aldaell #ygay gud 3534 g
il il el
aylpaliglly segalall ggls 242
(aslasglll gllj)

2021-2020 (galysll glell



Al cludilly cilsland) s gafand galia
dagall drala [ cludlylly cigulal agle 4 8
IVt Juadl) It il

dae gad) cle L) aae

Subject —

Linear programming - 2
Calculus (1)

2

Statistics (1)

Linear Algebra (1)

Graph Theory (1)

Computer Applications

Principles of Computer (1)

Rights and freedom

Arabic Language

Total




Juasal) daala

Glualiylly clbwlall agle s

A Al [ AISAY clugilfy clilead) Eigay and
dalail) daa )+ Balal dygial) cilajiall

(2) Lend) (2) @b s Lepund) clolad) sae

3

Chapter (1) Decision Making in Operations Research
1-1 The Art and Science of Operations Research .

1-2 Elements of a Decision Modela .

1-3 Art of Modeling.

1-4 Types of OR Models .

1-5 Effect of Data Availability on Modeling .

1-6 Computationsin OR.

1-7 Phases of OR study .

Chapter (2) Linear Programming :

Formulation and Graphical Solution

2-1 A Two- Variable Model and Its Graphical Solution
2-1-1 Graphical Solution of LP Models
2-1-2 Sensitivity Analysis : An Elementary Presentation
2-2 LP Formulations

2-3 Additional LP Formulations
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Chapter (1) The simplex Method

1-1 Overall Idea of the Simplex Method
1-2 Development of the Simplex Method
1-2-1 Standard LP form
1-2-2 Basic Solutions
1-3 Primal Simplex Method
1-3-1 Artificial Starting Solution for the Primal Simplex Method
1-4 Dual Simplex Method
1-5 Special Cases in Simplex Method Application
1-5-1 Degeneracy
1-5-2 Alternative Optima
1-5-3 Unbounded Solution
1-5-4 Infeasible Solution
1-6 Interpreting the Simplex Tableau : Sensitivity Analysis
1-6-1 Optimum Solution
1-6-2 Status of Resources

1-6-3 Dual Price ( Unit Worth of a Resource )



1-6-4 Maximum Change in Resource Availability
1-6-5 Maximum Change in Marginal Profit / Cost

Problems

Chapter (2) Revised Simplex Method

2-1 Mathematical Foudations
2-1-1 Standard LP Model in Matrix Form
2-1-2 Basic Solution and Bases
2-1-3 The Simplex Tableau in Matrix Form
2-2 Revised (Primal ) Simplex Method
2-2-1 Product Form of the Inverse
2-2-2 Steps of the Primal Revised Simplex Method

Problems

Chapter (3) Duality , Sensitivity , and Parametric Analysis

3-1 Definition of the Dual Problem
3-2 Solution of the Dual Problem
3-2-1 Relationship Between Primal and Dual Objecttive Values
3-2-2 Optimal Dual Solution
3-3 Economic Interpretation of the Dual Problem
3-3-1 Dual Prices
3-3-2 Reduced Costs



3-4 Complementary Slackness
3-5 Postoptimal or Sensitivity Analysis

3-5-1 Changes Affecting Optimality

3-5-2 Changes Affecting Feasibility

3-5-3 Changes Affecting Optimality and Feasibility
3-6 Parametric Linear Programming

3-6-1 Cgangesin C

3-6-2 Cgangesinb

3-6-3 Cganges in Pj

3-6-4 Simultabeous Cganges in C and b

Problem

Reference:

Hamdy A. Taha University of Arkansas, Fayetteville
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. Basic English Foundations

« Vocabulary:

o Everyday words (days, months, colors, numbers, family,
jobs).

o Academic terms (e.g., book, pen, university, student,
teacher).

o Grammar:
o Present Simple (I study, He goes).
o Past Simple (I visited, She wrote).
o Future Simple (I will travel).
o Pronouns (I, you, he, she, they).
o Articles (a, an, the).
o 2. Core Language Skills
o Listening:

o Understanding daily conversations (greetings, simple
requests).

o Short audio clips with comprehension questions.
o Speaking:
o Self-introductions.

o EXxpressing basic needs (e.g., "Where is the library?").



Reading:

Writing:

o

o

Short passages (topics: education, hobbies).

Comprehension exercises (True/False, multiple-choice).

Simple sentences (e.g., describing your day).

Short paragraphs (5-7 sentences) about familiar topics.

3. Common Course Topics

o

o

Personal Introduction: Name, age, major, hobbies.
University Life: Faculties, class schedules.
Family & Home: Describing family members or your room.

Time & Dates: Telling time, weekly routines.

4. Activities & Assessment

@)

o

o

Writing: Emailing a classmate.

