
University of Jammu

Syllabus of Mathematics at FYUGP under CBCS

as per NEP-2020.

SEMESTER V
(Examination to be held in December 2024, 2025, 2026)

Major Course

Course Code: UMJMAT-501
Course Title: Abstract Algebra-II
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Centre of group, centralizer of a group, o(HK) = o(H)o(K)
o(H∩K) , for finite subgroups

H and K of a group G, Euler ϕ− function, number of generators of a cyclic
group of order n is ϕ(n), structure theorem for a cyclic group, Direct product
of subgroups of a group, Examples and exercises based on these concepts.

Unit-II

Automorphism of a group, inner automorphism of a group, the number of auto-
morphisms of a group of order n is ϕ(n), Group of all automorphisms of a group
G, A(G), the set of all inner automorphisms of a group G, I(G) is subgroup of
A(G). Examples and exercises based on these concepts.

Unit-III

Permutation group Sn, An the subroup of Sn, o(An) =
n!
2 , transpositions, cycle

of order r, signature of permutation, Caley’s theorem, Converse of Lagrange’s
theorem. Examples and exercises based on these concepts.

Unit-IV
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Definition of Ring, division ring, subring, ideal, skew field, field, integral domain.
Examples based on number system, matrices, polynomials, Gaussian integers.
Ring homomorphism, Kernel and Image of ring homomorphism, isomorphism,
First fundamental theorem of ring homomorphism. Idea of prime and maximal
ideals of a ring. Examples and exercises based on these concepts.

Text Books:

1. Topics in Algebra, I. N. Herstein, John Wiley and Sons.

Reference Books:

1. Modern Algebra, Surjeet Singh and Qazi Zameeruddin, Vikas Publishing
House Pvt. Ltd.

2. Algebra, Michael Artin, PHI Pvt. Ltd.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER V
(Examination to be held in December 2024, 2025, 2026)

Major Course

Course Code: UMJMAT-502
Course Title: Linear Algebra-I
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Linear equations: solutions of homogeneous and non-homogeneous linear equa-
tions, Determinant: definition and its properties viz D(AB) = D(A)D(B),
Cramer’s Rule. Matrices: symmetric, skew-symmetric, Hermitian, skew-Hermitian,
unitary and orthogonal, Rank of a matrix, Examples and exercises based on
these concepts.

Unit-II

Similar matrices, characteristic polynomial, characteristic minimal polynomial,
characteristic roots, charcteristic vectors, Diagonalization of a matrix, Caley-
Hamilton theorem, Examples and exercises based on these concepts.

Unit-III

Vector space, subspace of a vector space, quotient space, linear combination
of vectors, linear span, linearly independent and linearly dependent vectors,
examples and exercises based on these concepts.

Unit-IV

Basis and dimension of a vector space, Existence of a basis for finite dimensional
vector space, Extension theorem, dim(V +W ) = dimV +dimW −dim(V ∩W )
for V, W subspaces of a vector space U , dim(V/W ) = dimV −dimW/ Examples
and exercises based on these concepts.

Text Books:

1. University Algebra, N. S. Gopalakrishnan, PHI.

Reference Books:

1. Linear Algebra, Kennneth Hoffman and Ray Kunz, PHI.

2. Modern Algebra, Surjeet Singh and Qazi Zameeruddin, Vikas Publishing
House Pvt. Ltd.
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3. Algebra, Michael Artin, PHI Pvt. Ltd.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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University of Jammu
Syllabus of Mathematics at FYUGP under CBCS as per NEP-2020.

SEMESTER V
(Examination to be held in December 2024, 2025, 2026)

Minor Course

Course Code: UMIMAT-503
Course Title: Probability Theory
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Sample Space, Probability Axioms, Real Random Variable, Cumulative Distri-
bution Function, Probability Mass/ Density Function, Mathematical Expecta-
tions, Moments About Origin and Moments about Mean, Moment Generating
Function. Examples and exercises based on these concepts.

Unit-II

Bernoulli, Binomial and Poisson Distribution. Mean, Mode, Variance, Moments
and Moment Generating Functions of these Distributions, Recurrence relations
of Binomial and Poisson Distributions. Examples and exercises based on these
concepts.

Unit-III

Normal Distribution, Mean, Mode, Variance, Median and Moments about Mean
of Normal Distribution, 95% Confidence Interval for Mean of Population, Prop-
erties of Normal Curve. Examples and exercises based on these concepts.

Unit-IV

χ2- Distribution, Moment Generating Function of χ2- Distribution, Mode and
Skewness of χ2- Distribution. Uniform Distribution, Its Mean, Mode, Variance
and Moments about Mean, Properties of Uniform Distribution. Examples and
exercises based on these concepts.

Text Books:

1. Robert V. Hogg, Joseph W. McKean and Allen T. Craig,Introduction to
Mathematical Statistics, Pearson Education, Asia, 2007.

Reference Books:
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1. Irwin Miller and Marylees Miller, John E. Freund, Mathematical Statistics
with Application, 7th Ed., Pearson Education, Asia, 2006.

2. S. Lipschutz and J. Schiller, Introduction to Probability and Statistics,
McGraw Hill Education, 2017.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER V
(Examination to be held in December 2024, 2025, 2026)

Minor Course

Course Code: UMJMAT-504
Course Title: Set Theory
Credits: 02
Total Number of Lectures: Theory: 30
Maximum Marks: 50

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

Sets, Subsets and operations on them, Indexed Families of Sets, Cartesian Prod-
uct of Two Sets, Relations, Partitions and Equivalence Relations, Functions: In-
jective, Surjective and Bijective functions, Composition of Functions. Examples
and exercises based on these concepts.

Unit-II

Finite and Infinite Sets, Equipotent Sets, Denumerable and Non-denumerable
Sets and their properties. Examples and exercises based on these concepts.

Unit-III

The Concept of cardinal Numbers, Ordering of the Cardinal Numbers-The
Schroder-Bernstein Theorem, Cardinal Number of Power Set- Cantor Theorem,
Addition o Cardinal Numbers. Examples and exercises based on these concepts.

Text Books:

1. P. R. Halmos, Naive Set Theory, Springer, 2019.

Reference Books:

1. Lin, Shwu-Yeng T, Set Theory with Applications, Mancorp Publications,
New Edition, 1985.

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 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.
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(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 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
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 are for the final examination (on Tutorials).
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SEMESTER V
(Examination to be held in December 2024, 2025, 2026)

Minor Course

Course Code:USEMAT-506
Course Title: Summer Internship
Credits: 02
Maximum Marks: 50

Objectives: It shall be a short-term internship of 15 days duration in 5th
semester for a job/professional training in a suitable organization or hands on
training or activity-based course at college level in order to gain work experience.

All students will undergo internships / Apprenticeships in a firm, industry,
or organization or Training in labs with faculty and researchers in their own or
other HEIs / research institutions during the summer term. Students will be
provided with opportunities for internships with local industry, business orga-
nizations, health and allied areas, local governments (such as panchayats, mu-
nicipalities), Parliament or elected representatives, media organizations, artists,
crafts persons, and a wide variety of organizations so that students may actively
engage with the practical side of their learning and, as a by-product, further
improve their employability.

Community engagement and service: The curricular component of “commu-
nity engagement and service” seeks to expose students to the socio-economic
issues in society so that the theoretical learning can be supplemented by actual
life experiences to generate solutions to real-life problems. This can be part of
summer term activity.

Field-based learning/minor project: The filed-based learning/minor project
will attempt to provide opportunities for students to understand the different
socio-economic contexts. It will aim at giving students exposure to development-
related issues in rural and urban settings. It will provide opportunities for stu-
dents to observe situations in rural and urban contexts, and to observe and
study actual field situations regarding issues related to socioeconomic develop-
ment. Students will be given opportunities to gain a first-hand understanding of
the policies, regulations, organizational structures, processes, and programmes
that guide the development process. They would have the opportunity to gain
an understanding of the complex socio-economic problems in the community.,
and innovative practices required to generate solutions to the identified prob-
lems. This may be a summer term project.

SCHEME OF EXAMINATION
The internship shall be under a college teacher who will be designated as Intern-
ship Supervisor. After completion of summer internship students will have to
produce a report related to the work carried out signed by internship supervisor
and college principal. The internship will be evaluated internally by a Board of
Examiners set up by the principal of the college.

Note: The minimum passing criteria for the summer internship is 40%.
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SEMESTER VI
(Examination to be held in May 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-601
Course Title: Linear Algebra-II
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Linear Transformation (vector space homomorphism), isomorphism of two vec-
tor spaces, First fundamental theorem of isomorphism, kernel and image of a
linear Transformation, L(U, V ) the set of all linear transformations from a vec-
tor space U to a vector space V is a vecor space, Examples and exercises based
on these concepts.

Unit-II

dimL(U, V ) = dim(U) dim(V ), Dual space of a finite dimensional vector space,
dual basis, dim(V ∗) = dim(V ) for a finite dimensional vector space V , Double
dual of a vector space, isomorphism between vector spaces and their double
dual. Examples and exercises based on these concepts.

Unit-III

Algebra of linear transformations on a vector space, Rank-Nullity theorem, in-
verse of linear transformation on finite dimensional vector space, examples and
exercises based on these concepts.

Unit-IV

Matrix representation of a linear transformation, one-one correspondence be-
tween linear transformations on finite dimensional vector spaces and matrices,
Matrix representation of linear transformation with change of a basis, examples
and exercises based on these concepts.

Text Books:

1. University Algebra, N. S. Gopalakrishnan, PHI.

Reference Books:

1. Linear Algebra, Kennneth Hoffman and Ray Kunz, PHI.
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2. Modern Algebra, Surjeet Singh and Qazi Zameeruddin, Vikas Publishing
House Pvt. Ltd.

3. Algebra, Michael Artin, PHI Pvt. Ltd.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VI
(Examination to be held in May 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-602
Course Title: Numerical Methods
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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 differences, the operators ∆,∇, E,D, and relations between them, sepa-
ration of symbols. Interpolation: Linear and quadratic interpolation. Newton’s
forward and backward differences interpolation formula. Problems and Exer-
cises based on these topics to be done as tutorials.

Unit-II

Central differences, Gauss’s forward and backward interpolation formulas, Ster-
ling’s formula, Bessel’s formula, Lagrange’s interpolation formula (inverse inter-
polation). Problems and Exercises based on these topics to be done as tutorials.

Unit-III

Numerical Differentiation: Forward, backward and central difference formu-
las for numerical differentiation, maxima and minima of a tabulated function.
Problems and Exercises based on these topics to be done as tutorials.

Unit-IV

Numerical Integration: Newton-Cotes quadrature formula, Trapezoidal rule,
Simpson’s 1

3 and 3
8 rule, Boole’s rule, Maclaurin’s formula. Problems and Ex-

ercises based on these topics to be done as tutorials.

Text Books:

1. S.S. Sastry, Introductory methods of Numerical Analysis, Prentice Hall of
India, Private Limited, 2005.

Reference Books:

1. B.S. Grewal, Numerical Methods in Engineering and Science, Khanna
Publishers , 2010.

2. B. Braide,A Friendly Introduction to Numerical Analysis, Pearson Edu-
cation, India, 2007.
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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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VI
(Examination to be held in May 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-603
Course Title: Basic Complex Analysis
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

De-Moivre’s Theorem, Applications of De-Moivre’s Theorem in finding the roots
of complex numbers, solutions of polynomial equations, expressing sines and
cosines in terms of sines and cosines of multiples of angle and vice-versa. Prob-
lems and Exercises based on these topics to be done as tutorials.

Unit-II

Function of complex variable: Exponential Functions, Logarithmic Functions,
Circular and Hyperbolic Functions, Inverse Circular Functions, relation between
them and their properties. Problems and Exercises based on these topics to be
done as tutorials.

Unit-III

Limits, Continuity, regions in the complex planes, mapping and differentiability,
Cauchy-Riemann equations, Sufficient condition for differentiability. Problems
and Exercises based on these topics to be done as tutorials.

Unit-IV

Analytic Functions, examples of analytic functions, Cauchy-Riemann equations
and its polar form, Necessary and sufficient condition for analyticity, harmonic
function, construction of analytic function. Problems and Exercises based on
these topics to be done as tutorials.

Text Books:

1. T. Gamelin, Complex Analysis, Springer.

Reference Books:

1. J. W. Brown and R. V. Churchill, Complex variables and applications,
McGraw-Hill Higher Education.

2. L. Ahlfors, Complex Analysis, McGraw-Hill Book Company.
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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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VI
(Examination to be held in May 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-604
Course Title: Graph Theory
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Graphs, Applications of graphs, finite and infinite graphs, Incidence and degree,
Isomorphism, Subgraphs, Walks, paths and circuits, connected graphs, discon-
nected graphs and components.Exercises and examples based on these topics.

