53-MATH1D

Part A Introduction oy 1|
Program: Degree Course | Class: B.A /B Sc. I Year | Year: 2023 | Session: 2023-2024

Subject: Mathematics

| 1 | Course Code 53-MATHID
2 | Course Title Numerical Methods and Scientific Com putation
{ Theory)
3 | Course Tvpe Discipline Specilic Elective (DSE) (Group-A, Paper-1)

4 | Pre-requisite (itanv) | To study this course. a studenl must have had the subject
Muthematecs in Diploma Course or equivalent.

3 | Course Lesmimng | The course will enable the students to;
Outcomes {CLOY) I. Understand numerical methods (o find the solution of & sysiem
of linear equations.

2. Compute interpolution value for real data.

3. Find quadrature by using varicus numerical methods.

4. Solve system of linear equations by using various numerical
Lechmiques,

5. Obtamn solutions ol ordinary differential equations by using
numerical methods,

emr—

| Credit Value Thearv: 6 Credit
7 | Togal Marks Max. Marks: 30+ 70| Min. Passing Marks: 35

Pari B - Content of the Course
Total No. of Lectures {in hours per week): 3 hours per week
Total Lectwres: 90 hours

l'rlll-[ Topics | Mo of
b Lectures
| Telhuils fior ‘inlﬂng Mg-r:hrulc EBI:' Tr:nsundenml Equalions: Ty ]
i -1 Ramanujan
1.2 Bisection
1.3 Regula Falsa b
I.4 Sccam

|5 Newlon-Raphson
Interpolation and Numerical Integration:
| 2.1 Lagrange interpolation
| 2.2 Finite difTerence aperators
| 23 Inerpolation formula using DifTerences
2.3.1 Gregory-Newton Forward Difference Interpolation
2.3.2 Gregory-Mewton Backward Difference Interpalation 4
2.4 Mumerical Integration
74,1 Mewion- Cote's formulae
2.4.2 Trapezoidal rule
243 Simpson's 13 Rule
244 Simpson's 38 Rule
| 24.5Causs Integrition

Name of BOS: Mathematics Signmure of the Chairman 15&%}@]’?"
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Methods to Solve System of Linear Equations:
3.1 Direct method for solving system of linear equations

3_1.1 Gauss elimination

3.1.2 LU decomposition

3.1.3 Cholesky decomposition
3.2 lterative method

3.2.1 Jacobi

3.2.2 Gauss-Seidel K
Numerical Solution of Ordinary Differential I;quiniulrs:
4.1 Single step methods

4.1.1 Pizard

4.1.2 Tavlor's series

4.1.3 Euligr

4.1.4 Runge-Kutta
4.2 Multistep methods

4.2.1 Predictor-corrector

4,22 Modified Euler

4.2.3 Milne-Simpson
Keywords Tags:
Algebraic and transcendental equations, [nterpolation, Numerical Integration, Gauss
elimination method, LU decomposition, Jacobi method, Gauss-Seidel method. Picard method.
Runge-Kuiti method, Predictor-corrector method. Milne-Simpsen method.

Remark: Scientific calculator will be allowed during examination,

1]

Pari € - Learning Resources

Text Books. Reference Books, Other Resources

Suggesied Readings:
Text Books;
I S 8. Sastry: Introductory Methods of Numerical Analysis. Prentice Hall India
Lzaming Private Limited, Fifth edition, 2012,
2. E. Balagurusamy: Mumerical Methods, Tae MeGraw Hill Publication, 201 7.
3. 7w waar R va sEedt f 9o
Reference Books:
. M. K. Jain, 5. B K. lyengar, R. K. Jain. Numerical Method for Scientific and
Engineering Computation, New Age Intemational (P) Lid., 1999,
2, Saxena H. C.: Finite Differences & Numerical Analysis, S Chand. 2010,
Suppested Digital Platforms Web links:
https./fepgp.inflibnetac.in
https:fwww.eshiksha. mp_gov.in‘mpdhe

