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Progrant: Cerfificate | Year: First TSemaster: | —

Class: UG |

Eﬁgr_ﬂ Mathematics .

Course Code: nid-1 ﬁ Course Title: Caleulus

Conrse Learning (uicomes: This course will enable the students o

a) Applythe rulesaf differentiation, including the chain rule, to compute derivatives of functions.
Also, able 1o apply different mean value theorems, sych as Aoile’s theorem and Lagrange’s

mean value theoram, to estabiish results abeut the behavior af differentiabie fumctions
b} Approwmate functions using Maclaurin's and T

aykar's series, analyze the errof of these

approximations using Taylor's theorem with Lagrange, Cauchy, and goche-Schlomilch forms
of remainder, and use these reswlts to find extremsa aof functions.

¢] Define and compute the curvature of a curve at a given point, and understa nd its geometric
significance and Identify the different types of asymptotes of general algebrait Curves,
including paraltel asymptotes, asymptotes paraliel to axes, and slant asymplotes.

d) Trace Cartesian, polar, and parametric CUrves and identify their key features, as well as use
calculus technigues 1o analyze the behavior of curves and sobe real-werld problems that
involve curve tracing.

g} Derive and apply reduction formulae, parameterize Curves, and compute arc length, area of
hounded curves, volume, and surface area of surfaces of revalution,

| Credit: 4 (Theory) | Compulsory |
\‘Fuﬂ Marks: 75 | Time: 3 Hours R
Unit | Content
‘Inil'l'erenljn'l calculus:  Differentiability of a real valued function,
Geametrical interpretation of differentiability, Rules of differentiation,

1 Chain rule of differentiation; Darboux's theorem, Raolle’s theorem, 15 b
Lagrange's mean value thecrem, Cauchy's mean yalue theorem, =
Geometrical interpretation of mean yalue theorams, GUCCESSIvE
differentiation, Leibnitz's theorem.
Expansions of Functions: Maclaurin’s and Taylar's theorems for
n gxpansion of a function in an infinite series, Taylor's theorem in finite

form with Lagrange, Ca uchy and Roche=Schlomilch forms of remainder, ith
Maxima and minima,

Curvature and Asymplotes: Curvature; Asymptotes of genieral
i algebraic curves, parallel asymptotes, Asymplotes parallel to axes; 13 h
Symmetry, Concavity and convexity, Paints of inflection, Tangents at
origin, Multiple points, Position and rature of double points.

v Curve Tracing: Tracing of Carteslan, polar and parametric Curves;
Envelope and evolutes.

10 h

Integral Caleulus: Reduction formulae, derivations and illustrations of
reduction formulag of the type | sin"x dx, [ cosmx dx, [ tanmx dx,
v [ sinexcos™x dx and [ cosmccosnx dx, parametric eq uations, | 10

parameterizing a curve, arc length, arc length of parametric curves, Area
of bounded curve, volume and ared of surface of revolution.

Sessional Titernal Assessiient (S1A) Full Marks — 25 Marks
A = Internal wrillen Faaminution — 20 Ma rlis {1 1r)

1t = Dwver All Performance imcluding Itralurlni:r =115 Marks
Books Recommended:

1. B K. Dwivedi, Eah:gk 5, 1% Edition, Pragatl Prakashan, Meerut, India {2019).
7. Howard Anton, | Byvkns & Stephan Elﬁs_l}_ﬂ}ﬁl. Calcultus [ 10th edition). Wiley India.

g B e
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Teid s Peparimiend of Moelremptics K

Programt: Cerlificate | Year: First Semester: 11 j
Class: UG | _ |
Subject: Mathematics =3 _||
[ Course Code ml-2 | Course Title: Mt rices

Course Learning Oulcomes: This caurse will enable the students 1o
a} Understand and apply fundamental concepls in number theory, including well ardering

oroperty, divislon algorithm, congiuence relations, mathematical Induction, and the
fundamental thearem of arithmetic.

b} Gain 2 thorough understanding of ~atrices, ingluding types of matrices, detarminants,
operations, inertibllity, matrix rank, normal forms, and the rank-nullity thearem
¢} Gain a strong grasp of wyitems af linear equations, ncluding their matrix form, sugmented

matrioes, consistancy |bath necessary and sufficient conditions), and methods for salving
homogeneous and non-homaogeneow: linear equations.

d] Find eigenvalues and corresponding eigenvectars for a squars rmabris.

Credin 4 (Theory
Full Marks: 75

Unit | Content Hours

1 Theary of numbers: Well-ordaring property [WOP) of positive integers, D¥igion

algorithm, Divisibility and Euclidean algorithm, Congruence relation bapwean

integers, Principles of Mathemat -al Induwction, fundamental Theorem of I5h
Arithmetic.

Compulsory
Time: 3 Hours

1] Matrices: Matrices and types of matrices, determinants, aperations on matrices,
submatrix, block Matrix, inwertible Matrices, Uniguentss of Inverse Matrix, Rank

af a matrix, Normal form paf, Canenical or Echelon form, Rank-Mullity Theorem 15h
of a Matrix.

1
win form of system of hnear guations,
augmented rratrin, COonsistent and intonsistent system ol linear egquationd,
necessary and sufficient condition consistency of a system of linzar gquations, 15h
methad of sohving of homogeneoas -nd fon-homogenaous lingar equatl

T [System of llnear equations: Ma

DT,

Eigen values and Eigen wertors of matrices: Characteristic pelynomial of a matrix,
v Eigen values and Eigen yectors, AL and G.M. of Eigen values, Theorems on
Eigen values and Eigen vectors, Minimal Polynomial, Cayley-Hamiiton theorem.
Sessional Internal Aesessment (S1A) Full Marks— 25 Marks
A — Internal written Examination = 20 Marks (1 Hr)
B — Over All Performance including Regularity — 05 Marks
T Books Recommended:
1. David M. Burton {2007). Elementary Mumber Theory {7th edition). hcGraw-Hill
7 Vasishtha A R, Vasishtha A, K. (2011). Matrices. Krishna's Prakashan Media [P] Lt
3. Bernard Kalman & David R. Hill (2003). Introductory Lingar Algebra with Applications (7th
edition). Pearson Education Pyt. Ltd, India

4. David C. Lay, Steven R, Lay & judi ). Mchonald (2016). Linear Algebra and its Applications
[5th edition}, Pearson Education Py, Ltd. india.

