J Module for Mathematics (Ilonours)
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Module for Mathematics (Honours)
Session: 2023 — 2024

Teacher’s

pame: Dr. Sabina Eyasmin

2nd Semester

-‘-“_"_‘_"""_“""'*"“"'""'“"'“" T . [ Nﬂ. ()f
| Months Paper Fopics 1 classes
- Partial order, total order relations. Jartitions of a set and
] - MATH2011 _ tial (mlall lul.\ order parf e t
February 2024 R its connection with equivalence relation, greatest lower
- MATH2021 . L i
‘ bound, least upper bound.maximal, minimal elements. |
e ——————— I SLTEN ——— - —_ -t
: lattice. bounded lattice. modular Jattice. distributive |
‘, AATH2 lattice. complemented lattice. qatement of Zorn's ; $)
| March 2024 MATHED 1 | ) .
= MATH2021 lemma. |
Revision and Question answer session and class-test 3
Semigroups, Monoids. Groups- examples including
ermutation group, Matrix groups M (n<n)(R).GL_n '
D MATH201T | Pt ey groups (M_(n"n) () 9
April 2024 (R),SL_n (R)).Z_n. clementary properties of groups.
MATH2021 . — = \
generators and relations. order of an element of a group |
i
Revision and Question answer session and class-test 3
Subgroups and examples of subgroups. cosets. normal
| Mav 2024 MATH2011 subgroup, center of a group. cyclic groups, Lagrange's 9
[ y e MATH2021 theorem.
L Revision and Question answer session and class-test ‘. 3
\ Rings, subrings. Ideals (left, right and two sided).
| June 2024 MATH2011 integral domain. field. subfield.- examples and basic | 9
\ MATH2021 properties, characteristic of a ring and field. \
Revision and Question answer session of all units l 3
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Module for Mathematics (Honours)
Session: 2023 - 2024

Teacher's name: Dr, Sabina Eyasmin

Ird Semester

Nao. ol
classes

Months Paper Unit Tupics

Limits of functions (i = 6 approach). sequential

September BMIBCCOS | criterion for limits, diverpence criteria, Limit theorems, |

2023 ’ ' one

sided limits. Infinite limits and limits atinfinity,
Continuous functions, sequential criterion for

continuity and discontinuity. Algebra of continuous

‘ functions. Continuous functions on an interval.,

| : | Intermediate value theorem, location of roots theorem. 10

| October 2023 | BMH3CCO3 preservation of intervals theorem. Uniform continuity. |

! non-uniform continuity criteria. theorems on uniform
continuity.

Revision and Question answer session

-

Differentiability of a function at a point and in an
interval. Caratheodory’s theorem, algebra of

differentiable functions. Relative extrema, interior

“ N ) extremum.Rolle’s theorem. Mean value theorem.

| November 2 ; . PR Xn [

v‘ 2023 BMH3CCO0S intermediate valu‘c DI:()pL‘Il_\" of derivatives, Darboux’s

theorem. Applications of mean value theorem to |

inequalities and approximation of polynomials. |

Application of differential caleulus: Curvature.

Revision and Question answer session and class test 4

Cauchy’s mean value theorem. Taylor’s theorem with
Lagrange's form of remainder. Taylor’s theorem with
Cauchy’s form of remainder, application of Taylor’s
theorem to convex functions, relative extrema. Taylor’s
3 series and Maclaurin's series expansion of various
Dc;:gglbcr BMH3CCO5 functions about some real number. Taylor’s series and
i Maclaurin’s series expansions of exponential and
trigonometric functions. In(1+x ). Hax+b), (1+x)"n,
sin x ete. and other functions. Application of Taylor’s
theorem o inequalitics.

16

Revision and Question answer session and class test 4

A quick overview in real analysis. Review several
4 properties of sets in R, Introduction to Metric space by 6
several examples.

January 2024 | BMH3CCO05 Metric spaces: Definition and examples. Open and
4 closed balls, neighbourhood, open set, interior ofa set.
Limit point of a set, closed set diameter ofa set,
subspaces, dense sets, separable spaces.

