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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

: Glaagl) A

J¥) Juadl



2-3 Additional LP Formulations
Problem
Reference:

Hamdy A. Taha University of Arkansas, Fayetteville
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4. Paolo, G./ 2003 / “Applied data mining statistical methods for
business and industry”/ John Wiley and Sons Inc./ USA.
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Microcomputer applications, Graure ,R. T.
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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 CgangesinC
3-6-2 Cgangesinb
3-6-3 Cganges in Pj
3-6-4 Simultabeous Cgangesin Cand b

Problem

Reference:

Hamdy A. Taha University of Arkansas, Fayetteville
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4. Paolo, G./ 2003 / “Applied data mining statistical methods for
business and industry”/ John Wiley and Sons Inc./ USA.
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"Assignment Problems"(2009) , Burkard R. , Dell'’Amico M. and
Martello S. , Sociely for indutrial and Appliced Mathematic .
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Microcomputer applications, Graure ,R. T.
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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) Transportation Model
1-1 Definition and Applications of the Transportationb Mode
1-2 Solution of the Transportation Problem
1-2-1 The Transportation Technique
1-2-2 Improved Starting Solution
1-3 The Assignment Model
1-4 The Transshipment Model

Problems

Chapter (2) Additional Topics
2-1 Bounded Variables Primal Simplex Method
2-2 Decomposition Algorithm
2-3 Karmarkar Interior-Point Algorithm
2-3-1 Basic Ideal of the Interior-Point Algorithm
2-3-2 Interior-Point Algorithm

Problems



Chapter (3) Network Models

3-1 Network Definitions

3-2 Minimal Spanning Tree Problem

3-3 Shortest-Route Problem
3-3-1 Examples of the Shortest — Route Applications
3-3-2 Shortest — Route Algorithms

3-3-3 The Shortest — Route Problem Viewed As a Transshipment
Model

3-4 Maximal — Flow Problem

3-5 Minimum — Cost Capacitated Flow Problem
3-5-1 Special Cases of the Capactated Network Model
3-5-2 Linear Programming Formulation
3-5-3 Capacitated Network Simplex Method
Problems

Reference:

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

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.

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.

o VAT sl A sl S Aaalall, " dpigl) il 1 e (658 daeallae 3 -

daphae " Alalall Yl da 3ok " ¢ dmn de o g (A bl deal A Y
1AV slai ¢ A ol gSEH 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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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

-:)..LAAM
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Probability (2)

Integer and Dynamic
Programming LAl dnpmall Al

Quality Control LK gylaal /A il 5ylal)
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Network Analysis

Transformations and Y alaally @l sail)

Difference Equations A g i/ il
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Assignment Problems
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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

Bernoulli distribution and the field of use .

Binomial distribution and the field of use .

Poisson distribution and the field of use .

Geometric distribution and the field of use .

Hyper geometric distribution and the field of use .

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

Continious distributions and their applications .

Uniform distribution .

Normal distribution .

Exponential distribution .
Badaa )y Cpaca AllaiaY) dlagl haid K 5 olef il il J ga A AT

Chapter (2) Moments of the random variables .
Definition for the expectation of continous and discrete r.v,s .
Properties for the expectation with proof .



Aalaiial) iy 5 gl 3 Al il il paaly 51 a8 gl J gm ke A
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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).Gi QL.\._!L.}EASL.} ....S - .~.......I - EJSA‘

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.

Ay 55 O sall ae A8 yifiall Jlaia¥) iS5 Jlaia¥) GBS )50 J ga Lipkas Al
L3S i) Apdialed) J) sall 5 AS il

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

AU A dald e cpaaine 43 gdal) Gl puaial) ANEL) J ga Agnat AL
LA bl duay gl Al g A< i) Jlaay)

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
B A il 5 Gl sie (e £ sane S g Ak A8l

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

: J..\.«.AAJ‘

Fahady, k., s. and shamoon, p. J., (1990) ," probability ".
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Chapter (1) Integer Linear Programming
1-1 Illustrative 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
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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) Network Models

1-1 Network Definitions

1-2 Minimal Spanning Tree Problem

1-3 Shortest-Route Problem
1-3-1 Examples of the Shortest — Route Applications
1-3-2 Shortest — Route Algorithms

1-3-3 The Shortest — Route Problem Viewed As a Transshipment
Model

1-4 Maximal — Flow Problem

1-5 Minimum — Cost Capacitated Flow Problem
1-5-1 Special Cases of the Capactated Network Model
1-5-2 Linear Programming Formulation
1-5-3 Capacitated Network Simplex Method

Problems



Chapter (2) Project Scheduling by PERT — CPM

2-1 Arrow (Network ) Diagram Representations

2-2 Critical Path Calculations
2-2-1 Determination of the Critical Path
2-2-2 Determination

2-3 Construction of the Time Chart and Resource Leveling

2-4 Probability and Cost Considerations in Project Scheduling
2-4-1 Probability Considerations in Project Scheduling
2-4-2 Cost Considerations in Project Scheduling

2-5 Project Control

Problems
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Chapter (1)
Difference Equ. (Basic concepts, Operators) .

General solution of difference Equ.
Particular solution of difference Equ.

