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DEPARTMENT OF MATHEMATICS,
SCHOOL OF BASIC AND APPLIED SCIENCES,
S.G.R.R. UNIVERSITY, DEHRADUN-248001, UTTARAKHAND

o Structure of UG Multidisciplinary Programme
(with Three Core disciplines)

1. Introduction to UG Multidisciplinary Degree Programme with Mathematics

As per the recommendations of the Undergraduate Curriculum Framework 2022 (UGCF 2022), the undergraduate degree course
in Multidisciplinary Programme with mathematics is a six/ eight semester course spread over three/ four academic years. The
teaching — learning process is student-centric and it involves both theory and practical components. It offers a flexibility of
programme structure while ensuring that the student gets a strong foundation in the subject and gains in-depth knowledge.
Besides the Discipline Specific

Core(DSC) courses, a student can opt cOurses from the syllabus comprising of Discipline Specific Electives(DSEs), Generic
Electives(GEs), Skill Enhancement Courses(SECs), Ability Enhancement courses(AECs) and Value Addition Courses(VACs).
Thereby, bringing out the multidisciplinary approach and adherence to innovative ways within the curriculum framework.
Moreover, it allows a student maximum flexibility in pursuing his/her studies at the undergraduate level to the extent

of having the liberty to eventually design the degree with multiple exit options depending upon the needs and aspirations of the
student in terms of his/her goals of life, without compromising on the teaching learning, both in qualitative and quantitative terms.
This will suit the present day needs of students in terms of securing their paths towards higher studies or employment.

2. Course Type

Discipline Specific Core Courses (DSCC)

Discipline Specific Elective Courses (DSEC)

General Electives Courses (GEC)

Ability Enhancement Courses (AEC)

Skill Enhancement Elective Courses (SEEC)

IAPC: Internship/Apprenticeship / Project/ Community Outreach
VAC: Value Addition Course

3. Courses of Study:

Courses of the study indicate pursuance of study in a particular discipline. Every discipline shall offer four categories of courses
of study, viz. Discipline Specific Core (DSC) courses, Discipline Specific Electives (DSEs), Skill Enhancement Courses (SECs)
and Generic Electives (GEs). Besides these four courses, a student will select Ability Enhancement Courses (AECs) and Value-
Added Courses (VACs) from the respective pool of courses offered by the University.

3.1) Discipline Specific Core (DSC): Discipline Specific Core is a course of study, which should be pursued by a student as a
mandatory requirement of his/ her programme of study. In Bachelor of Science (Hons.) Mathematics programme, DSCs are the
core credit courses of Mathematics which will be appropriately graded and arranged across the semesters of study, being
undertaken by the student, with multiple exit options as per NEP 2020.

3.2) Discipline Specific Elective (DSE): The Discipline Specific Electives (DSEs) are a pool of credit courses of Mathematics
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from which a student will choose

3.3) Generic Elective (GE): Generic Electives is a poo
offered by the parent discipline) wh
student opts for DSEs beyond his/
3.4) Ability Enhancement course
enhancement through various areas 0

mandatory for all disciplines.
3.5) Skill Enhancement Course

training, competencies, proficiency and skills to students. SE

skill-based instruction.
3.6) Value Addition C
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on his/ her interest.
| of courses offered by vari

to study based
ous disciplines of study (excluding the GEs
ich is meant to provide multidisciplinary or interdisciplinary education to students. In case a
her discipline specific course(s) of study, such DSEs shall be treated as GEs for that student.
(AEC): AEC courses are the courses based upon the content that leads to knowledge

f study. They are based on Language and Literature, and Environmental Science which are

(SEC): SECs are skill-based courses in all disciplines and are aimed at providing hands-on
C courses may be chosen from a pool of courses designed to provide

Cs are common pool of courses offered by different disciplines and aimed towards
onal values; promote critical thinking, Indian knowledge systems,
cation skills, creative writing, presentation skills, sports and physical education and

velopment of students.

/ Community Outreach (IAPC) :Students can

/ Project choose IAPC as an optional with

4. Programme Duration and Exit Options:

The minimum credit to be earned
secured for the purpose of award
Multidisciplinary Programme wit

by a student per semester is 22 credits. The mandatory number of credits which have to be
of Undergraduate Certificate/ Undergraduate Diploma/Appropriate Bachelor’s Degree in
h Mathematics are listed in the following Table 1.

Table 1: Qualification Type and Credit Requirements

S. : Mandatory Credits
No. Type of Award Stage ogtait to be Secured for the Award
Undergraduate Certificate in : :
1. Sciences (with Three Core After successful completion of 44
S Semester 11
disciplines)
Undergraduate Diploma in After successful completion of
2. . 88
Science Semester IV
3 Bachelor of Science After successful completion of 132
Semester VI
Bachelor of Science (Honours | After successful completion of
with Semester VIII with minimum
Research) in 28 176
Mathematics(Major) and GE credits in Discipline-2
Discipline - 2(Minor) ‘ (Minor)

.

Major Discipline (Mathematics
awarded B.Sc. Honors degree

with Major in Mathematics on co
at least 88 credits in Mathematics

out of the total of 176 credits. He/she s
2): A student of B.Sc. (Honors) in Mat
VI1II Semester, if he/she carns minimum 28

Minor Discipline (Discipline -
Mathematics, on completion of

Combinations with other two core disciplines: Dept. of Mathematics o

): A student pursuing four-year undergraduate programme in Mathematics (Core course) shall be

mpletion of VIIT Semester, if he/she secures in Mathematics at least 50% of the total credits i.¢.,

hall study 20 DSCs and at least 2 DSEs of Mathematics in eight semesters
hematics may be awarded Minor in a discipline, other than

credits from seven GE courses of that discipline.

ffer following combinations with core

Multidisciplinary/interdisciplinary streams

PCM, PMG, PMS, PMD
P-Physics, C-Chemistry, M

Note: It is advice to students, choose any one of the above combination
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Table 2: Structure of Undergraduate Programme in Mathematics under UGCF — 2022

Discipline Skill Enhancement
Discipline Specific Ability (Int (i‘c_m!r;e(SECLf hip / Value Total
Sem Specific Elective Courses Enhancement gns_ AT CERUR Addition Credit
Core (DSEC)/Generic Course roject/ Community Course s
= Outreach) (IAPC)/
Courses (DSC) Elective Courses (AEC) Proiect/ (VAC)
(GEC) {Project
Dissertation)
Courses Courses Courses
distributio Credit distributio Credit distributio
n n n Cred1t Courses distribution | Credit Credit
(Theory s (Theory 2 (Theory (Theory or Theory + s 22
(4 or (4 or .
or 341) or 3+1) or Theory {2} Practical) (2)
Theory + Theory + +
# Practical) Practical) Practical)
1 DSC-Al 4
DSCBI | 4 GE-1 41 aEch 2 SEC-1 Vel 2 | B
DSC-CI 4
1I DSC-A2 4 22
DSC-B2 4
GE-2 4 AEC-2 2 SEC-2 VgC 2
DSC-C2 4 Total
* 44
credit
111 DSC-A3 4
DSCB3 | 4 DSE_;" GE | 4 |=apcs~{=2 SEC-3 / IAPC-I vgc 2 2
DSC-C3 4
v DSC-A4 4 22
DSC-B4 4
DS'EE_ZA" 4 |-aBce, |42 SEC-4 / IAPC-2 Vjc 2
DSC-C4 4 Total 44
credit
DSC-AS 4 One DSE-
v DSC-B5 4 3 and 4+4 SEC-5/IAPC-3 22
DSC-C5 4 One GE-5
DSC-A6 4 22
DSC-B6 4
One DSE-
VI 4 and 4+4 SEC-6 / IAPC-4
DSC-C6 4 One GE-6 Total
132
credits
DSE-5 Dissertation on Major 2
VII DSC-7 4 /GE-7 or
DSE-6 4 Dlssenatlon on Minor
UG Mathematics Department of Mathematics
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/GE-8 or
Academic
DSE- 4 Project/Entrepreneurs
7/GE-9 hip
DSE- 4 Dissertation on Major
8/GE-10 or
DSE- 4 Dissertation on Minor
vm| pscs | & (2GEL or 6 22
Academic
DSE- 4 Project/Entrepreneurs
10/GE-12 hip
Total
dkkk 176

thudenb on exit shall be awarded Undergraduate Certificate (in the field of Multidisciplinary study) after securing requisite
credits in semester | & Il or completing 1 year.

** S¢udents on exit shall be awarded Undergraduate Diploma (in the field of Multidisciplinary study/Discipline) after securing
requisite 88 credits in semester lll & IV or completing 2 Year.

EF

Students on exit shall be awarded Bachelor of Science (in the field of Multidisciplinary study/Discipline) after securing the
requisite 132 credits on completion of semester VI or completing 3 Year.

eokok

Students on exit shall be awarded Bachelor of Science (in the field of Multidisciplinary study/Discipline) (Honors with Research

or Honors with Academic
project/Entrepreneurship) after securing requisite 176 credits on completion of semester

VIl or completing 4 Year.

ik ot

/
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5.1 Semester-wise Distribution of Discipline Specific Core (DSC) Courses:
A student will study three Discipline Specific Core Courses each in Semesters I to VI and one core course each in semesters VII
and VIIL The semester wise distribution of DSC courses over eight semesters is listed in Table 3

Table 3: Semester-wise Distribution of Discipline Specific Core (DSC) Courses (Basket I)

Discipline Specific Core Courses (4 Credits each) Contact Hours Credit

S. No Semester | Course Code | Name Of The Course L T P C
1. I MATDCI101 Differential Calculus 3 1 0 4
2. Il MATDC201 Integral Calculus 3 1 0 4
3. 111 MATDC301 ODE & PDE-I 3 1 0 4

| 4. v MATDC401 Real Analysis 3 1 0 4
2 V MATDC501 Abstract Algebra 3 1 0 4
6. v MATDC502 | Numerical Analysis 3 1 0 4
7. VI MATDC601 Complex Analysis 3 1 0 4
8. VI MATDC602 Advanced Linear Programming 3 1 0 4
i VII MATDC701 | ODE & PDE —II 3 1 0 4
[ 10. VIII MATDCS801 Advanced Numerical Analysis 3 1 0 4

5.2 Details of Discipline Specific Elective Courses (DSEC):

The Discipline Specific Electives (DSEs) are a pool of credit courses of Mathematics from which a student will choose to study
based on his/ her interest. A student of Bachelor of Science (Hons.) Mathematics gets an option of choosing one DSE of
Mathematics in each of the semesters III to VI, while the student has an option of choosing a maximum of three DSEC courses of
Mathematics in semesters VII and VIIL The semester wise distribution of DSEC courses over eight semesters is listed in Table 4.

Table 4: Semester-wise Distribution of Discipline Specific Elective Courses (Basket IT)

Discipline Specific Elective Courses (4 Credits each) Contact Hours Credit
S. No Semester | Course Code Name of the Course L T C
1. 111 MATDE301 Matrices 3 1 0 4
2. 1\Y MATDE401 Theory of Equations 3 1 0 4
3. Vv MATDES01 Analytical Geometry 3 1 0 4
4. V1 MATDEG60I Transportation and Game theory 3 1 0 -
5. VII((The

student

hasto MATDE701/ | g\ jamentals of Differential Geometry /

choose MATDE702/ . J

Statics/ Number Theory//Research 3 1 0 4

any three | MATDE703/ | \ o0 o dolog

elective MATDE704 gy

theory

papers)
6. VIII (The

student

uag o MATDES0L/ Mathematical Statistics/ Dynamics/

choose MATDE802/ | \r itivariate Calculus/R b 3 { 0

aiiythrse | MATDES®Y | iV ore o codamaes 8

Stative MATDES04 Publication & Ethics

theory

papers) 1 B

Note: In addition to the above proposed courses, students may select courses from the Swayam.org as MOOCs courses up to the

permissible limit and course must be 4 credits. Q /e ;:
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5.3 Details of Skill Enhancement Courses (SEC):
To enhance the skills required for advanced studies, research and employability of students various Skill Enhancement Courses
will be offered to students as listed in Table 5.

