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Semester — Il
SEMESTER Il (MATHEMATICS)

4 Credits Courses

S.No. | Course | CourseNo. | Course Credits Marks Total
Type Title _ Marks
Theory:75 Tutorial:25 100
Mid Sem End Sem | Assessment | Exam
Exam Exam
i} Major UMJMAT301 | Real 4 15 marks 60 10 marks 15 Marks
1 Analysis-| marks
2. Major UMIMAT302 | Partial 4
‘ Differential
L Equations
S,
3. | Minor | UMIMAT303 | Real 4
; \! i Analysis _|
3 Credits Courses
:_gﬁo | Course | [CourseNo. |  Course Title | Cradits 5 Total Marks | Total

| Theory 75

Mld Semester: 15
marks

i Foundatnons of
Mathematics

- UMDMAT304

UAEMAT306 | Linear

l
l
| Programming

2 Credits Courses

| s.No. | Course | Course No. Course Title Credits Total Marks

! Type
? Theory Practical
USEMAT305 LATEX 2 Mid Semester: 10 20 marks

e e e i T
Total

marks

marks
\ End Semester: 2

| ' } marks i

50




University of Jammu
Syllabus of Mathematics at FYUGP under CBCS
as per NEP-2020.

- SEMESTER III
(Examination to be held in December 2023, 2024, 2025)
Major Course

Course Code: UMJMAT301

Course Title: Real Analysis-1

Credits: 04

Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The main objective of this course is the study of sequences
and scrics of real numbers.

Prerequisite of this course: UNMIMATI10! and UMJMAT201

Structure of the Course: This course is divided into four units of 15 class

lectures each, wherein one lecture is of one hour duration.
Unit-I

Finite and infinite sets. Intervals. Couutable and uncountable sets, Absclute
value and the Real line. Triangular Inequality, Bounded and unbounded sets,
Supremum and infimum of sets, Least upper bound and greatest lower bound,
R as a complete ordered field, Existence of rationals and irrationals between
reals. Examples and Exercises based on these topics-to be done as tutorials.

Unit-II

Definition of real sequences, Limit of a sequence, Convergence, houndedness and
divergence of sequences, Oscillatory and monotone sequences, Uniqueness of a
limit. Operations on convergent and divergent sequences. Monotone Conver-
gence Theorem and its applications to the calculation of square root of positive
numbers. Sequeezing Principle. Examples and Exercises based on these topics-
to be done as tutorials.
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Unit-I11

Subsequences and Bolzano-Welerstrass Theorem, Cauchy Sequences. Cauchy’s
General Principle of Convergence, Nested Interval Theorem, Contractive Se-
quences. Examples and Excrciscs based on these topics-to be donc.as tutorials.

Unit-I1V

Infinite series and their convergence and divergence, Cauchy’s Criterion for se-
ries, Conditional and absolute convergence, Ceometric series test, p-series test,
comparison tests, D’Alembert’s ratio test, Cauchy’s rout test, Raahe’s test,
Causs test (without proof). Examples and Exercises based on these topics-to
be done as tutorials.

Text Books:

1. Robert G. Bartle and Donald R. Sherbert. Introduction to Real Analysis,
Wiley India Editivn, 2011.

2. Richard R. Goldberg. Methods of Real Analysis. Oxford and IBH Publish-
ing Co. Pvt. Ltd, New Delhi.
Reference Books:

1. S.C. Malik and Savita Arora, Mathematical Analysis. New Age Interna-
tional Publisher, 1982 (2020 rcprint).

9 Sudhir R. Ghorpade , Balmohau V. Limaye, A Course in Calenlus and
Real Analysis, Springer, 2018.

3. Walter Rudin, Principles of Mathematical Analysis, 3rd Edition, McGraw-
Hill International Editions. 1976.

4. Tom M. Apostol. Mathematical Analysis, Narosa Publishing Honse, 1985.

_ Charles G. Denlinger, Elements of Real Analysis. Jones and Bartlett India
Pvit. Ltd, 2011.

(=1}

. Houshang H. Sohrab, Basic Real Analysis, Birkhauser, 2003.
H. Protter, Basic Elements of Real Analysis, Springer, 1998.
 Stevan G. Krantz, Real Analysis and Foundations, CRC Press, 2000.

e o = o

_ William R. Parzvnski and Philip W. Zipse, Introduction to Mathematical
Analysis, McGraw-Hill International Editions, 1987.

Note to the College: Teaching and understanding of concepts of Mathematics
being different from other disciplines requires problem solving sessions bevond
regular class work. Therefore, extra three lectures per week ueed to be devoted
to problem solving sessions as tutorials.
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Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall be a Mid Term Assessment Test of 90 minutes duration carrying 15
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
concducted by the conrse coordinator.

(ii) The External End Semester Examination of 3 hours duration carrving
60 marks. shall consist of two sections:

Section A. Four(4) short answer questions one question from each unit and
cach question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
svilabus (two guestions from each unit) out of which four(4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks.
(iil) 25 marks are allotted to Tutorials out of which 10 marks are allotted to
continuous assessment and 15 marks are for the final examination (on Tutorials).

