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ABOUT DEPARTMENT 

Department of Mathematics was established in the academic year 1988-1989 and it offers 

opportunities for the education and research in a wide spectrum of areas in Mathematics and 

Applied Mathematics. The Department started offering CBCS elective courses for 

postgraduate programs and also advanced courses for Ph. D. program. The Department of 

Mathematics strives to be recognized for excellence among academic institutions in India. 

The Department wishes to focus on providing a comprehensive curriculum at postgraduate 

levels and career opportunities in India. The department is committed to train the students to 

make them motivated and dedicated teaching and scientific research. 

The department is offering two programmes one is M.ScMathematics and other one is 

M.ScApplied Mathematicsandhas been introduced choice based credit system curriculum. 

The new syllabus that is proposed for the M.Sc Mathematics and M.Sc Applied Mathematics 

curriculum has been prepared keeping in view of the guidelines presented in UGC model 

curriculum for PG programme. The proposed syllabus covers 95% of the content suggested 

by UGC. This also covers the syllabus that is needed to clear the examinations conducted at 

national level such as CSIR-NET/SET examination for research fellowships, eligibility for 

lecturer-ship, GATE examination for higher studies in technical education,  also employed in 

various government and non government organizations. 

This syllabus is oriented to create suitable workforce to support teaching community in 

Mathematics as well as in Applied Mathematics. The courses involved in the curriculum have 

tremendous potential for applications in the industry. Some of these courses are useful in 

designing algorithms and performing computations needed in several real world applications.  
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University Mission 

Mitigating the economic and social 

sufferings of the region by invoking the 

strengths of faculty through community 

oriented actions by optimal usage of 

human resources. 

 

Vision of the Department 

To make the department as a global centre 

for excellence in Mathematics to 

coordinate the growth of Science and 

Technology. 

 

University Vision 

Creation of an enabling environment 

where in universities would act as agents 

of social change and transformation 

through innovativeness and outreaching 

and make it a “People’s University”. 

Mission of the Department 

To impart quality education and scientific 

researchin Mathematics through updated 

curriculum, effective teaching learning 

process.  To inculcate innovative skills, 

theme of team-work and ethical practices 

among students so as to meet societal 

expectations. 
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SWOT/C Analysis 

Strengths 

1. The major strength of the Department of Mathematics is the quality of the faculty. A 

majority of the faculty have strong and established research programs with strengths in the 

areas of nonlinear analysis, applied analysis, mathematical modelling and simulation, 

Mathematical Biology, Lattice Theory. 

2. Quality teaching has been a priority for mathematics faculty, and several faculties have 

received outstanding research awards.  

3. Strong faculty qualification, committed, talented and dedicated, knowledgeable and 

cooperative faculty, great collaboration and good communication among faculty. 

4. Faculty-initiated activitiesoutside class like weeklyseminar and studentresearch. 

 

Weaknesses 

1. Difficult to communicate to higher authorities in proper way. 

 

2. Failed to eliminate chalkboards for teaching. 

 

3. Lack of regular faculty. 

 

 

 

Opportunities 

1. Economy encouraging more students to choose Ship, raising enrolment. 

2. Current trends in improvingSTEM education provide grantopportunities. 

3. Promote more than math minimum 

 

4. Competitive enrolment (better prerequisite enforcement) 

 

5. Better collaboration with other disciplines. 

 

Threats 

1. Student attitude towards mathematics 

2. Lack of student dedication 

3. Lack of technology (hardware /software) 

4. Lack of computer lab & library in the department 

5.Administration fails to involve proper individuals before making decisions 
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Strategic Plans 

The Faculty of Mathematics Strategic Plan 2019-2024 was developed through extensive 

consultation with Mathematics faculty, students, staff, university administrators, national 

researchers, employers and alumni. The purpose is to formulate objectives for the 

department's future research profile and to bring new study programs and new educational 

approaches into the department's educational profile. 

1. Fill open and anticipated positions with faculty who excel in both research and teaching. 

2. Continue to make connections with industries, labs, and government agencies that can 

offer our students internships and regular employment. Bring speakers and recruiters to 

campus when possible. 

3. Introduce more innovative teaching methods to some of our coursework (blended 

[online/classroom] learning, the Moore method, etc.) to encourage more intellectual 

engagement. 

4. Continue to emphasize the importance of external funding. 

5. Be one of the top research departments in the world, and be widely recognized as such. 

6. Develops world class facilities for collaborative research and learning in mathematics.  

7. Maintain an existing, dynamic, collaborative environment supporting activities at he 

frontiers of the mathematical sciences.  
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Short Term Goals 

1. To get regular faculty 

2. To start a new post graduates programme in Mathematics. 

3. To build on inter disciplinary programmes with other departments within the University. 

4. Prepare graduate students for leadership in both academic and non-academic career paths 

in an increasingly interdisciplinary world.  

 

Long term Goals 

1. To attract and retain academics of a high calibre on the Department’s faculty. 

2. To attract motivated and talented students to the master’s and doctoral programmes of the 

Department. 

3. To provide the best possible facilities for our faculty and students, particularly in the areas 

of computer facilities, library facilities and administrative support. 

4. To create an environment that supports outstanding research.  

5. To pursue collaborative programmes with highly reputed national institutions. 

6. To provide a simulating teaching environment for the post graduate students of the 

department.  
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MSc Applied Mathematics - Programme Educational Objectives 

The objectives of the M.Sc. Applied Mathematics program are to develop students 

with the following capabilities 

 

1. The graduates should demonstrate an understanding of the foundations of calculus and 

linear algebra as well as the ability to think logically and critically. 

2. The graduates should formulate, analyze, and solve problems through analytical and 

computational techniques and apply them to other disciplines when appropriate. 

3. The graduates should demonstrate proficiency in probability and statistical theory and 

methods. 

 

 

 

M.Sc Applied Mathematics Programme Outcomes 

The Applied Mathematics course is aligned with the following program outcomes: 

1. Solve mathematical problems using analytical methods. 

2. Recognize the relationships between different areas of mathematics and the connections 

between mathematics and other disciplines. 

3. Give clear and organized written and verbal explanations of mathematical ideas to a 

variety of audiences. 
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Dr. B. R. AMBEDKAR UNIVERSITY, SRIKAKULAM 

General Regulations relating to 

 

POST GRAUDATE AND PROFESSIONAL COURSES 

Syllabus under Credit Based Semester System 

 

(With effect from 2019-2020 admitted batch) 
 

1. Candidates seeking admission for the Masters/Professional Degree Courses shall be 
required to have passed the qualifying examination prescribed for the course of any 
University recognized by Dr. B.R. Ambedkar University, Srikakulam as equivalent 
there to. 

 
2. The course and scope shall be as defined in the Scheme of Instruction and syllabus 

prescribed. 
 

3. The course consists of 2/4/6 semesters, @ two semesters/year, unless otherwise 

specified. 

 

4. The candidates shall be required to take an examination at the end of each semester of 
the study as detailed in the Scheme of Examination.  

 
i. (a). Each semester theorypaper in M.Sc Mathematics/M.Sc Applied 

Mathematics programme except M305(2) Mathematical Software (3rd 
semester) and M405(2) Programming in    C (4th semester) carries a maximum 
of 100 marks, of which 75 marks shall be for semester-end theory examination 
of the paper of three hours duration and 25 marks shall be for internal 
assessment. 

 
 (b). M305(2) Mathematical Software (3rd semester) and M405(2) 
Programming in C (4th semester) carries a maximum of 100 marks, of which 
50 marks shall be for semester-end theory examination paper of the of 3hrs 
duration, 25 marks shall be for internal assessment and 25 marks of which 5 
marks shall be for Lab, 5 marks shall be for observation, 5 marks shall be for 
record work and 10 marks shall be for viva examination (External). 

 
ii. Internal Assessment for 25 Marks: Three mid-term exams, two conventional 

(descriptive) for 15 marks and the third – ‘on-line’ with multiple choice 
questions for 5 marks for each theory paper shall be conducted and 5 marks 
for student Assignment submission for each course. The average of these first 
two mid-term and the marks in the online mid exams shall be taken as marks 
obtained for the paper under internal assessment. If any candidate appears for 
only one mid-term exam, the average mark, dividing by two shall be awarded. 
If any candidate fails to appear for all the midterm exams of a paper, only 
marks obtained in the theory paper shall be taken into consideration for 
declaring the result. Each mid-term exam shall be conducted only once. 

 
iii. Candidates shall be declared to have passed each theory paper if he/she 

obtains not less than E Grade ie., an aggregate of 40 % of the total marks 
inclusive of semester-end and internal assessment marks in each paper. 
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5. A candidate appearing for the whole examination shall be declared to have passed the 
examination if he/she obtains a Semester Grade Point (SGP) of 5.0 and a CGPA of 5.0 
to be declared to have passed the Course. 