Suggested Equivalent onling courses:
htips://nptel ac in‘courses/| 11 106101/
https:/nptel ac.infcourses/ 1 1 1107105/
https:inptel.ac.infoourses 11 1 1OTIO07/

Name of BOS: Mathematics Signature of the Chairman -:HD.‘-:-]:@.“..&—
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Part [: Assessmeni and Evaluation

Suggested Continuows Evaluation Methods:

Maximum Marks: [ (W1
Continuous Comprehensive Evaluation (CCE); 30 Marks
University Exam (LIE): Tl Marks
Internal Assessment:
| Continuous Comprehensive Evalustion (CCE) Total Marks: 30

External Assessments
University Exam (UJE} Total Marks: 70

=
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g e T T aETRE

2.1 T 39

2.2 nfri #97 fFreE

2.3 377 ¥ IE0 7 AT g
2.3.1 WHT-FE AR 577 A9
2.3.2 -T2 STET W SR

24 s s

241 FAEA-FTEE AF

2.4.2 7ae Fre

2.4.3 Freass 771 143 G

2.4.4 freraa 71 308 Fray

2.4.5 TTIH AHTEAA

Yfars ot Femt S g7 w0 4 fafit

3.1 T it F e 91 29 s o wey R
3.1.1 M EEmE

i | 312 LU Bromwe i
3.1.3 S0ty g i '

3.2 grergte faf ;
3.2 1wt
3.2.2 mraa-faTw

TTETI AHET THIFINT FT HEToHF 2 -

| 4.1 ma= 370 Fafirat

411 e

4.1.2 T7 it

7 4.1.3::!1??:? i
4.1.4 Fgz

4,2 ag=om fEfit
4.2 1 Ffeeer gy

| 4.2.2 Huitfaa gee
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I. 5 & Gastiry: Introductory Mahods of Numerical Analysis, Prenbice Hall [ndia

Learning Private Limited, Fifth edition. 2012,

2 E. Balpgurusamy; Numerical Methods, Taa McGraw Hill Publication, 2017,

3wy g3 Bl o st S
A e

I M. K. Jain, 5. R. K. Ivengar, R, K. Jain, Mumerical Method for Scientific and

Engincenng Computation, New Ape International () Lid., 1999,
2. Saxena H. C.; Finite Differences & Numerncal Analyvsis, 5 Chand, 2010,
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53-MATH2D

Part A Introduction

Program: Degree Course | Class: BAJB.Sc 1l Year | Year: 2023 | Session: 2023-2024

Subject: Mathematics

| | | Course Code SI-MATHZD
2 | Cowrse Title Elements of Diserete Mathematics
{ Theary)

Coourse Type

Biscipline Specific Elective (DSEY {Group-A., Paper-l1

Pre=requisite (if any)

To study this course. a student must have had the subject
Mathematics in Diploma Course or equivalenl.

5 | Course Learning

The course will enable the students!
|, Apply the Boolean algebra, switching circuits and their |

Minimize the Boolean Function using Karnaugh Map.
Understand the lattices and their types.
Graphs, their types and s applications in study of shorest

Test whether two given graphs are isomorphic.
Umaderstand the Eulerian and Hamiltonian graphs.

. Represent graphs using adjacency and incidence matrices.