&, Panka] Kumar aanjhi (2018). Algebra. {15t edition) Pragati Prakashan, Meerut _\

15h

¥ i ‘ s
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Iniversity Depa nt of Marl wics Kolhan Finlversity, Chailasn

Program: Certificate | Yeor: First e Semester: 11 |
Class: UG | - - |
Subjeck: ‘.‘h]n@‘g}_ﬂ_ﬂg

ﬁlhb_ciﬂje_.ﬂl-l 1 Course Titke: Amal e Geomelry unid Tﬁuumﬂitl_f}’ A,
Conrse Learning Owtenmes: This course will enable the srudents o

al Develop skills in two-dimensional  nalytical geamesry. including transformations of
rectangular axes, reduction of general vouations 10 notenal Torm, analysis af conic systemsi,
and understanding the polar equation of coMICs.

by Gain proficiency in threo-dimension. analytical geometry, including the concepts of
dirpction cosines, straight fines, pla 3, sphefes, intersecting spheres, spheres Passing
through a given circle, conas, and oylinaers.

) Gain the ability to analyze and classife  onicolds, understand their plane sectians, determine
generating lines, reduce equations to ns mal farm, and classily quadrics,

d} Develop concepts in trigonometry, incluhing the golar farm of complex numbers, DeMalvre's
theorem, and its applications in trigand atric function expansione.

e) Develop proficiency in working with  erbalic and exponential functions. wnderstanding
their properties and applications.

1 Credit: 4 (Theory) | Compulsory

'l Full Marks: 75 | Time: 3 Hours
Unit | Cuntent | Hours
§ Analytical geometry of two dim sions: Tran sformation of rectangular'
I ames, General equation of second degree and its regduction to normal| 15 h

farm, Systems of conles, Polar €. sation of a conic.

Analytical geometry aof three dimensions: Direction cosines, Straight line,

I Plane, Sphere, Two Inte rsecting Spheres, Spheres Through a Given Circle

15 h
Cone, Cylinder.

Conicold: Central coniconds, p;Fa':imulds. plane sections of conicoids,
i |Generating lines. Reduction of se.nd-degree &q uations to normal form;

1%h
classification of guadrics.

Trigonometry: Polar form of coinples. number, nth roots of unity, |
De-Moivre's Theorem, ppplic. s of De-Moiyre's Theorem in |
expansions. trigonometric functivn, Hyperbolic function, Exponential 15h
Function and their properties. |
Gessional Internal Assessmienl (51A) Full nlarks =23 Marks

A = Internal written Exambnation — 20 Marks (1 Hr)

B = Ower All Perlorniince including Regularity - U5 Marks
Books Recommenided:
Loney, S, L., Elements ol Coordinate Goome1ry.
Shanti Narsyan, Analytical Geomelry Three Dimensions.
Bell, ]k- ), T, Elementary Treatise on Coordinnte Geomelry.
Chaki, M, C, A Textbook ol Analytical ieomelry, Caleuttn Publishers,
Chakrabony, J. G, amd Gihsl, B WL, Advineed Analytical Dy nvmics.

6. Thu Andreescu, & Dorin Andriea (207 . Comples Humbers from A toZ, (2wl
edition). Birklumaser,

7 James Ward Brown and Huel V.o
||_ gty ., Met

I
&

i g

Lo

lates A, Comples Variahles aml Applications,
aw — il nternution o Edition. Mig) J
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Program: Diploma [ Year: Second ch:s.t:r: 1l
Class: Ula

Subject: Mathematics

Counrse Code: -4 | Course Title: Real \nﬁlysiﬁ

Course Len rping Outcomes: This course will eriable the students 10

from T o @ subset of F.
their limit superior, limit inferior, and the imit of a bounded sequence.
CONVETRenee of an infinite series of real fumbers.,

fundamental thearems of inegration

a)  Understand many properties of the real line Kand learn to defline sequence in terms of functions
b)  Recognize bounded, convergenl, diverge 1, Cauchy and monolonic sequences and 1o calculate
¢} Apply the mtio, rool altermating series - 1 limit comparison tests for convergenee and absolute |

d Learn some of (he properties of Riemann integrable functions, and the applications of the

Credit: 4 {Theory) | Compulsory

Full Marks: 78 | Time: 3 Hours

Unit | Cuntent

Hours

Real Number System

1 and infimum of 2 nonempty subsct of R The completeness property of R.

a point in B, Open, closed and perfiect sels in &

Axioms in &, Absolute value of a real number; Bounds of a sets. Supfemum

Archimedean property, Definition aid types of intervals, Nei ghberhood of

15h

Sequences of Real Mumbers:

Convergent sequendce, Limtit of & sequence, Bounded sequence, Limit

theorems, Monotone sequences, Welersirass' theorem forlsequences,
1 |Monotone convergence theorem, subsequences, Bolzand sequentis.
Limit superior and limit inferior of o sequence of eeal pumbers, Cauchy
LRquence, Cauchy's first theorem o0 fimit; Coauchy's convergence
criterion, Completeness property of set of real number.

15h

Infinite Series
Convergence and divergenee of inlinite series of positive real numbers,
Necessary condition for convergence. Cauchy ¢riterion for convergence,
i Tests for convergence of positive e series: Basic comparison 1851, Limit
comparison 125t 0" Alembert’s ratio test, Raabe’s tesl, Logarithmic test,
Cauchy’s condensation Test, De Morgan & Bertrand’s test, Higher
logarithmic 1@st, (anss's test, Cauchy’s rood test, Integral test;

0 h

v Alternating series; Alternating werics, Leibniz test, Absolute and
conditional convergence. Properties of absolutely convergent series.

