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KUVEMPU z55s, UNIVERSITY

DEPARTMENT OF I'.GG. STUDIES & RESEARCH 1IN MATHEMATICS
PROCEEDINGS OF U.G. B.0.S. MEETING IN MATHEMATICS & STATISTICS

The Meeling of the Board of Studies in UG Mathemalics and Statistics {combined)

was held on 19-06-2025 and 20-06-2025 at the Department of P.G. Studies and Research

in Mathematics. Jnana Sahyadri. Shankaraghalia.

MEMBERS PRESENT
I. Dr. VENKATESHA , CHAIRMAN W )

Frofessor, Dept. of Mathematics, Kuvempu Universily

2.0 VIDYA KB MEMBER
Associale Professor, Depl. ol Mathematics, '\’,Eé___.e———“"

MEMBER (3#,\.:_1;‘&'__,;.-‘;"

Government Iirst Grade College, Tarikers
4. Dr. SOMASHEKHARA P, MEMBER %5

Government Science College, Chilradurga

3. Mrs. SHWETHA T M,
Associale Professor, Depl. of Malhemalies,

Associale ﬁroﬁ:ssor, Depl. of Mathemaltics,
IDSG Governmenl College, Chikmagalore

5. Sri. SOMASHEKHARA C, MEMBER S ?

Associale Professor, Depl. of Mathemalics,
Sir M ¥ Govt, Science Collepe, Bommanakatle, Bhadravaihi.

MEMBERS ABSENT

I.Dr. B C PRASANNA KUMAR, MEMDER
Professar, Dept, of Mathematics
Davangerc University, Davanagere

Special Invitees:

1. Dr. P.Venkawsh, Associate Professor, Depaniment of Mathematics, Sahyadri Science Cellege,

Shivamogga. Ow.ua—- e

2. Sm.Suvarna Malaghan, Associale Professor, Depariment of Mathematics , Smt. Indira Gandhi Govy.

First Grade College for Women, Sagara.
3. Dr.Nagaraja N, Associate Professor, Depanment o Malhematics. T unga Mahavidyalaya. Thirthahalli.

4. Dr.Arasaiah, Associawe Prolessor, Department of Mathematics, Sir.M.V.Govl. Science College,

Bhadravarhi. M




The Chairman Welcome all the members of the commiltee and taken ep the following:
Apenda:
. Preparation and approval of TlIrd and IVih semesler UG B.Sc/B.A Syllabus of
Maihemalics in accordance wilh State Education Policy 2024.

2. Approval of Gradation list of U.G Teachers for Examination Purpose.

The Board resolved the following:

The members of (he board of siudies (U.G) in  Mathematics, thoroughly
discussed and prepared Lhe 3" and 4™ semester under graduate (B.A/B.Sc) mathematics
syllabus as per State Education Policy 2024  and approved the same. The Board
also prepared and approved the Gradation list of UG teachers for Examination
Purpose for Ihe academic ycar 2025-26.

Finally, the chairman proposed thanks to all the mcmbers present in the U.G.
BOS meeting.

Date: 20-06-2025
Place: Shankaraghatia
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SYLLABUS
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Bachelor of Science (B.Sc.) Semester Scheme

Curriculum Siructure for Undergraduate Programme 2025 - 26

Syllabus for Mathematics
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THEORY PAPER
SEMESTER — IIT
24MCM-T3: Algebra-II, Differential Equaiicns-II and Real Analysis-I

Course Learning Objectives: This course will enable the siudenis to kearn to
+ Identily and analyse different algebraic structures such as normal subgroups.
» Solve first order higher degree differential equations.
s Solve lincar differential equations of higher order with constani cocfTicienrs.
s Identify nature of scquence.
o lest the convergence of series.
Course Ow(comes: This eourse will cnable the students 1o
« [Prove various statements related o algebraic structures.
s Understand the basic concepls and solutions of [irst order and higher degree difTercmial
equationd
»  Solve higher order lincar dilferential equations with constant coclticients.
¢ Recopnize homogeneous and non-homogeneous differential equations.
» Undersiand and be able 1o apply basic definitions and concepus of converpence.,
s Analyse nature of infinile series including Lests for convergence such as comparison, ratio
and root Lests.

