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l't Semester (20L7-L8)

No. of

classes

2+3+5+3

2+4+3+4

ChanCidas M ahavidyalaya

Months Pa per U nit Topics

November CCOz tl Equivalence relations anc'l part itions. Functr orr s,

Composition of fiLnctions, Inveltible firnctiorrs. Onrr to

one correspondence and cardinality of a set. Well-

ordcr irrq llroncrty ol' positive intesel's.

Ail l
tT-T.

December' CCO2 il Division algorithm, DivisibiIity ancl EucIidear-i-

algolithn-r. Congruence relation between integers.

Principles of MathematlcaI Incltrctron, statenrent of.

Fundamental Theorerr of- Arithmetic.
January CCO2 ltl Systems of linear equations, row reduction and echelon

forms, vector equations, the matrix equation Ax=b,

solution sets of linear systems, applications of linear

systems, linear independence.

4+3+2+l

Februa ry CCO2 IV Introduction to linear translbmations. rnatrix of a

linear transtbrmation, inverse of a matrix,

characterizations of iuvertible matrices. Vector Spaces

of Rn, Subspaces of Rn, climension olsubspaces of'

Rn, ranli of a n-iatrix,

March CCO2 E,igen values, Eigen Vectors anci Characteristic

E,quation of a matrix. Cayley-l-larnilton theorem and

its nse in tinding the iuverse of'a matrix.
Revision and Question answer session.

4+,5

Khujutipara, Birbhum



2nd Sem este r ( 201" 7 -LB')

2+5+3

Months Pa per Unit Topics No. of

classes
April CCO3 Revie',l of Algebraic and Orcler,Propcrties ol'R. s-

neighbourhood of a point in R. Iclea ol.countable sets.
ttncountable sets and uncountability of R.. Bouncled abot,c
sets, Boi-mdecl below sets. BoLrndecl Sets, Unbour-rclecl

sets. Suprerna and Infirla. Conrpleteness propertl, of R
ancl its t ES

lVlay CCO3

Density of Rational (and Irrational) numbers in R.
Inter"r,als. Limit points of'a set, lsolatecl points. Open set.
closed set, derivecl set, Illustrations of Bolzano-
Weierstrass theorem fbr sets. col-lrpact sets in R. Heine_
Borel Theorem.

The Archimedean Property, 3+4+3+5

J une CCO3 lt Sequences,

Limit of a s

B oun cie d s e cl Ll e n c cr, C on v e rge n t s e rl Lt e r.) c e 
"

eqllence, limint-, lim sLrp. Lrmit fheorerls.
Monotone S LI E NC L]S Monotttne Theoren-r.

2 +3+4+3

J ulv CCO3 ir &

Alt

units

quences, Divergence Criterra. Monotone Subsequence
Theorem (statement only), Bolzano Weierstrass Theorem for
Sequences. Cauchy sequence, Cauchy,s Convergence
Criterion.

Revision and Question answer session.

Su bse

2+3+5

ffi#ffi^*-;
Chandidas M ahavidYaNaYa

Khuiutioara, Birhhunt



Months Paper Unit Topics
No.of

cl a sses

July lil T

E

N

S

n

R

C

A

L.

Tensor as a generalized concept of a vector in E3. Generalization of

idea to an n-dimensional Eucledean space (En), Definition of an n

dimensional space, Transformatlon of Co-ordinates, Summation

Convention, l(ronecher delta, lnvariant.

August

Contravariant and Covariant vectors, Contravariant and

Covariant tensors" Mixecl tensors. Alge bra ol tensors"

Symrnetric and Sl<erv symntetric tensors, Contt'action. OLtte r

and inner products of tensors, Quotient Iaw (Statement only)

September ilt

Fundamental metric tensor of Riemannian space,

Reciprocal metric tensor. A magnitude of a vector, angle

between two vectors, Christoffel symbols, Covariant

differentiation of vectors and tensors of rank 1 and 2.

November IV

D

I

F

F

E

R

E

N

T

i

A

L

Definition of ordinary differential equation-its order and

degree, Formation of ordinary differentiai equations by

elimination, Examples of differential equation from

various fields of Sciences. First order linear equation, 1.F.,

Exact d iffere ntia I Eq uations, cond ition ogf i ntegra bi I ity.

Solution of differential equation.

December IV

.la nu a ry

Februa ry
E

a
U

A

T

I

o

N
March IV

Part-ll (20L7-18)

Complete primitive and particular integral of ordinary

differential equation. Linear differential equation-Linear

property of its solutions. Picard's existence theorem (statement

ON

E,quation olfirst order and first degree-exact equations and

those convertible to exact tbrnt. SolLrtion by separation of
variables. Hornogeneous equations. Linear equations ol flrsl

order. Equations of first r,rrder bLtt not of tlrst degree-

eclnations, equations solvable fbr y. ecluation solvable fbl x.

singular solutioi-rs, Clair alt's form. Singular solution as

envelope to family of genet'al solution to the equation.

Linear differential equation of second and hlgher order. Two

linearly independent solutions of a second order linear

differential equations and Wronslcian, general solution of

second order linear differentialequatior-r, solution of llnear

differential equation of second order with constant coefficients

Solution when values of y and x are nata nt.

Particular integrals for second order linear differential

equation with constant coefficients for polynomial, sine,

cosine, exponential function and for function as

combination of them or involving them. lVethod of

variation of parameters for P.l. of linear differential

equation of second order.

Revision and Question answer session.

M

laza)a)

2+3+4

4+3+4

5+3+2

2+3+4+3

2t 4+3

1+4+3+3

1+2+4+3

Chandidas

. KhulutiP

MahavidYalaYa

ara, Birbhurn

ilt



Months Paper Uni

t
Topics No.of

classes

July

A

Metric. r:xamples of standarci uretric spaces inclttiling Eticleaclcatr arrtl

Dissrete rretrics; open ball. closcd ball. open scts: m{itric topology,

closed sets, Ir-nit lroints. ancl tl'reir lunclamental prope-rties: inLe riur.

closure arrc[ boLrnclary ol subsets ancl their-interlelation; clensertcss:

separable and second coLLntable rnetric spaces ancl tlreir relationship.

2+3+5

August A Continr-LiLy : Doiinition of'conIinrLoLrs ]irnctions, algebra ol'rcal/conrplcx

valuecl continuous functions, clislanoe betwoon a point antl a subset,

distance between two subscts. Connec:tedness: Conncctc(l sr-rbsets olthe
real lirre R, open connected subsets in R2, cornponcnts: contporlents o1'

open sets in R andR2; Stmctule ol'opcn sc1 irr R, contrnuity ancl

connectedness; intermecliate value thsort:m.

September A Secl-rence and complctcness: Scquence , subsecluence antl thcir'

convergence; Car.rchy seqllenLre ancl completeness, colnpieteness o l' Rn;

Cantor's theorem oonoerning con.rpletencss. Detlnitrr.rn o1'cornplction o1'

a metric spaca, constrlrctiorr of the reals as the corrrplction of the

incomplete rnetric space of the rationals with r-rsual clistance (proof not

req uired). Co ntin u i ty prosernes rro n vergence.

October A Cornpactness: Dellnitions (by u-rcans of'open r:ovcnng). Corlpact

metric spaces and flnite intcrssction propefly (FIP) ot' closed setst

Cornpaot subsets, continuity antl compactness: sequential compaotncss.

Equivalence belween colrpactncss and seclrLcntial cronrpactness, re lation

betrvee n compaotness, cornpletene ss anrl totll bor.rnrletlrress.

3+4+2

November A Heine-Borel theorern concern in g charactelrzation ol' compact slLbsets o f
Rn. Unilinn continr.rity and continLrity on contpact sets; clistance between

two non ernpty disjoint closed sut one ot'rvhich is cr.-rmpuut is a pusitire
real.