! /’/ ~
(/V Ly 7
Y o RS 2 25 |
| e (v
\ Y\eo V\Y\ :,



University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER III
(Examination to be held in December 2023, 2024, 2025)
Major Course

Course Code: UMIJIMAT302

Course Title: Partial Differential Equations Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: This course aiwus at gaining & clear intuitive understanding
of the concept of partial differential equation and its relevance in describing
physical phencmena snch as diffusion and wave propagation, aud to learn the
separation of variables method to solve linear parabolic, elliptic and hyperbolic
partial differential equations.

Prerequisite of this course: UMJIMAT101 and UMJMAT201

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of one hour duration.

Unit-1I

Introduction to Partial Differential Equations, order and degree of a partial
differential equation, Formation of partial differential cquations by eliminating
arbitrary coustauts and fuuctious, types of partial differential equations. La-
grange’s method of solving partial differential equations of order one. Examples
and Exercises based on these topics-to be done as tutorials.

Unit-11
Noulinear partial differential equations of degree one. Complete integral, sin-
gular intcgral, gencral solution, Charpit's method and solution of equations of

the type f{p.q) =0, z =pr+qu+ f(pq), and fx,p) = gly, q). Examples and
Excreises based on these topics-to be‘done as tutorials.

Unit-IIT

Homogenous and Non-Homogenous linear partial differential equations of 2nd
and 3rd order with constant coefficients of the type F(D, D’) = g(z.y), where
g(z,y) = 0.e"™*", sin(az + by), cos(az + by). flaz +by)x™y", Ve**+h_ Ho-
mogenous partial differential equation of the type

(D + 1 D')(D +m2D')(D + mx D)z = fr,y).

Exanples and Exercises based ou these topics-to be done as tutorials.

”<



Unit-IV

Classification of second order partial differential equation, Canonical form, Canon-
ical form of hyperbolic, parabolic and clliptic cquations. Solution of heat and
wave equations by separation of variables, Dirichlet problem for a rectangle,
Ncumann problem for a rectangle. Examples and Exercises based on these
topics-to be done as tutorials.

Text Book: ~
K. Sankara Rao, Introduction to Partial Differential Equations, Prentice Hall of
India Pvt. Ltd. 2007.

Reference Books:

1. I. N. Sneddon, Elements of Partial Differentiul Equations, McGraw-Hill
International Editions.

2. T. Hillen, I. E. Leonard and H. Van Rocssal. Partial Differential Equa-
tioms, Wiley- AJohn Wiley and Sons Ine. Publications, 2012.

3. M.D. Raisinghania, Ordinary and Partial Differential Equations. S. Chand
and Co., 2020.

4. E. G. Petrovsky, Lectures on Partiel Differential Equations, Dover Publi-
cation Ine. 1991.

Note to the College: Teaching and understanding of concepts of Mathematics
being different from other disciplines requires problem solving sessions beyond
regular class work. Therefore, extra three lectures per week need to be devoted

to problem solving scssions as tutorials.

Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall be a Mid Term Assessment Test of 90 minutes duration carrying 15
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted by the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrying
60 marks, shall consist of two sections:

Section A. Four(4) short answer questions onc question from cach unit and
each question shall carry three(3) marks. All questious shall be comnpnlsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
svllabus (two questions from each unit) out of which four(4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks. -
(iti) 25 marks are allotted to Tutorials out of which 10 marks are allotted to
continuous assessment and 15 marks are for the final cxamination (on Tutorials).
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University of Jammu
Syllabus Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER III
{Examination to be held in December 2023. 2024, 2025)
Minor Course

Course Code: UMIMAT303
Course Title: Real Analysis

Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15

Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The main objective of this course is the study of sequences
and series of real numbers.

Prerequisite of this course: U MJIMATI101 and UMIMAT201

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of one hour duration.

Unit-I

Finitc and infinite scts, Intervals, Coutable and uncountabic sets, Absolute valuc
and the Real line. Triangniar Iuequality, Bonnded and unbonusded sets, Supre-
mum and infimum of sets, Least upper bound and greatest lower bound. R as
a complete ordered feld, Existence of rationals and irrationals between reals.
Examples and Exercises based on these topics.

Unit-11

Definition of real sequences, Limit of a sequence, Convergence, boundedness and
divergence of sequences, Oscillatory and Monotone sequences. Uniqueness of a
limit. Operations un cunvergent and divergent sequences. Monotone Conver-
gence Theorem and its applications to the calculation of square root of positive
numbers, Sequeezing Principle. Examples and Exercises based on these topics-
to be done as tutorials.

Unit-IIT

Subsequences and Bolzano- Weierstrass Theorem., Cauchy Sequences, Cauchy’s
General Principle of Convergence, Nested Interval Theorem, Contractive se-
quences. Examples and Exerciscs based on these topics-to be donc as tutorials.

Unit-IV

Infinite series and their convergence and divergence, Cauchy’s Criterion for se-
‘ries, Conditional and absolute couvergence, Geowetric series test, p-series test,
comparison tests, D’ Alembert’s ratio test, Cauchy’s root test, Raabe's test,
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Gauss test (without proof). Examples and Exercises based on these topics-to
be done as tutorials.