Unit-II

Bipartite graph, Degree-sum formula, Graphic Sequences,Euler Graphs, Oper-
ations on graphs, More on Euler graphs, Hamiltonian paths and circuits. Exer-
cises and examples based on these topics.

Unit-III

Trees, some properties of trees, Pendant vertices in a tree, Distance and centers
in a tree, Enumeration of Trees, Spanning trees, Weighted graphs, Spanning
trees in a weighted graph.Exercises and examples based on these topics.

Unit-IV

Cut-sets,some properties of cut-sets, All cut-sets in a graph, Fundamental cir-
cuits and cut-sets, Connectivity and separability, Homeomorphism of graphs,
Planar graphs, Kuratowski’s two graphs, Different representations of a planar
graph. Exercises and examples based on these topics.

Text Books:

1. Narsingh Deo, Graph Theory with Applications to Engineering and Com-
puter Science, PHI Learning Pvt. Ltd, Delhi, 2019.

Reference Books:

1. D.B. West, Introduction to Graph Theory, Prentice Hall, 2001

2. R. Balakrishnan and K. Ranganathan, A Textbook of Graph Theory,
Springer-Verlag New York, 2012.
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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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VI
(Examination to be held in May 2025, 2026, 2027)

Minor Course

Course Code: UMIMAT-605
Course Title: Numerical Analysis
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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 differences, the operators ∆,∇, E,D, and relations between them, sepa-
ration of symbols. Interpolation: Linear and quadratic interpolation. Newton’s
forward and backward differences interpolation formula. Problems and Exer-
cises based on these topics to be done as tutorials.

Unit-II

Central differences, Gauss’s forward and backward interpolation formulas, Ster-
ling’s formula, Bessel’s formula, Lagrange’s interpolation formula (inverse inter-
polation). Problems and Exercises based on these topics to be done as tutorials.

Unit-III

Numerical Differentiation: Forward, backward and central difference formu-
las for numerical differentiation, maxima and minima of a tabulated function.
Problems and Exercises based on these topics to be done as tutorials.

Unit-IV

Numerical Integration: Newton-Cotes quadrature formula, Trapezoidal rule,
Simpson’s 1

3 and 3
8 rule, Boole’s rule, Maclaurin’s formula. Problems and Ex-

ercises based on these topics to be done as tutorials.

Text Books:

1. S.S. Sastry, Introductory methods of Numerical Analysis, Prentice Hall of
India, Private Limited, 2005.

Reference Books:

1. B.S. Grewal, Numerical Methods in Engineering and Science, Khanna
Publishers , 2010.

2. B. Braide,A Friendly Introduction to Numerical Analysis, Pearson Edu-
cation, India, 2007.
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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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VII
(Examination to be held in December 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-701
Course Title: Topology I
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Topological spaces, basis and subbasis for a topology, order topology, product
topology of X ×Y , Subspace topology, closed sets and limit points, closure and
interior sets, Hausdorff space. Problems and exercises based on these concepts.

Unit-II

Continuous functions, homeomorphisms, the pasting lemma, product topology,
box topology, uniform topology and their relationships, Quotient topology, Quo-
tient spaces. Problems and exercises based on these concepts.

Unit-III

Metric topology, metrizable spaces, the sequence lemma, Uniform limit theo-
rem, connectedness, path connectedness, components and local connectedness.
Problems and exercises based on these concepts.

Unit-IV

Compact spaces, compact subspaces of a real line, uniform continuity theorem,
finite intersection property, limit point compactness, sequential compactness,
nets and filters, their convergence, subnets and cluster points. Problems and
exercises based on these concepts.

Text Books:

1. J. R. Munkres, Topology, Pearson Education India, 2013.

Reference Books:

1. M. H. A. Newman,Elements of the Topology of Plane Sets of Points, 2nd
edition, Cambridge University Press, 1951.

2. S. Willard, General Topology, Addison Wesley, 1970.
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3. G. F. Simmons, Introduction to Topology and Modern Analysis, McGraw-
Hill Education, 1963.

4. J. Dugundji, Topology, Allyn and Bacon, 1966.

5. J. L. Kelly, General Topology, Springer Science and Business Media, 1975.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VII
(Examination to be held in December 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-702
Course Title: Measure Theory
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The main purpose of this course is to study general theory of
measure integration. The theory of measures has its origin in the idea of length,
area, and volume in Euclidean spaces. It has a lot of application in functional
theory and several branches of Physics.

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

σ-algebra of sets, limit of sequences of sets, Generation of algebras, Borel σ-
algebra, Gδ and Fδ sets, Measure on σ-algebra, Measurable spaces and measure
space. Outer measures, regular outer measure, metric outer measure, construc-
tion of outer measure. Examples and exercises on these topics.

Unit-II

Lebesgue outer measure on R, properties of Lebesgue measure spaces, trans-
lation invariance of Lebesgue measure, Existence of non-Lebesgue measurable
sets. Regularity of Lebesgue outer measure, Cantor ternary set and cantor
function, Relation between Lebesgue and Borel measurability, completion of
measure space, Completion of Borel measure space to the Lebesgue measure
space. Examples and exercise on these topics.

Unit-III

Measurable functions, Operation with measurable function, equality a.e., se-
quence of measurable functions, continuity and Borel Lebesgue measurability of
function on R, integration of simple functions, Lebesgue integral of non-negative
and measurable functions, properties of Lebesgue integrals. Examples and ex-
ercises on these topics.

Unit-IV

Convergence a.e., Almost uniform convergence, Ergroff’s theorem, convergence
in measure, convergence in mean, Cauchy sequence in measure, relation among
various convergence types, Fatou’s lemma, Lebesgue monotone convergence the-
orem, Lebesgue dominated theorem. Examples and exercises based on these
concepts.
Text Books:
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1. J. Yeh, Lectures on real Analysis, World Scientific, 2000.

Reference Books:

1. M. E. Munore, An Integration, Addison Wesley, 1971.

2. G. D. Barra, Measure Theory and Integration, Willey Eastern 1987.

3. H. L. Royden, Real Analysis, 3rd edition, Macmilon, New York, 1988.

Note to the College: Teaching and understanding of concepts of Math-
ematics 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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VII
(Examination to be held in December 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-703
Course Title: Differential Geometry
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: Being a fundamental course, this course aims at preparing
students to realise and do mathematics geometrically by understanding curves,
surfaces and geodesics.

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

Curves: Differentiable curves, arc length, parametrization by arc length, plane
curves, plane curvature, Directed curvature, Fundamental Theorems for plane
curves. Curves in space: Tangent, normal and binormal unit vectors, curvature
and torsion, Oriented Serret frame, Fernet-Serret theorem. Fundamental The-
orem for curves in R3. Properties of curves such as Helix, Bertrand involute
curves on sphere.

Unit-II

Surfaces: A regular surface, examples, coordinate charts, change of coordi-
nate, differentiable functions, diffeomorphism, tangent plane, unit normal vec-
tor, oriented surfaces, first fundamental form, element of arc length, invariance
of line element under coordinate change, angle between two curves, orthog-
onal parametrization, Area, curvature for surfaces, Euler’s work on surfaces,
Principle curvatures, line of curvature. Rodrigue’s formula, Gauss map, second
fundamental form. Meusiner’s theorem, Gaussian curvature, Dupin indicatrix.

Unit-III

Metric Equivalence of Surface: Isometry, local isometry, Christoffel symbols,
Theorema Egreguem, Gauss equations, Mainardi-Codazzi equations, Statement
of Fundamental theorem for regular surfaces, Line of curvature, asymptotic line,
special, Geodesic curvature.

Unit-IV

Geodesics: Local distance, minimizing properties of geodesics, exponential map,
Hopf-Rinow Theorem, Statement of Hopf’s Umlaufsatz, Gauss-Bonnet Theo-
rem, Some applications of Gauss-Bonnet Theorem.

Text Books:
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1. John McCleary, Geometry From a Differentiable Point of View, Cam-
bridge University Press, 1994.

Reference Books:

1. D. T. Struik, Differential Geometry, Addison Wesley, 1961.

2. N. Parkash, Differential geometry, Tata MacGraw Hill, Publication Com-
pany, New Delhi.

3. W. Klingenberg, A course in Differential Geometry, Springer-Verlag, New
York, 1976.

4. M. Do Carmo, Differential Geometry of Curves and surfaces, Prentince
Hall Englewood Cliff’s, N. J. 1976.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VII
(Examination to be held in December 2025, 2026, 2027)

Major Course

Course Code: UMJMAT-704
Course Title: Commutative Algebra
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: This course includes the preliminary study of modules. A ring
R will always mean a commutative ring with unity.

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

Review of Rings and Ideals. R-modules, submodules, R-module homomorphism
and isomorphism, Quotient module, Kernel of R-module homomorphism, Sub-
module generated by N and K, where N is a submodule of M and K is a sub-
module of N, Cyclic R-module, Annihilator of an R-module, Faithful R-module,
Finitely Generated R-module, Direct Sum of R-modules, Free Modules. Exam-
ples and exercises based on these concepts.

Unit-II

Review of PID, Exact Sequence, Split exact sequence and related results; Projec-
tive R-modules and their properties; Finitely generated and Finitely presented
R-module, Shaneul’s Lemma. Examples and exercises based on these concepts.

Unit-III

R-bilinear map, Tensor Product of two R-modules and their properties, Exis-
tence and Uniqueness of Tensor product of two R-modules, Behaviour of Tensor
product with respect to exact sequences; Flat R- modules, Faithfully Flat R-
modules and related results. Examples and exercises based on these concepts.

Unit-IV

Review of Prime and Maximal Ideals, Prime Avoidance Theorem; Nilpotent
elements, Nil radical of R, Nil radical of R as the intersection of all prime ideals
of R; Jacobson radical of R, characterization of an element of Jacobson radical of
R; Comaximal Ideals, Chinese Remainder Theorem and related results; Radical
of an ideal I of R (

√
I),

√
I as the intersection of all prime ideals containing I.

Examples and exercises based on these concepts.

Text Books:
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1. NS Gopala Krishnan, Commutative Algebra (Second Edition) University
Press (India) Private Limited.

Reference Books:

1. Andrea Ferreti, Commutative Algebra, Graduate studies in Mathematics,
AMS.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VII
(Examination to be held in December 2025, 2026, 2027)

Minor Course

Course Code: UMIMAT-705
Course Title: Optimization Theory
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The main objective of the course is to formulate mathemat-
ical models and to understand solution methods for real life optimal decision
problems. The emphasis will be on basic study of linear programming prob-
lem, Integer programming problem, Transportation problem, Two person zero
sumgames with economic applications.

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

Sequences and Subsequences, Mapping and functions, Continuous functions,
Infimum and Supremum of functions, Minima and maxima of functions, Differ-
entiable functions. Vectors and vector spaces, Matrices, Linear transformation,
Quadratic forms, Definite quadratic forms, Linear equations, Solution of a set
of linear equations, Basic solution and degeneracy.

Unit-II

Convex sets and Convex cones, Introduction and preliminary definition, Convex
sets and properties, Convex Hulls, Extreme point, Separation and support of
convex sets, Convex Polytopes and Polyhedra Convex cones, Convex and con-
cave functions, Basic properties, Differentiable convex functions, Generalization
of convex functions.

Unit-III

Linear Programming: Geometry of linear programming, Graphical method, Lin-
ear programming (LP) in standard form, Solution of LP by simplex method,
Two phase method, Big M method, Exceptional cases in LP, Duality theory,
Dual simplex method. Integer Programming: Branch and bound technique.

Unit-IV

Transportation and Assignment Problem: Initial basic feasible solutions of bal-
anced and unbalanced transportation/assignment problems, Optimal solutions,
Travelling salesman problem. Game Theory: Two person zero-sum game, Game
with mixed strategies, Graphical method and solutionby linear programming.

Text Books:
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1. Swarup, K., Gupta, P. K., Manmohan, Operations Research, Sultan Chand
and Sons, (2010).

2. Taha H. A., Operations Research An Introduction, PHI (2007).

Reference Books:

1. S. S. Rao, Engineering Optimization. Theory and Practice; Revised 3rd
Edition, New Age International Publishers, New Delhi.

2. G. Hadley, Linear Programming, Addison Wesley.

3. N. S. Kambo, Mathematical Programming Techniques, East West Press,
1991.

4. S. Chandra Jayadeva, A. Mehra, Numerical Optimization and Applica-
tions, Narosa Publishing House, (2013).

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028 )

Major Course

Course Code: UMJMAT-801
Course Title: Complex 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 to study some advance
topics in Complex Analysis.

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

Spherical representation of complex numbers and the extended complex plane,
real differentiability, the functions fz and fz̄.
Complex Integration: Paths in the Complex Plane, Smooth and Piecewise
Smooth Paths, Parametrizing of Paths, Change of parameter, Integral Along
Paths, Complex Line Integrals, Properties of Contour Integrals and Primitives,
Rectifiable Paths, Integral Along Rectifiable Paths. Examples and Exercises
based on these topics.