December vilt A A1:rproximation of numbers, clccirral places. significant Iigures. Rourrr[

olf errors in numerical calculations. lrldition. subtraction, rrr-rltiplication

and clivision. Loss of significant fignres, Inherent crrors in nLLme rical

r-netl-tods. Orclinary and divided clitl'erences. Proagation of'error in

clifl-ere nce lable . Probie rns of inttrrpolation, re rnainclor in intcryrolalion.

4+3+4

January vllt A Newton's lbnvarci anrl brclovrrci i ntcrpolat io n {brrrr-r li.rc. N c rvLon's

tli videti tli l'lclcnoc lbrnrLrla. Ccntral i nterpolation lbrmul ac : (ia uss,

Stilling and Bessel's ibrnrulac (DcciLrction not necessary). Lagrange-s

interpo Iation fbn-nLrla. Inverse i nterpo lation lonnr.rl a.

Fe brua ry vilt A Nr"trnerisal integration : Nervton-Cotes' tbrurLrla (error term rnay be

stated). Trapezoidal rule, Simpson's one{hird nrle, Inheront crrors,

clegrec of precision. Nurrelical urcthods lbr finding thc real roots o1'

algebraic ancl transcenrlental cLluations:Loc:ltit.rn ol'rrrots by TabLLlatron

and Craphical methocl. Finclin-e the roots by the rnethod oi'(i)
RegulaFalsi (ii) Fixed point iteration ancl (iii) Newlr-rn Raphson & their

convergences.

March vill A Solution of a systen-r o1'linear eclLration : Gauss' elinrination rriethod ancl

Gauss-Sr:idel u-rethorl; statement of convcrgence oliteria. Solution olljrst
orcler ortlinary diflerential ecluations: Picarcl's urgtl-rocl, ErLler's methocl

(moclitred), Taylor's rnethod and Rr,rnge-Kutta's nrethod of second ancl

lourth order.

1+l+7+2

Part-lll (201.7-18)

5+4+4

3+5+3+

2

2+3+4

I+4+3+ )

1+4+3+3

Chandidae to{at:avfrdYataYa

KhufutiPara, Birhhurn

a



Module for Mathematics (Honours)

Session: 2017 - 2018
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L't Semester (20L7-L9l

&

Montns Paper Unit To pics No. of

classes

Julv CCOl IV Differentiai equations and mathematical models.

General, particular, explicit, implicit and singular

solutions of a differentiai e q u ation

6

AL,gt-rst CCOl ilt&
IV

Exact differential equations and integrating factors,

separable equations and equations reducible to this

form, Iinear equation and Bernoulli equations, special

integrating factor a nd transformations.

Reflection properties of conics, translation and

rotatlon of axes and second degree equatlons,

t2

September CCOl Iil Classification of conics using the discriminant, polar

equations of con ics.

Spheres, Cylindrical surfaces, Central conicoids,

Paraboloids, plane sections of conicoids.

09

October CCOl Il Generating lines, Classification of quadrics,

illustrations of graphing standard quadric surfaces like

cone, ellipsoid.

6

Novem ber CCOl All

units

Revision and Question answer session t2

34--

-rffiffii$iH*11H"



Months Pa per U nit To pi cs No. of

classes

January CCO4 IV Tri p rod uct. 04

February CCO4 lntroduction to vector functions, operators with vector-

valued functions, limits and continuity of vector

functions, differentiation and integration of vector

fu nctio ns.

08

March CCO4 ill Equilibrium points, interpretation of the phase plane,

Power series solution of a differential equation about

an ordinary point, solution about a regular singular

poi nt.

08

April CCO4 Graphical Demonstration 09

May All

units

Revision and Questlon a nswer session 06

2nd Semester (2017-L9l

Part - lll (2017-18)

Months

Paper No. of
C IaSSeS

July VI Continuum Mechar-rics ll
August VI Physical fbur-rdation of classical clynamics t2

September VI Dynamics of a syslem olparticles lt)

October VI Introcluction to rigid body clynamics l0

November VI Statics-Forces in 3 -c1 i r-r're nsio n. V i rtLral W ork, t4

December VI Stable & unstab1e eclniIibrium. EclLriIibriurrr of flexibIe

strlnq

t3

January VI I3qnilibriurr of lluicl ir-r a given tield ot'torces. , t2

t2Febmary VI PressLrre in a heavy hor.r.rogeneotrs lrc|,rid

March VI EqLrilibrium o1' l'loating boclies. Gases. 09

gR-

DePtt. of Mathematics -
d;ill"lffi#HL'fll::"

ilt

Topics



Module for Mathematics (Honours)

Session: 2017 - 2018
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Lst Semester (2017-tB)

10

Months Unit Topi cs No of

classes
November CCO2 dr reprg5snlation of complex numbers, n_th roots of

unity, De- Moivre's theorem for rational indices and its
a pplicatio ns.

Pol
4

December cefi) equations: Relation between roots and
coefficients, Transformation of equation, Descartes rule of
signs, Cubic and bi-quadratic equations. Reciprocal
equation, separation of the roots of equations, Strum,s
th e ore m.

Theory of

January CCO2 t&il lnequality: The inequal

Schwartz inequality,

ity involving AIVt>GM>HM, Cauchy-

Equivalence relations and partittons, Functions, Composition
of functions, lnvertible functions, One to one

of a setco rreS ndence and cardinaii

o

Februa ry CCO2 lt ng property of positive integers, Division
algorithm, Divisibility and Euclidean algorithm. Congruence
relation between integers. principles of Mathematical
lnduction, statement of Fundamental Theorem of
Arithmetic.

Well-orderi
8

March CCO2 lt IRev IS no na d Qu st ioe an SWn Ser 5Se oi n. 2

'ffiilfrffiH*liH'.
@,4

Pa per



Months Pa per U nit Topics No. of

classes

April CCO3 il Sequences, Bounded sequence, Convergent sequence,

Limit of a sequence, limit -inf , limit- sup. Limit Theorems

5

May CCO3 il Monotone Sequences, [Vonotone Convergence Theorem

Subsequences, Divergence Criteria. Monotone

Subsequence Tlreorem (statement only), Bolzano

Weierstrass Theorem for Sequences. Cauchy sequence,

Cauchy's Convergence Criterion.

3+4+3+2=12

June CCO3 lnfinite series, convergence and divergence of infinite

series, Cauchy Criterion, Tests for convergence:

Comparison test,

1+3+4= 8

J uiy CCO3 iil&
All

units

Limit Comparison test, Ratio Test, Cauchy's nth root test,

lntegral test. Alternating series, Leibniz test. Absolute

and Conditional convergence.

Revisron and Question answer session.

2nd Semester (2017-L8l

2+3+5= 10

ot Mathematice

MahavidYalaYa



Part-ll (zOL7-L9l

No.of

classes
Paper Un

it
Months

2+4+4

=10

Polynomial equation, Fundamental theorem

(Statement only), Multiple roots, Statement of Rolle's

theorem only and its applications, Equation with real

coefficients, Complex roots, Descarte's rule of sign,

relation between roots and coefficients, transformation

of equation, reciprocal equation, binomial equation -
special roots of unity, solution of cubic equations -
Cardan's method, solution of biquadratic equation -
Ferrari's method

of Algebra
ilt

5+4+2
_11
- L,1

Inequalities involving aritl-rmetic. geolnetrlc

harmonic means. Schrvarz ancl Weierstt'ass's inecluaIi

Simple Continued fraotion and its convergents,

representation of real numbers,

ancl

ties.
August ilt

3+2+3+2

=10

A Complex numbers, De Moivre's theorem. Direct and

lnverse circular and hyperbolic functions, logarithm of a

complex ua nti

Septenrbe

r

lil

3+3+2

-a
iil B Transformation of Co-ordinates, lnvariants, Genera

equation of second degree, Pair of St lines,

Classification of Conics, Pole, Polar, Polar Co-ordinates,

Polar equation of st. lines, Circles, Conics, tangents,

normals to Conics and their properties.

