V.;
“CAD/CAM/CIM?”, 3rd edition, 2005, New age

international (P) limited publishers, New York
Benhabib, Beno; “Manufacturing: Design,
Production, CAD/CAM, and Integration”, 2003,
Marcel Dekker Inc, New York
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Course ID

u,u)»b o)Lo.o:B

Course Title

Optimal Control

oo Olgxe

Credit Hours/Units

3

axlg oloss

Prerequisites\Corequisites

oo L iy

Course Content:

il o s

Lol (55l A

9 sb> spy, by e
s> e

Sbsyss @

Ll (g5l a0 )l

gl sy955 @

oo (5,95 @

5 Jolss o

Lo silw anpe

JAS Bl @

Ol yutd Ao @

Ly sy aelin @
oS le o

Jedl s g3k 5555 @

Ly ilw e op)5 —

al..a.’:_'é‘c\.:.:.eﬁ@i}) °

Bl jlag Gylopon o

References:

- M.D. Intrilligator “Mathematical Optimization
and economic theory” Prentice- Hall Inc. /
Englewood Cliffs/N.J., 2002
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Course ID 21745 YV\VED oy 0 kads

Course Title Stochastic olas slaasyl s ooy Glge
Processes

Credit Hours/Units 3 Y a1y oloas

Prerequisites\Corequisites | - | o s /it i

Course Content: oo had
Overview of probabilities with emphasis on ' 7

conditional probabilities and its application 2 &S6 L oVl p g0 -
Discrete-time  Markov  chains, Chapman- 7 ‘
. PR 3\ Ly WIGHY TS

Kolmogorov equations, Limiting Probabilities ol o)l s b
Branch processes, birth and death processes, | wiwus oloj BsS,le (sloo poni;
Kolmogorov differential equations Lol i be § )
Exponential distribution, and Poisson process, SHleimt (B9 )5 gelsS (apz DYola
generalization of Poisson process, e
Nonhomogeneous Poisson process, composite . .
Poisson process, conditional Poisson process | 9 Vg osxld (slasls slavsl)
Renewal process and its applications, Limit| . _ q _

- . ’ l Yol o5
Theorems and its application, reward renewal S35 5el55 Jedlyins ¥ 4
process, regenerative processes, non.-Mar‘kov oot oHlolyy 0018 g oled muje
processes, Wald’s equation and Stopping time, ) ) )
Inspection Paradox e olely anlp pluly sl

Time Reversible Markov Chains ald S ool anld (Sen

ks plly

sblas o] los )15 g wass ol

Lo ald ol oS g o

5 ally aolee ¢ 855l e (slaasl)s

ik AL il e

S 0 Oley 95 Lo slae puni
References: iy e
Introduction-to-Probability-Models,  Sheldon '

M. Ross

A First Course in Stochastic Processes, Karlin,
Academic Press

o)



ol CotS S o

Course ID

Course Title Total Quality
Management

I Credit Hours/Units 3

Prerequisites\Corequisites Lo o il e

Course Content: idlae fad pw

- O Blasl g CaS Co e iy 15—

S 1 LS Copde Jeol -
OLSHE S i (s 0y (SIS
a ke plls (555« 1S T
Condly pgloe Dgupe o poe
Ll sl e o 215
OEALS (s b atasges "Slie

1S0 9000 (sls skl —

iJold Cot S o pae ol -
«QFD) cuaS plezy plls
ol slajly s Ll g a5
b Sl el o (FMEA)
lojpd (owdiges
ol (gylel conS S
Moged (gl S el Seincn
oged (Jolao g e jlogas cgil,ly
(Sl leses al (S5
(29 9 o5 S slalages

References:

- Besterfield, D.H., Total Quality Management,
Prentice Hall,2003 1509001,  (leo, bl

- Montgomery, D.C., Introduction to Statistical 1SO9000
Quality Control, 6th ed., Wiley, 2009.
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Course ID 21022 YY.YY

Course Title Operations Sl e
Analytics _ i
S 7 ool

JYEFYRIR
Credit Hours/Units Y axlg ol

IPrerequ|S|tes\C0reqU|S|tes _ Sl p 5L

Course Content: iJlao fad
An Introduction to Data Analytics ) 7

Introduction to General Concepts, Tools and ools Joloi py (gldnnio —
Softyvare - MBleys s bylpl (IS peolae (B yxe
Review of Statistics
Data Visualization ools Julos
Linear Regression
Logistic Regression
Decision Trees and CART o3> g3le 30 Jgo!
Random Forest s . ¢
i N : b Hge S
Data Cleaning and Dimension Reduction ) © /)
Techniques Stz gam S
Prescripyive Anal_yti_cs _ CART g, 5 (6 S ool S50
Data-Driven Optimization N
Handling Data in Service Engineering olad Sz
Case Studies slal als g ools g3loSh sla o,