Unit-II

Cauchy Theorem for a rectangle, Integral and Primitives, Cauchy Theorem for
a disk. Winding numbers, Oriented Paths, Jordon Contours, the Cauchy Inte-
gral formula, the Cauchy Integral Formula for higher deerivatives-analyticity of
derivatives. Derivatives Estimates. Maximum Principle, Schwarz Lemma and
Hadamard Three Circle theorem. Simply Connected Domains, Simple Connec-
tivity, Primitives and Logarithms.

Unit-III

Sequences and Series of Analytic Functions: Uniform convergence and nor-
mal convergence, general results, Taylor’s series, Laurent’s series and Laurent’s
Theorem. Zeros of analytic functions, classification of isolated singularities of
analytic functions-removable singularity, pole and essential singularity and sin-
gularity at infinity. Cauchy Residue Theorem and evaluating integrals with
Cauchy Residue theorem, Consequences of Cauchy Residue Theorem.

Unit-IV

Conformal Mappings: Curvilinear angles, Diffeomorphisms, Conformal Map-
ping, Some standard Conformal Mappings, Self-mappings of the Plane and
the Unit disk, Conformal Mappings in the Extended Plane. Mobius Trans-
formations: Elementary Mobius Transformations, Mobius Transformation and
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mtarices, Fixed points, Cross-Ratios, Circle in the Extended Plane. reflection
and symmetry, classification of Mobius transformations and Invariant Circles.

Text Books:

1. Bruce P. Palka, An introduction to Complex Function Theory, Springer
Science -Business Media, New York, 1991.

Reference Books:

1. Lars V. Ahlfors, Complex Analysis, McGraw-Hill International Editions,
1979.

2. John B. Conway, Functions of One Complex Variable, Narosa Publishing
House, 1990.

3. T. W. Gamelin, Complex Analysis, Springer, 2001.

4. S. Ponnusamy and Herb Silverman, Complex Variables with Applications,
Birkhauser, 2006.

5. Serge Lvovski, Principles of Complex Analysis, Springer, 2020.

6. Reinhold Remmert, Theory of Complex Functions, Springer, 1991.

7. Steven G. Krantz, Complex Variables, Chapman and Hall-CRC, 2008.

8. Joseph L. Taylor, Complex Variables, American Math. Soc., 2011.

9. Elias M. Stein and Rami Shakarchi, Complex Analysis, Princeton Univer-
sity Press, 2003.

10. Zeev Nihari, Conformal Mappings, Dover Publications Inc. New York,
1975.

11. Robert B. Ash and W. P. Woringer, Complex Analysis, Dover Publica-
tions, 2007.

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 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 carrying
60 marks, shall consist of two sections:
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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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028)

Major Course

Course Code: UMJMAT-802
Course Title: Functional Analysis
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: This course aims at familiarizing the students with the ge-
ometry of metric spaces, Banach Spaces and Hilbert spaces. Some fundamental
theorems in functional analysis like Banach contraction Principle, Hahn-Banach
Theorem, uniform boundedness principle are included in the syllabus. These
theorems have immense applications in several branches of Mathematics and
Mathematical physics. A preliminary knowledge of modern algebra, Real and
Complex analysis, General topology and measure theory is essential for smooth
sailing in this course.

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

Definition of metric spaces, convergence complete metric spaces, Banach con-
traction Principle and its applications to differential and integral equations,
completion theorem, category theorem and its applications, compactness , Arzela-
Ascoli’s Theorem, Problems and examples based on these concepts.

Unit-II

Normed linear spaces and Banach spaces, examples, finite dimensional normed
linear spaces, equivalent norms quotient spaces, F. Riesz’s lemma , Bounded
linear operators, examples, dual spaces, computation of duals of IR, lp, 1 ≤ p <
∞ and Co.

Unit-III

Hahn-Banach Theorem in real, Complex and linear spaces and applications, re-
flexive spaces, uniform boundedness principle, open mapping theorem, Bounded
inverse-theorem, closed graph theorem.

Unit-IV

Inner product spaces, the Cauchy-Schwartz inequality, the Phythagorean The-
orem, Hilbert spaces, examples of Hilbert spaces. Orthognal complement and
direct sum, minimizing vector theorem, projection theorem, orthonormal sets,
Bessel’s inequality orthonormal basis, the existence of orthonormal basis Riez
representation theorem, the dimension of Hilbert spaces. Adjoint of a linear
operator, self adjoint, normal and unitary operators.

Text Books:
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1. C. Goffman and G. Padrick, First course in Functional Hall Analysis,
Prentice 1955.(for unit -1).

2. E. Kreyszig, Introductory Functional Analysis with Applications, John Wi-
ley and Sons 1978. (For unit- II, III and IV)

Reference Books:

1. R. G. Douglas, Banach Algebra Techniques in operator Theory, Springer-
Verlag, New York 1998.

2. J. B. Conway, A course in Functional Analysis, Springer Verlag, 1973.

3. B. V. Limaye, Functional Analysis, Wiley Eastern Ltd. 1981.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028)

Major Course

Course Code: UMJMAT-803
Course Title: Cryptography
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: Discuss about various encryption techniques. Understand the
concept of public key Cryptography. Introduce message authentication and
hash function. Provide Lab sessions for each unit to help gain deeper insight
into Cryptography.

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

Introduction to cryptography, cryptanalysis, and cryptology, Overview of cryp-
tography, Basic Cryptographic primitives, Classical ciphers: substitution cipher-
Caesar, Playfair and Hill cipher, Transposition cipher - Rail fence, Columnar
and Double columnar, Cryptanalysis of classical ciphers, Introduction to prob-
ability, Conditional probability, Law of Total probability, Shannon’s theorem,
One-time-pad encryption, Limitations of One-Time-Pad. Algebraic structures -
Rings, Fields and groups.

Unit-II

Introduction to symmetric key cryptography, Pseudo Random Numbers, Feis-
tel Cipher, S-box and E-box, Initial and Final permutations, Data Encryption
Standard (DES), Cryptanalysis and avalanche effect, AES (Advanced Encryp-
tion Standard), Key Scheduling, Side channel attacks, Block and Stream ciphers.

Unit-III

Introduction to Public key cryptography, Modes of operation, Prime num-
ber, Primitive root, Modular arithmetic, Polynomials, Diffie Hellman Proto-
col(DH Protocol), Elgamal crypto systems, Prime Factorization, Rivest-Shamir-
Adleman cryptosystem (RSA).

Unit-IV

Key management and distribution (KDC), Birthday attack, Entity authen-
tication methods, password, challenge response, Zero knowledge protocols, mes-
sage digest algorithm (MD5), One-way function, Collision resistant hash func-
tion (CRHF), Secure Hash Algorithm (SHA), Applications.

Text Books:
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1. J. Katz and Y. Lindell,Introduction to Modern Cryptography, 2nd Edition,
CRC Press, 2015.

Reference Books:

1. B. A. Foruzan, Cryptography and Network Security, 3rd Edition, Tata
McGraw Hill, 2017.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028)

Major Course

Course Code: UMJMAT-804
Course Title: Fluid Dynamics
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Types of fluids, Lagrangian and Eulerian method of describing fluid motion,
most general motion of the fluid element: translation, rotation and deforma-
tion. Stream lines, path lines and streak lines, material derivative, acceleration
components of fluid particle in cartesian, cylindrical and spherical polar coordi-
nates (without proof), vorticity vector, vortex lines, rotational and irrotational
motion.

Unit-II

Velocity, potential boundary surface, boundary condition. Irrotational motion
in two-dimensional, stream functions, complex velocity potential, sources, sinks,
doublets and their images in two dimensional. Continuum hypothesis, Newton’s
law of viscosity, some cartesian tensor notations.

Unit-III

Stress Analysis: Stress at a point, Stress in a fluid at rest, Stress in a fluid in
motion, Relation between stress and rate of strain components (Stokes’ Law
of Friction), Thermal conductivity, Generalized law of heat conduction. Fun-
damental Equations of the flow of viscous fluids: Introduction, Equation of
State, Equation of continuity, Equations of motion (Navier-Stokes Equations),
Equation of energy, Vorticity and Circulation (Kelvin’s Circulation Theorem).

Unit-IV

Dynamical similarity (Reynolds law), Inspection analysis, Dimensional anal-
ysis, Buckingham π theorem and its application, π product and coefficients,
Non-dimensional parameter and their physical importance. Exact solution of
the N − S Equations, Steady motion between the parallel plates (a) velocity
distribution, (b) Temperature distribution, Plane couette flow, Plane Poiseuille
flow, Generalized plane Couette flow. Flow in a circular pipe (Hagen-Poiseuille
flow) (a) Velocity distribution, (b) temperature distribution. Theory of very
slow motion: Flow past a sphere (Stokes and Oseen flow).

Text Books:
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1. J. L. Bansal,Viscous fluid dynamics, Oxford and IBH Publishing Company
Pvt. Ltd., (1977).

2. F. Chorlton, Text book of fluid dynamics, CBS Publishers and distribution
(2000).

Reference Books:

1. G. K. Batchelor,An introduction to fluid dynamics, Cambridge University
press, (1970).

2. C. S. Yih, Fluid Mechanics, McGraw-Hill Book Company.

3. S. W. Yuan, Foundation of Fluid Mechanics, PHI Pvt Ltd. New Delhi
(1969).

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028)

Major Course

Course Code: UMJMAT-805
Course Title: Topology-II
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

Objectives: The objective of this course is to introduce and explore ad-
vanced topology such as countability axioms,separation axioms, Urysohn lemma,
the Urysohn Metrization Theorem, the Tietze extension theorem, local compact-
ness, one-point compacification, Ascoli’s theorem and Baire spaces.

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

The countability axioms, the separation axioms, Normal spaces, the Urysohn
Lemma, the Urysohn Metrization Theorem, the Tietze extension Theorem, m-
manifolds, Imbedings of Manifolds, Theorem on existence of finite partitions of
Unity. Problems and exercise based on these concepts.

Unit-II

Local compactness, one-point compacification, the Tychnoff theorem for finite
products, Tychnoff’s Theorem for arbitrary products, Stone-Cech compactifica-
tion, applications of the Tychnoff theorem, Local finiteness, paracompactness,
metrizable space, metrization theorem, the Nagata-Smirnov metrization theo-
rem and the Smirnov metrization theorem. Problems and exercise based on
these concepts.

Unit-III

Complete Metric Spaces, uniform metric, sup metric, Completeion of metric
space, a space-filling curve, compactness in metric spaces, equicontinuity, classi-
cal version of Ascoli’s theorem, pointwise and compact convergence, evaluation
map, Ascoli’s theorem. Problems and exercise based on these concepts.

Unit-IV

Baire spaces, the Baire category theorem, applications of the Baire category
theorem, a nowhere-differentiable function, m-manifolds, topological dimension,
imbedding theorem. Problems and exercise based on these concepts.

Text Books:

1. J. R. Munkres, Topology, Pearson Education India, 2013.
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Reference Books:

1. J. R. Munkres, Topology of Manifolds, Westview Press, 1991.

2. S. Willard, General Topology, Addison Wesley, 1970.

3. G. F. Simmons, Introduction to Topology and Modern Analysis, McGraw-
Hill Education, 1963.

4. G. E. Bredon, Topology and Geometry, Springer, 1993.

5. J. Dugundji, Topology, Allyn and Bacon, 1966.

6. J. L. Kelly, General Topology, Springer Science and Business Media, 1975.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028)

Minor Course

Course Code: UMIMAT-806
Course Title: Partial Differential Equation
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

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

Unit-II

Non linear partial differential equation of degree one. Complete integral, sin-
gular integral, general solution, Charpit’s method and solution of equation of
the type f(p, q) = 0, z = p + q + f(p, q) and f(x, p) = g(y, q). Problems and
Exercises based on these topics to be done as tutorials.

Unit-III

Homogeneous and Non-Homogenous linear partial differential equations of 2nd
and 3rd order with constant coefficients of the type F (D,D′) = g(x, y), where
g(x, y) = 0, e(ax+by), Cos(ax+by), sin(ax+by), f(ax+by), xmyn, V e(ax+
by). Homogeneous partial differential equation of the type [(D + m1D

′)(D +
m2D

′)(D + m3D
′)]z = f(x, y). Problems and Exercises based on these topics

to be done as tutorials.

Unit-IV

Classification of second order partial differential equation, Canonical forms,
Canonical form of hyperbolic, parabolic and elliptic equations. Solutions of
heat and wave equations by separation of variables, Dirchlet problem for a rect-
angle. Problems and Exercises based on these topics to be done as tutorials.