Text Books:

1. Robert G. Bartle and Donald R. Sherbert, Introduction to Real Analysis,
Wiley India Edition, 2011.

2. Richard R. Goldberg, Methods of Real Analysis, Oxford and IBH Publish-
ing Co. Pvt. Ltd. New Delhi.
Reference Books:

L. 8.C. Malik and Savita Arora, Mathematical Analysis, New Age Interna-
tional Publisher, 1982 (2020 reprint).

2. Walter Rudin, Principles of Mathematical Analysis, 3rd Edition. McGraw-
Hill International Editions. 1976.

3. Tom M. Apostol. Mathematical Analysis, Narosa Publishing House, 1985.

4. Charles G. Denlinger. Elements of Real Analysis. Jones and Bartlett India
Pvt. Lid, 2011.

- Houshang H. Solirab, Basic Real Analysis, Birkhauser, 2003.

L

6. H. Protter, Basic Elements of Real Analysis, Springer, 1998.

|

. Stevan G. Krantz, Real Analysis and Foundations, CRC Press, 2000.

8. William R. Parzynski and Philip W. Zipse, Introduction to Mathematical
Analysts, McGraw-Hill International Editions, 1987.

Note to the College: Tcaching and understanding of concepts of Mathematics
being differeut from other disciplines requires problem solving sessions beyoud
rcgular class work. Therefore, extra three lecturcs per weck be devoted to
problem solving sessions as tutorials.

Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall be a Mid Term Assessment Test of 90 minutes duration carrying 15
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted by the course coordinator.

(i) The External End Semester Examination of 3 hours duration carrying
G0 marks, shall consist of two sections:

Section A. Four(4) short answer questions one guestion from each unit and
cach question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long auswer questions spread uniformly over the entire
syllabus (two questions from cach unit) out of which four(4) questions are to

Q/
/
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be answered selecting at least pne question from each unit. Each question shall
carry 12 marks.

(iii) 25 marks are allotted to Tutorials out of which 10 marks are allotted to
continuous asscssment and 15 marks arc for the final cxamination (on Tutorials).



University of Jammu
Svllabus Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER III
(Examination to be held in December 2023. 2024, 2025)
‘Multidisciplinary Course

Course Code: UMDMAT304 )

Course Title: Foundations of Mathematics

Credits: 03 Total Number of Lectures: Theory: 45
Maximum Marks: 75,

Objectives: The objectives of the course is to introduce the students to the
langnage of mathematics-the langnage to know the nature, As Mathematics has
vast range of applications to almost all disciplines of learning and evolves the
critical thinking develops a logical and rational approach towards the solutions of
problems. learning of the basic mathematics is indispensable for for the creation
of critical and logical thinkers, that’s why this course is designed.

Structure of the Course: This course is divided into four units of 45 lectures
in total; tentative number of lectures required for each unit is indicated against
each unit. wherein one lecture is of one hour duration.

Unit-I (12 Lectures)

Propositions. truth values and truth tables, negation, conjunction and disjunc-
tion, implications. bi-conditional propositions, converse, contrapositive and in-
lence: logical equivalences, predicates

verse propuesitions, propusitional equiva
; ion. Analysis of arguments. Examples

and quar oIS, té& I0gY and contraqict

and exercises on these topics.
Unit-1T (12 Lectures)

Sets, subsets, set operations. the laws of set theory and Venn diagrams. Ex-
amples of finite and infinite sets. finite sets and counting principle, power set,
classes of sets. Difference and symmetric difference of two sets, set identities,
generalized union and intersections with laws. Examples and exercises on these
topics.

Unit-IIT (12 Lectures)

Cartesian product of sets, relation between sets, types of relation. partition of
a set, fundamental theorem of equivalence relation(statement only). Functions:
Basic definitions, injective function, surjective function. bijective function, com-
position of functions, inverse of a function. Examples and exercises on these
topics.




Unit-IV (09 Lectures)

Prime numbers. GCD, LCM, division algorithm, relation between GCD and
LCM, principle of mathcmatical induction. Examples and cxercises on thesc
topics.

Text Book: Steve Warner, Pure Mathematics for Beginners, Get 300 LLC,
2018.

Reference Books:

1. Shobha Bagai, Amber Habib and Geetha Venkataraman, A Bridge to
Mathematics, Sage Publications India Pvt Ltd., 2017.

9. David M. Burton, Elementary Number Theory, McGraw Hill Educativn,
2017.

3. Paul R. Halmos, NaA ~ve Set Theory, Springer, 1998.

4. K. Devlin, The Joy of Sets: Fundamentals of Contemporary Set Theory,
Undergraduate Texts in Mathematics, ond Edition, New Yurk. Springer.
1993.

5. NCERT Textbook of Mathematics for Class X1, Junmu and Kashmir State
Board of School Education, 2022

Note to the College: Teaching and understanding of concepts of Mathematics
being different from other disciplines requires problem solving sessions beyond
regular class work. Therefore, extra three lectures per week be devoted to
problem solving sessions as tutorials.