Table 5: Semester-wise Distribution and Details of Skill Enhancement Courses (SEC) (Basket I1I)

Skill Enhancement Courses (2 Credits each) Contact Hours Credit
S. No Semester | Course Code | Name of The Course L T P ¢
i I MATSC 101 | Bio Mathematics 2 0 0 2
2. 1l MATSC 201 [ Laplace transforms 2 0 0 2
3 Elementary Algebra & Trigonometry /
Internship/Apprenticeship /
; : 0
i MATSC 301 Project/ Community QutreachyMOOC 5 9 2
Numerical Methods for ODE/

Project/ Community Outreach/MOOC

4.
’ v MATSC 401 Internship/Apprenticeship / 2 0 0 2
5

Mathematical Modeling/
Internship/Apprenticeship /

¥ MATSC 501 Project/ Community Outreach/MOOC ? ? 9 .
6 Differential geometry/
Vi MATSC 601 Internship/Apprenticeship / 5 0 0 5

Project/ Community Outreach/MOOC

Table 6: Semester-wise Distribution and Details of luternship!Apprenticeshiprroject!Community Qutreach (IAPC)
(Basket IV)

1 111 MATI301 Internship-I 0 0 0 2
2 111 MATA301 Apprenticeship-I 0 0 0 2
3 I MATP301 Project-1 0 0 0 2
4 jitl MATCO301 | Community Outreach-I 0 0 0 2
5 1\Y MATI401 Internship-11 0 0 0 2
6 I\ MATA401 Apprenticeship-I1 0 0 0 2
7 v MATP401 Project-1l 0 0 0 2
8 v MATCO401 | Community Outreach-II 0 0 0 2
9 \4 MATIS0! Internship-111 0 0 0 2
10 \4 MATAS01 Apprenticeship-I11 0 0 0 2
11 v MATP501 Project-I1I 0 0 0 2
12 \Y MATCO501 | Community Outreach-Ill 0 0 0 2
13 VI MATI601 Internship-1V 0 0 0 2
14 VI MATA3601 | Apprenticeship-IV 0 0 0 2
15 VI MATP601 Project-1V 0 0 0 2
16 VI MATCO601 | Community Outreach-IV 0 0 0 2
UG Mathematics A Department of Mathematics
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Table 7: (Project/ Dissertation) (Basket V)

SHRI GURU RAM RAI UNIVERSITY

1 VIl MATD701 Dissertation on Major-1 0 0 0 6

2 VIl MATD702 Dissertation on Minor-1I 0 0 0 6

3 VI MATAP703/ Academic 0 0 0 6
MATEP704 Project-1/Entrepreneurship-1

-+ VII MATDg801 Dissertation on Major-II 0 0 0 6

5 VIII MATSD802 Dissertation on Minor-II 0 0 0 6

6 VIII MATAP803/ Academic 0 0 0 6
MATEP804 Project l/Entrepreneurship-11

In addition to the above proposed courses, students may select courses from the Swayam.org as

MOOCs courses up to the permissible limit.

UG Mathematics

Department of Mathematics
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Details of Generic Elective (GE) Courses:
Generic Elective courses provide multidisciplinary or interdisciplinary education to students.

Table 8: Various GE courses offered by the Mathematics Department are listed below (Basket VI)

Generic Elective (GE) Courses (4 Credits each) Contact Hours credit
S. No Semester | Course Code | Name of The Course L ik P C
1 I MATGEI01 Basic Applied Mathematics 3 1 0 4
2. | MATGE201 Applied Calculus 3 1 0 4
3 1 MATGE301 Numerical Methods 3 1 0 =
4. 1 MATGE401 Graph Theory 3 1 0 4
5 i1 MATGES01 Probability & Statistics 3 1 0 4
6 i MATGEG601 Linear Programming 3 1 0 B

In addition to the above proposed courses, students may select courses from
the Swayam.org as MOOCs courses up to the permissible limit.

.‘ahle 9: Ability Enhancement Course (Basket VI1I)

Semester | Course Type Course Code | Course Title LT [ # e
Il AEC AEC-104 Environment Science-I 7 e I
i AEC-204 Environment Science-II 2 [0 |2
T AEC-304 English Communication-I 210 10 [2

AEC-404 | English Communication-II 2 10 [0 |2

Table10: Semester Wise Value Added Course

Semester | Course Type | Course Code | Course Title LT |P |C |

1 VAC Choose from the pool of courses offered by | 0 010 |2
the University

11 VAC Choose from the pool of courses offered by 0 [0 |0 |2
the University

1M1 VAC Choose from the pool of courses offered by 0 [0 |0 |2
the University

v VAC Choose from the pool of courses offered by 0 |0 |4 |2
the University

-~
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COURSE NAME: DIFFERENTIAL CALCULUS

"COURSE CODE : MATDC101
COURSE NAME s DIFFERENTIAL CALCULUS
SEMESTER /YEAR : 1 12
E TP Ye
4 |0 |0 |4
Course Objectives:

11

Student will be able to understand differentiation and fundamental theorem in differentiation and various rules. Verify the value of the
limit of a function at a point using the definition of the limit. Learn to check function is continuous understand the consequences of the
intermediate value theorem for continuous functions.

.ourse outcomes (COs):
Upon successful completion of the course a student will be able to

Ccol1

Identify the notions of limit of a sequence and convergence of a series of real numbers.

Cco2

Interpret tracing of curves, different theorem based questions.

Cco3

Examine successive differentiation by [_eibnitz theorem, Indeterminate forms.

CO4

Evaluate Limit and Continuity, Tangents and normal, Indeterminate forms.

CO5

Distinguish Curvature, Asymptotes. Singular points, Tracing of curves.

CO6

Solve limit, normal, singular points, maxima minima.

Course Syllabus:

Unit

Content of Unit

No. OT]

Hours

I

Limit and Continuity (¢ and & definition), Types of discontinuities, Differentiability of functions. Cauchy’s definition,
Uniform continuity, boundedness theorem. Intermediate value theorem, extreme value theorem, Darboux's
intermediate value theorem for derivatives and Chain rule.

12

11

Successive differentiation, Leibnitz’s theorem, Partial differentiation, Euler’s theorem on homogeneous functions,
Tangents and normals. :

12

11

Curvature, Asymptotes, Singular points, Tracing of curves. Parametric representation of curves and tracing of
parametric curves, Polar coordinates and tracing of curves in polar coordinates.

12

v

Rolle’ s theorem, Mean Value theorems, Taylor’s theorem with Lagrange’s and Cauchy’s forms of remainder, Taylor’s
series, Maclaurin’s series of sin x, cos X, ex, log(1+x), (1 +x)m, Maxima and Minima, Indeterminate forms.

12

SUGGESTED READINGS:

1.

2
3.
4

UG Mathematics

Ganesh Prasad, A textbook for differential calculus, London Green & co.
Shanti Narayan , Differential Calculus, S.Chand& co.
RaiSinghania, M. D. Advanced Differential Equations. S. Chand &Company Ltd., New Delhi, 2001.

Simmons, G. F.Differential Equations with Appl. and Historical Notes. 2nd ed., Tata McGraw Hill, New Delhi, 2016.

/Department of Mathematics
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COURSE NAME: INTEGRAL CALCULUS

COURSE CODE . MATDC 201
COURSE NAME .~ INTEGRAL CALCULUS
SEMESTER /YEAR : /1%
L ITIE|C
e 4 [0 [0 |4

Course Objectives:
Student will be able to solve the problems of integration of rational and irrational functions. Areas of curves in the plane, volumes and
surfaces of solids of revolution. Double and Triple integrals.

.ourse outcomes (COs):
Upon successful completion of the course a student will be able to

CO1 Knowledge to integrate of rational and irrational functions.
Cco2 Understand the trigonometric exponential and logarithmic functions and their combinations.
Cco3 Interpret the problems regarding areas and volumes of surfaces of solids.
CO4 Distinguish the propertics of definite integrals.
CO5 Evaluate Areas and lengths of curves in the plane, Double and Triple integrals, integration of rational and irrational
functions etc.
CcO6 Integrate by Partial Fractions .Solve definite integrals etc. J
Course Syllabus:
Unit Content of Unit No. ufHom;sl
I | Integration by Partial fractions, integration of rational and irrational functions. 12
% Properties of definite integrals. Reduction formulae for integrals of rational. 12
111 | Trigonometric, exponential and logarithmic functions and of their combinations. 12
v l Areas and lengths of curves in the plane, volumes and surfaces of solids of revolution. Double and Triple integrals. 12
SUGGESTED READINGS:

$ G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.
2 H. Anton, 1. Bivens and S. Davis, Calculus. John Wiley and Sons (Asia) P. Ltd., 2002.

Qo

Suggested digital platform: NPTEL/SWAYAM/MOOCs

UG Mathematics
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COURSE NAME: ODE & PDE -1

COURSE CODE . MATDC 301

COURSE NAME . ODE & PDE -I

SEMESTER /YEAR : 11U/ 2%
L (1 gl
4 (0|0 |4

Course Objectives:

Student will be able to solve first order differential equations utilizing the standard techniques for separable, exact, linear, homogeneous.
Student will be able to find the complete solution of a no n-homogeneous differential equation as a linear combination of the
complementary function and a particular solution. Student will have a working knowledge of basic application problems described by

‘cond order linear differential equations with constant coefficients.

Course outcomes (COs):
Upon successful completion of the course a student will be able to

Cco1 Describe various techniques of getting exact solutions of solvable first order differential equations and linear T
differential equations of higher order.

Cco2 Understand the genesis of ordinary differential equations.

CcOo3 Apply the concept of a general solution of a linear differential equation of an arbitrary order and also learn a few

methods to obtain the general solution of such equations.

| CO4 Classify mathematical models in the form of ordinary differential cquations to suggest possible solutions of the day to

day problems arising in physical, chemical and biological disciplines.

CO5 Evaluate differential equation of first order, linear homogenous equations.

CcO6 Solve Charpit’s method based questions, Simultaneous differential equations.

Course Syllabus:

Unit Content of Unit No. of
Hours
T | First order exact differential equations. Integrating factors, rules to find an integrating factor. 12

I1 | First order higher degree equations solvable for x, v, p. Methods for solving higher-order differential equations. Basic 12
theory of linear differential equations, Wronskian and its properties. Solving a differential equation by reducing its
order.

III | Lincar homogenous equations with constant coefficients, Linear non-homogenous equations, The method of 12
variation of parameters, The Cauchy-Euler equation, Simultaneous differential equations, Total differential
equations.
IV | Order and degree of partial differential equations, Concept of linear and non-linear partial differential equations, 12

Formation of first order partial differential equations, Linear partial differential equation of first order, Lagrange’s

method, Charpit’s method.

UG Mathematics Department of Mathematics
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SUGGESTED READINGS:

1. M.D. Raisinghania: Ordinary and Partial Differential Equations S. Chand & Company Ltd., New Delhi, 2001.
2 M. D. Raisinghania, Advanced Differential Equations. S. Chand & Company Ltd., New Delhi, 2001.

3. Schaum's, Outlines of Differential Equations, McGraw-Hill, International Education Pvt Ltd.

4. B. Rai, D.P. Choudhary & H. J. Freedman, A Course in Differential Equations, Narosa, 2002

5 Shepley L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, 1984.

6. L. Sneddon, Elements of Partial Differential Equations, McGraw-Hill, International Edition, 1967.

7. G.F. Simmons, Differential Equations with Application and Historical Notes, Tata -McGraw Hill 2002

Suggested digital platform: NPTEL/SWAYAM/MOOCs

Lot
g
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COURSE NAME: REAL ANALYSIS

COURSE CODE . MATDC 401
COURSE NAME . REAL ANALYSIS
SEMESTER /YEAR : 2™’
T T P e
fL 4 (o]0 |4

Course Objectives:

Describe fundamental properties of the real numbers that lead to the formal development of real analysis. Comprehend rigorous
arguments developing the theory underpinning real analysis. Demonstrate an understanding of limits and how they are used in sequences,
series, Construct rigorous mathematical proofs of basic results in real analysis

.ourse outcomes (COs):
Upon successful completion of the course a student will be able to

Ccol1 Select the limit superior, limit inferior, and the limit of a bounded sequence.
CcoO2 Understand many properties of the real line R and learn to define sequence in terms of functions from R to a subset of
R.
CcOo3 Apply the ratio, root and alternating series and limit comparison tests for convergence and absolute convergence of an
infinite series of real numbers.
CO4 Classify some of the properties of Riemann integral functions and the applications of the fundamental theorems of
integration.
CcO5 Test the convergence of the infinite scries by Ratio test, P test, Root test etc
&06 Solve the questions based on M, Mn test and Leibnitz test etc.