10

Revision and (‘)ucsl_ipp answer session and class test | 4

win
Deptt.\qf Mathematics
- Chandidas Mahavidyalaya
7 Khujutipara, Birbhum
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Module for Mathematics (Honours)
Session: 2023 — 2024

Teacher’s name: Dr. Sabina Eyasmin

4th ngrg.‘s‘_lcr

o No. of
Fopics classes

Months Paper

Riemann integration: incequalitices of upper and lower
sums. Darbauy integration. Darbaus theorem. Riemani |
conditions of integrability. Riemann sum and definition 14

of Riemann integral through Ricmann sums.
equivalence of two Definitions.

BMH4CCO08

February 2024

Revision and (Question answer session.

Riemann integrability of monotone and continuous
functions, Properties of the Riemann integral:
definition and integrability of piccewise continuous and 16
monotone functions. Intermediate Value theorem for
Integrals, Fundamental theorem of Integral Calculus.

March 2024 BMH4CCO08

-
Revision and Question answer session and class-test 4
A
2 Improper integrals. Convergence of Beta and Gamma 1
functions.

Pointwise and uniform convergence of sequence of
functions. Theorems on continuity. derivability and
integrability of the limit function of a sequence of
functions. Series of functions, Theorems on the 12
continuity and derivability of the sum function of a
series of functions: Cauchy criterion for uniform
convergence and Weierstrass M-Test.

BMH4CCO08

April 2024

(93]

Revision and Question answer session and class-test 4
Fourier series: Definition of Fourier coefficients and
series, Riemann- Lebesgue lemma, Bessel's inequality,
BMH4CCO08 Parseval's identity. Dirichlet's condition. Examples of .
Fourier expansions and summation results Tor series.
Revision and Question answer session and class-test 4
- | Power series, radius of convergence, Cauchy Hadamard
5 Theorem. Differentiation and integration of power
June 2024 BMH4CCO08 series; Abel’s Theorem: Weierstrass Approximation e
Theorem.
Revisigpﬂgp»d_gl_lcvspio_nrnnswer session of"all units 4
alic
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Module for Mathematics (Honours)
Session: 2023 — 2024

Teacher’s name: Dr. Sabina Eyasmin

- Sth Semester

No. of
classcs

Months Paper Unit Topics

Sample space. probability axioms. real random ‘
| variables (discrete and continuous), cumulative
distribution function. probability mass/density
September BMHSDSE21 | functions. mathematical expectation. moments.
2023 - moment generating function. characteristic function.

‘ ) &

'l discrete distributions: uniform. binomial, Poisson,

geometric, negative binomial. continuous distributions:

uniform. normal, exponential.

l
|
|

‘ Joint cumulative distribution function and its
‘ properties, joint probability density functions, marginal |
| ) and conditional distributions. expectation of flll']CIiOH of g
| October 2023 | BMHSDSE21 two random variables. conditional expectations.
independent random variables. bivariate normal
distribution.
Revision and Question answer session. 4

Correlation coefficient. juint moment generating
2 function (jmgf) and calculation of covariance (from 8

jmgf), linear regression for two variables.
November :

2023

BMHS5DSE21 Chebyshev’s inequality. statement and interpretation of

3 (weak) law of large numbers and strong law of large 8
numbers.

Revision and Question answer session and class test. 4

T

Central Limit theorem for independent and identically
b . 3 distributed random variables with finite variance, ¢
ef:g;; €r | BMH5DSE21 Markov Chains.Chapman-Kolmogorov equations. '

classification of states.

Revision and Question answer session and class-test. 4

Random Samples, Sampling Distributions, Estimation
of parameters.Null hypothesis. accept/reject null

4 hypothesis based on critical value and significance 16
~ PSRy . L i ;
January 2024 | BMH5DSE21 level, Testing of hypothesis. Several problems of
i . testing hypothesis,
|

Revision and Question answer session and class-test. 4
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Module for Mathematics (Honours)
Session: 2023 — 2024

Teacher’s name: Dr. Sabina Fyasmin

Ccr

6th Sgln_qgl_

No. of
classes

Unit Topics

Months Paper

— R U————

Theory of Space Curves: Space curves. Planer curves. |
Curvature. torsion and Gerret-Frenet formula. K

1 Osculating circles. Osculating circles and spheres.
Existence (;f'spacc curves. Evolutes and involutes of .
curves. i

P

February 2024 BMHGDSE42

e
Revision and Question answer session.

| March 2024

April 2024

|
1
|
‘\
|

BMH6DSE42

Theory of Surfaces: parametric curves

on surfaces.

