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B.Sc MATHEMATICS SYLLABUS
(WITH EFFECT FROM: 2014-15)

Course: B.Sc (PCM, PMCs, PME):

There will be eight papers in mathematics for three years (6 semesters) B.Sc. degree
courses. One paper for each of the first, second, third and fourth semesters and two papers for
each of fifth and sixth semesters. Each paper carrics maximum of 100 marks consisting of
80 theory examination +20 internal assessment and total maximum marks is 800. The
teaching hours per week for each paper of first, second, third and fourth semester is 08
hours and each of the papers of fifth and sixth semester is 06 hours. Thus the total
workload of teaching hours per semester is 28 hours.

FIRST SEMESTER: PAPER-I

PART-A:

Matrices:Algebra of Matrices; Row and column reduction, Echelon form, Rank of
a matrix; Inverse of a matrix by elementary operations; Solution of system of linear
equations; Criteria for existence of non trival solutions of homogeneous system. Eigen
values and eigenvectors of square matrices, real symmetric matrices and their properties,

reduction of such matrices to diagonal form, Cayley-Hamilton theorem, inverse of matrices
by Cayley-Hamilton theorem.

(40-Hrs)
Groups: Definition of a group with examples and simple properties, Subgroups,

centre of groups, cyclic groups, Coset decomposition, Lagrange’s theorem and its
consequences. Fermat’s and Euler’s theorem. Permutation groups: Even and odd
Permutations.

(20-Hrs)
PART-B:
Differential Calculus: Limits of a function of a real variable. Bounds of a function

(Definition and examples). Algebra of limits-continuity, continuity of sum and product

(problems). Differentiability, Differentiability of sum, product and quotient of functions

(problems). Differentiability implies continuity. Converse is not true (examples only).
(25-Hrs)

Successive Differentiation: n‘" dif ferentiation, (ax + b)™,

log(ax + b), ¥, sin(ax + b), cox(ax + b), e sin(bx + ¢), e™cox(bx + ¢), Leibnit'z
theorem (with proof) and applications. (15-Hrs)

W
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Integral  Calculus:  Definite  Integral ~ Reduction  Formulae-for[ sin™ x,
Jcos™x dx, [tan* xdx, [ cot™x dx, [ sec™x dx, [ cosec™x dx, [ sin™ x cos™ x dxwith

definite limit. Differentiation under the integral sign by Leibnit’z rule. (20 Hrs)

Reference Books:

1. Shanti Narayan: Elements of Real Analysis, S. Chand & Company, New Delhi.
2. Shanthinarayan: Differentatial Calculus.

3. Herstain: Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975.

4. Lipman Bers: Calculus.

5. Modern Algebra: L.R. Brickef and Gregory M. McLean.

6. Gopal Krishna: University Algebra.

SECOND SEMESTER: PAPER-II

PART-A:

Number Theory: Division algorithm with proof. Existence of GCD, d = (a,b) and f
representation d = sa + t, prime numbers, fundamental theorem of arithmetic(statement |
only), congruence relation, residue classes, Euler’s Fermat’s and Wilson’s theorems 1
(statement only), solution of linear congruence, solution of simultaneous linear congruence |
by Chinese Reminder theorem. (30-Hrs) J

Analytical Geometry: Position vectors, dividing a segment in a given ratio, lines and
planes in space, parametric representation of a line. Equations of plane-parallel planes
equation of line mutual position of lines and planes sphere. (30-Hrs)

PART-B:

Differential Calculus (Continuation): Polar coordinates, angle between the radius
vector and tangent. Angle of Intersection of curves (polar forms), pedal equations. Derivative
of an arc in Cartesian, parametric and polar forms.

Function of two and three variables: continuity, partial derivatives EULERS Theorem,

maxima and minima (Two variables). (30-Hrs)

Groups (Continuation): Normal Subgroups, definition and examples and standard
theorems on normal subgroups. Quotient groups, Homomorphism, isomorphism and
fundamental theorem of homomorphism. (30-Hrs)
Reference Books:

1. Co-ordinate Geometry of Three Dimensions - Robert J. T. Bell

2. Higher algebra :Bernard & Child

3. Modem Algebra : L.R. Brickef and Gregory M. McLean

4. Herstain, Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975. VI\ _I"TM/
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5. Modern Algebra by Sharma and Vashishta
6. Shanthi Narayan, Analytical Solid Geomelry. New Delhi: S. Chand and Co. Pvt. Ltd.,

2004
7. Textbook Of Bsc Mathemaics Chakravarthy L.N

THIRD SEMESTER: PAPER-III

PART-A:
Differential Equations: Definition of an ordinary differential equation, its order and

degree.Classification of solutions. Solution of first degree and first order equations
(1) Variable separable ’
(2) Homogeneous and reducible to homogeneous form.

(3) Linear and Bernoulli’s form
(4) Exact equations and reducible to exact form with standard LF. Necessary and

sufficient condition for the equation to be exact.

Equations of first order and higher degree. Solvable for p, Solvable for x (singular
solutions), Solvable for y (singular solutions) and Clairaut’s equation. Orthogonal
trajectories. Second and higher order linear differential equations with constant co-efficient-
complementary functions, Particular integral, standard types, Cauchy-Euler differential
equations. Simultaneous differential equations with constant co-efficient (two variables).

(60-Hrs)

PART-B:

Theory of Plane Curves: Asymptotes, envelopes, singular points, cusp, node, and
conjugated points. Area, surface area, volume with applications. (15-Hrs)

Differential Calculus (Continuation):  Definition  of  continuity and -
differentiability(Definition only ). Theorems on derivatives: Rolle’s Theorem, Mean value
theorems of Lagrange and Cauchy. Taylor’s and Maclaurin’s series (problems only).
Statement of L’ Hospital’s rule and problems there on. (20-Hrs)

Vector Calculus: Scalar field- Gradient of a scalar field,geometrical meaning, directional
derivatives, maximum directional derivatives.Angle between two surfaces.Vector fields,
divergence and curl of a Vector field,solenoidal and irrotational fields. Scalar and vector
potentials-Laplacian of a scalar field. Vector identities.Standard properties. (25-Hrs)

Reference Books: '

1. Ordinary And Partial Differential Equations by M D Raisinghania

2. Shanti Narayan: Elements of Real Analysis, S. Chand & Company, New Delhi,

3. Shanthinarayan: Differentatial Calculus.

4. Lipman Bers: Calculus. W L
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FORTH SEMESTER: PAPER-1V

PART-A:
Ordinary Linear Differential Equations: Solution of ordinary second order linear
differential equation with variable coefficients by the methods:
1. When a part of complementary function is given,
Changing the independent variable,
Changing the dependent variable,
When a first integral is given (exact equation),
Variation of parameters.

“oA W

Total And Simultancous Differential Equation: Necessary condition for the equation

P.dx+Q.dy+R.dz=0 to be integrable-problems there on. Solutions of equation of the
dx _ &y _dx
P Q@ R

Partial Differetial Equation: Formation of partial differential equation —Lagrange’s
linear equation: P, + Q, = R. Four standard types of first order partial differential

equations, charpits methods. (60-Hrs)

PART-B:

Sequence of Reals Numbers: Definition of a sequence, limits of a sequence, algebra
of limit of a sequence-Convergent, Divergent and Oscillatory sequence problems there on.
Bounded sequence; every convergent sequence is bounded-converse is not true, Monotonic
Sequence and Their properties, Cauchy’s sequence. (20-Hrs)

Infinite Series: Definition of convergent, divergent and oscillatory of series -standard
properties and results, Geometric and Hyper geometric series. Cauchy’s criterion (statement
only). Tests of convergence of series-comparison tests- D’Alemberts Ratio test- Raabe’s test-
Cauchy’s root test. The Integral test-Absolute Convergence and Leibnitz’s test for alternating
series. Summation of Binomial, Exponential and Logarithmic series. (40-Hrs)

Reference Books:

1. Ordinary And Partial Differential Equations by M D Raisinghania,
2. Frank Ayres: Schaum's outline of theory and problems of Differential Equations,
3. IN Sneddon: Elements of Partial Differential Equations.