October

2+3+4=9
B Rectangular Cartesian Co-ordinates, Transformation o

Co-ordinates, lnvariants, Planes, St. lines, Shortest

distance between two lines, Spheres, Cones, Cylinders,

Ellipsoid, Paraboloid, hyperboloid

November ilt

4+3+4=71
B Tangent Planes and Normals and their properties,

Central Quadrics, Ruled Surfaces, Generators, their

properties, Classification of Quadrics.

December iil

ill C Revision and Question answer sesslonJanuary

1+4+3+3=

11
CFebruary

6
C ,Cauohy-I-Iatlamard Theorenl. I ntt'ocluction o

sinz, cosz, tattz ttttcl the branches o1'lr-rgz arlcl

t exp(z),

the ir

trnalytic bcl-ravior.

Ma rch

A

Deott. of Mathematics

Cfrandidas MahavidYalaYa

KhululiPara, $rhhum
(D.D.{r/U,
\*7.',---:--

Topics

July A

5

lil

ilt



No.of

classes
UnitPaperMonths

Riemann integration: inequalities of upper an

Darbaux integration, Darbaux theorem,Riemann conditions of

integrability, Riemann sum and definition of Riemann integral

through Riemann sums,equivalence of two Definitions Riemann

integrability of monotone and continuous functions, Properties of

the Riemann integral; definition and integrability of piecewise

continuous and monotone functions

d lower sums, 2+3+3

-o-o
July

B htterntecliate Value thco|c-nr fbr Integrlls, Fr-trlcla|l-tctltal theorctll of

Inteqlal Calcltlus.

5+4+2
11

-_Lt
August

Pointwise and uniform convergence of sequence

Theorems on continuity, derivability and

integrability of the limit function of a sequence of functions Series

of functions, Theorems on the continuity and

derivability of the sum function of a series of functions; Cauchy

criterion for uniform convergence and Weierstrass

of functions

M-TeSt

3+2+3+2

=10

BSeptember

BOctoher

DNovember

Iutrotluction of cor-r-rplcx ttumber as ordt'r'ed pair

interpretatior.r, metric structure of the complex plarle C, r'egions irr

C. Steleographic projection and extencled complex piane Co arlcl

circles in Co Continuity and cliff-erentiability ola con'rplex llinction'

4+3+4=Ltof'reals, gconretlic
December

C Analytic,

firnctio rts

functions anc[ Cattchy Rictttanrl equation,

Power series, radius of cronvergence, sum functiou antl

behavioul r,vithin thc crrclo olconvu

1,+4+3+2=

10

rts iuta

harnron ic

ncc

ja nuary

CFe b rua ry

C

Transformation (mapplng), Concept of Conformal mapping,

Bilinear (woblus) transformation and its geometrical meaning,

fixed points and circle preserving character of Mobius

,Cauchy-Hadamard Theoretll. I Iltrocluction of

tanz aucl the branches of logz ancl thcir analytic bchrrr ior

6cxp(z), sitlz, cosz,

tra nsf o rma tio n

1+4+3+3=

11

March

Part-lll (20L7-t9l

Fourier series: Definition of Fourier coefficients and series,

Riemann- Lebesgue lemma, Bessel's inequality,

Parseval's identity, Dirichlet's condition.

Examples of Fourier expansions and summation results for series'

Power series, radius of convergence, Cauchy Hadamard Theorem'

Differentiation and integration of power series; Abel's Theorem;

Weierstrass Approximation Theorem

3+4+2

-o

2+3+4=9

-rff{nti$imrr,'

Topics

D

C
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Module for Mathematics (Honours)

Session: 20L7 - 2018
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L't Semester (2017-L9l

Months Pa per Unit Topics
No. of

classes

November CCOl

C

A

L

C

U

L

U

S

Hyperbolic tunctions, higher order derivatives.

Leibnitz rule and its applications to probleti-ts,

concavity and tntlection points, envelopes.

5

Decemhrei" CCOl

Asymptotes, curve tracing in Cartesian coordinates, tracing

in polar coordinates of standard curves, L'Hospital's rule,

applications in business, economics and life sciences.

Reduction formulae, derivations and illustrations of

reduction formulae for the integration of sinnx, cosnx, tan

nx, sec nx, (log x)n, sinnx,sinmx.

3+4r 2-9

January CCO].

paramefrc eqlrattons, paratlett'tzll]g a cllrve, arc

length, arc length of paratuetric ctLt'ves. area of surlace

ol revolr-ttiort.

Techniqr-res of sketching conics.

Reflection properties of conics, translation and rotation

ofaxes and second degree equations, classitication

of conics using the discrinrinant, polar eqttations of
COII ICS.

3+ 1+6= 10

Februa ry CCOl

Spher es.Cy I indrr c:r I surtaccs. Centra I con I coi cis.

paraboloids, plane sections ol conicoicls, Generiiting

1ines, cl assitjcatio n ol c1 Ltailrics, I I lr.rstrati orts ot'

graphing stanclard quadric sttrlhces lil<e c,one, ellrpsoid.

4+4=8

March CCOl Revision and Question answer session

MahavidYalaYa

KhuiutiPara' Birbhum

3



2nd Semester (2017-L8)

Months Pa per Unit To p ics
No. ot

classes

Api'il CCO4
D

I
F

F

tr
D
I\

E

N
T
I
A
L

E

a
U
A

T
I
0
N

Lipschitz condition and Picard's Theorem (Statement

only)" General solution of homogeneous equation o1'

second orcler, princrple of super position fbr
homogeneous equation, Wrtrnsl<ian: its properties and

applications.

5

Nlay CCO4

Linear homogeneons and non-homogeneolrs equations

of irigher order with constant coefllcients. lluler's
equation, metl-rocl of undetenninec'l cclef llcrents, r-nethocl

of variation of' parameters.

3+4+2+2=1,1

iune CCO4

Systerns of linear diflerential ecluatior-rs, types of linear

systerxs, clilferential operators, an operator method

tbr linear systems wilh constant coefllcients.
tsasic Theory of linerr systc'rns in nolrlal tbnr,

homogeneous linear systems u,ilh coustant coel'ficients:

Two Eqnations in trvo unlinou,n flnctions.

t+4+4=9

Ju ly CCO4

Equilibrium points, interpretation of the phase plane

Power series soiution of a differential equation about an

ordinary point, soiution about a regular singular point

Revision and Question answer session.
"2+j+{-9



Months Paper Unit Topics

J uly IV

E

C

't-
I

n

R

A

N

A

L

S

I

S

Vector Algebra : Addition of vectors, Scalar and Vector products of

two vectors, Scalar and vector triple products, Geometrical

interpretations of different Products. Representation of a vector in

E3, Components and resolved parts of vectot"s,

August IV

Point of divisjon of a line seglnent. Vector eqtlatlon o fa

straight line & a plane., Continuity and differentiability of

vector-valrted functiou ol one variable. Velocity and

acceleration. Space curve, Arc ler-rgth, Tangent' Norrnal.

lntegration of vector-r,alued flnction of one variable.

5+4+3

-11

Septembe
l\l

Vector-valued functions of two and three variables,

Gradient of scalar function, Gradient vector as normal

to a surface. Dive nce and curl, their ro erties.

3+2+3+

2

=10

October iV

Evaluation of line integral. Green's theorem in the

plane. Gauss and Stokes, theorems (Proof not

required), Green's fr rst and second identities.

Evaluation of surface integrals.