Scheme of Examination: (i) After covering half of the syllahus, there shall
be a Mid Term Assessment Test of 90 minutes duration carrving 15 marks. The
question paper must spread over entire two units and questions asked should
be of short answer as well as long answer type. This test shall be conducted by
the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrving
60 marks, shall consist of two sections:

Section A. Four(4) short answer questions one question from each unit and
cach question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
svllabus (two questions from each unit) out of which four(4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks.

.K/@” / / .



University of Jammu
Syllabus Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER III
(Examination to be held in December 2022. 2023, 2024)
Skill Enhancement Course

Course Code: USEMAT305

Course Title: LATgX

Credits: 02

Total Number of Lectures:30, Theory: 15, Practicals: 15
Maximum Marks: 50,

Objectives: This course aims at learning at Mathematical Typesetting with
LATg X so as to acquaint the students with tips and techniques for document
processing.

Structure of the Course: This course is divided into three units of 15
lectures in total; tentatively 5 lectures are required for each unit wherein one
lecture is of one hour duration.

Unit-I{5 Lecture)

Introduction to Latex: Bencfits of LateX, open-source software, installing La-
teX, introdiction to LateX packages, creating a dociment (Preamble-commarnds
to create LateX file), adding basic information to a document, formatting words.
lines. paragraphs, line spacing and changing styles, creating a two-column land-
scape document.

Unit-T1(5 Lecture)
Mathematical typesetting with LateX: Accents and symbols, mathematical type-

setting {elementary and advauced): use of braces, backslash, power. subscript,
superscript, fractions, roots. ellipsis etc.

Unit-I1I(5 Lecturce)

Mathematical Equations: Writing mathematical cquations, mathematical sym-
bols, multiline equations, inserting sections. subsections, pictures. enumerating
the text, writing matrices. Introduction to Beamer presentations. Introduction
to Overleaf (for creating LateX docnment ouline).

Practical: 01 Credit
Duration: 15 hours

Copmputer Laboratory Work:
At least 10 practicals from the entire syllabus: creating 05 LateX documents
with different packages and styles. 03 practicals for preparing beamer presenta-
tion and 02 practicals on creating LateX docnment in Overleaf.

11
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Book Recommended

1. Stefan Kottwitz, LateX: Beginner’s Guide, Packt Publishing, Brmingham,
Mumbeai, 2011.

2. Antoni Diller, LATEX: Line by Line. John Wiley and Sons, 1999.

3. Donald Bindner and Martin Erickson, A Student’s Guide to the Study,
Practice, and Tools of Modern Mathematics, CRC Press, Tavlor and Fran-
cis Group, LLC, 2011.

4. Leslie Lamport, LaTeX: A Document Preparation System, User’s Guide
and Reference Manual, Second Edition, Pearson Education. Indian Reprint,
1994.

5. M. Goossen, S. Rahtz and F. Mittebach, The LATEX: Graphics Compan-
ion, Adison Wesley, 1997.

Scheme of Examination: Internal Examination: To be conducted by the
Course Coordinator.
(i) After covering half of the syllabus, there shall be a Mid Term Assessment
Test of 90 minutes duration carrying 10 marks. The question paper must spread
uniformly over half of the syllabus covered and questions asked shonld be of short
answer as well as long answer type. This test shall be conducted by the course
coordinator.

(ii) The Iuternal End Semester Examination of 2% hours duration carrying
15 marks, shall consist of two scctions:

Section A. Four(3) short answer questions one question from each unit and
each question shall carry 2 marks. All questions shall be compulsory.

Section B. Six(6) long answer questions spread uniformly over the eutire
syllabus {two questions from cach unit) out of which three(3) questions are to
be answered selecting at least one question from each unit. Each qnestion shall
carry 3 marks.

Practical Examination
(i) Daily Evaluation of practicals/tutorials/viva-voce/records: 10 marks
(ii) Final Practical Examination: 15 marks.




University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER III
(Examination to be held in December 2023. 2024, 2025)
Ability Enhancement Course

Course Code: UAEMAT306

Course Title: Linear Programming

Credits: 03 Total Number of Lectures: Theory: 45
Maximum Marks: 75

Objectives: Besides finding the optimal solution, the amin objective of
this course is using LPP to provide an information base for the most efficient
allocation of scarce so as to optimize the allocation of some resources.

Structure of the Course: This conrse is divided into four units of 43
lectures in total; tentative number of lectures required for cach unit is indicated
against each unit, wherein one lecture is of one hour duration.

Unit-I (12 Lectures)

The Linecar Programming Problems: Standard, Canonical and Matrix Forms,
Deccision Variables, Objective Function and Constraints, Solution of LP Prob-
lems by Graphical Method; Hyperplanes, Extreme Points, Convex and Poly-
hedral Sets. Examples and Exercises based on these concepts-to be done as

tutorials.
Unit-II(11 Lectures)

Idea of Slack and Surplus Variables, Basic solutions: Basic Feasible Solutions:
Reduction of any feasible solution to a basic feasible solution; Infeasible solution,
anhounded solntion, Nou-degenerate basic feasible solution, Maximun Feasible
Solution: Correspondence between basic feasible solutions and Extreme Points,
Fundamental Theorem of Linear Programming. Examples and Exercises based
on these concepts-to be done as tutorials.