Course Syllabus:
Unit Content of Unit No. of
Hours
1 | Finite and infinite sets, examples of countable and uncountable sets. Real line, bounded sets, suprema and infima, 12

completeness property of R, Archimedean property of R, intervals. Concept of cluster points and statement of
Bolzano-Weierstrass theorem.

I

Sequence, Bounded sequence, Cauchy convergence criterion for sequences. Cauchy’s theorem on limits, order 12
preservation and squeeze theorem, monotone sequences and their convergence (monotone CONVergence theorem
without proof).

111

Infinite series. Cauchy convergence criterion for series, positive term series, geometric series, comparison test, 12
convergence of p-series, Root test, Ratio test, alternating series.

v

Leibnitz’s test (Tests of Convergence without proof). Definition and examples of absolute and conditional 12
convergence. Sequences and series of functions, Point-wise and uniform convergence. Mn-test, M-test.

SUGGESTED READINGS:

1

2.
3.
4.

S.C. Malik & Savita Arora, Mathematical Analysis, New age international publisher.

R.G. Bartle and D. R Sherbert, Introduction to Real Analysis, John Wiley and Sons (Asia) P. Ltd., 2000.

K_.A. Ross, Elementary Analysis- The Theory of Calculus Series- Undergraduate Texts in Mathematics, Springer Verlag, 2003.
T. M. Apostol, Calculus (Vol. I), John Wiley and Sons (Asia) P. Ltd., 2002.

Qod

UG Mathematics ' 2 /)’epartment of Mathematics
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COURSE NAME: ABSTRACT ALGEBRA

COURSE CODE . MATDC 501 |
COURSE NAME . ABSTRACT ALGEBRA
SEMESTER /YEAR : V3"
L | |ElC
| 4 |0 [o[4

Course Objectives:
Student will be able to solve the problems of abelian and non abelian groups. The definition of Cosets, Index of subgroup, Lagrange’s
theorem, order of an element, Normal subgroups etc.

Qrmrse outcomes (COs):

pon successful completion of the course a student will be able to

16

COl

Definition of groups, subgroups, cyclic subgroups and rings.

co2

Understand the theorems and problems regarding groups and rings etc.

CO3

Apply the properties of groups and rings to solve the problems.

Co4

Distinguish various problems regarding fields, integral domain, ideals.

CO5

domains and fields, examples of fields: Zp, Q, R, and C etc.

Evaluate Cyclic groups from number systems, complex roots of unity, circle group, Subrings and ideals, Integral

<06

Solve the commutator subgroup of group, examples of center of a group etc.

Course Syllabus:

Unit

Content of Unit

I

No. of |

Hours

Definition and examples of groups, examples of abelian and non-abelian groups, the group Zn of integers under
addition modulo n and the group U(n) of units under multiplication modulo n. Cyclic groups from number systems,
complex roots of unity, circle group.

12

11

The general linear group GLn (R), the special linear group SLn (R), the permutation group Sym (n), Group of
quaternions, Subgroups, cyclic subgroups.

@m

The concept of a subgroup generated by a subset and the commutator subgroup of group, examples of subgroups
including the center of 2 group.Cosets, Index of subgroup.

D/

Lagrange’s theorem, order of an element, Normal subgroups: their definition, examples, and characterizations,
Quotient groups.

SUGGESTED READINGS:

V. K. Khanna and S. K. Bhambri, A course in Abstract Algebra, Vikas Publishing House Pvt (Ltd), 2014.

2 Joseph A Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa, 1999.

3 John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002.
4, M. Artin, Abstract Algebra, 2nd Ed., Pearson, 201 1. M
UG Mathematics
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COURSE NAME: NUMERICAL ANALYSIS

17

COURSE CODE :  MATDC 502
COURSE NAME 3 NUMERICAL ANALYSIS
[SEMESTER YEAR _: vi3©
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week ) 3 1 0 4

Objectives: To acquaint the students with Numerical approximations, convergence problems, Solution of Transcendental and polynomial

uations, Different rules of Finite difference operators and Interpolation.

Course Outcome (COs): After completion of this course the student will be able to-

examples.

(COI. Describe & Identify the basic properties & definitions related to Numerical approximations, convergence problems and Solutioﬂ
of Transcendental and polynomial equations, Different rules of Finite difference operators and Interpolation and related

polynomial equations, Different rules of Finite difference operators and Interpolation etc.

CO2. | Explain conceptual problems based on Numerical approximations, convergence problems, Solution of Transcendental and

polynomial equations, Different rules of Finite difference operators and Interpolation.

CO3. | Solve the various type of problems of Numerical approximations, convergence problems, Solution of Transcendental and

polynomial equations, Different rules of Finite difference operators and Interpolation.

CO4. | Develops ability to analyse the problems on Numerical approximations, convergence problems, Solution of Transcendental and

CO5. | Evaluate the problems related to Numerical approximations, convergence problems,

Solution of Transcendental and polynomial equations, Different rules of Finite difference operators and Interpolation

Transcendental and polynomial equations, Different rules of Finite difference operators and Interpolation.

C06. | Develops ability to formulate real world problems on Numerical approximations, convergence problems, Solution of

Course Syllabus:

difference interpolation formulae, Lagrange’s interpolation and Newton's divided difference interpolation

Unit Content of Unit No. of Hours |
I Approximate numbers and significant digits, rounding off a number, type of errors viz inherent, truncation, 12
\ absolute, relative and percentage €Irors, general error formula, error in addition, subtraction, multiplication,
“ division and exponent of numbers, error in a series approximation.
11 Solution of Transcendental and Polynomial equations: Bisection method, Newton-Raphson method, Secant 12
method. Method
of False Position, Fixed point iterative method, and Graeffe’s root squaring methods. Order and rate of
convergence of these methods.
111 Finite difference operators viz forward, backward, central, average, shift and divided difference operators, 12
relation between finite difference operators, finite differences of a polynomial and transcendental functions,
missing term technique, detection of errors by finite difference table.
v Interpolation: Newton’s forward and backward interpolation formulae, Gauss's forward and backward 12

formulae for unevenly spaced points.

UG Mathematics & Department of Mathematics



SUGGESTED READINGS:

1. F.B. Hildebrand, Introduction to Numerical Analysis, McGraw-Hill, N.Y.

2. S.S. Sastry, Introductory Methods of Numerical Analysis, Prentice Hall of India, Pvt. Ltd.
3. C.E. Froberg,. Introduction to Numerical Analysis, Addison-Wesley.

4. MK. Jain, S.RK Iyengar and R.K.Jain, Numerical methods for Scientific and Engineering

Computation, New Age International Pub.
5. R.V.Dukkipati, Applied Numerical methods, N
Suggestive digital platforms

UG Mathematics

ew Age International Pub.
web links: NPTEL/SWAYAM/MOOCS.
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COURSE NAME: COMPLEX AN ALYSIS

COURSE CODE . MATDC 601
COURSE NAME s COMPLEX ANALYSIS
SEMESTER /YEAR : vI/3™
E IT 1P IC
4 [0 [0 |4
Course Objectives:

Compute sums, products, quotients, conjugate, modulus, and argument of complex numbers. Define and analyze limits and
continuity for complex functions as well as consequences of continuity. Conceive the concepts of analytic functions and will
be familiar with the elementary complex functions and their properties.

‘)urse outcomes (COs):Upon successful completion of the course a student will be able to

L

co1 Gain knowledge of sketching different surfaces like parabola, ellipse etc.
Identify the isolated singularities of a function and determine whether they are removable, poles, or essential.

co2 Understand the significance of differentiability for complex functions and be familiar with the Cauchy-Riemann
equations.

CcO3 Apply the concept and consequences of analyticity and the Cauchy-Riemann equations and Illustrate the related
problems .

Cco4 Distinguish the properties of various terms. Analyze functions as Taylor, power and Laurent series, find residues and
Evaluating complex integrals using the residue theorem.

CO5 Discriminate Analytic functions, exponential function, limits, Liouville’s theorem and mappings etc, Evaluate the
problems.

CO6

Write the techniques for Limits, continuity, derivatives of functions ,upper bounds , Taylor and Laurent series and
construct the related solutions.

Course Syllabus:

Unit Content of Unit No. of |
Hours
1| Limits, Limits involving the point at infinity, continuity. Properties of complex numbers, regions in the complex 12

1 plane, functions of complex variable, mappings. Derivatives, differentiation formulas.

| Cauchy-Riemann equations, sufficient conditions for differentiability. Analytic functions, examples of analytic 12
functions, exponential function, Logarithmic function, tri gonometric function, derivatives of functions.
TIL | Definite integrals of functions. Contours, Contour integrals and its examples, upper bounds for moduli of contour 12
integrals. Cauchy- Goursat theorem, Cauchy integral formula.
IV | Liouville’s theorem and Taylor and Laurent series and its examples. 12
SUGGESTED READINGS:

1. S Ponnusamy, Functions of Complex Analysis, Narosa, 2005.

2. Shanti Narain , Function of C omplex Variable, S Chand, 2005.

3. J.W. Brown and R.V. Churchill, Complex Variables and Applications, McGraw Hill International Edition, 2009.
4

1.B. Conway,

Function of One Complex Variable, Narosa, Delhi.

Suggested digital platform: NPTEL/SWAYAM/MOOCS

UG Mathematics
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COURSE NAME: ADVANCED LINEAR PROGRAMMING

COURSE CODE MATDC602
COURSE NAME ADVANCED LINEAR PROGRAMMING

SEMESTER /YEAR

o
&~ 0

Course Objectives:

The course objectives of Advanced Linear Programming are 1o describe quantitative methods used in decision making. Describes the
process of decision making. Compares the types of quantitative methods. Explain the applications of linear programming. Constructs
linear programming model. Applies solution methods for linear programming models.

ourse outcomes (COs):

pon successful completion of the course @ student will be able to-

Appropriately formulate Lincar Programming models for service and manufacturing systems, and apply operations
research techniques and al sorithms to solve these LP problems.

Apply linear programmin method to solve two-person zero-sum game problems.

Appropriately formulate Network models for service and manufacturing systems

Appropriately formulate Queuing and Inventory models for service and manufacturing systems.

CcOo4
d algorithms to solve these Network problems.

CO5 Apply operations research techniques an
CO6 Apply operations research techniques and algorithms to solve these problems.

Course Syllabus:

Unit Content of Unit No. of
Hours

T | Introduction to LPP (G raphical, simplex, Big-M, Two-Phase, Dual-Simplex methods). Assignment and Transportation 12
Problems, Sequencing problem. Goal programming,

11 | Game Theory: Two-person zero sum games, game with mixed strategies, graphical solution, and solution by linear 12
ro ing.
s 111 | Inventory, Features of Inventory system, Inventory Model Building, Deterministic Inventory Models with no 12

shortage, Deterministic Inventory with shortage. Probabilistic Inventory Control Models: single period probabilistic

model without setup cost-single period probabilities Model with setup cost. Que ing theory.

IV | Project Management by PERT/CPM, Network diagram, Rules of construction, Time estimate and critical path analysis, 12
PERT.
SUGGESTED READINGS:

1. Kanti-Swarup, P.K. Gupta and man-Mohan, Operations Research, S.Chand publication.

2. G.hadley: Linear Programming, Narosa publishing house 1995.
3. F.S. Hiller and G.J. Lieberman, Introduction to. Operations Research (6th Ed.), Mc Graw Hill International Ed., 1995.

4. H.A Taha: Operations Research, An Introduction (3rd Ed.) Macmillan Co., New York, 1982.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOC S.

UG Mathematics Department of Mathematics
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COURSE NAME: ODE & PDE -II
COURSE CODE . MATDC 701
COURSE NAME . ODE & PDE -1I
SEMESTER /YEAR : Vi4®

Course Objectives:

The aims of this course is to familiarize the learner with elementary terms like as Wronskian, Ordinary points, Regular and singular
points of ODE and Classification of PDE after that Picard iteration methods, Uniqueness and existence theorem of ODE, and some
standard ODE: Legendre’s and Bessel’s differential equations, solution of some standard linear and nonlinear PDE.

.ourse Outcomes (Cos): After completion of this course the student will be able to the following

@l. Remembering elementary terms like as Wronskian, Ordinary points, Regular and singular points of ODE and all other terms j
related to ODE and PDE etc.