3+3

-6

November ilr

L

I

N

E

A

R

A

L

G

E

6

R

A

Matrices, addition and multiplication of matrices, row

equivalence, row reduced echelon form, elementary

matrices, nonsingular matrices, inverse, Hermitian, Skew

Hermitian, orthogonal matrices.

2+3+4=

9

December ilt

Vector space, linearly dependent and independent vectors,

subspaces, span of a subset, basis, dimensions of a finite

dimensional vector space, change of coordinates

4+3+3= 1

0

Janua ry

Rorv rank and colLtmn I'anl< of a rnatlir. t'ank ola rnatt.ix.

Deterl'rinants anci its propelties, Laplaces' expansions of

determinants (proof not reqLtired), product of detern'rinants

loof not uired

February llr

Linear transformation, algebra of linear transformation.

existence of solution of homogeneous and non-

homogeneous system of linear equations and determination

of their solution.

4+3+3= 1

0

March

Part-ll (201-7-18)

Characteristic equation, statement of Caley-Hamilton

theorem and its application like inverse and powers of

a non-singular matrices, eigen values, eigen vectors,

similar matrices, slmilarity transformation,

diagonalization of matrices of order 2 and 3 with

application to GeometrY.

Revision and Question answer session

DePtt.

Chandi,Jas MahavidYalaYa

No.of

classes

2+3+4

3+3=6

=0)rL

I
3+

Khu!utiPara' Birbhtlm

ilr



Part-lll (2017-18)

Months Paper Unit Topics
No.of

classes

July vll

L

P

P

&

S

T

A

T

I

S

T

I

C

S

Ceneral intro,:lucti on to opti rr izati o tl prob I cnl, Dc:tln i ti orl o f 

'

L.P.P., Mathelttatical 1'ormirIation olthe problcm, Cl;rnorricaI &

Standald fbrn.r of L.P.P., Basic solLrtions. ltasiblc, basic tcasiblc

& optimal solLttiorrs, Reductiorr ofa i-casible soltttiorr to basic

f'easible solution.

2+3+3

-a

August vll

sets and their

, Convex feasible

cal solution. olL.

Hypcrplanes ancl Hypersphet.e s, Convex

proper-ties, Cottvex fllnctions, Extrenle pol rrts

regior.r, Convex polyhedron, Po lytr-rpc. C ra ph i

P.P. Fundan-rerrtal theorcr.ns of L.P.P., Re place tnent of a basis

vector, [tnprovecl bas ic leasi b l e so l r.tt ions, U r-r bourl clctl so ltrt iorr.

CoLrt'iition of optin'rality, Sinplex methocl' Simplcx algorithm'

Artiflcial variablc tec,hniclr-re (Big M methocl, Two phase

nreth o Invelsion oi a ttlttrix S nr eth od.

5+4+3

=72

September vlt

Duality iu L.P.P. : Concept of cluality, Fttndame ntal properties

of duality, Fmrtiamental theorem of duality, Dtrality & Sin-rplcx

methocl, D ual s i rrp lcx n'retl'toci a nd rl gorithm. Tt'a nspo ltrr t iorr

Problen'r (T.P.) : Matrix lbrm of'T.P., thc trarrsportation tablc,

Initial basrc ftasiblc solrttions (difterenl methods lilic Norlh

West comer", Rorv nttnin-ra, flolltn-rn minirna. N4atrix nlinima &

Vogel's Approxinration rlethod), Loops irr T P. table and their.

properties, Optrmal solutions, Degenelacy in T.P., Ur.rbalanced

T.P.

5+6=l-1

0ctober vil

Theory of Carres: Intloclrrctiorr, Two person zero-stilll gtlllrcs,

Mir.rir.nax and Maxirnir.r priciples, Mininrax and Sacldlc point

thcorems, Mixed Strategies garres rvithor-tt saddle points.

Mirrin-rax (Maxinrin) criteriorl, Thc rules ot Dominrrrlcc.

Solution rnethods of ga:ttes rvithor-rt Saddle point ; Algeblaic

rnethocl, Matrix method, Craphrcal mcthod and Lincar

Progrant nr irrg lrethotl.

3+4+3

=10

November vti

Coucept ol rlrathenratical probrbi I ity. c lassical statisticir Ilncl

axiomatic definition of'probability, addition and multiplication

rule of probability. Conditional probability, Baye's thcorent.

L.rclependent evertts. Bernor"rl l i' s tria l, B inom ia l and Mu lt inornia l

Law.

2+3+4=

9

December vll
P

R

o
B

A

B

I

L

I

T

Y

Rar.rdom Variables, Distribution fi.rnction Discrete atrcl

colrtinuous distributions. Bi nornial, Poissor.r, Un iform ^ 
No rma I -

Car"rchy, Gamma, distribution and Beta distribution of'the t'irst

and second l<ind. Transfbrnratiort of t'andom variables. Discretc

ancl contirtnous distributiorts irl two dinlensiolls. Mathernaticral

expcctatron.

Jffrq-f

0

January vil

Theoreus o11 the cxpectiltion olsttln anc[ proclitct olrartclotrl

variables. Two ciirlrensiortal expcctatiotl, covariatrce,

Correlatior-r co-cfTic i en t. Mo nrent generatill g tiu-rctr on.

Char-acterrstic fitrrct contlitii.l na l nS.

1,+4+3+7

=10

Februa ry vll
Rcgressiou cun,e. X2 arrcl t ciish'ibLttiotts attcl theil itrterrelatiolls.

con\rer'-serlce in probabi I ity Chcbyshev's incqua I ity. Bcr-rloull i's

I i m it theorerr, Co I.ir,crgcttt:e i nproba bi I I ty.

4+3+3= 1

0

3March vtl
Concept of asymptotically nornral distribution, central lirlit

theoren'r irr case ol equal cotnponellts-

MahavidYalaYa

Khu!utiPara, Birbhum
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Module for Mathematics (Ilonours)

Session: 2018 - 2019

fi ,,.^r,lanx-""' 
^" 

q?;,"0^$.r^,""". 
"^ 

q.],,;
a \44%as\ ts .a vZ 44SErE n A.r4ll"444Na4414xa t\e.j

l't Semester (2018-19)

IVlonths Paper Unit Topics No. of

c I asses

Julv CCOl IV Differential equations and mathematical models

General, particular, explicit, implicit and singular

soiutions of a differential equation.

August CCOl ilt&
IV

Exact differentia I equations and integrati ng factors,

separable equations and equations reducible to this

form, linear equation and Bernoulliequations, special

integrating factor and transformations.

Reflection properties of conics, translation and

rotaticn of axes and second degree equations.

11

September CCOl Classification of conics using the discriminant, polar

equations of conics.

Spheres, Cylindrical surfaces, Central conicoids,

Paraboloids, plane sections of conicoids.

LL

October CCOl Generating lines, Classification of quadrics,

illustrations of graphing standard quadric surfaces Iike

cone, ellipsoid.

6

November CCOl Atl

units

Revision and Question answer session 6

fik
Deptt. of Mathematies

Chandidas MahavidYalaYa

KhututiPara' Birbhum
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Znd Semester(20l8-L9)

3'd Semester (20L8-19)

1"4

15

8

sL

'|#h*ffii;ftIl*'

!

11

No. of
classes

Top\csUnitP:perJ\)onlbs

)anu tat? \\
I ilpre proOuC-I.

vatued functions, limits and continuity of vector

tunctro ns -dtttere ntlalto n a nd'r nte qlatt o n of vector

fu nctio ns"

/)J)PrrJDls w)ilt v.erJor-rfn)
Ja€Pa'd?-ro,

Equilibrium points, interpretation of the p

\qrtq\\q\\\r-\lr\ tl a {ll\tr tr,\ra\ ttq,a$s:r absu\
hase plane,

poi nt

CCO4March

c -. .-q -.\S. *<-<\<\({ -.
Or dpr ilLd, DCr r Nr r)rl o\rv,l)i-I-)i)l

All

\\.\\
Revision and Question answer sesslon

Months Pa per U nit Topics No. of

classes

August CCOT r& tv Algorithm, Convergence, Errors: Relative & Absolute,

Round off. lnterpolation: Lagrange and Newton's

method Error bounds.

