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Shortest Processing Time i) dlasll iy dgaa daayjlea 2-1-3-1
Scheduling Algorithm

Jiail 48 (90 ddasipall Jlee1 Agas ciliajlsa 2-3-1
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HLFET gl 5 ae Y5l oY) (ggicaall Algan Zaa) lsa 1-2-3-1
SCFET ciigll i ge Yol Laea¥! (giaeall dlgan e lsa 2-2-3-1
CP/MISF Y5l <Y1 spilaall CDAYY zal) laall Algaa due) ylsa 3-2-3-1
Shop Scheduling Ji)sll dgas 4-1

Flow Shop Scheduling dubuay) 4s)6l dga 1-4-1

N 2/F//Fmax sl Cnaila 52 A3a )52 1-1-4~1

Open Shop Scheduling dagwall 4 )sll dgaa 2-4-1

Multi-Processor task Scheduling clalleal saasiall dagall dgan 3-4-1

: JJMAJ\

1) P.K. Gupta & D.S.Hira,2008,0perations Research, S.Chand &
Company Ltd. New Delhi.

2) Kenneth R. Baker and Dan Trietsch,2019, Principles of Sequencing
and Scheduling, Second Edition, John Wiley & Sons, Inc.
3) S. French, 1981,Sequencing and Scheduling: An Introduction to the
Mathematics of the Job-Shop.
4) P.Bruker,2006,Complex Scheduling, Springer, Germany.

5) P.Bruker,2007, Scheduling Algorithms, Springer, German
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Probability Theory — 2

Chapter One: Random variables and their distribution functions
1-1 The concept of Random variable
1-2 Distribution function
1-3 Discrete Random variable
1-4 Continuous Random variable
1-5 Probability mass function (p.m.f)
1-6 Probability density function (p.d.f)
1-7 Problems

Chapter Two: Same discrete distribution
2-1 Uniform discrete distribution

2-2 Bernoulli discrete distribution

2-3 Binomial discrete distribution

2-4 Poisson discrete distribution

2-5 Geometric discrete distribution

2-6 Negative Binomial distribution

2-7 problems

Chapter Three: Same continuous distribution
3-1 Uniform continuous distribution

3-2 Exponential continuous distribution

3-3 Normal continuous distribution

3-4 Gamma continuous distribution

3-5 Beta continuous distribution

3-6 problems

Chapter Four: Moments and Generating function
4-1 Generating function

4-2 Mathematical expectation

4-3 Variance

4-4 The moment and central moment

4-5 The moment generating function

4-6 problems
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3 4 1 _ 3 b 5 CMOR22-F3111 Optimization (1) (1)54a & Atial 1
3 4 1 _ 3 ped g ) CMOR22-F3121 Stochastic Processes (1) (1)t cililes 2
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Unconstrained optimization (1)

- Optimization

- Statement of an optimization problem

a9 i gualal) o gle 418
ey Ala jall/Asilsdl) culyidsl) g cillaad) & gay ?...45
(1) 3aal) e AtiaY) Bala il yia
(2) s, (2) b e ga) Cilolud) aae
Glda g 3 rclaa gl) das

- One variable unconstrained optimization problem

- Concave and convex functions of a one variable
- Definition: local minimum value, local maximum value , global minimum

value , global maximum value

- Necessary and sufficient conditions of a one variable functions.

- Methods of One variable unconstrained optimization problem
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1. Dichotomous method

2. Interval halving method

3. Fibonacci method

4. Golden section method

5. Quadratic interpolation method
6. Cubic interpolation method

7. Newton method

8. Quasi newton method

9. Secant method

Jua gal) dzala
bl ) g clplal) o gle 44l
AN A pal) / 4lsdl) i) g cilbilaal) & gag and
1 Adalatl) cililand) 3 Balal 4y gied) il jiall
4) g A& e ) cleludl axe
3 Glaagll e
Chapter One: Introduction
Basic Review to Probability.
Probability generating function of random variables.
Probability generating function of sum of fixed number of random variables.

Probability generating function of sum of random number of random
variables.

Probability generating function of bivariate distribution.

Chapter Two: Stochastic Processes

Introduction to Stochastic Process and definition.

Specification of Stochastic Processes.

Classification of Stochastic Processes.

Introduction to Markov Chain and definition.

The Initial Distribution and Transition Matrix.

