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SZ-MATH2T
. PFart A Introduction
Program: Diploma Course | Class; B.A./B.Sc. 1l Year | Year: 2022 | Session: 202303
Subject: Mathematics
1 | Course Code S2-MATH2T
2 | Course Title Advanced Calewlus and Partial Differential Equations
3 | Course Type e Major — 2/Minor/Elective |
4 | Pre-requisite To study this course, o student must have had the subject
| (if any) Muathematics in Centificate Course or equivalent.
5 | Course Learning The course wili enahle the students 1o
Outcomes (CLOY L. Understand meny properties of the real line R and sequences.
| 2. Calculate the limit gupesior, tha limit inferior, and the limit of &
bounded srquence.
1. Apply the mean value thearems and Taylor's theorem.
4. Apply the various tests 1o determine convergence and absalute
convergence ol an infinite s¢nes of real numbers,
| 3. Formulate, classify and transfonm partial differential equmions
| into canonical form.
| 6 | Credit Value | Theory: 6 a -
| 7 | Total Marks | Max. Marks: 30+70 | Min. Passing Marks; 10 + 23
Part B - Content of tne E;!H'.-il:. ¥
Total No. of Lectures (in hours per week): 3 hours per week
o= ___Total Lectures: 90 houes
Unit Topics | No.of
Lieetures
E 1.1 Historeal background:

1.1,1 A brief historical background of Caleulus and partial differcntial
equations in the context of India end Indian heritage and culture

I 1.1.2 A brief biography of Bodhayana 13

1.2 Field structure and ordered structure of R. intervals, bomnded and

unbounded sets, supremum and infimum, completeness in R, absohue
value of a real number.

1.3 Sequence of real numbers

1.4 Limit of a sequence

1.5 Bounded and monotonic sequences

1.6 Canchy's general principle of convergence

1.7 Algebra of sequence and some imporiant theorems
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2.1 Series of non-negative terms

2.2 Convergence of positive lerm series

2.3 Alternating seres and Leibnitz's test

2.4 Abzolute and Conditional Convergence of Series of real terms
2.5 Uniform continuity

2.6 Chain rule of differentiability

2.7 Mean value theorems and thelr seomeirical interpretations

|5

3.} Limit and continuity of funciions of two variables
3.2 Change of varinbles

3.3 Euler's theoren on homogencons fimctions

3.4 Tavior's theorem-for funétions of two variables
3.5 Jacohions

3.6 Maxima and Minima of functions of two variables
3.7 Lagrange’s multiplier method

3.5 Beta and Gamma Functions

18

IV

4.1 Partial differential equations of the first order

4.2 Lagrange's solution

4.3 Some gpecial types of eguations which can'be solved easily by methods
piher than the general method

4.4 Charpit's general method

4.5 Partial differential equations of second and higher arders

——

5.1 Classification of partial differential equations of second order

3.2 Homogeneous and non-homdagencous partinl differential equations of
constant coefficients

5.3 Partinl differential equations. reducible to eguations with constant
coefficients

Keywords/Togs:

Bodhayana, Sequence, Series, Jacobians, Maxima and Minima, Bete and Gamma functions,
Partinl differentin! equations,

I8

Part C - Léarnine Resources

Text Books, Reference Books, Other Resources

Sugrested Readinps:
Text Books:

Limited, 13t edition, 2017,

New Dethi, 2017,

Gerard 'G. Emech, R. Sridharan and M. D. Srinivas: Contributions 1o the History of

Indign Mathematics. Hindustan Book Agency, Vol. 3, 2005,

5. Fe waer Y T apwradT B TER

. Devi Prasad: Advanced Caleulus, Prentice Hall India Learning Private Limited, 2009,
& C Malik and Savita Arora: Mathematical Analysis, New Ape International Privale

. M. D. Raysinghania: Ordinary and Partial Differential Equations; 8. Chand & Company.

et
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Reference Books:

E EIEEI:J Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,
2. T. M. Aposiol: Mathermatical Analysis, Marosa Publishing House. New Dellsl. 1985,
3. D. Soma Sundaram and B. Choudhary: A first Course in matliematical Arnnlysis, Nerosa
Publishing, House, New Delhi, 1997,
4. Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing Ca.
New York, 1974,
5. Donald R. Sherbert, Robent G, Bartle: Introdudtion 1o Real Annlysis, Wiley, 41h edition,
2011,
6. Sheh MNim H.; Ordinory and Parmial Differential  Egquotions: Theory and
Applications, PHI Leaming Private Limited, Second edition, 2015,
. Gorakh Pragad: Imegral Caleulus, Pothishala Pvi. Ltd. Allshabad, 2015.
8. K. Sankara Ran: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010,
9. Bibhutibhusan Dafta and Avadbesh Naryan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962,
Suggesied Digital Platforms Web links:
hitps:/fepgp.inflibnet.oc.in
tps:/fwarw highereducation mp.gov.in/?pape=xzlQmpZwikylQoZb I Fy SGTwWH3D%3 D
htpeffwww. bhojvirtealuniversity.com
Sugeested Equivalent online courses:
hitps:/mptel. e infeourses’] 11/104/1 11104125/
https:/inptel.sc.infeourses) | 1101711110115/

Part D: Assessment :ln-ll_[".;\'_:‘l!l;ﬂ!'il]]l
Sugrested Continuous Evaluation Methods:
Maximurn Marks: 1
Continuous Comprehensive Eveluation (CCE): 30 Marks
University Exam (UE):; T0 Marks
Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30
External Assessment: Total : |
University Exam (UE) ofal Mayks: 70
|
DT
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1. S C Malik and Savita Arora: Mathematical Analysis, Mew Age intiemational Private
Limited, 15t edition, 2017,

3. M. D. Raysinghania: Ordinary and Partial Differential Equetions, S. Chand &
Company, New Delhi, 2017.

4, Gerard G. Emch, R. Sridheran snd M. D. Srinivas: Comtributions to the ‘Histor v of
Indian Mathematics. Hindustan Book Agency, Vol. 3. 2005,
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1. R. R. Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,
2020,

2. T. M. Apostol; Mathematical Analysis; Marosa Publishing House, New Delhi. 1985.

3. D. Soma Sundaram and B, Choudhary: A first Course in mathematical Analysis,
Marosa Publishing, House, Mew Delhi, 1997,

4. Mumay R. Spiegel: Theory and problems of advance Caleulus, Schauma Publishing

Devi Prasad: Advanced Caleulus, Prentice Hatl India Lezarning Private Limiied, 2009,

Co. Mew York, 1974,

3. Domald R, Sherbers, Roberl G. Barile: Introduction 1o Real Analysis, Wiley, 4th
edition, 2011,
6. Shah Mitz H.; Ordinary and Partial Differential Equations: Theory and Applications,
PHI Leaming Private Limited, Sacond edition, 2015,
7. Gorakh Prasad: Integral Caleulus, Pothishala Pvt. Lid. Allahabad, 2015,
8, K, Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.
9. Bibhutibhusan Deta and Avadhesh Marayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962
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