Finite difference operators. Gregory forward and

backwa rd diffe rence i nterpolations. N u merical

differentiation: Methods based on interpolations

methods based on finite differences.

10

September CCOT Regula- Falsi method, Fixed point iteration, Newton-

Raphson method, Rate of convergence of these

methods. Truncation, Transcendental and

Polynomial equation, Bisection method, Newton's

method, Secant method,

October CCO] ill System of linear algebraic equations: Gaussian

Eliminatron and Gauss Jordan methods. Gauss Jacobi

method

7

November CCOT Gauss Seidel method and their convergence analysis

LU Decom position

December CCOT Ordinary Differential Equations: The method of

successive approximations, Euler's method, the

modified Euler method, Runge- Kutt method of

orders two and four.

an ordinary point, solution about a regular singular

\

IZ



4th Semester(2018-19)

No. of

classes
U nit Top i csPaperMonths

10Functions of severalvariables, limit and continutty o

functions of n variables, Partial differentiation, total

dlfferentia bi I ity a nd differentia bi I ity, sufficient

condltion for drfferentiability. Chain rule for one and

two independent parameters, directlonal derivatives,

f

the dient, Jacobia

February CCO9

15
CCO9 l& Maximal and normal property of gradient, tangent

planes, Extrema of f unction of n variables with

necessary and sufficient condrtions, method of

Lagrange multipliers. Double integration over

rectangular region, double rntegration over non-

rectangular region, Double integrals in polar co-

o rd i nate s.

March

15il&
ilt

Triple integrals, Triple integral over a parallelepiped

and solid regions. Volume by trlple integrals, cylindrical

and spherical co-ordinates. Change of variables tn

double integrais and triple integrals. vector operators,

Gradient of a scalar function, directional derivatives,

Definition of vector field, dlvergence and curl

Aprii CCO9

CCO9 ill &

IV

Line integrals, Fundamentaltheorem for line integra

conservative vector fields, Application of line integral

to Worl< done.

Green's theorem, surface integrals, integrals over

parametrically defined surfaces. Stoke's theorem, The

Dive nce theorem

ls,MaY 15

K#----
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Part - lll (2018-19)

Months

Paper Topics No. of
classes

July VI Continlttu-n Mechani cs 1l

August VI tor-rr-rdation of classical cl L5 t2

September VI ofa stem of cles l0

October VI Intlodnctiort to ri cl bod d CS l0

November VI Statics-Forces iu 3 -clinlensi Virtr,ial Wor l:+

December VI Stable & unstable eqr-rilibriunr, EquilibriLrm of

tlexible s

I3

January VI E,quilibrium of tluid in a given field of fbrces, t2

February VI Pr essltre in a hea hclt-t-to NCOLIS uid t2

March VI uilibriun-i ot-floatin bodies Gases 09

Deplt. of Mathemaircc

Chandid as MahavidyalaYa

Khulutipara, Birhhum
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Module for Mathematics (Ilonours)

Session: 2018 - 2019
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L't Semester (20i.8-Lg)

Months Pa per Unit Topics No. of

classes
J uiy CCO2 r representation of complex numbers, n_th roots of

unity, De- Moivre's theorem for rational indices and its

Po ia

a lications"

4

Augrrst CCO2 equations: Relation between roots and
coefficients, Transformation of equation, Descartes rule of
signs, Cubic and bi-quadratic equations. Reciprocal
equation, separation of the roots of equations, Strum,s
theorem.

Theory of 4+2+4=10

September CCO2 r& lt : The inequality involving AM>GM>Hlvl, Cauchy_

neq u a lity.

Equivalence relations and partitions, Functions,
Composition of functions, Invertibie functions, One to one

lneq ua lity

Schwa rtz i

correspondence and cardinali of a set

2+3+5=9

October CCO2 ring property of positive integers, Division
algorithm, Divisibility and Euclidean algorithm

Well-orde

Con ence relation between rS

t+4=5

November CCO2 Mathematical lnduction, statement of
Fundamental Theorem of Arithmetic
Revision and Question answer

Principles of

sessron

2+2=4

DePtt' of

0handidas

Mathematics

MahavidYalaYa

il



2nd Semester (2018-19)

Months Pa per U nit Topics No. ot

c la sses

January CCO3 il Sequences, Bou ed sequence, Convergent sequence,

l-imit of a sequence, limit -inf , limit- su p. Limit

Theorems

q,

Fe bru a ry CCO3 II Monotone Sequences, IVonotone Convergence

Subsequences, Divergence Criteria Monotone

Theorem

Subsequence Theorem (statement only), Bolzano

Weierstrass Theorem for Sequences. Cauchy sequence,

Cauc s Conve ce Criterion

3+4+3= 10

March CCO3 ilt lnfinite series, convergence and divergence of infinite

series, Cauchy Criterion, Tests for convergence

rison test,

2+3+5+ 1= 1 1

April CCO3 ill

Limit Comparison test, Ratio Test, Cauchy's nth root test,

Integral test. Alternating series, Leibniz test. Absolute

and Conditional convergence.

3+4+5=L2

May CCO3 All

U nits

Revision and Question answer session 5

,ffi"

Corn



3'd Semester (2018-19)

Months Pape r U nit Topics No. of classes

August SEC11 Introcluction, propositions, truth ta b le, rtegation,

conjunction and disjunction. lm plications,

biconditional propositions. con\'erse, contra positive

arrd inverse lrropositiorts

2+4=6

September SECl 1 precedence of logical operators. Propositional

eqLrivaience: Logical eqnivaiences. Predicates and

c1r-ranti lLers : IntrodLrction, Q Lranti fiers, B i ndr n g

variables and Negations.

3+4+4=11

Octo be r CCO5 Lirnits of fitnctions ( t - t) approach), sequential

criterion fbr limits, divergence criteria. Lirnit

theorems. one sided linrits. Iltf inite limits and littlits

at inf,rnrty. Continuons lunctiorts, sequential

criterion f-or continuity and discontinuity. Algebra

o I contrrtLtr.rits lttnctions.

4

November CCO5 Continuor.rs fiurctions otr an iuterva[, irttermediate

va lue theo rer.r.r. I ocati on o f roots theoretn,

pr:eservation of in terval s theore tl't. U ni tbrru

continu i ty, no n-ltni 1b rrtt cort t i rl tl ity cri ter i a. th eore tlls

on r,rnrtonl c0lttrututv

4+3+5=12

December CCO5 il Difl-erentiabitity of a tr-rnction at a point atld in all

interval, Caratheodory's theorern, algebra ol
differentiab [e iitnctions. Relative extrelna, i nte ri or'

extremtur. RolLe's tlieoret'u. Meatl vallte theot'erlr,

interrnediate value property of clerivatives.

Darboux's theoletn. Appiictrtions o1'lnean vallte

theorerl to inequalities and approxinlation of

polynornials. Application of difl crential caIcnlLts :

Curvature

1+1+4+3+2=11

Deott. of Mathematics
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I



4th Semester (2018-19
Months Paper Unit Topics No.of

cl asses

February HCCOS 1. Riemann integration: inequalities of upper and Iower sums,

Darbaux integration, Darbaux theorem,

Riemann conditions of integrability, Riemann sum and definition

of Riemann integral through Riemann sums,

equivalence of two Definitions. Riemann integrability of

monotone and continuous functions, Properties of the Riemann

integral; definition and integrability of piecewise

continuous and monotone functions

2 +4+ 3

-o

lVarch HCCOB 1 Intemediate Vahre theorern for I.rtegraIs, Fundan-rentaI

theorem of lntegral Ca1cu1us.