Chutcomes (CLCH
applications,
Fi
3
4,
path algorithms,
q.
.
7
6 | Credit Value Theory: 6 Credil
7 | Towal Marks

| Max, Marks: 30 + 70 |_Mﬂ1-i’:|55;ngh'lﬂ:‘l-.5 e

Part B - Conteni of the Course

Total Wo. of Lectures (in hours per week): 3 hours per week

Todal Leciures: 90 hours

[ Unil

= Topies Mo, af
Lectures

1.1 Indian logic
1. Origing

1.1.3 Catuskoti
1.1.4 Myaya

|.2 Relations

[.1.2 The schoolsYaisheshika

1.1.5 Jain logic

1.1.6 Buddhist logic
1. 1T Mavya-Myaya
I |.1.8 Influence of Indian logic on modem logic | %
1.1.9 Boolean Logic and Indian Thoughts

[.2.1 Binary. Inverse, Compaosite and Equivalence relation
1.2.2 Equivalence classes and ils properlies

1.2.3 Partition of a set

|.2.4 Partial order relation

1.2.5 Partially ordered and Tetally ordered sels

| 1.2.6 Hasse diagram

Wamee of BOS: Maothamatics
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1.3 Laltices
13,1 Definition amnd examples
| 3.2 Dual, bounded, distributive and complemented lattices

2.1 Boolezn Algehra
2.1.1 Definition and properties 24
1] 2,12 Switching circuits and its applications
2.1.3 Logic gates and circuils
2.2 Boolean functions
2.2.1 Disjunctive and conjurective normal forms
2.2.2 Bool's expansion theorem
2.3 Minimize the Boalean function using Karnaugh Map

Crraphs:

3.1 Definition and types of graphs

1.2 Subgraphs

3.3 Walk. path and circuit

3.4 Connecled and disconnected graphs
3.3 Euler graph

.6 Hamiltonian path and circus

3.7 [xjkstra's Algorithm for shortest paths in weighted praph
Tree:
4.1 Trees and its properties
4.2 Rooled. Binary and Spanning tree |
4.3 Rank and nullity of a graph
4.4 Kruskal's and Frim's Algorithm
4.5 Cut-se1 and its properties
4.6 Fundamental Cirouit and Cut-Sct
IV | 4.7 Planar graphs 24
4.5 Kuratowske's two priaphs
4.9 Matrix representation of graphs
4.2.1 Incidence
4.9.2 Adjacency
4.9.3 Circuil
4.9.4 Cut=5el
4.9.5 Path
Keyvwaords Tags:
Relation, Hasse diagram, Lattices, Boolean Algebra, Boobean function, Graph and Subgraph,
Path and circuil. Tree. Spanning tree, Cul-sel, Matnx representation of graph.

Part C - Learning Resources

Sugzesied Headings:

Text Bouks:
I. 1. P. Tremblay and R. Manchar, Discrete Mathematical Stroctures With Applications

T'o Computer Science, McGraw Hill Education, 15t edition, 2017,
2. Satinder Bal Gupta. C. P. Gandhi: Discrete Structiures, Laxmi Publication, 2000,

L]

Name of BOS: Mathemutics Signature of the Chaimman I:HC'S]@W—"
Date: 28232 Mame: [k, Anil Rajput
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53-MATHZD
3. C. L. Liu: Elements of Discrete Mathematics, MceGraw Hill Education, 4th edition, |
2017,
4. Narsingh Deo; Graph Theory with Applications 1o Engineering and Computer Scienge,
Prentice Hall India Learning Private Limited, 1979,
5, ey way ey 1 sy F g
Reference Rooks:
I Seymour Lipschutz and Mark Lipson: Diserete Mathematics (Schaums Outline),
MeCiraw Hill Education, 3rd edition, 201 7.
2. Edgur G. Goodaire and Michoel M. Parmenter, Discrete Mathematics with Graph
Theory, Pearson Education PL Lad.. Indian Reprint 2003,
Sugpested Digital Plaiforms Web links:
hps s iwwow, eshikshamp. gov.inimpdhe
muggested Equivalent online courses:
htips:/inplel ac.in/courses| 11 106086
hitps:/ ugemoocs, inflibnet.ac.infindex. phpicoursesiview ug/3 1

Part I): Assessment and Evaluation
muggested Continuous Evaluation Methods;
Maximum Marks: 10
Continuous Comprehensive Evaluation (CCE): 30 Marks
Liniversity Exam {LIE): T0 Marks
Internal Assessment:
Continucus Comprehensive Evaluation (CCE) Total Marks: 30