Higher Order Transition Probability (Chapman Kolmogorov equation).
Determination of Higher Transition Probability.

Application and Example
Reference
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e 1. Cox,d.r. &Miller,h. d. (1985) "Stochastic processes " .
e 2. Parzen (1982) "Stochastic processes " .
e 3. Bailey, N. T. J. "The elements of stochastic processes with applications to

the natural sciences

Jha gal) daala
el M g sl o sle s

0N s yal) / AlS MY il Bll) g cililand) 9oy and

aaal) glalall 5 Balal & gieal) il jiall
(2) s/ Ae gl clelud) 23
3 Glaagll s

Lpdaall g ASauadlS) e ganall 1 JgY) Juadl)
il sl p5¢da -
:\:\S:\.».nM\ Q\.G}A_;.A\ -
LIS il gaaddl e clilee @
dnadl dGle geaddl e cllee o
Al ) A cle seadl yigai @

sl Gle gaaall -
fuadl Ale gaaddl e Gllee o
Luadl Ale gandll Jallad @

A g s clide 1 AE Juadl)
M and A Sl il 5 pumall
A cladlal)
Aol gl Al ) any @
Tl Gl s e cillee o
Al clidadl oamy jaillad @
Gadl ) -

Juca gall dzala
a9 gualal) o gle 418
AANEY . Alda yall/AdlSdl) i) g clland) Eigay and
(2) s (2) s/ A gl Cilolud) 2o
3 Glaagl s
(1) AslSd) cilbil) Salal Al Al 4y giud) il jial)

Artificial Intelligence s llaay) ¢l [/ Js¥) Juadl)
CERINPNL YRS T )

JismUsales g 353 2-1

Ghaialls 48 el i 3-1
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ANV @l 5-1

Search Methods ¢l 3,k 6-1
ALY e Dpsled maalin 7-1
8-Puzzle Problem 8-1
Water Jug Problem 9-1

Jua gall Araln

bl cgulal) agle 48

ALSA i) g cililaal) igay acd

AN A

2022-2021 / (2) &3Ad gilad 5 (1) Al @ itad ala <ila jda
e (2) sk (2) wlelud) ae

(2) waa gl axe

1- (1) o giu

1-Definition of inventory and model
2-Objective of inventory system
3- Concepts and characteristic of inventory system

A:unit cost
B:setup cost
C:holding cost
D:shortage cost
E:order quantity
F:reorder point
G:safety stock
H:lead time
I:demand
J:constraints
K:maximum level of shortage

4-Classification of inventory model:
A: Deterministic inventory model
B: Probabilistic inventory model

5-Deterministic inventory model:

5-A: Purchase without shortage model
5-B: Purchase with shortage model

5-C: Production without shortage model
5-D: Production with shortage model

5-E: Static order deterministic of one item
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Regret Function and Regret Table
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Sl jbaall2 - 4

oY a2 -5

Al o 12 - 6 ;

pdill Jlea2 - 7:

Hurwiez Criteriajss Jbxe2 - 8 :

Decision Criteria under Risks_hlaall Jl & 551 G ulee 1 CIEN Juadl)
( Expected Pay off Criterias_jbus sl oy )2ilall 4x8 giall Aol jlma] - 3
dxiliall (o jall 4ad giall dagdll jlixa? - 3

Expected Value of Opportunity Loss Criteria

Ol 428 gial) Aol jlixa3 - 3

Combined Expected Value and Variance

Al ) sie dglae 1l ) Jucadl

Randomized Decision Procedure

4ad gia dadia el lased - 1

According to the Principle of Maximum Expected Utilities
A8 gia dadie J8) Jase ) 32284 - 2:
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Unconstrained optimization (2)
- Multi variable unconstrained optimization
- Hessian matrix
- Test the matrix is positive , negative definite or indefinite
- Concave and convex functions of multi variable functions
- Definition: rth differential of function
- Taylor’s method
- Necessary and sufficient conditions of a multi variable functions.
- Methods of One variable unconstrained optimization problem
10. Steepest descent (Cauchy) method
11. Conjugate gradient methods
a. Hestenes — Stiefel method (HS)
b. Fletcher — Reeves method (FR)
c. Polak — Ribiere method (PR)

12. Newton’s method
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13. Marquardt method
14. Quasi newton method
a. Davidon — Fletcher — Powell method (DFP)
b. Broyden — Fletcher — Goldfarb — Shanno method (BFGS)

Jua gall daala
il Mg Sl p gle 418
AN A yal) / AlSl) i) g ciladaal) & gay and
(2) Adalaill cilband) 3 Balal 4 giead) il il
(4) B de ) Cleludl 2
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Chapter (1) : Poisson process
Poisson process .
Postulates for Poisson process .