Speaking: Presenting about your hometown.
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Differential Equations

Llealss Y alas

Quality Control
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Game Theory
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Sequencing Problems
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Chapter (1) Integer Linear Programming
1-1 lllustrative Applications of Integer Programming
1-1-1 Capital Budgeting Problem
1-1-2 Fixed — Charge Problem
1-1-3 Job — Shop Scheduling Problem
1-1-4 Dichotomies
1-2 Solution Methods of Integer Programming
1-3 Branch —and — Bound Algorithm
1-4 Cutting — Plane Algorithms
1-4-1 The Fractional (Pure Integer ) Algorithm
1-4-2 The Mixed Algorithm
1-5 Zero — One Polynomial Programming

Problems

Chapter (2) Dynamic (Multistage) Programming
2-1 Elements of the DP Model : The Capital Budgeting Example

2-1-1 DP Model



2-1-2 Backward Recursive Equation
2-2 More on the Definition of the state
2-3 Examples of DP Models and Computations
2-4 Problem of Dimensionality in Dynamic Programming
2-5 Solution of Linear Programs by Dynamic Programming

Problems

Reference:

Hamdy A. Taha , "Operations Research" University of Arkansas,
Fayetteville



Juagal) dnala
Cbaal My cibslal) asle A
AL dds pal) [ ASlSA ciluigilly cilbilead) Cigan acd
(1) claia) :Balal dygiad) cilyj2all
() Lead) (3) i tdue ) clelud) 230
3 :claagll e
Js¥) Juadll
e Chapter (1) Set theory

- Definition of subset, complements, difference, union, intersection,
product of set, partition of the set .

- Some fundamental theorems (with proofs) .

- Sequences and limits
- Definition of the union and intersection for arbitrary number of

sets .

Demorgans theorem and lemma with proof .

Inferior and superior limits .
Convergent of sequences of sets .

- Field and sigma fied
- Definition and examples .

e Chapter (2) Techniques of counting

- Fundamental principle of counting

- Permutation and combination

- Binomial theorems and theorems combination .
- Multinomial expansion with theorem .

e Chapter (3) Probability

- Introduction

- Definitions of random experiments , sample space and events .
- Kinds of probability .

e Chapter (4) Axiomatic approach of probability .



- probability defined on events .

- Axioms of probability .

- Propositions and theorems with complete proofs .

- Conditional probability and Bayes theorem .

e Definitions of Conditional probability and its axioms .
e Multiplication rule for finite number of events .

e Total probability theorem with proof .

e Bayes theorem .

- Independent events .
- Definitions and remarks .

- Theorem about the complements of two independent events
(with proof) and propositions .

Fahady , k., s. and shamoon , p. J., (1990) ," probability ".
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Chapter (1): Errors

(1.1) Absolute error

(1-2) Absolute relative error
(1.3) Round off error

(1.4) Cut off error

Chapter (2): Solution of nonlinear equation
(2.1) Simple Iterative method

(2.2) Bisection method

(2.3) Midpoint method

(2.4) Newton raphson method

(2.5) Special cases for Newton Raphson method
A- Square Root

B- Root of an arbitrary order

C- The Recip Rocal of any number

(2.6) False position method

(2.7) Hornes method

(2.8) Using Newton method for solving equation of degree n



(2.9) Using Newton method for solving system of nonlinear equation

Chapter (3): Solutions of set of Algebraic Equations (solution of
linear simultaneous algebraic)

(3.1) Direct method

1. Using inverses
2.Gauss-elimination method

3. Gauss- Jordan elimination method
(3.2) Indirect method

1. The optimum solution method

2. General Jacobs method

3. Special Jacobs method

4. General Gauss-seided method

5. Special Gauss-seided method

_)JmA]\
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Chapter (1)
Basic concepts (Diff. Equ., Degree, Order) .

General and particular solution .
Finding the Diff. Equ. from the general solution .

Chapter (2)

Diff. Equ. of first order and first degree .
Diff. Equ. with separable variables .
Homogeneous Equ. .

Exact Equ. .

Integral factors .

Linear Diff. Equ. .

Bernoulli's Equ. .

Chapter (3)
Reduction of order .
Reduction of degree .

Chapter (4)
Simultaneous Diff. Equ. .

Chapter (5)
Linear Diff. Equ. with constant coefficients and order n.
Differential operator.



- General and particular solution of linear Diff. Equ. with constant
coefficients and order n..

- Euler's Diff. Equ.

e Chapter (6)

- Partial Diff. Equ. (Basic concepts, Differential operator ).
- Finding partial Diff. Equ.

- Partial Diff. Equ. with constant coefficients .

- Partial Diff. Equ. with initial conditions .

- General solution of partial Diff. Equ. .

- Lap lace transform .

- Lap lace transform for solving partial Diff. Equ.

= 1986 iy, dpa o g Aaalall, " Al Gy N M) (6 5 dasllae -1

daphae " Alalall aYabeall Ja 3ok ") s e sa g A elad) deal Al -2
1979 dary | A 5l gl daalal)

3- Tong ,M.T. " Methods of Discrete signal and system analysis ",
McGraw — Hill book company 1982 .

4- http // www."Difference Equation
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1- Basterfeld (1977) "Quality Control" .