 
6. Notwithstanding anything contained in the regulations, in the case of Project 

Report/Dissertation/ Practical/Field Work/Viva-voce etc., candidates shall obtain not 
less than D grade, i.e., 50% of marks to be declared to have passed the examination.  

7. ATTENDANCE: Candidates shall put in attendance of not less than 75% of attendance, 
out of the total number of working periods in each semester. Only such candidates 
shall be allowed to appear for the semester-end examination. 

 
(a) A candidate with attendance between 74.99% and 66.66% shall be allowed to 
appear for the semester-end examination and continue the next semester only on 
medical and other valid grounds, after paying the required condonation fee. 

 
(b) In case of candidates who are continuously absent for 10 days without prior 
permission on valid grounds, his/her name shall automatically be removed from the 
rolls. 

 
(c) If a candidate represents the University at games, sports or other officially 
organized extra-curricular activities, it will be deemed that he/she has attended the 
college on the days/periods 

 

8 Candidates who put in a minimum of 50% attendance shall also be permitted to 
continue for the next semester. However, such candidates have to re-study the 
semester course only after completion of the course period for which they are 
admitted. The candidate shall have to meet the course fees and other expenditure. 

 
9 Candidates who have completed a semester course and have fulfilled the necessary 

attendance requirement shall be permitted to continue the next semester course 
irrespective of whether they have appeared or not at the semester-end examination, at 
their own cost. 

 
       Such candidates may be permitted to appear for the particular semester-end 

examination only in the following academic year; they should reregister/ reapply for 
the Semester examination. 

 
The above procedure shall be followed for all the semesters 

 
10. Candidates who appear and pass the examination in all the papers of each and every 

semester at first appearance only are eligible for the award of Medals/Prizes/Rank 
Certificates 

 

11. BETTERMENT: Candidates declared to have passed the whole examination may 
reappear for the same examination to improve their SGPA, with the existing 
regulations without further attendance, paying examination and other fees. Such 
reappearance shall be permitted only with in 3 consecutive years from the date of first 
passing the final examination. Candidates who wish to appear thereafter should take 
the whole examination under the regulations then in vogue. 

 

12. The semester-end examination shall be based on the question paper set by an external 
paper-setter and there shall be double valuation for post-Graduate courses. The 
concerned Department has to submit a panel of paper-setters and examiners approved 
by the BOS and the Vice-chancellor nominates the paper-setters and examiners from 
the panel. 
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13. In order to be eligible to be appointed as an internal examiner for the semester-end 

examination, a teacher shall have to put in at least three years of service. Relaxation of 
service can be exempted by the Vice-Chancellor in specific cases. 

 
14. If the disparity between the marks awarded in the semester-end examination by 

internal and external examiners is 25% or less, the average marks shall be taken as the 
mark obtained in thepaper. If the disparity happens to be more, the paper shall be 
referred to another examiner for third valuation. In cases of third valuation, of the 
marks obtained either in the first or second valuation marks, whichever is nearest to 
the third valuation marks are added for arriving at the average marks. 

 
15. Candidates can seek revaluation of the scripts of the theory papers by paying the 

prescribed fee as per the rules and regulations in vogue. 

 
16. The Project Report/Dissertation/ Practical/Field Work/Viva-voce etc shall have 

double valuation by internal and external examiners. 

 
17. A Committee comprising of the HOD, one internal teacher by nomination on rotation 

and one external member, shall conduct viva-voce examination. The department has 
to submit the panel, and the Vice-chancellor nominates viva-voce Committee. 

 
18. Grades and Grade Point Details (with effect from 2019-20 admitted batches) 

 

 

S.No. Range of Marks% Grade Grade Points  

1. > 90 ≤100 O 10.0 Out Standing 

2. > 80 ≤ 90 A+ 9.0 Excellent  

3. > 70 ≤80 A 8.0 Very Good  

4. > 60 ≤70 B+ 7.0 Good  

5. > 55 ≤60 B 6.0 Above Average  

6. > 50 ≤55 C 5.0 Average  

7. ≥ 40 ˂50 D 4.0 Pass  

8. ˂40 F 0.0 Fail 

9.   0.0 Absent  

 

 

19. Calculation of SGPA (Semester Grade Point Average) & CGPA (Cumulative Grade 

Point Average): 

 
For example, if a student gets the grades in one semester A,A,B,B,B,D in six subjects 
having credits 2(S1), 4(S2), 4(S3), 4(S4), 4(S5), 2(S6), respectively. The SGPA is 
calculated as follows: 

 

                { 9(A)x2(S1)+9(A)x4(S2)+8(B)x4(S3)+8(B)x4(S4)+8(B)x4(S5)+6(D)x2(S6)}  162 

SGPA = --------------------------------------------------------------------------- = ------ = 8.10 

{2(S1) +4(S2) +4(S3) +4(S4) +4(S5) +2(S6)}  20 

 
i. A student securing ‘F’ grade thereby securing 0.0 grade points has to appear and 

secure at least ‘E’ grade at the subsequent examination(s) in that subject. 
 

ii. If a student gets the grades in another semester D, A, B, C, A, E, A, in seven subjects 

having credits 4(S1), 
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           2(S2), 4(S3), 2(S4), 4(S5), 4(S6), 2(S7) respectively, 
 

 

{6(D)x4(S1)+9(A)x2(S2)+8(B)x4(S3)+7(C)x2(S4)+9(A)x4(S5)+5(E)x4(S6)+9(A)x2(S7)} 162 

SGPA = ---------------------------------------------------------------------------------------------------------                      = ------ = 7.36 

                     {4(S1) +2(S2) +4(S3) +2(S4) +4(S5) +4(S6) +2(S7)}   22 

(9x2+9x4+8x4+8x4+6x2+6x4+9x2+8x4+7x2+9x4+5x4+9x2)  324  

CGPA =    ------------------------------------------------------------------------------ = --------  = 7.71 

(20+22)  42  

 
a)  A candidate has to secure a minimum of 5.0 SGPA for a pass in each semester in case 

of all PG and Professional Courses. Further, a candidate will be permitted to choose 
any paper(s) to appear for improvement in case the candidate fails to secure the 
minimum prescribed SGPA/CGPA to enable the candidate to pass at the end of any 
semester examination. 

 

b) There will be no indication of pass/fail in the marks statement against each individual 

paper. 

 

c) A candidate will be declared to have passed if a candidate secures 5.0 CGPA for all 

PG and Professional Courses. 
 
 

d) The Classification of successful candidates is based on CGPA as follows: 

i) Distinction –CGPA 8.0 or more; 

ii) First Class –CGPA 6.5 or more but less than 8.0 

iii) Second Class –CGPA 5.5 or more but less than 6.5 

iv) Pass –CGPA 5.0 or more but less than 5.5 
 

e)    Improving CGPA for betterment of class will be continued as per the rules in vogue. 

 

     f)   CGPA will be calculated from II Semester onwards up to the final semester. CGPA 

multiplied by   gives“10” aggregate percentage of marks obtained by a candidate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

15 

 
 

DEPARTMENT OF MATHEMATICS 

Dr. B. R. AMBEDKAR UNIVERSITY – SRIKAKULAM 
CURRICULUM STRUCTURE FOR CHOICE BASED CREDIT SYSTEM 

(CBCS) 

(W.E.F. 2020-21 ADMITTED BATCH) 
 

. 