COZ | Understand the ODE, PDE problems and Frobenius series solution for Legendre’s and Bessel's differential equations with
generating functions and Uniqueness and existence theorem etc.

CO3. | Classification of PDE of 2nd order and canonical forms, Concept of Method of separation of variables and other problems s
related to ODEs and PDEs.

CO4. | Analysis the theory of ordinary differential equations through applications, methods of solution and numerical approximations
like as Picard iteration methods.

COs. Determine what function or functions satisfy the differential equations.

C06. | Develop new solutions related to PDE and ODE.

Course Syllabus:

Unit Content of Unit No. of
Hours
Ordinary differential equations: Qualitative properties of solution, Oscillation, Wronskian, Sturm separation and 12
comparison theorem, Picard iteration methods, Uniqueness and existence theorem.

Ordinary points, Regular and singular points, Frobenius series solution for Legendre’s and Bessel’s differential 12
equations with g enerating functions.
Classification of PDE of 2nd order and canonical forms, Concept of separation of variable solution. 12

Solution of heat diffusion, Laplace and wave equations, Non-linear partial differential equation of second order. 12

SUGGESTED READINGS:

1. Simmons, G. F.; Differential Equations with Applications and Historical Notes. 2nd edition,
Tata McGraw Hill, New Delhi, 2016.
Evans, L. C.; Partial Differential Equations, 2nd cdition. The Orient Blackswan, 2014. g
Ross, S. L.; Differential Equations. 3rd edition, Wiley India, 2007.
Sneddon, 1. N.: Elements of Partial Differential Equations. Dover Publications, 2006.
Raisinghania, M. D.; Advanced Differential Equations. S. Chand & Company Ltd., New Delhi,
2001.
Reid, W. T.; Ordinary Differential Equations. John Wiley and Sons, New York, 1971.
Rai, B., Chaudhary, D.P. & Freedman, H.1; A Course in ODE: Alpha Sci. Int. Ltd.

Rozk
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COURSE NAME: ADVANCED NUMERICAL ANALYSIS

COURSE CODE MATDC 801 J
COURSE NAME ADVANCED NUMERICAL ANALYSIS
SEMESTER /YEAR vi4"

L TP C

3 1 0 4

Course Objectives:
The course objectives of Advanced Numerical Analysis are to learn state-of-the-art algorithms for solving differential

equations. The analysis and implementation of these algorithms will be discussed in some detail.
Course outcomes (COs): Upon successful completion of the course a student will be able to

co1 Learn some numerical methods to find the zeroes of nonlinear functions of a single variable and solution of a PR
system of linear equations.
02 Know about methods to solve system of lincar equations, such as Gauss—Jacobi, Gauss—Seidel methods
03 Apply Interpolation techniques to compute the values for a tabulated function at points not in the table.

Applications of umerical differentiation and integration
Convert differential equations into difference equations for numerical solutions
Verify the level of precision.

Course Syllabus:
Unit Content of Unit No. (ﬂ
Hours

1 | System of Non-linear Equations: Newton’s method. Quasi-Newton methods, Broyden’s method, Applications-coupled 12
reversible chemical reaction, flow distribution in a pipe flow network.

11 | Interpolation: Piecewise interpolation, cubic spliné interpolation, Hermite interpolation, Hermite cubic interpolation. 12

I | Initial Value Problems: Euler’s method, Higher order Tylor’s method, Runge-Kutta methods, multistep methods 12
such as Adam-Bashforth and Adam-Moulton methods, Convergence and Stability, Applications—spread of an
epidemic, radiative heat transfer to a thin metal plate, geneting switch.

IV | Two-Point Boundary Value Problems: Finite difference methods for linear problems with Dirichlet as well as non- 12
Pl Dirichlet boundary conditions, Applicat ions-flow between parallel plates, the heat pack. B

. SUGGESTED READINGS:
1. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, Inc., 2006.
2 K. Atkinson and W.Han, Elementary Numerical Analysis, third Edition, Willey India (P) Ltd., 2004.
3. C.F. Gerald and P.O. Wheatley, Applied Nume rical Analysis, Seventh Edition, Pearson Education, Inc., 2004.
4, Froberg C.E., Introduction to Numerical Analysis Addition Wesley, Second Edition, 1969.
Suggestive digital platforms web links: NPTEL/SWAY AM/MOOCS.

UG Mathematics CE\WM of Mathematics



DISCIPLINE SPECIFIC ELECTIVE COURSE

23

(MATRICES)
COURSE CODE . MATDE301
COURSE NAME : MATRICES
| SEMESTER /YEAR : /2™
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total ,
the course
Credit (C) 3 1 0 4 J
Hours/ week 3 0 4

Objectives: This course familiarizes the students with the theory of matrices which are used in solving equations in mechanics and

.-eams used in Mathematics, Physics etc.

Course Qutcome (COs): After completion of this course the student will be able to the following

other

Course Syllabus:

COl. Describe & Identify the basic propertics & definitions related to Matrices and related examples etc. ]
Ccoz2. Explain conceptual based problems of Matrices and homogeneous and non-homogeneous linear equations and their
solutions.
CO03. Solve the problems of Matrices and homogeneous and non-homogencous linear equations etc.
Co4. Analyze the problems related to L1 & LD vectors, Rank of a matrix, Characteristic roots and characteristic vectors.
Nature of Characteristics roots of special matrices. Cayley-Hamilton Theorem etc.
COs. Evaluate the problems related to LI & LD vectors, Rank of a matrix, Characteristic roots and characteristic vectors.
lature of Characteristics roots of special matrices. Cayley-Hamilton Theorem etc.
CO6. Design and formulate the problems based on to LI & LD vectors, Rank of a matrix, Characteristic roots and
ri characteristic vectors. Nature of C haracteristics roots of special matrices. Cayley-Hamilton Theorem efc.

[ Unit Content of Unit

No. of Hours

[ | Basic of Matrices, Symmetric and Skew sym metric. Hermitian and Skew Hermitian,
Orthogonal and Unitary matrices (Definitions and examples only).Rank of a matrix,
elementary transformations, reduction to normal form (methods only), elementary matrices,

12

equivalence of matrices.

11 Vector as n-tuples. Linear dependence and independence of vectors. Rank of a matrix. Row
rank, Column Rank and Determinant Rank of a matrix. System of linear equations,
consistency and inconsistency. Homogencous and non-homogeneous equations. Gauss
method of solving a system of equations.

11 Characteristic equation of a square matrix. Characteristic roots and characteristic vectors.
Nature of Characteristics roots of special matrices. Cayley-Hamilton Theorem (statement
only). Orthogonal reduction of real symmetric matrices. (method only)

1 AY Unitary reduction of Hermitian Matrices (method only). Similarity of matrices. Reduction to
Diagonal form, diagonalizable matrices.

SUGGESTED READINGS:
1.Shanti Narayan & P. K. Mittal, A Text Book of Matrices, S. Chand & Co. Ltd., New
Delhi, Reprint 2002.
2. RK. Jain & S.R.K. Iyengar: Adva nced Engineering Mathematics (Narosa Publishing
House), 2nd edition, 2005.

Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS

UG Mathematics W /lﬁpartment of Mathematics
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COURSE CO

COURSE NAME

DISCIPLINE SPECIFIC ELECTIVE COURSE
(THEORY OF EQUATIONS)

24

DE . MATDE 401

TIIEORY OF EQUATIONS

Dbjectives: Student wil

signs positive
reciprocal and

Hours/ week

Credit distribution of Practical (P) Total ‘
the course
Credit (C) 0 4 J
0 4

| able to solve the problems of polynomials, maximum and minimum values of a polynomials. Descarte ’s rule of

and negative rule, Relation between the roots and the coefficients of equations. Symmetric functions. Solutions of

binomial equations. Algebraic solutions of the cubic and biquadratic.

Course Outcome (COs): After completion of this course the student will be able to the following

CO1. | Describe & Identify the basic propertics & definitions of Theory of equations and related examples related to polynomials,
equations and Symmetric functions ete.

CO2. Explain conceptual bascd problems of Theory of equations and their solutions.

Co03. Solve the problems of roots and the co_cﬂicients of equations etc.

CO4. | Analyze the problems related to polynomials, roots and the coefficients of equations, reciprocal and binomial equations and
Algebraic solutions of the cubic and biquadratic etc.

COs5. Evaluate the problems related to polynomials, roots and the coefficients of equations, reciprocal and binomial equations and
Algebraic solutions of the cubic and bic uadratic etc.

CO6. Design and formulate the problems based on polynomials, roots and the coefficients of equations, reciprocal and binomial
equations and Algebraic ' tions of the cubic and biquadratic etc.

Lol

Course Syllabus: i
Unit Content of Unit No. of Hours j
1

General properties of pol ynomials, Graphical representation of a polynomials, maximum and 12
minimum valucs of 4 polynomials

11 General properics of equations, Descarte's rule of signs positive and negative rule, Relation 12
between the roots wod the coefficients of equations.

I Symmetric functions, Applications of symmetric function of the roots, Transformation of 12
equations. _

v Solutions of reciprocal and binomial equations. Algebraic solutions of the cubic and 12
bigquadratic. Propertics of the derived functions. J

SUGGESTED READINGS:
1. W.S.Burnside and A.W. Panton, The Theory of Equations, Dublin University Press, 1954.
9 C.C.MacDuffce, Theor ‘quations, John Wiley & Sons Inc., 1954.

Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS

UG Mathematics / Department of Mathematics
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DISCIPLINE SPECIFIC ELECTIVE COURSE
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(ANALYTICAL GEOMETRY)
COURSE CODE MATDES01
COURSE NAME ANALYTICAL GEOMETRY
SEMESTER /YEAR v/3™
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week 3 1 0 4

Objectives: To add, subtract, multiply, divide, and identify the composition of functions. Identify and graph the inverse of a function

Qaluatc logarithms, including common and natural logarithms. Solve exponential and logarithmic equations and convert between the

"o notations, Use various properties of logarithms to solve equations, Graph parabolas and circles based on properties from their
standard form equations, Locate angles in standard position, Measure angles in radians and degrees, and convert between the two units
understand the unit circle and identify trigonometric function values of an angle given a point on the unit circle (or on any size circle),
Define and use trigonometric ratios to evaluate trigonometric function values for an acute angle in a right triangle, Understand and graph
trigonometric functions.

Course Outcome (COs): After completion of this course the student will be able to the following

COl. Describe & Identify the basic properties & definitions related to analytical geometry of 2D and related examples etc.

Co2. Explain conceptual based problems based on parabola, ellipse and hyperbola and their solutions.

CO3. Solve the problems of parabola, ellipse and hyperbola etc.

CO4. Analyze the problems related to parabola, ellipse and hyperbola and quadratic equations representing lines, parabola,
ellipse and hyperbola etc.

COs. Evaluate the problems related to parabola, ellipse and hyperbola and quadratic equations representing lines, parabola,
ellipse and hyperbola etc.

CO6. Design and formulate the problems based on parabola, ellipse and hyperbola and quadratic equations representing lines,
parabola, ellipse and hyperbola etc.

ourse Syllabus:
‘ Unit Content of Unit No. of Hours
I Introduction to parabola, ellipse and hyperbola. Techniques for sketching parabola, ellipse 12

and hyperbola.

I Reflection properties of parabola, ellipse and hyperbola, Classification of quadratic equations 12
representing lines, parabola, ellipse and hyperbola.

11 Sphere, Cone, Cylindrical Surfaces, Spheres, Cylindrical surfaces. Illustrations of graphing 12
standard quadric surfaces like cone, ellipsoid. Central Conicoids.

v General equation of second degree, Central conicoids, Tangent plane, Director sphere, 12
Normal, Plane of contact, Polar plane, Conjugate plane and conjugate points.

SUGGESTED READINGS:
1. S.L.Loney, The Elements of Coordinate Geometry, McMillan and Company, London.
2. RJ.T Bill, Elementary Treatise on Coordinate Geometry of Three Dimensions, McMillan India Ltd., 1994
3. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.
/ Department of Mathematics

Suggestive digital platforms web links: NPTEL/SWAY AM/MOOCS.