BMHG6DSE42

Direction coefficients. FFirst and second Fundamental
forms

I ——
Revision and Question answer session

Principal and Gaussian curvatures. Lines of curvature.
Euler’s theorem. Rodrigue’s formula. Conjugate and

Asymptotic lines

—t

Revision and Question answer session and class-test |

Project

Instruction for Project work

May 2024

BMHG6DSE42

Developables: Dey elopable associated with space

curves and curves on surfaces. Minimal surfaces. '

Geodesics: Canonical geodesic equations. Nature of
geodesics on a surface of revolution.

(93]

and class-test '

Revision and Question answer session and class-test |

Project

Instruction for completing Project work 1

June 2024

BMHG6DSE42

Clairaut's theorem. Normal property of geodesics. l
Torsion of a geodesic. Geodesic curvature. Gauss-
Bonnet theorem.

W

Revision and Question answer session of all units and

class-test
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Module for Computer Seience
Session: 2023 - 2024

Teacher’s name: Dr. Sabina I yasmin

st Semester

— , ;

| ; . \ o L No.of
| Months \ Paper l'opics | cfasses
b S : IO .

I

| August 2023 COMP1031 Introduction- Introduction Lo computers [-volution

! 4

- Generation of Computers 1

| September 2023 COMP1031 Computers Ihu.m.h\ /\ppllmlmns ol Computers. 4

\ Windows B‘mu - Inlmduwnn o w \mrcl

I /,,_,_‘r — -

1 1

‘ 3 : v text - « Formatting |

' October 2023 Editing a docmmnl Move ¢ md( opy te o
text & Paragraph |

ment - € )lumns Tables and Other
\ November 2023 f[z‘:::l‘:'::mb document - ¢ 4

R A,#_ﬂ/’_’/’,—-}——"" ;

\ December 202 Revision and Question answer session and class-test L 4

I R s e T S
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Mathema
Prof. Bhaskar

Module

tics (4yecar Hons) 18t Semester 2023-2024
Ghosh

Paper: Calculus, Geomeltry & Vector Calculus.

I".;;'

3 No of Class Topics
; Month
2+3 Hyperbolic functions, high&‘ order derivatives o
3
| ¥ : — .
- 1 higher order derivatives ,Tutorial
L 1+3 Leibnitz rule and its diipplﬁi;c-éfions”#ta'—r—);cﬁi‘laﬁg of
8 e+ giny, e8¥+bcosy, (ax + b)"sinx, (ax + b)"cosx.
E
g 2+3 . Inderminate Form and L’Hospital’s Rule.
o . - :
n 1 Inderminate Form and L’Hospital’s Rule ,Tutorial
- 2+1 Concavity and inflection points, Envelopes, Asymptotes.
£ . .
g. 1 Envelopes & Asymptotes, Tutorial
@]
J 3+1 Curve tracing in Cartesian coordinates, tracing in polar coordinates
. standard curves.
| o
| E 2+3 Reduction formulae, derivations and illustrations of reduction formul:u«
; %" for the integration of sinnx, cosnx, tannx, secnx, (logx)" ,sin"xsin™x,
Lz I
f 1 Reduction formulae ,Tutorial
| 2+2 Parametric equations, Parametrizing a curve, arc length, arc length o!
|5 parametric curves, area of surface of revolution.
-
g 2 Reduction formulae ,Tutorial
g |
|

Dept.t. of Mathematics
Chandidas Mahavidyalaya
Khujutipara, Birbhum
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Module

Mathematics (4year Hons) 2nd Semester 2023-2024
Prof. Bhaskar Ghosh

Paper: Programming in C.