Derivation the P. d. f. of a Poisson process .

Properties of a Poisson process .

Additive property (complete proof ) .

Difference of two independent Poisson process (complete proof)
Decomposition of a Poisson process (complete proof) .
Continuous property .

Poisson process and binomial distribution (with proof) .
Autocorrelation between (N(t)) , (N(t+s)) (with proof) .
Exercises .

Interarrival time .
Theorems of interarrival time and waiting time upto the n —th occurrences with
examples .

Pure Birth process with postulations .
Yule — Furry process .

Birth — Death process with postulates .
Determination the Probability of exteration .
Chebychev's inequality .

Convolution theorem and examples .

Chapter (2): Renewals Processes
Distribution function and density function of total life time of n-th renewals
(Gn (1), gn(t)).
The density function of the total number of renewals Pn(t) .
Relationships between Pn(t) and Gn(t) with examples .

Renewal function (average number of renewals upto time t) .
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The expected number of renewals perunit time .
Renewal theorem .

Examples and exercises .
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Particle Swarm Optimization Algorithm sl cupw dsbial dajlss [ AU Juail)
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1 - Break price model
1-1  :Cases to find economic order quantity
1-2 : Case |
1-3  :Casell

2- A single period models
1-1 :A continuous demand
1-2 :A discrete demand

3- Probabilistic models
1-1  :A continuous model
1-2  :Find total cost
1-3  :Find economic order with shortage
1-4 :Find economic order without shortage

4- Uniform demand setup cost equal to zero

5- Planning and management of spare parts

1-1: General goals for planning and management of spare parts

1-2 : Scientific method to control of stock ABC distribution

6-Constraints storage

7-Multiple unit inventory system

7-A: Multiple item static model with shortage limitation and form

7-B:Formation the problem
1-1  :Casel
1-2  :Case ll

8- Special case when we have only one constraint
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Ch.1 Introduction to Queueing Theory
1- Reasons of studying Queues.
2-Definition of queues.
3- Properties of queueing system.
4- Measures of effectiveness for queues.
5- Types of queueing system.
6- Basic elements of the queueing model.

Ch.2 The probability distributions for queues

1- Role of the Poisson and exponential distribution.

2- Pure birth (arrivals)and pure death (departures)processes (relationship
between the exponential and poisson distributions).

3- Queues with combined arrivals and departures.

) model. o0 /Ch.3 (M/M/1) :( FCFC/

1) Steady state distribution.

2) Differential-Difference equations.

3) Distribution of Py.

4) Expected number of units in queue and system.

5) Waiting time distribution in queue and system.

6) Relationship between queue length and waiting time.
7) Examples.

Ch.4 (M/M/1) :( GD/N/ ) Model.
1) Steady state distribution.
2) Differential-Difference equations.
3) Distribution of Py.
4) Expected number of units in queue and system.
5) Waiting time distribution in queue and system
6) Examples.

Jua gal) daala
Sladaly )l 5 < gualad) o gl 4l
dag) ) Alda pall/ Al i) g cbaleald) i gay anid
(1) eliba¥) Lppanl) Cilual) ;@ Salal 4y giad) <l jial)
Js¥) Juadl) (2) Addlia +(2) ks e sl clelud) s
2: Gla gl aae
Jo¥) Gl
JoY) Juadll o
LelihoaY) dnanl) AN 4
Lelihia¥l dpuaall Gl oy 25 5

45 daiall




foe Ul Aypanll SNy kit Jal je
dsanll AN 3L
o=l () gumall Jac Y ale Coay
UL dallae iyl

Fgsanll LAY wa C3ERY) 10

Apmall 80 il Sa 11
L Juail] e

© 0N o

Sl il Aul)

45 ppanl) 480301 ples (330 5k

ASadll alei ey )54

Lo lihiaV¥) dynaell 40l alad ol Cay yaidlec
Uaall el i) dagie

Uadll Sl 5LV de ) 5

© o N o oA

Jagall daala

a9 gualal) o gle A0S

:\,y‘lSl“ i) g clland) & gan ?“"'ﬂ
dalall) 3ata s Jg¥) Cussh

dayl N Al pal)