Unit I: Normal Subgroups: ?
Nomal Subgroups — properties, examples and problems, Quatient group, Homomorphism
and Isomorphism of aroups — properties examples and problems. Kemel and Range of a
homomorphism, Normality of the Kernel, Fundamental theorem of homomorphism; Properties
related 1o isomorphism.
14 hours

Unit IT: Ordinary Differential Equations:

Equations of {irst order and higher degree - Solvable for I, Solvable [or x (Singular solutions),
Solvable for y (Singular solutions) and Clairaut™s equation. Orthogonal rajectories. Second and
hicher order linezar differential equation wilth constant coeflicients, complimentary funclions,
particular inlcgral. standard types, Cauchy- Euler differemial equations. Stnultangous differential
equations wilh constant eoclticients (iwo variables).

14 hours

Unit II: Sequence of Real Numbers:

Drelinition of a sequence, Bounded and unbounded sequences, Infimum and supremum of a
sequence, Limit of a sequence - Algebra of limil of a sequence. Convergent, Divergent and oscillaiory
sequences. Standard theorems on limits, relaed problems, Moenolonic sequences with their properties
and related problems.

I4 hours
Unit 1V: Infinite Series:

Definition of Infinile serics, Convergence, Diveraence and Oseillatory of series, Properies of
convergence, Scries of posilive terms - Geomelric scries, p — serws, Tesls ol convergence:
Comparison tests, 1Y Alemben’s ralio west, Raabe’s test and Cauchy’s rool lesl, allernating series —
Leibnitz’s test.

14 hours



Reference Books:

1. Topics in Algebra - 1 N Hersiein, Wiley Eastem Ltd., New Delhi.

2. Modern Algebra - Sherma and Vasishta, Krishna Prakashan Mandir, Meerut, U.P.

3. A Course in-abstract algebra, Vijay K Khana and 8 K Bhambri, Vikes Publications.

4. A text book of B.Sc. Mathematics — G K Ranganath, 8§ Chand and Company.

5. Golden Algebra —N P Bali, Golden Maths Series.

6. Ordinary & Partial Differential Equations — M D Rei Singhania, 5 Chand Publications.

7. Differential equations - N P Bali, Golden Maths Series.

8. Principles of Real analysis — § C Mallik, New Agc International (India) Pvt.Ltd. A%
edilion,2018.

9, Sequence and Series - N P Bali, Golden Maths Series.

PRACTICAL PAPER
SEMESTER - I11
24MCM-P3: Algebra-TI, Differential Equations-II and Real ﬁnﬂlysi's-l

Pmactical Hours: 4 Hours/Week Credéts: 2
Total Practical Hours: 56 Hours Max. Marks: S0
Course Learning Objectives:

Foundation for introducing the programming.

» Enable lthe student to explors mathemalical concepts and verify mathematicel facts through
the use of software.
Enhance the skills in programming-
Acquire knowledge of practical applications of algebra, differential equations and Laplace
Transforms through FOSS rools.

Course Learning Qutcomes: This course will enable the students to
» Learn Free and Open-Source Software (F{}SS} tools for computer programming.
»  Solve problem on algebra, differential equations and Laplace Transforms studied in
24MCM-T3 by using FOSS tools.
= Acquire knowledge of applications of algebra, differential equalions and Laplace
Transforms through FOSS.



Praclical / Lab Work to be performed in Computer Lab (FOSS)
Suggested Software: Maxima / Scilab /Python.

AN

9.

Program lo test normality of a given subgroup of a group.

Program to test homomorphism of a give function from & — G,

Program to lest isomorphism of a given function from & — 6

Program to verify fundamental theorem of homomeorphism of a give function from G = &'
Program lo find the solution of given differential equation {Ist erder but not of Lst degree).
Program lo find complementary funclion and pariicular integral of given differential
equarion with censtant coeflicients.

Program to find solution of given Cauchy- Euler equations wilh conslant coefficients.
Prograrr; to [ind solution of given simullansous differsntial equations with conslant
coelficients.

Program lo illustrale convergence of the given sequence.

1. Program Lo determine divergence of the given sequence.

Ll
12,
13
14.