Chapter (2): Laplace Transformations

Definition of Laplace

Laplace transforms of some elementary functions
Properties of Laplace transforms

Inverse Laplace transforms

Solution of differential equations by Laplace transforms
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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)

HwnNPE



5. Monte Carlo integration

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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Chapter (1): Introduction

Basic Concepts

Taylor' s Series Expansions Necessary and Sufficiency Conditions
Unconstrained Optimization and us Relations hip to Taylor's series
Multivariable Unconstrained Optimization

Unconstrained Optimization
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Chapter (2): One- Dimensional Search Method

1. Fibonacci and Golden Section Search
2. The Hook and Jeeves Search Algorithm

Chapter (3): Optimization Methods

Gradient Projection

Sealing and Oscillation

A Gradient Based Method with Second Derivatively
Newton Method

Quasi-Newton Method
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Chapter (1) Basic concepts in Probability functions and moments .

= Probability mass and density functions with their properties
- Cumulative distribution function and its properties

- Mathematical expectation
Central and non central moments

Moments about the origin
Factorial moments

Harmonic means, median ,mode , mean deviation

- Moment generating function , characteristic function and
probability generating functions with their properties and the
important theorems.

- Techniques for determine the distributions of function of a
random variable

i- The cumulative distribution function technique with examples .

ii- The moment generating function

Chapter (2) Joint and conditional distributions

- Joint probability mass and density function with their properties .
- Joint cumulative distribution function with properties .

- The marginal probability density and mass functions and the
marginal cumulative distribution function .

- Joint expectation with properties and theorems .



- Conditional probability mass and density function with properties
and theorems.

- Conditional expectation , conditional variance with properties .
- Covariance and correlation coefficient
- Stochastic independence with some remarks and theorems .

- Joint moment generating function and joint characteristic function
with properties and theorems .

- Techniques for evaluating joint moment of function of random
variables .

i- The moment generating function .

ii- The characteristic function .

iii- Cumulate generating function .

Chapter (3) Discrete probability distributions

= Discrete uniform distribution .

= Bernoulli and Binomial distribution .
= Poisson distribution .

= Geometric distribution .

- Negative Binomial distribution .

- Hyper geometric distribution .

Chapter (4) Continuous probability distribution .

= Continuous uniform distribution .

= Normal distribution, central limit theorem .
- Exponential distribution .

= Gamma distribution .

- Beta distribution .

- Techniques for finding the distribution of function of random
variables .

- The c.d.f tech.

ii- The m.g.f. tech.

iii-  Transformation of r.vs.



:JJL\AA-“

debhall (il " byl slany) ) daae " (V490 ) ¢ lin el ¢ 3o
Ol ¢ Jaa gall Aaala /il



Juasall daala

ity g Slomlall agle 48

ALY A pal) [ ALl cluiiilly cililant) Eigay and
ddalanl) clilaad) @ Balal 4 giud) il jial)

(Y) @whi: Legpdd) clelul) s

Yo Qlaagdl e

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
(fji*(n)) .

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

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. 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



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

2- Chen G. and Pham T.T., " Introduction to Fuzzy Sets, Fuzzy Logic
and Fuzzy Control Systems" , (2001), CRC press LLc.
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Chapter (1): Non-Linear Constrained Optimization

Constrained Optimization Problem, Equality Constraints
Lagrange Multipliers

Lagrange Optimization, Everett's Method

Equality Constrained Optimization ,Constrained Derivatives
Gradient Methods with Equality Constraints

Constrained optimization problems ,Inequality constraints
Nonlinear Optimization ,The Kuhn - Tucker Conditions

The Kuhn --Tucker Sufficiency Theorem
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Chapter (2): Non-Linear Programming

Quadratic Programming

Complementary Pivot Algorithms

Separable Programming

The General Optimization Nonlinear Programming Problem
A Cutting Plane Algorithm

Optimization by Geometric Programming
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Chapter (5) Sampling from normal population and sampling
distribution .

- Chi-square distribution .
Derivation the p. d. f. and it is properties and the relationship with

other distributions and examples .

- Distribution of variance of sample taken from normal population .

- Distribution of standard error of the sample mean of ar.s from
normal

= T- Distribution with its properties and examples.
= F Distribution and its properties .
- Distribution of some test statistics .

- Relationships between sampling distributions with proofs .

Chapter (6) Order statistics

= Definition of order statistics .
= Joint distribution of order statistics .

= Distribution of order statistics .
i- Distribution of smallest order statistics .

ii- Distribution of largest order statistics .

iii- Distribution for any two order statistics .

= Distribution the function of order statistics .



Distribution of median .
Distribution of the range .
Distribution of the mid- range .

Distribution of standard range .
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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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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
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(1992).

3. Hillier F.S., lieberman G.d
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Chapter 1: Classification

4.1 Fisher Classifier

4.2 Bayes Threshold

4.3 Parametric Classifiers
-The Bayes Linear Classifier

(Special cases for Bayes classifier)

- Linear Classifier Design
- Quadratic Classifier Design

4.4 Non-Parametric Classifiers
- k Nearest Neighbor Density Estimate
- Kernel Method

Chapter 2: Clustering
5.1 Measure of Dissimilarity
5.2 Hierarchical Methods
- Single-Link Method
- Complete-Link Method
- Sum of Square Methods (k-means Clustering)
5.3 Quick Partitions
5.4 Mixture Method
5.5 Sum-of-Squares Methods
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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 Orthonorma