10 h

Fsinnﬂ Internal Assessment (SEA) Full Marks 25 Marks

A Iptermal writien Examination . 20 Marks (1 Hr)
B Owver All Performance including Regularity 05 Marks

Books Recommended:

1. Real Analysis: Dasgupta & Prasad

7. Real Analysis: Lalji Prasad

3 Real Analysis: KK, Jha

4, Principle of Real Analysis: 5. . Malik

&y\%ﬂ, YoM
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Hil!ﬂ"'!iﬂ' [eporiiment it Matlrenpniics Kol {nlversify, Chaifurin

Year: Second \'*;-EHIL‘HI'.'T: 11!

Program: Diploma l
Class: Ul

.

Subhject: ."r'.:.u_'l'm_nunics )
Course Code: all-5 Course Title: Yeetnrs

Conrse Learning Outcomest This course will enable the students 10

fumckinns, Grad, Curl and Divergence.

al LUnkerstand the concepts of scalar & vector products of three and foar vectors

) later-relationship amedgst the line integral, double and triple integral form
dy Realize imporiance of Green, Guuss and Stokes” Lheorems in other branche

ylations
w« of mathematics

Credit: 4 (Theory I| Compulsory

Full Marks: 73 | Time: 3 Hours

=1
il

by Underaand the coneep afvectur function of sealor variable b Sealar point functions. weclor pol n[\

Contend

Product of three & four vectors: Product of 3 & 4 vectors, Reciprocal
system of veclors, Lami's theorem, 4 — p theorsiit, work dong, Moment of

frce. Couple.

Vector Differentiation: Vector function of sealar “variable LoiUs 1
(| [derivative and geometrical meaning. Derivative of product of twe and

three veclors

15h

Grad, Divergence & Curl: Scalar point function and veclor point
i1 |function, grad, divergence and curl, their expansion formula

propertics.

e and

15h

intepral, Surface integrals, Stokes' theorem, The Gauss
theorem.

Green's, Stoke's & Gauss's Divergence (heorem: Line inteprals,
Applications of line integrals: Mass and Work, Fundamental theorem for
(v [line integrals, Conservative vector ficlds, Green's theorem, Ared 453 [ine
divergenee

15 h

sional Internal Assessment (S1A) Full Ma rks 25 Marks
A Intornal written Examination 20 Marks (1 kir

B Over All Performance including Regularity DS Marks

Dooks Recommended:
i, Advanced Engineering Matheaarics {1 ush edition]. Erwin Freyszig,

3 Vector Analysis: Lalji Prasad, Parantount

Wiley

page | 5



Program; Diploma
Class: VG
Subject: Aathematics

1 Year: Second 'tSn:un_'s.!n_-r'. v

Course {'E':J”-h || Course Title: Real Analysis & Scl theory

-::nurs.; Learning Outcomes: This course will enable the students (o
al Uneerstand the concept of limit & continuity of a function.

b} uUndersiand yhe concept of diffarentiatyan and expansion of function with remainder
] Understand the definition and condition for Riemann integrakility.
d) Understand the generalized set operations and relation on 515,

Credit- 4 (Theory) | Compulsory

Full Marks: 78 | Time: 3 Hours

fmit | Content |

imit and Continuity: Limit, Continuity, Discontinuities, uniform
ntinuity, properties of functicns continuous in closed intervals,| s
uncrions of bounded variation. ®

arivability, Relationship with continuity, Taylar's thearem, Macla urin's
1 hegrem, remainder after n terms, Power Series expansion of (1+x}" 15 h
inx, cosx and g [1+x) using suitable remainder after n Lerms.

I_ Riemann [ntegration oefinition, Darboux's theorem 1 & 11. Integrability
11 fEenditian, particular classes of bounded integerable function primitive,| I5h
Fundamental theorem, firet and second Mean yalue theoram.

noex family of sets, Generalised set operations A De-Morgan Laws, Set
ijection Mapping: Cauntable and ynoountable  sets, Equivalence

I |ation and related fundamental theorem On partition. partial order &| 15h
gtal order relation

-essional Internal Assessment [(S1A) Full Marks .23 Marks

A lnternal writien Examination 20 Marks (1 Hr}
B Over All Performance including Regalarity . 05 Marks

Books Recommended:
1. Real Analysis by Lalji Prasad

5 Real Analysis by K. K. Jha
3, Principle of Real Analysis: 5. C. Malik




Program: Diplom: Year: Seeomd
Class: UG |
Euhjir_ Mathemaltics

£;‘.'"'”‘-"¢ Code: MJ-7 | Course Title: Ordinary Differential Eequation
Course Learning Outcomes: This course will enable the students to:

a) solve ordinary differential equaticn af first order and understand
bl solve higher order differential equation using concapt of com
particular integral.

semester: TV

its physical significance.
plimentary function &

¢} solve ordinary diff erential equation with variable coefficients

d} sohee simultaneocus E total differential egquation and unde

rstand its geometrical
sighificance.

Credit 4 (Theory) | Compulsory

%Full Marks: 78 | Time: 3 Hours
nit Content Hours
First order higher degree crdinary differential equations, Egquation
1 olvable for y, solvable for x, Clairaut’s form, singular solution) 15k
orihogonal trajectories.
Linear Differential Equation of higher order with constant coefficents.
11 Homogenecus linear differential equation {Cauchy- Euler's Form) I5h

Seeond order linear differential eguations;

i |[fiest derivative) solution by changing ind
variation of parameters.