M.Sc Applied Mathematics FIRST YEAR – FIRST SEMESTER 
 

 

Paper 

Code 

 

 

Title of the paper 

Core papers 

 

Credit 

value 

 

 

Lectures 

per 

week 

 

Max 

Marks 

 

External 

Assessment 

 

Internal 

Assessment 

Lab 

Assess

ment 

AM 101 Algebra-I 4 6 100 75 25 0 

AM 102 Real Analysis – I 4 6 100 75 25 0 

AM 103 Topology  4 6 100 75 25 0 

AM 104 Differential 

Equations 
4 6 100 75 25 0 

AM 105 Linear Algebra  4 6 100 75 25 0 

SD 106 Communication 

Skills - I 
2 3 100 75 25 0 

FW-1 Extension Activity I 2 4 25 0 25 0 

 Internship 1 0 - - - - 

 Total  25 - 625 - - - 
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M.Sc Applied Mathematics FIRST YEAR – SECOND SEMESTER 
 

 

Paper 

Code 

 

Title of the 

paper  

Core papers 

 

 

Credit 

value 

 

Lectures 

per 

week 

 

Max 

Marks 

 

External 

Assessment 

 

Internal 

Assessment 

Lab 

Assessment 

AM 201 Algebra-II 4 6 100 75 25 0 

AM 202 Real Analysis – 

II 
4 6 100 75 25 0 

AM 203 Probability 4 6 100 75 25 0 

AM 204 Complex 

Analysis 
4 6 100 75 25 0 

AM 205 Discrete 

Mathematics 
4 6 100 75 25 0 

SD 206 Communication 

Skills - II 
2 3 100 75 25 0 

FW-2 Extension 

Activity II 
2 4 25 0 25 0 

MOOCS MOOCS 2 0 - - - - 

 Internship 1 0 - - - - 

 Total 27 - 625 - - - 
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M.Sc.Applied Mathematics   

SECOND YEAR – THIRD SEMESTER 
 

 

Paper 

Code 

 

Title of the paper  

Core papers 

 

 

Credit 

value 

 

Lectures 

per week 

 

Max 

Marks 

 

External 

Assessment 

 

Internal 

Assessment 

 

Lab 

assessment 

AM 301 Functional Analysis 4 6 100 75 25 0 
AM 302 Number Theory and 

Cryptography 
4 6 100 75 25 0 

AM 303 Classical Mechanics 

 
4 6 100 

 

75 25 0 

 Elective Papers       
 

 

(Stream 

A) 

AM 304 

AM304(1) Operations 

Research 
 

 

 

4 

 

 

 

6 

 

 

 

100 

 

 

 

 

75 

 

 

 

25 

 

 

 

0 

AM304(2) 

Mathematical Biology 

(Dynamic Models of 

Ecology) 

AM304(3) 

Difference Equations 

AM304(4) 

Fluid Mechanics 

 

 

(Stream 

B) 

AM 305 

AM305(1)Numerical 

Analysis 
 

 

 

4 

 

 

 

6 

 

 

 

100 

 

75 

 

25 

 

0 
AM305(2)Mathematical 

Software 
 

50 

 

25 

 

25 
AM305(3)  

Generalized Functions 

and Integral Transforms 

Or 

Laplace Transforms and 

Fourier Analysis 

 

75 

 

25 

 

0 

AM305(4)  

Basic Quantum 

Mechanics 

 

75 

 

25 

 

0 

SD 306 Communication  

Skills - III 
2 3 100 75 25 0 

FW-3 Extension Activity III 2 4 25 0 25 0 
MOOCS MOOCS 2 0 - - - - 

 Internship 1 0 - - - - 
 Total 27 - 625 - - - 
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M.Sc.Applied Mathematics   

SECOND YEAR – FORTH SEMESTER 
 

 

Paper 

Code 

 

Title of the paper  

Core papers 

 

Credit 

value 

 

Lectures 

per week 

 

 

Max 

Marks 

 

External 

Assessment 

 

 

Internal 

Assessment 

 

Lab 

Assessment   

AM 401 Measure and Integration 4 6 100 75 25 0 
AM 402 Partial Differential 

Equations 
4 6 100 75 25 0 

AM403 Integral Equations and 

Calculus of Variations 
4 6 100 75 25 0 

 Elective Papers       
 

 

 

 

(Stream 

A) 

AM 404 

 

AM404(1)  

Nonlinear Programming 

 

 

 

 

 

4 

 

 

 

 

6 

 

 

 

 

 

100 

 

 

 

 

75 

 

 

 

 

25 

 

 

 

 

0 

AM404(2)  

Discrete dynamical 

System 

AM404(3)  

Theory Of Computations 

AM404(4)  

Harmonic Analysis 

Or 

Continuum Mechanics 

 

(StreamB) 

AM 405 

 

 

AM405(1) Wavelet 

Analysis 
 

 

 

4 

 

 

 

6 

 

 

 

 

100 

 

75 

 

25 

 

0 
AM405(2)Programming 

in C 
50 25 25 

AM405(3) 

Representation Theory 

Or 

Elliptic Curves 

 

75 

 

25 

 

0 

AM405(4)Financial 

Mathematics 

Or 

Lie Algebras 

75 25 0 

SD 406 Communication  

Skills - IV 

2 3 100 75 25 0 

FW-4 Extension Activity IV 2 4 25 0 25 0 
MOOCS MOOCS 2 0 - - - - 

 Internship 1 0 - - - - 

 Viva-voce 4 0 100 100 - - 
 Total 31 - 725 - - - 
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M.Sc Applied Mathematics FIRST YEAR – FIRST SEMESTER 
 

Course Code 

&Course Name 
AM 101  

Algebra - I 

Objectives 

1. The primary goal in Algebra - I is to help students transfer their concrete mathematical 

knowledge to more abstract algebraic generalizations. 

2. Algebra - I is designed to give students a foundation for all future mathematics courses. 

3. Students will explore: Basic set theory. Groups- Some Examples of Groups- Some preliminary 

Lemmas- Subgroups-A counting principle- Normal subgroups and Quotient Groups, 

homomorphism, Isomorphism, automorphism and its applications. 

4. Throughout the course, Common Core standards are taught and reinforced as the student learns 

how to apply the concepts in real-life situations. 

5. The concept of groups, rings, fields and vector spaces are essential building blocks of Modern 

algebra and are an integral part of any post graduate course. 
 

SYLLABUS 
 

Unit- I 

 

 

 

 

Learning 

Out Comes 

Group Theory 

Definition of a Group- Some Examples of Groups- Some preliminary Lemmas- 

Subgroups-A counting principle- Normal subgroups and Quotient Groups 

 

On successful completion of this unit, students should be able to 

1. Learn to concepts of group, Sub group, Normal sub group and Quotient group. 

2. Determine whether a given set and binary operation form a group by checking 

group axioms. 

3. Carry out calculations in quotient groups. 

Unit II 

 

 

 

Learning 

Out Comes 

Group Theory Continued.. 

Homomorphisms – Automorphisms - Cayley”sTheorem- Permutation Groups- 

Another counting principle. 

 

On successful completion of this unit, students should be able to 

1. Understand the importance of Homomorphism, automorphisms in group theory 

and their applications. 

2. Prove properties of homomorphism and understand the connection to normal 

subgroups. 

3. Define permutation groups and State Cayley’s theorem and its generalization. 

Unit III 

 

 

Learning 

Out Comes 

Group Theory Continued... 

Sylow’s Theorem- Direct products- Finite Abelian Groups. 

 

On successful completion of this unit, students should be able to 

1. Acquire knowledge of Sylow’s Theorems and finite abelian groups. 

2. Apply Sylow theorems to rule out existence of simple groups of certain orders. 

3. Express a given finite cyclic group as the direct product of cyclic groups of 

prime power order and given two direct products of cyclic groups, determine 

whether or not they are isomorphic. 

Unit IV 

 

 

 

 

Learning 

Ring Theory 

Definition and Examples of Rings- Some special classes of Rings- 

Homomorphisms- Ideals and Quotient Rings- More Ideals and Quotient Rings- 

The Field of Quotients of an Integral Domain. 

 

On successful completion of this unit, students should be able to 
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Out Comes 1. Learn fundamental concepts of Ring theory that help understand other algebra 

courses. 

2. Recognize and apply action of rings on sets in geometric and abstract contexts. 

3. Understand the applications of integral domain and its properties. 

Unit V 

 

 

 

Learning 

Out Comes 

Ring Theory Continued… 

Euclidean Rings- A particular Euclidean Ring- Polynomial Rings- Polynomials 

over the Rational Field- Polynomial Rings over Commutative Rings. 

 

On successful completion of this unit, students should be able to 

1. Learn certain Euclidean ring,Polynomial ring and Polynomial ring over 

Commutative Ring and their properties. 

2. To recognize the reducible & irreducible Polynomial.  

3. learn applications of ring theory. 

Prescribed 

Text Book 

 

Reference 

Books  

 

 

 

 

 

 

Online 

Sources 

Topics in Algebra by I. N. Herstein, Second edition, John Wiley & Sons. 

 

 

1. Modern Algebra by P.B.bhattacharya, S.K.Jain and SR Nagpaul. 

2. Group theory byMaroofSamhan and Fadwa Abu MoryafaPublisher Dar Al 

Khraiji1st edition 1427 H. 

3. A First Course in Abstract Algebra by John B. FraleighPublisher: Pearson, 7th 

edition, 2013 

4. Contemporary Abstract algebra by J. Gallian, Brooks/Cole Pub Co; 8 edition (13 

July 2012). 