External Assessmeni:

| University Exam (UE) Total Marks: 70

Name of BOS: Mathematics Signuture of the Chitirirn | Hﬂﬂ}:@ﬁ»&a—
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To Computer Science, McGraw Hill Edueation, Fst edition, 2017,
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2017,
3. Marsingh Do) Graph Theory with Applications o Engincering and Computer Science. |
Prentice Hall Indis Leaming Private Limited, 19749,
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4. Satinder Bal Gupta, C. P. Gandhi: Discrete Steuctures. Laxmi Publication, 2010,

5. wew wrer Firedt v et o)
a2 e
I. Seymour Lipschutz and Mark Lipson: Discrete Mathematics (Schaums Outline), |
MeGraw Hill Education, 3rd edition, 2017,
2. Edpar G. Goodaire and Michagl M, Parmenter, Discrete Mathematics with Graph
Thevry, Pearson Educition P ld., Indian Reprint 2003,
Sy T Wl
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Part A Inlmr.luuinn

‘iuhj ect; Mulhurmm.s

I | Course Code S3-MATHID
2 | Course Title Frobahility and Statistics
( Theory)
3 | Course Type Discipline Specific Elective (DSE} (Group-B, Paper-1)
4 | Pre-requisite (if any) | To study this course. a student must have had the subject |
Mathematics in Diploma Course or equivalent.

5 | Course Learning This course will engble the students to;

Cutcomes {CLO) I. Describe amd calculale the mesn  deviation, standard

deviation, range, quartiles and percentiles.

2. Understand and use the terminology of probability.

3. Determine whether two events are mutually exclusive and
independent.

4. Calculate probabilities using the addition and multiplication
rules.

5. Recognize and understand  discrete and  continuous
probability distribution funétions. binomial, uniform and
expongniial probabiliny distribution.

6. Caleulate and interpret the correlation coeficient,

7. Understand the basic concepts of linear regression and
correlation,

| B Interpret the Student’s 1 probability distribution. chi-sguare
geodness-of-fit, Fand Ztest,
& ! Credit Value Theorv: & {,rn@_:_!_ lllll
__T_"Tntnl Marks Max, Marks: 30+ '.'I:I LMln I‘ussmg Marks: 33

Part B - Content of the Course

Total No. of Lectores (in hoors per week): 2 hours per week

Tatal Lectures: 60 hours i

LIt

Topics Mo, of
Lectures

1.1 Indian Contribuii

o
o o
RE z
I‘iF" I'l.-'h:||!|
‘hea

i
|22 P‘mh-ahllll}
| o |

Mame of BOA: Mathematics

Date 2 %@ e e .

Aol P CL Mahalanobis
C. Radhakrishna Rao
Samanta Chandra Sekhar Harichandan

ry of Probability:
I Event and Sample space

2.3 Addition and multiplication theorem of probabiliny
[.2.4 Inverse probabiliny
.2.5 Baye's thearem

ans in Sunstics:

24

of an event

Signamure of the Chairman {BOS ) E_ - p—
Name: Dr; Anil Rajpot
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|.2.6 Continuous probability

|27 Probability density function and its applications
[.2.8 Standard deviation of various continuous probability distributions
[.2.9 Mathematical expectation