UG Mathematics
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DISCIPLINE SPECIFIC ELECTIVE COURSE

(TRANSPORT AND GAME THEORY)

26

COURSE CODE MATDEG601
COURSE NAME TRANSPORTATION AND GAME THEORY
SEMESTER /YEAR VI /3™
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week 3 1 0 4

Objectives: Student will be able to solve the transportation problem. Algorithm for solving transportation problem, assignment problem
and its mathematical formulation, Hungarian method. Game theory: formulation of two person zero sum games, solving two person zero

games etc.

Course Outcome (COs): After completion of this course the student will be able to the following

COl. Define the transportation problems and its mathematical formulation.
Cco2. Understand the formulation of two person zero sum games.
CO3. Use Hungarian method for solving assignment problem.
CO4. Compare the northwest — corner method, least cost method, Vogel approximation method etc.
CO5. Evaluate Transportation problem and its mathematical formulation etc.
CO6. Solve Games with mixed strategies, two person zero sum games etc.
Course Syllabus:
Unit Content of Unit No. of Hours
I Transportation problem and its mathematical formulation, northwest-corner method, least 12
cost method and Vogel approximation method for determination of starting basic solution.
1 Algorithm for solving transportation problem, assignment problem and its mathematical 12
formulation, Hungarian method for solving assignment problem.
I Game theory: formulation of two person zero sum games, solving two person zero sum 12
games.
. v Games with mixed strategies, graphical solution procedure. 12
SUGGESTED READINGS:
1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali, Linear Programming and NetworkFlows, 2nd Ed., John Wiley and Sons,
India, 2004,
2. F. S. Hillier and G. J. Lieberman, Introduction to Operations Research, 9th Ed., Tata McGraw Hill, Singapore, 2009.
3. Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall India, 2006.

@l Rosk
UG Mathematics W

Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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DISCIPLINE SPECIFIC ELECTIVE COURSE
(FUNDAMENTALS OF DIFFERENTIAL GEOMETRY)

COURSE CODE MATDE701
COURSE NAME FUNDAMENTALS OF DIFFERENTIAL GEOMETRY
SEMESTER /YEAR VII /4™
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week 3 1 0 4

‘Jl?jectives: In this course, students will be able to understand several concepts of Differential Geometry such as curves in plane & space,
faces, curvatures, torsion, and geodesics.

Course Outcome (COs): After completion of this course the student will be able to the following

Col. Describe & Identify the basic properties & definitions related to Curves in the planes and in space, arc length,
Curvature, torsion, Osculating circles, Gaussian Curvature, Gauss map, Geodesics and related examples etc.

COo2. Explain conceptual problems based on Curves in the planes and in space, arc length, Curvature, torsion, Osculating
circles, Gaussian Curvature, Gauss map, Geodesics and their solutions.

Cos. Solve the problems of Curves in the planes and in space, arc length, Curvature, torsion, Osculating circles, Gaussian
Curvature, Gauss map, Geodesics etc.

CO4. Analyze the problems related to Curves in the planes and in space, arc length, Curvature, torsion, Osculating circles,
Gaussian Curvature, Gauss map, Geodesics etc.

COs. Evaluate the problems related to Curves in the planes and in space, arc length, Curvature, torsion, Osculating circles,
Gaussian Curvature, Gauss map, Geodesics etc.

Coe6. Design and formulate the problems based on Curves in the planes and in space, arc length, Curvature, torsion,
Osculating circles, Gaussian Curvature, Gauss map, Geodesics etc.

Course Syllabus:
Unit Content of Unit No. of Hours
1 Theory of Space Curves: Curves in the planes and in space, arc length, Curvature, torsion, 12
Osculating circles
’ I Theory of Surfaces: smooth surfaces, tangents, normal and orientability, quadric surfaces, the 12
first and the second fundamental forms (. only statements and related examples),
11} Gaussian Curvature & Gauss map: Principal and Gaussian curvatures, mean curvatures, the 12
pseudo sphere, flat surfaces, surfaces of constant mean curvature, Gaussian curvature of
compact surfaces, the Gauss map.
v Geodesics: Geodesics, geodesic equations (without proof), geodesics as shortest paths, 12
geodesic coordinates, Nature of geodesics on a surface of revolution.

SUGGESTED READINGS:

1. Alferd Gray, Modern Differential Geometry of Curves and Surfaces with Mathematica, 2018.
(4th edition). Chapman & Hall/CRC Press, Taylor & Francis, (Textbook).

NS N

UG Mathematics

A. Pressley,Elementary Differential Geometry. 2nd edition, Springer, (Textbook).
Christian Bér, Elementary Differential Geometry. Cambridge University Press, 2010.
T.J. Willmore, An Introduction to Differential Geometry, Dover Publications, 2012,
B. O'Neill, Elementary Differential Geometry, 2nd Ed., Academic Press, 2006.
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DISCIPLINE SPECIFIC ELECTIVE COURSE

28

(STATICS)

COURSE CODE MATDE 702

COURSE NAME STATICS

SEMESTER /YEAR VII/ 4"

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week 3 1 0 4

Objectives: This course is an introduction to statics, that is, the bodies at rest under action of forces. Students will be introduced to the
ncept of force, their addition and resolution, moments, couples, friction and equilibrium conditions. In addition, the centre of mass,
avity and stability of body will be taught.

Course Qutcome

(COs): After completion of this course the student will be able to the following

Cco1. Describe & Identify the basic properties & definitions related to Forces acting on a particle, Parallel forces, Friction,
Virtual Work and related examples etc.

coz. Explain conceptual problems based on Forces acting on a particle, Parallel forces, Friction, Virtual Work and their
solutions.

CO03. Solve the problems of Forces acting on a particle, Parallel forces, Friction, Virtual Work etc,

Co4. Analyze the problems related to Forces acting on a particle, Parallel forces, Friction, Virtual Work etc.

COs. Evaluate the problems related to Forces acting on a particle, Parallel forces, Friction, Virtual Work etc.

CO6. Design and formulate the problems based on Forces acting on a particle, Parallel forces, Friction, Virtual Work etc.

Course Syllabus:

Unit

Content of Unit

No. of Hours

Basic notions: Inertial and non-inertial frame of reference, Weight of body, Force, Force
with contact and without contact, Force systems, Principle of transmissibility of forces, Basic
concepts

of mechanics.

12

11

Forces acting on a particle: Parallelogram law of forces, Triangle law of forces and its
converse, Polygon of forces, A-p Theorem (without proof), Lami’s theorem and its converse
(without proof), Components of a force in given directions.

11

Parallel forces: Resultant of two like parallel forces, unequal unlike parallel forces, Theorem
of resolved parts of two parallel forces, Centre of parallel forces, Centre of gravity.

v

Friction: Definition and nature of friction, coefficient of friction, angle of friction, cone of
friction,

laws of friction, equilibrium of a particle on a rough plane, Problems on ladders, rods etc.
Virtual Work: Work done by a force, Principle of virtual work with Applications

SUGGESTED READINGS:
1. The Elements of Statics and Dynamics: Part 1 (Statics) by S. L. Loney, Published by
Arihant Prakashan, Meerut.
2. Statics by A. S. Ramsey, Second Edition, CBS Publishers.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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DISCIPLINE SPECIFIC ELECTIVE COURSE

(NUMBER THEORY)

COURSE CODE MATDE 703

COURSE NAME NUMBER THEORY

SEMESTER /YEAR VII/ 4™

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week 3 1 0 4

Course Objective: It is intended to introduce students to number theoretic problems and to different areas of number theory. It has many
applications, especially to coding theory and cryptography.

..,ourse Qutcome (COs): After completion of this course the student will be able to:

COl1. | Describe & Identify the basic properties & definitions related to the on Arithmetic functions, Divisibility, congruences, Linear
Diophantine equation, Prime numbers and related examples.

CO2. | Explain conceptual problems based on the on Arithmetic functions, Divisibility, congruences, Linear Diophantine equation, and
Prime numbers.

CO3. | Solve the various type of problems of the on Arithmetic functions, Divisibility, congruences, Linear Diophantine equation,
Prime numbers.

CO4. | Develops ability to analyse the problems on Arithmetic functions, Divisibility, congruences, Linear Diophantine equation, and
Prime numbers.

COs. Evaluate the problems related to on Arithmetic functions, Divisibility, congruences, Linear Diophantine equation, and Prime
numbers.

CO6. | Develops ability to formulate real world problems based on Arithmetic functions, Divisibility, congruences, Linear Diophantine
equation, Prime numbers.

Course Syllabus:
Unit Content of Unit No. of Hours
1 Divisibility, Greatest common divisor, Euclidean algorithm, The Fundamental theorem of 12

arithmetic, Congruences, Residue classes and reduced residue classes, Chinese remainder
theorem, Fermat’s little theorem.

11 Number theoretic functions for sum and number of divisors, Multiplicative function, The 12
. Mébius inversion formula, Greatest integer function, Euler’s phi-function and properties,
Arithmetic functions d(n), a(n), w(n), Euler’s theorem, Wilson’s theorem

111 Primitive roots and indices. Quadratic residues, Legendre symbol, Euler’s criterion, Gauss’s 12
lemma, Quadratic reciprocity law, Jacobi symbol.
v Linear Diophantine equation, Prime counting function, Prime number theorem , Goldbach 12
conjecture, Twin-prime conjecture, Odd perfect numbers conjecture, Fermat and Mersenne
Primes
SUGGESTED READINGS:

1. G. H. Hardy and E. M. Wright — An Introduction to Theory of Numbers, Oxford University
Press, 6th Ed , 2008.
. L. Niven, H. S. Zuckerman and H. L. Montgomery — An Introduction to the Theory of Numbers, John Wiley and Sons, (Asia) 5th Ed.
H. Davenport - The Higher Arithmetic, Camb. Univ. Press, 7th edition, (1999)
. David M. Burton — Elementary Number Theory, Tata McGraw Hill, 6th Edition, 2007.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
2o
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DISCIPLINE SPECIFIC ELECTIVE COURSE
(RESEARCH METHODOLOGY)

COURSE CODE : MATDE 704
COURSE NAME : RESEARCH METHODOLOGY
SEMESTER /YEAR : VII/4"
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 4 0 0 4
Hours/ week 4 0 0 4

Course Objectives: The objectives of this course are
To introduce with meaning, functions of research and research process.
=% To highlights the various postulates of research problems, research Design, interpretation and report writing.
3. To expose the student to concepts of measure of central tendency and variation and their application to analyze the statistical data.
4. To acquire the knowledge of correlation, regression, data analysis and hypothesis testing using suitable test of statistical significance.

Course outcomes (COs):
Upon successful completion of the course a student will be able to:

COl. | Define various kind of research, objectives of doing research, research process and research design.

CO2. | Discuss the ability to choose methods appropriate to research aims and objectives.

CO3. | Explain analyze data and draw reasonable interpretations as well as communicate research findings in
a clear and well-organized way.

CO4. | Explain  Statistical tools and techniques to carry out data analysis and hypothesis testing using
suitable test of statistical significance.

CO5. | Summarize the properties of mechanism of research methodology

CO6. | Create and Formulate a research methodology

UNIT-I: Meaning &Functions of Research

eaning of Research, Characteristics of Research, Steps involved in Research, Research in Pure and Applied Sciences, Inter Disciplinary
search, Trans disciplinary research, Significance of Research, Research and scientific methods, Research Process, Criteria of good
Research, Problems encountered by Researchers, Literature review.

UNIT -II: Research Problem and Research Design

Selecting the Research problem, Necessity of defining the problem, Goals and Criteria for identifying problems for research, Perception
of Research problem, Formulation of Research design, Need for Research design, Features of good design, Basic principles of
experimental designs, Computer and internet in designs.

UNIT- III: Interpretation and Report Writing
Meaning and Technique of interpretation, Precautions in interpretation, Significance of report writing, Different steps in writing a report,
Layout of a Research report, Types of report, Mechanics of writing a research report, Precautions for writing a research report

UNIT-IV: Statistical Techniques and Tools -I
Introduction of statistics, frequency distribution, Graphical representation of data, Measures of central tendency, Mean, Median, Mode,
Standard deviation, Co-efficient of variation, Probability & distribution

Pork
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UNIT-V: Statistical Techniques and Tools —I1
Correlation, coefficient of correlation, Scatter diagram, Regression, Sampling distribution, Standard error, Hypothesis testing, Level of

significance, Degree of freedom, Chi Square, T-test, Analysis of variance (ANOVA).