Normal forms (rermoval of
ependent variable and Byl 15h

Simultanecus equation dx/P = dy/i0 = dz/R and Total

equation  Pdx+Qdy +Rdz=0 together with  their
significance.

differential
geometrical i5h

Bessional Internal nesessment (51A) Full Marks 25 Marks

A Internal written Examination 10 Marks (1 Hr)
G Over Al Performance including Regularity . 85 Marks
Books Recommended:

1. Differential Equation by Lalji Prasad
2 Advanced differential equation by s, D. Raisinghania
1. Differential equation by J. N. Sharma

o

Page | 7



Iniversity Department of Mothe Kothan University, Chalbasa

PO
Program: Diploma
Class: UG

Wear: Secomd F:mfﬁtl_'lf v

Subject: Mathematics

Conrse Code: Ma-8__ | Course Title: Group Theory

Course Learning Quicomes: This course will enable the students 1o)
a) Understand condept of groups & their properties.

b} Understand the concept of subgroups and eyl grougs.
¢} Understand the concept o Factor group, centrafizer and normalizer of group.
d] Understand the concept of Homomaorphism in aroup B Isomorphism and related properties.

Credit- 4 (Theory) | Compulsory

Full Marks: 78 | Time: 3 Hours
mit | Content | Hours
refmition and examples of groups including diledral, permutation and
1 uaternion groups, Elementary properties of groups. 15h
ubgroups and examples of subgroups, Cychic groups, Properties of cyclic
[ leroups, Classification of subgroups of eyclic groups, Crder of group. | 15h

prange’s theorem,

R,

Properties of cosets, Normal subgroups, Simple groups, Faclor groups.
awchy e theorem for finite abelian groups, Centralizer, Mormalizer. Center
[ & group, Cycle natation for permutations, Properties ol permutations. 15h
sven and odd parmutitions, alternating groups.

1

isomarphisms. ‘Properiies of isomorphisms, Fundamental theorem of 15h

jroup  homomorphisms, Properties  of homomorphisms,  Group
w
amomarphism. Cayley’s theorem and its applications.

Sessional Internal Assessment (314} Full Marks I35 Marks

A Internal writien Examination . 20 Marks {1 Hr
B Over All Performance including Regularity 05 Marks

Books Recommencded:

1. Modemn Algebra: Surjeet Sinﬁh Cuazi Zameeruddin
1 Modern Algebra: A B Vasistha

3. Topics in Algebra: I N, Herstein

4 A First Course in Abstract Algebra: 1. B. Fraleigh

b oy o8 %-{/ M"“ﬂg‘;ﬁ
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Program: Bachelor’s Depree Year: Third e
Class: UG____

| Subject: hﬂﬂwmutlrs

Course Code: ALY |, Conrse Title: Mechanics

Coure Learning Outcomes: This course weill enable the students to:

related to friction.

constrained oscilltory motions of partiches.
d) Understand roncept wWork and energy and related 13ws.

a) Understand necessany conditions for the equilitrium of particles acted wpon by various foroes anid
learn the principle of virtual work lor n system of coplanar forces acting ona rigid body.
b] Understand the concept of Friction and laws of friction. Student will be atite to sohve problems

e Deal with the inematics of the rectilivear and planar motions of n particle including the

Credit: 4 (Theory) Compulsery
Full Marks: 75 Time: 3 Hours
L'mit Content Huours

equations of virtual work.

Reduction of system of coplanar forces, equation of resultant, Condition
for equilibrium, astatic centre. Work and potential energy, Principle of
1 virual work for a system of coplanar forces acting on a particle or a1} 15h
different points of a rigid body, Forces which can be gmitted in forming the

Laws, Angles and cone af frigtion, equilibrium On a rough inclined plang,
1l |particle constrained to move on a rough curve under any given forces. | 190

g H, M., Repulsivé motion, mation under inverse sg pare law.

Kinematics in two dimencions: tangential, normal, radial, transverse
velocities and acceleration. Angular velocity and aceeleration,
11l |pectiiinear motion and simple pendulum: S.H.M., compounding of two 15h

an elastic string: harizontal B vertical case.

Rectilinear Motion (Kinetics): Newton's Law, work, KE, work Emengy
principle, impulse, Torque and angular momentum, conservation af
v energy, mamentum and angular momentum, Hooke's |aw, Extension cff 15k

— e

Cegsinnal Internal Assessment (S1A) Full Marks . 15 Marks

A Internal written Examination . 20 Marks (1 Hr)
¢ Over All Performance including Regularity 03 Mlarks

Books Recommended:

1. Mechanics: Singh & Sen
2. Siics and Dynomics. A. R, Washishtha Krishima,

3. Siatics. 5. Ramsey Cambridge University Press.
4. Dynamics, 5. Ramsey Cambridge University [ress.

.




[Ff@n?n?iﬁ?lﬁ'WHuufm Vear: Thivd —Fumﬂt_crﬁ’-
cssivg_____—Ad——— ——— ]
“Subject: Ma thermaties e I
“Course L‘ﬂﬂ'l-'lﬂ | Course Titke: Theary of Egpuntion & Higher A rithmetic :I

WA

urse Learning putcomes: This course will enatle the students 10:
al sohe p.;:.'r-mum'lat pruation using relation of roats and coefficlents

by solve cubic eguation by Cardon's method.
¢ understand the goneept of CONRrUBRCEs and their proparties.
d) solve simultaneous jirear congruentes.

\ Credit: 4 (Theory) | Comprulsiry _
Full Marks: 75 | Time: 3 Hours |
Unit | Conient | Hours
'#e'la'til:mﬁ of root and their symmetnic Functions with coefficlents. |
i ranstormation of equations, Descare’s rule of Signs. I5h

ardon's soltion of a cubic =quation, Descarte’s solution of & bi-
i uadratic equation, Dhecriminant and nature of roots. 15 h

ipphantine egquation ax-+by=c. Residue class, complete and reduced
sidue system, CONgruences and their properties, ferrmat's theorem,| 13h
Fuler's theorem, and Wilson's theorem,

r_ \lﬁivlsibihty, H.C.FE. Primes & Unique factorization in M & 2 the
11

= b ({mod m], Chinese remainder thesrem, non-linear algebraic
congruency with respect to the moduius,

{ Algebraic  CONgruences, Solation by  Inspection. Solution af
I

casional Imternal ssessment (S1A) Full Marks 25 Marks |
A Internal wrilten Examination - 20 Marks (1 Hr.)

