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= Basic review - probability concepts - random variables
concept -Expectations & generation function -mathematical
exception.

= Stochastic process-Introduction & definition-Definition of a
stochastic process -Classification of stochastic process.

» Markov Chain-introduction & definition of Markov chain-
transition probability-higher order transition probability
(chapman-kolmogrov equation)-classification of states of
Markov Chain- determination of higher transition probability
-stability of a Markov system limiting behavior limiting
probability.
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4- Cox D.R &H.D. Miller, “The theory of stochastic
process”, 1985.
5- Parzen,”Stochastic Process”, 1962. _ _
6- Bailey N.T.J., ”The elements of stochastic process with
application”, to the natural sciences. _
7- Rossk, S. M. (1983), ''Stochastic Processes" Wiley, New
York.
1- Ash, R. B., " Real Analysis And Probability"
2- Chung. K.L" Elementary Probability Theory With Stochastic
Processes A A i)

3- Hoel, P. G. et.al" Introduction To Stochastic Processes", .
4- Kannan, D.," An Introduction To Stochastic Processes”,.
5- Rao, M. M.," Stochastic Processes: General Theory

ga.nb..ﬂ\ Suadll X da g.ub.ﬂ\ Juadll (P da

60 40

Sl jall anudl g &) yass




Jogall daslr [/ eladl Sl Jladl ekl B)l39

Slplly Qgulodl pgle &S
dilaglaall g planl) aludl graliall il jia
(2021-2020) (Auaill pUail)

Adilie 1 + i3 el o

Glang 3 0 Glasgll dae

Claaly yll 5 o gulall asle IS 8 4l ol cile ) 1 jualad) oSkl

@4\....:\2“ e Gl a4l

Gadaadial)

<) yaad)

dalall

Definition of generating function
Probability generating function

Generating Function

Probability generating function of sum
discrete random variables.

Probability generating function

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

Probability generating function

Generating function of bivariate
distribution

Bivariate Distribution

Definitions of stochastic processes
Examples of stochastic processes

Stochastic Processes

Specification of stochastic processes with
independent increments

Independent Increments

Stationary processes - Gaussian process

Stationary Processes

Definition of Markov Chain

Transition probability matrix Markov Chain
Random walk
Absorbing barriers Random Walk
i " s Markov Chain with Higher
Higher transition probabilities o
Transition

Derivation of Chapman-Kolmogrov
equation

Kolmogrov-Chapman

Initial distribution and transition matrix

Initial Distribution

Transition Diagram and Transition tree

Transition Matrix

Classification of states of Markov Chain

Classification of Markov Chain

Semester exam
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= Classification of states of Markov Chain- determination of
higher transition probability -stability of a Markov system
limiting behavior limiting probability.

= Markov processes with discrete state space "Poisson process
& its application”- Poisson process (counting process)-
Poisson process & related distribution-generalization of
passion process-birth & death process -the kolmogrov
differential equation -limiting probability -application with
examples

= Stochastic process in Queuing & reliability - Queuing
system :general concepts-the Queuing model m\m\1 steady
state behavior -transient behavior death process in Queuing
theory multi-channel models

» Branching process-probability of extinction

Salall Al Janaalistl

ol ¢ 3l il la L Adalall)
Db Adlpdal) iy AdlaaY) " ((1991) (i Jubs sty -9
cJeasall cdelhally il
;\,AAQ Qlj:\,\hﬁ &a Z\,QAJSJLA}\ :\AM\ " c(2011) comigr Jub (o) —10
I¥ el L ahall (Jiagall daalac pilly delihall N1 G o L
Sl
11- Cox D.R &H.D. Miller, “The theory of stochastic
process”, 1985.
12- Parzen,”Stochastic Process”, 1962.
13- Bailey N.T.J., ”The elements of stochastic process
with application”, to the natural sciences.