Program to illustrate oscillatory of the given sequence.
Program to delermine convergence of Lhe given series by Comperison Tesl.
Program 1o delermine convergence of Lhe given series by Ratio Test,

Program lo determine convergence of Lhe given series by Raabe's Test.

L5. Program Lo lest the convergence of the series using Cauchy’s Rool Tesl.

16.

Program to lest the convergence of the series using Leibnitz's theorem.



24EL/QP:MT-1: Mathematics Elective -1
TOTAL HOURS: 32

Course Learning Objectives: This course will enable the students to Learn to
s  To understand the Siruclure of Logical Staements,
s To lcarn how 1o evaluate truth values, logical equivalences and validity.
» To lranslate statements into logical expressions and analvse them
¢ Touse logic inoarcas such as Algocithms, Formal veeification and Roowledge venlicalion.
»  To provide students a strong foundation in veetor caleulus and its applicarions in various
geientific and engincering felds.
s Tpunderstand eradient, divergenee, and curl.

Course Qutcomes: This course will enable the sindents to:

By the edd of the course i studenis will be able
« idenlily logical conneclives, Trulh rables, Logical Equivalences and Quantificrs.

= write sleuciured Prools, including those used in Malliematical Reasoning and Compuler
aleorithm

« [ranslate Real world problems into logical models and validale correcmess through logical
metlicds,

e Know whelher the given logical connective is a Tautolovy OR Contradiction.
»  Compuie gradient. diversence and curl,

o Visvalise and interprel pliysical and peometric meantngs of vector caleuls,

UNIT [: MATHEMATICAL LOGIC:

Swatements, Types ol Stalements. Connectives, Trnh 1able, Compound  slatements,
Conditional Staiements. Bi-Conditional slatements, Equivalence formulae, logical equivalence,

Quantifiers. 1o Hours

UNIT-II: VECTOR DIFFERENTIAL CALCULUS:

Scalar [ield-Gradient of a sealar field, Geometrical meaninge, Directional derivalive, Maximal
dircchional derivalive. Unit normal 10 the surfaces- wangent plane and normal to the surlace, Vector
Neld —Divergence und Curl of a veetor Meld, geometrical meaning, solenoidal and irroraiional figld.

16 Hours
REFERENCES:

{1 Fundamenials of Malhemalical Statislics — S.C Gupda and V.K Kapoor

(2) Undersianding Basic Slatistics — Charles Henry Brase and Corrinne Pellillo Brase,
{3} Fundamentals of Malthemarical Stalistics —Dr. Sanjecy Dhawanthe

{4} The Elements of Vecror Calculus — Kanti Kumar Verma and Dr, Decpak Kumar
{5} A Text Book of Vector Caleulus — Shant Naravan and P.KS Mitral

{6) A Text Book of Vector Caleulus —Anil Kumar Sharma



e

THEORY PAPLR
SEMESTER — IV

24MCM-T4: Algebra-1II1, Differential Equations-IIT and Laplace Transforms

Course Learning Objectives: This course will enable the students to

« Undersiand the concepl of bvo aperalions and their interaclions,

» ldentily and analyse difTerent algebraic struclures such as rings, integral domains, division
ring and [iclds.

o Learn 1o solve second order linear dilferential equation with variable coeflicients.
«  Undersland che basic fundamentals of Laplace Transforms.
s Apply Laplace Translorms lo solve differential equalions,

Course Qutcomes: This course will enable the students to:

+ Undersiand fundamental concepls of diflerent types of rings.

v Apply appropriate methods to solve second order linear differential equation with variable
coellicients.

» Compule Laplace and Inverse Laplace Transforms,

+ Solve lincar differenlial equations by applying Laplace Translonm lechiniques.

Unit-I: Rings, Ficlds and Integral Domains:

Delinition, examples and properties of rings, Integral Domain, Fields- standard lheorems,
Subrings. ldeals, Principal, Prime and Maximal ideals -Definiton, examples and slandard properties,
Quotienl rings. Homomorphism, lsemorphism — propenies, Kernel of homomorphism and swndard
theorems.. Fundamental theorem of homomerphism of rings.