2- Steel, R. G. D. & Toorie J. H. (1981) Principles and Procedures of
Statistics a Biometrical approach" second edition, McGraw-Hill
International Edition .
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Chapter (1) Game Theory

1-1 Optimal Solution of Two — Person Zero — Sum Games
1-1-1 Mixed Strategies
1-1-2 Graphical Solution of (2 x n) and (m x 2) Games
1-1-3 Solution of (m x n) Games by Linear Programming

1-2 Problems

Chapter (2) Static Games of Complete Information
2-1 Basic Theory : Normal — Form Games and Nash Equilibrium
2-1-1 Normal — Form Representaion of Games
2-1-2 Iterated Elimination of Strictly Dominated Strategies
2-1-3 Motivation and Definition of Nash Equilibrium
2-2 Applications
2-2-1 Conurnot Model of Duopply
2-2-2 Bertrand Model of Duopoly
2-2-3 Final — Offer Arbitration
2-2-4 The Problem of the Commons

2-3 Advanced Theory : Mixed Strategies and Existence of Equilibrium



2-3-1 Mixed Strategies
2-3-2 Existence of Nash Equilibrium

2-4 Problems

Chapter (3) Dynamic Games of Complete Information
3-1 Dynamic Games of Complete and Perfect Information
3-1-1 Theory : Backwards Induction
3-1-2 Stackelberg Model of Duopoly
3-1-3 Wages and Employment in a Unionized Firm
3-1-4 Sequential Bargaining
3-2 Two — Stage Games of Complete but Imperfect Information
3-2-1 Theory : Subgame Perfection
3-2-2 Bank Runs
3-2-3 Tariffs and Imperfect International Competition
3-2-4 Tournaments
3-3 Repeated Games
3-3-1 Theory : Two — Stage Repeated Games
3-3-2 Theory : Infinitely Repeated Games
3-3-3 Collusion between Cournot Duopolists
3-3-4 Efficiency Wages
3-3-5 Time — Consistent Monetary Policy
3-4 Dynamic Games of Complete but Imperfect Information

3-4-1 Extensive — Form Representation of Games



3-4-2 Subgame — Perfect Nash Equilibrium
3-5 Problem
Chapter (4) Deterministic and Stochastic Differential Games
4-1 Dynamic Optimization Techniques
4-1-1 Dynamic Programming
4-1-2 Optimal Control
4-1-3 Stochastic Control
4-2 Differential Games and their Solution Concepts
4-2-1 Open — Loop Nash Equilibria
4-2-2 Closed — Loop Nash Equilibria
4-2-3 Feedback Nash Equilibria
4-3 Application of Differential Games in Economics
4-3-1 Open — Loop Solution in Competitive Advertising
4-3-2 Feedback Solution in Competitive Advertising
4-4 Infinite — Horizon Differential Games
4-4-1 Game Equilibrium Solutions
4-4-2 Infinite — Horizon Duopolistic Competition
4-5 Stochastic Differential Games and their Solutions

4-6 An Application of Stochastic Differential Games in Resource
Extraction

4-7 Infinite — Horizon Stochastic Differential Games

4-8 Problem



Chapter (5) Cooperative Differential Games in Characteristic Function
Form

5-1 Cooperative Differential Games in Characteristic Function Form
5-1-1 Game Formulation
5-1-2 Solution Imputation
5-2 Imputation in a Dynamic Context
5-3 Priniciple of Dynamic Stability
5-4 Dynamic Stable Solution
5-5 Payoff Distribution Procedure
5-6 An Analysis in Pollution Control
5-6-1 Decomposition Over Time of the Shapeley Value
5-6-2 A Solution Algorithm

5-6-3 Rationale for the Algorithm and the Special Characteristic
Function

5-7 lllustration with Specific Functional Forms

5-8 Problem

Chapter (6) Two — Person Cooperative Differential Games with
Discounting

6-1 Game Formulation and Noncooperative Outcome
6-2 cooperative Arrangement
6-2-1 Groub Rationality and Optimal Trajectory
6-2-2 Individual Rationality

6-3 Dynamically Stable Cooperation and the Notion of time
Consistency



6-4 Equilibrating Transitory Compensation
6-4-1 Time Consistent Payoff Distirbution Procedures
6-4-2 Time Consistent Solution under Speifis Optimality Principles
6-5 An lllustration in Cooperative Resource Extraction
6-6 An Economic Exegesis of Transitory Compensations
6-7 Infinite — Horizon Cooperative Differential Games
6-8 Games with Nontransferable Payoffs
6-8-1 Pareto Optimal Trajectories under Cooperation
6-8-2 Individual Players Payoffs under Cooperation
6-8-3 Time Consistent Solutions

6-9 Problem

Reference:

1- Robert Gibbons, "Game Theory for Applied Economists"
2- David W.K. and Leon A, "Cooperative Stochastic Differential
Games" ,.
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Probability (2)

2
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Numerical Analysis
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Assignment Problems

Time Series
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Data Mining
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Principles of
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English Language
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e Chapter (1) Random variables and their distribution functions.
- The concept of random variable and its definition .