|.2.10 Expectation of sum and product of random variables

Dispersion and Distribution:
2.1 Measures of dispersion
2. 1.1 Range and interguartile range
2.1.2 Mecan deviation and Standard deviation
21,3 Moments, skewness and Kuros)s
I 2.1 Moment generating function 24
2.3 Theoretical distribution with their propertios and uses
2.3.1 Binomial
2.3.2 Poissan
2.3.3 Rectanpular
2.3.4 Exponential
Cuorve fiiting ol Correbation:
3.1 Methods of least squares
| 3.2 Curve fiing 18
3.3 Correlation and regression
3.4 Partial and multiple correlations (up e three variables onlv)
i Sarmpling:
{ 4.1 Sampling of large samples
4.2 Null and alternative hypothesis
4.3 Errors of first and second kinds
4.4 Level of significanse and critical region
| 4.5 Tests of significance based on c!“'.&'l'.—.'!‘.!'?ifl:‘- i and 72 distribution
Keywords/ Tags:
Probability, Dispersion, Moment generating Tunction, Theeretical distribution, Curve fitling,
| Correlation, Regression, Sampling.
Remark:
Scientific caleulator will be allowed during examination.

I

Part C - Learning Resources
Text Books, Relference Books, Other Resounces
Suggested Readings:

Text Books:
I. H. C. Saxena and 1, N. Kapoor: Mathematical Statistics. 5. Chand and Company.
20H0Ch,
2, E. Rukmangadachari: Probability and Statistics, Pearson Education India: First
edition, 2012,

1. M. Ray, Har Swarup Sharma, S. § Chaudhary: Mathematical Statistics, Ram Prasad
Publication, 2022.

4. wem Ry Rl ot st ) g

Mame of BOS: Matkematics Signarure of the Chairman ':HDSEE’W"N“
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Reference Books:
I. Vijay K. Rohatgi, A. K. Md. Ehsanes Saleh: An Introdection o Probability and
Siatistics, Wilev: rd editbon, 2015,
25 C.Gupla and VY. K. Kepoor: Fundamentals of Mathematical Statistics, Sulian
Chand & Sons, 2014,
Suggested Digital Platforms Web links:
hitps:/fwww.eshiksha.mp gov.infmpdhe
Suggested Equivalent online conrses:
httpa:fnptelac. infcourses/ 11 11061 127
hitpsnpielac.infcoursgs! 11T TOS0MY

htps:ifugemooes. inflibnetac.infindex php/coursesview o313
| hitps:fugemooes. inflibnet.ac.in/index php'courses/view _ugf3a7

Part I Assessment and Evaluation
Sugpested Continuous Evaluation Methods:

Maximum hMarks: [0

Contingous Comprehensive Evaluation {CCER 30 Marks
Liniversity Exam (LIE): i Marks
Internal Assessment:

Continuous Comprehensive Evaluation {CCE) Total Marks: 30

Extcrnal Assessment:
Liniversity Exam (UE)

Total Marks: 70

Moz ol BOS: Mathematics Signatwre of the Chairman { BOSE

Date: 0l do L e Wami: Dr, Anil Rajput
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Fari A Introduction

Subject: Mathematics

| {Couse€otle | S3-MATH4D
2| Course Title Integral Transform |
s = oo VSRSl L0 - sur D T
3 | Course Type Discipline Specific Elective (DSEY (Group-B. Paper-11} a'
4 | Pre-requisite (ifany) | To study this course, 8 student must have had the suhject |
| Mathematics in Diploma Course or eguivalent. i
5 | Course Learning The course will enable the students;
 Duteomes (0 LY I, Understanding abowt Laplace transiom and il propemies.
' 2. Solve ordinary differentizl equations using Laplace transform. |
3, Familigrise with Foorier transform of functions,  rmelation |
f between Laplace and Fourier transform.
4, Explain Parseval™s dentity and  applications  of  Fourrer
transform o boundary value problems.
3. Apply the concepts of the course in real lite problems.
f | Credit Value Theory: & Credit =i TV i Ry el ™
7 | Total Marks | Max, Marks: 30 + 70 [ Min, Passing Marks: 35 =
. _ Part B - Content of the Course AL L
Todal M, of Lectures (in howrs per week): 3 hours per week
_ Total Lectures: 940 hours
Unit Topics | MNo.of
Lt tures
Laplace Translorm:
I.1 Linearity propery
1.2 Exsisience theoarem
|.3 Shifting theorem
| |.4 Change of scale property 25
[.5 Laplace transforms of derivatives and integrals
|6 Differentiation and ntegration of the Laplace transforms
1.7 Multiplication and division by T’
|.E Periodic function
Inverse Laplace Transform:
2.1 Linearily property
2.2 Shifiing theorem
1 2.3 Change of scale property 33
2.4 Inverse Laplace transforms of derivatives and integrals 2
2.5 Multiplication and division by powers of p
2.6 Convolution theorem
2.7 Heaviside expansion theorem
| Application of Laplace Transform: 15
3.1 Solution of ordinary differential equations with constant coefficients
3.2 Solution of ordinary differential cquations w ith varishle cocMcients
slame of BOS: Mathematics Signatire of the Chairman { BOSE RE i

