B.A./B.Sc. SECOND YEAR MATHEMATICS SYLLABUS (2019-2020)
SEMESTER - IV, PAPER- 4

REAL ANALYSIS
UNIT -1 (12 hrs) : REAL NUMBERS :
60 Hrs

The algebraic and order properties of R, Absolute value and Real line, Completeness property of
R, Applications of supreme property; intervals. No. Question is to be set from this portion.

Real Sequences: Sequences and their limits, Range and Boundedness of Sequences, Limit of a
sequence and Convergent sequence.

The Cauchy’ s criterion, properly divergent sequences, Monotone sequences, Necessary and
Sufficient condition for Convergence of Monotone Sequence, Limit Point of Sequence,
Subsequences and the Bolzano-weierstrass theorem — Cauchy Sequences — Cauchey’ s general
principle of convergence theorem.

UNIT =11 (12 hrs) : INFINITIE SERIES :

Series : Introduction to series, convergence of series. Cauchey’ s general principle of convergence
for series tests for convergence of series, Series of Non-Negative Terms.

1. P-test

2. Cauchey’ s nth root test or Root Test.

3. D’ -Alemberts’ Test or Ratio Test.

4. Alternating Series — Leibnitz Test.

Absolute convergence and conditional convergence, semi convergence.

UNIT — 111 (12 hrs) : CONTINUITY :

Limits : Real valued Functions, Boundedness of a function, Limits of functions. Some extensions
of the limit concept, Infinite Limits. Limits at infinity. No. Question is to be set from this portion.
Continuous functions : Continuous functions, Combinations of continuous functions, Continuous
Functions on intervals, uniform continuity.

UNIT - IV (12 hrs) : DIFFERENTIATION AND MEAN VALUE THEORMS :

The derivability of a function, on an interval, at a point, Derivability and continuity of a function,
Graphical meaning of the Derivative, Mean value Theorems; Role’ s Theorem, Lagrange’ s
Theorem, Cauchhy’ s Mean value Theorem

UNIT -V (12 hrs) : RIEMANN INTEGRATION :

Riemann Integral, Riemann integral functions, Darboux theorem. Necessary and sufficient
condition for R

— integrability, Properties of integrable functions, Fundamental theorem of integral calculus,
integral as the limit of a sum, Mean value Theorems.

Reference Books :

1. Real Analysis by Rabert & Bartely and .D.R. Sherbart, Published by John Wiley.

2. A Text Book of B.Sc Mathematics by B.V.S.S. Sarma and others, Published by S. Chand &
Company Pvt. Ltd., New Delhi.

3. Elements of Real Analysis as per UGC Syllabus by Shanthi Narayan and Dr. M.D. Raisingkania
Published by S. Chand & Company Pvt. Ltd., New Delhi.

Suggested Activities:

Seminar/ Quiz/ Assignments/ Project on Real Analysis and its applications



B.A./B.Sc. SECOND YEAR MATHEMATICS SYLLABUS (2020-2021)
SEMESTER - IV, PAPER- 4

REAL ANALYSIS
UNIT -1 (12 hrs) : REAL NUMBERS :
60 Hrs

The algebraic and order properties of R, Absolute value and Real line, Completeness property of
R, Applications of supreme property; intervals. No. Question is to be set from this portion.

Real Sequences: Sequences and their limits, Range and Boundedness of Sequences, Limit of a
sequence and Convergent sequence.

The Cauchy’ s criterion, properly divergent sequences, Monotone sequences, Necessary and
Sufficient condition for Convergence of Monotone Sequence, Limit Point of Sequence,
Subsequences and the Bolzano-weierstrass theorem — Cauchy Sequences — Cauchey’ s general
principle of convergence theorem.

UNIT — 11 (12 hrs) : INFINITIE SERIES :

Series : Introduction to series, convergence of series. Cauchey’ s general principle of convergence
for series tests for convergence of series, Series of Non-Negative Terms.

1. P-test

2. Cauchey’ s nth root test or Root Test.

3. D’ -Alemberts’ Test or Ratio Test.

4. Alternating Series — Leibnitz Test.

Absolute convergence and conditional convergence, semi convergence.