Text Books:

1. I. N. Sneddon, Elements of partial differential equations, McGraw-Hill
International Editions.
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Reference Books:

1. K. Sankara Rao, Introduction to partial differential equation, Prentice Hall
of India Pvt. Ltd. 2007

2. M. D. Raisinghania, Ordinary and partial differential equations, S. Chand
and co. 2020

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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SEMESTER VIII
(Examination to be held in May 2026, 2027, 2028)

Major Course

Course Code: UMJMAT-807
Course Title: Research Methodology
Credits: 04
Total Number of Lectures: Theory: 45, Tutorials: 15
Maximum Marks: 100, Theory: 75, Tutorial: 25

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

Overview of research process: Meaning of research, various approaches of re-
search, significance of research, parameter of good research, developing the ob-
jectives, preparing the Research Design.

Unit-II

Literature survey, What is literature survey? Functions of literature survey
Searching for Publications, Publication databases, search engines and Online
tools-Open sources, open access Journals, (other important websites, groups
and societies). Subscribed sources, IEEE Springer link, Sci av direct, AMS.
LMS, JSTOR INFLIB NET) Survey papers. Math Sci Net, use of scientific
workplace, MATLAB/MATHEMATICA for scientific calculations and visual-
ization of data.

Unit-III

LaTeX for typesetting-How to write a mathematics document in LaTeX. Un-
derstanding the key research area of interest. Conditions and Steps in selecting
a research problem, Sources of research problem: Creative thinking techniques,
Study of research gaps, Critical reading of research papers formulating the re-
search problem and writing the synopsis, Method of writing a good research
paper, publishing a research paper.

Unit-IV

Commercialization, Copy Right, Reproduction of published material, Plagia-
rism, Citation and acknowledgment, Reproducibility and account ability stan-
dards of quality (Refereed, indexed, impact factor paper citation Index etc.) In-
dexing databases (Math sci net, ZB Math, AMS Mathematical Reviews, Scopus
etc.), Critical evaluation of standards of quality. Preparing seminar presenta-
tion, Preparing research report, Preparing bibliography (various styles).

Text Books:
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1. A. Gilat, MATLAB, An Introduction With Applications, Wiley India Edi-
tion.

Reference Books:

1. C. Hastings, K. Mischo, M. Morrison,Hands-On Start to Wolfram Math-
ematica, Wolfram Media Inc. 2015.

2. G. Gratzer, More Math into LaTeX(4th Edition), Springer 2007.

3. C. R. Kothari, G. Garg, Research Methodology, Methods and Techiniques,
(Third Edition) New Age International Publishers.

4. Dr. Pramod Kumar Naik, Dr. Pushkar Dubey,Research Methodology,
APH Publishing Corporation.

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 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 carrying
60 marks, shall consist of two sections:

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
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 are for the final examination (on Tutorials).
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It is hereby notihed for the information of all concemed that the vice-chancellor, in

anticipation ofthe approval of the Academic Council, is pleased to authorize the adoption ofthe

syllabi and courses of Study in the subject of Mathematics of Semesters Itrrd and IVth for

Four Year Under Graduate Programme under the Choice Based Credit System as per

llEP-2020 (as given in the annexure) for the examinations to be held in the years as per the

details given below:

Subject

Nlathematics

Semester

Semester-lll
Semester-lV

The Syllabi of the courses

rrrl x', i am m u u n ivers ih'.a c. in

No. F. Acd/IU23 ,VYol4?l8
Dated: l-3-5- >o>3
Copy for information and necessary action to:

1. Dean, Faculty of Mathematical Science

2. Convener, Board of Studies in Mathematics

3, Sr. P.A.to the Controller of Examinations

4. All members of the Board of Studies

for the examination to be held

in the years

December 2023, 2024 ard, 2025
May 2024,2025 and2026

available on the IJniversity rvebsite:

sd/-
DEAN ACADE}TIC AFFAIRS

5. Confidential Assistant to the Controller of Examinations

6. VC Director, Computer Centre, University of Jammu

7. Peputy Registrar/Asst. Registrar (Conf. /Exams' UG/Eval Non-Prof)

ygz/ ln hurg". University Website for Uploading of the notification'
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University of Jammu
Syliabus of N'lathematics at FYUGP rinder CBCS

as pel NEP-2020.

- SEMESTER III
(Exminetiou to be held in December 2U23. 2024,2025)

l\,Iajor Course

Course Code: UMJN{AT30l
Course Title: R.eal Analysis-I
Ci6AiTS: 04
Total Number of Lectures: Theory: 45, Tuto.ialsr l5
Maximum N{arks: 100, Theory: 75, T\rtorial: 25

Objectives: The main objective of this course is the study of sequences
and scxics of rcal uumbcrs.

Prerequisite of this course: UIIJ\lr\T101 ard U\IJMAT201

St.rrrctrrre ol the Course: This co:inie is 4ividpri ilto forrr rrnits of l5 ci:rqr
iecture. eircir. rvher'eil rrne lecture is of t.,rie ltr-rr.rr rlulatiol.

Unit-I

Finite and infiuite sets- Intenzrls. Couutable and uncountable sets, Absoiute
rzlue and the Real line. Tliaagular Inequalitl'. Bounded and uubounded sets,

Supremum antl infimum of sets, Leilst upper borurd and greata;t Lrwer bound.
lR as a conlpleie ordered field. Existence of rationals aud irrBtionals betlr-eeo

reals. Examples and Exercises based on these topiclto be done a.s tutorials-

Unit-II

Defhition of real sequencer, Limit of a sequence, Conrergeuce, boundeduers and
divergence of sequences, Oscillatory and monotone sequences. Uniqueness of a
limit. Operations on qruvergcrt aud divergeut sequencet. Mouotqne Conler-
gence Theorem ond its applications to the calculatiotr of square root of pchire
numbers. Sequeezing Principle. Exaurples and Exercises ba,sed on these topics-

to be doue a-s tutorials.
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Unit-IU

Subsequences and Bolzano-Weierstrass Theorem' Cauchy Sequeuces' Cauchl-.'s

Geueral Principle of Convergence, Nested Interral Theorem' Contracti!'e Se'

;,H; ;;;i;;il:"cs bascd oa tbcsc topicvto bc donc'as tutorials'

Unit-IV

Ilfinite series &nd their colvergerrce and divergeuce' Caucht"s Criteriou fot se-

J*, C."airi""rf aud alxolute converaeuce, Geometric series test. pseries test,

;;;, tests, D'Alembert's rutio- test' CtuchJ-'s root.test' .Raube's 
te;t'

E*,lt*ti'i't-rt'i."i pioorl u*omples and E:<ercises based on these topics-to

be done as tutolials.

Text Books:

t. Robert G. Bartle and Donald R sherbert' In'trotluction to Real Analysis'

WileY lndia Editic'n, 2011'

2. Richald R. Coldberg Methods oJ Real Anclysrs' OxIord and IBI{ Pubtish-

ing Co. Pvt. Ltd. N-ew Delhi'

Reference Books:

1. S.C. }Ia]ili and Sal.ila i\rota. fltli.htlna'|tcal '}r,aiysts. \e!\: 
^qc 

Iilic.na-

tional Publishcr, 1982 (2020 rcprini)'

2. Su,lLil R. Ghorparle , Dahlolrau \: Liuraye' -\ (.jourse irr Calcrtiqs auri

Rcal Anall-sis, SPriugcr. 2018'

3. \!-alter Rrrrliu' Pr*u)ples of Mollcttatiul AnuJy';i;' 3rrl Etlition' llcGrat-
HilI International Editions 1976'

.1. Tom M. [poltol. lvfu ]wmaliu AnalgsLs, Narasa Puhli'shing Horse' 1985.

5. Charles G. Derrt inget. Elenant; ol Real Analysis' Joneg ancl Bartlett lndia

Pvt. Lrd,201l.

6. H<.nrshang H. Sobrab, Bosic Real Analgsis' Birkhauser' 2003'

7- H- Protter, Basic Elanents ol Rea! Analgsis, Sptinger' 1998.

8. Ste.wn G. Krrrntz, Re41 Aflah)sit ond Folaolatiotts' CRC Prets' 20@-

9. lVilliam R. Parzynski and Philip W' Ziprr,' Intl-oduction to Mathematicol

.4zollsis, McGrarv-Hill Internntional Editir'rns' 1987'

Note to the College: Teaching and understandirg ofconcepts of l{athernatics

t "i"" aif"."o, frorJotber disciplines require's problem solving ses'sions be''-ond

."*irr, artt ""rt. Therefore, ext'a tlrrei leciures per \aeek lteed to be deYoted

to problsn solYiug scssions as tutorials'

vxA"''



Scheme of Examination: (i) After corering half of the syllabus (two units)
there shall be a Mid Term Atsessmeut Test oI g0 mioutes dur&iio! carrying 15
ura,r'lcs. TLe q..lestiou paper rDrBt spread ot'er eutire two utrits and questious
askcd should bc of short ansrcr a-s wcll as loug aLs*'cr lypc. This tcst shall bc
con,lrrcterl by tlte corrrse coorrlirrnlor.

(ii) Thc Eyternal End Semtrter Examinati<.rn of 3 lxruru duratir.rn carrying
60 urarks. shall consist of trro sectiorrs:

Section A. Foru(4) short ausu'er questioDs on€ questiorr frorlr each rurit and
cach qucstion shall carry thrcc(3) marks. All qucstions shall bc compulsory.

Sectiorr B. Eight(tl) long answer questioDs spr€ild rudforn y ol'er the eltire
svllabus (two que;tions fr<.ln etrch urrit) out of *'hich fr-rur(4) questious are to
be anstered selecting at least otre question from etrch unit. Eilch question shall
carry 12 marks.
(iii) 25 urarks are allotted to Tutorials out of rvhich 10 nrarks are allotted to
continuous &sse.ssment and 15 marks are for the ffnal examiuation (on Tutorials).
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Universit-Y of Jammtt

Syllabus of N'Iathernatics at FYU-GP under CBCS as per NEP-2020'

SEMESTER III
' (Exaluinatiou to l-r hell ir Deceruber 2023' 2021' 2025\

Major Course

Course Code: UMJMATS0Z
C""*. fitf", Partial Differential Equations Cre-dits: 

-O4
ioiot Nrr,rU"t of Lectures: Theory: 45, T\rtorials: 15

vtaxi-o- I\{arks: 100, Theory: 75, I\rtoriaL 25

Otrjectives: This course ailrrs at gailtitrg a cleal il'tuitive uttdefit€unliug

rf ,;;"";;.;p, of panial c[ficrcntial cquation aud its rclcvancc.in d<scribing

,i,"s"ni-rrft"rro,""r- srrch n"s rli-ffrtsiorr atrrl wal'e lxol'&giltiorr' au(l to learrl tlle

fi;;ilt;iJles method to soh.e linear parabolic' elliptic and hlperbolic

par tial differeutial equations.

Plerequisite of this course: LIIIJNIATI0i aurl LrN{J!I'4T201

Structure of ihe Conrse: This ccrurse is tlivided into four units of 15 cla'xi

Iecturtx each, *-herein one lecture ls of olre hour duration'

Unit-I

lntloductiontoPafiiirlDiifererriialEquations,orderand<iegreeoia-parriai
em"..*i,ti "O"r*i.u, 

Formation of 1>artial dificrcntiai cquatioos b;' cli'mirating

o,i,iira,a 
"oro,"roa 

atrrl futrctiols ttpes o[ Partiai rliffe-r-elrtiai e(Itati"rs' La-

*r".g";Jtr*froa .i solving partial diftcrcntial cquatjons of ordcr c'ttc Dxatnplt:s

ond E*er"i""" brlre.l on these topiqs-to he dorrc &s tlrmrii s'

Unit-II

Noulinearpartialdifferentialequationsofdegreeorre.Colnplete.iltegla},sin.
;;;d"i, gcncral solution. Charpit's mcthod and solutiou of cquatior-s of

it,.,yp";-0.,.,Jf:g,2:p,r+t1v'tfly,q),alrtl/(c,2):v(v'17) Exaruples alrrl

gxcrciscs bascd on thcsc topics-to bc'donc as tutorials'

UEit- I

Homogenous a.nd Non-Homogeuous linear partial difierential. equations of 2od

and lri orde,r with consta.nt ioefficients of the fi'pe F(D, Dt) : 9(r' g)' where

;(",;r:;.;;"ir. s.rn(oz + by), cos(ot + by). f (at + by)x^s-,Vear+tN - r1o'

rrrogexorLq paltiat rlifiererrtial equatiox of the tyPe

llD + n1D' )(D + t n rD')( D + n t sD' ))1 : J (t' v.)'

Exarrrples au(l f,,1sr'6!5es baqed orr tLes€ toPics'to l'e rlorte a's tutorials'

rxN/



Unit-IV

Clasriincation of second order partial differential equation, Canonical form, Canon-
ical form of hypcrbolic, parabolic and cUiptic cquatioDs. Solutiou of hcat and
$'ave equatiorLs lr:f separatiou of rariables, Dirichlet probleru for a rectaugle,
Ncrrm;rnn problcu for a rcctanglc. Examplcs a.trd Excrciscs bascd on thcsc
tol,iq+to [,e rlone as trrtoria,Is.