W
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FIFTH SEMESTER: PAPER-V

PART-A:

Rings, Integral Domains And Fields: Rings- Definition, Types of rings. Examples
properties of rings-Rings of Integers. Modulo-n-Integral domains-Fields, Examples-subrings-
Idcals-Principal ideals, Maximal idecal commutative rings, cxamples and standard propertics-
Homomorphism and Isomorphism-properties of homomorphism of rings. Quotient rings.

(45-Hrs)
PART-B:

Laplace Transforms: Definition of Laplace transform, linearity property- Piecewise
continuous function. Existence of Laplace transform, Functions of exponential order and of
class A. First and secondshifting theorems of Laplace transform, Change of scale property-
Laplace transform of derivatives, Initial value problems, Laplace transform of integrals,
Multiplication by t, Divisionby t, Evaluation of integrals. Laplace transform of periodic
functions, Heaviside function and Dirac-delta function.

Definition of Inverse Laplace transforms, Linearity property, Standard formulae, Convolution
theorem. Problems.

Applications of Laplace transforms: Applications of Laplace transforms to the
solution of ordinary differential equations with constant coefficients, integral equations.
(45-Hrs)

Reference Books:

Murray Spiegel: Schaum's Outline of Laplace Transforms.

Modem Algebra: L.R. Brickef and Gregory M. McLean.

Herstain: Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975.

Modem Algebra by Sharma and Vashishta.

Raisinghania M.D., Laplace and Fourier Transforms. New Delhi, India: S. Chand and
Co. Ltd., 1995.
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PAPER-VI:

PART-A:
Topology: Basic concepts. Closure, Neighbourhood, Limit points and Derived sets.

Interior, Exterior and Boundary. Bases and sub-bases. Sub-spaces, T1 and T2 spaces.

(25-Hrs)
Fourier serics: Periodic functions and properties-Fourier series of functions with period
27 and period 2L. Half range cosine and sine series.

(20-Hrs)

PART-B:

Numerical Analysis: Solution of algebraic and transcendental equations of one
variable by bisection, Regula-Falsi and Newton-Raphson methods; Finite differences
(Forward and Backward differences) Interpolation, Newton’s forward and backward
interpolation formulae. Divided differences-Newton’s divided difference formula. Lagrange’s
interpolation formulae.

Numerical differentiation using Newton’s forward and backward interpolation
formulae.

Numerical Integration-Simpson’s one-third and three -eighth’s rule, Weddle’s rule. (All
formulae / rules without proof)

Numerical solution of ordinary differential equations of first order and first degree;
Picard’s method, modified Euler’s method, Runge-kutta method of fourth-order. (No
derivations of formulae). (45-Hrs)

Reference Books:

J.L. Kelly: General Topology.

Topology: James R. Munkres.

E. Sampath Kumar and K.S. Amur: Introduction to Modern Algebra and Topology.
S.S. Shastry: Numerical Analysis.

Numerical Methods: M.K. Jain S.R.K. Iyengar R.K. Jain.

S.C.Malik: Real Analysis.

A o e
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SIXTH SEMESTER: PAPER-VII:

PART-A:

Linear Algebra: Vector spaces, examples, subspaces, criterion for a subset to be a
subspace. Concepts of linear dependence and independence. Fundamental theorem of linear
dependence. Basis and dimension, standard propertics of lincarly independent and dependent
setsexamples, illustrations, concepts and resulls.

Linear transformations, Matrix representation of linear maps. Rank and nullity of a lincar
transformation. Inner product, Euclidean Vector space, examples, Orthogonality of vectors,
orthogonalisation of a basis of a vector space by Gram-Schmidt’s orthoganilastion process,
examples. (45-Hrs)

PART-B:

Linear programming: Meaning of linear programming-definition of a norm in R"-
examples from R*to R’ open and closed sets in R"-convex combination of vectors-convex
sets-examples and immediate consequences-linear inequality graph and solution sets in one
and two variables-statement of general linear programming problem and its matrix version.
Definition of feasible solutions-basic solution, basic feasible solutions and optimum solutions
basis properties of feasible solution. Definition of canonical form of system of linear
equations-examples from linear system in three Variables-solutions of linear programming
problem in two variables by graphical method and simplex method. (25-Hrs)

Riemann integration: Upper and Lower sums, Refinement of partitions, upper and lower
integrals, integrability,Criterion for integrability, continuous and monotonic functions are
Riemann integrable,integral as the limit of a sum, integrability of the sum and product of

integrable functions, integrability of the modulus of an integrable function, the fundamental

theorem of calculus. (20-Hrs)

Reference Books:

1. Modern Algebra: L.R. Brickef and Gregory M. McLean.
2. Herstain, Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975.

\\ .
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PAPER-VIII:

PART-A:
Complex Analysis: Complex numbers, the complex planc-conjugate and madulae of
a complex number-the modulus-argument form-geometric representation-Equation to circle

and linc in the complex form.
Functions of a complex variable, limit, continuity and differentiability of function-

Analytic function-Cauchy-Reimann equations in Cartesian form. Sufficient conditions for
analytic (in Cartesian form). Real and imaginary parts of analytic functions are harmonic-
construction of analytic function given real or imaginary parts.

The complex line integral-examples and properties Cauchy’s integral theorem (proof
using Green’s theorem) and its consequences .The Cauchy’s integral formula for the function
and the derivatives. Application to the evaluation of simple line integrals, Cauchy’s
inequalities. Lioville’s theorem, fundamental theorem of Algebra.

Transformations: Definition of a conformal map. An analytic function with non
vanishing derivative is conformal, the bilinear transformation, transforms circles into circles
or lines. Problems there on. (45-Hrs)

PART-B:

Line And Multiple Integrals: Definition of line integral and basic properties,
examples on evaluation of line integrals. Definition of double integrals, evaluation of double
integrals (1) under given limits

(2) In regions bounded by given curves-change of variables, surface area as double
integrals. Definition of triple integrals and evaluation, volume as a triple integral.

Improper Integrals: Definition of gamma and beta functions and results following
the definitions. Relations between gamma and beta functions. Applications to evaluations of

integrals. (45-Hrs)

Reference Books:

1. R.V.Churchill: Introduction to complex variables and applications.
2. Ponnuswamy: An introduction to complex analysis.

3. M.R. Spiegel: Complex Variables, Schaum's Outline Series.

4. S.C. Malik: Mathematical Analysis.

5. Shanthinarayan: Mathematical Analysis.

6. Advanced Engineering Mathematics by Erwin Kreyszig.
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PATTEREN OF THE QUESTION PAPER IN MATHEMATICS