(2) daland) clelud) (2) 4 B0 cleLul)
3 Glaagll e

dadall 5 z3lall e Ayt dadia

Agalall Andaill gz 3aill g1 3l —

Bl )l 3Ll i Ay ) Anaill-

=kl 3 el el Ja) e

Abialil) eV aleall alasiuly daiaill

(0o sille Gl sz 503 ) Sl daad (a3 50 ey ) e
OS] il 8 38 3 5ad 6l Ja) e

a5 saill #3lai

A 5l g el J sl o] s Dl ) Cal ga o daa
Lo aill janll 5 adiall () 50 810 o)l il daa dndas

i Al Yaleadly il Aadais

A Al il 5 it

e giie Alial el Aadet b Jew zdgad

)-8l Y alaadl Ja -agd ,all Y alaall

el Zpial) Aadaill & Vs Al

2l (i O 8 Anda

b gl ke dadal

Al iaill yaall s o gl Plaacal dadas

46 Aaiall



Ol adisa G gaill
Gl gaall umaisa Cpu A8al) Aadad

Jua gal) daal

ahualy g Clalal) o le 43l

a1 Al jpal) / AGSA) il i) g cilpland) & gay and

Jalai) Jasal ¢ Balal 4 glead) <ula jdal)

3 B/ e ) clelud) 2

D 2<aa gl) aas

Chapter 1: Introduction

1.1 Formulation of Pattern Recognition Problems
1.2 Major Categories of Pattern Recognition Problems
1.3 Automatic Pattern Recognition Systems
Chapter2: Review of Random Vectors and probability theory
2.1 Random Vectors and Their Distributions

2.2 The Quadratic Forms

2.3 Multi-Variate Normal Distribution

2.4 Linear Transformation

2.5 Orthonormal Transformation

2.6 Properties of Eigenvalues and Eigenvectors
Chapter 3: Clustering

3.1 Fisher Classifier

3.2 Bayes Threshold

3.3 Parametric Classifiers

3.4 Non-Parametric Classifiers

- k Nearest Neighbor Density Estimate

Chapter 3: Clustering

3.1 Measure of Dissimilarity

3.2 Hierarchical Methods

- Single-Link Method

- Complete-Link Method

- Sum of Square Methods (k-means Clustering)

3.3 centroid method

Chapter 4: Decision Tree

4.1 Definition of the Clustering

4.2 Decision Tree Algorithm

4.3 Type of the Decision Tree “Splitting Criteria”
4.4 Rank of split

1- Scoring Splits for Categorical Response Variable
- Method of Calculating Impurity

- The Information Gain

2- Scoring Splits for Continuous Response Variable
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Reliability

1: Basic Reliability concepts

Reliability function

Failure Rate

Average Failure Rate

Mean time to Failure

Design life

2: Failure Models

Exponential failure Model

Gamma Failure Model

Weibull Failure Model

Log Normal Failure Model

3: Reliability of system

Series system

Parallel system

Series —parallel system

K out of n system independent components
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g.p.p method-6
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Ch.1 (M/M/1):(GD/«/N) Model.
1) Steady state distribution.
2) Differential-Difference equations.
3) Distribution of Py.
4) Expected number of units in queue and system.
5) Waiting time distribution in queue and system.
6) Examples.

Ch.2 (M/M/C) :( GD/ oo /) Model.
1) Steady state distribution.
2) Differential-Difference equations.
3) Distribution of Py.
4) Expected number of units in queue and system.
5) Waiting time distribution in queue and system.
6) Examples.

Ch.3 (M/M/C) :( GD/N/ ) Model.
1) Steady state distribution.
2) Differential-Difference equations.
3) Distribution of Py.
4) Expected number of units in queue and system.
5) Waiting time distribution in queue and system.
6) Examples.

Ch.4 (M/M/C) :( GD/N/N); C<N Machine Servicing.
1) Steady state distribution.
2) Differential-Difference equations.
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3) Distribution of Py.

4) Expected number of units in queue and system.
5) Waiting time distribution in queue and system.
6) Examples.

Ch.5 (M/M/ ) :( GD/ oo /x) Self Service Model.
1) Steady state distribution.
2) Differential-Difference equations.
3) Distribution of Py.
4) Expected number of units in queue and system.
5) Waiting time distribution in queue and system.
6) Examples.
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