14- Ross, S. M. (1983), "Stochastic Processes" Wiley,
New York.
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6- Ash, R. B., " Real Analysis And Probability"
7- Chung. K.L" Elementary Probability Theory With Stochastic

Processes"

8- Hoel, P. G. et.al" Introduction To Stochastic Processes", .
9- Kannan, D.," An Introduction To Stochastic Processes",.
10-Rao, M. M.," Stochastic Processes: General Theory
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Classification of state
Recurrent and Transient states

Classification of Markov

Chain

First passage
Mean recurrence time

Mean Recurrence Time

Theorems of recurrent states
Theorems of transient states

Mean Recurrence Time

Stationary distribution of a Markov
chain ( steady states dist.).

Stationary Distribution

Introduction to counting process

Counting Process

Assumptions Poisson process

Poisson process

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

Poisson process

Additive property.

Properties of a Poisson

Process
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Difference of two independent Properties of a Poisson
Poisson process. Process
Decomposition of a Poisson Continuous property
process.

Poisson process and related Related Distribution

distribution- Inter arrival time.

Theorems of inter arrival time and

AN h Inter arrival Time
waiting time up to n™ occurrences

Introduction to Branching Process
Generating Function Branching Process
Probability of Extinction

Stochastic Process in Queuing &
reliability system, General Queuing Process
concepts

Semester Exam
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Fisher information
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Minimum variance

unbiased estimate
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means
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variances

&o Ol Gy Apaill AELN) 58 (11985 ARS rasiagl
g

Interval Estimation for
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Examples
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Properties of power of

matrices

Characteristic root and
vectors and their properties
Partitional matrices

Basic concepts

Quadratic forms

Quadratic forms

Multivartiate normal

distribution

Derivation of multivariate
density functions

Bivariate normal

Derivation of multivariate
density functions

Distribution of linear
combination of normal
variates

linear combination of
normality distribution

Marginal distributions

Marginal distributions

Marginal distributions

Characteristic function and
dist. of linear combination,

Characteristic function

Characteristic function and
dist. of linear combination,

Characteristic function

Moment generating function

Moment generating function
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Definitions of simple, partial,

Correlations
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The conditional distribution

The conditional distribution

Maximum likelihood method

Parameter estimation by

m.l.e

When )’ know

Parameter estimation by

m.l.e

When p know

Parameter estimation by

m.l.e

When 3}’ and p unknown

Parameter estimation by

m.l.e

When ' know, When y

know, When p know

Sufficient statistic

Introduction

The Multivariate regression

Parameter estimation of
multivariate linear

regression by L.S.M

The Multivariate regression

Parameter estimation of
multivariate linear

regression by m.l.e.

The Multivariate regression
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Hypothesis testing about

vector mean when Y know

Hypothesis testing

had lanial

Hypothesis testing about

vector mean when

unknown

Hypothesis testing

Hypothesis testing about )

Hypothesis testing

Hypothesis testing about

two means
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Introduction to modeling and
Definition, advantage, simulation
disadvantage, application area,

Components of a System, . .
P y Introduction to modeling and

Classification of Models simulation

Steps in a Simulation Study, Introduction to modeling and

- o simulation
Verification & Validation
Techniques
Introduction to modeling and
: simulation
review

. . Statistical Models in Simulation
Review of Terminology and

Concepts

. . Statistical Models in Simulation
Review of Terminology and

Concepts

Definition, Characteristics of

Queueing Systems Queueing Models

Queueing Notation, Measures

of Performance of Queueing Queueing Models
Systems
review Queueing Models

Simulating a Single-Server

Queue, Example Simulation table
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A multi-server system,
Example

Simulation table

review

Simulation table

Examination

Examination
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Biological Neuron, The neuron as a simple
computing element, How does the neuron
determine its output, The architecture of an
artificial neural network

What Is an Artificial Neural
Network (ANN)

Definition, algorithm, example

The perceptron

Back-propagation learning algorithm,
Example

Multilayer neural networks

Review

Review

Definition, algorithm, example

The Hopfield networks

Definition, algorithm, example

Bidirectional associative
memory

review

Review

Hebbian learning

Self-organizing neural
networks:

Neural network review

Neural network review

Definition, algorithm

Genetic algorithm

Mathematical Example

Genetic algorithm

Examples

Genetic algorithm

Examples
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Introducing the students to the

syllabus Introductory lecture

Closed system (prepositions, pronouns,

interjection, ...etc.) and open classes | Parts of Speech in English
(nouns, verbs, adjectives, and adverbs)

The general rule, the forms in

statements (declarative, positive, present Simple tense
negative, and interrogative)

The general rule, the forms in
statements (declarative, positive, Past Simple Tense
negative, and interrogative)

The general rule, the forms in

statements (declarative, positive, Future Simple Tense
negative, and interrogative)

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative)

present Continuous Tense
& Past Continuous Tense

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative)

Present Prefect Tense &
Past Perfect Tense

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative) using

different tenses

Active and passive voice

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative) using

different tenses

Active and passive voice

Types of conditions in English and

how to use them and their functions If clauses
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How to use numbers, and the
difference between cardinal and Numbers
ordinal numbers

How to make a question, and what are
the relevant particles and their Question particles
functions

Selecting various kinds and texts and
pinpointing tenses, passive and active, Practices and exercises
.. etc.

Monthly exam
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Definition and examples Some basic definitions
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Moments with properties
central, non—-central,

factorial moments

Definition and examples

Modes, median, harmonic

mean and mean deviation

Definition and examples

Moment generating

function

Properties with examples

Moment generating

function with its properties

Definition, Properties with

examples

characteristic function with

properties

Examples

Characteristic function

Definition and examples

Probability generating
function

Exercises and exam

Exercises and exam

Definition of Joint distribution
and examples

Joint distribution

Definition of cumulative, Joint

cumulative distributions with
properties and examples

Joint cumulative
distributions with properties

Exercises and exam

Marginal distributions

Definition and examples

Conditional distributions

Examples

Conditional distributions

3
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Probability density function of
discrete random variable, Discrete
Uniform dist.

Definition, properties and

examples

Density function and its Bernoulli dist.

properties, and examples

Density function and its
Binomial dist.
properties, and examples

Density function and its
Geometric dist.

properties, and examples
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Density function and its
Poisson dist.
properties, and examples

Probability density function of
Continuous random variable,

Definition, properties and

examples Continuous Uniform dist.
Density function and its
Normal dist.
properties, and examples
Density function and its
Normal dist.

properties, and examples

Density function and its
Exponential dist.
properties, and examples

Density function and its
Gamma dist.
properties, and examples

Density function and its Beta dist

properties, and examples

Density function and its
Chie square dist.
properties, and examples

Density function and its
Student t dist., F- dist.

properties, and examples
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Regression_ Applied Generalized Linear Models And
Multilevel Models in R-Chapman and Hall_CRC (2020
Weisberg, Sanford, 2005, “Applied Linear Regression”,
3rd. ed., John Wiley & Sons Publication.

Regression Analysis in Medical Research_ for Starters
and 2nd Levelers-Springer International Publishing
(2018)

Yan, Xin and Su, Xiao Gang, 2009, “Linear Regression
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Roback, Julie Legler - Beyond Multiple Linear
Regression_ Applied Generalized Linear Models And
Multilevel Models in R-Chapman and Hall_CRC (2020)

4. Weisberg, Sanford, 2005, “Applied Linear Regression”,
3rd. ed., John Wiley & Sons Publication.

5. Regression Analysis in Medical Research_ for Starters
and 2nd Levelers-Springer International Publishing
(2018)

6. Yan, Xin and Su, Xiao Gang, 2009, “Linear Regression
Analysis Theory and Computing”, World Scientific
Publishing Co. Pte. Ltd., London.

7. Quantitative Applications in the Social Sciences) John
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Data Mining, definition, and introduction, Types of Data, Contingency Table, Histogram,
Scatter plot, and Box-plot., Quantiles and Probability Plot, Goodness of fits, Graph in . )
Multivariate Variables, Data Transformations, Box-Cox Transformation, Measures of Ayl d:“‘u"'“

distance, Measures of Similarity dalall

Clustering, definition and introduction, Hierarchical methods for clustering, Non-
Hierarchical methods for clustering, R codes and their uses.
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Giudici, P. (2005). Applied data mining: statistical methods for business and industry.