B Over All Performance including Regularity 03 Marks L
Books Recommended:
|, Theory of equaticn: Lalji Prosad

2 1'1-|e|;|»r¥J of Equation - Burnside & Penton
3. Basic Number theory - 5, B, Malik
|I % Introduction to Mumber Theory - Niven & Zukerman

¥ e

Page | 10




[ Program: Hachelor's Degree 1 Year: Third rir:mesdcr: v T
Class: VG
[@E;—ﬂ;ﬂmmuts _ ]
| Course Code: MJ-11 : | Course Title: Complex Analysis
Fourse Learning Outcomes: This course will enable the students to:

a] apply the concept of continuity & differantiability of function of
b} applythe concept of analytic Tunction L form
¢} understand standard transformatians,

dy understand the concept of canformal mappng.

pwo varlables.
analytic function.

| Credit: 4 (Theory) Compulsory
Full Marks: 73 Time: 3 MHours
Imit | Contenl Hours
pal Functions for two wariaoles. Simultaneous &nd iterated lirmits;
i ntinulty, partial derivatives, differentiability, and related necessary) |3 h
nd sufficient conditions,
uncrions of a complex variables: Lirnit, continuity, derivative Cauchy
1 jernann Equations analytic function, harmenic function, construction off 15h
nalytic function Miln Thompson Methad.
eometric importance of some sta ndard transformations e.g. w=1+¢
11 =czw=1/2,w=(az+b) /(2 + d) (bilingar) I5h
: onformal transformation as fransiormatnion effected by analytic
LA} nctlans special conformal tra nsformations w=2a, W=y W=SINZ 15h

A Internal written Examination 20 Marks (1 Hr.}
B Owver All Ferformance

| Books Recommended:

1. Camplex Analysis by Lalji Prasad
3. Complex Analysis by . N Sharma

'rusiuml Internal Assessment (SIA} Full Mlarks 25 Marks

including Regularity 03 Marks

T\ \-9”\}/ 2‘3”\‘/ S S
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[ Program: Hachelor's Degree | Year Thind FEI'I'II:;'-"T'- vl
Class: UG

Course Code: MJ-12 I| Course Title: Dynamies & Statics

Course Learning Outcomes: This course will enable the students boc
a) apply the eondition for equilibrium in profblams.

b} solve problems related to comman catenary.
¢} solve preblems related 1o gravitation % Newton's laws of mation,
d) solve problems related 1o projectite.

Credit: 4 (Theory) | Compulsory ]
Full Marks: 73 | Time: 3 Hours
Unit | Content Hours

anditions for equilibrivm of forees in three dimensions. wrench pitch, 15h

I ull Lines,

roblems invelving one variable anly).

" mem Catenary, Stable equilibrium, energy test of stability
5}

ravitation, planetary orbits, Kepler's laws of motion.

ation of a particle under a central force, Differential eguation af a
1 entral orbit in both polar and pedal co-ordinates. newton's law of[ |Sh

xia, compound pendulum.

otion of projectile ynder grawiby in a non-rasisting medium. Motion of
e mass centre and motion relative to the mass centre O'alembert's
v rinciple. Two-dimensional motion of a rigid body rotating about 2 fwed| 15h

ssional Internal Assessment (S1A) Full Marks 18 Marks
A Intermal writien Examination 20 Marks (1 Hr.}

B Over All Performance including Regularity 05 Marks

Books Recommended:
1, Dynamics Part 1 & 1L A, =N F.ams-a{'g
2. Dynamics by P.P. Gupta, Sanjay Gupta
3, Statics by LONey
3 Tratics by A R Vasistha

T \-}q S
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Class: Vs _
“Subject: Mathematics

e ——

Conrse Code: MI-13 -]|_'I.‘m|w: Tithe: I.l"l"' & Statistics
ourse Learning Qutcames: This course will enable the students 10
a} solve problems related 1o linar programming problems.
by solve problems related 1o transpartation & assignment problems.
o] study the nature of curve, fit a suitabie curve for bvariate data,
d)  study correlation and do regression analysis.,

Credit; 4 (Theory) ;1[5'-1_1_11511.1151-}3- ]
Full Marks: 78 Time: 3 Honrs
LUnit | ; Content Hours
anvex seks in RZ and \heir properties, L.P.P., problem Formulakion,
raphical Method. simplex method including Big M-methad, 151

uality: Dual Simplex rmethod.

ranspartation and Assignment, Deterministic replacement madels,

1 guencing proklems on bwa machines and n jobs. I5h
easures of Skewness and Kurlosis. Curve fitting and method of ieast
111 Hare. 15h

||_ v Fﬂ:‘relatitrn- and regression & their expectations and variance. 15 h

A Ilmternal writien Examination 20 Marks (1 Hr.}
B Over All Pecformance including Repularity 03 Mlarks

Books Recom mended:

Linear Programming Problem: ALK, Gupl2
Linear Programmin Proplem: Lalji Prasad
Operations Research; g, O, Sharma

. Mathematical Cratistics: Kapur & Saxena

@//gw iy 7
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Program: Bachelor's Degree Year Third
Class: Ul .