FROM 1°7

Time:3 [Hours

TO 6™ SEMESTER

Max.Marlks:80

[ | Answerany 10 of the following 10x2=20
(12 questions are given,6 from Part-A and 6 from Part-B ) Marks
Il | Answer any THREE of the following 3X5=15Marks
(05 _questions from _first half of the Part-A)
IIT | Answer any THREE of the following 3X5=15Marks
(05 questions from second half of the Part-A)
IV [ Answer any THREE of the following 3X5=15Marks
(05 questions from first half of the Part-B)
V| Answer any THREE of the following 3X5=15Marks
(05 questions from second half of the Part-B)
PATTEREN OF THE QUESTION PAPER
PAPER -l
Time:3 Hours Max.Marks:80
NOTE:Answer All Questions
I. Answer any 10 of the following: Marks : 10x2=20
)
2.
3. Matrices
4,
g Groups
7
8. Differential Calculus
9.
10. - Successive Differentiation
i; Integral Calculus:
II. Answer any THREE of the following : 3X5=15Marks
2
3 Matrices up to diagonal form
4
5
111. Answer any THREE of the following 3X5=15Marks
1 ----  Cayley-Hamilton thecorem
2
3
4 4} Groups
v Answcr y THREE of the following 3X5=15Marks .
Differential Calculus PrANCIR? | o tence
pge of Ana 7 71
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4
5
V Answer any THREE of the following 3X5=15Marks
% é } Sucessive Differentiation
| 3
‘ 4 Integral Calculus:
} 5
|
| PAPER -1I
Time:3 Hours Max.Marks:80
NOTE:Answer All Questions
I Answer any 10 of the following 10x2=20 Marks
1. ,
2 Number theory:
3.
4.
5. Analytical Geometry
6.
7.
8. Differential Calculus
9.
10.
11.
12 Groups
II. Answer any THREE of the following 3X5=15Marks
1
2.
3 Number theory:
4
5.
III. Answer any THREE of the following 3X5=15Marks
1.
%‘ Analytical Geometry
4.
5.
IV. Answerany THREE of the following 3X5=15Marks
1. ~
g' Differential Calculus
. -
4.
s.
V. Answerany THREE of the following 3X5=15Marks
LN
2. .
3. Groups
4. e
5.
.)
PAPER -llI ‘Lw
: OVS College of Arts & Sclence
Time:3 Hours o HivAvMaxMarksB07
NOTE:Answer All Questions
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[ Answer any 10 of the following 10x2=20 Marks
1.
2. R
3. Differential Equations (Up to Exact Equations)
4.
5 . .
6. Differential Equations (Remaining Part)
7. Theory of Plane Curves
8.
9.
10. Differential Calculus
11,
12. Vector Calculus
II. Ans“ crany THREE of the following 3X5=15Marks
2 Differential Equations Up to Exact Equations
3.
4.
5.
III. Answerfany THREE of the following 3X5=15Marks
1
2 Differential Equations (Remaining Part)
3
4
5
IV. Answef any THREE of the following 3X5=15Marks
1
2 3 Questions from Theory of Plane
3 2 Questions from Differential Calculus(Up to Cauchy's Mean Value Theorem)
4
5
V. Answerahy THREE of the following 3X5=15Marks
1
2 2 Questions from Differential Calculus(Taylor’s and Maclaurin’s series, L' Hospital’s
3 rule)
4 3 Questions from Vector Calculus
5
PAPER -1V
Time:3 Hours Max.Marks:80
NOTE:Answer All Questions
I Answer any 10 of the following 10x2=20 Marks
;' } Ordinary Linear Differential Equations
i' Total and Simultaneous Differential Equation
5. Partial Differetial Equation:
6.
7.
8 } Sequence of Reals Numbers
9. . .
10 Infinite Series: =2l
* cipe ~ienC
11. B pTES SEIEt
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12.
In. Ans“cr any THREE of the following 3X5=15Marks
Ordinary Linear Differential Equations
IILL Answcrn hy THREE of the following 3X5=15Marks
Total and Simultancous Differential Equation
2
43 Partial Differetial Equation:
5
IV. Answerany THREE of the following 3X5=15Marks

Sequence of Reals Numbers

1
2
3
4
5 -~ Infinite Series
IV. Answer any THREE of the following 3X5=15Marks
1
2
3
4
5

}Inﬁnite Series

} Summation of series

PAPER -V
Time:3 Hours Max.Marks:80
NOTE:Answer All Questions
1 Answer any 10 of the following 10x2=20 Marks
1.
2.
3.
4. Rings, Integral Domains and Fields:
S
6.
7.
8.
9. Laplace Transforms
10.
11.
12.
11. Answer any THREE of the following 3X5=15Marks
1
2
3 Rings, Integral Domains and Field(Up to Ideals)
4
5
III. Answer any THREE of the following 3X5=15Marks
1 Principal and Maximal ideals of commutative rings
2
3 Quotient rings ,Homomorphism and Isomorphism of Rings
4
5

IV. Answerany THREE of the following 3X5=15Marks

g\rmcupal
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1
2
3 Laplace transform up to Heaviside function
4
5
IV. Answer any THREE of the following + 3X5=15Marks
1
2 Inverse Laplace transform, Convolution theorem and  Applications of Laplace
3 transforms
4
5
PAPER -VI
Time:3 Hours Max.Marks:80
NOTE:Answer All Questions
I Answer any 10 of the following 10x2=20 Marks
1.
2. Topology
3. ‘
4, . .
5. Fourier Series
6.
7.
8. )
9. Numerical Analysis
10.
11.
12.
II. Answer any THREE of the following 3X5=15Marks
1
3 Topology
4
5
III. Answer any THREE of the following 3X5=15Marks
1
2
3 Fourier Series
4
5
1V. Answer any’ THREE of the following 3X5=15Marks
1 Numerical Analysis
2
3 (2 Questions from Solution of algebraic and transcendental equations and 3 Questions
4 from Finite differences )
5
IV. Answer any THREE of the following . 3X5=15Marks
; Numerical Analysis
3 (3 Questions from Numerical differentiation and Numerical Integration and 2
4 . Questions from Numerical solution of ordinary differential equations)
5
END .
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(One experiment pe onse, gain calculation
istics .0 frequency resP
ctor characteristiv>: _ - amplifier, red
1, Transis _ 741-non - inverting @
5 op-AMP-usingIC h
i wi .
o istances, - band width and gain band
different feedback resistantes
3. OP AMP: Filter circuits. NAND, and NOR gates using IC 7402
ion and study of AND, OR, '
4. Logic gates: Construction - tion of output frequency and duty
5. Astablemultivibrator: - using |C -555 — determinati
cycle. )
6. Energy gap of semiconductor using meter bridge- determination of unknown
temperature (melting point of wax) by graph.
7. Mutual inductance by absolute method using B.G.
8. G.M counter - Absorption coefficient of aluminum.
9. Hall Effect: Measurement of Hall co - efficient.
10. AM - Modulator and demodulator ~construction usin i
g transistor or IC - i
depth of modulation. Ic measuring
11. Determination of Fermi energy of copper using meter bridge
12. FET Amplifier — Common source — frequency response, band width ]
and gain bandwidth
NOTE:
1. Suitable and relevant experiments may be included
2. Ex;?e?-nments mentioned in V and V| sémester may be redistri
facilities available in the laboratory, stributed dEDEnding upon th
3. Minimum of 8 experiments should be done in each practical e
4. Experiment should be elaborative so as to extend for 3 hoca :
5. Error estimation may be included for few experiments urs duration,
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KUVEMPU ¥~
&ﬁs‘ )
Syllabus

B.Sc. Mathematics (Theory and Practicles)

| SEMESTER

Paper - BSM 1: Algebra - | and Calculus - |
Total: 78 Hrs

Matrices: Symmetric and Skew Symmetric matrices, Algebra of Matrices; Row and column
reduction, Echelon form, Rank of a matrix; Inverse of a matrix by clementary operations; Solution
of system of linear equations; Criteria for existence of non-trivial solutions of homogeneous system
of linear equations. Solution of non-homogeneous system of linear equations. Eigen values and
Eigen vectors of square matrices, real symmetric matrices and their properties, reduction of such
matrices to diagonal form, Cayley-Hamilton theorem, inverse of matrices by Cayley-Hamilton

theorem.
02hrs/weck=30hrs

Polar Co-ordinates: Polar coordinates, angle between the radius vector and tangent. Angle of
Intersection of curves (polar forms), pedal equations. Derivative of an arc in Cartesian, parametric
and polar forms, curvature of plane curve-radius of curvature formula in Cartesian, parametric and

polar and pedal forms- center of curvature.

Successive Differentiation: nth Derivative of (ax +b)™, log(ax + b), e®*, e?*sin(bx +¢),
e™ cos(bx + c), sin(ax + b), cos(ax + b), Leibnitz theorem (with proof) and applications.

Function of two and three variables: continuity, partial derivatives EULERS Theorem, maxima and

minima (Two variables).
03 hrs/week=48hrs

Reference Books:

Topics in Algebra - I N Herstain, Publisher John Wiley & Sons.
University Algebra - N.S. Gopalakrishnan, New Age International (P) Limited
Theory of Matrices - B S Vatsa, New Age International Publishers.