- Discrete and continuous random variable .

- The distribution functions

- Definition and its probability with example for discrete and

continous r.v,s.

- Definition of probability mass functions and density functions with
properties and some basic examples .

- Special univariate discrete distributions

1- Bernoulli distribution and the field of use .

2- Binomial distribution and the field of use .

3- Poisson distribution and the field of use .

4- Geometric distribution and the field of use .

5- Hyper geometric distribution and the field of use .

- Application examples on the distribution functions for the above
discrete distributions .

- Continious distributions and their applications .

1- Uniform distribution .

2- Normal distribution .

3- Exponential distribution .
4- 5axaa S v Allaia ¥l ool B S 555 oMl a5 s Audekat AL

e Chapter (2) Moments of the random variables .
- Definition for the expectation of continous and discrete r.v,s .
- Properties for the expectation with proof .
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Definition variance and r-th moment about zero .
Properties of variance with proof .
Simple example about variance .

Some moment inequalities .
Markov's inequality with proof .

Chebychev,s inequality with proof.

Some remarks about chebychev,s inequality .
Jansons inequality with proof .

] D)\.Ci Q\.’g\_u.dl_j .~..S - ...."WI - A,L\Ai

Chapter (3) Joint distributed random variables .

Joint distribution function of two discrete or continuous r.v.s
Marginal distribution function .

Axioms of the joint distribution function .

Joint p.m. f. and p. d. f., marginal p.m. f. and p .d. f.

Ly 5 J) sl e AS yidiall Jlaia¥) J5S 5 Jlaia¥) LS J) 50 Jsa dgiadad AL
L AS il dndald) JIsall g AS yidal)

Independent random variables .
Definitions of independent r.v,s based on the joint c.d. f. or joint
p.m. f. ,joint p. d. f.

AU A Ll e fpadies 4000 gdiall Gl jarial) 40N J e dpdndal ]
L AS il dgmy sl Al 5 A8 i) Jlaia!

Expectation of sum of random variables .
Theorem for the expectation of sum of two random variables and

multiplication of two variables with proof .
Generalization for the above theorem .

The covariance between two random variables and its properties .
The correlation between two random variables .



- Schwartz inequality.

- Theorem about the variance of sum or subtraction of two
random variables with proofs
Ll ¥ 5 & il il 5 o) sdie (ke & sane Cpli Jsa Al Al

- Conditional p. m. f. or p. d. f. and conditional c. d. f., conditional
expectation and conditional variance with simple examples .

: Jw‘

Fahady, k., s. and shamoon, p. J., (1990)," probability ".
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Chapter (1): Solutions of set of Algebraic Equations (solution of

linear simultaneous algebraic)
(3.1) Direct method

1. Using inverses
2.Gauss-elimination method

3. Gauss- Jordan elimination method
(3.2) Indirect method

1. The optimum solution method

2. General Jacobs method

3. Special Jacobs method

4. General Gauss-seided method

5. Special Gauss-seided method

Chapter (2): Interpolation
Chapter (3): Numerical Integration

Trapezoidal rule
Simpson rule (1/8)
Simpson rule (3/8)
Simpson rule (5/8)
Monte Carlo integration

S



Chapter (6): Laplace Transformations

(6.1) Definition of Laplace

(6.2) Laplace transforms of some elementary functions
(6.3) Properties of Laplace transforms

(6.4) Inverse Laplace transforms

(6.5) Solution of differential equations by Laplace transforms
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Regression ,sequential pattern Discoery il hlaY)

Discrate and contiuous Attributes, outliers ULyl &bﬂ

Aggregation, sampling, feature subset selection

Data Transformation

Measures of Distance

Exercises Measures of node impurity
Similarity measures

Clustering

Hierarchical Clustering
Non-Hierarchical Clustering

JMAS‘

Acrtificial Intelligence in Data Mining
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Introduction: About the syllabus.

Tenses: Past-present-future, wh-questions. Vocabulary - Using a bilingual
dictionary, Reading (communication). Everyday English (social
expressions)

Grammar: Review of tenses, present tenses, have, have. Vocabulary:
About (everyday life), listening, matching verbs and nouns. Practice on
the present simple and present continuous, Reading: About living in the
USA. Social expressions on everyday English.

Past tenses, past simple and past continuous, practice, reading and
listening, regular and irregular verbs. VVocabulary: About adjective, verb,
noun. Everyday English (time expressions).

Grammar: Quantities, practices. Reading: About markets and practices.