Text Book:
K- Sa.nkara R.ao, Introdttcliofl. to Pattiol Differentiat Eqtitioru, Prcnticc Hall of
Irrdia Pvt. Ltd. 2007.

Refereoce Books:

t. I. N. Srreddou, Elenetts of Pafiiul Difieru$ d Equttiotu, McGraw-Hitl
Iutcrnational Fditions.

2. T. Hillcu, I. E. Lcouard aud H. Van Bocssal. ParrnoJ Differcatial Ego-
iirri"r, Wiley- AJohn lVitey arxl Sorrs Iuc. PrrLlicatiol.s, 2012.

3. M.D. Raisinghania, Otlinary and, Parlial Difierential Eqzaliozs. S. Chand
aud Co..2020.

4. E- G, Petrovskl'. Lertures on PartioL Differcnlial Equotions. Dover Publi-
caiior Inc. 1991.

Note to the College: Tea.ching and under$tBnding of concepts uf lathematic;
being differeut frrror other disciplines requires problem sohiug sessious be-r'ond
regrlar class work. Theiefore. exira thlee lectures per week ne.ed to be (le!,oted

to protrl<:r:t sol\:ing scssious a^s tutorials.

Scheme of Examination: (i) Afcer cov'ering half of the syllabu$ (twu units)
there shall be a I'Iid Term Airessruent Test oI90 minutes dtuatiotl c&.rrying 15
marks. The qrrejtion paper must spread o!'er entire t*o uoits aDd questions
askcd should bc of short aDsn-cr a^s \,rrll as lol}g ars\rcr typc, Tbis tc-st shall bc
coud[cte(l try tire cor[se coordinator.

(iil The Exteroal End Semester Examination of 3 houri duration carrying
60 ntarks. shrLll consist of two s,c.ctio[s:

Sectiou A. F<iur(4) short answcr qr.r<stiorrs ouc qucsiiou from cadr unit and
ea.ci qrresti,lr shall calry' tlrtee(3) rrrarks. A)l qrrestiort shall be courpnlsory.

Sectiou B. Eight(8) lung alswer questioDs sprcnd ulifonnlv trver the eutire
s-,-llabus (two questions from each unit) out of rrhich four(4) questions are to
be answered selecting at least <.rne queution frem etrch unit. Each qutstion shall
carr.v 12 rualks.
(iii) 25 rnarks are allotted to Tlrtorials out of rvhich 10 marks are allotted to
contiluous asscssmcut a.nd 15 marks arc for thc final cxrunilatiou (oD Tutorials).



UniversitY of Jammu
Syllabus NlatLeruatics at FYUGP urder CBCS as per NEP-2020'

SEMESTER III
(Examination to be held in December 2023' 2024' 2025\

Minor Course

Course Coder UMIMIIT3OS
Course Title: Real AnalYsis
Credits: 04
Total Number of Lectures: Thmry: 45, T\torials: 15

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

Objectives: The main objective r'rf this course is the studl- ol sequence;

and series of rerr-l numbers.

Prerequisite of this course; UltI'lt'iAT101 aud I';r\1lMAT201

Structure of the Course: This coru$c is dividcd into four utrits of 15 class

lectrres each, E-herein one lectllre is of one llorr drrration-

Unit-I

FiEitc artd bfuiitc scis. Intcrrals, Coutablc aud uucorutabic scts' -{bsolutc raluc

oJ tl"' ttni litrc' T':iar:{rriar heqrralitl' llottttrlerl a:r'i *rIi'or.rrlerl sd's SrlP.e-

rnum au,l infimum oi sets, Lea-si uppcl boutrcl arrd grcatest i( ver bound R a>

o complete oldered fieltl. Existenc; o[ rationals atrd irrationals betrveett reals

Examples and Exercises based on the* topics'

IInit-II

Delinition of real sequencer. Lirnit of a seqltence' Cowergerce' boludedtress and

ai..,g** of seqr,eu"es, Oscillator]- and \louotone sequellces Uniqtteness of a

iimitlOperations urr coD]'ergent and dil'ergeut scquencti' l!ft-ruottrtte Conver-

g*., T tl"or"n, ald its applica tions to tlte calculatior of square root of positive

iurnbers, Sequeezing Principle. Exarnples and Exercises based on these topics'

to be dotre as tutorials.

Unit-III

Suhequences and Bolzaoo- \Yeierstrass Theorem. Cauchl' Sequeoces, Cauchy's

Gen".d Prirrcipl" of Convergence, Nested tnten.al Theorerr, Contracti!'e 6e

q,r"nccs. Ex"rnplcs aod E'.cr;iscs bascd on thcsc topics-to bc donc as tutorials'

Unit-IV

Infinite series aod their couvergelce lnd dirrrgence, Cauclry's Criterion for se'

'ries, Corr<.titiorral atrd absolute corrergertce, Geotuetric series testr'l>serie6 test'

"o*p-'iso, 
tcsts, D' Alcmbcrt's ratio tcst, Cauclry's root tcst' Baabc's tcst'

\-{fr','



Causs test (without proof). Examples and E<ercirs based on tlese topics-to
be doue as tutorials,

Text Books:

1. Rohert G. Bartle aurl Douall R. Sherbert. lptrrxlzctiot to Rtol Aurlyis,
\l,iley India Edition, 2011.

2. Rid&rd R. Goldberg. Methods oJ Ret! Anolgsrb, Oxford ond IBH publish_
ing Cu. Prt. Ltd. New Delhi.

Refereuce Books:

1. S.C. Mnlit &nd S&rits Arora,, lvlothewttier lnalysi.r, New Age Interna-
tional Publisher. 1982 (2020 repnnt).

2. lValter Rrrdin, Prhrciples of Mathemoticat Analysis,lrd. Edition. tr{cGrrrw-
Hill Iuternaiional &litioru. 1976.

3. Tom 11. A,postol. MothLrnatiaal dnctysis. irlarea publishing House, lgg5.

1. Charles G. Denlinger. Elanenh ol Reol Anolysis. Jones and Bartlett India
Pvt. Lr.d. 2011.

5. Horshang H- Soltrair, Busic Real,4naly.ris, Birklarrser, 2003.

6. H- Prottcr, Basic Elemenk o! Retl Ar.alysis, Springcr, lggg.

7. Stevor G. Krantz. Re.al Analysis and Found,atior:s, CRC press, 200t)_

8. \Yillianr R. Parztnsl<i ruxl Philip \V. Zipse, JntT-odrctio11. to ltfoihematiccl
lrrclysrs. LlcGraw.Hili htemarioual Eciitions, 1987.

Note to the College: Tcarning aa<i unclcrstandiug of conccpts of i.{athcmatic;
lrciug rlifl'ereut frour other riiscipliles reqrdres pr.otrlerl solvitg sessious lrryou<l
rcgulirr class work. 'Ihcrcforc. cxtra rhrcc lccturcs pc; wcck bc dcvotcrl to
problem solviug sessior:,s as tttorials.

Scheme of Examination: (i) ,{frcr cor"cring ha}f of thc syllabus (two units)
there shall be a tr4id Term Assessment Test of g0 minutes duration calrying 15
marks. The quelition paper must spread o!tr. entire tilo u4itli and questions
askecl should be oi short ans*-er as weli as long :rnsu'er t_vpe. This tett shall be
cr-rnductcd bv l,hr course coordiur+tor.

(ii) Thc External End Semester Examination r.lf 3 hourc duration uarrying
60 mark. shall comist of t$'o sectiou.s:

Section A. Four(4) short answer questions one question from each uuit end
cach qucsiion shaU carr)-- tbrcc(3) marks. All qucstioo^s shall bc compulrcry.

Section B. Eight(8) lorrg arrswe!. questiors spread uuiforurly over tlre eutire
syllabus (t*o qucstiotrs ftoE cach udt) out of which four(4) qucsiioos arc to

u"



be answered selecting at least gne question fmm each unit' Each question shall

carn 12 ntarks.
)fiiri',""iJ*" sllotta.l to Tutoris'ls oui o[ rvhich 10 matks are a'llotted to

::Ii#;;til; ",J 
ri o,"r'" *" ror thc fi,,al cxaminatiou (on Tutorials) '

uN/6a-,
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University of Jammu
Syllabus lvtathematior at FYUGP under CBCS as per NEP-2020.

SEMESTER III
(Examination to be held in December 2023. 2024. 2025)

Multidisciplinary Course

C,ourse Code: UMDMAT3O4
Course Title: Foundations of Mathematics
Credits: O3 Total Number of Lectures: Theory: 45
Maximum Marks: 75,

Objectives: Thc objcctivs of thc corusc is to introducc thc studcnts to thc
larrgrage of rtlatherrrAtics-the l&xtuage to krror the rrature, AF l-Iatllernntics llrls
rlait rarge of applicatioos to almost all disciplines of leaming aad evoh'es the
critical thirrking der.elops a logical and rational approach towards the solutions of
pr<.,blems. learning of the basic mathernatics Ls indispeasable for for the creatiun
of critical and logical thiDkers. that's why this course is designed.
Structure of the Course: This ctrurse is divided into four units of 45 lectures
in total: reutaciv: nurnber oI lectures required for earh uoit is indicated against
each rrnit. rvhelein one lecture is of one hour druation.

Unit-I (12 Lectures)

Propositiorls. truth rtrlues and truth tabler, neqatior, conjunction and disjunc-
tiou, implic,rtions. bi-couditiourr.l propositions. converse' contraPositive and in-
vtrse proptsir:ions. propL,Jit;onel r:quivttlence: logicai equirtlences, predic&ics

aaC qria;iti[:r's, ia,ricl.g] r.jrd .orriadi.iiou- -{naiysis of argumer:ts. E:<aulpl*
and exercises on rirese topi{).s,

Unit-II (12 LectrEes)

Sets. s,-rb>ets. set opert{tiors. the larvs of set [heurl and Venn ditgraLrns. Ex-
:ulples of 6nire and infinite se1s. frnite sets and countiog principle, pou'er set,

cla"qses of sers. Difference and symmetric difference of rn'o sets, set identities,
generalizerl uliou ard irrte.rsecti<.rns n-ith larts. Exautples and exercises on thq;e
topi(s.

Unit-III (12 lectures)

Cari.csian product of sets, relatir-ru between $ets, types of relaiion. p&riitiou of
a set, fundamental theoreu of equivaleuce relation(statement only). Fulciions:
Basic deflnitions, iojertive function, surjective function- bijective function, com-
position of functions, inrerse of a firnction. E-xamples and exercises on these

topics.

I



Unit-IV (09 Lectrres)

Primerrumbers.GCD,LClu,divisionalgorithm,l.elation.betweenGCDand
ilii: ;;;il "i -nit "nt*titnl 

inductio-u' Examplcs and cxcrcisc on tlcsc

topics.

TextBookstere\t'arner,Pueltlclhetuii>*lotBegbntu's'Get800LLC'
2018.

Reference Books:

1. Shobha Bagai' .{mber Habib aod Geetha Ven}ataraman" A Btilge to
'' 

i*d"*"tii. S&ge Publicstions India Prt Ltd'' 2017'

2. Dar-id Ir1. Bwt<tr., Elenentory Nvmlr.r Thanl' \{cGra*' Hill Educatiun'

20t7.

3. Paul R. Hahuos, Na.i -ue Set Theory' Spriuger' 1998'

.1. Ii. Devlin. The Joy o! Sets: Fa*tlonentals of Contempotttry lel-Theorl'' 
Urra".sr;uut* T"*tt i" Math"*aticu' 2nd Fxlition' New Ytrrk' Sptinger'

1993.

i. NCERI' \-extbottk ol llu/'hertatit:s lor Closs XI'J;urrtttlt uttd [iir'sirmir State

B.,ard rrf Sthoe'l Edilca':i'ru 2022

Note to the College: Teaching irtrd ulderstauding of concepts of \lathematics

ffi; &;;;;; f-.,iother discif,r.es requires proble,r 'rolving- sessions b.l'oud

;";'"; ;;t rrurk. Therefr.rre, extra three lecturts per t'eek be devoted tr.r

problem solving sessions as tutorials'

Scheme of Examinatior: (i) After covering halfofthe syllahrts' there shsll

U"ol'tiat".rrl,foftismeotTestofg0uinutesdurationcaxryinglsmarks'The
;;;;il;;t tmst spread oret e,tire two uuits and questions aske'd should

;;;irh.; oru*".,u *'"ll as ltrng answcr tvpe This te$t shall be conduced bv

the couEe coordinator'

(ii) The External Eud Semester Examiuation of 3 hours duration carruing

60 rnarks. shall cons'lst of two sectioos:

Section A. Four(4) short snswer questions one qlrejtion.flom each unit end

J qrJl"" 
"UI 

car;y t'hrc.c(3) oarks' All qucstious shall bc compulsory'

Section B. Eiglrt(8) long ansrver questioos spread uniformly over the entire

""ff.fr* G"" qresii.n" a.* each unit) out of which four(4) que$tious are to

U" *"*"r"a r"i*tiug at leirst one questiou horn each unit' Each questioo shall

carry 12 marks.

u{A' 10



University of Jarnmu
Syllabur Nlathematics at FI'IJGP under CBCS ns per NEP-2020.