_t-ru?ltil L1 FI.'I'I'I.E"IIH'l“ﬁ

rcmumr: Vi

| . =
Conrse Code w14

[ Course Title; Annlysis 11 & Hing

- gurse Learming Duteomes:

This course will nﬂ'ahbv e students Lo

a) testthe comvergence of improper integral,
w) sohe multiple Integrals using theorems like Green's theorer, Suokes theorem.
¢} understand the concept of ring and Ideals.
d} explain the concept of field & homeomorphism
Credit: 4 (Theory) | Compulsory e
Full Marks: 75 Tinc: 3 1lours =
nit Conient Hours
Convergence of |]npr~uper integrals, Camparison Tests, Absalute
1 convergence, Able’s and Dirichlet’s Tests, Frullani's integrals, Def.| 15h
Duplication formula, inter-relation.
ultiple Integrals via Dinchlet’s Theorem Licuville's extension.- Change
arder of integration and change of variables. \ector Integration; Line
11 ntegral, Surface Integral, Green's theorem In p2, Stoke's theorem, I5h
Sauss divergence theoram.
: S ey
Rings, Preliminary Rpsults, Special Kinds, =ubrings and Ideals, Quotient
I S
v Felds and Homomorphism. Feld far guotient and embedding [ heorarm, o
ynomial Fings, Euclidian ring & Unigque factarization in it 150
| po ________,___,____,___ —
onal Internal Assessment (314} Full Marks 25 Marks
A Internal writlen Examination 20 Marks (1 Hr.) |
5 Marks

B Over All Perfurmante including Regularity
BN —— g s

Books Recommended:

1., Mathematical Analysis: Shanti parayan
Mathematical Analysis pallick Arcra
Integral Calcutus: Willlamser
Caloulus: ghanti Narayan

A, R vasistha

& Modemn algebra: Goyal & Gupta

W g Y, f.,«-r-*/Q/ "
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Class: 16

_ﬁrﬁ:ﬁ.l_lﬁmmr’! Degree 1'13:':“' Third T Remester: Vi

Subject. Mathematies == ) e
“Course Cedde: MUJ-15 | Comrse Title: Numerkenl Annlysis & Programming in €

v

Course Learning Dultomes: This course wilt cnable the students tod
a) find roots of equation and Interpolate by num erical methods.

by differentiate % Integrate by iwmerical methiods,
¢} know about the logics and algorithms needed for computer programming.

Credit: 4 {Theory) Compulsery =l |
Full Marks! 78 Time: 3 Nours ) |
Init ] Content | Hlours

| s lution of Equations: Bisection, reguia-falsi, Newton's methed, Root of
i olynomials. Interpalation: Lagrange and Herrnite Inte rpolation, divided! 5,
differences Schemes, Interpolation Farmila using Differences.

| :
Humencal Differentiation: Numerical formuias. Murnerical Integration
|Qua|:|=rature Formula Simpsens and Trapezoidal Rule.

ypes. Anthmetic and Inputfoulput inetructions., Decision cantrol| {85k

1
ogrammer's model of a computer. algorithms, Flow Charts. Cata
1

tructures, Decisions statements.

ogical and Conditional operators. Loop. Case control structures.

ructures. Pointers. File farmatting,

Ay unctlons, Recursions, Preprocessors. ATrays, Puppeting of string.| {Zh

essinnal Internal Assessment {S1A) Full Marks 25 Marks

& Internal written Examination 20 Marks (1 Hr.)
B Over All Performance including Regularity 05 Marks

Books Hecommended:
1. Programming in ANCI in C.E. Balaguru Swamy.
3 Numerical analysis: LB, Scarborough

3. Introduction to Mumerical Analysis: A. Gupta & 5.C. Bose

o YT

Lo

Page | 15



r'ﬁwg_ﬁnn: Bachelor's Degree with Year: Fourth Semester: V11 : |
Henours/Hons, with Researeh
 Class UG

ﬂtjﬁt Mathemnties

Tourse Code: Md-10 | Course Title: Fluid Mechanies & Special Function
Course Learning Outcomes: This course will enable the e SR
a] understand the nature of fluid, its pressure and centre of pressure.

b) explain the {luld motion ushng eguation of eontinuity and ernoulli's theorem.

¢} find series solution of differential equations about ordinary and singular points.

d) understand the propertics of Legendre polynomials and properties of Hypergeometric

functions.
Credit; 4 (Theory) | Compulsory
Full Marks: 75 | Time: 3 Hours
I_"I_‘lii Contend L _— | Hours
ature _am:l Pmp_ertius of Fluid pressure, pressure of heavy liguids.
' I guilibrium of fluids under given system of forces. Centre of pressure. 15h

rust on plane and curved euriaces. Lagarangian and Eulerian
1 sthods, Eguation of continuity. Euler's equation of motion fof perfect] 15h
uid, Bemoulli’s Thearem.

Beries colution: Ordinary peint, singular paint (regular], General
riethods and forms of geries solution {Imdicial equation-frobenius
method).

[M.B. result of analysis regarding validity of series. Splution are to be
baken for granted] 15h
Bessel’'s equation: Golution Recurrence forrnula for J.(x]; generating
function for 3(x), equations reducible to Bessel equation, Qrrhogonality
of Bessel's functions.

egendre  equation: Solution,  Rodrigue’s formula, Legendre
olynomials, generating function for Pux), Orthogonality of Legendre
lymomials. prcrg:umﬁtrit functions, special cases, Integral
presentation. £ymmation thedrem.

F&i!unnl Internal Assessment (S1A) Full Marks 25 Marks

A Internal writlen Examinaiion 20 Marks (§ Hr.}
g Over All Performance including Regularity 05 Marks

Hooks Recommended:
1. Hydrostatics: 1P, Sinha _
3" Hydrodynafics: pamsey [ M.D. Raisingania

3, Advance differential equation: M. D. Raisinghania

L@y}w ey
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Program Bachelor's Degree with | Year: Fou Fth
Honours/Hons. with Research
Class; UG
Subject: Mathe mntics
Course Code: MJ-17__ T Course Tiile: Metrie space & Discrete Mathematies
o ree Learning Cutcomes: This course will enable the students to; S
a) Develap the concept of metric space and relied properties.
by Lear the idea of completensss of a space with ils properties.
) Learn the idea of continuous and uniform continuous functions,
d] Learn the concept of cardinality & mathematical induction.
] understand the concept of graph and lattices.