References
Headway pre-intermediate plus student's book. (John and Liz Soars).
Headway pre-intermediate plus work's book
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Optimization (1)
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Stochastic Process

1

Fuzzy Logic (1)

Intelligent Technique (1)

Inventory Model (1)

Regression Analysis (1)

Theory Decision

Total




Jagall drala

Glualiylly clbwlall agle s

ALY Al pal) [ AGISH) cluidilly cililant) Eigan and
(1) Baska ) ALY sBalal dygiad) il yial)

() s (3) ki daepund) clelad) s

3 t&laagl) s

e Basic concepts

e Taylor’ s series expansions necessary and sufficiency
conditions

e Statement of an optimization problem one variable

unconstrained optimization problems

Concave and convex functions of one variable

Necessary and sufficient condition of one variable

Dichotomous search method

Interval halving method

Fibonacci method

Golden section method

Quadratic interpolation method

Cubic interpolation method

Newton's method

Quasi newton method

Secant method

:JJLAAJ‘

Operation Research (2011) gupta
Engineering optimization theory and practice (2009) Rao
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Chapter (1) : Review of Generating function .

- Definition of generating function and probability generating
function with some examples .

- The probability generating function for sum of a fixed number of
random variable with examples and exercises .

- The probability generating function for sum of random number of

discrete random variables with complete proofs to theorems and
corollaries.

Chapter (2) : Stochastic processes

- Definitions and examples of stochastic processes .

- Specification of Stochastic processes .

- Describtion of some Stochastic processes according to the nature
of dependence of { x(t)}.

e Processes with independent increments .

e Stationary processes.

e Gaussian or normal process .

e Examples about stationary and evolutionary processes .

- Counting processes .
e Bernoulli process .
e Number of successes with examples .

- Time of success with lemmas , theorems with complete proofs,
propositions and examples .

- Renual process.

- Markov Chain .
e Definition of Markov Chain .



The one and m-steps transition probabilities .
Transition probability matrix with examples .

Complete proof for the theorem about specification of
homogenous Markov chain by its transition probability and the
initial distribution .

Definition of absorbing state .

Random walk with two reflecting Barrier with example .
Examples for constructing transition probability matrix .

Higher transition probability .

Derivation of chapman kolmogrov equation .

The m-step transition probability matrix .

The m-th step probability distribution after the first m-step with
examples .

Theorems for the n-th step transition matrix with two states
(complete proof ) .

Limiting probability distributions and examples .

Classifications of states and chains .
accessible and communicate states with examples .

Properties of communicate states .

Irreducible chain, closed set of states, absorbing state,

irreducible and reducible chain with example .

Probability that starting and will ever reach to k (Fjk) .

Probability that returning to j for the first time after n — steps

(fiir(n)) .

Probability that reachs to k from j for the first time after n- steps
(fik An)) .

The mean first passage time from j to k (Mjk) .
Recurrent niell , non — niell , periodic and aperiodic states with
examples .

Determination of higher transition probabilities with examples

Stationary distribution of a Markov chain .

Definition of stationary distribution and theorem and examples
Ergodic state and chain .

References

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 "
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1- S. N. Sivanandam , S. Sumathi and S. N. Deepa "Introduction to
Fuzzy Logic Using Matlab",(2007), Springer - Verlag Berlin Heidelberg
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and Fuzzy Control Systems" , (2001), CRC press LLc.



Juagall daaly
bzl g Slaalal) asle A
ALY Al pal) [ AGISH) cluidilly cililant) Eigan and
(1) 438D lads sl Z\:QM\ il sal)
(2) s (2) Gl rdaepundl) clelud) 2
3 :claagll e
doalid aalies Cinlad ¢ elilaal) oIS o
A8 yrally Glaglaally Ul ¢ g (sl zigai @
Shidl Byl Jis @
AV ISl ¢ i) plnud) e
ALY g dacled aaalie Candl 3yl @
dll cleg dlle @
Puzzle-8 il e
Gl (Sl s3) il o
Ladld aalia @
Lansladd malie — acY) Cnd) Cilia)jled
ALY g Faala) aaalid) — (3amy and) dae)lsa @
Problem 8-Puzzle o ez Gl dua))led Guli e
Y e Zansl) ot liall — (ompaicsall Ganll Zaa)jlsn @
Problem 8-Puzzle o ot Enall L) lsd Gl @
Lwaall Gl Glaa)lss o
@alall glall duy s @
Problem 8-Puzzle o 3alall sluall 4y s Guki e
Y Jeai¥) dlasials G dl A lsa @
Problem 8-Puzzle e Yy Juail¥) aladiul cundl dua) s Guki o
*Adw))la e
MiniMax 4.4))lsa @
by Call ol do lsa @

&S{\ (A;CJ\ °



‘?JS('\ (Aaﬂ\ GS\AA °

N aball Cliia o
Y alaall il sa
:Jéw\

Acrtificial Intelligence: A Modern Approach,2021, (Pearson Series in
Artifical Intelligence) ,4th Edition, Kindle Edition
S.sumathi&Surekha P.,2010,Computational Intelligence Paradigms
Theory and Applications Using MATLAB,CRC Press.

https://www.youtube.com/watch?v=qvOiE8nmxRU
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1. Definition of inventory model
2. Objective of inventory system
3. Concepts and characteristics of inventory system
* demand
* order quantity
* costs
* constrains
4. Deterministic inventory model
* purchase without shortage model
* purchase without shortage model with non-zero lead time
* purchase with shortage model
* production without shortage model
* production with shortage model
* price breaks model
* single item N- period dynamic EOQ model
* heuristic model