SEMESTER III
(Exan)ination to be held in Decenber 2022. 2023.2024)

Skill Enharcement Course

Course Code: USEIV1AT305
Course Title; l,4TsX
Credits:02
Total Nunrber of Lectures:30, Theory: 15,

Maximum I\,Iarks: 50,

Practicals:15

Objectiwes: This coute aims at leuning at r\lathematical Typtletting with
LAT|X so as to acquairt the studetlts with tips and techniques for document
processi[8.

Structure of the Course: This coursc is dividcd into thrcc units ol 15

lectures in totalt tentetir€ly 5 lecttues are required for each unit rvherein one

lecture is of oue hour duration.

Lirit-I(5 Lccturc)

lDtroductioo to Lalcx: Bcrcfits of LatcX. gpc[-sourcc soltrvalc, irustalling La-

teX, iltro(ir!( liou to LateX packages. cleatirtg a (locrrDerrt (Preautl,le-courrnarxL'

to cieate Late-\ tile). addirrg ira-sic infol'rnation to a docutnent' formatting words.

iirles. parrgraphs. litte sp+cilg and chinging st)'les. creaiitlg a f,*'o-coltrmn lard-
-rca.pe ci)cx!1lcnt.

Lrli-.-ii\; i-e|i'.rrel

\IathcrLarica,i rlirosct t ing .r,ith Larc\: Acccuts and s1'mbols. rnatltcmatical tl pc-

ieitjrlg Ieloileur,alJ arrrl rrtlvalterl): tLse of l['aces, lrackslrr.sll, Power. slrl)scliPl.

-.ul:er,'cri pt. tiactiuls. l r)ois. ellipsis etc.

UDir-III(5 Lccturc)

llathc aticnl Etluations; \\ritirg Dlathcoratical cquatioos, DlathcEratical slan-

Lols. iniltiline eqLtatiol$, ilrsertillg sectiolLs. sui-rseclions. pictures. enulreratilrg
thc tcxt, \l'ritirrB matricrs. lntroduction to Bcalncr prcscntations. IDtloduction
[o Ovelleaf (for cter[irg [,ateX rlocttlrrettt oltliue)

Practical: 0l Credit
Duration: li hours

Cop[rputel Laborator-r' \lirrk:
At ieasr 10 placticals frout tLe eutire svllabts: creatirtg 05 LateX documentrs

l.ith difcrcnt packagcs ard stJlcs. 03 practicalt for prcpariug bcamcr prcscnta-

tiolr ar!(l 02 practicals ou cleatilg LateX rlocrrluelt iu Overleaf'

1l
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Book Recommended

1. Stefar Koitwitz , IateX: Beginner's Guidc, Packt Publishiag, Brmilrgharn,

Mumbai,2011.

2. Antoni Diller,LATEX: Line by Line. John \t iley and Sons, 1999'

3. Donald Bindner aod Itlartin Erickson' A Stud,ent's Gllide to the Stud'y,

Practice, alad Tools oJ Moden Mathenatacs' CRC Pres, Tavlor and Fran-

cis Group, LLC, m11-

J. Leslie Lamport, LaTeX: A Doainent Ptqamtian Sgstem, User"s Guide

ond Refetence Motuoi, Secord Fdition, Pearson Education ludian Reprint,

199-1.

5. lvI. Goossen. S. Rahtz and F. !{ittebach, The LATEX: Gmphics Compan-

ion. .{disou \1'tsle.v, 1997.

Scheme of Examination: lnterns,l Examiuation: To be couducted by the

Coursc Coordinator.
(i) After coveriug lralf of the sylhlrrr, there shall be a Mid Te.rnt Assessurent'

Tcst of 90 Einutcs duration carr:-ing 10 marks. The qucstioa papcr Dxust sprcad
rrniformiy over half of the syllatnrs covered aud qrtestion's asked shorrld be ofshort
rlr,lr€r a.s n'ell :r"s lcng ani\r'ie. i1'T)e. This test shall be crrrrductccl b1'' the cour"e

coolriirraior-

(ii) The lrrteulil Eurl Senester Exarrtillation ol 2j hours rlrratiou r:arrJ'irrg

15 marlis. shall consist of ts'o s€.{tions:

Section A. Four(3) short ans*'er questions one questiol from eaclt unit anti

each questitn shall carr."- 2 rnarks. .4.11 queuiions shali be ctmpulsory.

Section B, Six(6) Ioug arsllel qlrastiorrs spreari tuifontrly o!€r tlle elitir€
s.,-llabus (tn'o qucstions tiom cach unit) ottt of *'hich thtcc(3) qucstions arc to
be answered selecting at lea.st one qrrestion from each rrnit. Each qrtestion shall

carry 3 mark.
Practicat Exarnirtation
(i) Dailv Eraluatir-rn of practicals/tutorials/viva-vocefrecr-rds: 10 marks
(ii) Final Practicat Examination: 15 marks.



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

SEMESTER III
(Exaniuation to lre held in Decembe.r 2023.2024,2025)

Ability Enhancenent Course

Course Coder UAEMATSOG
Course Title: Liuear Programming
Credits: O3 Total Number of Lectures: Theory: 45
Maximum Marks: 75

Objectives: Besides finding the optimal solution, the amin objective of
this cou$e is r.uing LPP tu pr.rvide an inftrrmation buse fi.n the mout efficient
al.location of scarce so a.s to optimize the allocatioD of soroe resoluces.

Structure of the Course: Tltis cortrse i< ttivided ilto fortr ruritq of 45
lcrturcs in total; tcntatiwc numbcr of lccturcs rtquitcd for cach uuit is indicatcd
agaiust eac[ unit, wherein one lecture is of one hour duation.

Unit-I (f2 Lectures)

The Lirrear Prograrunrirrg Ploblerus: Siarrdartl, Carrorrical and \Iatrix Eorurs,

Dcrision \:ariablcs, Objcctivc Furctiou and Consiraints, Solution of LP Prob-
leurs l,y Graphical llethod; Hyperplales, Extreme Poiut's, Convex alrt Poly-
hedral Secs- Exantples and Exetcises based on tha;e concepts-to be doue as

tul.}ri:rls.

Unit-II(t I 1r:ctrrres)

Idea of Slack arrd Surplus Variables. Basic solutions: Basic Fea-sible Solutious:
Ilr.duction of a:r1- fca^siLric solution to a basic lcasiblc solution; Iufca^siblc solution.
:rnhorurrlerl solltion. Ioll-(leBerrer ete lrasic feasihle sohttiou, Nlaxiurrttl Feasible

Solutiou; Con'espt-rndence betteeu basic feasible solutions and Extreme Points'
Ftndamental Theorern of Linear Prograrnming. Examples and E-xereises based

on therre concepts-to be done as tulorials.

W(','*



Unit-III (1f Lectures)

Simplcx arethtd: Optimal uolution. Termination criteria for optimal sultltion
of the Lioear Plo$amming Problem, Unique and Alternate Optimal Solutious.
Unboundedness; Simptex .{lgorithm and its Tableau Format. Examples and
Exercises based on these coDceph-to be dorre as tutorials.

Unit-IV (11 Lectures)

Motirration and Fomrulation of Dual Problem. Dual Simplex r\{ethod, Applica-
tions of LP models to: Product-Alix Problel]s. Tlausportation Problen. Assign-
rncnt Prublem, Diet Proble.m. Examples and Erercises birsed on these cc,nceptt
to be dorre as tutorials.

Text Books:

G. Hadley. Liflp-ar Programmirlg, Narosa Publishing House. 1997.

.llokhtar S. Bazaraa, .lohu .1. .larvis and Hanif D. Shcrali. Lincar Prc-
gnunnhr.g ruul Net r;,n'l: Floars, (ath Erl.), Johl Witey au,l Sou.s, 2010.

Referencc Books:

l. G. \i. Slre:iol.. Lii,..t;; Pmgran=:r.g ilei.itot'"> a:;i .:. p 2iit:ait ,L , rs, ii'.\e';
Eastcr Ltd. 1992.

2. Stere Vajda, Mathematical Proqramming. Dorer Publications luc. 2009.

Note to the College: Teaching and unclerstanding of con(iepts of l{i}thematics
being different bom other disciplines requires problen solving sessions beyond

regular cla-.s vork. Therefore, extra th-ree lectures per u-eek be devoted to
probleur solvirrg se*sioxs as tutorials.

Scheme of Examination: (iJ After coverirtg half of the syllabus, there shall

be a l{id Terrn ,{ssessneut Test <.,f 90 miutttes duratic,n citrwing 15 urarks. The
question paper must spread over uDifot Dtly on the frrst two unils and quettioDs

trsked shc,uld be r.,f short ans\ter 8s well ao- long answer type. llhis telt sLall be

colducted b]. the cour-se coordioator'.

(ii) The Externat Err(l Seurester Exalrfuatiol of 3 horrts rluratiotr calr5iltg
60 marks, shall consist of two scctions:

Section A. Four(4) shod ars$,cr qucstions onc qucstion from ca.h unit and
cach que.stior shall r:arry three(3) lrarks- All qlestiotr^s sLall lre coutPrtlsory-

Section B. Eight(8) long snswer questions spread unifolml]'over the entire
syllabus (t*o questiom frour each uait) out of *'hich four(4) questions are to
be ausrveled selectihg at least oDe qrrestiou frorn eacL unit. Eadi questiou shall
carry 12 marks.

1-l
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Semester - lV(MATHEMATIcS)

Assessment

10 marks

tnd
Semester

50 marks

Mid
Semester:

15 marks

4 Credits Courses

Marks

r =: i ilil

Total
Markscourse

Tvpe

Course No. Course Title credits

100
Theory: 75ffi ReJl nnalYsistl | 4

Wr4o|. [-Wrr',1nf405 I Three' i iDimensional
I | ' lsolidceometry | I
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University of Jammu
Syltabus of Mathematics at FYUGP under CBCS as per NEP-202O,

SEMESTER IV
(Exaurinatiou to be held in Ir{av 2024, 2025,2026)

I\fajor Course

Course Code: Ulvf,IM-{f 4Of
Course Title: R-eal Analysis-Il
Credits: O4 Total Number of Lectures: Theory: 45, T\rtorialsl 15
Maximum l,[arks: 100, Theory: 75, T\rtorial: 25

Objectives: TLis course airrrs at adeucixg the courae on Real Aualysis-
I (UMJMAT30l) tbat iacludcs unifonn continuits. Ricmaun intcpral. rmiform
corrverge[ce of salrerrces arnl series of frructiou,s.

Prerequisite of this course: UN.IJI,IAT3Of

Structure of the Course: This cr-rurse is divided htt-r fuur uuits of 15 class
lectures eacL, u'herein one lecture is of one hour duratiorr.

Unit-I

Cauchy's cr-ndensation tert and conl'ergence of alternating series, Absolute and
co[ditio[al corvergeoce, LeibDitz's test. Soue theorenrs o!. contiuuity aad uni-
forra contiauitg viz. er-ery cootinuous function aitahs its bourds oD a closed
and oour:dcd intcI\al. ioce,tion ci roots, Intcrmcdiatc valuc thcorcm. continu-
!11 irlilies rlrifoirrr coirtiruril,v c!r ciose(l arr(l irorllrie(i !ntervals. relnliorr 'lre'

.1'.ccll act:iirir!i!7 .r:.i llirii.itnr aoiiiiuuit\'. ljxallipics airC ;xcrctscs i:asgd c11

these co[cep'.s-to he rione rrs irrtoriais.

Unit-II

The Riemann Integral: Defiuitious and existence of the integral, Reflnement ofa
partitioD, Darboux's propcrty, Colditious of iDtcgrabilit),. thc intcgral as a lirnit
of srrrrr. Iirtegratiorr arrl rlifiererrtiation. The F\urtlaruerrtal Theoreru of Calcrrhrs,
Mcan Valuc 'I'hcorcms of Intcgral Calcrrlus, Inicgration by parts. Changc of
rariable in an integrC. Second llean lralle Theorem. Examples snd exetcises
bzued r.ru these concepts-to be done as tutorials.

Unit-III

Poiut-rvisc and ulifomr convcrgcncc of a scqucucc and scrics of fuactions, Cauchy's
criteriorr for rurifolur couvergeuce. rl{o-test for uuiforrl corrnergeuce of a se-
qucncc, \l'cicrrtrass M-tcst for uniform com.crgcucc of a scrics, Abcl's tcst.
Examples and exercises based ou thes€ concepts-to be doue as tutodols.