5. J. A. Gallian, Contemporary Abstract Algebra, Brooks/Cole Cengage Learning, 2010. 
 

1. http://www.supermath.info/AlgebraInotes_2016.pdf 

2. http://www-users.math.umn.edu/~garrett/m/algebra/notes/Whole.pdf 

3. https://www.cse.iitk.ac.in/users/rmittal/prev_course/s15/notes/complete_notes.pdf. 

Course  

Out Comes 

After completion of this course, students will be able to  

1. Understand the concepts of group, subgroups, Normal subgroup and quotient 

group and gain knowledge to write some properties of these concepts.  

2. Recognize, formulate, classify and solve problems in a mathematical context. 

3. Formulate mathematical hypotheses and have an understand of how such 

hypotheses can be verified using mathematical methods. 

4. Demonstrate knowledge and understanding of fundamental concepts including 

groups, subgroups, normal subgroups, homeomorphisms and isomorphism. 

5. Students grasp the fundamental principles and theory concerning basic algebraic 

structures such as groups, rings, integral domains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.supermath.info/AlgebraInotes_2016.pdf
http://www-users.math.umn.edu/~garrett/m/algebra/notes/Whole.pdf
https://www.cse.iitk.ac.in/users/rmittal/prev_course/s15/notes/complete_notes.pdf
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Course Code 

&Course Name 
AM 102 

Real Analysis - I 

Objectives1. This course will focus on the proofs of basic theorems of analysis, as appeared in 

one variable calculus. Along the way to establish the proofs, many new concepts will be 

introduced. Understanding them and their properties are important for the development of the 

present and further courses.  

2. The course includes axioms of real number systems, convergence of sequences and series, 

Continuous functions, uniform continuity and Differentiation and Mean Value theorems.  

3. The Fundamental Theorem of Calculus. Series. Power series and Taylor series. 

4. Apply mathematical methodologies to open-ended real-world problems 

5. Construct rigorous mathematical proofs of basic results in real analysis. 
 

SYLLABUS 
 

Unit I 

 

 

Learning 

Out Comes 

Basic Topology:  Finite, Countable, and Uncountable Sets, Metric spaces, 

Compact sets, Connected sets.  

 

On successful completion of this unit, students will be able to 

1. Understand the concept of finite sets, countable and uncountable sets. 

2. Describe the real line as a complete, ordered field 

3. Use the definitions of convergence as they apply to sequences, series, and 

functions. 

Unit II 

 

 

 

Learning 

Out Comes 

Numerical Sequences and Series:  Convergent sequences, Subsequences, Cauchy 

sequences, Upper and Lower limits, Some special sequences, Series, Series of non-

negative terms, number e. 

 

On successful completion of this unit, students will be able to 

1. Identify the convergence sequences, sub sequences and Cauchy sequences. 

2. Understand the concept of upper limit and lower limits, some special sequences 

and their applications.  

3. Demonstrate an understanding of limits and how they are used in sequences, 

series, differentiation and integration 

Unit III 

 

 

Learning 

Out Comes 

The Root and Ratio tests, Power series, Summation by parts, Absolute 

Convergence, Addition and Multiplication of series, Rearrangements. 

 

On successful completion of this unit, students will be able to 

1. Write the proofs of the root and ratio tests. 

2. Apply the power series, summations by parts, absolute convergence. 

3. Appreciate how abstract ideas and rigorous methods in mathematical analysis 

can be applied to important practical problems. 

Unit IV 

 

 

 

Learning 

Out Comes 

Continuity:  Limits of Functions, Continuous Functions, Continuity and 

Compactness, Continuity and Connectedness, Discontinuities, Monotone 

Functions, Infinite Limits and Limits at Infinity. 

 

On successful completion of this unit, students will be able to 

1. Understand the concepts of limit of functions, continuous functions. 

2. Write the simple proofs of the concepts continuity and connectedness, monotone 

functions. 

3. Identify the infinite limits and limits at infinity. 
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Unit V 

 

 

 

Learning 

Out Comes 

Differentiation:The Derivative of a Real Function, Mean Value Theorems, The 

Continuity of Derivatives, L’ Hospital’s Rule, Derivatives of Higher order, 

Taylor’s theorem, Differentiation of Vector- valued Functions. 

 

On successful completion of this unit, students will be able to 

1. Determine the derivative real valued functions, mean value theorems. 

2. Apply the Mean Value Theorem and the Fundamental Theorem of Calculus to 

problems in the context of real analysis 

3. Learn applications of the Taylors theorem, differentiation of rector valued 

function. 

Prescribed 

Text 

 

Reference 

Books  

 

 

Online 

Source 

Principles of Mathematical Analysis by Walter Rudin, International Student 

Edition, 3rd Edition, 1985. 

 

1. Mathematical Analysis by Tom M.  Apostal, Narosa Publishing House, 2nd 

Edition, 1985. 

2. Real Analysis by H.L.Royden, Pearson, 4th Ed., 2010. 

 

1. https://math.berkeley.edu/~gbergman/ug.hndts/m104_Rudin_exs.pdf 

        (Solutions to Principles of Mathematical Analysis by Walter Rudin) 

2. https://www.math.lsu.edu/~sengupta/4031f06/IntroRealAnalysNotes.pdf 

3. http://www.math.iitb.ac.in/~ars/week1.pdf 

4. http://www.rupp.edu.kh/news/documents/A_Course_in_Real_Analysis.pdf 

Course Out 

Comes 

After completing this course students will 

1. gain knowledge of concepts of modern analysis, such as convergence, 

continuity, completeness, compactness and convexity in the setting of Euclidean 

spaces and more general metric spaces 

2. develop a higher level of mathematical maturity combined with the ability to 

think analytically 

3. be able to write simple proofs on their own and study rigorous proofs 

4. be able to follow more advanced treatments of real analysis and study its 

applications in disciplines such as economics. 

5. Demonstrate an understanding of limits and how that are used in sequences, 

series and differentiation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://math.berkeley.edu/~gbergman/ug.hndts/m104_Rudin_exs.pdf
https://www.math.lsu.edu/~sengupta/4031f06/IntroRealAnalysNotes.pdf
http://www.math.iitb.ac.in/~ars/week1.pdf
http://www.rupp.edu.kh/news/documents/A_Course_in_Real_Analysis.pdf
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Course Code  

&Course Name 
AM 103 

Topology 

Objectives1. Topology is the study of properties of spaces invariant under continuous 

deformation. For this reason it is often called ``rubber-sheet geometry'' 

2. This is an introductory course in topology, or the study of shape. 

3. Student will to have knowledge on point set topology, topological spaces, Quotient spaces, 

Product spaces and metric spaces, sequences, continuity of functions, connectedness and 

compactness, homotopy and covering spaces. 

4. To explain how to distinguish spaces by means of simple topological invariants (compactness, 

connectedness and the fundamental group) 

5. Apply your knowledge to solve problems and prove theorems. 
 

SYLLABUS 
 

Unit I 

 

 

 

Learning 

Out Comes 

Topological Spaces: The definition and some examples, interior, closure, and 

boundary, Basis and sub basis, Continuity and Topological Equivalence, 

Subspaces. 

 

On successful completion of this course, students will be able to 

1. Learnthebasic concepts of Topology, basis, subspaces Continuity. 

2. Write the proofs of some results on these concepts 

3. Apply these concepts in real life problems. 

Unit II 

 

Learning 

Out Comes 

Connectedness: Connected and disconnected spaces, theorems on connectedness, 

connected subsets of the real line, applications of connectedness, path connected 

spaces, locally connected and locally path connected spaces. 

 

On successful completion of this course, students will be able to 

1. Understand the concepts of connectedness and disconnectedness. 

2. Write the solutions of some problems on these concepts. 

3. Identify the connected spaces and path connected spaces. 

Unit III 

 

 

Learning 

Out Comes 

Compactness: Compact spaces and subspaces, compactness and continuity, 

properties related to compactness, one- point compactification, the cantor set. 

On successful completion of this course, students will be able to 

1. Study the concepts of compactness and one- point compactification. 

2. Write the simple proofs of some results on these concepts. 

3. Distinguish the compact and one point compactification. 

Unit IV 

 

 

Learning 

Out Comes 

Product and Quotient spaces: Finite products, arbitrary products, comparison of  

topologies, quotient spaces. 

 

On successful completion of this course, students will be able to 

1. Learn the concept of quotient spaces, product spaces. 

2. Write the simple proofs of some results on these concepts. 

3. Understand the proofs of these concepts.  

Unit V 

 

 

Learning 

Out Comes 

Separation properties and Metrization:  T0  , T1, and T2 – spaces, regular spaces, 

normal spaces, separation by continuous functions, metrization, the stone-cech 

compactification. 

