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1. Abstract Algebra

Course Program:

Groups
Group (Definition, Properties, Examples)
Group of integers modulo n
Congruent modulo n (Definition, Properties)
Cyclic group (Definition, Properties)
Finite group (Definition, Examples)
Permutation mapping (Definition, Examples)

Subgroups
Subgroup (Definition, Properties, Examples)
Center of a group (Definition, Properties)
Order of an element of a group
Groups of cosets (Definition, Properties)
Index of a subgroup
Lagrange Theorem
Non-trivial subgroup

Normal Subgroups and Quotient Groups
Normal subgroup (Definition, Properties)
Quotient Groups (Definition, Properties)
Normalizer subgroup (Definition, Properties)
Commutator subgroup (Definition, Properties)
Simple groups



Introduction to Rings
Definition and Examples of Rings
Certain Elementary Theorems on Rings
Some Special Types of Rings
Definition of Field with Example
Definition of Division Ring with Example
Definition of Characteristic of a Ring 3

Subring and lIdeals
Definition of Subring with Examples
Definition of Ideals with Examples
Properties of Subrings and Ideals
The Sum of Two Ideals
The Multiplication of Two Ideals
Principal Ideals
Simple Ring
Idempotent and Nilpotent Elements of a Ring
Centre of a Ring
Radical Ideals
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2. Calculus

Calculus

Functions

Limits and Continuity
Differentiation

Application of Derivatives
Integration

Application of Definite Integrals
Transcendental Functions
Techniques of Integration

From THOMAS' CALCULUS, 12th Edition, to get this book and the books in the
references use the following link:
https://drive.google.com/drive/folders/14wrgK7MyAsbHTfOmMCLYVvRo049kn-
UpZd3?usp=share_link
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3. Introduction to Mathematical Statistics

Introduction to Mathematical Statistics:

e Statistics and Probability Theory;

¢ Discrete and Continuous Random Variables and their Distribution Functions;

e Some Special Distribution Functions:

Binomial; Poisson; Normal; Exponential; Gamma Distribution Functions and their
Means and Variances;

¢ Finding Distribution Functions for R.V.s using:

Transformation of Variables; Moments and Moment Generating Function
Technique;

¢ Finding Distribution Functions for R.Vs using:

Transformation of Variables;

Moment Generating Function Technique;

Order Statistics;

e Sampling Distribution; Distribution Function for Mean and Variance; the
Central Limit Theorem.

Point Estimation: Maximum Likelihood Estimation; Moment Method

Interval Estimation; Properties for good Estimator; The Roa Crammer Inequality

o Statistical hypotheses.
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4. Linear Algebra

Contents:

1. Vector Spaces and subspaces

2. Spanning Sets, Linear Independence and Bases
3. Dimension and Direct Sum

4. Linear Transformation.
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5. 0rdinary Differential Equations

1. Elimination of essential constants
2. Equations of first order and first degree
3. The equation is of first order and of second or higher degree

4. Linear differential equations with constant coefficients
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