\5
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Unit-IV

Properties of uuiformly convergent sequencea and series:.-Uniform colvergence

and continuity. Uniform con'ergence ancl Integration' Uniform convergence and

ffi;Jot,il;. E*.-pI"" ard exercises based on these concepts-to be tlone as

iutorials.

Text Books:

1. Bobert G Bartle aud Donald R' Sherbert' lahoduction lo Real Analvsis'

lViley Iudia Fdition, 2011'

2. Richard R. Goldberg Methods of Real Analysr.s' Oxford and IBH Publish-

ing Co. Prt Ltd. New Delhi'

Reference Books:

1. S.C. \lalik antl Satita Arorc' :glathenatical Analtsi's' )ierv Age lntetna-

tioual Publisher' 1982 (2020 reprint)'

2. Walter Ructil, Pincrples o! Llalhematitot Analysis' 3rd Editios' l{ccrax-

Hill hrteruational EditiorLs' 1976'

3. Torrr l'1. -{postol. '4lrrtlrelr'al ird Anrtlysis, Narosa Prtblishiug l{ortse' 1985'

-1. Chau ies G. Denlioger' EletnenLs oi Real Ailalysis' Jorres ancl I3altiert ioriin

Prt. Lrd.2011.

5. lloushaag H. Sr-,hrab. Basic Real Analttsrs' Birkhauser' 20011'

6. H. Protter, Basic Elanents ol Real Analysi's' Springer' 1998'

7. StevaE G. I(rantz. Real Anatgsis or.d Fo:und'ltiotts' CRC Press' 2000-

8. \Yilliarrr R. Parzylski alrl Philip lV' Zipse' httntrhr:tit'tt' t ltldl*'rnttio'l
.,lnalysis, McGrarHill hrtcuntional Editions, 198?'

Note to the College: Tearhing and unden'[anding oI concepts r.rf llathematics

i"G iis';;a fr";otLer disciplines requires problen solving sessiorrs bel'ond

."gri., 
"f*" 

**t. Therefore, extra three lectures Per week Eeed to be devoted

to problcm solving scssio$ as tutorials'

Scheme of Examination: (i) Afi;cr corcring balf of thc syllabus (t*a uoits)

tfr"JoU i," a Mid Terru Assessiuent Test of g0 urirrltes druatiou carrS'iug 15

srarks. Thc qucstion papcr Dust sprcad olcr ctrtirc 6$'q 'nii-s -aDd 
qucstiolrs

askerlsholrtrlheofshort'rBswertr.gllellaslongarrswertype.Thistestshallbe
conducted by the course coordinatol'

(ii) Ttre Exteirrat Eud Seruester Exaltrilration of 3 hours duratiorr carryirtg

60 nrarks, sball consist of two scrtioDs:

16
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Section A. Four(4) short answer questions one question from each unit aDd
each quesrior shall carr."- tbree(3) marks. All questions shall be compulsory.

Section B, Eight(8) Iong answer q estions spread rmiformly over the entire
syllabus (trl'o questions li'om each urit) out c,f which four(4) questious are t<-,

be a.nsr,r'ered sele<iting at leasi oue question from each u[it. Each question shall
cnrry 12 marks.
(iii) 25 marks are zr.llotted to T\rtorials oui of rvhich l0 marks are allotted to
continuous assessment a.ncl 15 marks are for the final oramiDstion (on Tutorials).

6*r
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UniversitY of Jammu
Syllabus of l\'lathettratics at FYUGP under CBCS as per NEP-2O20'

' SEMESTER IV
(Examilatiou to be held irr lr{ay 2024, 2025,2026)

N{ajor Course

Course Code: UMJIV{AT4O2
Course Title: Abstract Algebra-I
C."ait", Oa Total Number of Lectures: Theory: 45' Tutorials: 15

Maximum lr'Iarks; 100, Theory: 75, Trrtorial: 25

Objectives: Tlle aiul of tl1is course is to iutroduce arr algeblaic structur€

callcd ioup arrd study its propcltics. thrcc funda'mcutsl thcorcms of group

isourorphisru is the r tirrrfe goal of tlLis coruse'

Prereqrrisite of this course: Knowleclge of Higher Secoudary ievel math-

cmatics coulscs is cDough to follou this coursc-

Structure of the Cortrse: This tourse is divided 'tnto four udts i)f l; cla'\r

Itrtuns each, wherein one lecture ib of onc hour (luratioll-

Utir-l

Revieu. ol Logic,. E<luivalelce rclation and i'ulldamenLd] Tire'rrel: c;n 'r1ui ''ir-

leoce relation. Binarv operations. semi-gronp and group $ith pleuty ol examples

hom nutnbcr systcrus, matriccs: fiurctiotrs, polynomials, goup of sprrnctries of

triarrgle, sqrrare (Di[alral groups) etc. Al:eliarr group, uort-abeliau grorrp- iilrite

group, ordcr of arr clcmcDt af a Elroup Exau'tplcs and cxct'ciscs ou thcsc topica-to

he done il.r tutodals.

Uuitll

SuLgroups and their characterisation) iDtelsection. uriou and pro(luct of su[>

g.orrpu, 
"obgto.,pt 

gcncraicd by a subsct, ccDtcr of group, commutatol subgloup

Jf a gror,p, characterisatiou of r,llelialr groltP ill terus of coluttlttator sltl)gloltP'

Exaupl<= aud cxcrciscs on thcsc topics-io bc donc a's tutorials'

Lloit-Ill

Permutatioos and their propertits, Errn and Odil permutatious, Cyclic groups

and their generalors, properties of cyclic groups. Cosets: Ltft Cosets and Right

Co""s arrJ thcir ptopdtics, Lagralgc's Thcorcm, Iudcx of a subgroup Eulcr's

Theoreru. Ferurat Theoreut. Exalnples alrrl exercises ou these toPics-to l)e (loue

a3 tutorials.
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Unit-Iv

Normal subgrorrps a.nd their properties, Gnrup homomorphisms and their pr<.,p
erties, Group isomorphisms and their pmperties. euotient g"rp", X"_a 

"fa group homomorphism- First, Second and Tbird IsomorplGm theo.ems fo.groups- Exa,rnples and exercises otr these topics-to be doae'as tutorials.

Text Books:

l. Stcvc lYarncr,purc Mathenatics lor Begimers, Gct g0O LLC, ?01g.

2. N.S Gopalakrisltan, Lit*e*ily Algelmt, New Age Iutematiorlal prrl)lislF
crs, g009.

Reference Books:

t .199 B. Fraleig[ 4 first Cotnse in Aeebn. Narosa publishing House,
2003.

2. I. N. Herstein. Topics in Algebm,.Iohn Wiley and Sons Inc., 2(D6.

3. Miclrael Artin.,llgebro- pearsou Nen Internatir.roal Edition, 2013.
.1. Thomas W. Hrurgerforcl, llgebra, Sprioger, lg74 (Sei,enth Indian prilt,

2014).

5 
P.. 

A 
-!. 

lVallace- Grozps, Rings atd. Fietds, Springer, Second IndianPrint- 2015.

O 
,t 

,l::.:,":*;,-::: ri 
,iliz: 

Ziiti.rr.r:riii!i: ,.Iaar;:, ai-rc.ri.r. yiia-: prr5jisiiiirs
lr(,us', 1,1:. i-tu I tri.)

I?'" 19-"'" Coilege:. Ttaching ancl u,<ier:tanding of conceprs of },Inihenratieoelltq d terent lrorn other discjpljnes requir.es protrlem solving se-ssioEs be,voi:dreguiar citr^sr nork. Therefore, extra tLree l,:ct,r.o p". *J-nial" il" a";",")to problem solving sessious a-s tutoria.lJ.

, Schemeof Examination: (i) A fier covering half r.,f thesylhbus (tnb units)therp:,hall he a Mid Ternr Assessnreur Tesr of 90 nrin,rta aur^iiorr c.arrllng tSm:rT 
. 

TIle- question paper must spread over entire rwo units 
"nJ 

qu*rto*ixked should be of sho* arLsq:er as u.ell as ioug ans*.er tlp". iii.'i* 
"rrru 

u"conducted by the course coordinator.

(ii) The Exfernal End Semcter ExatriDatiotr of J hours duration carryiag60 rnarks, shall consist of two scctions:
section A- Four(4) short auswer questions one questiou from each uuit andcac.h qucsiior shall carqv thrcc(3) marks. aff qu"stil* 

"iJf-1"'*ip,rf*.r.
.,s.ection B. Eiglrt(s) rorrg arswer questiorrs sp'ead u'iforrrly over the e,tiresvilabus (two qu(stiorls from cach unit) out of i^,U"r, i".iiflr*ious a.c to

W€.,*'



be answered selecting ai least one question froE each unit' Each question sha'll

carn' 12 marks
ffii';l"Jks;" a[otted io Tutorials out o[ rvltich l0 ttra,ks are allotted to

::iffi"r;ii:il;""i *'r rs -*t" *l i- 'u" 
noot o'niDatiou (on Tutorials)'

vAl ,,*
"l
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University of Jammu
Syllabus of Mathematics at FyUGp uader CBCS as per NEP_2O2O.

SEMESTER IV
(Examination to be held in Mav 2024, 2025, 2026\

I\{ajor Course

Course Code: UMJNfAT4O3
Course Title: Theory of Numbers
Credits: O4 Total Nruuber of Lectures: Theory: 45, I\rtorials: lbMaximum l\{arks: 100, Theory: 75, T\rtorial: 95

- Objectives: The main objective of this course is to introduce an elementarv
theory of nulrbers.

Prerequisite of this course: Knowlcdgc of }lighcr Sccondary lcwcl ruath_
enl&ti(s coltses.

Structure of the Course: This course is divided into four units of 15 class
Itrcturei each, wherein one Isrcture is tf one hr.tu duration.

Unit-I
Divisibility: the division elgorithms s.nd its uniqueness, gr--atest conmon di_visor, prirnc aurnbcr, Euciid's first thcorcm, FundaracntJ Thcorcm of Arith-
nretic, sta.rrrlairl foun of au irrte.ger, rlivisior of rr. Li[ear Diophaltirre Equatiorrar r b11 : c. ncccisary anci s.flicicnt conditio, tbr soh:abilitv ot lincar Dio-
phantine equariorl, Radix .epresentatiou. Euclicl's second theorem, lDfinitude of
I,rlm(t oi rhp frrrnr jn ; :l and of tlre fornr 6r - i. Examples un,l 

"*".a,"* on
ti!('s.. ',) )ils-ro l:. rioIr. ir.. t,rrcri,tls.

Unit-II
Congulences and their propemies. Complete residue s1.stem. reduced residrre
slstem. \Iulriplicative fitnctjon. Euler,s o_ functiou, Ferrnat,s littie iheorern,
Euler theoreur. Generalizatiou of Fermat's Thatrem. polyuomial congurcnces.
degree,of pollnonrial congruelce. Linear Congurerrce, solution of linear congru_
cucc. Chiusr: Ilcuraindcr thoorcm. \l'ilsou's ihcorcm and its application to the
solrrtiorr of .r.- = - litnoet). Exarrrples arrtl exercises t,a.se,l orr t.h.ese conc€pls-to
bc donc a; tutorials.

Unit-II
Integen beionging to n gil€n exponent m,odm. primitve rootu, poircr residues,
congruence of degree trvo. power modulus- euadratic residue and qua.dratic
n<.rrt rsidue- Quiulratic rr:;idue of ar ccnntrt be n primitive ro<.rt uf rn. euadratic
residues of a odd prime .tre congruent to eve.n po$€rs of a primitive root of p and
con\€rsel,, quadratic non residue of an odd prime are congruent to odd powers
of a primmitir"e root of p and conversely, Eule.r criterion, Ilge.ndre symbols and
their propertie.s. lerurra of Gauss. euadratic Rescipr.ocit- la=*,, Jacoti sy,ubols.
Exarrrpks aud cxcrciscs bascd ou thcsc couccpts-to bc douc as tutor-ials.
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Unit-IV

Grcr.ttrt intcger function' Number theorctic functions <''r Arithmetic functioru'

;#;-ffi;i;;i ainl' "121, 
o(n) Perlect numbe.r' divisors of n l\lobius

iiil.ir^.'#i'l rtir""in's iero.a, i'lobius tuversion formulae' Thmrem of Gauss'

ilrr-i*;;;;i* u"*io" tu*" conccpieto bc donc as tutorials'

TextBooksDavidlvl'Burton,ElcmntaryNtmbcrThcorg'tr'lcGraw-Hill
Erlitiou(Iurlin) PyL Ltrl-- 201:l'

Reference Books:

1. Ivan Niven' I{erbert S' Zuckerman and Hugh L \lontgr'rmery' An l+tto'
' ^iirii" i, tn"-'v of Nunbers' Wilev India Pvt' Lrd'' 200E-

2- Tonr lI. Aposl}l, Introduchon ro A7lalltig Nunbet Thary' Narosa Pub-

lishing House, 1991'

3.IaIStexal.tandDar,idllall,)lgebroicNumberTheory.ChapmanandHail
1979.