* buffer stock
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1. Grupta," operation research an Introduction ", S. Chand & Company
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2. Taha, " operation research an Introduction" , prentice — hall , intern
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3. Hillier F.S., lieberman G.d
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(Rational Decision Model) &3éall ) &l z35ai- o
(Bounded Rationality) 2s3sall Al ) gl z3 503~ @

(MCDM - Multi-Criteria Decision _ulaall 3a3aie &l )) 8l #3gai- @
Making)

Gl aae 93 plalaall Jla 8l )l 2lgai- e
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(Payoff Matrix) 252 all 43 oina- @

(Decision Trees) LIl Jail- o

(Sensitivity Analysis) dauluall Jda5- o
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(DSS - Decision Support Systems) Jl_all ae dalil-
Gl Gawad 8 (Neural Networks) assasll Gl aladi-
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Making)
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1. **"Decision Analysis for Management Judgment"** — Paul
Goodwin & George Wright

2. **"Operations Research: An Introduction"** —Hamdy A. Taha

3. **"Artificial Intelligence: A Modern Approach"** — Stuart
Russell & Peter Norvig



S s Ll Al : ol

) Gae gl Cileld) sae
Subject e g oeagal
ot .'."EL.IA < ‘ ..

1 - (2) saall sl LY

Unconstrained
Optimization (2)
Stochastic processes (2) 1 (2
Fuzzy Logic (2) (2
Intelligent Techniques (2)

bl cllee
&._L.u'a.qj‘ dki\.d\

)
)

Inventory Models (2)

Regression Analysis (2)

English Language
Total

38=_Allly J5¥) Caluaill Cilangl) ggana :Akadla

z\g\f)ﬂ\ Mlﬁ oy dalall A
:\fJ.AAS.'I“g\ wl,a YL dalal) :E



Jagall drala

Glualiylly clbwlall agle s

ALY Al pal) [ AGISH) cluidilly cililant) Eigan and
(2) Basiall i) ALY sBalal dogiad) il jial)

(3) ki de gl clelul) s

3 t&laagl) s

e Multivariable unconstrained optimization

e Basic concepts

e Necessary and sufficient condition of Multivariable unconstrained
optimization

e Concave and convex of Multivariable unconstrained optimization

o rth differential of function

e Taylor’s method

e Steepest descent method

e Conjugate gradient method (FR)

e Conjugate gradient method (HS)

e Conjugate gradient method (PR)

e Newton's method

e Marquardt method

e Quasi newton method

e Davidon-Fletcher-Powell method

e Broyden- Fletcher-Goldfarb-shanno method

: JJLAAJ\

Operation Research (2011) gupta
Engineering optimization theory and practice (2009) Rao
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Chapter (3) : Markov Process with discrete space .

- Poisson process .
e Postulates for Poisson process .
e Derivation the P. d. f. of a Poisson process.

- Properties of a Poisson process .

e Additive property (complete proof) .

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

e Continuous property .

e Poisson process and binomial distribution (with proof) .

e Autocorrelation between (N(t)), (N(t+s)) (with proof) .

e Exercises.

- Interarrival time.
e 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 .

e Determination the Probability of exteration .
e Chebychev's inequality .

e Convolution theorem and examples .

Chapter (4): Renewals Processes

- Distribution function and density function of total life time of n-th
renewals (Gn (t), 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 ) .
- The expected number of renewals perunit time .

- Renewal theorem .

- Examples and exercises .

Chapter (5) : Branching processes

- Introduction and remarks .

- Generating function of abranching process .
e Probability generating function of the offspring distribution (P(s))

e Probability generating function at the event of size n —th
generation (Pn(s)) .

e Theorem defines the relationship between P(s) ,Pn(s) .

e The moments of size n generation .

e Estimation probabilities with examples .

References
1. Cox,d.r. &Miller,h. d. (1985) "Stochastic processes " .
2. Parzen (1982) "Stochastic processes " .

3. Bailey, N. T. J. "The elements of stochastic processes with
applications to the natural sciences " .
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and Fuzzy Control Systems" , (2001), CRC press LLc.
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edition, Elsevier.



Jagall drala

Glualiylly clbwlall agle s

ALY Al pal) [ AGISH) cluidilly cililant) Eigan and
(2) cAd zalai sBalal dgicad) il jdall

(-) s (2) @i daepund) clelad) e

2 claagll dae

1. Multi — item Inventory model
* Multiple — Item static model with storage Limitation.
* Formation of the problem
* Special case when we have only constraint
2. Probablistic Models
* A continuous Reviem model
* Single — period Models
* Multiperiod Models

* Just in — time (JIT) Manufacturing system .