Semesier: VI

Credit: 4 (Theory) | Compulsory
Full Marks: 78 | Time: 3 Hours
jnit | Content | Hours
| nilion and example of metric spaces, Open sets, Interior closed Sets
| losure., ISh
onvergence, completeness, Bair's  theorem, Camor’s  Intersection
n Fre-nrem- Continuous maps. Uniform Continuity. and related extensions. 15h

sets and Propositions-Cardinality, Mathematical Induction. Principle of
" nelusion and exclusion. Relations and Functions — Binary Relations.

guivalence Relations and partitions. Panial. Order Relations and Lattices, I5h
hains and Antichains. Pigeon Hobe Principle.

maphs and  Planar Graph. basic terminology. Multigraphs, Weighted

raphs. Paths and Circuits, Shortest paths. Eulerian Paths and Circuits,

v ravelling Salesman Problem. Planer Graphs. Boolean Algebras — Lattices| =,
algebraic structures. Duality, Distributive and complemented Lattices.

olean lattices and Algebras. Boolean Functions and Expression.

Sessional Internal Assessment (S1A) Full Marks 25 Marks

A Internal written Examination 20 Marks (1 Hr.)
B Over All Perlormance including Regularity - 05 Marks
Books Recommended:

i, Discrete Mathematics: C.L. Lieu, Elements of Discrete Mathematics: McGraw Hill
International £d.

2, Topology: K.K. Jha / LI, Sharma

5 Mathematical Analysis: Shanti Narayan / Mallick Arara
4, Metric Space by Lalji Prasad

&J}!’W’ wyy ot
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.Eymthl“lnr'ﬁ Depree with | Year: Fourth
Hononrsdlons. with Rescarch
| Class: Ul )
Subject: Mathematics
Course Code: MJ-18 - 'i Course Title: Tntegral Transform ]
ourse Learning Quteomes: This course will enable the studens to: -
a) learn concept of Laplace and imverse Laplace transform.
bl solve 1he differential egquation using Laplace trafsform,
¢} learn the concept and properties of Fourker fransform.
gy learn application of Fourier sine B cosine transform.

emester: VI

| Credit: 4 (Theory)
Full Marks: 75
init

| Compulsory
| Time: 3 Hours
Content
Laplace transform: Def, transform tion ofelementary functions, propertics.
1 nverse transform, transform derivatives and integrals, multiplication by t"| 15h
Hivision by L.
lnverse Laplace Transform,

Convolution theorem and application 10
1 ifferential equation. I5h
Infinite Fourier Transform: Infinite Fourier sine transform, Infinite Fourier
111 ‘cosine transform, Relation between Fourier & Laplace wansfonm, 15h
e Finite Fourier Transform & Integral: Finite Fourier sine transform,
IV [Finite Fourier cosine transfonm, Fourier lnnegral. 15h
essional Internal Assessment (S1A) Full Marks 25 Marks

A Internal written Examination 10 Marks (1 Hr.}
B Over All Performance including Regularity 05 Marks
Books Recommended:
|. Laplace's & Fourier Transforms

1.K. Goyal. K.P. Gupta, G.5. Gupta
2. integral Transform & Founer Lerigs: A, M. Srivasiava

e
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?m_g;ﬂl:iam'“r'“‘ Degree with Wear: qu'l'n_ emester; VI =
Honours/Homns. with Research

Class: UG

Subiect: Mathematics

Course Code: MJ-19 | Course Title: Partial Differentiation

ourse Learning Outcomes: This course will enable the students to:
a) apply o range of technigues o solve Mrst & second order partial differential equations.
by apply Monge's method 1o solve non-linear equation of second order,
¢y model physical plenomena using partial difFerential equations such @5 the hemt and wave

CUEAtInns.
Credit: 4 {Theory) Compulsory ]
Full Marks: 75 Time: 3 Hours =3
Uit | Conlent Hours
rial differential equation, formaiion, linear p.d.e. of order i-Lagrange"s
| nethad. 15 h

on-linear equation of order 1, four forms Charpits methad, Jacobi

1 etliod. Homogeneous linear equation with constant co-efficient Rules ofl yah
F. and P.1.
on-linear equations of second order. Monge's method.

1 15h
pundary Value Problem: Derivation and solution of one-dimensional

v ave equation and one-dimensional heat equation, IS h

|§ﬁhn1. Internal Assessment (S1A) Full Marks 25 Marks

A Internal written Examination 10 Marks (1 Hr.)
B Over All Performance including Regularity 05 Marks

Books Recommended:
1. Advanced Differential Equation: M.0. Ratsingania
3. Differential equation: 1.0, Sharma

>t
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Limis ment of Mathemartics Kolhan Usiversing, Clhinibata

Year: Fourth rantn:ﬁln:r'. VIl

[ Program: Bachelor's Degree with
Honoure/Hlons,  with - Research
Class: UG |
Subject Afathematics

ourse Code: ALJ-20 Course Title: Linear Alpebra & Linear Difference
e 2 e uation
ourse Learning Outcormes: This course will enable the students to:

a} understand concept of basis of vector spaces and construet prthonarmal basis
b} understand the concept of rank & nullity.

c] construct difference equations and find its general solutions.

d) find solution of linear difference equations and homogeneous difference egquations.

Credit: 4 (Theory) Compulsery
Full Marks: 75 Tume: 3 Hours
Linit Content Howrs

ector Space; Dell. & properties, subspaces, lingar dependence, dimension
nd basis of a finite dimensional vector space, Quotient space, Direct sums

nd complements matrices and change of basis. Inner produst & norm in &
I I. S., properties of inner product, Schwartz inequality, orihogonal set, 1xh

siliogonal basie and Gram-schmidi construction for finite dimensional
priner product space.

N imear transformation: Def. Sylvester Law of nullity, algebra of linear
 ansformations, Dual spaces, principal of duality. Matrices and linear
1

L ransformation, similar matrices, even matrices, diagonalisation Eigen root I5h
Algebraic geometric and multiplicity).