-1. Gaxeth A. Jones and J \Iary Joues' Elemettary Theoq oJ Nunbers'

SPringet l998

i \i. (] N:-,iikurri . tiittttit:' Tl..orti' 'lata 1irt Cras- iiill t988

Note to thc College: Tcachiug a'n'l undcrsiaadln3 oi conccpis t;i \la'tLcuari<=

;.;;; ft;r-t ;;other cliscif,lirres rerytires prohicrn 'ol" ing sessi')rs l)evcl)d

reuul.rr cla-ss u-ork. Theteiore "*ttn tt'"" lcct'ires 1,lel week lreetl f'r lre tlevoteo

rJproblerrr .olr ing sessions as tutotials'

SchemeofExaminatioa:(i)r\ftercoverirrgiralfofthes'vll,in$itworrrritsl
tl"i"L-t At- tra a llid Tcrm Asscsstltut Tcst of 90 minurc''i duratiou canyiug 15

marks. The qltqstion paPer mrst spread o!€t entire t*'o llnils.^lld (|lqstions

a"ker-lshuulr]beof-"lrortans\}.era-5rn.ellarlorrgans\ieltype.Tlriste."tshallbe
coDducted by the course coordinator'

(ii) The E\ternat Eud Semester Exarnination o[ 3 horrrs duration carr]ing

60 marks. shall coDsist of t\o scctioD's:

Section A- For[(4) short ans*-er quesiiofis otre quBtion.from each rrnit and

"u"n;;il;h"ii-")"i."' 
,r,'*tr) mart' A questions sh+ll be compulsorv'

Section B. Eight(8) long ansver questions 
-spread 

t!triforml]' o!€r tbe e[tire

"rllaius 
(tro qu;tion" fronr eacL unit) oui of which four(4) questions are to

;:;""J")"o".ilG ot l.*t on" qttotiou from cach unit' Each (lucstion shall

carrv i2 lrarks.
i#i'ri"--i* *" attottcd to Ittorials out of whi& 10 marks arc allottcd to

[1;:#:;;;J* '"a ti -*ti 
*" for the fiual examiuation (on Trrtorials)'
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University of Jamrnu
Syllabus of l\Iatlreuratics at FyUGp under CBCS as per NEp_202O.

SEMESTER IV
(Exauirratiou to be held iu lvtay 2024, 2025,2026\

{ajor Course

Course Code: Ulv[rMAT4O4
Course Title Three Dimensional Solid Geometry
Credits: O4 Total Nurnber of Lectures: Theoi: 4i, T\rtorials: l5Maximum {arks; 100, Theory: 25, Ttrtorial: if

Objectives: I'he airl of this course is to stud], the geouretly of tlrree <.li_
ucosioual solid figurcs likc sphcrc, conc and c;,,lhdcr.

Prerequisite of this course: Euclidean Geometry and elemeDtar}. Vector
Calculus.

Structure of the Course: This couoe is divicled into f<.rur units of 15 classlectures each, q,herein one lecture is of one hour duration.

Unit-I

E<patiou of srraight limr. pianc, and circlc, l.angcnt planc, D cction Cosincsand rtutiqs, r€lntion hetween Direction riltios anJdirection ao"lr,"*.. Angt" f,o
tr&'een iiues. planes and lines atrd plane, Intersection of planes and lines. Exam-
ples and e.xer.cises based upon thqse conceptsExamples and erercises based on
thsse crtrcepts-i(, be done iN tuto.iais.

Unit-l t

Dctinition of sphcrc aucl its fbrmation. taugcnt planc to thc sphcrc, Gcncral,
Standald anri Ceattrl lornr of eqrration of sp-here. Eqrration of n ."ff,u," tnro,,g],
ioru poinrs. Iuteruection c,f a sphere arrd a line, Augte between t; spher6. Or-
thogoual spheres. Examples ald exercises based uf,on these colceptsExamples
and exercisqi based on thtrie c<.rnceptlit! be done as tutr.rrials.

Unit-III
f)cfinition of Conc and its fornlation, targcnt planc to thc conc. Equation of
Corre with a giten vertex and grdtling Cuile, fouation of a cone rvith vertex
at odgin, General conditiou tbr a 2nd degree eqn. to repre$€ni a C.one, Irrter_
sectiorr of rrvo Coues with a Commorr vertex, fught Ciriular Cone. Examples
and e-xercises based upon thesc conceptsExampltri und exercis,es based on thtte
co[cepts-to be done as tutorials.
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Unit-rV

Defi[itionofCyliaderarr<litsformation,taDgeDtplanetothecylilder..Equa,tion
of cylildcr whosc gcncrators i"t"rs*t ' 

gi"ct Ctuic' E"rcloping 
,cltnder 

of a

:;.Jrt"td;;;t"iG,t-.i*ni* "vtl'''tti 
Exalrrples aud exercises basal upou

fi;';;;;"E-^"pL uod "'"'"i"o 
bascd on thc-sc conccpts-to bc donc as

trrtorials.

Text Book:
snanit ii*1r* ."d p. K. {itral, Anallltical sotid, Gcometrg, S. Chand and co.,

1?th Edition, 2007.

Reference Books:

1-A.R.vasislltllaandD.C.Agrtr:wa|.AtLalytiutsolidGerrlrrelry'Kr..rshtra
Prakashau,2019'

2. C- Godfrcy and A \1.- Siddoru' Solid Geuncha' Caubridgc Unitcrsitv

Prtss.2016.

3. William F. Osgood arxl \Yilliarn C Grausiein' Plane aru| Solld' Anafutic
" 

ii*"t 1, Nc'*' \brk A'Iacurillar Comp:ru"v 1921'

Notetot}reCollege:Tcaclrirrgarrdunderstirariingoiccnceptso!\larthearatics
i,.'ti ,i,f"r.-n, :t",r,-orit"t tit'ctnlin:.' tttluii;s 2iollent :'-ri"':'rg :c""i"''.rs i;evolii

:;#,:"li":'il;.'gi*."-"- "*'* ti,cc lccrurcs ircr *cck accd Lo irc ric'oicti

tJplol,leil soivirig sessicus tus ilttoriall

SchemeofExamination|(i)Afielct,rl.eringlralfoftheuyllabus(tlvc,rtnits)
,h";;l;;. a rlid Term Assessmeut Test of 9b minutes durat'ion carrl'urg i5

marks. The question p&Per must spread oler entire t\tro Llnit^s and questions

askcd should bc of short ans\rcr &3 ucll as loug arLsscr t'\'pc This tcst shall bc

cor{ltlcte(l l)y tlre corlrse coorlirlator'

iii) The Ea-ternal End Sertte'ter Examinaiion of 3 houn tlut^1it'n ;nlrvirtr

oo r),trks. shall ronsiJt o[ luo sections:

Section A. Four(4) short ansrver qrrestions one qutxitioo,from each unit and

"."I';;;;;;"il;)"'," 
iu'*tsl mark Ar qucstions shall bc compt sorv'

Section B. Eight(8) long arswer questions spread l'"f"Tly over the entire

"d;;;'6;q"-*;* 
m'i 

"t"r' 
rrrit) trut .f wltich f<-rur(4) questi,trs are to

be auswered selecthg at least one question from each unit Each question shall

carry 12 marks.

ffii,2i-;arks; auotted to fttorials out of rvtuch 10 ruarks ate allotted to

continuous assessnent and i5 marks ;e Ior the final eraminatiou (on Tutorials)'
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University of Jammu
Syllabus of l\{athematic6 at FYUGP under CBCS as per NEP-2O20.

SEMES?ER IV
(Examiuatiou to be held iu Ivlay 2024,2025, 2026\

Minor Coutse

Course Coder t MIMAT4O5
Course Title: Abstract Algebra
Credits: 04 Total Number of Lectures: Theory: 45, Tlrtorials: 15
Maximum I\{arks; 100, Theory: 75, t\rtorial: 25

Objectivesl The a,iul of this course is to iutroduce Bx algebrBic structue
callcd group ald study its propcttics. Thrcc firtrda:mcntsl thcorcros of group
isomorphisur is tLe tdtirnte goal of tLis course.

Prerequisite of this course: Knowledge of Higher Secondary leyel math-
cmatics courscs is cDough to follon' this coursc.

Strusture of the Course: This courre is divided into four units of 15 class
lecturei eadr, r,v'herein one lecture is o{ one hour duration.

Unit-I

Review of Logic, Eqnivalence relation and Fundamental Theorem on equiralence
relatiou. Binary operations, semi-group and group with pleuty of example
iroui n,-ulrber s1'stelrs. rnatrices. frurctions, polvlomials, group of symmetries of
triirnq.le, sorare (Dihedral grorrps) etc. Abeliln grr;up, iron-abelimr roup. Snite
!iciii). ,r'd.!' :i.,i'i --,ell.-,:i ci ,r grc'-1,-. i-:iaui;ies a::i exetrises ba.-e<i cli th'.se
c,Jocepts-to be dotre as tutoriais.

tjnit-lI

Sui>gr<rups arrd their characrerisation, irltersection. rurion and product of sub-
groulx. subgroups generated by a subset. center ofgroup. commutator subgroup
of a qroup. charactelisation r,f abelian grorrp in tenns uf commut&tor subgroup-
Dxarrrples and eser< ises oir these topics-to be dorre a.s tuiori?rls.

Unit-III

Permutar.ions and their properties. Even and Odd permutations. C;'clic grotrps
antl their generators. properties of cvclic groups. Cosets: Left Cosets and Right
Cosets and their properties. Lagrange,s Theorem- Iudex of a subgroup. Euler,s
Theorem. Fermat Thulrem. Examples and cxerciseJ oD the;e topicrto be done
as tutorials.

UA6/l
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UnitJV

Normal subgroups and their properties, Croup horuomorphisurs aud their prog

erties, Grotip isomorphisrus a.ntl theb properties. Quotie[t groups, Kernel of

a group homomorphism, First, Sccond aod Third Isoaorphism Thcorcms for

g.J,rp, E**rplo au<l exercises on these topics-to be dore a's tutorials'

Text Books:

I. Steve Warner.Pzn Mathemnti.cs lor Beginnets' Get 800 LLC' 2018'

2. N.S Gopalalirisl r,rtnt, lJuoe.rsily Algelrr, New Age Iuterrratioual Pulrlish-

crs, 2009.

Reference Books:

1. John B. Fraleigh, A first Cotrse in Algebu. Narosa Publishing Eouse,

2003.

2. I. N. Helstein. Topics ht Algebm..Iolrn l\riley urd Scns Irrc'' 2t)06'

3. llichael \rtirr. .llgehrL, Pearson Nerv lnterltttional Editio 2013'

.1. Thoura.s !\'. Hrurgerfolrl, ,llgrl.rru, Sprirrget'. i974 (Sevexth Lrrliarr Priut'
101il).

5. D. ,L R. Laailacc. Cru'.rp.s. Bings anc! Ficids. Sprirgcr'' Scconci bcia.u
Plirrc.2lJii.

6. Su{ee', Sitiglr arrd Qazi ZartLeerudtiirr' l'[o,1ent tlgeltu, Vikas PublisLirrg

Housc Prt. Ltd.. 1972

Note to the College: Tcrrching ald uldcrstaldilg oI col('cPls of f4ath-

erratics beilg differeut frour otLer disciplirres requires probleut sohixg sessiorrs

bcyoud rcguial cla-ss *ork. Thcrdorc, e-xtra thrc'c lc'cturcs pcr vcck nccd to bc

devoterl to problem solving sessio[s a-s tlltoliels.

Scheme of Examination: (i) After covering ha.lf of the s-vllabus (t$'o units)

thcrc shall bc a lIid Tcrm Asscssmcnt Tcst of 90 miuutcs duatioo carryilg 15

rnarks. TLe q[e6tiou paper uttlst sprearl over euti[e two rlrdLs arxl qtrestiolls

askcd should bc of short answcr as vcll as long answcr t"-pc. This tcst shall bc

colducted by the cotuse coordilator.
(ii) The External End Semestet Examination of 3 hours duration carr-r'ing

60 marks, shall eonsist of [wo sectir.rns:

Section A. Fom{4) short atru'er quqstions oIrc rlllestiotl frotrl eacll tluit alrrl

cach qucstion shall carry thrcc(3) marks. All qucstions shall bc compulsory'

Sectiou B. Eight(8) long answer questir-rns spread unif<.rnnlv ovel the entire

s-'-llabus (two questions from e&ci unit) out of n'hich four(4) questions are to
be answered selectiog at least one question from each unit. Eech que$tion shall

carry 12 malks.
(iii) 25 ruarks are atlotted to Tutolials out of rgLich l0 rralks ale allotted to
contiDuous as-scssmcot aud 15 marks arc for thc 6nal ctaminetiou (oD Tutorials)

2fi

's 
"5',5