)L"‘ » SR

ools ple )3 e sloBg, p (5y90
)Woolo LS)L“"L“"'Q"

Slods cwdige jo osls Judos
u:-l.,.o )‘ s_i: gL LS‘):’ 8O0 daxlas

References: &l
Bertsimas, D., Allison, K. O., & Pulleyblank, '
W. R. (2016). The analytics edge.
Charlestown, MA: Dynamic ldeas LLC.
James, G., Witten, D., Hastie, T., Tibshirani,
R., Sohil, F., Sohali, M. U., & Shabbir, J.
(2021). An introduction to statistical learning
with applications in R. New York: springer.
Irizarry, R. A. (2019). Introduction to data
science: Data analysis and prediction
algorithms with R. CRC Press.

oY
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Course ID 21624

Course Title Supply Chain
Management

I Credit Hours/Units 3

Prerequisites\Corequisites | -

S o Gl e

Course Content: o Jhasd
Supply chain concept
Material, Information, service and financial | ¢35 Swnde 5 Gwel 0025 pogde —
flow woie
Centralized versus decentralized supply chain
management Sloas (Dbl lge (b2 Zo poe
Push and Pull material flow b s
Lean and Agile supply chain '
Decoupling point IS ede g€ 9 S yele 4d,8 0,205
Vendor Ma_maged Inventory Golad 5 o2iS ol S e
Resource risk management
Resilient, Robust, reliable, sustainable supply Sl g b o poe
chain by bz abais s
Sustainable supply chain o
Logistics technics 09y (59990 Sy
Bullwhip, Oscillation, Phase lag effects ol S,y o pie
Outsourcing Management . . '
Supply chain financing bl lgml pdy 855 4y 050285
Logistics operations outsourcing Sl
Supply chain financing methods i
Supply chain diagnosis Ol Conse (ot glasiss
Blockchain technology and transparency 3lge
Case study

P EREN TR IR P NEg
2,5 b Sl (6 S el

Solds 2 Cu ke

S Sldos (6 kwig

05y (o el slals,

ao,e sloo oy ol as)le

P Seb lropaxi; yld AL
458 0 poniy Cedlid

69,90 axfllao

Refe_rencgs: _ _ o :aalio
Simchi Levi David, et al., Designing and
managing the supply chain, concepts.




Strategies and case studies, Mc. Grow Hill,
2021.

Chopra Sunil, Supply Chain Management,
Strategy, Planning and Operation, Global
Edition, 7th Edition, Pearson, 2019.

Hugos Michael H., Essential of Supply Chain
Management, Wiley, 2018.

Cheristopher Martin, Logistics and Supply
Chain Management, 5th Edition, Financial
Times, 2016.

AN
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Course ID 21362 Y\YSY oy 0 kads

Course Title Business Process | claasuls o powe ooy Glge

Management
JLETN

I Credit Hours/Units 3 Y Ay oloas

Prerequisites\Corequisites | - | o e /il iy

Course Content: rdlae é,*o
Course Introduction ’

Introduction to business management Gl )l 5 dondo
Business process definition 1S g glgil 51 (laoniia
Business process use cases and value chain s ’ ]
Business process management lifecycle S seS 21,8 (i yes
Proqess architecture _ _ Ul 0 ) patie o ban] s gl
Business process re-engineering o .
Business process modeling S lyd Lo pae a5
BPMN 2.0 standard aiT)d 6 Lo
Process discovery o
Qualitative/quantitative Process analysis oo ]9 sume (gwige
Principle of process mining sl il Jow
Process discovery algorithms (heuristic miner

and Alfa algorith¥n)gI ( BPMN 2.0 »laite|
Process variance discovery and analysis laas T8 cans/ olulis

Process mining with R and Python o] (iS], aS 52 IUT
szl Sl
heuristic ) ol aas slaes 63l
a-algorithm) 4 miner
wald slodl)ly Jolos 5 ass
s Roonls sleesls Ll slagl;
o5k

References:  &abeo

Dumas, M., La Rosa, M., Mendling, J. and o
Reijers, H.A., 2013. Fundamentals of | sbasld Copoe (il seges oSy —
ggﬁ:ggﬁ process management, Heidelberg: ollasl BPM CBOK IS 5 S