14 hours
Unit-1I: Solution of Second Ordinary Dilferential Equations with Yariable
Coelficients:
Solution ol ordinary second order linear differential equation wilh variable coefficients by
the methods:
I. When a pant of complementary function is given
2. Changing the independent variable
3. Changing the dependemt variable
4, Variallon of parameters
3. When a first inegral is given {exact equation}
14 hours
Unit-ITI: Laplace Translorms:

Definition and basic properties. Laplace ansforms of et | coske, sinkt, %, coshke and

sinhkt, Laplace transiorm of e®FF(¢), " f(¢t), ir—'%r—:'— problems, Laplace rransform of derivatives of

functions. Laplace wansforms of integrals of [unctions, Laplace wransforms of periodic lunclions.

14 hours
Unit-1V: Inverse Laplace Translorms:

Inverse Luplace translorms — basic properties and problems, Convolution theorem and
problems, Inverse Laplace transforms by convolulion theorem, solutdons of iniegral cquations,
Applicalions of Laplace translorms o solve lirst and second order differential equations with consiant
coc fHleients.

14 hours



Reference Books:

T W W e e
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Tapics in Algebra - 1 N Herstein, Wiley Easiern Lid., New Delhi.

. Modern Algebra - Sharma and Yasishta, Krishna Prakashan Mandir, beerut, U.P.

. A Course in absiract algebra, Vijay K Khana and $ K Bhambri, Vikas Publications.

. A ext hook ol B.Sc. Mathematics — G K Ranganath, § Chand and Company.

. Golden Alzebra — N P Ball, Golden Malhs Serics.

. Ordinary & Partial Differemial Equations — M D Rai Singhania, § Chand Publications.
. Differential cyuations - N P Bali, Golden Maths Series.

. Higher Engineering Mathematics - B. 5. Grewal.

. Laplace Translorms — Murray R, Spicgel, Schaum’s outline series.

PRACTICAL PAPER
SEMESTER — IV

24MCM-P4: Algebra-111, Differential Equations-Il and Laplace Transforms
Practical Hours: 4 Hours/Week Credits: 2
Totul Practical Hours: 56 Hours Max, Marks: 30

Course Learning Objectives:

Foundation for introducing the programming.

Enable the student to explore mathematical concepts and verily mathematical facts through
the use of sofiware,

Enhance the skills In programming.

Acquire knowledge of practical applications of atgebra, differentiul cqualions and Laplace
Transforms through FOSS tools.

Course Learning Outeownes: This course will enable the students (o

Learn Free and Open-Source Sofiware (FOSS) tools for computer programmming,
Sclve problem on algebra, diflerential equations and Laplace Transforms siudied in
24MOCM-T4 by using FOSS wols.

Acquire knowledee of applicalions of alpebra, differential equalions and Laplace
Transforms through FOSS.

Practical / Lab Work to be performed in Computer Lab (FOSS)
Suggested Software: Maxima / Scilab /Python.

Lh L L ka

s

Program to find whether siven finile setis a ring or not.

Program (o show whether given subset of a finite ring 18 a subring or not.

Program lo find whether given subset ol a Llinite ring is an ideal or nat,

Program Lo find whether given lunclion is a homomorphism or not.

Propram 1o [ind solution of ditferential equations by linding complimentary funcrion.

Program o lind solution of differential equations by changing independent variable,



L

7. Program to find solution of differential equaticns by changing dependent variable.
%. Program 1o Ies1 for exaciness and solve 1he differential equation of second order.
9. Program to find the Laplace lransform of some standard functions.

19, Program 10 gvaluate some definile integrals using Laplace iransform.,

11. Program o find the Laplace transform of periodic functions.

12. Program (o find the inverse Laplace lrensform of simple functions.
1. Program 1o verify Convolution Theorem.

I4. Program to find inverse Laplace Transform by convelution theorsm

L5. Program Lo solve ordinary linear diflerential equation vsing Laplace lransform.

16. Propgram (o solve Integral equalion using Laplace transform.
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24EL/OP:MT -2: Mathemalics Elective -I1
TOTAL HOURS: 32

Course Learning Objectives: This course will enable the students to Learn fo

* To understand how lo define decision variables, objective functions and constraints.