 

On successful completion of this course, students will be able to 

1. Study the concept of T0  , T1, and T2 – spaces, regular spaces, normal spaces. 
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2. Write the simple proofs of some results on these concepts. 

3. Learn applications of  Urysohn lemma, TheUrysohnmetrization theorem. 

Prescribed 

Text Book 

 

Reference 

Text Book 

 

Online 

Source 

1.Principles of Topology  by Fred H. Croom,  Cengage learning india private 

Limited, Alps building, 1st Floor, %6- Janpath, New Delhi 110001. 

 

 

1. Topology by James R. Munkers, Second edition, Pearson education Asia – Low 

price edition 

2. Topology by Dugundji, McGraw-Hill Inc.,US (1 April 1988)  

3. Elements of General Topology by Hu, Holden-Day, 1964. 

 

1. https://www.math.colostate.edu/~renzo/teaching/Topology10/Notes.pdf.  

2. http://www.pdmi.ras.ru/~olegviro/topoman/part1.pdf.  

3. http://www.math.hcmus.edu.vn/~hqvu/n.pdf.  

Course Out 

Comes 

After completion of this course, students will be able to 

1. know the definitions of standard terms in topology.  

2. Students will know how to read and write proofs in topology.  

3. Students will know a variety of examples and counterexamples in topology. 

4. Students will know about the fundamental group and covering spaces. 

5. Students will understand the machinery needed to define homology and co 

homology. 

6. Students will understand computations in and applications of algebraic 

topology. 
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Course Code 

&Course Name 
AM 104   

Differential Equations 

Objectives 

1. Describe a collection of methods and techniques used to find solutions to several types of 

differential equations, including first order scalar equations, second order linear equations, and 

systems of linear equations. 

2. Study qualitative techniques for understanding the behavior of solutions.  

3. Learn to construct differential equations, corresponding to different ecological or physical 

systems. 

4. Student will explore: boundary value problems, Sturm-Liouville problems, and Fourier Series. 
 

SYLLABUS 
 

Unit I 

 

 

 

 

Learning 

Out Comes 

Second order linear differential equations: Introduction-general solution of the 

homogeneous equation - Use of a known solution to find another - Homogeneous 

equation with constant coefficients - method of undetermined coefficients - 

method of variation of parameters 

 

On successful completion of this unit, students will be able to 

1. Explain the meaning of solution of the homogenous equation. 

2. Solve the homogenous second order equation with constant coefficient. 

3. Applies the method of undetermined coefficient and method of variation of 

parameters to find the solution of second order linear differential equation with 

variable coefficients. 

Unit II 

 

 

 

Learning 

Out Comes 

Oscillation theory and boundary value problems: Qualitative properties of 

solutions - The Sturm comparison theorem - Eigen values, Eigen functions and the 

vibrating string. 

 

On successful completion of this unit, students will be able to 

1. Solve the qualitative properties of solutions. 

2. Expresses the Sturm comparison theorem. 

3. Solve the Eigen values, eigen functions and the vibrating string. 

Unit III 

 

 

Learning 

Out Comes 

Power series solutions: A review of power series-series solutions of first order 

equations-second order linear equations - ordinary points-regular singular points 

 

On successful completion of this unit, students will be able to 

1. Solve the power series solutions of first order equations. 

2. Solve the power series solutions of second order equations with ordinary points. 

3. Solve the regular singular point. 

Unit IV 

 

 

Learning 

Out Comes 

Systems of first order equations: Linear systems - Homogeneous linear systems 

with constant coefficients  

 

On successful completion of this unit, students will be able to 

1. Learn the system of first order equations. 

2. Determines the types of linear differential equation systems. 

3.  Solve the homogenous linear systems with constant coefficient. 

Unit V 

 

 

Learning 

Existence and Uniqueness of solutions - successive approximations - Picard’s 

theorem - Some examples 

 

On successful completion of this unit, students will be able to 
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Out Comes 1. Learn the existence and uniqueness of solutions. 

2. Apply the method of successive approximations. 

3. Expresses the Picard’s theorem of differential equations. 

Prescribed 

Text  Book 

 

Reference  

Books 

 

 

 

Online 

Source 

1. George F. Simmons, Differential Equations, Tata McGraw-Hill Publishing 

Company Limited, New Delhi. 

 

1. Ordinary Differential Equations and stability theory by S. G. Deo and V. 

Raghavendra, TATA Mc Graw Hill Ltd, 1980.  

2. Theory of Ordinary Differential Equations by Coddington and Levinson, 

Krieger Pub Co (June 1984). 

 

1. https://www.math.ust.hk/~machas/differential-equations.pdf.  

2. http://www.math.toronto.edu/selick/B44.pdf.  

3. https://www.mat.univie.ac.at/~gerald/ftp/book-ode/ode.pdf.  

Course Out 

Comes 

After completion of this course, students will be able to 

1.The study of Differential focuses on the existence and uniqueness of solutions 

and also emphansizes the rigorous justification of methods for approximating 

solutions in pure and applied mathematics.  

2.It plays an important role in modelling virtually every physically technical or 

biological process from celestial motion to bridge design to interactions between 

neurons.  

3.Theory of differential equations is widely used in formulating many fundamental 

laws of physics and chemistry.  

4. Theory of differential equation is used in economics and biology to model the 

behavior of complex systems. 

5. Differential equations have a remarkable ability to predicts the world around us. 

They can describe exponential growth and decay population growth of species or 

change in investment return over time. 
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Course Code 

&Course Name 
AM105  

Linear Algebra 

Objectives 

1. To make the students familiar with principles and techniques of Linear algebra and their 

applications. 

2. To effective communicative ideas and explain procedures. 

3. To effectively interpret results and solutions in written. 

4. To identify and develop system equation models.  

5. To make effective techniques in Linear algebra. 
 

SYLLABUS 
 

Unit I 

 

 

Learning 

Out Comes 

The Elementary Canonical Forms: Introduction-Characteristic Values-Annihilating 

Polynomials-Invariant Subspaces 

 

On successful completion of this unit, students will be able to 

1. Determine relationship between coefficient matrix invertibility and solutions to 

a system of linear equations and the inverse matrices.  

2. Determine the concept of Annihilating Poly, Invariant Subspaces. 

3. Learn Applications of Annihilating Poly, Invariant Subspaces. 

Unit II 

 

 

 

Learning 

Out Comes 

Simultaneous Triangulation-Simultaneous Diagonalization-Direct-sum 

Decompositions,Invariant Direct Sums- Derive The Primary Decomposition 

Theorem. 

 

On successful completion of this unit, students will be able to 

1. Understand linear independence and dependence. 

2. Find basis and dimension of a vector space, and understand change of basis. 

3. Determine the Applications of Primary Decompositon. 

Unit III 

 

 

Learning 

Out Comes 

Cyclic subspaces and annihilators, Derive Cyclicdecompositions and the rational 

form, Evaluate the Jordon form, Computation of Invariant factors. 

 

On successful completion of this unit, students will be able to 

1. Understand the concept of Cyclic subspaces, annihilators. 

2. Derive Cyclicdecompositions and the rational form. 

3. Learn the systems of linear equations using various methods. 

Unit IV 

 

Learning 

Out Comes 

Semi-Simple operators and Bilinear forms. 

 

On successful completion of this unit, students will be able to 

1.Understand the concept of Semi-Simple operators, 

2. Understand the concept of Bilinear forms. 

3. Determine the applications of different operators. 

Unit V 

 

 

Learning 

Out Comes 

Evaluate Symmetric Bilinear form, Skew Symmetric Bilinear form, and Group 

Preserving Bilinear form. 

 

On successful completion of this unit, students will be able to 

1. Understand the concept of Symmetric and Skew Bilinear form. 

2. Understand the concept of Group Preserving Bilinear form. 

3. Determine the applications of Bilinear forms. 

Prescribed 1. Linear Algebra second edition By Kenneth Hoffman and Ray Kunze, Prentice-
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Text  Book 

 

Reference  

Books 

 

 

 

Online 

Source 

Hall of India Private Limited, New Delhi-110001, 2002 

 

1. A. RamachandraRao and P. Bhimsankaram. Linear Algebra, Hindustan Book 

Agency; 2nd Revised edition edition (15 May 2000.  

2. S. Kumaresan-Linear Algebra, Prentice Hall India Learning Private Limited; 

New title edi- tion (2000). 