- Van der Aalst, W.M., 2016. Process mining: SO by g pla oS,
data science in action. Springer.
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Course ID ooy o,led

Course Title Human  Resource ol polie o e ooy Oleie
Management
Credit Hours/Units 3 Y a1y oloas

Prerequisites\Corequisites Lo o il e

Course Content: idle fad pw
- Introduction ’

- 3 Sl plie Copoe i85 —
o SIS yllsg gzl
s e obsS s, Al
Ja (b g Jolo
gl Ghsn s el il
QL@\
O (RS (S8 by
S5 Gl 9) o sl s
( . on
o fles b5yl gt
Olpoe g (LSS
oy Slpianw  Cupoe
S yodwd g dg.qp-
Jeliwe bl g Judow
S jedawd § (§od> 6L‘°r°3-~%t-"
S5l 5 (gl (slapii
28, Sleas g Ll slapiunsw
b cblage g (el Pl

References:

- Human Resources and Personnel Management,
William B. Werther Jr. , Keith Davis , Fifth
Edition McGraw-Hill , 1999.

Managing Human Resources , A Partnership
Perspective , Susan E. Jackson , Randall S.

N



Schuler , South-Western College Publishing ,
2000.

OA
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Course ID 21534

YVOYY

Course Title Project

Management

0395 Cu powe

Credit Hours/Units 3

\u

Prerequisites\Corequisites | - Preferably, they

have completed a
project control
course at the
undergraduate
level.

JAS Loy bz

0,99 2° 392
o&‘)&f ‘5.,4[;.3’4)[5

Course Content:
First part — Introduction of the Project

Management concepts
1) Concepts and definitions
2) Processes and Methodologies
3) Standards
4) Contract types
The second part — Initiating Process
1) Introduction of the initiating process
2) Project charter
3) Project stakeholders
The third part- Planning Process
1) Introduction of the planning process
2) Scope Management
3) Time Management
4) Cost Management
5) HR Management
6) Risk, Procurements,
Communication and
managements
The fourth part — Executive and Controlling
Process
1) Executive process and its points
2) Controlling and its points
3) Change managements
4) Documentations and
management
5) Progress and percent complete
The fifth part - Delay and Claim
managements
1) Concepts of delay management

Quality.
integration

knowledge

il Juad pu
0595 Cupdo y (gldoddo - Jol s
iy )5 5 pelie ()
Si9lanie 9 suulS slaa T3 (Y
oo bl (Y
ols1,8 elgil (F
23T susT 8 —pgo iy
kT laan 8 (Bee ()
0595 yoiia (¥
o592 olrand (¥

G340l s T 43 —pgus ks
Syl ol Byee ()

oosm w).n.u (Y

Oley Cupse (¥

Ao Copae (F

bl ol o e (O

Wes Ll gleeje>  ple (P
5 Olbls ) (l5 I (S ceisS
Sk

s whz! sbusly ez s

25




2) Concepts of claim management 059, JyS b o e IS5 (Y

Calculation of delay and penalties

s o e 5 sjlwaiiins (Y
S oy doyd g G5 (O

Lol g Ol sl Cuy oo — iy iy
Sl g e OIS g euplas ()

kol Co pae b lad o SIS (Y

w9 2>l ale

References:
- PMBOK Standards
CW OO 095>

PMBOK s, lastsl

69Lca w).n.)..o Lgo).g)lf LgLo..Jb |)

sk 5 (C) calo slooggn 5 039
(EPC) cslw 4
>, Sles gl sl als dpasi

0395 Copie sla S5lis g

297 0590 Ca pie gel> sleial

) ojgp JpS 9 Copse oS

3952 0y e (A5 4 o5 b,
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Course ID 21991

u,u)»b o)l.o.:a

Course Title Enterprise

Architecture

oo Olgxe

Credit Hours/Units 3

azlg olass

Prerequisites\Corequisites

oo L i

Course Content:

Introduction to Enterprise Architecture

IT Strategic Planning

Business/IT Alignment

Current role of EA in organizations

EA as a communication medium

EA Processes

EA Artifacts, Modeling Languages and Tools
EA Artifacts Classification

EA Frameworks & Methodologies

Best Practices in Implementing & Maintaining
EA

Reference Models & Architectures
Advanced topics in EA

idlao Juad yu

Slojle g loxe pogho Syme —
Sledbl (5,5L3 (69 aly (55 4l 5
198 9 ) g’ bl pom
Slojle s lens 5935 ol
alo; Gl 4 Glojlo g)lore A8
olesbe 0958 (bLS)