UNIT — 111 (12 hrs) : CONTINUITY :

Limits : Real valued Functions, Boundedness of a function, Limits of functions. Some extensions
of the limit concept, Infinite Limits. Limits at infinity. No. Question is to be set from this portion.
Continuous functions : Continuous functions, Combinations of continuous functions, Continuous
Functions on intervals, uniform continuity.

UNIT -1V (12 hrs) : DIFFERENTIATION AND MEAN VALUE THEORMS :

The derivability of a function, on an interval, at a point, Derivability and continuity of a function,
Graphical meaning of the Derivative, Mean value Theorems; Role’ s Theorem, Lagrange’ s
Theorem, Cauchhy’ s Mean value Theorem

UNIT -V (12 hrs) : RIEMANN INTEGRATION :

Riemann Integral, Riemann integral functions, Darboux theorem. Necessary and sufficient
condition for R

— integrability, Properties of integrable functions, Fundamental theorem of integral calculus,
integral as the limit of a sum, Mean value Theorems.

Reference Books :

1. Real Analysis by Rabert & Bartely and .D.R. Sherbart, Published by John Wiley.

2. A Text Book of B.Sc Mathematics by B.V.S.S. Sarma and others, Published by S. Chand &
Company Pvt. Ltd., New Delhi.

3. Elements of Real Analysis as per UGC Syllabus by Shanthi Narayan and Dr. M.D. Raisingkania
Published by S. Chand & Company Pvt. Ltd., New Delhi.

Suggested Activities:
Seminar/ Quiz/ Assignments/ Project on Real Analysis and its applications



B.A./B.Sc. SECOND YEAR MATHEMATICS SYLLABUS (2021-2022)
SEMESTER - IV, PAPER- 4

REAL ANALYSIS
UNIT -1 (12 hrs) : REAL NUMBERS :
60 Hrs

The algebraic and order properties of R, Absolute value and Real line, Completeness property of
R, Applications of supreme property; intervals. No. Question is to be set from this portion.

Real Sequences: Sequences and their limits, Range and Boundedness of Sequences, Limit of a
sequence and Convergent sequence.

The Cauchy’ s criterion, properly divergent sequences, Monotone sequences, Necessary and
Sufficient condition for Convergence of Monotone Sequence, Limit Point of Sequence,
Subsequences and the Bolzano-weierstrass theorem — Cauchy Sequences — Cauchey’ s general
principle of convergence theorem.

UNIT =11 (12 hrs) : INFINITIE SERIES :

Series : Introduction to series, convergence of series. Cauchey’ s general principle of convergence
for series tests for convergence of series, Series of Non-Negative Terms.

1. P-test

2. Cauchey’ s nth root test or Root Test.

3. D’ -Alemberts’ Test or Ratio Test.

4. Alternating Series — Leibnitz Test.

Absolute convergence and conditional convergence, semi convergence.

UNIT — 111 (12 hrs) : CONTINUITY :

Limits : Real valued Functions, Boundedness of a function, Limits of functions. Some extensions
of the limit concept, Infinite Limits. Limits at infinity. No. Question is to be set from this portion.
Continuous functions : Continuous functions, Combinations of continuous functions, Continuous
Functions on intervals, uniform continuity.

UNIT -1V (12 hrs) : DIFFERENTIATION AND MEAN VALUE THEORMS :

The derivability of a function, on an interval, at a point, Derivability and continuity of a function,
Graphical meaning of the Derivative, Mean value Theorems; Role’ s Theorem, Lagrange’ s
Theorem, Cauchhy’ s Mean value Theorem

UNIT -V (12 hrs) : RIEMANN INTEGRATION :

Riemann Integral, Riemann integral functions, Darboux theorem. Necessary and sufficient
condition for R

— integrability, Properties of integrable functions, Fundamental theorem of integral calculus,
integral as the limit of a sum, Mean value Theorems.

Reference Books :

1. Real Analysis by Rabert & Bartely and .D.R. Sherbart, Published by John Wiley.

2. A Text Book of B.Sc Mathematics by B.V.S.S. Sarma and others, Published by S. Chand &
Company Pvt. Ltd., New Delhi.

3. Elements of Real Analysis as per UGC Syllabus by Shanthi Narayan and Dr. M.D. Raisingkania
Published by S. Chand & Company Pvt. Ltd., New Delhi.