Matrices - A R Vasista, Krishna Prakashana Mandir.
Elements of Real Analysis - Shanti Narayan, S. Chand & Company, New Delhi.

Differential Calculus - Shanti Narayan, S. Chand & Company, New Delhi.

Calculus — Lipman Bers, Holt, Rinehart & Winston.
Calculus - S Narayanan & T. K. Manicavachogam Pillay, S. Viswanathan Pvt. Ltd., vol. I

PNV AW

&1L
Schaum's Outline of Calculus - Frank Ayres and Elliott Mendelson, 5th ed. USA: Mc. Graw
Hill.; 2008.

o
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' EXAM TOTAL | Semester
__,.,—-‘ Teaching Duration o)l' M ARKS MARKS Total
e the 0aPCT | 1ocjeek | Exam (DTS I
Semester Title of the paper |, shveck T’—f 70 80 100
rs | <
— || Theory 1 20 20
BSM 1 )
I Practical ___3_3'-_5__________._——-———76——— 80 1
Theory | Shrs | 3bs | 7 | ———7—— 100
oI |BSM2 h 20 20
Practical| 3 hrs 3 hrs
Theory 5 hrs 3 hrs 70 80 100
I BSM 3
Practical| 3 hrs 3 hrs 20 20
Theory | Shrs 3 hrs 70 80
v BSM 4 - 100
Practical| 3 hrs 3 hrs 20 20
BSM 5 Theory | 4hrs 3 hrs 70 80
' 100
v Practical| 2 hrs 3 hrs 20 20
Theor 4h
BSM 6 Y| fhrs | 3hs | 10 | 79 =
Practical| 2 hrs 3 hrs T______ 100
Theory 4 hrs 3 _‘\“\i
BSM 7 hrs 7 ”
Practical| 2 hrs 3hrs | T ———— 00 |
Vi | 20 2 100
BSM g |_neory | 4hrs 3 hrs Fro— 0
Practical| 2hrs | 3hes | —t—0 | 80
‘%—*—-_\\_2\0 20 100
—— ]

In the Practical component outof 20 m

record.

ﬂrk . i
S 15 fOr Pr actlcal €Xam + 3 for V.\ + r
1vQ 2 fO
l

ab

Ny —

A
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B.5c. Mathematics Syllabus- w.e.f :2018-19

KUVEMPU UNIVERSITY

* Program to verify the Cayley-Hamilton theorem for given matrix using MAXIMA

* Introduction to Maxima and commands for successive derivatives and Leibnitz rule.
3 hrs/week - 15 hrs.

Il SEMESTER

Paper - BSM 2: Algebra - Il and Calculus - Il
Total: 78 Hrs

Groups: Definition of a group with examples and properties, Problems there on, Subgroups, center
of groups, order of an element of a group, order of a group, cyclic groups, Coset decomposition,

Lagrange’s theorem and its consequences. Fermat’s theorem and Euler’s theorem._
02hrs/weck=30hrs

Theory of plane Curves: Asymptotes, envelopes, singular points, cusp, node, and conjugate points.

Mean valuc Theorems: Continuity and differentiability (Definitions only). Theorems on
derivatives: Rolle’s Theorem, Lagrange’s mean value theorem and Cauchy mean value theorem.

Taylor’s and Maclaurin’s series (problems only).

L’Hospital’s rule: Statement of L’ Hospital’s rule and problems there on.
02hrs/week=32hrs

Integral calculus: Recapitulation of Algebraic rational and irrational functions and rational
functions involving trigonometric functions and definite integrals. Reduction Formulae for [ sin™x,
Jcos™ , [tan™x , [cot™x , [sec™x, [cosec™x [ sin™x cos™xdx with definite limit.

Differentiation under the integral sign by Leibnitz rule.
0Thrs/week=16hrs

Reference Books:

1. Higher algebra - Bernard & Child, Arihant, ISBN: 9350943199/ 9789350943199

2. Topics in Algebra - I N Herstain, Wiley Eastern Ltd., New Delhi.

3. Modern Algebra - Sharma and Vasishta, Krishna Prakashan Mandir, Meerut, U.P.

4. Analytical Solid Geometry - Shanti Narayan, New Delhi: S. Chand and Co. Pvt. Ltd., 2004

5. Textbook of BSc Mathematics - Chakravarthy L.N, Vol 1, ISBN: 1234567176244, Chethana

Book House
6. Differential Calculus - Shanti Narayan, S. Chand & Company, New Delhi.

7. Integral Calculus - Shanti Narayan and P K Mittal, S. Chand and Co. Pvt. Ltd.,
8. Schaum's Outline of Calculus - Frank Ayres and Elliott Mendelson, 5th ed. USA: Mc. Graw

Hill., 2008.

_————————_——-————-——-——-—-n————_—————
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2 UNI
) CUVEMPU Total: 42h,,

omputer programs

pRACTICAL - 1
Open Sou
(

Practicals with Iree and

ding files to the other users through
L ot with Greek letters,

ntal Computer Ap
thematical equations

Level - 1: Fundame ving in perso
1. Word: Creating documents, SIS & Fop g
email-id  (documents include a} i o clo).
differentiations, integrations, matrices, veer ’ld 5. sending files through
2. Excel: Creating documents, save in personal {0 er, ’ ks with total, avera
(documents contains employees’ salaries, students’ marks
attendance list, etc.). ) : : Mathematical
3. Power point: Create power point presentation docments which includes
cquations and solutions, programs copy from Scilab, Maxi
4. Mails creation: Creating email-id through sign up through
files, sending messages to other mail-ids.

emails to other users
ge, division, student

ma etc. _
Google/Yahoo/Rediff etc. attaching

3 hrs/week - 12 hrs.

Level - 2: Basics in Scilab and Maxima
1. Procedure of opening Scilab console and Scilab notes.
a) Wr?t:mg mathematic functions and commands on console.
b) Writing proced_ure = syntax in Sci-notes (i) If, (ii) If-else, (iii) nested-if, (iv) while-loo
(v) for-loop with example, (vi) Arrays, etc. >
Examples:

* Various commands on Matrices (Additi i
ition of matrices iplicati :
of the Matrix, etc.) » Multiplication of matrices, Inverse

* Programs to find the age for eligible to vote.
* Programs to calculate the total and average of marks of students and check the divisj
vision,
. . .
Program to reduce the given matrix into lower triangular and upper triangular matrj
atrices

. lIzrogram to find Row reduced echelon form and normal form forgiven matrj
rogram to test consistency of system of linear equations and solutions e

3 hrs/week - 15 hrs,

2. Pruced.L!re ol'0pening Maxima window for writing commands and progra
g) ertfng mathematic functions and commands on Maxima window. -
) Wntmg procedure — syntax in Maxima window (j) If, (1) If-else, (iii) nested-if
(iv) while-loop, (v) for-loop with example, (vi) Arrays, etc. ’

Examples:

;. P_rogr{ims to find the age for eligible to vote.

[
tlng .
{-'g:,’f :

ATty o SRR AT N,
B ets e Prograins to caloulate the total and average of marks of students and check the division.

. Program_‘_go.i’,_f.i!r}d Eigen values and Corresponding Eigen vectors of the matrix using

T MAXIMA,

4of21 WN'J\/
/ Principd jence
3.8 Cotege OF A & Scie
D= enimoga.

Scanned by CamScanner



R —

/.
/-

u M .
solvable for y (singular solutions) and Clairaut’s equation, Orthogonal trajectories. Second
1es. Second and

. lincar (liffelcnt.a] Cq atio S wi S 0 f fu
hjghe[ (v) dcr 1 uati ns v lth constant (,-(:ll com
. C -cf l ‘l t i
T N p]emcntary nctlons,

particular integral, standard types Cauchy-Euler differenti )
: . ’ erentiz : .
equations with constant co-efficient (two variables) ential equations. Simultaneous differential

MPU UNIVERSITY

UVE
: B.Sc. Mathematics Syllabus- w.e.f:2018-19

ations of first order and higher degree. Solvable for p, Solvable for x (singul |
) gular solutions),

03hrs/week=48hrs

Reference Books:

Higl‘mr falgcbra - Bernard & Child, Arihant, ISBN: 9350943 199/ 9789350943199

Topics in Algebra - I N Herstain, Wiley Eastern Ltd., New Delhi. '

Modem Algebra - Sharma and Vashishta, Krishna Prakashan Mandir, Meerut, U.P.