 

1. http://joshua.smcvt.edu/linearalgebra/book.pdf 

2.http://linear.ups.edu/download/fcla-3.40-tablet.pdf 

3.http://omega.albany.edu:8008/mat220/LAbook.pdf 

4.http://www.math.nagoya-u.ac.jp/~richard/teaching/f2014/Lin_alg_Lang.pdf 

Course  

Out Comes 

After completion of this course, students will be able to 

1. Use computational techniques and algebraic skills essential for the study of 

systems of linear equations, matrix algebra, vector spaces, eigenvalues and 

eigenvectors, orthogonality and diagonalization. 

2. Evaluate determinants and use them to discriminate between invertible and non-

invertible matrices. 

3. Identify linear transformations of finite dimensional vector spaces and compose 

their matrices in specific bases. 

4. Use visualization, spatial reasoning, as well as geometric properties and 

strategies to model, solve problems, and view solutions, especially in R2 and R3, 

as well as conceptually extend these results to higher dimensions.  

5. Critically analyze and construct mathematical arguments that relate to the study 

of introductory linear algebra. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://joshua.smcvt.edu/linearalgebra/book.pdf
http://linear.ups.edu/download/fcla-3.40-tablet.pdf
http://omega.albany.edu:8008/mat220/LAbook.pdf
http://www.math.nagoya-u.ac.jp/~richard/teaching/f2014/Lin_alg_Lang.pdf
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M.Sc Applied Mathematics First Year – Second Semester 
 

Course Code 

&Course Name 
AM 201 

Algebra - II 

Objectives1. As a second course in algebra the objective of this course is to have a complete 

understanding of fields and linear transformations. 

2. The concept of Galois theory in fields is central to theory of equations and is a must for all 

mathematics students. 

3. Student will explore: Fields, linear transformations, finite fields. 

4. Appraise how to use the computer skills and library. 

5. The knowledge on this course will provide the basis for further studies in advanced algebra like 

commutative algebra, linear groups, modules etc., which forms the basics of higher mathematics. 
 

SYLLABUS 
 

Unit I 

 

 

Learning 

Out Comes 

Fields: Extension Fields- The Transcendence of e – Roots of Polynomials 

(Chapter 5   sections    5.1 -5.4) 

 

On successful completion of this Unit, students should be able to : 

1. Learn to concepts of Fields, extension fieldsandTranscendence numbers. 

2. Determine whether a given set and binary operation form a filed by checking 

field axioms. 

3. Carry out calculations in polynomials roots. 

Unit II 

 

 

Learning 

Out Comes 

Fields: Construction with Straightedge and Compass, more about roots.  

(Chapter 5   sections    5.1 -5.4) 

 

After studying this unit, students should be able to : 

1. Understand importance of More about roots of polynomials,  

2. Explain what is meant by a symmetry of a plane figure. 

3. Describe the symmetries of some bounded three-dimensional figures. 

4. Use the straightedge and compass to identify and construct examples of the 

reducible and irr-reducible polynomials. 

 

Unit III 

 

 

 

Learning 

Out Comes 

Fields:The elements of Galois Theory- Solvability by Radicals- Galois Groups 

over the Rationals. 

(Chapter 5  sections  5.5- 5.8) 

 

After studying this unit, the student is expected to be able to: 

1. Acquire knowledge of Galois Theory 

2. Apply Galois Theoryto rule out existence of simple extension of fixed fields. 

3. Determine the elementary symmetric functions of symmetric polynomials. 

 

Unit IV 

 

 

Learning 

Out Comes 

Finite Fields: Wedderburn’s Theorem on Finite Division Rings.(Chapter 7 

sections 7.1 , 7.2) 

 

Upon  successful completion of this unit, students will be  able to: 

1.Learn concept of Wedderburn’s Theorem 

2.  Give examples of skew field and prove their simplicity. 

3. Prove properties of finite division rings and understand the connection to fields 
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Unit V 

 

 

Learning 

Out Comes 

Finite Fields: A Theorem of Frobenius- Integral Quaternions and the Four-Square 

Theorem.(Chapter 7 sections 7.3, 7.4) 

 

Upon  successful completion of this unit, students will be  able to: 

1. Prove the Frobenius theorem  

2. Determine the Lagrange identity and left division algorithm. 

3. Prove the Four-Square Theorem and their applications. 

Prescribed 

Text  Book 

 

Reference  

Books 

 

 

 

 

 

 

Online 

Source 

Topics in Algebra: I. N. Herstein , Second edition, John Wiley & Sons. 

 

 

1. Modern Algebra by P.B.bhattacharya, S.K.Jain and SR Nagpaul. 

2. Group theory byMaroofSamhan and Fadwa Abu MoryafaPublisher Dar Al 

Khraiji1st edition 1427 H. 

3. A First Course in Abstract Algebra by John B. FraleighPublisher: Pearson, 7th 

edition, 2013 

4. Contemporary Abstract algebra by J. Gallian, Brooks/Cole Pub Co; 8 edition (13 

July 2012). 

 

1. http://www.supermath.info/AlgebraInotes_2016.pdf 

2. http://www-users.math.umn.edu/~garrett/m/algebra/notes/Whole.pdf 

3. https://www.cse.iitk.ac.in/users/rmittal/prev_course/s15/notes/complete_notes.pdf 

Course  

Out Comes 

After completion of this course, students will be able to 

1. Recognize technical terms and appreciate some of the uses of algebra  

2. Demonstrate insight into abstract algebra with focus on axiomatic theories 

3. Apply algebraic ways of thinking 

4. Demonstrate knowledge and understanding of fundamental concepts including 

fields, extension fields and finite fields. 

5. Students grasp the fundamental principles and theory concerning basic algebraic 

structures such as fields and extension fields 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.supermath.info/AlgebraInotes_2016.pdf
http://www-users.math.umn.edu/~garrett/m/algebra/notes/Whole.pdf
https://www.cse.iitk.ac.in/users/rmittal/prev_course/s15/notes/complete_notes.pdf
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Course Code 

&Course Name 
AM 202  

Real Analysis - II 

Objectives1. This course will focus on the proofs of basic theorems of analysis, as appeared in 

one variable calculus. Along the way to establish the proofs, many new concepts will be 

introduced. Understanding them and their properties are important for the development of the 

present and further courses.  

2. The course includes axioms of real number systems, uniform convergence of sequences and 

series, Continuous functions, uniform continuity and Differentiation and Mean Value theorems.  

3. The Fundamental Theorem of Calculus. Series. Power series and Taylor series. 

4. Investigate the consequences of different types of convergence for sequences and series of 

functions, the interchange of limits with other operations such as integrals and derivatives 

5. Also develop some of the calculus of functions of several variables including the general 

inverse and implicit function theorems. 
 

SYLLABUS 
 

Unit I 

 

 

 

 

Learning 

Out Comes 

Riemann-Stieltjes Integral: Definition and existence of the Riemann Stieltjes 

Integral, Properties of the Integral, Integration and Differentiation, the fundamental 

theorem of calculus – Integral of Vector- valued Functions.  

(Chapter 6 of the prescribed text book) 

 

On successful completion of this unit, students will be able to 

1.Determine the Riemann integrability of a bounded function and prove a selection 

of theorems concerning integration. 

2. Understand the applications of Riemann-Stieltjes Integral 

3. Apply these concepts in real world problems. 

Unit II 

 

 

 

 

Learning 

Out Comes 

Sequences and Series of the Functions: Discussion on the Main Problem, Uniform 

Convergence, Uniform Convergence and Continuity,  Uniform Convergence and 

Integration, Uniform Convergence and Differentiation 

(First five sections of Chapter 7 of the prescribed text book) 

 

On successful completion of this unit, students will be able to 

1. Understand the concepts of Uniform Convergence, Uniform Convergence and 

Continuity, Uniform Convergence and Integration 

2. Recognize the difference between point wise and uniform convergence of a 

sequence of functions 

3. Illustrate the effect of uniform convergence on the limit function with respect to 

continuity, differentiability, and integrability. 

Unit III 

 

 

 

Learning 

Out Comes 

Equicontinuous families of Functions, the Stone-Weierstrass Theorem.  

(6th& 7thsections of  Chapter 7 of the text book) 

Power Series: (A section in Chapter 8 of the text book) 

 

On successful completion of this unit, students will be able to 

1. Understand the concepts of Equicontinuous families of Functions, the Stone-

Weierstrass Theorem. 

2. Identify the series and power series. 

3. Studying applications of Equicontinuous families of Functions, the Stone-

Weierstrass Theorem. 