5+5++2

=72

April HCCO8 2 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

continuity and

derivability of the sum function of a series of
functions; Cauchy criterion for uniform convergence

and Weierstrass

M-Test

3+3+3+2
a4

--L-L

May HCCO8 3 Fourier series: Definition of Fourier coefficients and

series, Riemann- Lebesgue lemma, Bessel's

inequality,

Parseval's identity, Dirichlet's condrtion.

Examples of Fourier expansions and summation

results for series.

3+4+2+1

=10

J une HCCOB 4 Power series, radius of convergence, Cauchy

Hadamard Theorem.

Differentiation and integration of power series;Abel's
Theorem; Weierstrass Approximation Theorem.

lr2-tr

DePtt.

Chandlil

Mathemililet0f



Months Paper Un

it
Topics No.of

classes

J uly B Riemann integration: inequalities of upper and lower sums, Darbaux

integration, Darbaux theorem,Riemann conditions of integrability, Riema nn

sum and definition of Riemann integral through Riemann sums,equivalence

of two Definitions. Riemann integrabilitv of monotone and continuous

functions, Properties of the Riemann integral; definition and integrability of

piecewise contlnuous and monotone functions

August B . Intennediate Value theorem tbr Integrals, Fltndatlental tl.reoren.r of

Integral Calculus.

5+5++2
_14
- tL

Septembe

r

B Pointwise and uniform convergence of sequence of f u nctions.

Theorems on continuity, derivability and

integrabillty of the limit function of a sequence of functions.

Series of f unctions, Theorems on the continuity and

derivability of the sum function of a series of functions; Cauchy

criterion for uniform convergence and Weierstrass

M-Test

October B Fourier series: Definition of Fourier coefficients and series,

Riemann- Lebesgue lemma, Bessel's inequality,

Parseval's identity, Dirichlet's condition.

Examples of Fourier expansions and summation results for

series.

November B Power series, radius of convergence, Cauchy Hadamard

Theorem.

D iffe re nt iat io n a n d integ ratio n of power se ries; Abe l's

Theorem; Weierstrass Approximation Theorem

December L

january C

Februa ry

March C

Part-lll (20L8-19)

Introduction of con'rplex nr.rmber as ordered pair ol r-eals, geometrir:

interpretation, metric strllcture of tl-re con-rplex plane C, r'egions in

C. Stereographic projeotion and extended complex plane Co anrl

circles in Co Continuity and ciifferentiability olr cornl-rlex titnctic,rr

Analytic fimctions and Car-rchy Rienrann ecluation, halnrortiu

t-unctions. Power series, raclius of'convergence, sunr function anci its

tI I1 behavioLrr lvithin the cilcle ol cor.r nce

Transformation (mapping), Concept of Conformal mapping,

Bilinear (Mobius) transformation and its geometrical meaning,

fixed points and circle preserving character of Mobius

transformatlon

,Cauchy-Haclamard Theorenl. Introcluction olexp(z). sinz. cosz.

tanz ancl the branc-[res ot- logz and tl'reir analytic behavior'.

2+4+3

-o

3+3+3+2

-11

3+4+2+7

=1p

1+4+3+

4=1-2

1+4+3+
l-1n

1+4+3+
) 11J-14

+4=92+3

6

Deott. of Mathematics
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Module for Mathematics (Honours)

Session:2018 -2019

2nd Semester (2018-19)

4,n Semester (20L8-19)

Months Pa per U nit Top ics No of

classes

January CCO3 II Sequence. Bor.rndecl seclLrence, converge nt serlLlcncc,

Liurit of a sequence. liminf, lirrsLrp ,limit Theorerr

6

Febniary CCOS II Monotone seqLlences, Monotone convergence Theorern

Subsequences, Divergent critena. Monotone

Subsequence Theorem.

1,1

March CC,t)-1 II Bolzano-Weierstritss theorenr tilr sequence. Cauchy

Se qttcnce. ('aLrchy's e onvcl'9cn( c ! r'itcrrJ.

1.2

April CCO3 III Int-rnite Series, convergence ancl c'iivergence ol infirrite

series, Cauchy C--riterion, Test tbr convergeuce:

Comparison test, Limit Cornparison test.

11

Mlay CCO3 III Ratio test, CaLrchy's root test, CaLrc:hy's nth root test.

Integral lest, Alternating series, Leibnitz's test. AbsolLrte

and Conditional convergence. Revision and Qucstion
answer session.

l2

Months Pa per Unit Topics No. of

classes

Febmary SEC21 I Definition, examples and basic properties of graphs,

Pseudo graphs, complete graphs, bi-partite graphs.

8

March SEC21 t&il lsomorphism of graphs, Eulerian graph, semi-

Eulerian graph and theorems, Hamiltonian cycles

and theorems. Representation of a graph by a

matrix.

1.2

April SEC21 il&ilt The adjacency matrix, incidence matrix, weighted

graph. Travelling salesman's problem, shortest path,

tree and their properties, spanning tree.

11TL

May SEC2 1 il &All

units

D ij l<stla's al gorithrn" \Varsha I I a I gori thrr

Revision and question answer session.

12

DePtt. of

ehandidas

Mathematics
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Module for Mathematics (Honours)
Session: 2019 -2020
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Odd (1st,3rd, 5th) Semester

1st Semester

Months Paper Unit Topics
\o. ol'

classcs

Novcmber 20i9 BMH LCCOl

Hyperbolic functions, higher order derivatives, Lcibtlitz rulc

and its applications to problems of type e^(ax+b) sin x,

e^(ax+b) cos x, (ax+b)nn sin x, (ax+b)^tt cos'-r etcr.

Concavity and inflection points of functions, cnvelopes of

farnily of curves, asyn-tptotcs of a plarre curvc, curve tracing

in Cartesian coordir-rates, tracing of variorts standard ctlrves

in polar coordinates, L'Hospital's rulc, applications in

solving several pr oblerns.

lf

Revision and Qucstion answer sessiotr and class-tcst )

Decerntler 2(-) 19 BM}lICCO1 2

Reduction lornrulae. derivations and illustrations ol

reduction formulae for the integration of sin nx, cos nx, totl

nx, sec nx, sinnn x sin^nt x etc. Paratletric eqLratiolls,

Parametrizing a curve with several examples, arc length,

finding arc length olpararnetric curyes, finding area of

sttrface of revoiution.

&

_l

Revision and Question arlswcr session and class-test ?-

I

Q,y^oNY"'
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3rd Semester

Months Paper Unit Topics
No. ol'

clrtsscs

November 20 19 BMH3CCO5

I

Limits of functions (e - d approach), sequential criteliort lor

limits, divc-rgence criteria. Limit thcorems, ollc

sided lirnits. Inirnite limits and limits art inf-rnity. ContinLtor'rs

functions, sequential criterion for continuity and

discontinu ity. Algcbla of conti nuous tirnctions. Con t i n ttotts

functions on an iuterval, intcrtnediate value tireoretrt, locatiorl

of roots theorem, presen,ation ot'intelvals theorem. Ur-rifont'r

continuity, non-unilorrn continuity criteria, tlieoretls otl

unilbrm continltity.

l0

2

Diflcrentiability of a fiurction at a point attci itt an irtte rval"

Carath eodorv' s theorenr. a I gebra of diflcren tr ab Ie firn c tr orts.

Relative cxtrema, interior extremutl, Rollc's theoren'r. Mcan

value theolem, intenr-rediatc value property of derivativcs.