John Wiley & Sons. .
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Nisbet, R., Elder, J., & Miner, G. (2009). Handbook of statistical analysis and data
mining applications. Academic press.
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Data Mining, definition, and introduction,

Types of Data, Contingency Table

Histogram, Scatter plot, and Box-plot.,
Quintiles and Probability Plot,
Goodness of fits, Graph in Multivariate
Variables,

Data Transformations,

Box-Cox Transformation,

Measures of distance, Measures of Similarity

Mid-Semester exam

Clustering, definition and introduction,

Hierarchical methods for clustering,

Non- Hierarchical methods for clustering, R
codes and their uses.

Time Series Analysis

Computer packages for statistical analysis

Real data and application

Assessments
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Extracting Rules from Groups

Decision Trees

Splitting criteria

Examples of solution

Classification

Linear simple regression

Examples of solution

Multiple linear regression

Classification and regression trees

Logistic Regression

Neural Networks

Time
series data mining

Mis-Exam

Case study (1)

Case study (2)
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The failure distribution ;-

The reliability function, mean Introduction to the reliability

time to failure ,hazard and the important concept

function bathtube function. related

The conditional reliability-
design life and failure
mode,their relationship of all Conditional reliability

these function and examples.

Constant failure function-The
exponential reliability
function —Failure with CFR- Exponential distribution

Memorylessness—Failure (CFR)
modes—Failure modes with

CFR.

Failure on demand-
redundancy and CFR model Failure on demand

—applications

Time dependent failure
models-The Weibull
distribution- Design median Weibull distribution

and mode-Burn-in screeing .

-Failure modes-ldentical

Weibull process Failure mode of Weibuli
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distribution

Derive all the characteristic
functions related to the
reliability of time dependent

models.

Important characteristics of

time dependent

Redundancy with failure-

Application

Redundancy of time

dependent

i) (laiay)

Reliability system.
ntroduction Serial
configuration Parallel

configuration

Reliability systems

Combined series—parallel
systems High levels verses

low-level redundancy

Combined systems

System structur function

System of structure function

,minima cut and minimal

paths(optimal)

Type of system

examples

Application of system

examples

Failure dependent system
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Data Security, Security attacks,
Security Services,
Passive attack,

Basic Principles

Cryptography Introduction

Symmetric (one key) crypto systems

Asymmetric (two key) crypto systems

Types of encryption keys

Examples of security violations

Security mechanisms

The need for information
security

INV, Modular, Euler Function, LCM, prime
number, GCD

Cryptography mathematical
background

Encryption Algorithms,
Transposition cipher, Symmetric cipher,
Substitution cipher,

Product cipher

Classical encryption
techniques |

Monoalphabetic cipher
Polyalphabetic
Polygraph

Classical encryption
techniques 11
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Linear stream cipher
Stream cipher structure
Stream cipher properties

Nonlinear stream cipher

Cryptography Stream cipher |

Hadmard algorithm
J-K FlipFlop algorithm
Pless’s system

Geffe’s Generaor

Cryptography Stream cipher
1

RSA

Key Management

Public key Cipher

Block cipher
Cryptography DES
Network Types, DES, DES Crack
Cryptographic Key Management - the Risks and
Mitigation Cryptography key
management private and
Types of Keys public

Management steps

Network Security

Mobile and Network Security

Examination
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Having the basic concepts of English language Salad) il

English Grammar and terms related to statistics
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English grammar in use , headway plus, English in a
simplified way
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Introducing the students to the

syllabus Introductory lecture

Closed system (prepositions, pronouns,

interjection, ...etc.) and open classes | Parts of Speech in English
(nouns, verbs, adjectives, and adverbs)

The general rule, the forms in

statements (declarative, positive, present Simple tense
negative, and interrogative)

The general rule, the forms in
statements (declarative, positive, Past Simple Tense
negative, and interrogative)

The general rule, the forms in

statements (declarative, positive, Future Simple Tense
negative, and interrogative)

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative)

present Continuous Tense
& Past Continuous Tense

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative)

Present Prefect Tense &
Past Perfect Tense

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative) using

different tenses

Active and passive voice

The general rule, the forms in
statements (declarative, positive,
negative, and interrogative) using

different tenses

Active and passive voice
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Types of conditions in English and

how to use them and their functions If clauses

How to use numbers, and the
difference between cardinal and Numbers
ordinal numbers

How to make a question, and what are
the relevant particles and their Question particles
functions

Selecting various kinds and texts and
pinpointing tenses, passive and active, Practices and exercises
.. etc.