Unit IV 

 

Functions of Several Variables: Linear Transformations, Differentiation, The 

Contraction Principle, The Inverse Function theorem. (First Four sections of 



 

32 

 

 

Learning 

Out Comes 

chapter 9 of the text book) 

 

On successful completion of this unit, students will be able to 

1. Illustrate the convergence properties of power series. 

2. Studying the concept of contraction principle, properties and their applications. 

3. To apply the acquired knowledge in signals and Systems, Digital Signal 

Processing. Etc 

Unit V 

 

 

 

 

Learning 

Out Comes 

Functions of several variables Continued: The Implicit Function theorem, The 

Rank theorem, Determinates, Derivatives of Higher Order, Differentiation of 

Integrals. 

 (5th to 9th sections of Chapter 9 of the text book) 

 

On successful completion of this unit, students will be able to 

1.Studying the concept of implicit function theorem and its applications. 

2. Understand the concepts of Rank theorem, Determinates, Derivatives of Higher 

Order, Differentiation of Integrals. 

3. Learn to apply these concepts to real problems 

Prescribed 

Text  Book 

 

Reference  

Books 

 

 

Online 

Source 

Principles of Mathematical Analysis by Walter Rudin, International Student 

Edition, 3rd Edition, 1985. 

 

1. Mathematical Analysis by Tom M.  Apostal, Narosa Publishing House, 2nd 

Edition, 1985. 

2. Real Analysis by H.L.Royden, Pearson, 4th Ed., 2010. 

 

1. https://math.berkeley.edu/~gbergman/ug.hndts/m104_Rudin_exs.pdf 

        (Solutions to Principles of Mathematical Analysis by Walter Rudin) 

2. https://www.math.lsu.edu/~sengupta/4031f06/IntroRealAnalysNotes.pdf 

3. http://www.math.iitb.ac.in/~ars/week1.pdf 
4. http://www.rupp.edu.kh/news/documents/A_Course_in_Real_Analysis.pdf 

Course  

Out Comes 

After completion of this course, students will be able to 

1. Have sound mathematical knowledge. They have a profound overview of the 

contents of fundamental mathematical disciplines and are able to identify their 

correlations. 

2. Write simple proofs of the results and study the applications. 

3. Demonstrate an understanding of limits ad how that is used in sequences of 

functions, series of functions and differentiation.  

4. Construct rigorous mathematical proofs of basic results in real analysis.  

5. Appreciate how abstract ideas and regions methods in mathematical analysis can 

be applied to important practical problems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://math.berkeley.edu/~gbergman/ug.hndts/m104_Rudin_exs.pdf
https://www.math.lsu.edu/~sengupta/4031f06/IntroRealAnalysNotes.pdf
http://www.math.iitb.ac.in/~ars/week1.pdf
http://www.rupp.edu.kh/news/documents/A_Course_in_Real_Analysis.pdf
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Course Code 

&Course Name 
AM 203  

 Probability 

Objectives 

1.This course provides an elementary introduction to probability and statistics with applications.  

2. Student will explore: basic probability models; combinatorics; random variables; discrete and 

continuous probability distributions; statistical estimation and testing; confidence intervals; and 

an introduction to linear regression. 

3. Be able to use the addition law and be able to compute the probabilities of events using 

conditional probability and the multiplication law. 

4. Be able to use new information to revise initial (prior) probability estimates using Bayes' 

theorem. 

5. Apply problem-solving techniques to solving real-world events. 

 

SYLLABUS 
 

Unit I 

 

 

 

 

 

 

Learning 

Out Comes 

Combinatorial analysis: Introduction,The Basic Principle of counting, 

Permutations, Combinations, Multinomial Coefficients,, The number of integer 

solutions of equations. Axioms of Probability: Introduction,Sample space and 

events, Axioms of Probability, Some Simple Propositions, Sample Spaces Having 

Equally Likely Outcomes, Probability as a Continuous Set Function. 

Section 1.1 to 1.6  of Chapter 1 and 2.1 to 2.6 of Chapter 2 

 

On successful completion of this unit, students will be able to  

1.Understanding the basic concepts of basic principle of counting, Permutations, 

Combinations, Multinomial Coefficients, Sample space and events, Axioms of 

Probability, Some Simple Propositions 

2. Understand the meaning of probability and probabilistic experiment  

3. Obtain an understanding of the role probability information plays in the decision 

making process. 

Unit II 

 

 

 

Learning 

Out Comes 

Conditional Probability and Independence:Introduction, Conditional Probabilities, 

Bayes’s Formula, Independent Events, P(·|F) Is a Probability. 

Section 3.1 to 3.5 of chapter 3 

 

On successful completion of this unit, students will be able to 

1. Understand the meaning of conditional probability, conditioning and reduced 

simple space. 

2. Study applications of Conditional Probabilities, Bayes’s Formula. 

3. Distinguish independent events and dependent events. 

Unit III 

 

 

 

 

 

Learning 

Out Comes 

Random Variables: Random Variables, Discrete Random Variables,Expected 

Value, Expectation of a Function of a Random, The Bernoulli and Binomial 

Random,Properties of Binomial Random Variables,Computing the Binomial 

Distribution Function. 

Section 4.1 to 4.6  of Chapter 4 

 

On successful completion of this unit, students will be able to  

1. Demonstrate understanding the random variable, expectation, variance and 

distributions.  

2. Partially characterize a distribution using a expected value, variance and 

moments. 

3. Derive distributive functions of a random variable. 
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Unit IV 

 

 

 

Learning 

Out Comes 

Poisson Random, Computing the Poisson Distribution Function, Expected Value 

of Sums of Random Variables, Properties of the Cumulative Distribution Function. 

Section 4.7 & 4.9 to 4.10 of Chapter 4 

On successful completion of this unit, students will be able to 

1. Understand the concepts of Poisson Random, Computing the Poisson Distribution 

Function, Expected Value of Sums of Random Variables, Properties of the 

Cumulative Distribution Function. 

2. Calculate various moments of common random variables including at least 

means, variances and standard deviations. 

3. Identify important types of distribution functions such as Poisson distribution 

function, Binomial distribution function and Cumulative Distribution Function. 

Unit V 

 

 

 

 

Learning 

Out Comes 

Limit Theorems:Introduction, Chebyshev’s Inequality and the Weak Law of Large 

Numbers, TheCentralLimitTheorem,The Strong Law of Large Numbers.Additional 

Topics in Probability, The Poisson Process, MarkovChains. 

Section 8.1 to 8.4 Chapter 8 and 9.1 to 9.2 Chapter 9 

 

On successful completion of this unit, students will be able to 

1. Understand limit theorems such as Weak Law of Large Numbers, 

TheCentralLimitTheorem,The Strong Law of Large Numbers 

2. Learn applications of law of large numbers and the central limit theorem and 

how these concepts are used to model various random phenomena. 

3. Extend the concept of a random variable to a random process and understand the 

basic concept of random process. 

Prescribed 

Text  Book 

 

Reference  

Books 

 
 

Online 

Source 

A  First course in Probability by Sheldon Ross, Eight Edition 2010. 

 Pearson Publications 
 

1. Modern probability theory by B.R. Bhat, Wiley, 1985.  

2. Probability and measure by P. Billingsley, Wiley, 1986.  

3. A graduate course in probability theory by H.G.Tucker, 1967, (AP)  

 

1. http://julio.staff.ipb.ac.id/files/2015/02/Ross_8th_ed_English.pdf 

2. https://www.stat.berkeley.edu/~aldous/134/gravner.pdf 

3. http://www.iiserpune.ac.in/~ayan/MTH201/Sahoo_textbook.pdf. 

Course  

Out Comes 

Upon completion of this course, the student will be able to 

1.  Compute the probabilities of composite events using the basic rules of probability.  

2. Demonstrate understanding the random variable, expectation, variance and 

distributions.  

3. Compute the sample mean and sample standard deviation of a series of independent 

observations of a random variable. 

4. Apply the concepts of multiple random variables to engineering applications. 

5. Analyze the correlated data and fit the linear regression models. 

 

 

 

 

 

 

 

 

 

 

 

http://julio.staff.ipb.ac.id/files/2015/02/Ross_8th_ed_English.pdf
https://www.stat.berkeley.edu/~aldous/134/gravner.pdf
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Course Code 

&Course Name 
AM 204  

COMPLEX ANALYSIS 

Objectives1. This course is aimed to provide an introduction to the theories for functions of a 

complex variable. 

2. Student will explore: Elementary properties and examples of analytic functions: Power series- 

Analytic functions- Analytic functions as mappings.  

3. It begins with quick review on the exploration of the algebraic, geometric and topological 

structures of the complex number field. 