Unit-IIT (11 Lectures)

Simplex method: Optimal solution, Termination criteria for uptimal svlution
of the Linear Programming Problem, Unique and Alternate Optimal Solutions,
Unboundedness; Simplex Algorithm and its Tableau Format. Examples and
Exercises based on these concepts-to be done as tutorials.

Unit-IV (11 Lectures)

Motivation and Formulation of Dual Problem. Dual Simplex Method, Applica-
tions of LP models to: Product-Mix Problems. Transportation Problem, Assign-
ment Problem, Diet Problem. Examples and Exercises based on these concepts-
to be done as tutorials.

Text Books:

1. G. Hadley, Linear Programming, Narosa Publishing House. 1997.

9. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali. Lincar Pro-
gramming und Network Flows, (4th Ed.), John Wiley and Sous, 2010.

Reference Books:

: vV S} - 3 SR e ifot S Y. oy LSS 1 e Wilavw
1. G. V. Shenoy, Linear Programming, Methods and Applications, Wiley

Easter Ltd. 1992.
2. Steve Vajda, Mathematical Programming. Dover Publications Inc. 2009.

Note to the College: Teaching and understanding of concepts of Mathematics
being different from other disciplines requires problem solving sessions beyond
regular class work. Therefore, extra three lectures per week be devoted to
problem solving sessious as tutorials.

Scheme of Examination: (i) After covering half of the syllabus, there shall
be a Mid Termn Assessment Test of 90 minutes duration carrving 15 marks. The
question paper must spread over uniformly on the first two units and questions
asked should be of short answer as well as long answer tvpe. This test shall be
conducted by the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrying
60 marks, shall consist of two scctions:

Section A. Four(4) short answer questions onc question from cach unit and
each question shall carry three(3) marks. All questions shall be eompulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
syllabus (two questions from each unit) out of which four(4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks.
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Semester — IV(MATHEMATICS)

4 Credits Courses

S.No. | Course | Course No. Course Title Credits Marks Total
Type Marks

‘ Theory: 75 Tutorial:25 100

L Major | UMIMAT401 Real Analysis-1l | 4 Mid End Assessment | Exam

| , l 1 Semester: | Semester

? Major | UMJMAT402 | Abstract

| ; | Algebra-l

3. | Major | UMJMAT403 | Theory of 4

' ! N 15 marks | 60 marks 10 marks 15

! | l umbers

| | | : e i marks

| 4. | Major | UMIMAT405 | Three | 4 | ‘

' | Dimensional | i

| Minor

| UMIMAT406

| |
| Solid Geometry |

| Abstract
| Algebra

¢ tne DEP2 _ratics
Head o w. of Mttt ! S(,
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University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER IV
(Examination to be held in May 2024, 2025, 2026)
Major Course

Course Code: UMJIMAT401

Course Title: Real Analysis-I1

Credits: 04 Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: This course aims at advancing the course on Real Analysis-
I (UMJMAT301) that includes uniform continuity, Ricmann integral, uniform
convergence of sequences and series of functions.

Prerequisite of this course: UMJMAT301

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of one hour duration.

Unit-I

Cauchy’s condensation test and convergence of alternating series, Absolute and
conditional convergence, Leibnitz’s test. Some theorems on continuity and uni-
form continuity viz. every continuous function attains its bounds on a closed
and bounded interval, location of roots, Intermediate value theorcm. continu-

hnpltes uniforin contiimity on closed and bounded intervals, relation be-

nuity. Examples ané coxerciscs based on

hese concepts-to he done as tutorials.
Unit-II

The Riemann Integral: Definitions and existence of the integral, Refinement of a
partition, Darboux’s property, Conditions of intcgrability, the integral as a limit
of sum, Integration and differentiation, The Fuindamental Theorem of Caleulns,
Mean Value Theorems of Integral Calculus, Integration by parts. Change of
variahle in an integral, Second Mean Valne Theorem. Examples and exercises
based on these concepts-to be done as tutorials.

Unit-T1T

Point-wise and uniform convergence of a sequence and scrics of functions, Cauchy’s
criterion for nmiforin convergence. M, —test for nuiform convergence of a se-
quence, Welerstrass A —test for uniform convergence of a scries, Abel’s test.
Examples and exercises based on these concepts-to be done as tutorials.



Unit-1V

Properties of uniformly convergent sequences and series: Uniform convergence
and continuity. Uniform convergence and Integration, Uniform convergence and
differentiation. Examples and exercises based on these concepis-to be done as

tutorials.
Text Books:

1. Robert G. Bartle and Donald R. Sherbert, Introduction to Real Analysis,
Wiley India Edition, 2011.

9. Richard R. Goldberg. Methods of Real Analysis, Oxford and IBH Publish-
ing Co. Pvt. Ltd. New Delhi.

Reference Books:

1. S.C. Malik and Savita Arura, Mathematical Analysis. New Age Interna-
tional Publisher, 1982 (2020 reprint).

9. Walter Rudin, Principles of Mathematical Analysis, 3rd Edition. McGraw-
Hill International Editions, 1976.

3. Tom M. Apostol. Muthematical Analysis, Narosa Publishing House, 1985.

4. Charles G. Denlinger. Elements of Real Analysis, Joues and Bartlett India

Pvt. Ltd, 2011.
5. Houshang H. Schrab, Basic Real Analysis, Birkhauser, 2003.
6. H. Protter, Basic Elements of Real Analysis, Springer, 1998.
7 Stevan G. Krantz, Real Analysis and Foundations, CRC Press, 2000.