References :

1. Grupta," operation research an Introduction ", S. Chand & Company
LTD, 1987 .

2. Taha, " operation research an Introduction"” , prentice — hall, intern
(1992) .

3. Hillier F.S., lieberman G.d
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¢ [ntroduction: about study materials of Headway Pre-intermediate
Plus.
e Grammar: Have (got) to, practices.

e Should/must, questions and answers. Reading.

e Vocabulary: words that go together, everyday English at the
doctor.
e Grammar: verb patterns and infinitives, practices.

e Time and conditional clauses, practices (when, as soon as).
listening and speaking/ life in 2050.
e Mid-term Exam

e Reading and speaking/ the world’s first megalopolis.
e Vocabulary: Hot verbs/ take- get- do and make.
e Vocabulary: -ed/ -ing adjective, reading about (Into the wild).
e Expressions about exclamations with so and such.
e (Grammar: actives and passives voice, practices.
e Verbs and nouns that go together, practices.
¢ Reading: about the discovery of DNA., expressions about(notices).
e Study material review
References:
Headway pre-intermediate plus student's book(john and Lize Soars)
Headway pre-intermediate plus work'’s book
https://7esl.com/ , https://worldenglishblog.com/hasnt-vs-doesnt-have-
pdf/.
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¢ Definition and principle of Lagrange function with equality

Some theory of global convergence with equality of Lagrange

function with inequality sufficient and necessary.

Find the convex and concave of Lagrange function with inequality

Solve of Lagrange function with equality

Definition and principle of Lagrange function with inequality

Some theory of global convergence with inequality of Lagrange

function with inequality sufficient and necessary

Find the convex and concave of Lagrange function with inequality

e Solve of Lagrange function with inequality

e Some theory of global convergence with inequality and equality
of Lagrange function with inequality and equality sufficient and
necessary.

¢ Find the convex and concave of Lagrange function with inequality
and equality

e Solve of Lagrange function with inequality and equality

e Definition and principle of Lagrange function with equality

: jabaal)

Operation Research (2011) gupta

Engineering optimization theory and practice (2009) Rao
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Ch.1 Introduction to Queueing Theory
Why study Queues ?
Definition of queues
Properties of queueing system
Measures of effectiveness for queues
Types of queueing system

Basic elements of the queueing model

Ch.2 The probability distributions for queues
Role of the Poisson and exponential distribution
Pure birth and pure death processes (Relationship Between the
Exponential and Poisson Distributions)

Queues with combined arrivals and departures

Ch.3 Generalized and Specialized Poisson queues

e (M/M/1):(GD/x)./
1) Steady state distribution

2) Differential-Difference equations

3) Distribution of P,



4) Some of measures of effectiveness
5) Waiting time distribution in queue and system
6) Relationship between queue length and waiting time

(M/M/1) :( GD/N/ ).

(M/M/1):(GD/~ /N)
e (M/M/C):(GD/o/x).

(M/M/C) :( GD/N/ ).

(M/M/C) :( GD/N/N); C<N Machine Servicing.
(M/M/ ) :( GD/w /): Self Service Model.

References
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Adan ,Ivo and Jacques Resing, 2001," Queuing Theory", the
Netherlands.

Bhat,U.N.2008,"An Introduction to queueing theory:Modeling and
analysis in Aplications",Birkhdauser,Boston.

Cox,D.R.& Smith,W.L.,1961,"Queues",chapman and Hall, London
Gross,D.,Harris,C.M.,shortle,).F.&Thompson,).M.,2008,"Fundam-
entals of queueing Theory",John Wiley and Sons, London.

Trivedi, K.S., 2003, Probability and Statistics with Reliability,
gueuing and Computer Science applications", Second edition, John
Wiley and Sons, London.

Frederick S. Hillier and Gerald J. Lieberman, 2005,"Introduction to
Operations Research, Seventh Edition, McGraw-Hill Companies,
Inc., New York.
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o Artificial Neural Network
e Development stages Artificial Neural Network
e Why the Neural Network
e General description of how a neuron works
e Data processing method
e Difference with neurons
e Components of a neuron cell
e Back propagation network
e Methods of learning neural networks
e Network Learning algorithm
e The process of training or learning the network
e Error Back Propagation methodology
e Error Back Propagation algorithm
: yalaall
"Eiajll dedlddl 525 Gihhag dae llaa¥) dpuaall GISAN deall 2o (g ye 22
Neural Networks and Deep Learning™ — Michael Nielsen

"Deep Learning" — lan Goodfellow, Yoshua Bengio, Aaron Courville
Pattern Recognition and Machine Learning™ — Christopher Bishop"
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Gilchrist, W.G., (2000),"Statistical Modelling with Quantile Functions ",
CHAPMAN & HALL / CRC, USA.
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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

2.7 Conditional Probability

2.8 Bayes Theorem

2.9 Bayes Theorem in pattern recognition

Chapter 3: Decision Tree
3.1 Definition of the Decision Tree
3.2 Decision Tree Algorithm
3.3 Type of the Decision Tree “Splitting Criteria”
3.4
3.5 Rank of split
1- Scoring Splits for Categorical Response Variable
- Method of Calculating Impurity
- The Information Gain
2- Scoring Splits for Continuous Response Variable
3.6 Tree Pruning
3.7 Classification and Regression Trees (CART)
References:
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2. J. P. Marques de Sa,” Pattern Recognition”, Concepts, Methods
and Applications, 2001.