Textbook of BSc Mathematics - Chakravarthy L.N, Vol 2, ISBN:1234567176245. Chethana

Book House. ’

Ordinary and Partial Differential Equations - M D Raisinghania, S. Chand and Co. Pvt. Ltd.

6. Schaum's outline of theory and problems of Differential Equations - Frank Ayres, McGraw-
Hill Publishing Co.

7. Differential Equations and Its Applications - S Narayanan and T K Manicavachagom Pillay,

S V Publishers Private Ltd.
8. Differential equation with Applications and Historical Notes - G F Simmons, 2™ed.

McGraw-Hill Publishing Company.

—— ———— — — — ———— — — — — — — —— — — —— ——

LN -

bt

PRACTICAL -3

Total: 42 Hrs

Practicals with Free and Open Source Software (FOSS) tools for computer programs
(3 hours/ week per batch)
Softwares used: 1. Maxima
2. Scilab

LIST OF PROGRAMMES

AW e

8.

0.
10.
I'l.

o
] A
oy L.
A

LY
PR N
3 :

70f21,.  Cimyl

Program to test normality of a given subgroup and a group using SCILAB.

Program to test homomorphism of a give function from G — G'using SCILAB.

Program to test isomorphism of a given function from G — G’ using SCILAB.

Program to find the solution of given differential equation using Maxima and plotting the

Solution-I. (st order 1st degree non-lincar)
Program to find the solution of given diffe

solution-IL. (1st order 1st degree linear)

Program to find the solution of given differential equation using Maxima and plotting the
solution-IIL (1st order but not of st degree)
Program to find complementary function an

with constant coefficients. ' _ _ _
Program to find solution of given simultaneous differential equations with constant

coefficients. ‘ _ '
Programs for plotting curves in 2D Plane which are in Cartesian form.

Programs for plotting curves in 2D Plane which are in polar form.

Programs for plotting curves in 2D Plane which are in Parametric form.

Programs for plotting curves in 3D space using MAXIMA/SCILAB.

:,,','Tl'}'{\ﬁ'i R : 3
oyt B Pncat

rential equation using Maxima and plotting the

d particular integral of given differential equation

iz , : 2 v, Coflege OF Arts & Selenaf
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Total: 42 y,

gMPU UNNERSITY
r computer programs

5@ KUVEM

-2
pRACTICAL (FOSS) tools f0
source S
practicals with Free and Ope“(3 hours/ weed Pleﬁ:!t((izll:l)ﬂ
Goftwares used: 2: Scilab
Mwﬁ . on finite set USINS SCILAB
| ayly table andtest abelad * given 1 ¥ CILAB
onstruct %2 rties for given finite set using S
using SCILAB _
for the given cyclic

Program to €
am to test abelian gr

|| possib

oup prope
le coscts of t
ators and correspon

he given finite grouP
ible subgroups

Progr
ding all poss

Program to find a
Program to find all gener
group using SCILAB ‘
Programs to verify Lagrange’s theorem for given finite grou
Program to verify the Euler’s theorem for given finite group
Programs for finding limits by comparing left and right limits using
Programs for testing continuity of the function at x = a and X in [a,b
Programs for testing differentiability of the function at x =4a and x

MAXIMA
10. Programs to verify Rolle’s theorem for given function using MAXIMA
Programs to verify Lagrange’s mean value theorem for given function using MAXIMA

11.
12. Programs to verify Cauchy’s Mean value theorem using MAXIMA

13. Programs to verify Taylor’s Mean value theorem using MAXIMA

]I;I Programs to construct series using Maclaurin’s series
. Programs to find limit of the function using L’Hosptal’s rule

B —

p.
using SCILAB.

MAXIMA
] using MAXIMA
in (a,b) using

W oo 9w

Il SEMESTER

Paper - B :
P SM 3: Algebra - Il and Differential Equations - |
Group Theory: Norm
¥ al Subgroups, definiti Total:
subgroups, . , definition, examples and st otal: 78 Hrs
ps. Quotient groups, Homomorphism, isomorphism an?ind?:gd;]:eorf f]HS l?n i
ntal theorem of

homomorphism of groups.
02hrs/week=30hrs

((j)) Il::inear and Bernoulli’s form
xact e 1 i
quations and reducible to exact form with standard I.F. Necess d
F. ary a icient
Wﬂ- (A

condition for the equation to be exact.
60f21-r. . . \\v \ e®
Sy 7 “57:'.:} -", i ’ff' .__‘.‘-'. - ?““C:\Qa &s's(;\
SER 2y A i, e / egeo‘ P'
it ~"‘h,"} jer BB o a.
o \!S‘Gd: 5“‘«\0‘3

s
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l B.5c. Mathematics Syllabus- w.e f:2018-19

2. Scilab

| f’sTop PROGRAMMES

program to find the solution of Different; i '
; m to find the soluti tHerential Equations by finding complimentary functi
2, Progra 1€ solution of Differential Equat; i L
3. Program to find the solution of Diffcrcnti:ll E:::::t;ons EY Clhimglng e
: al & ons by changing dependent varj
4, 4Program to t-TISt for exactness and solve the Differential Equations ofpsccond ;’;“ab[e-
] ) ) b €r.
5. Program to 1illustrate convergence, divergence or oscillatory of the gi i
SO AB/MARTMA. € given sequence using
6. Program to illustrate conver i
gence, diver i i i :
SO ATRAASIA. gence or oscillatory of the given series using
7 Using Cauchy’s criterion to determine convergence of the given sequence
8. Using Cauchy’s criterion to determine convergence of the given series.
9. Program to test the convergence of the series using Leibnitz’s theorem.

V SEMESTER

Paper - BSM 5: Differential Equations- lil, Fourier series and

Algebra-lV
Total: 60 Hrs

Total and Simultaneous Differential Equations: Necessary condition for the equation Pdx+
Qdy+Rdz=0 to be integrable-problems there on. Solutions of equation of the

dx dy dz
P Q R
Differential Equations; Formation of partial differential equation —Lagrange’s linear

Partial
equation:Pp + Qq = R . Four standard types of first order partial differential equations, Charpit’s

methods.
Fourier Series: Periodic functions and properties-Fourier series of functions with period 2m and

period 2L. Half range cosine and sine series.
02hr/week=30hrs

Rings, Integral Domains and Fields: Rings- Definition, Types of rings. Examples properties of rings
- Rings of Integers Modulo-n - Integral domains - Fields. Examples - subrings - Ideals -Principal
ideals, Maximal ideal commutative rings, examples and standard properties- Homomorphism and

Isomorphism - properties of homomorphism of rings. Quotient rings.
02hrs/week=30hrs

Reference Books:

‘Ordinary and Partial Differential Equations - M D Raisinghania, S. Chand and Co. Pvt. Ltd.

1.

2. Schaum's outline of theory and problems of Differential Equations - Frank Ayres, McGraw-
~Hill Publishing Co.
| K5 Diffefehtial Equations and Its Applications - S Narayanan and TK Manicavachagom Pillay,

SV Publishers Private Ltd.
‘ | Pﬂnmpa‘ " Ly
.S, Cotege Of Arts & 8010~
'. Shimoqa: ‘
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ESTER .
IV SEM < - Il and Analysis

i ion |

Paper - BSM 4: pifferential Equati R

i inear differential

ntial Equations: Solution of ordinary second order 1 1a
fficients by the mcthlods:
jon is given,

Ordinary Linear Differe
equation with variable co¢
1. When a part of complementary funct
2. Changing the independent variable,
3. Changing the dependent variable,

4. When a first integral is given (exact equation),

5. Variation of parameters 02hrs/week=30hrs

Sequence of Real Numbers: Definition of a sequence, limits of a sequence, algebra of limit of a
Sequence-Convergent, Divergent and Oscillatory sequence problems there on. Bounded sequence;
every convergent sequence is bounded-converse is not true, Monotonic Sequence and Their
properties, Cauchy’s sequence.