8. Williamn R. Parzyvnski and Philip W. Zipse, Introduction to Muathematical
Analysis, McGraw-Hill International Editions, 1987.

Note to the College: Teaching and understanding of concepts of Mathematics
being different from other disciplines requires problem solving sessions bevond
regular class work. Therefore, extra three lectures per week need to be devoted
to problem solving sessions as tutorials.

Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall he a Mid Term Assessment Test of 90 minutes duration carrying 15
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted by the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrying

60 marks, shall consist of two scctions:
/ yg',;s.
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Section A. Four(4) short answer questions one question from each unit and
each question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
svllabus (two questions from each unit) out of which four{4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks.
(iii) 25 marks are allotted to Tutorials out of which 10 marks are allotted to
continuous assessment and 15 marks are for the final examination (on Tutorials).

3
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University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER IV
(Examination to be held in May 2024, 2025, 2026)
Major Course

Course Code: UMJIMAT402

Course Title: Abstract Algebra-I

Credits: 04 Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The aim of this course js to introduce an algebraic structure
called group and study its propertics. Three fundamental theorcms of group
isomorphism is the nltimate goal of this course.

Prerequisite of this course: Knowledge of Higher Secondary level math-
cinatics courses is cnough to follow this coursc.

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of une hour duration.

Unit-1

Review of Logic, Equivalence relation and Fundamental Theorem on equiva-
lence relation. Binary operations, semi-group and group with plenty of examples
from number svstems, matrices, functions, polynomials, group of symmectrics of
triangle, square {Diliedral groups) ete. Abelian gronp, nou-abelian group. finite
group, order of an clement of a group. Examples and excrciscs on these topics-to
be done as tutorials.

Umit-IT

Sub-groups and their characterisation, intersection, union and product of sub-
groups, subgroups gencrated by a subsct, center of group, commutator subgroup
of a group, characterisation of abelian group in terms of commmtator snbgroup.
Examples and cxercises on these topics-to be done as tutorials.

Unit-I11

Permutations and their properties, Even and Odd permutations, Cyclic groups
and their generators, properties of cyclic groups. Cosets: Left Cosets and Right
Coscts and their propertics, Lagrange’s Theorem, Index of a subgroup. Euler's
Theorem, Ferinat Theorem. Examples and exercises ou these topics-to be done

as tutorials.
18
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Unit-IV

Normal subgroups and their properties, Group homomorphisms and their prop-
erties, Group isomorphisms and their properties. Quotient groups, Kernel of
a group homomorphism. First, Second and Third Isomorphism Theorems for
groups. Examples and exercises on these topics-to be done as tutorials.

Text Books:

1. Steve Warncer, Pure Mathematics for Beginners, Get 800 LLC, 2018.

2. N.S Gopalakrishnau, University Algelna, New Age International Publishi-
crs, 2009.

Reference Books:

1. John B. Fraleigh, A first Course in Algebra, Narosa Publishing House,
2003.

2. 1. N. Herstein. Topics in Algebra, John Wiley and Sons Inc., 2006.
3. Michael Artin, Algebra, Pearson New International Edition, 2013.

4. Thomas W. Hungerford, Algebra, Springer, 1974 (Seventh Indian Print,
2014).

5. D. A. R. Wallace, Groups, Rings and Fields, Springer, Second Indian
Print, 2015.

o o ; < e i L
Maodern alnehys Vilkaz Puhlichine
{ OQET wyeYid, VisAas Fubllsimg

. Ltd.. 1972

Note to the College: Teaching and understanding of concepts of Mathematics
being different from other disciplines requires problem solving sessions bevond
regular class work. Therefore, extra three lectures per week need to be devoted
to problem solving sessions as tutorials.

Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall be a Mid Term Assessment Test of 90 minutes duration carrying 15
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted by the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrving
60 marks, shall consist of two scctions:

Section A. Four(4) short answer questions one question from each unit and
cach question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long auswer questions spread uniformly over the entire
svllabus (two questions from cach unit) out of which four(4) questions are to

19
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be answered selecting at least one question from each unit. Each question shall

carry 12 marks.
(iii) 25 marks are allotted
continuous asscssment and

to Tutorials out of which 10 marks are allotted to
15 marks arc for the final cxamination (on Tutorials).
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University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER IV
(Examination to be held in May 2024, 2025, 2026)
‘Major Course

Course Code: UMJIMATA403

Course Title: Theory of Numbers

Credits: 04 Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The main objective of this course is to introduce an elementary
theory of numbers.

Prerequisite of this course: Knowledge of Higher Sccondary level math-
ematics courses.

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of one hour duration.