3. Keinosuke Fukunaga, “Introduction to Statistical Pattern
Recognition” Second Edition, Academic press, New York,1990.

4. Richard O. Duda, Peter E. Hart and David G. Stork,” Pattern
Classification” Second Edition WWW.edition, 2007.
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Constrained Optimization 1 - (2) sasal Aitidy)

Queuing Theory (2) 2
Neural Network (2)

Simulation

Reliability Theory

English Language

Search Project
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Chapter (1) Penalty and Barrier Function

1-1 Concept of Penalty Function .

1-2 Exterior Penalty Function methods .

1-3 Exact Absolute value and Augmented Lagrangian Penalty methods.
1-4 Barrier Function methods .

1-5 Polynomial — Time Interior Point Algorithm for Linear Programming
Based on a Barrier Function .

1-6 Exercises.

Chaptre (2) Methods of feasible Directions

2-1 Method of Zoutendijle.
2-2 Convergence Analysis of the Method of Zoutendijle .
2-3 Successive Linear Programming Aooroach.

2-4 Successive Quadratic Programming or Projected Lagrangin
Approach.

2-5 Gradient Projection Method of Rosen .



2-6 Reduced Gradient Method of Wolfe and Generalized Reducced
Gradient Method.

2-7 Convex- Simplex Method of Zangwill .

2-8 Effective First- and Second- order variants of the Reduced Gradient
Method .

Exercises .

Chapter (3) Linear Complementary Problem , and Quadratic, Separable
Fractional , and Geometric Programming .

3-1 Linear Complementary Problem.

3-2 Convex and Nonconvex Quadratic Programming , Global
Optimazation Approaches .

3-3 Separable Programming .
3-4 Linear Fractional Programming .

3-5 Geometric Programming Exercises .
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Ch.1 Queues with Priorities for Service

L4 (M./G,/l) :( NPRP/OO/OO)
e (M;/M/C):(NPRP/x/x).

Ch.2 Tandem or Series Queues

e Two- station series model with zero queue capacity.
e K-station series model with infinity queue capacity.
Ch.3 Queueing Networks

e Special concepts of networks

e Concept of queueing networks

e Types of queueing networks

e Jackson's Theorem.

e C(Closed and open Jackson networks.

References
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2- Adan ,lvo and Jacques Resing, 2001," Queuing Theory", the
Netherlands.

3- Bhat,U.N.2008,"An Introduction to queueing theory:Modeling and
analysis in Aplications",Birkhduser,Boston.

4- Cox,D.R.& Smith,W.L.,1961,"Queues",chapman and Hall, London

5- Gross,D.,Harris,C.M.,shortle,).F.&Thompson,J.M.,2008,"Fundam-
entals of queueing Theory",John Wiley and Sons, London.



6- Trivedi, K.S., 2003, Probability and Statistics with Reliability,
gueuing and Computer Science applications", Second edition, John
Wiley and Sons, London.

7- Frederick S. Hillier and Gerald J. Lieberman, 2005,"Introduction to

Operations Research, Seventh Edition, McGraw-Hill Companies,
Inc., New York.
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e Statistical Neural Networks
e RBF Neural Networks

e PNN Neural Networks

e Method of PNN

e GRNN Neural Networks

e Method of Logy GRNN

e Comparison Between GRNN and RBF
e Perceptron Networks

e Backpropagation Networks
e McCulloch Pitts Networks
e Widdro Hoff Networks

e Competitive Networks

e Hebbian Networks

References
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1. Neural Networks and Deep Learning” — Michael Nielsen
2 . “Deep Learning" — lan Goodfellow, Yoshua Bengio, Aaron Courville

3. "Pattern Recognition and Machine Learning" — Christopher Bishop
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Chapter 1: Basic reliability concepts
Design life, relationship of reliability
Conditional reliability

Chapter 2: Distribution

Exponential failure model

Gamma failure model

Weibull Failure model

Chapter 3: System Component
Series system

Parallel system

Series — parallel system

2 claagl) dae

K out of n system independent components
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1- Introduction to Reliability Analysis_ Probability Models and Statistical
Methods Charles E. Ebeling, 2003.

2- Introduction to Reliability Analysis Probability Models and

Statistical Methods.
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.might, If | were you :xc|s

.phrasal verbs :cia i

Lo ldial jules

.Present perfect continuous, practices :ac)s

.Words formation, adverbs, reading :acls

.Everyday English (telephoning), practices :4d.claa) jula

.Past perfect practices, grammar, and pronunciation :4)

Report statement
.Hot verbs (bring, take, come, go)

.about (saying goodbye), practices diclaal yulas
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Headway pre-intermediate plus student's book (john and Lize Soars)
Headway pre-intermediate plus work'’s book.
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