Suggested Activities:
Seminar/ Quiz/ Assignments/ Project on Real Analysis and its applications



B.A./B.Sc. SECOND YEAR MATHEMATICS SYLLABUS (2022-2023)
SEMESTER - IV, PAPER- 4

REAL ANALYSIS
UNIT -1 (12 hrs) : REAL NUMBERS :
60 Hrs

The algebraic and order properties of R, Absolute value and Real line, Completeness property of
R, Applications of supreme property; intervals. No. Question is to be set from this portion.

Real Sequences: Sequences and their limits, Range and Boundedness of Sequences, Limit of a
sequence and Convergent sequence.

The Cauchy’ s criterion, properly divergent sequences, Monotone sequences, Necessary and
Sufficient condition for Convergence of Monotone Sequence, Limit Point of Sequence,
Subsequences and the Bolzano-weierstrass theorem — Cauchy Sequences — Cauchey’ s general
principle of convergence theorem.

UNIT — 11 (12 hrs) : INFINITIE SERIES :

Series : Introduction to series, convergence of series. Cauchey’ s general principle of convergence
for series tests for convergence of series, Series of Non-Negative Terms.

1. P-test

2. Cauchey’ s nth root test or Root Test.

3. D’ -Alemberts’ Test or Ratio Test.

4. Alternating Series — Leibnitz Test.

Absolute convergence and conditional convergence, semi convergence.

UNIT — 111 (12 hrs) : CONTINUITY :

Limits : Real valued Functions, Boundedness of a function, Limits of functions. Some extensions
of the limit concept, Infinite Limits. Limits at infinity. No. Question is to be set from this portion.
Continuous functions : Continuous functions, Combinations of continuous functions, Continuous
Functions on intervals, uniform continuity.

UNIT -1V (12 hrs) : DIFFERENTIATION AND MEAN VALUE THEORMS :

The derivability of a function, on an interval, at a point, Derivability and continuity of a function,
Graphical meaning of the Derivative, Mean value Theorems; Role’ s Theorem, Lagrange’ s
Theorem, Cauchhy’ s Mean value Theorem

UNIT -V (12 hrs) : RIEMANN INTEGRATION :

Riemann Integral, Riemann integral functions, Darboux theorem. Necessary and sufficient
condition for R

— integrability, Properties of integrable functions, Fundamental theorem of integral calculus,
integral as the limit of a sum, Mean value Theorems.

Reference Books :

1. Real Analysis by Rabert & Bartely and .D.R. Sherbart, Published by John Wiley.

2. A Text Book of B.Sc Mathematics by B.V.S.S. Sarma and others, Published by S. Chand &
Company Pvt. Ltd., New Delhi.

3. Elements of Real Analysis as per UGC Syllabus by Shanthi Narayan and Dr. M.D. Raisingkania
Published by S. Chand & Company Pvt. Ltd., New Delhi.

Suggested Activities:

Seminar/ Quiz/ Assignments/ Project on Real Analysis and its applications



B.A./B.Sc. SECOND YEAR MATHEMATICS SYLLABUS (2023-2024)
SEMESTER - 1V, PAPER- 4

REAL ANALYSIS
UNIT -1 (12 hrs) : REAL NUMBERS :
60 Hrs

The algebraic and order properties of R, Absolute value and Real line, Completeness property
of R, Applications of supreme property; intervals. No. Question is to be set from this portion.
Real Sequences: Sequences and their limits, Range and Boundedness of Sequences, Limit
of a sequence and Convergent sequence.

The Cauchy’ s criterion, properly divergent sequences, Monotone sequences, Necessary and
Sufficient condition for Convergence of Monotone Sequence, Limit Point of Sequence,
Subsequences and the Bolzano-weierstrass theorem — Cauchy Sequences — Cauchey’ s
general principle of convergence theorem.

UNIT — 11 (12 hrs) : INFINITIE SERIES :

Series : Introduction to series, convergence of series. Cauchey’ s general principle of
convergence for series tests for convergence of series, Series of Non-Negative Terms.