Date: 23 b2 22— o, Mama: Dr, Aml Rojpui
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Fourier Transform:

4.1 Lingarity property

4.2 Shifting theorem

4.3 Change of scale property

4.4 Modulation

4.5 Convolution theorem

4.6 Fourier transform of derivatives

4.7 Relations between Fourier transform and Laplace transtorm
4.8 Parseval’s identity for Fourer transform

| 4.9 Solution of differential equations using Fourier transiorm
I{:ernrdsrTag!.

Loplace Transform, |nverse Laplace transform, Fowrier Transform. Linearity  Property.
Change of Scale Property, Shifling theorem. Convalution theorem.

IV

Part C - Learning Hesources e Pl
[ext Books. Reference Books, Other R Resources

Sugpested Headings:
Text Books:
|, Lokenath Debrath, Dambaruy Bhatta: Integral Transforms and Their Applications,
Chapman and Hall'CRC; 3rd edinion, 2014,
2. Sreenadh 5., Ranganatham S., Prasad M.V 55N, & Babu, Ramesh V.: Fourier Series
and Integral Transforms. 5. Chand Publishing, 2014,
3 AN Srivastave: Integral Transforms And Fourler Series, Maross Publications, 20132,

4, weT wEer TERRT I TRl 7 A

Reference Books:

I. 1. N. Sneddon: The use of integral transform, MeGraw Hill, 1972,

2. Murray R. Spiegel. Laplace ransform. Schaum’s Scries, McGraw-Hill Education, 1st

_edition, 1963,
Euﬁgt:h'-tl:[l Dugllnl Platforms Wehb links:
hatps:fepgp.inflibnet.ac.in
hetps:/www eshiksha. mp. govan/mpdhe
sugpested Equivalent online conrses:
hips:Vnplelacin/courses’ | 1102011102129/

Part I: Assessment and Evaloation
Suggested Continuous Evaluation Methods:

Maximum Marks: 104

Conlinuous Comprehensive Evaluation (CTE): 30 Marks

University Exam (LE): T0 Marks

Internal Assessment:

Conninuois Lﬂmprﬂhcnsw: Evaluation (CCE) Total Marks: 30

External Assessmienl:
University Exam (LIE)

M ol BOS: Mathematics Sgnature of the Chairman 1HD5I@,ﬂJ R
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I. Lokenath Debnath. Dambary Bhatta: Imegral Transforms and Their Applications,
Chapman and Hall'CRC: 3rd edition, 2014,

2. Sreenadh 5., Ranganatham 5. Prasad M.V .S58, & Babu, Ramesh V.: Fourier Series
and Integral Transforms, 5. Chand Publishing, 2014,

3. AN Srivastava: Integral Transforms And Fourier Serics, Narosa Publications, 2012,

4 =em waw R v sl A

e 5T |
1. I. M. Spedden; The wse of integral transform. MeGraw Hill, 1972,
2. Murray KB, Spicgel. Laplace transform. Schaum’s Series. McGraw-Hill Education, 15t

edition, 19635,
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