{ No of Class - Toplcs—
| Month
- .
! 2+3+2 | Introduction, Basic structures, Character sct, keywords, Identificrs
} Constants. Variable type declaration, operators: Arithmetic, Relational.
’1 Logical, Assignment, Increment, Decrement, Conditional.
| £ Operator Precedence and associativity, arithmetic expression
L8 g . ; .
- Evaluation and type conversion. Character reading and writing.
-2 Formatted input and output statement.
| W
I*1 | Programming in C ,Tutorial
L ,
; 2+3+2 | Decision making (branching and looping): simple and nested if .
if- also, switch, do-while, for statements.
| = ;
* g Concepts of array variables, string handling with arrays-reading
2 and writing, string handling functions.
1 2+1 | Programming in C Tutorial
2+1+2 | User defined functions, call-by value, call-by-reference functions
and their user, return values and their types, nesting of
T functions,recursion.
Q
< - . .
2 Programming in C ,Tutorial
3+1 Structures: Declaration, initialization, nested structures, arrays of »
structures, arrays within structures.
: . . ' .
2 2 Programming in C ,Tutorial
2+2 Pointers: Declaration, initialization, accessing vabiables throilgh
pointer, pointer arithmetic, pointers and arrays.
']
c . .
2 2 Programming in C ,Tutorial

Deptt. of Ma cs

Chandidas Mahavidyalaya
Khujutipara, Birbhum
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Module
Mathematics (Hons.) 3rdSemester (2023-24)
Prof. Bhaskar Ghosh

"o | Paper | Unit] ’ Topics | . No. of
| 2 !
= classes
| <
| o
| =
- ccor [T Algorithm, Convergence, Errors: Relative & 2+3
! by Absolute, Round off. Interpolation: Lagrange
F "é and Newton’s method Error bounds.
()
o |
QO
n
' CCo7 IV | Finite difference operato}éft}regory forward and | 1+1+2
‘ backward difference interpolations. Numerical ;
§ differentiation: Methods based on interpolations ]
; % methods based on finite differences. 1
H O : B
; II Regula- Falsi method, Fixed point iteration, | 2+1+2
| Newton-Raphson method, Rate of convergence f
of these methods., f'
| =
. CCo7 II' | Truncation, Transcendental and Polynomial | 3+4
‘ equation, Bisection method, Newton'’s method,
| o Secant method ‘
| (] i
2 | ,
EE) III | System of linear algebraic equations: Gaussian 2+3+4
Z Elimination and Gauss Jordan methods. Gauss
1 z Jacobi method. Gauss Seidel method and their
} convergence analysis. LU Decomposition.
i " CCO7 | Il & | Ordinary Differential Equations: The method of | 4+3+2
] 8 V | successive approximations, Euler’s method, the
l S modified Euler method.
g
a
| > CCo7 Runge- Kutt method of orders two and four. IR
| o '
| 2 Revision and question answer session, |
3
matics
eptt. of Mather
C\‘\;‘an%idas Manavidyaléya
Khujutipara, BirBhum
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Module

Mathematics (Hons.) 4" Semester (2023-24)
Prof. Bhaskar Ghosh

\MUHU\S Paper | Unit Topics B [ No. of
_ | classes
| March | CC10| 1 Definition and examples ol rings, propertics of | 10
\ rings, subrings, integral domains and ficlds, \
\ characteristic of a ring. Ideal, ideal generated by
‘. a subset of a ring, factor rings, ‘
- . _ A
" April [ CCl1O0| I Operations on ideals, prime and maximal ideals. 13
“1; & Ring , homomorphisms, properties of ring 3
1\ 11 homomorphism’s. Isomorphism theorems [, 1
' and 111, field of quotients.
e
[T | Vector spaces, subspaces, algebra of subspaces, 14
& quotient spaces, linear combination of vectors,
v linear span.
Linear independence, basis and dimension,
dimension of subspaces, extension, deletion and
| replacement theorems. B
v Linear transformations, null space, range, rank 12

and nullity of a linear transformation, matrix
representation of a linear transformation, algebra
of linear transformations. [somorphisms,
Isomorphism theorems, invertibility and
isomorphisms, change of coordinate matrix.
Revision and question answer session

=,

Deptt. of Ma ematics
Chandidas Mahavidyalaya
Khujutipara, Birbhum
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