Infinite Series: Definition of convergent, divergent and oscillatory of series - standard properties
and results, Geometric and Hyper geometric series. Cauchy’s criterion (statement only). Tests of
convergence of series - comparison tests - D’Alemberts Ratio test - Raabe’s test - Cauchy’s root

test. The Integral test - Absolute Convergence and Leibnitz’s test for alternating series.
03hrs/week=48hrs

Reference Books:

|. Ordinary and Partial Differential Equations - M D Raisinghania, S. Chand and Co. Pvt. Ltd
2. Schaum's outline of theory and problems of Differential Equati e
. quations - Frank _
Hill Publishing Co. Ayres, McGraw
3. Differential Equations and Its Applications - § Narayanan and T K Manicavachagom Pill
illay,

S V Publishers Private Ltd.
4. Differential equation with Applications and Historical Notes - : .
McGraw-Hill Publishing Company. G F Simmons, 2™ed.:
Elements of Real Analysis - Shanti Narayan, S. Chand & Company, New Delhj
Mathematical Analysis - S. C. Malik, Savita Arora, New Age SCien’ce Ltd i
Principles of Mathematical Analysis - Walter Rudin, McGraw-Hill Publisl.]ing Comp
any.

.
————-—-—-—_——-————.—-—-—-—.—__
— — — —
— —
— — -

PRACTICAL -4
Total:
d Open Source Software (FOSS) tools for computer p:oal; 42 Hrs
(3 hours/ week per batch) grams
Softwares used: 1. Maxima \J\'-’\L_.l-/"/

Practicals with Free an

8 n 3 - 0 .
oAU Ingingin T e ?ﬂ“c“pa\ g sclent?
AR A A 10 speftn o g : Gﬂ“egem .y
HECEL L A P -
S .q- 8. sh\moga'

‘I.:_\;-.-‘_.-.;?(:-,
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% J \ 4‘ ; . .
o\%‘ f s of unit step functions - Tnyerge L
e&,‘,‘;,‘ﬂsf" itial value problems - Solution o

i le )
] 5.':;}:aﬂt cocfficients by Laplace transform m
i@

B.Sc. m, i
athematics Syllabys. W.e.f:2018-19
aplace trap
sforms
; - pr
f first and sec o

onvolution th
ethod, ond order diffe; oy

ential equationg with
02hrs/wcck=3()hrs
: Reference Books:

1. Integral Calculus - H.§ Dhami
e y New A it
2. Text Book of Multiple Integrals - A K ge International Pyt, L. Publishers,

Differential and Integral Calculus VOSharma, Discovery Publishin

L 11 g House, New Delhi.
Pvt. Ltd. U

N. Piskunov, CBS Publishers & Distributors
Mathemati i i
e g 1c.al Ar?alysm - S. C. Malik, Savita Arora, New Age Science Ltd

T Engineering Mathematics - B.S, Grewal Khanna publishers |

. Advanced Engineerin .
g Mathemat : : : ,
ISBN'8126531355 ics by Erwin Kreyszig, Wiley; Ninth edition,

a W &

7. Schaum’s Outline of Laplace Transforms - Murray Spiegel, McGraw-Hill Education

8. Laplace and Fourier T - - :
.y ransforms - M. D. Raisinghania, New Delhi, India: S. Chand and Co.

PRACTICAL -6

. ' Total: 30Hrs
Practicals with Free and Open Source Software (FOSS) tools for computer programs

(2 hours/ week per batch)
Softwares used: 1. Maxima

2. Scilab
LIST OF PROGRAMMES

Evaluation of the line integral with constant limits.
Evaluation of the double integral with constant limits.
Evaluation of the triple integral with constant limits.
Evaluation of the line integral with variable limits.
Evaluation of the double integral and triple integral with variable limits.
Evaluation of area of the surface as double integral.
~ Evaluation of volume of the solid as a triple integral.
Finding the Laplace transforms of some standard functions.
9. 'Finding the inverse Laplace transform of simple functions.
10. Program to Verify of Convolution Theorem.

11. Program to find the solution of a differential equation using Laplace transform method.

Voo AL R WD

TSP g giete?
OO“BQ’ . m°g31

i
0 .\],S- A\
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s-GF Simmons, 2y

g‘sg KUVEMPU UN .
- with Application® : .

X ew Delht
andir, Meerut, U.P.

TSBN:1234567176245,

bl

Textbook of
Chethana Book House. R

— —
— —
—

=g

—

Total: 30Hrs

for computer programs

— — ——

(FOSS) tools
per batch)
1. Maxima
2. Scilab

Softwares used:

1
<
0
4
O
h -
F
o

LIST OF PROGRAMMES

f the given total differential equati.on. .
multaneous differential equations.

Program to find the solution o
rtial differential equation.

Program to find the solution of the given si
Program to find the solution of the given pa
Program to find whether given finite set is ring or not?
Program to show whether given subset of a finite ring is a subring or Not?
Program to find whether given subset of a finite ring is an ideal or not?
Program to find whether given function is a homomorphism or not?
Program to find whether given function is an isomorphism or not?
To plot periodic functions with period 2z and 2L
;I(j find full range trigonometric Fourier series of some simple functions with period 2n and
PR e b S
e series of simple functions.
13. To find the half-range sine and cosine series of simple functions.

i
-
SPIPNAULLE LN —

V SEMESTER

Paper - BSM 6: Line and Multiple Integrals and Laplac
e

Transforms
Line and Multiple Integrals: Definition of line inte g Total: -
. T o . gTal and baSIC ro . Ut‘]l- 60 F[ls
qu l.me integrals. I?eﬁmtnon of double integrals, evaluation of dofblep?nr:::esﬁxamples on evaluation
limits (2) In regions bounded by given curves - change of Variablefr Srf (1) under given
!ntegrals. Definition of triple integrals and evaluation, change of va .’bsu ace area as double
integral. riables, volume as a triple
33 %0y RASTY 02hrs/week=30hrs

IR :

Laplace T ransfornis: Definition and basic properties - Laplace transforms of ¢kt
€7 ,coskt, sinkt, t",

,,,,,

::os;h-kt- and sihh'kt,*._-!Laplacc transform of e®* F(t), t" F(£), F(t)/t - prob
ransform of derivatives of functions - Laplace transforms of integrals of [;;Z l:?ms - Laplace
Ctions - Laplace

10 of 21
‘\ -
“c\pa\ - ~D
/?ﬂeoi Am&%c\ﬁ"’ '
g CoMeS "

n S e
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B.5c. Mathematics Syllabus- w.e £ :2013. 19

A

%, /;EMESTER

S, . BSM 7: Vector Space and Numerical Analysis

L poP
‘! P space: Vector spaces, cxamples, subspaces, criterion for a subset to be
'ﬂinear dependence and n_1dependence. Fundamental theorem .
ool ension, standard properties of linearly independent an depe
. joncepts and results.
Linear transformations, Matrix

tmnsfomwtion.

Total: 60 Hrs

. ubspace. Concepts
of lincar dependence. Basis and
ndent sets examples, illustrations,

representation of linear maps. Rank and nullity of a linear

02hrs/week=30hrs

Numcl."ical Analysis: Solution of algebraic and transcendental e
Bisection, I-{egu_la—Falsi and Newton-Raphson methods.
leFe dlfferel}ces (Forward and. Backward differences) Interpolation, Newton’s forward and
backward, 1_nterpolat1_on formulae. Divided Differences-Newton’s divided difference formula.
Lagrange’s interpolation formulae.
Numenf:al dlfferentigtion using Newton’s forward and backward interpolation formulae.
Numerical Integration-Trapezoidal rule, Simpson’s one-third and three - eight rule,
Weddle’s rule. (without proof).
. Numerical so.lu.tion of ordinary differential equations of first order and first degree-
Picard’s method, modified Euler’s method, Runge-kutta method of fourth-order (No derivations of
formulae).

quations of one variable by

02hrs/weelk=30hrs
Reference Books:

Herstain: Topics in Algebra, Wiley Eastern Ltd., New Delhi.