Text Books:

TBI1. Ganesan R, Research Methodology for Engineers, MJP Publishers, Chennai. 2011
TB2. C.R.Kothari, “Research Methodology”, 5" edition, New Age Publication,
TB3. Cooper, “Business Research Methods™, 9" edition, Tata McGraw hills publication

Reference Books:
.lBl. Anderson B.H., Dursaton, and Poole M.: Thesis and assignment writing, Wiley Eastern 1997.

RB2. Bordens K.S. and Abbott, B.b.: Research Design and Methods, McGraw Hill, 2008.
RB3. Morris R Cohen: An Introduction to logic and Scientific Method (Allied Publishers) — P 197-222; 391-403
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DISCIPLINE SPECIFIC ELECTIVE COURSE
(MATHEMATICAL STATISTICS)

COURSE CODE MATDE 801
COURSE NAME MATHEMATICAL STATISTICS
SEMESTER /YEAR V4"
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 I 0 4
Hours/ week 3 1 0 4

jectives: The student will use this knowledge in computer science, finance mathematics, industrial mathematics and bio mathematics.
er completion of this course students appreciate its interdisciplinary nature.

Course Qutcome (COs): After completion of this course the student will be able to-

COl. | Describe & Identify the basic properties & definitions related to random variables, probability mass/density functions,
mathematical expectation, moment generating function, characteristic function, discrete distributions, joint probability density
functions, Marginal and conditional distributions and related examples.

CO02. | Explain conceptual problems based on basic probability and probability distributions
mathematical expectation etc.

CO3. | Solve the various types of problems of basic probability and probability distributions.

CO04. | Develops ability to analyze the problems on basic probability and probability distributions.

COS5. | Evaluate the problems related to basic probability and probability distributions

CO6. | Develops ability to formulate real world problems based basic probability and probability distributions.

Course Syllabus:
Unit Content of Unit No. of Hours
1 Sample space, probability axioms, real random variables (discrete and continuous), 12
cumulative distribution function, probability mass/density functions, mathematical
expectation.
II Moments, moment generating function, characteristic function, discrete distributions: 12
. uniform, binomial, Poisson, continuous distributions: uniform, normal, exponential
11 Joint cumulative distribution function and its properties, joint probability density functions 12
v Marginal and conditional distributions, expectation of function of two random variables, 12
conditional expectations, independent random variables.
SUGGESTED READINGS:

1. Robert V. Hogg, Joseph W. McKean and Allen T. Craig, Introduction to Mathematical Statistics, Pearson Education, Asia, 2007.
2. TIrwin Miller and Marylees Miller, John E. Freund, Mathematical Statistics with Applications, 7th Ed., Pearson Education, Asia,

2006.

3. Sheldon Ross, Introduction to Probability Models, 9th Ed., Academic Press, Indian Reprint, 2007.

4. Alexander M. Mood, Franklin A. Graybill and Duane C. Boes, Introduction to the Theory of
Statistics, 3rd Ed., Tata McGraw- Hill, Reprint 2007

Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS. ,ﬂ,
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(DYNAMICS)

COURSE CODE MATDE 802

COURSE NAME DYNAMICS

SEMESTER /YEAR V4™

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 ] 0 4
Hours/ week 3 1 0 3

Objectives: This course is to study the motion of moving body. Students will be introduced to the concept of motion along a straight line
ith constant and variable acceleration. In addition, motion in a plane, SHM, projectile, work, power energy and momentum will be

ught.

Course Qutcome (COs): After completion of this course the student will be able to-

COl. Describe uniform motion, position, displacement, velocity, acceleration, uniform velocity, Linear momentum etc.

CO2.

Explain Newton’s Laws of Motion, Motion of two particles connected by a string etc.

CO3.

Solve Simple harmonic motion related problems.

CO4.

Develop the problems related to motion along a smooth inclined plane, constrained motion along a smooth inclined

plane.

COs5.

Evaluate Linear momentum, angular momentum, conservation of angular momentum.

CO6.

Distinguish relative displacement, velocity and acceleration etc.

Course Syllabus:

Unit

Content of Unit

No. of Hours

Basic notions: Kinematics, kinetics, uniform motion, position, displacement, velocity,
acceleration, uniform velocity, Linear momentum.

Motion of a particle in a straight line: Motion of a particle with constant acceleration,
motion of a body let fall free from rest, motion of a body projected vertically upwards

12

Newton’s Laws of Motion: Newton’s Laws of Motion, Motion of two particles connected
by a string, Motion along a smooth inclined plane, constrained motion along a smooth
inclined plane.

Variable acceleration: Simple harmonic motion.

12

Motion of a particle in a plane: Composition and resolution of velocities and Acceleration
in a plane, Projectiles, motion in a circle, Motion under constraint.

12

Relative motion: Relative displacement, velocity and acceleration, motion relative to a
rotating frame of reference.
Momentum: Linear momentum, angular momentum, conservation of angular momentum.

SUGGESTED READINGS:
1. Dynamics by A. S. Ramsey, Cambridge University Press.
2. The Elements of Statics and Dynamics: Part 2 (Dynamics) by S. L. Loney, Arihant
Prakashan, Meerut.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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DISCIPLINE SPECIFIC ELECTIVE COURSE
(MULTIVARIATE CALCULUS)

COURSE CODE : MATDE 803

COURSE NAME - MULTIVARIATE CALCULUS

SEMESTER /YEAR : VIII/4"

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 3 1 0 4
Hours/ week 3 1 0 4

Objectives: The objective of this course to introduce functions of several variables to a student after he has taken a course in one variable
:alculus. The course will introduce partial derivatives and several of its consequences and will introduce double and triple integrals along
with line integrals which are fundamental to all streams where calculus can be used. After reading this course a student will be able to
calculate partial derivatives, directional derivatives and extreme values and can calculate double, triple and line integrals.

He will have idea of basic vector calculus including green’s theorem, divergence theorem and stokes theorem. He can take courses in
calculus on manifolds, Differential geometry and can help in numerical computations involving several variables.

Course Outcome (COs): After completion of this course the student will be able to-

COl1. | Identify tangent planes, Functions of several variables, limit and continuity.

CO2. | Interpret Extreme of functions, divergence and curl.

CO3. | Examine integration over nonrectangular region.

CO4. | Evaluate Line integrals, Applications of line integrals.

CO5. | Distinguish Green's theorem, surface integrals, integrals over parametrically defined surfaces. Stokes' theorem.

CO6. | Solve double integrals and triple integrals.

Course Syllabus:

Unit Content of Unit No. of Hours

I Functions of several variables, limit and continuity of functions of two variables. Partial differentiation, total 12
differentiability and differentiability, sufficient condition for differentiability. Chain rule for one and two
independent parameters, directional derivatives, the gradient, maximal and normal property of the gradient,

. tangent planes.
1

Extrema of functions of two variables, method of Lagrange multipliers, constrained optimization problems. 12
Definition of vector field, divergence and curl, Double integration over rectangular region, double
integration over nonrectangular region. Double integrals in polar co-ordinates.

111 Triple integrals, Triple integral over a parallelepiped and solid regions. Volume by triple integrals, 12
cylindrical and spherical co- ordinates. Change of variables in double integrals and triple integrals.
v Line integrals, Applications of line integrals: Mass and Work. Fundamental theorem for line integrals, 12

conservative vector fields, independence of path. Green's theorem, surface integrals, integrals over
parametrically defined surfaces. Stokes' theorem, The Divergence theorem.

ot
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SUGGESTED READINGS:
1. M. J,.Strauss, G. L. Bradley and K. J. Smith, Calculus (3rd Edition), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education),

Delhi, 2007.
2. S C Mallik and S Arora: Mathematical Analysis, New Age International Publications BOOK FOR REFERENCES: |. G.B.

Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005. 2. E. Marsden, A.J. Tromba and A. Weinstein,

Basic Multivariable Calculus, Springer (SIE). Indian reprint, 2005.
3. James Stewart, Multivariable Calculus, Concepts and Contexts, 2nd Ed., Brooks/Cole, Thomson Learning, USA, 2001. 4. S

Ghorpade, B V Limaye, Multivariable calculus, Springer international edition.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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DISCIPLINE SPECIFIC ELECTIVE COURSE
(RESEARCH PUBLICATION & ETHICS)

COURSE CODE :  MATDES04

COURSE NAME : RESEARCH PUBLICATION & ETHICS

SEMESTER : VIII/ 4%
L [T]E]|C
4 (oo |4

L - Lecture T — Tutorial P — Practical C — Credit

Course Objectives: Its objectives to provide knowledge about quality and ethics publication with concept of plagiarism.

.ourse Outcome

CO1. | Recognize the basics of philosophy of science with research ethics.
CO02. | Familiarize with important issues in research ethics, integrity & scientific misconduct.
CO3. |Analyze the best practices for publications, publication ethics and identify the predatory

CO4. |Applying, remembering, understanding the detailed and complete study related to the use  plagiarism
software tools, citation databases and research metrics.

CO5. | Evaluating, analyzing, applying, remembering, and understanding the properties of mechanism of
Research Publication and Ethics.

CO06. | Constructing (Creating), Evaluating, Analyzing, demonstrating, remembering, and understanding the
Research Publication and Ethics.

UNIT-I: Meaning &Functions of Research
Philosophy: Definition, introduction of concept, branches of Philosophy, Introduction of Metaphysics, Epistemology, Ethics/ Moral,
Political and Aesthetics Philosophy Moral philosophy, nature of moral judgments and reactions.

UNIT —II: Research Problem and Research Design

thics: Definition with respect to science and research, Intellectual honesty and research integrity Scientific misconducts: Falsification,
abrication, and Plagiarism (FFP), Redundant publications: duplicate and overlapping publications, salami slicing, Selective reporting
and misrepresentation of data.

UNIT- I1I: Interpretation and Report Writing

Publication ethics: Definition, introduction and importance, Best practices/ standards setting initiatives and guidelines: COPE, WAME,
etc., Conflicts of interest, Publication misconduct: Definition, concept, Introduction about authorship and contributorship, Violation of
Publication Ethics, Identification of publication, complaints and appeals.

b
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UNIT-IV: Statistical Techniques and Tools -I

Introduction about Journals & Publishers, Predatory publishers and journals, Quality of Journals & Publication, Introduction about
Scopus/SCI, ESCl/Web of Science Indexing (Scopus.com) etc., Software tool to identify predatory publications developed by SPPU
Plagiarism tools , Journal finder/ Journal suggestion tools viz. JANE, Elsevier Journal finder, Springer Journal suggested, etc.

Text Books:

TBI. Todorovich M, Kurtz P, The Ethics of Teaching and Scientific Research, Sidney Hook.
TB2. Michael P Marder (2004) Research Methods for Science. Oxford Press
TB3. Murthy S N, Bhojanna U (2008) Business Research Methods Excel Books
Reference Books:
RB1. Kambadur M K, Ghosh A, Singhvi A K, (2019) ETHICS in, Science Education, Research and Governance, Indian National

. Science Academy New Delhi, India
RB2. Erlbaum J L L, (2003) Ethics and Values in Industrial-Organizational Psychology.
RB3. Barbara H. S., Joan E. Sieber; Gary B. Melton Research Ethics: A Psychological Approach By

ok |
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(BIO MATHEMATICS)

COURSE CODE : MATSC 101

COURSE NAME ! BIO MATHEMATICS

SEMESTER /YEAR : 1™

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 2 0 0 2
Hours/ week 2 0 0 2

Course Objective: The course will lead to learn the development, analysis and interpretation of bio mathematical models such as
opulation growth, cell division, and predator-prey models.

Course Outcome (COs): After completion of this course the student will be able to-

Ccol. Describe & Identify the basic properties related to Mathematical Biology and the modeling process and related
examples.

Co2. Explain conceptual problems based on Mathematical Biology.

CO03. Solve the various types of problems of Mathematical Biology.

CO4. Develops ability to analyze Mathematical Biological model like as Insect Outbreak Model, continuous models and the
related problems.

CO5. Evaluate the problems related to Mathematical Biology.

CO6. Develop the ability to solve the Mathematical Biology and the modelling process etc.