Sl 6 lere (pgas vl

il 5 lans (sloaz

5 Glwdae sl legian
Sl lere slall

Shile 6 lese Olegias gauaiws
Solere slagighaie 5 slocs )l
Slesbe

SIS 5 ilwosly oty 4
Slejle 5 lexe

&= s lore 5 o Jo

Slosle g laxe ;o 4l iy polin

References:

S. Kotusev, The Practice of Enterprise
Architecture: A Modern Approach to Business
and 1T Alignment, 2" edition, SK Publishing,
2021

The TOGAF Standard, Version 9.2, 11th
Edition, Van Haren Publishing, 2018

S.H. Spewak, J.A. Zachman and S.C. Hill,
Enterprise Architecture Planning: Developing a
Blueprint for Data, Applications and
Technology, 2nd edition, Wiley, 1993

£
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Course ID 21776 Y\VVS

Course Title Software  Systems
Engineering

Credit Hours/Units axlg olaws

Prerequisites\Corequisites Sl p 5L

Course Content: iAo fad
Software Products Development Lifecycle ) ' r
Requirements Analysis & Engineering WYpazme Wy ol a3 -
Software Design & Architecture &,l58le 5
Development, Operations & Maintenance
Quality Assurance & Software Testing kil Sl 5 (o
Prescriptive Software Development Models JBle s sylese g b —

Agile Models & DevOps . Sleity s Slles drwg
Software Development Patterns & Paradigms

Management Concepts in Software Systems 0905 9SS (e

Engineering S5l g 5278 sl S
Configuration & Code Management

Planning & Estimation DevOps 5 Sulz slaa
Risk Management JPle 5 adey sla Sl
Measurements & Process Improvement
Human Elements in Software Engineering '
Outsourcing & Software Contracts &Il
Advanced Topics in Software Engineering 38 5 goh S Cu e

Slpis 0 Jupde  eedlas

oS 9 S iyaebiy

Sy g e

A8 05 5 (g S0l

JNRlp s e jo Gladl Jolge

Gl Cupse 5 ks

SRl 5

SRl podige 4385y nlie
References: L eols

- . Sommerville, Engineering Software Products,
1% Edition, Pearson, 2021.

Y



- R.S. Pressman, B.R. Maxim, Software
Engineering: A Practitioner’s Approach, 9%
Edition, McGraw Hill, 2019
N. Forsgren, J. Humble, G. Kim, Accelerate:

The Science of Lean Software and DevOps:
Building and Scaling High Performing
Technology Organizations, 1% Edition, IT
Revolution Press, 2018

Y
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Course ID 21538 oy 0 kads

Course Title Graph Theory oS Olexe

Credit Hours/Units 3 axlg olaws

Prerequisites\Corequisites | Graduate Level , ho | Lo o Lo i

Course Content: e Juad
An Introduction to Graph Theory ' 7

Basic Definitions SIS ke glaesie —
Graph Isomorphism
Planar Graphs

Eulerian Graphs bl § oo SO
Hamiltonian Graphs

6“\-.’.L.f. ‘—-°-’)L"-’

Graph Coloring s sladdl,s

Rooted Trees x sl
: : ylon lacsl S
Trees and Sorting Algorithms <

Introduction to Network Theory sl 3 55001,

Soads ) slaes o
Sl o sy, 5 e

Al (5,95 2 el

References: iy e
Graph Theory with Applications, Bondy and P
Murty, 2th edition, Springer, 2008. ¢ op)l5 g lap, oSl 815 o ke —

Introduction to Graph Theory, D. West, 3th | ~ccs  e0,S (0o — e )5S

edition, Prentice Hall, 2007. _
) T _ WA alfails oS s ol Lasl
Discrete and Combinatorial Mathematics, R.

Grimaldi, Addison Wesley; 5th edition, 2004.

Al



S ilwdice 50 35 sla g,

Course ID
Course Title Decomposition 0 4 sl s,
Methods
Optimization S jldinge
I Credit Hours/Units 3 v

Prerequisites\Corequisites | Operations

Research 2

Y CJL.J-A-C )Q .."n .