Darboux's theoreu. Applications of-ntean valLte tlteoretr ttl

ir-reqr"ralities and approxi rnation ol polynorria Is, App I icat ion

of differentia i calculus : Curvatr"trc

l4

Dccember 20 tr 9 BMH3CCO5

Revision, discussion and cluestion answer session and class-

test.
4*

J

Cauchy's mean value theorem. Taylor:'s theorern with

Lagrange's tbn.n olremainder, Taylor's theoretr with

Cauchy's forru of remainder, application of Taylor's theorer.r'r

to convex fitnctions, relative extrertta. Tay[or's scries and

Maclaurin's scries expansion of var:iotts functions aboLrt

somc reai number. Taylor's seties and Maclaurin's scries

expansions ol cxponential and trigonometric functions, lrt

(1+x ), l/(ax+b), (l+x)^n, sin x etc. and other functions.

Application olTaylor's theoreu to irreclualitics.

ll

A quick overvierv in real analysis. Revicw sevcral propcrties

olsets in R, Introduction to Metric space by several

exarnples.

2

4

Metric spaces: Definition and exam;lles. Open and closed

balis, neighbourhood, open set, intcrior ola set. Limrt pornt

of a set, closed set, cliar-neter of a set, subspaces, densc scts.

separable spaces.

8

Alt
Revision, discussion and question answer session for all rinits

and class-test.
-l

@r*a*
Deott. oT [Jathematics
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5th Semester

Months Paper Unit Topics
No. ot'

c lirs scs

November 2019 BMH5DSE21

I

Sarnple space, probabitity axiot-t-is, real raudolt-t variables

(di screte and continttor,ts ), cutrulative dis tribution lunctio n,

probabil i ty nrass/density lIrrc tions, lllathcrl-rat ica I

expcctatiot-t, momettts, tno tncnt ge ncr rti llg fultcti ort,

characteristic ftinction, discrete distributions: lttlitbrn.t,

binornial, Poisson, geometric, negative b inornial, sontirl uotls

distributions : nnifortt-t, nortla l, ex ponentia l

9

2

Joint cr-rr-r-Lr.rl;rtive distribution function and its propertics,..loint

probability dcnsity lttnctions, ttrarginaI and conditionaI

distribulions, expectation of tunction of trvo randon't

variables, conditional expectations, indcpettdent ratldotrl

variables, bivariate norntal distribution. Correlatiorl

coeft-rcient, joint rnouent generating filnction f nrgt) and

calculation of covarianc:e (lrour jrngl), Iinear regrcssittrl 1-or

two variables.

t3

1,2 Revision and Question auswer scssiott, 0lass-tcst. -)

December 2019 BMH5DSE21

J

Chebyshev's inecluality, statelrent and intcrpretation ol
(weak) law of large numbers alld strong 1aw ol largc

nnmbers.CentraI Lir-nit theorem for independeltt and

identically distribulecl randonl variables with llnite variancc,

Markov Chains, Chaprnan-Kolmogorov cquaiions.

classificatiou of states.

tl I

4

Random sarnples, Sampilng Distributions, Estintation of'

parameters, Testing of hypothesis. Sevcral problcms of

testing hypothesis

l2

C I ass-tcst I

AII Revision and qr.testiou ilnswer sessiott fbr all thc-Llrrits -)

@{*awtw
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Even (2nd,4th, 6th) Semester

2nd Semester
No. ol'

c lass esIlnit TopicsPaperMonths

9Set theory, real nr.ttnbers, sets in F-, real fitnctions, Review of

Algebraic and Order Properties of R-
BMH2CCO3February 2020

1i
s-neighbourhood of a point in lR" Idea of countable sets,

uncountable sets and uncortntabiiity of il-. Cardinality of thc

SetS

1Class-test

BMH2CCO3March 2020

9
1

Bor.rnclccl above scts, Boundcd bclorv sets, Ilouncled Scts,

Unboundecl sets. ancl Irr finraApril 202[i

l0
1

Completeness Property of 
'li< 

and its equivalent pro;lcrties.

The Archimedean Property, Density of Rational (and

Irrational) nltmbers in lR, Inter:vals.
May 2020 BMH2CC,(]3

8I

Lirnit points of a set, isolated points, Opeu set. closcd set,

derived set, Illustratiorls olBolzano-Weie rstrass theorenl tbr

sets, compact scts itl ri-, Heinc-Bor-cl Thcore m.

)answel sessiott ancl class-testand

June 202C RMH2C]C]03

9

Graphical Dct.t-toustration: Plotting of recursive sccltle lle cs.

StLrcly the convergence of seqrtences tl'rrough plotting, Veriiv

Bolzano-Weierstrass theoretrl thror-rgh p1 ottin g ol seclttetlccs

and heLrce identily couvcrgcut subseqttcr-rccs ftot't-t the plot

BMH2CCO3"luly 2020

8

Graphical Demonstration: Study the cotlvcrgeucc/

divergence of- infinite series by plottrng their seque nccs of

parlial sutn, Cauchy's root test by plotting nth roots, Ratio

thc ratio of nth artd (rl-i l)th term.test by

2session of all unitsIlevrsion ar.rd iln

August 2020 BMH2CCO3

ffi*Y*"n
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4th Semester

Months Paper Unit Topics
No. ol

classcs

February 2020 BMH4CCOB I

Riernann integration: ineclualitics of uppcr ancl lowcr sutl'ls.

Darbaux integration, Darbeux theorern,

Rierlann conditions of intcgrability.

8

N4arch 2020 BMH4CCOS
I

Rien.rann sum and definition of Rietr.ranr-r integral through

Rienann sums, equivalence of tr.vo Definitions. Rietrann

integrability of uronotone and continuous litncticlrls.

Properties of the Ricrr-rann intcgral,

I

c las s-test I

Aprii 2020 BN4H.+CC(.)8 1

Definition and integrability of picceu'isc continuotts and

morlotone functions. Scvelal exntples ctllliemann inte-urablc

tunctions alorrg rvith thc cxarlple of l'ur.rctiorts r.r,hich arc tltlt

Riemann integrable, viz., Dirichlet's l'rrncrtiot-t

t1

Mav 2020 BMH4CCOS

1

Inlerurediate Value theorcnr for Integrals, Fundauental

thcorertr of Intcgral Calculus.
6

2
lmproper integrals, Convergence of Beta and Gammit

[t rnctions.
1

Revision and Question ans\\'er session 2

June 2020 BNlH4C]CO8
J

Pointrvise and unifon'n convergence of sequencc of

functions. Theorcrls on continuity, derivability and

integrability of the limit fuLrction of a sequencc of functiorls.

Serics olf-unctions, Thcorenrs on lhe corrtinLtity artd

derivabilty olthe sr-ru'r iunction of a series of tunctions;

Cauchy criterion lor unifcrrm convergence ar-rd Weierstrass M

Test.

Cllass-tcst I

-Iulv 2020 BMH4CCOS 1

Fourier series: Definition of Fourier coeflcients and series,

Rierlann- Lebesgue lenrtna, Bessel's inequality, Parscval's

identity, Dirichlet's condition. Examples of Fourier

expansions and slrmtnation rcsults fbr scries.

l-s

August 2020 BMH4CCOS
5

Porver serics, radius of convergencc, CaLrchy Hadatttard

Theorern. Difl-erentiatton and inte.gration of powcr scrics,

Abel's Thcoretn; Weierstrass Approxination Thcorertt.

Itcvision ancl Qucstion auswcr scssioti of'lrll itttits )

&r*"";"'
Deptt. o:f flattrematics

ctrariOiOas MahavidYalaYa

KhufutiPara, Birbhum
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6th Semester

Months Paper Unit Topics
No. r-rl'

c lirss cs

March2020 BMH6CC13
1,2

Metlic spaces: Scqucrces in Metric: Spaccs. C-aushy

sequerces. Complete Metric Spaces, Cantor's

theorenr. Contin uor"rs rnappings, seq Ltential cri terion and

other characterizations of continuity, Unilornt continLrity.