Course Syllabus:

Unit Content of Unit No. of Hours
1 Mathematical Biology and the modeling process: an overview. Continuous models: Malthus 12

model, logistic growth, Allee effect, Gompertz growth, Michaelis-Menten Kinetics, Holling
type growth, Bacterial growth in a Chemostat, Harvesting a single natural population, Prey
predator systems and Lotka Volterra equations, Populations in competitions, Epidemic
Models (S, SIR, SIRS, SIC), Activator-Inhibitor system,

. 11 Insect Outbreak Model: Spruce Budworm, Numerical solution of the models and its graphical 12

representation. Qualitative analysis of continuous models: Steady state solutions, stability and
linearization, multiple species communities and Routh-Hurwitz Criteria, Phase plane methods
and qualitative solutions, bifurcations and limit cycles with examples in the context of
biological scenario.

SUGGESTED READINGS:

1. L.E. Keshet, Mathematical Models in Biology, STAM, 1988.

2. ]. D. Murray, Mathematical Biology, Springer, 1993.

3. Y.C. Fung, Biomechanics, Springer-Verlag, 1990.

4. F. Brauer, P.V.D. Driessche and J. Wu, Mathematical Epidemiology, Springer, 2008.
5. M. Kot, Elements of Mathematical Ecology, Cambridge University Press, 2001.
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SKILL ENHANCEMENT COURSES

(LAPLACE TRANSFORMS)

COURSE CODE : MATSC 201

COURSE NAME C LAPLACE TRANSFORMS

SEMESTER /YEAR : II/ 1ST

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 2 0 0 2
Hours/ week 2 0 0 2

.Jourse Objective: The course will lead to learn Laplace transforms and Inverse Laplace transforms.
Course Outcome (COs): After completion of this course the student will be able to-

CO1. Describe & Identify the basic of and related examples.
CO2. Understand the basics of Laplace transforms and Inverse Laplace transforms.
CO3. Solve the related problems to transforms.
CO4. Develops ability to analyze Laplace transforms and Inverse Laplace transforms.
COs5. Create Inverse Laplace transform of derivatives and integrals.
CO6. Develop the ability to formulate the problems on Laplace transforms and Inverse Laplace transforms.
Course Syllabus:
Unit Content of Unit No. of Hours
I Laplace transforms of some standard functions, Existence conditions for the Laplace 10

transform Shifting theorems, Laplace transform of derivatives and integrals, Laplace
transform of periodic functions, error functions, Heaviside unit step function and Dirac
Delta function.

II Inverse Laplace transforms and their properties, Shifting theorems, Inverse Laplace transform 14
of derivatives and integrals, Heaviside expansion theorem, Convolution theorem.
Applications of Laplace transform to solve Ordinary differential equations

.SUGGESTED READINGS:
1. E. Kreyszig. Advance Engineering Mathematics, John Wiley&amp; Sons.2011.
2. R.K. Jain and S.R.K. lyenger, Advanced Engineering Mathematics, Narosa Publishing House, 2009.
3. F. B. Hildebrand, Methods of Applied Mathematics, Courier Dover Publication, 1992.
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SKILL ENHANCEMENT COURSES
(ELEMENTARY ALGEBRA & TRIGONOMETRY)

COURSE CODE MATSC 301
COURSE NAME ELEMENTARY ALGEBRA & TRIGONOMETRY
SEMESTER /YEAR 11/ 2ND
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 2 0 0 2
Hours/ week 2 0 0 2

.)urse Objective: Student will be able to solve the problems of equivalence relations, logical and binding variables. Sets
problems, modulo relations. De Moivre’s theorem and its applications.

Course Outcome (COs): After completion of this course the student will be able to-

COl. Knowledge of fundamental theorem of algebra.
CoO2. Understand the different types of matrices.
CO3. Apply to solve the problems regarding matrices.
CO4. Distinguish exponential, logarithmic, circular and hyperbolic functions.
CO5. Evaluate the questions based on matrices, numbers etc.
CO6. Solve the matrices , Exponential, Logarithmic, Circular and hyperbolic functions etc.
Course Syllabus:
Unit Content of Unit No. of Hours
| Numbers: Natural numbers, Integers, Rational and Irrational numbers, Real numbers, 14
Complex numbers, Mappings, Equivalence relation and partitions, Congruence modulo n.
Roots of equations: Fundamental Theorem of Algebra, Relations between Roots and
Coefficients, transformation of equations, Descartes rule of signs, Algebraic Solution of
Cubic equations (Carden method), Bi-quadratic Equation.
11 Elementary Matrices: Symmetric, skew-symmetric, Hermitian and skew-Hermitian matrices; 10
Elementary operations on matrices, adjoint and inverse of a matrix.
Trigonometry: De Movire’s Theorem and its applications, Exponential, Logarithmic, Circular
and hyperbolic functions together with their inverses, Gregory'’s series, Summation of
Trigonometric series.
SUGGESTED READINGS:

1. Leonard E. Dickson: First Course in the Theory of Equations.
2. John Bird: Engineering Mathematics, Fifth edition.

3. Rajendra Kumar Sharma etc. Complex Numbers and the Theory of Equations, Awess lndia/ j
epartment of Mathematics
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SKILL ENHANCEMENT COURSES
(NUMERICAL METHODS FOR ODE)

41

COURSE CODE MATSC 401
COURSE NAME NUMERICAL METHODS FOR ODE
SEMESTER /YEAR v/2™
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 2 0 0 2
Hours/ week 2 0 0 2

Course Objective: To develop the ability in students of using the different methods in certain given conditions.

Course Outcome (COs): After completion of this course the student will be able to-

Col. Describe & Identify the basic Numerical differentiation, Numerical Integration and related examples.
CO2. Understand the basics of Numerical differentiation, Numerical Integration
CO3. Explore Numerical differentiation and Numerical Integration.
CO4. Develops ability to analyze Laplace transforms and Inverse Laplace transforms.
CO5. Evaluate the problems based on Numerical differentiation and Numerical Integration.
CO6. Develop the ability to create problems and results on Numerical differentiation, Numerical Integration.
Course Syllabus:
Unit Content of Unit No. of Hours
| Difference Operators, Interpolation: Forward, Backward, Shift, Central, Averaging and 12
Differential Operators, Divided difference Operator, Newton-Gregory Forward and
Backward Interpolation Formula, Gauss Forward and Gauss backward Interpolation Formula,
Bessel’s and Stirling’s Interpolation Formula, Newton’s Divided Difference Interpolation
Formula, Lagrange’s Interpolation Formula.
11 Solution of Algebraic & Transcendental Equations: Bisection Method, Fixed Point Iteration, 12
Regula Falsi Method, Secant Method, Newton-Raphson Method, Horner’s Method, Graffe’s
Root squaring Method
SUGGESTED READINGS:

1. S.S. Sastry, Introductory Methods of Numerical Analysis, Sth Ed, PHI India.
2. Yang, Cao, Chung, Morris, Applied Numerical Methods Using Matlab, John Wiley & Sons, 2007.
3. Anthony Ralston, Philip Rabinowitz, A First Course in Numerical Analysis,Courier Corporation, 2001.
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SKILL ENHANCEMENT COURSES
(MATHEMATICAL MODELING)

COURSE CODE : MATSC 501
COURSE NAME s MATHEMATICAL MODELLING
SEMESTER /YEAR : v/3™
Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 2 0 0 2
Hours/ week 2 0 0 2

ourse Objective:
‘ Enable students understand how mathematical models are formulated, solved, and interpreted.
2. Make students appreciate the power and limitations of mathematics in solving practical real-life problems.
3. Equip students with the basic mathematical modeling skills.
4. Create a model that adequately describes the problem, using the appropriate technology if necessary.
5. Test the validity of the model.
6. Solve the problem using the appropriate technology if necessary.
7. Present the results orally, on computer and in a form of a written report.

Course Outcome (COs): After completion of this course the student will be able to-

COl. Identify the vibrations of a mass on a spring.

CO2. Interpret mixture problem.

CO3. Examine Vibrating string, vibrating membrane.

CO4. Evaluate conservation laws problems.

COs. Distinguish Vibrating string, vibrating membrane problems.
CO6. Solve forced motion, resonance phenomena problems.

Course Syllabus:

Unit Content of Unit No. of Hours
I Applications of differential equations: the vibrations of a mass on a spring, mixture problem. 6
11 Free damped motion, forced motion, resonance phenomena, electric circuit problem, and 6
mechanics of simultaneous differential equations.
1 Applications to Traffic Flow. Vibrating string, vibrating membrane. 6
v Conduction of heat in solids, gravitational potential, conservation laws. 6
SUGGESTED READINGS:

a. J.N. Kapoor: Mathematical Modelling, Wiley Eastern Ltd, 1982, (Textbook).
b. R. Haberman: Mathematical Models: Mechanical Vibrations, Population Dynamics, and Traffic Flow, SIAM, 1998,
(Textbook)..
¢. M. Braun: Differential Equations and their Application: An Introduction to Applied Mathematics, 3rd edition,
Springer, 1991.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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(DIFFERENTIAL GEOMETRY)

COURSE CODE MATSC 601

COURSE NAME DIFFERENTIAL GEOMETRY

SEMESTER /YEAR vI/3™

Credit distribution of Lecture (L) Tutorial (T) Practical (P) Total
the course
Credit (C) 2 0 0 2
Hours/ week 2 0 0 2

Course Objective: Enables students to analyze the equivalence of two curves by applying some theorems. To express definition and
arameterization of surfaces. To express tangent spaces of surfaces.

Course Qutcome (COs): After completion of this course the student will be able to-

COl1. Describe the theory of space curves and plane curves, properties of curves.
Cco2. Explain the fundamental quadratic Forms of surfaces, intrinsic and extrinsic geometry of surfaces, and the Gauss-
Bonnet theorem.
Co3. Solve Tensors, and their properties.
CO4. Develop the theory of space curves and plane curves.
CO5. Evaluate intrinsic and extrinsic geometry of surfaces, and the Gauss-Bonnet theorem.
CO6. Develop the Developable surfaces, Geodesics ete.
Course Syllabus:
Unit Content of Unit No. of Hours
I Theory of Space Curves: Space curves, Planer curves, Curvature, torsion and Serret-Frenet 12
formulae. Osculating circles, Osculating circles and spheres. Existence of space curves.
Evolutes and involutes of curves. Canonical geodesic equations. Nature of geodesics on a
surface of revolution. Clairaut’s theorem. Normal property of geodesics. Torsion of a
geodesic. Geodesic curvature. Gauss-Bonnet theorem. Surfaces of constant curvature.
Geodesic mapping. Tissot’s theorem.
. II Theory of Surfaces: Parametric curves on surfaces. Direction coefficients. First and second 12
Fundamental forms. Principal and Gaussian curvatures. Lines of curvature, Euler’s theorem.
Rodrigue’s formula, Conjugate and Asymptotic lines. Developable associated with space
curves and curves on surfaces, Minimal surfaces.