Course Content:

Decomposition Methods for solving system of

linear equations

e System of linear equations and the Gaussian
elimination method

e Decomposition methods for solving system
of linear equations: LU, PLU, LDU,
Cholesky and QR

Optimization problems with special structures
Special structures
A decomposition method for the multi-plant
problem
Applied optimization problems
complicating constraints/variables

Dantzig-Wolfe decomposition algorithm

with

e Column generation method
e Dantzig-wolfe method
e Branch and price algorithm
Benders and accelerating
decomposition algorithms
Benders decomposition algorithm
Accelerating  Benders  decomposition
algorithm
Model selection criteria for benders
Extensions of Benders algorithm
Other known decomposition methods

Benders

e Modification of the Dantzig-wolfe method
e Probabilistic method
e Relaxing and partitioning method

Decomposition methods to solve stochastic
problems

70

icdllas Juad g
C¥olee oKiws ay sla s,
s
5 chs cYolee oKiws yae @
ol d> slr oos% B> by
s slagby, gyl o)y
Sl LDU PLU LU Jolis
SYoles sKws J> sl QR
s
Silwaigy 0,5 Pl B yme
P slaylsle gl
Fls o5 sloisls Sy @
& slwaing
2 4P by, ghte b ol
sl Sais b J>
2 H8ly Pl glgl By
b iloaig il (glaoje>
oduzr S dgame o by i
Ay K jis 4o 58
OF Sgi by, @
g K550 3 wysS @

Coond g 4l iy, @




Benders decomposition method to solve
two-stage stochastic problems

Nested Benders method to solve multi-stage
stochastic problems

Decomposition methods for solving robust

optimization problems

e Robust optimization

e The application of decomposition methods
for solving robust optimization problems

sy, 5 sn wEs iyl
Ol g
SedlS 55050 4325 0% 595!
5o ) & e Sla s,
S92 Sibedse ;86 ow)
o i ssdl o ,Sles
5o ) sNl glodrags (us)
s slpt,ssl ple ow)
NEFELIT)
g S5 eadpdal by, @
it el s g, @
SR ssleslil s, @
> 50 i slapk Sl L oLl
olas 5 aebyy Pluns
J> e e aes asle
9 Ml snaely Pl
slal> e

35 50§ jyk 4 el yeXl

Pola snyaely Plwe J>
Slal> o iz

Sl Jlae J> 0 a5

o )‘9""‘“"‘ LS)")‘L"L’)’ LSB)M L]
Conlad pos Lgl.ébc\.cjw &‘5.3‘

@575 slaps )55l 0 )5 (o)

Silwayy Sl J> Gl

References:
Books

£5




Williams, H. P. (2013). Model building in
mathematical programming. John Wiley &
Sons.

Conejo, A. J., Castillo, E., Minguez, R., &
Garcia-Bertrand, R. (2006). Decomposition
techniques in mathematical programming:
engineering and science applications. Springer
Science & Business Media.

Lasdon, L. S. (2002). Optimization theory for
large systems. Courier Corporation.

Tsurkov, V. (2001). Large-scale Optimization-

Problems and Methods (Vol. 51). Springer
Science & Business Media.

Tutorials

- Malliaros, F. D., Giatsidis, C., Papadopoulos, A.
N., & Vazirgiannis, M. (2020). The core
decomposition of networks: Theory, algorithms
and applications. The VLDB Journal, 29(1), 61-
92.
Murphy, J. (2013). Benders, nested benders and
stochastic ~ programming:  An intuitive
introduction. arXiv preprint arXiv:1312.3158.
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Course ID 21233 oy 0 kads

Course Title Financial
management
Credit Hours/Units 3 oy slass

oo Olgxe

Prerequisites\Corequisites | -

oo L i

Definitions and concepts
A summary of concepts and principles of
accounting and costing
Financial analysis

Liquidity ratios

Leverage ratios

Activity ratios

Profitability ratios
Profit planning
The methods of planning and control
The statement of sources and uses of funds
Constrained indusial projects selection
analysis
Budgeting
Cash budgeting
Flexible budgeting
Capital budgeting management
Financial analysis of fixed assets
replacement
Working capital management
Financial estimation
Cost and expenses management
Etc.

A

Course Content: idle fad pw
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References:
- Mostafa Mostafavi, Financial management, ) ' .
publication office, Industrial Engineering (Jbo S e i soihaas ilaae
Dept. Ao oaSisle ol jlacs! s
Brigham. E. F. and Ehrhardt. M. C. (2016) = ’
Financial management: Theory and

practice, 15 th ed. Harcourt college IS mlie ¥ g ¥ 5lge -
publishers.
Krishnamurethy. R. and Sella. P. (2010).

Financial management: text, problems and
cases. VDM Verlag Dr. Muller
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