Unit-I

Divisibility: the division algorithms and its uniqueness, greatest common di-
visor, prime number, Euclid’s first theorem, Fundamental Theorem of Arith-
metic, staudard form of au integer, divisior of 7. Linear Diophantine Equation
z + by = ¢, nceessary and sufficient condition for solvability of lincar Dic-
phantine equation, Radix representation, Euclid’s second theorem, Infinitude of
primes of the form 4n + 3 and of the form 6n - 5. Examples and exercises on

2 » N . 1
these topics-1o0 be done as tutoriails.

Unit-11

Congurences and their properties, Complete residue system, reduced residue
system. Multiplicative function, Euler’s ¢— function, Fermat’s little theorem,
Euler theorem. Generalization of Fermat’s Theorem. Polynomial congurences,
degree of polynomial congruence. Linear Congurence, solution of linear congru-
cuce. Chinese Remainder theorem. Wilson's theorem and its application to the
solution of .r = —1(inerdp). Examples and exercises based on these concepts-to
be done as tutorials.

Unit-IIT

Integers belonging to a given exponent modm. Primitve roots, power residues,
congruence of degree two. power modulus. Quadratic residue and quadratic
non residue. Quadratic residue of m cannot be a primitive root of m. Quadratic
residues of a odd prime are congruent to even powers of a primitive root of p and
conversely, quadratic non residue of an odd prime are congruent to odd powers
of a primmitive root of p and conversely, Euler criterion, Legendre svmbols and
their properties. lemma of Gauss. Quadratic Resciprocity law, Jacobi symbols.
Examples and cxcercises based on these concepts-to be done as tutorials.

21
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Unit-IV

Greatest integer function. Number theoretic functions or Arithmetic functions,
simple properties of &(n), r(n), o(n). Perfect number, divisors of n Mobius
function, F. Martein’s lemma, Mobius Inversion formulae. Theorem of Gauss.
Examples and cxcreiscs based on these concepts-to be donc as tutorials.

Text Books David M.Burton, Elementery Number Theory, Mc Graw-Hill
Editiou(India) Pvt. Ltd.. 2013.
Reference Books:

1. Ivan Niven, Herbert S. Zuckerman and Hugh L. Montgomery, An Intro-
duction to Theory of Numbers, Wiley India Pvt. Lrd., 2008.

2. Tom M. Apostol, Intreduction to Analytic Number Theory, Narosa Pub-
lishing House, 1991.

3. Tan Stewart and David Hall, 4 lgebraic Number Theory. Chapman and Hall
1979.

4. Gareth A. Jones and J. Mary Jones, Elementary Theory of Numbers,
Springer, 1998.

Number Theory, Tata Mac. Graw Hill, 1988

5. M. G. Nadkami

Note to the College: Tcaching and understanding of concepts of Mathemarics
being different from other disciplines requires prohiem solving sessions beyond
regular class work. Therefore, extra three lectures per week need to he devoted
to problem solving sessions as tutorials

Scheme of Examination: (i) After covering Lialf of the syllabus {two nnits}
there shall be a Mid Term Asscssment Test of 90 minutes duration carrying 13
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted by the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrying
60 marks. shall consist of two scctions:

Section A. Fonr(4) short answer questions one question from each unit and
each question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
svllabus (two questions from each umit) out of which four(4) questions are to
be answered sclecting at least one question from cach unit. Each question shall
carry 12 marks.

(iii) 25 marks arc allotted to Tutorials out of which 10 marks arc allotted to
continuous assessment and 15 marks are for the final examination (on Tntorials).

22
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University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER IV
(Examination to be held in May 2024, 2025, 2026)
Major Course

Course Code: UMJIMAT404
Course Title: Three Dimensional Solid Geometry
Credits: 04 Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The aim of this course is to study the geomnetry of three di-
mensional solid figures like sphere, cone and cylinder.

Prerequisite of this course: Euclidean Geometry and elementary Vector
Calculus.

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of one hour duration.

Unit-I

Equation of straight linc, plane, and circle, Tangent Plane, Direction Cosines
and ratios, relation between Direction ratios and direction cosiness. Angle he-
tween lines. planes and lines and plane, Intersection of planes and lines. Exam-
ples and exercises based upon these conceptsExamples and exercises based on
these concepts-tu be done as tutorials.

Unit-I1

Definition of sphere and its formation. tangent plane to the sphere, General,
Standard and Central form of equation of sphere, Equation of a sphere throngh
four points. Intersection of a sphere and a line, Angle between two spheres, Or-
thogonal spheres. Examples and exercises based upon these conceptsExamples
and exercises based un these concepts-to be done as tutorials.

Unit-IIT

Definition of Conc and its formation, tangent planc to the cone. Equation of
Cone with a given vertex and guiding Curve, Equation of a cone with vertex
at origin, General condition for a 2nd degree eqn. to represent a Cone, Inter-
section of two Cones with a Common vertex, Right Circular Cone. Examples
and exercises based upon these conceptsExamples and exercises based on these
concepts-to be done as tutorials,

23
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Unit-IV

Definition of Cylinder and its formation, tangent plane to the cylinder, Equation
of cylinder whosc gencrators intersect a given Conic, Envcloping cylinder of a
sphere, Equation of right circular cylinder. Examples and exercises based upon
these conceptsExamples and cxcreises based on these coneepts-to be donc as

tutorials.