SUGGESTED READINGS:
1. T.J. Willmore, An Introduction to Differential Geometry, Dover Publications, 2012.
2. B. O'Neill, Elementary Differential Geometry, 2nd Ed., Academic Press, 2006.
3. C.E. Weatherburn, Differential Geometry of Three Dimensions, Cambridge University Press 2003.
4. D.J. Struik, Lectures on Classical Differential Geometry, Dover Publications, 1988.
5. 8. Lang, Fundamentals of Differential Geometry, Springer, 1999.
6. B. Spain, Tensor Calculus: A Concise Course, Dover Publications, 2003.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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GENERIC ELECTIVE COURSE-(GEC)
COURSE NAME: BASIC APPLIED MATHEMATICS

Course code : MATGE101

Course Name :  BASIC APPLIED MATHEMATICS

Semester /Year : I/ 1st
E T P
3 | DT 1

Course Objectives:

The course intends to prepare social science students in

44

the basic concepts and materials from mathematics that necessitate a good

foundation to treat basic mathematical models in social science. This course rigorously discusses the basic concepts of logic and set
eory, the real and complex number systems, mathematical induction, least upper bound and greatest lower bound, functions and
Qpes of functions, polynomial and rational functions, logarithmic and exponential functions, trigonometric functions, hyperbolic
functions and their graphs and analytic geometry.
Course outcomes (COs): Upon successful completion of the course a student will be able to-

CO1 Understand propositional logic and set theory.
co2 Understand the fundamental properties of real numbers
Cco3 Solve equations and inequalities
CO4 Analyze the notion of matrices and determinant.
COs Use matrices and determinant to solve system of linear equations
COo Solve system of linear equations.
Course Syllabus:
Unit Content of Unit No. of
Hours
1 | Logic. 12
Definition and examples of proposition, Logical connectives, Compound (or complex) propositions, Tautology and
contradiction, Open proposition and quantifiers
11 | Set theory. 12
The concept of a set, Description of sets, Set operations and venn diagrams
q III | The real number system. 12
The natural numbers, Principle of mathematical induction and the Well ordering principle, The integers, rational
numbers and irrational numbers, Upper bound and lower bound:least upper bound and greatest lower bound; Solving
equation and inequalities; Linear and quadratic equation.
1V | Matrices and Determinant 12
Definition of a matrix, Algebra of matrices, Types of matrices, Elementary row and column operations, System of
linear equations, Definition of a determinant, Properties of determents, Ad joint and inverse of a matrix, Cramer's rule
for solving system of linear equations.
SUGGESTED READINGS:
1. Timothy M. Hagle, Basic Math for Social Scientists Concepts, SAGE Publications, Inc.
2. A. Shen, Basic set theory Providence, R.1.
3. Robert A. Liebler, Basic Matrix Algebra with Algorithms and Applications, Chapman Hall/CRC Mathematics
Series.
Suggested digital platform: NPTEL/SWAYAM/MOOCS
UG Mathematics




GENERIC ELECTIVE COURSE-(GEC)
COURSE NAME: APPLIED CALCULUS

COURSE CODE :  MATGE201
COURSE NAME :  APPLIED CALCULUS
SEMESTER /YEAR : II/1*
I T B €
3 1 0 4
Course Objectives:
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The main aim of this course is to learn about applications of derivatives for sketching of curves and conics and applications of definite

integrals for calculating volumes of solids of revolution, length of plane curves and surface areas of revolution. Various notions related to

ector-valued functions and functions of several variables are discussed in this course.
ourse outcomes (COs):
Upon successful completion of the course a student will be able to-

CO1 Learn techniques of sketching the conics.

CO2 Sketch the curves in Cartesian and polar coordinates
CO3 Visualize three dimensional figures.

CO4 Calculate their volumes and surface areas

COs Apply concept of higher derivatives

CO6 Calculate complex integrals using reduction formula

Course Syllabus:

Unit Content of Unit No. of
Hours
1 Higher order derivatives, Leibniz rule and its applications to problems. 12
11 | Concavity and inflection points, asymptotes, curve tracing in Cartesian coordinates, tracing in polar coordinates of 12
standard curves
III | Reduction formulae, derivations and illustrations of reduction formulae of the type | sin nx dx, | cosnx dx, | tan nx 12
. dx, | sec nx dx, I{logx)n dx, | sinn x sinm x dx.
IV | Volumes by slicing, disks and washers methods, volumes by cylindrical shells, parametric equations, parameterizing 12
a curve, arc length, arc length of parametric curves, area of surface of revolution.
SUGGESTED READINGS:

1. G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005.

2. M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) P. Ltd. (Pearson Education), Delhi, 2007.

3, H. Anton, I. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P. Ltd., Singapore, 2002.
4. R. Courant and F. John, Introduction to Calculus and Analysis (Volumes I & II), Springer, Verlag, New York, Inc., 1989.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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GENERIC ELECTIVE COURSE-(GEC)
COURSE NAME: NUMERICAL METHODS

COURSE CODE : MATGE301

COURSE NAME : NUMERICAL METHODS

SEMESTER /YEAR : III2™
L T P C
3 1 0 4

Course Objectives:

The main aim of this course is to learn about methods and techniques to solve real life mathematical problems numerically. These
problems are related to root finding problems, system of algebraic equations, differentiation and integration.

Course outcomes (COs):

Upon successful completion of the course a student will be able to-

.COI Learn some numerical methods to find the zeroes of nonlinear functions of a single variable and

cO2 Apply methods for solution of a system of linear equations, up to a certain given level of precision.

Cco3 Know about methods to solve system of linear equations, such as Gauss—Jacobi, Gauss—Seidel and SOR methods.

CO4 Understand interpolation techniques to compute the values for a tabulated function at points not in the table.

COs Applications of numerical differentiation and integration.

CO6 To convert differential equations into difference equations for numerical solutions.

Course Syllabus:

Unit Content of Unit No. of

Hours

1 Algorithms, Convergence, Errors: Relative, Absolute, Round off, Truncation. Transcendental and Polynomial 12
equations: Bisection method, Newton's method, Secant method. Rate of convergence of these methods.

II System of linear algebraic equations: Gaussian Elimination and Gauss Jordan methods. Gauss Jacobi method, Gauss 12
Seidel method and their convergence analysis. Interpolation: Lagrange and Newton’s methods. Error bounds. Finite
difference operators. Gregory forward and backward difference interpolation.

III | Numerical differentiation: Derivatives using Newton’s forward interpolation formula, Derivatives using Newton’s 12
backward interpolation formula and Derivatives using Stirling’s formula. Numerical Integration: Trapezoidal rule,

. Simpson’s rule, Simpsons 3/8th rule, Boole’s Rule. Midpoint rule, Composite Trapezoidal rule, Composite
Simpson’s rule.
v Ordinary Differential Equations: Euler’s method. Runge- Kutta methods of orders two and four. 12

SUGGESTED READINGS:

1. Brian Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India, 2007.

2. M.K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and Engineering Computation, 6th Ed., New age
International Publisher, India, 2007.

3. Uri M. Ascher and Chen Greif, A First Course in Numerical Methods, 7th Ed., PHI Learning Private Limited, 2013,

4. John H. Mathews and Kurtis D. Fink, Numerical Methods using Matlab, 4th Ed., PHI Learning Private Limited, 2012,

"
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Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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GENERIC ELECTIVE COURSE-(GEC)
COURSE NAME: GRAPH THEORY

COURSE CODE :  MATGEA401
COURSE NAME : GRAPH THEORY
SEMESTER /YEAR : Iv/2™
L T P €
3 1 0 4
Course Objectives:

The course objectives of Graph Theory are to introduce the students to graphs, their properties and their applications as models of

networks. Represent almost any physical situation involving discrete objects and a relationship among them. Introduce the students to
nerating functions and their applications. Understand fundamentals of graph theory.Study proof techniques related to various

‘ncepts in graphs. Explore modern applications of graph theory.

Course outcomes (COs):

Upon successful completion of the course a student will be able to

CO1 Understand the basics of graph theory and learn about social networks.
Cco2 Understand Eulerian and Hamiltonian graphs, diagram tracing puzzles and knight’s tour problem.
Cco3 Formulate problems in graph theoretic terms
CO4 Understand various versions of connectedness of a graph,
CO5 Formulate applied problems as coloring problems
CO6 Apply different models of random graphs and (random networks).
Course Syllabus:
Unit Content of Unit No. of
Hours
1 Definition, examples and basic properties of graphs, pseudo graphs. 12
II | Complete graphs, bi-partite graphs, isomorphism of graphs. 12
‘II Paths and circuits, Eulerian circuits, Hamiltonian cycles, the adjacency matrix, weighted graph, travelling 12
salesman’s problem, shortest path.
IV | Dijkstra’s algorithm, Floyd-Warshall algorithm. Trees, Properties, Spanning Tee, BFS, DFS. 12
SUGGESTED READINGS:

1. B.A. Davey and H.A. Priestley, Introduction to Lattices and Order, Cambridge University Press, Cambridge, 1990.
2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph Theory,2nd Edition, Pearson Education (Singapore)
P. Ltd., Indian Reprint 2003.

3. Rudolf Lidl and Gunter Pilz, Applied Abstract Algebra, 2nd Ed., Undergraduate Texts in Mathematics, Springer (SIE), Indian reprint,
2004.
Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS.
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GENERIC ELECTIVE COURSE-(GEC)
COURSE NAME: PROBABILITY AND STATISTICS

COURSE CODE . MATGES01
COURSE NAME : PROBABILITY AND STATISTICS
SEMESTER /YEAR : V/3"

w -
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Course Objectives:

he course objectives of Probability & Statistics are to translate real-world problems into probability models. * To motivate students in
in intrinsic interest in statistical thinking. To apply probability and statistics in engineering and science like disease modeling, climate
prediction and computer networks etc.
Course outcomes (COs):
Upon successful completion of the course a student will be able to-

CO1 Explain the basic concepts of probability, random variables.
Cco2 Solve problems using Baye’s theorem.
CO3 Apply probability distributions like Binomial, Poisson, Geometric, Negative binomial, Uniform and Normal
distributions
CO4 Understand law of Large numbers, Central limit theorem
CO5 Apply Markov chains concept
CO6 Apply Chapman —Kolmogrov equations to solve statistical problems.
Course Syllabus:
Unit Content of Unit No. of
Hours
I | Sample space, probability axioms, real random variables (discrete and continuous), cumulative distribution function, 12
probability mass/density functions, mathematical expectation, moments, moment generating function, characteristic
function.
I | Discrete distributions: uniform, binomial, Poisson, geometric, negative binomial, continuous distributions: uniform, 12
normal, exponential.
I | Joint cumulative distribution function and its properties, joint probability density functions, marginal and conditional 12
distributions, expectation of function of two random variables, conditional expectations, independent random
variables, bivariate normal distribution, correlation coefficient, joint moment generating function (jmgf) and
calculation of covariance (from jmgf), linear regression for two variables.
IV | Chebyshev’s inequality, statement and interpretation of (weak) law of large numbers and strong law of large numbers, 12
Central Limit theorem for independent and identically distributed random variables with finite variance.

SUGGESTED READINGS:
1. Robert V. Hogg, Joseph W. McKean and Allen T. C raig, Introduction to Mathematical Statistics, Pearson Education, Asia, 2007,
2. Irwin Miller and Marylees Miller, John E. F reund, Mathematical Statistics with Applications, 7th Ed., Pearson Education, Asia, 2006.
3. Sheldon Ross, Introduction to Probability Models, 9th Ed., Academic Press, Indian Reprint, 2007.
4. Alexander M. Mood, Franklin A. Graybill and Duane C. Boes, Introduction to the Theory of Statistics, 3rd Ed., Tata McGraw- Hill,
Reprint 2007.

Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS. \:QM/L/
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GENERIC ELECTIVE COURSE-(GEC)
COURSE NAME: LINEAR PROGRAMMING

COURSE CODE : MATGEGO01
COURSE NAME :  LINEAR PROGRAMMING
SEMESTER /YEAR : VI/3rd

Course Objectives:

The course objectives of Linear Programming are to describe quantitative methods used in decision making. Describes the process of
decision making. Compares the types of quantitative methods. explain the applications of linear programming. Constructs linear
.programming model. Applies solution methods for linear programming models.
“¥ Course outcomes (COs):
Upon successful completion of the course a student will be able to-

Cco1

Learn about the graphical solution of linear programming problem with two variables.

CcOo2

Learn about the relation between basic feasible solutions and extreme points.

COo3

Understand the theory of the simplex method used to solve linear programming problems.

Co4

Learn about two-phase and Big-M methods to deal with problems involving artificial variables.

COs5

Apply sensitivity analysis in linear programming problem. Understand the relationships between the primal and dual
problems.

CO6

Solve transportation and assignment problems.

Course Syllabus:

Unit

Content of Unit No. of
Hours

Introduction to linear programming problem (LPP), Formulation of LPP, Graphical method. 12

II

Theory of simplex method, optimality and unboundedness, the simplex algorithm, simplex method in tableau format, 12
introduction to artificial variables, two-phase method, Big-M method and their comparison. Sensitivity Analysis,
Integer Programming.

I

Duality, formulation of the dual problem, primal-dual relationships, economic interpretation of the dual. 12

v

Transportation problem and its mathematical formulation, northwest-corner method least cost method and Vogel 12
approximation method for determination of starting basic solution, algorithm for solving transportation problem,
assignment problem and its mathematical formulation, Hungarian method for solving assignment problem.

SUGGESTED READINGS:

1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali, Linear Programming and Network Flows, 2nd Ed., John Wiley and Sons,
India, 2004.

2. F.S. Hillier and G.J. Lieberman, Introduction to Operations Research, 9th Ed., Tata McGraw Hill, Singapore, 2009.

3. Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall India, 2006.

4. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.

Suggestive digital platforms web links: NPTEL/SWAYAM/MOOCS. £
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