1. P-test

2. Cauchey’ s nth root test or Root Test.

3. D’ -Alemberts’ Test or Ratio Test.

4. Alternating Series — Leibnitz Test.

Absolute convergence and conditional convergence, semi convergence.

UNIT — 111 (12 hrs) : CONTINUITY :

Limits : Real valued Functions, Boundedness of a function, Limits of functions. Some
extensions of the limit concept, Infinite Limits. Limits at infinity. No. Question is to be set
from this portion.

Continuous functions : Continuous functions, Combinations of continuous functions,
Continuous Functions on intervals, uniform continuity.

UNIT - IV (12 hrs) : DIFFERENTIATION AND MEAN VALUE THEORMS :

The derivability of a function, on an interval, at a point, Derivability and continuity of a
function, Graphical meaning of the Derivative, Mean value Theorems; Role’ s Theorem,
Lagrange’ s Theorem, Cauchhy’ s Mean value Theorem

UNIT -V (12 hrs) : RIEMANN INTEGRATION :

Riemann Integral, Riemann integral functions, Darboux theorem. Necessary and sufficient
condition for R

— integrability, Properties of integrable functions, Fundamental theorem of integral calculus,
integral as the limit of a sum, Mean value Theorems.

Reference Books :

1. Real Analysis by Rabert & Bartely and .D.R. Sherbart, Published by John Wiley.

2. A Text Book of B.Sc Mathematics by B.V.S.S. Sarma and others, Published by S. Chand
& Company Pvt. Ltd., New Delhi.

3. Elements of Real Analysis as per UGC Syllabus by Shanthi Narayan and Dr. M.D.
Raisingkania Published by S. Chand & Company Pvt. Ltd., New Delhi.

Suggested Activities:
Seminar/ Quiz/ Assignments/ Project on Real Analysis and its application



A. /B.Sc. THIRD YEAR MATHEMATICS SYLLABUS (2023-2024)
SEMESTER - IV PAPER -5

LINEAR ALGEBRA

60 Hrs

UNIT — 1 (12 hrs) : Vector Spaces-1I :

Vector Spaces, General properties of vector spaces, n-dimensional Vectors, addition
and scalar multiplication of Vectors, internal and external composition, Null space,
Vector subspaces, Algebra of subspaces, Linear Sum of two subspaces, linear
combination of Vectors, Linear span Linear independence and Linear dependence of
Vectors.

UNIT — 11 (12 hrs) : Vector Spaces-11 :

Basis of Vector space, Finite dimensional Vector spaces, basis extension, co-ordinates,
Dimension of a VVector space, Dimension of a subspace, Quotient space and Dimension
of Quotientspace.

UNIT — 111 (12 hrs) : Linear Transformations :

Linear transformations, linear operators, Properties of L.T, sum and product of LTs,
Algebra of Linear Operators, Range and null space of linear transformation, Rank and
Nullity of linear transformations — Rank — Nullity Theorem.

UNIT — 1V (12 hrs) : Matrix :

Matrices, Elementary Properties of Matrices, Inverse Matrices, Rank of Matrix, Linear
Equations, Characteristic Roots, Characteristic Values & Vectors of square Matrix,
Cayley — Hamilton Theorem.

UNIT —V (12 hrs) : Inner product space :
Inner product spaces, Euclidean and unitary spaces, Norm or length of a Vector,
Schwartz inequality, Triangle in Inequality, Parallelogram law, Orthogonality,
Orthonormal set, complete orthonormal set, Gram — Schmidt orthogonalisation process.
Bessel’ s inequality and Parseval’ s Identity.

Reference Books :

1 Linear Algebra by J.N. Sharma and A.R. Vasista, published by Krishna

Prakashan Mandir, Meerut- 250002.

2. Matrices by Shanti Narayana, published by S.Chand Publications.

3. Linear Algebra by Kenneth Hoffman and Ray Kunze, published by Pearson
Education (low priced edition), New Delhi.

4. Linear Algebra by Stephen H. Friedberg et al published by Prentice Hall of India

Pvt. Ltd. 4™ Edition 2007.

Suggested Activities:

Seminar/ Quiz/ Assignments/ Project on “Applications of Linear algebra Through Computer
Sciences