4. The concepts of analyticity and mapping properties of function of a complex variable will be 

illustrated. 

5. Complex integration and complex power series are presented. 

 

SYLLABUS 
 

Unit I 

 

 

 

Learning 

Out Comes 

Elementary properties and examples of analytic functions: Power series- Analytic 

functions- Analytic functions as mappings, Mobius transformations  

($1, $2, $3 of chapter-III of prescribed text book) 

 

On successful completion of this unit, students will be able to  

1. Determine the elementary properties and examples of analytic functions.  

2. Evaluate the power series analytic functions as mappings. 

3. Understanding and evaluate analytic functions and Mobius transformation 

functions. 

Unit II 

 

 

 

Learning 

Out Comes 

Complex Integration: Riemann- Stieltjes integrals- Power series representation of 

analytic functions  

($1, $2 of chapter-IV of prescribed text book) 

 

On successful completion of this unit, students will be able to 

1.Understanding the concept of Riemann-Stieltjescomplexintegrals and power 

series with applications. 

2. Expresses the cauchy’s integral formula. 

3. Determine the Riemann stieltjes integrals with applications. 

Unit III 

 

 

 

Learning 

Out Comes 

Zeros of analytic functions- The index of a closed curve, Cauchy’s theorem and 

integral formula.  

($3 $4, $5 of chapter-IV of prescribed text book). 

 

On successful completion of this unit, students will be able to  

1. Explaining the concepts, proof of Cauchy’s theorem. 

2. Determine the zeros of analytic functions. 

3. Expresses the Cauchy’s theorem, Cauchy’s integral formula and Moreara’s 

theorem. 

Unit IV 

 

 

 

Learning 

Out Comes 

The homotophic version of Cauchy’s theorem and simple connectivity- Counting 

zeros; the open mapping theorem.  

($6, $7 of chapter-IV of prescribed text book) 

 

On successful completion of this unit, students will be able to 

1. Understand the concept of homotophic version of Cauchy’s theorem and simple 

connectivity- Counting zeros; and proof of the open mapping theorem. 

2. Determine the concept of homotopic version of Cauchy’s theorem and simple 

connectivity. 
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3. Evaluate the counting zeros of analytic functions. 

Unit V 

 

 

Learning 

Out Comes 

Singularities: Classifications of singularities- Residues- The argument principle.  

($1, $2, $3 of chapter-V of prescribed text book) 

On successful completion of this unit, students will be able to  

1.Classification of singularities. 

2. Evaluate the Residue and expresses the residue theorem. 

3. Learn the concept singularities and their applications. 

Prescribed 

Text Book  

 

Reference 

Books 

 

 

 

 

 

Online 

Resource 

Functions of one complex variables by J.B.Conway : Second edition, Springer 

International student Edition, Narosa Publishing House, New Delhi. 
 

1. Complex Variable and Applications by R.V. Churchill and J. W. Brown, Tata 

McGraw Hill, 2008.  

2. Complex Analysis by L.V.Ahlfors, Tata McGraw Hill, 1979.  

3. Foundation of Complex Analysis by S. Ponnuswamy,Narosa Publishing House, 

2007.  

4. Complex Variables: Theory and Applications by H.S. Kasana, PHI, 2006.  
 
1. http://www.maths.lth.se/matematiklu/personal/olofsson/CompHT06.pdf.  

2.https://www.if.ufrj.br/~tgrappoport/aulas/metfis1/complex.pdf 

3. http://math.sfsu.edu/beck/papers/complex.pdf. 

Course  

Out Comes 

After completion of this course, students will be able to 

1. Analyze limits and continuity for functions of complex variables, understand 

about the Cauchy-Riemann equations, analytic functions, entire functions 

including the fundamental theorem of algebra,  

2. Evaluate complex contour integrals and apply the Cauchy integral theorem in its 

various versions, and the Cauchy integral formula,  

3. Analyze sequences and series of analytic functions and types of convergence,  

4. Represent functions as Taylor and Laurent series, classify singularities and 

poles, find residues and evaluate complex integrals using the residue theorem’  

5. Understand the conformal mapping and apply real world problems 
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Course Code & 

Course Name 
AM 205  

Graph Theory 

Objectives 

1. Graphs are used to model networking problems in physical and biological sciences etc.  

2. As an essential tools in computer and information sciences, the concepts in Graph Theory 

address problems of social media, linguistics, chemical bonds, computational neuro science, 

market and financial analysis, communication system, data organisation, flows and links.  

3. Graphs are mathematical constructions used to describe collections of objects some pairs of 

which are related to each other. For example a family tree is a collection of people in which some 

are related to others by parentage.  

4.  To understand and apply the fundamental concepts in graph theory. 

5. To apply graph theory based tools in solving practical problems. 

 

SYLLABUS 
 

Unit I 

 

 

Learning 

Out Comes 

Basic concepts, Isomorphism, Euclidian and Hamilton Graphs 

 

 

On successful completion of this unit, students will be able to 

1. Learn the concepts of connectedness, walk, path circuits.  

2. Write examples of connected graphs, walk, path circuits Euler graph, etc. 

3. Apply these concepts in real life problems 

Unit II 

 

 

 

Learning 

Out Comes 

Trees, Properties of Trees, Spanning Trees, Connectivity and Separability, 

Network flows. 

 

 

On successful completion of this unit, students will be able to 

1. Determine the concept of Graph theory and different types of graph.  

2. Understand the concept of Fundamental circuits and cut-sets 

3. Describe the network flows and isomorphism 

Unit III 

 

 

 

Learning 

Out Comes 

Planar graphs, Kuratowski’s two graphs, Different representations of planar 

graphs, Detection of Planarity, Geometric and Combinational Duals of a graph, 

Vector spaces of a Graph. 

 

On successful completion of this unit, students will be able to 

1. Will be able to learn the concept of fundamental cycles spanning concept 

2. Describe the concept of geometric dual, spanning concept. 

3. Solving the application of  fundamental cycles spanning concept. 

Unit IV 

 

 

 

 

Learning 

Out Comes 

Matrix representation of graphs, Incidence and circuit matrices of a graph, 

Fundamental Circuit matrix, Application to a Switching network, Cut set and Path 

Matrices, Adjacency matrices, Directed Graphs, Trees with directed Edges, 

Incidence and adjacency matrix of a digraph. 

 

On successful completion of this unit, students will be able to 

1. Determine the concept of Coloring problems. 

2. Describe the concept of  chromatic number. 

3. Solve the application of four color problem. 

Unit V 

 

 

 

Coloring, Covering and Partitioning, Chromatic number, Chromatic Partitioning, 

Chromatic polynomial, Matchings, Coverings, The form color problem, 

Applications of graph theory inOperations Research. 
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Learning 

Out Comes 

On successful completion of this unit, students will be able to 

1. Describe the concept of Directed graphs. 

2. Determine the concept of binary relations. 

3. Solve the concept of Euler digraphs. 

Prescribed 

Text  Book 

 

Reference  

Books 

 
 

 

Online 

Source 

Graph Theory and its Application to Engineering and Computer Science by 

NarsingDeo, PHI, 1979. 

 

1. Graph Theory by F. Harary, Addison Wesley Publishing company, 1969.  

2. Introduction to Graph Theory by R. J. Wilson, Longman Group Ltd., 1985 . 

3.Graph Theory with applications by Bond JA and Murthy USR, North Holland, 

New York. 

 

1. http://www.zib.de/groetschel/teaching/WS1314/BondyMurtyGTWA.pdf. 

2. http://math.tut.fi/~ruohonen/GT_English.pdf.  

3. https://www.maths.ed.ac.uk/~v1ranick/papers/wilsongraph.pdf.  

Learning 

Out Comes 

On successful completion of this course, students will be able to 

1. Key concepts from the text and questions arising 

2. Investigation of questions posed for seminar discussion; 

3. Occasional presentation by students of key items from the SYLLABUS; 

4. Strategies for thinking about graph theory and about mathematics generally; 

5. Proofs in graph theory. 

6. Mathematical writing. 

Course  

Out Comes 

After completion of this course, students will be able 

1. Demonstrate knowledge of the SYLLABUS material; 

2. Write precise and accurate mathematical definitions of objects in graph theory; 

3.Use mathematical definitions to identify and construct examples and to 

distinguish examples from non-examples; 

4. Validate and critically assess a mathematical proof; 

5.Use a combination of theoretical knowledge and independent mathematical 

thinking in creative investigation of questions in graph theory; 

6. Reason from definitions to construct mathematical proofs; 

7. Write about graph theory in a coherent and technically accurate manner. 

 
 