Modemn Algebra - Sharma and Vashishta, Krishna Prakashan Mandir, Meerut, U.P.

Schaum's outline of Linear Algebra - Seymour Lipschutz, McGraw Hill Education.

The Linear Algebra a Beginning Graduate Student Ought to Know - Golan, Jonathan §,

Springer International Publishing.

5. Introductory Methods of Numerical Analysis - S.S. Sastry, Prentice Hall India Leaning
Private Limited.

6. Numerical Methods: For Scientific and Engineering Computation - M.K. Jain, SR.K.

Iyengar, R.K. Jain, NEW AGE; 6th edition _

Numerical Analysis - B. D Gupta, Stosius Inc/Advent Books Division.

Finite Difference and Numerical Analysis - H. C Saxena, S. Chand Publishing.

. Numerical Methods for Scientists and Engineers - B. S. Grewal, Khanna Publishers.

0. Advanced Engineering Mathematics - E. Kreyszig,

oot S
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B.oC vVt

Total: 30Hrs
for computer programs

LIST OF PROGRAMMES
ce or not?

ector spa
etis L.1or L.D.

. . 0
hether given function 15 basis or no.t ! N
ping is Linear transformation or nOt:

erify given set isv

Program to v '
ether given §

Program to find wh
Program to verify W

Program to verify given map :
Program to find matrix of a given lincar transformation.

) n?
Program to find the rank and nullity of a linear transformation:

Scilab/Maxima programs on Interpolations with equal interv als.
| intervals.

Scilab/Maxima programs on Interpolations with unequa ! ) ,
Scilab/Maxima programs to evaluate integrals using trapezoidal, Simpson's
Simpson’s 3/8"rule.

10. Solving ordinary differential equation by modifi
11. Solving ordinary differential equation by Runge

1/3" rule and

ed Euler’s method. )
_Kutta method of 4" order.

VI SEMESTER

Paper - BSM 8: Riemann Integration, Vector Calculus and

Complex Analysis
Total: 60 Hrs

Blemam? _Integrat.ions: Upper and Lower sums, Refinement of partitions, upper and lower int l

_mtegrablhty, Criterion for integrability, continuous and monotoni(,; functions ar E_nga .
mtegrgble, integral as the limit of a sum, integrability of the sum and product ; intograble
functions, integrability of the modulus of an integrable function, the fundamenta? tl:::)iegrni‘b(l)ef

calculus.

Vegwr_Calculus: Scalar field — gradient of a scalar field, geometrical meanin directi

dt_arlvatlve — Maximum directional derivative — Angle between two surfaces % Wy
dlverg'encc and curl of a vector field — solenoidal and irrotational fields — scal S e
potentials — Laplacian of a scalar field — vector identities. Standard properties S AGNGEten

Harmonic functions, Problems.
2hrs/week=30hrs

Comé)lex f;;nalys(iis: Complex numbers, the complex plane - conjugate and modulus of a complex
number - the modulus-argument form - geometric representation - Equati . .

- tion t
complex form. q o circle and line in the
S F unctif)_ns of a Complex variable, limit, continuity and differentiability of function-
\nalytic function - Cauchy-Riemann equations in Cartesian form. Sufficient conditions for analytic
(in Cartesian form). Real and imaginary parts of analytic functions are harmonic, construction of

analytic function given real or imaginary parts. \‘/\/_/

“c\pa‘ (o ]
/mmwem Arts &1
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©-2C. Mathematics Syllabys- w.e.f:2018-19

: 02hrs/weck=30hrs
. b tical Analysis - S. C. Malik. Sqv:
"3y Mathcma ' @K, Savita Arora, New Age Qo
ok . thematic: : ’ ge Scienc
"y 653, _ " pnnc:plgscti)f;ilq\ﬂ?c‘:e/;nnq':;c:! Analysis - Wu'ltcr Rudin, McGraw-Hj| Pe :;ltd
£ ;" Realan piex Analysis - Walter Rudin, McGraw-Hilj Higher EdLlllczll??omg Company.
n.

= 3 f Real Analysis - Shanti Nar
/" Elements o1 1 y hanti Narayan, S, Chand & ¢
4 5.- Comple’_‘ Variables and Applications - James Brown, Rﬁclcgl?l?rir;l)i[ilNl\c/lw el i
{4 Foundations of Complex Analysis - s, Ponnusamy, Narosa book di;tribcu(t}raw:h“‘
e ! ors Pvt, Ltd.

pelhi
7. Schaum's Outline of Complex Variables -

Lipschutz, McGraw-Hill Education.
8. Complex Analysis - Lars Ahlfors, McGraw-Hill Education.
9. Vector Calculus - Paul C. Matthews, Springer-Verlag London,
10. Golden Vector Calculus, R. Gupta, Laxmi Publications
" :11;?2;2222_ of Engineering Mathematics - N. P. Bali, N. Ch. Narayana Iyengar, Laxmi
12. Textbook of Vector Calculus - Shanti Narayan, S. Chand.

-New

Murray Spiegel, John Schiller, Seymour

— — —— — — — — — — — —
——— T — — — — — — — — — — —

PRACTICALS -8

Total: 30Hrs

Practicals with Free and Open Source Software (FOSS) tools for computer programs
(2 hours/ week per batch)
Softwares used: 1. Maxima

2. Scilab
LIST OF PROGRAMMES
1. Programmes to find lower and upper Riemann sum.
2. Programmes to find lower and upper Riemann integration.
3. To demonstrate the physical interpretation of gra@1ent, 'dlve.rgence an_d curl.
4, Writing gradient, divergence, curl and Laplacian in cylmc?rncal coordinates.
5. Writing gradient, divergence, curl and Laplacian in sp‘h.erlcal coordinates.
6. Using cyclic notations to derive different vector 1de.gt1txejts..
: : - ' tities.
7. Using cyelic notations to derive some more vector iden . PR
8. Proglgargs to verify given functions satisfy Cauchy-Riemann equations both in Cartesian and
9 i)l:?llf:l)c?;['ation of Milne-Thomson method in constructing analytic functions (simple
* exanples), ained from the rcal and imaginary parts of an

10. Illustrating orthogonality of the surfaces obt

* analytic function.
11, Program to verify give :
12!, Program to verify real part of an analytic

13:4;,}\13_{rdgram to verify imaginary part of an an

n function is harmonic or not. )
function being harmonic.

alytic function being harmonic.

g

T oy
PPy ELEs 7
,,:-',':}A:A._V A--_.if':k,._s.ﬁ(».“_ :
Pl A el 2
YT, el g e o e .
f
5

= o 1o ®- 7
e 1o T
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B.Sc. Mathematics Syllabus- w.e.f:2018.1¢

!@ KUVEMPU UNIVERSITY

PATTERN OF THE QUESTION PAPER )
FROM ¥ TO ¢" SEMESTER

Max Marks: 70

Time:3 Hours i = ~
e Ax(l)s[':r;r any FIVE of the following 5 x 2 = 10 Marks
! (8 questions are given) &

Answer any THREE of the following

LH (05 questions are given) .
Answer any THREE of the following 3 x 5 = 15 Marks

3 x 5 = 15 Marks

I (05 questions are given) :
v Answer any THREE of the following 3 x 5 = 15 Marks
L (05 questions are given) '
L v | Answer any THREE of the following 3 X 5 = 15 Marks
(05 questions are given)
PATTERN OF THE QUESTION PAPER
' PAPER -BSM 1
Time:3 Hours Max.Marks:70
NOTE: Answer All Questions
L. Answer any FIVE of the following: Marks: 5 X 2 = 10
1.
2. ¢~ Matrices
3.
g- } Polar Co-ordinates
6. } Successive Differentiation
g' } Function of two and three variables
II. Answer any THREE of the following: Marks: 3 x 5 = 15
1.
2.
3, Matrices
4,
5.
III. Answer any THREE of the following; Marks: 3 x5 = 15
1.
2 } Matrices
3.
g' } Polar Co-ordinates
IV. Answer any THREE of the following: Marks: 3 X 5 = 15
1. 5 =
2. } Polar Co-ordinates : g\m%q}eﬁ e
: /ﬁ’e&;\g‘p“%
. . . s . . 3
5 } Successl\zsf"ll)rfffelrcr.lt_lanon n )l:l%{;;bm’ s‘\-\mog
. ﬁh“"ﬂilfﬁ' 4 :'.*;-:”‘ -:-”?;"-'5?!:,’ -1“'7":1". '
15 of 21 eetey
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1‘HREE of the following:

leferenttanon

of two and three variables

f- g PAPER - BSM 2

f Tml g3 Tours

| Answer any FIVE of the following:
: Groups

3 } ‘Iheory ot planc Curves

‘; } Mean value theorems

6. } L’Hospital’s rule

ZS } Integral Calculus

11. Answer any THREE of the following:

1

2.