Text Book:
Shanti Narayan and P. K. Mittal, Analytical Solid Geometry, S. Chand and Co.,

17th Edition, 2007.
Reference Books:

1. A. R. Vasishtha and D. C. Agarwal. Analytical Solid Geometry, Krishua
Prakashan, 2019.

9. C. Godfrey and A. W. Siddons, Solid Geometry, Cambridge University
Press, 2016.

3. William F. Osgood and William C. Graustein, Plane and Solid Analytic
Geometry, New York Macmillan Company, 1921.

Note to the College: Teaching and understanding of concepts of Mathematics

> 1: &, F; Akl et = = =Y ] a ¥ -, ]
being different from other disCIpines It s problem solving sessions beyond

regular class work. Thercfore, extra three Iectures per week need to be devoted
to problemn solving sessionus as tutorials.

Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall be a Mid Term Assessnient Test of 90 minutes duration carrying 15
marks. The question paper must spread over entire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted hy the course coordinator.

(ii) The External End Semester Examination of 3 hours duration carrving
60 marks. shall consist of two sections:

Section A. Four(4) short answer questions one question from each unit and
cach question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
syllabus (twu questions from each unit) out of which four(4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks. '
(iii) 25 marks are allotted to Tutorials out of which 10 marks are allotted to
continuous assessment and 15 marks are for the final examination (on Tutorials).

A, _ 5
24 Mﬂ{\é V‘g‘w



=)

University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER 1V
(Examination to be held in May 2024, 2025, 2026)
Minor Course

Course Code: UMIMAT405

Course Title: Abstract Algebra

Credits: 04  Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The aim of this course is to introduce an algebraic structure
called group and study its propertics. Three fundamental theorems of group
isomorphisin is the nltimate goal of this course.

Prerequisite of this course: Knowledge of Higher Secondary level math-
cmatics courses is cnough to follow this course.

Structure of the Course: This course is divided into four units of 15 class
lectures each, wherein one lecture is of vne hour duration.

Unit-T

Review of Logic, Equivalence relation and Fundamental Theorem on equivalence
relation. Binary operations, semi-group and group with plenty of examples
from number systems, matrices, functions, polynomials, group of symmetries of
triangle, square (Dihedral groups) etc. Abelian group, non-abelian group. finise

: s ¥ | o+ =
and exercises based on these
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concepts-to be done as tutorials.

Unit-1I

Sub-groups and their characterisation, intersection, union and product of sub-
groups, subgroups generated by a subset, center of group, commutator subgroup
of a group, characterisation of abelian group in terms of commutator subgroup.
Examples and exercises on these topics-to be done as tutorials.

Unit-I11

Permutations and their properties, Even and Odd permutations, Cyclic groups
and their generators, properties of cyclic groups. Cosets: Left Cosets and Right
Cosets and their properties, Lagrange,s Theorem. Index of a subgroup. Euler,s
Theorem, Fermat Theorem. Examples and exercises on these topics-to be done
as tutorials.
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Unit-1V

Normal subgroups and their properties, Group homomorphisius and their prop-
erties, Group isomorphisius and their properties. Quotient groups, Kernel of
a group homomorphism, First, Sccond and Third Isomorphism Thcorems for
groups. Examples and exercises on these topics-to he done as tutorials.

Text Books:

1. Steve Warner, Pure Mathematics for Beginners, Get 800 LLC, 2018.

2. N.S Gopalakrishnan, University Algebra, New Age International Publish-
ers, 20009.

Reference Books:

1. John B. Fraleigh, A first Course in Algebra. Narosa Publishing House,
2003.

2. 1. N. Herstein. Topics in Algebra, John Wiley and Sons Inc., 2006.
3. Michael Artin, Algebra, Pearson New International Edition, 2013.

4. Thomas W. Huungerford, Alyebra, Springer, 1974 (Seventh Indian Priut,
2014).

D. A. R. Wallacc, Groups. Rings and Ficlds, Springer, Sccond Indian

W

Print, 2015.

6. Surjeet Singh and Qazi Zameeruddin, Modern algebru, Vikas Publishing
House Pvt. Ltd.. 1972.

Note to the College: Teaching and understanding of concepts of Math-
ewatics being different from other disciplines requires problem solving sessions
bevond regular class work. Therefore, extra three lectures per week need to be
devoted to problem solving sessions as tutorials.

Scheme of Examination: (i) After covering half of the syllabus (two units)
there shall be a Mid Term Asscssment Test of 90 minutes duration carrying 15
marks. The question paper wwmst spread over eutire two units and questions
asked should be of short answer as well as long answer type. This test shall be
conducted by the cowrse coordinator.

(ii) The External End Semester Examination of 3 hours duration carrving
60 marks, shall consist of two sections:

Section A. Four(4) short answer questions one question from each nnit and
cach question shall carry three(3) marks. All questions shall be compulsory.

Section B. Eight(8) long answer questions spread uniformly over the entire
syllabus (two questions from each unit) out of which four(4) questions are to
be answered selecting at least one question from each unit. Each question shall
carry 12 marks. -

(iii) 25 marks are allotted to Tutorials out of which 10 marks are allotted to
continuous assessment and 15 marks arc for the final examination (on Tutorials)
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