= Toapply LPP to resource allocation, Production planning and Scheduling,

* Toundersiand (he variability in data

* To learn different measures of dispersion such as range, mean deviation, standard deviation. and
variance

Course Qutcomes: This course will enable the students to:
By the end of the course the studenls will be able (o
» Solve LPP using praphical method (1wo variable) and simplex melhod.
+ Compute various measures of dispersion for ungrouped and grouped data.

= Apply measures of dispersion in praclical contexls like economics, business and social
SCIEnces.

UNIT - I: LINEAR PROGRAMMING PROBLEM (LPP):

Definition of a norm in R", Convex Sets- examples, convex combinalion of Veclors, Linear
inequalities in one and two variables, Graphical representation of linear inequalities and their solution
sel, Meaning of Linear Programming problem, Siandard form of LPP and its melfix version.
Delinition of feasible solution, Basic solution, Basic feasible solution and Optimum solution,
Solution of LPP (TWO variables) by Graphical method and Simplex Method. 16 Hours

UNIT-II: STATISTICS:

Measures of central tendency: Mean, Median and Modc. Measures of Dispersion: Range,
Mean deviation, Veriance and Standard devialion of ungrouped / grouped data. Analysis of
frequency distributions with equal means but different variances.

16 Hours
REFERENCLES:

(1) Introduction lo Linear Programming — D.C. Sanyal and K Das
{2} Linear Programming —R K Pandey

(3) Operations Research — Theory and Applications by J.K. Sharma
{4) Mathematical Logic: A first Course- Joel W Robbin.

(3) An introduction 10 Logic: A S Thakur

10



Internal Assessment for Theory Paper

I-VI semesters

S5l Maximum
No. Internal Assessment Marks
01. |Two Sessicn Tesls with proper record fer assessment  (5+3 = 10) 10
02 Assessment of 3kill Development activilies/Seminars/Group Discussion/
" | Assipnment etc., wilh proper record 05
03. |Attendance with proper record 05
TOTAL MARKS 20

Attendance Marks-breakup

<75%
75-830%0
EO-85%
85-90%
90-95%
>05%

00 Marks
0! Mark

02 Marks
03 Marks
04 Marks
05 Marks

Internal Assessment For Practiczl Paper I-VI semester

Aftendance

Record/Journal

Taolal

05 Marks
05 Marks

10 Marks

Internal Assessment for Elective Paper III and I'V semester

Test

Attendance + Assignment

11

05 Marks
a5 Marks




THEORY EXAMINATION QUESTION PAPER PATTERN
SEMESTERS IIT AND IV

B.S¢., Semester — I1I- and IV-Degree Examination: 2025-26
(Semesier Scheme; New Syllabus: 2025-26)
SUBJECT: MATHEMATICS
PAPER:.

PAPER CODE:

Time: 3 Hours Max. Marks: 80

Instructions (o Candidates:
1) All sections are Compulsory.
2) Draw neat labelled diagrams wherever necessary.

SECTION - A
1. Answer all the following questions: 10x2=20
a)
b)
¢)
d}
e)
f)
g)
h)
i)
1)
SECTION -B
Answer any SIX of the [ollowing: 6x5=30

oo S L 0 St L

SECTION-C
Answer any THREE of the lfollowing: 3x10=30
10. From Unit-I
11. From Unit-II
12. From Unit-111
13, From Unit-IV

12



OUESTION PAPER PATTERN FOR PRACTICAL PAPER EXAMINATION

(SEMESTERS 1 V1)

Duralion: 3 Hrs
r « Experimentation (Major & Minor/ Spotters) 30 Marks
= Yiva Voce I10Marks
Tatal 40Marks

QUESTION PAPER PATTERN FOR ELECTIVE PAPER
(SEMESTER-ITY AND I'V)
B.Sc. Semester-ITI- & IV-Depree Examination; 202526
- (Semester Scheme; New Syllabus: 2025-26)
SURBJECT: Maihemalics

Paper:

Paper Code:

Time; 2 Hours Max. Marks: 40

Instructions to candidates:

13 All sections are compulsory
2) Draw neat and labelled diagrams wherever necessary
SECTION-A

Lk Answer the [ollowing questions (5x2=10)
a}
B)
c)
d)
e}
SECTION -B

IL. Angwer any six of the following (625=30)
13
2)
3)
4}
3)
6)
7)
8} 2

13