3+ Groups
4

5

T1. Answer any THREE of the following:

;’ } Theory of plane Curves

3.
4. } Mean value Theorems
5.

IV. Answet any THREE of the following:

],Lz' } Mean value Theorems

3.
4. \X' L’Hospital’s rule
5.
A\

1
22
R Integral Calculus
A :
5

_ Answer any THREE of the following:

B.Sc. i
Mathematics Syllabus- f:2018-19

Marks: 3 x 5 = 15

Max Marks:
NOTE: Answer All Questions D

Marks: 5 %2 =10

Marks: 3 x5 =15

Marks: 3 X5 =15
Marks: 3 X5 =15
Marks: 3 x5 =15

A pﬁnc“’a oo

ot N
e
n.V. 5.C coted Srimog?
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5.5c. Mathematics Syllabus- w.e.f :20188

5@ KUVEMPU UNIVERSITY

PAPER - BSM 3 Max.Marks:70
Time:3 Hours NOTE: Answer All QuestionsMarks: 5x2=10
I. Answer any FIVE of the following:
1.
{ 2_} Group Theory
3.
4.
5. . .
6.  Ordinary Differential Equation
7.
) :3x5=15
i rks: 3 X
\ IT. Answer any THREE of the following: Ma
\ 1
2
j 3 Group Theory
4
5

III. Answer any THREE of the following: Marks: 3 X 5 =15

1
2
3. Ordinary Differential Equation (up to Exact)
4
5

IV. Answer any THREE of the following: Marks: 3 x5 =15
1. _
2- . -
3. Ordinary Differential Equation (after Exact up to orthogonal trajectories)
4,
5.
V. Answer any THREE of the following: Marks: 3 x 5 = 15

An
1
2:
3. [ Ordinary Differential Equation (Higher order and simultaneous equations)
4.
5

PAPER - BSM 4

Time:3 Hours Max.Marks:70
NOTE: Answer All Questions

I. Answer any FIVE of the following: Marks: 5 x 2 = 10
1.
2. L OI,diqax);fﬁ:ii:i'é’éf'ﬁifféren.t_ial Equations
4. ) ‘ ‘....‘._ Yo ‘\‘ = \

ing ; '\“C\pa gc\®

6. L Sequence and Series A aie0e of

8. g Ny

II. Answer any THREE of the following: Marks: 3 x5 = 15

17 of 21
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o
¢
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f

Ub W -

4
£ 5
V. Answ

- } Infinite Series

ar Differential Equations

THREE of the following:

Linear Differential Equations

. -. } quenee of Real Numbers

Jswer any THREE of the following:

} sequence of Real Numbers

Infinite Series

er any THREE of the following:

} The Integral testand Leibnitz’s test

Marks: 3 x 5 = 15

Marks: 3 x 5 = 15

Marks: 3 x5 = 15

PAPER - BSM 5

Time:3 Hours

PN AW

NOTE: Answer All Questions
1. Answer any FIVE of the following:

} Total and Simultancous Differential Equations
} Partial Differential Equations
} FourierSeries

} Rings, Integral Domains and Fields

- IL Answer any THREE of the following:

hA et

Total and Simultaneous Differential Equations

} Part1a1 Differential Equations

1L Answer any THREE of the following:

Max.Marks:70

Marks: 5 X2 =10

Marks: 3 X5 =15

Marks: 3 X5 = 15

1: &
2, :\» Partial Differential Equations
o I 4 :
_-“ 4?5& 4
Yag il S.z }Fbia’nerSenes
D, i?"'&r -3)(5:15
1V ,Answer aﬁy ’DHREE of the following: \L’yrks.
. .18'of 2‘?1, P - ‘éﬂnmpal .
7. 5. Coflege Of Ars &€
ghimea?

.
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‘@ KUVEMPU UNIVERSITY

} FourierSeries

2.
3.
4.  Rings (up to Subrings)

5. Marks: 3 X5 = 15

I

swer any THREE of the following:

. An
} Rings (From Ideals to till end)

‘-"-hum_.<

>

>APER - BSM 6
PAPER - BSM 6 Max.Marks:70

Time:3 Hours
NOTE: Answer All Questions

I. Answer any FIVE of the following: Marks: 5 x 2 = 10

1
;2. Line and Multiple Integrals
4
5
76' Laplace Transforms
8.
II. Answer any THREE of the following: Marks: 3 x5 =15

; Line Integrals

3.

4, } Double Integrals
5.

III. Answer any THREE of the following: Marks: 3 X 5 = 15

} Double Integrals

—

2.

3.

4. } Triple Integrals

5.
IV. Answer any THREE of the following: Marks: 3 X 5 = 15

I. 7

2.

3. [ Laplace Transforms

4,

5. )
V. Answer any THREE of the following; Marks: 3 X 5 = 15

]' -~

2

3. 1 Laplace Transforms '

4, | \\TJ‘/
2, ‘ / %’ &sg\e,t\tﬁ;

coflen®
| n. \l S. sh‘mgga |
190f 21 g0
. BGIINPT
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&
Xt
-"\?-l‘.f 7 f; -

PAPER - BSM 7
” NOTE: Answer All Questions Max Marks.7,
followin
ofthe & Marks: 5 x 2 = 1
4 N meﬂcal AnalyS‘S
1";‘. 8 i 3
v imswer any THREE of the following: Marks: 3 X 5 = 15
1.
2 .
45 f Vector Space (up to basis and dimensions)
= 4,
5.
/ 111. Answer any THREE of the following: Marks: 3 X 5 = 15
/ I. '
p .
3. + Vector Space (Lnear transformation till end)
4,
5. ]
IV. Answer any THREE of the following: Marks: 3 x5 =15
1. 7
2.
3. > Numerical Analysis (up to numerical differentiation)
4.
.'-.-'15.
V( Marks: 3 X5 =15

ks Numeékichl Analysis (numerical integration till end)

PAPER - BSM 8
Max.Marks:70

Time:3 Hours .
_ NOTE: Answer All Questions
1. Answer any FIVE of the following:

L. } Riemann Integrations

Marks: 5 x 2 =10

4 } Vector Calculus

5.

g'. Complex Analysis

y i v n =15

II. Answer any THREE of the following: /;}‘nc pa‘ arkii): 5
gera i eanegeOf A 8SEE
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1.

2,

3. Riemann Integrations

4.

5. : =15

:3x5

III. Answer any THRER of the following: Marks

l.

2

3 Vector Calculys

4,

5. a xE s
IV. Answer any THREE of the following: Marks:

A
1.
2. . )
3. Complex Analysis (up to analytic functions)
4,
5.
V. Answer any THREE of the following: Marks: 3 X 5 = 15
1.
2
3. Complex Analysis (from analytic functions ti|]
4. L
5.
"‘(\%\F{ g 560
o
4 ?&e of M
_ -
" \J-S'CO“ .CH‘.'MH"
210f21 rawainz g
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