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Part A Introduction
Program Class Year Semester Session
UG B.Sc/B.A. Il Year 1v 2026-2027
Subject: Mathematics

1 | Course Code

2 | Course Title Multivariate Calculus

3 | Course Core - (Major C-5)

4 | Course Type Type - 1

5 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics (Major or Minor) in first year.

6 | Learning The course will enable the students to:
Outcomes (LO) 1. Understand many properties of the real line R and sequences.

2. Calculate the limit superior, the limit inferior, and the limit of a
bounded sequence.

3. Apply the mean value theorems and Taylor’s theorem.

4. Apply the various tests to determine convergence and absolute
convergence of an infinite series of real numbers.

5. Using Jacobians and Beta and Gamma Functions to solve real
world problems.

7 | Credit Value Core (Major) (06) | 6 (L)+ 0 (P)

Part B - Content of the Course
Total Numbers of Lectures: L - 90 hours
(Note: 15 hours of teaching for each credit)
Module Topics No. of
Lectures

Bhartiya Gyan Parampra:

1.1 Historical Background of Advanced Calculus

1.2 Contribution of following Bhartiya Ganitagya in the field of
Advanced Calculus:

I 1.2.1 Madhava of Sangamagrama 04
1.2.2 Parameshvara
1.2.3 Nilakantha Somayaji
1.2.4 Jyeshtadeva
1.2.5 Achyuta Pisharati

2.1 Field structure and ordered structure of R, intervals, bounded and
unbounded sets, supremum and infimum, completeness in R,
absolute value of a real number.

2.2 Sequence of real numbers

2.3 Limit of a sequence

2.4 Bounded and monotonic sequences

Il 16
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2.5 Cauchy’s general principle of convergence

2.6 Algebra of sequence and some important theorems
3.1 Series of non-negative terms

3.2 Convergence of positive term series

L 3.3 Alternating series and Leibnitz's test ¥
3.4 Absolute and Conditional Convergence of Series of real terms
4.1 Uniform continuity

v 4.2 Chain rule of differentiability 12

4.3 Mean value theorems and their geometrical interpretations
4.4 Limit and continuity of functions of two variables

5.1 Change of variables

Vv 5.2 Euler's theorem on homogeneous functions 10
5.3 Taylor's theorem for functions of two variables
6.1 Envelopes and Evaluates

VI 6.2 Maxima and Minima of functions of two variables 10
6.3 Lagrange's multiplier method
7.1 Jacobians

il 7.2 Beta and Gamma Functions o
8.1 Double and Triple Integrals
8.2 Dirichlet Integral

o L 8.3 Volume and Surface of Solid of Revolution 1%
8.4 Change of Order of Integration in Double Integrals
Suggested Activities:

1. Discuss how Sequence, Series, Convergence, Continuity, Jacobians, Maxima and Minima,
Beta and Gamma functions, Double and Triple Integrals, Volume and Surface are connected
with the work of Bhartiya Ganitagya.

2. Analyse how Sequence, Series, Continuity, Jacobians, Maxima and Minima, Beta and Gamma
Sfunctions, Double and Triple Integrals, Volume and Surface can be applied to solve real world

problems.
3. Teacher can allot other activities also.
Keywords/Tags:

Sequence, Series, Convergence, Continuity, Jacobians, Maxima and Minima, Beta and
Gamma functions, Double and Triple Integrals, Volume and Surface.

Part C - Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
2. Parameswaran, S.: The Golden Age of Indian Mathematics, Swadeshi Science
Movement, 1998.
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3. Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited, 2009.
4. S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.

5. H yax iRt Uy SrpIaH! & gRas |

Reference Books:
1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
2. R. R. Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,
2020.
3. T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.
4. D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis,
Narosa Publishing, House, New Delhi, 1997.
5. Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing
Co. New York, 1974,
6. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th
edition, 2011.
7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.eshiksha.mp.gov.in/mpdhe
https://onos.gov.in
https://egd.nic.in/mpelibrary
https://swayam.gov.in
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111104125/

Internal Assessment (IE): External Evaluation (EE):

Continuous Comprehensive Evaluation (CCE): 30 | Term-end Examination (EE): 70 Marks

Marks Time: 3 hours

Shall be based on allotted assignment & class-tests.
The distribution of marks shall be as follows:

(A) First Test (Written-test) 10 Marks Section (A): 05 MCQ or | 05 x 02 = 10 Marks
(B) ?ee;:;md Test (Written- Ml very short question
(C) Third Test (Written-test) 10 Marks Section (B): FIVE short | 05 x 04 = 20 Marks
questions with internal
(D) Fourth Test choice (200 Words
(Written- 10 Marks Each)
==t
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test/Quiz/Seminar/
Assignment/etc...)

Section (C): FIVE long
questions with internal
choice (500 Words
Each)

05 x 08 = 40 Marks

Total (Best Three Tests):

30 Marks

Total (A+B+C):

70 Marks
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1. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency, Vol. 3, 2005.
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2. Parameswaran, S.: The Golden Age of Indian Mathematics, Swadeshi Science
Movement, 1998.
Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited, 2009.
4. S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.
5. T TR R Ty &mafﬁaﬁgﬁ%ﬂ
Wﬁ TS
Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
2. R.R. Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,
2020.
T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.
4. D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis, Narosa
Publishing, House, New Delhi, 1997.
5. Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing Co.
New York, 1974.
6. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th edition,
2011.

Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.
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