Counectedness. coDnectcd strbsets clf R.

ll

Class-tcst l

April2020 BMH6CC I3 2

Compactncss : Scclucnti a I cr-lnrpactness, Hci nc-Bore I

propcrty, Totally bounded spaces, finitc intcls,;-ction

property, and continr.rous ftrnctions on compact sets.

Hon-reonorphi srn, Contraction ruappings, Barac h Fi xed po i nt

Tl.reorern arrd its application to ODE

ll

Ma-v 2020 BMH6DSE42 1

Theory of Space Curves: Space curves" Plancrr curvcs,

Curvature, torsion and Serret-Frelet lorrnula. Osculatiug

circles, Osculatilg circlcs and spheres, E,xistence olspace

curves. Evolutcs and involutes of sLrrves.

()

.[une 2020
BMH(rDSE42

2

Theory of Surlaces: Parametric cllrves cln surfhces, Direc:tior-r

coefhcients, First and sccond FundamentaI fonns. Principal

and Gaussian curvaturcs, Lirics of ctrrvature, E,uler's

theorem. Rodrigue's fomula, Conjugate and Asynrptotic

line s

t5

Revision and Question auswer session and class-tcst 2

Fro.jcct hrstructior.r f-or Project rvorli 2

Juiv 2020
BMH6DSE42 J

Developables: Developablc- associated rvith space curves and

curves on sLrrfaces, Minirnal surtaces. Geodesics: Canonical

geodesic equations, Nafure of geodesics on a surtacc of

revolution.

13

Projcct Instnrctior.r 1ir comple ting Projcct u,orl< I

Augr"ist 2020 BMH5DSE42
J

Clairaut's theorem, NornraI property olgcodcsics, Torsion of

a geodesic, Geodesic curvatllre. Gattss-Bonnct theorcm.
t)

Revision ar-rcl Question answcr session olall Lrnits J

@t***
Deott. of Mhthematics

CtranOlOas MahavidYalaYa

KhututiPara, Birbhum



Module for Mathematics (General)

Session: 7019 - 2020

Yq*wxka*w'% m&m*t T3w" fumfuNquxu Wi,ymwwxxz

3rd Semester

Months Paper Topics
Nu. ol'

classes

November 20i9 CClC
Finite, inllnite sets, cxamples of couutable ancl uncountablc

scts, Real line. bor.rnclccl set. suprcma, and infitra
)

Decen-rbcr 2019 CC IC

Completeness property of R, Alchime clcan property of R.

intervals, concept of clustcr points, statemetit of Bolzano-

Weierstrass theorem

6

*

4th Semester

Months Paper Topics
No. ol

clitsses

February 2020 CClD
Definitions and examples of groups, examples of abalian and

non-abalian groLlps
4

March 2020 CCID
The group Z n ot intcgers uncler addition moclr-tlo n anc'l thc

group U(n) of units uncler rnultiplication nroilulo n

April2020 CClD
Cyclic groups fromnumber system, complex roots of unity.

circle group
4

May 2020 CCID The general iinear group CjL(n.R) ancl scvcral problunts J

June 2020 CCID
The group of symmctries of isosceles triangle, equlateral

triangle. rectangle, square ctc.
6

Jul-v 2020 CCID The pernrutation group ancl sevcral rclevant problcrns 4

August 2020 CClD Thc gror"rps of qLraternions nncl the Dihcclral group -)

&warrrw
Deott. offfidthematics

Chandidas MahavidYalaYa

KhututiPara, Birbhum



5th Semester

Months Paper Topics
No. ol'

c lirss es

November 20I 9 SEC3 1

Sample space, probablity a,rioms, real rauclom variables

(discrete and coutinuous), cLrmulative clistribntiort function,

probabli ty nrass/clens ity firnction. Mathematica I cx pcrtati orr.

moments, moments gcncrating llltnctions. characteri stic

functious. Discr ete c1istributioIrs : uniform. bi nom ia l, Poissotl.

coutinuous distribution: utriforttr, normal, cxpottentiaI.

l2

Dccember 2019 SEC3 I

Joint curnulative clistribntion 1'r.tnctions ancl its propcrtics.

Joiut prclbablity density luuctions. nrarginaI attcl cttnditiortal

clistributions. Expectatiorr ol a litnctiou oI trvo rattclon-t

variables, conclit i ona I expectati on, i nc'lepcrtclertt rando n-t

variables, ancl solving several problems of probablity thcor,v-

I0

6

6th Semester

Months Paper Topics
No. ol

classes

N,farch 202[] DSElB3 Introrluction to Linear Ptogramnring probIcnts (LPP) 4

Aprii 2020 DSEIB3 Graphical approach tbr solving sornc LPPs )

May 2020 DSEiB3 Convcrx sets. sr-rplrorti ng ancl scpalating H ypcrplar rcs J

Iwe2020 DSE1B3 Thcory of Simplcx Me thocl, sintplex algorithm 1

July 2020 DSE1B3 Optimality ancl unbouncicclncss of scilutions ol LLP, 4

August 2020 DSEt 83 Solr''ing miscellancous problcrns of LPP )

@t^a**
Deott. oi Uathematics

CtiariOiOas MahavidYalaYa

Khulutipara, Birbhum



Module for Mathematics (Honours)

Session: 2019 - 2020
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L't Semester (2019-20)

lVonths Paper Unit Topics No. of

classes

August CCOl IV Differential equations and mathematical models.

General, particular, explicit, implicit and singular

solutions of a differential equation.

72

Septem ber CCOl iil& Exact differential equations and integrating factors,

separable equations and equations reducible to this

form, llnear equation and Bernoulli equations, special

integrating factor and transformations.

Reflection properties of conlcs, translation and

rotation of axes ancl second- degree equations,

09

October CCOl ilt Classification of conics using the discriminant, polar

equations of conics.

Spheres, Cylindrical surfaces, Central conicoids,

Paraboloids, plane sections of conicoids.

05

Novernber CCOl Generating lines, Classification of quadrics,

illustrations of graphing standard quadric surfaces like

cone, ellipsoid.

08

Decem ber CCOl All

units

Revision and Question answer session 06

fi{-
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Months Pa per Unit Top ics No. of

classes

February CCO4 T le d uct. 08

Ma rch CCO4 IV lntroduction to vector functions, operators with vector-

valued function

04

April CCO4 limits and continuity of vector functions, differentiation

and integration of vector functions

06

May CCO4 ilt Equilibrium points, interpretation of the phase p la ne,

Power series solution of a differential equation about

an ordinary point, solution about a regular singular

poi nt.

08

June CCO4 Graphical Demonstration 07

July CCO4 All

un its

Revision and Question answer session 08

Znd Semester (2019-20)

3'd Semester (2019-20)

IMonths Pape r Unit Topics No. of

classes

August CCOT l&tv Algorithm, Convergence, Errors: Relative & Absolute,

Round off. lnterpolation: Lagrange and Newton's

method Error bounds.

Finite difference operators. Gregory forward and

backward drfference interpolations. Numerical

differentiation: Methods based on interpolations

methods based on f inite differences.

14

CCAT I Regula- Falsi method, Fixed point iteration, Newton-

Raphson method, Rate of convergence of these

methods. Truncation, Transcendental and

Polynomiai equation, Bisection method, Newton's

method, Secant method,

15

October CCOT lil System of linear algebraic equations: Gaussian

Elimination and Gauss Jordan methods. Gauss Jacobi

method

04

November CCOT Gauss Seidel method and their convergence analysis

LU Decomposition

15

December CCOT Ordinary Differential Equations: The method of

successive approximations, Euler's method, the

modifred Euler method, Runge- Kutt method of

orders two and four.

17

.EK--
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