Monthly exam
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Course is full with application from the set theory and
counting methods then the probability, some definitions
such that, random experiment, sample space, event. kinds
of probability, axioms of probability , independent events,
conditional probability and Baye's theorem

Salall Al Janaalistl

1- Introduction to probability theory , Dr.Dhafir H.

Lagiad) gty
Rasheed, 1999, 2-nd edition ,Baghdad university o
1-Theory And Problems of Probability, Schaum 's, outline
series, Seymour Lipschutz. s Al eadl
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Basic theory

Introduction of probability

Basic set theory, definition, union,

intersection

Basic set theory

Idempotent low, associated low,
commutative low, distributive low,
identity low, complement low,

Demorgan's low,

Some fundamental theorems

Sequence, increasing, decreasing

Sequence and limits

Field and o-field

Field and o-field

Introduction, arrangement

Techniques of counting
1- Arrangement

Permutations

2- Permutations

Combinations

3- Combinations

Binomial theorem and multinomial
expansion

Combinations and Binomial theorem
and multinomial expansion

Introduction, definition and examples of

Random Experiment, Sample space,

Events, Kinds of Probability

Probability
Introduction Random Experiment
Events Kinds of Sample space and
Probability

Applications of axioms by some

examples

Probability defined on events
Axioms of probability with

applications, middle Exam

conditional probability and examples

Conditional probability and Bay's

theorem

Examples of Bayes theorem

Bay's theorem

Examples

Definition of independent events,

Independent events and examples

examples

Independent events and examples
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Teach students the first concept of probability theory L) Cataai

Course is full with application from the random variables,
kinds of the random variables with it's distribution finally Balall dslud) Jualdsl
the mean and variance and the moment generating function

Probability, Dr.Kubais S. Fahady, 2-nd edition ,Mosul )
university. agall <)

1- Introduction to probability theory, Dr.Dhafir H.
Rasheed, 1999, 2-nd edition ,Baghdad university

2-Theory and Problems of Probability, Schaum s, outline LAl jalaal)
series, Seymour Lipschutz.
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Balall

Definition random variables,

kinds r.v., examples

The Random variables

The concepts of Random variables

examples

The concepts of Random variables

The concepts Distribution
function, properties of d.f.

Distribution function

Definitions, the p.d.f ,examples

Discrete random variable Probability

mass function

Kinds and properties of

Moments

Moments of The discrete Random
variables

Discrete distributions: Uniform

distribution, with its properties

Special univariate Discrete
distributions: Uniform distribution

p.d.f. of these distributions and

properties, examples

Bernoulli distribution

Binomial distribution

p.d.f. of these distributions and

properties, examples

Binomial distribution, Poisson
distribution

p.d.f. of these distributions and

properties, examples

Geometric distribution,
Hypergeometric distribution

p.d.f. of these distributions and

properties, examples

Continuous Random variable

Probability density function
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examples

Moments of The Continuous Random

variables

p.d.f. of these distributions and

properties, examples

Special univariate Continuous
distributions: Uniform distribution

Exponential, normal

examples

normal distribution, examples

Examples
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C++

Programming Fundamentals Using C++, C++ language
basics (characters identifiers, variables declaration,
constants, Arithmetic operations, library files "header",
Assign statement, conditional statements, array, loops,

functions, string.

Balall dpld) Jancalistl

dagial) Gl
Deitel and Deitel, C++: How to Program, Pearson i
Axa AL jalaall

Education, 2017.
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An introduction to installing
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\g3liSa pa C++ C++ installation with its
libraries.
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Arithmetic operations
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