Difference Equation Order, Solution of Difference Equation. Existence &
IT  [Uniquencess theorem, solution of the form. ynay = Ays + € 15h

Linear Dillerence Equation with constant coeflicient: Basic Definition.
ombination of selution, Fundamental set of solution, Homopeneous
ifference Equation & their solution (General & Particular), Special| 15h
perator, variation of paramelers.

v

ional Internal Assessment {S1A) Full Marks 25 Marks

A Internal weitten Examination . 20 Marks (1 Hr.)
B Over All Performance including Regularity 05 Marks

Books Recommended:

1. Modern Algebra: Surjeet Singh & Quazi Zameeruddin
3" Linear Difference Equation: R.K. Gupta B D.C. Agarwal.

/9 v R g
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Program: Bachelor's Degree with | Year Fourth
Honours/lons.  with  Resceareh
i lass: UG

Semester: VI

Subject: Mathematics

Course Code: AM.I-1 | Cﬂugsc Title: T“F.']'.F'fg}'

Course Learning Outcomes: This course will enable the siudents to;
a) learn about the concept of compactness in meatric space,

b) define topological space its bases and different types spaces,
€] learn different types of compactness in topological spaces.

topologlcal spaces

d] learn different types separation axioms in topalogical spaces and also the connectedness of

Connectedness: connectedness & its propertises.

Credit: 4 (Theory) Compulsory
Full Marks: 75 Time: 3 Hours
Linit Content Hours
I Compactness in metric space, Ascoli's theorem. Topological spaces: 15 h
Deefinition, examples, base, sub-base, first axiom space, sccond axiom
I Space, comparison of topologies. 15
Compactness: Compact space, Lindeloff space, product space, Tychonoff's
T Yheorem, locally compactness. 1k
Separation: T, — space, T,—space, normal & completely regular space, Uryshan's
v emma, Tietze extension theorem, Uryshon's  metrization iI5h

Sessional Internal Assessment (S1A) Full Marks 15 Marks
A lpternsl written Examination . 20 Marks (1 Hr.)

B Over All Performance including Regularity 05 Marks

Books Recommended: - ,
|. Real Analysis: H. L. Royden, P. M. Fitzpatrick
2. Topology: ). M. Sharma, J. P. Chauhan
3. Advanced General Topology: K. K. Jha

&w 2
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[ Program: Bachelor's Depree with
HonsursMlons.  with Research
Class: UG

Subject: Mathematics

Course Code: AMJ-2 | Course Title: Complex Anal ysis II
Course Learning Oulcomas: This course wil enable the stedents ta-

a) apply complex integrathon in sohving problems,

bl learn about power saries expansion and their convergence.
tl apply method of contaur integration,

d} learn about conformal mapging,

Year: Fourth Semester: VI

Credit: 4 (Theory) Compualsory
Full Marks: 75 Time: 3 Hours ]
Uni Conlent Hours

Integral: Cauchy’s integral theorem, Cauchy's integral formula, Morera's
| heorem, Liouvilljes theorem, Taylor's theorem, Laurent's theorem, I5h
Rouche's theorem, fundamenial

theorem of algebra.
Power series: formula for radius of convergence of power series, absol e
11 % oniform convergence the

orem of power series, unigueness theorem of

; . I5h
POWEr sefies, term by term integration and differentiation theorem,

il (Residue & poles, contour integration and problems 15k
Lonformal mapping: Conformal and bilinear mapping, necessary & sufficient b

v [Fondition fer confarmal mapping, mapping from half plane ta arche, mapping 15h
from unit cirche to unit circle and related problams,

Sessional Internal Assessment (SIA) Full Marks 2% Marks

A Internal written Examination 20 Marks (1 Hr.)
B Over All Performance in clading Regularity . 035 Marks
Books Recommended:

1. Complex Variable; Churchill

2. Theory of Functions; Titch Marsh

3. Complex Analysis: J. B, Conway

2. Function of a Complex Variable: Croyal & Gupta

=

@/B“WM sd
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= Bae

Prograum: helor's Deprec with
jloneurs Hons. with Hesearch
(lass: UG -

Suhject: Aathemalics
Course Codet AM-2___ | Course Title: Real Analysis & Measure Theory
Course Learning Outcomes: This course will enable the students to; - e
3) learn the concept of uniform convergence in sequence & series of functions.
by learn about Fourier series and its applications.
£) learn the cont2pt of measure theory and its properties.

d] knew about the measurable functions & its properties.

Year: Fourth emester: W1

Credit: 4 (Theory) Compulsory
Full Marks: 73 Time: 3 Hours =
Linit Content Hours

equence and series of function: Unifonn convergence ol sequence and
eries of real function. Cauchy®s general principle of uniform convergence,
1 omtinuity of the sum of a series of function. Weiestrass's M-test forf 15h
uniform convergence, Term by term integration and differentiation.

Fourier series: Fourier series expansion of a funciion relative 10 an
arthanormal system, Bessel's inequality, pointwise convergence af
1 frigonomeiric Fourier series, Dirichlets integral, Perseval's thearem, I5h
Rizmann-1 ebesgue theorem, Problems on finding trigonometric Founer
Leries representation of periodic functions.

Measure theory: Outer measure, measurable sels thraugh Caratheodory
il pproach, arithmetical propertics of measurable sets, two fundamental
heorems and examples of uncountable sets of zero measure.

I5h

easurable Functions: Closure of class of measurable function under all algebraic
nd limit operations, Litthewood's third principle trigonometric Fourier series
v epresentation of pariodic functhons, function bounded over B set of finite| 15 h

Feasu-’e. condition af measurability, Lebesgus Integral and its arithmetical
)

pperties, (oMPAarson with R-integral, bounded convergence theorerl,

essional Internal Assessment (S1A) Full Marks 25 Marks
& Internal writien Examination 20 Marks (1 Hr.)
§ Over All Performance including Regularity 05 Marks

Books Recommended: .
1. Principle of Mathematical Analysis: Walier Rudin

Mathematical Analysis: Shanti Narayan

Real Analysis: H. L. Royden

Advanced Real Analysis: k. K. Jha

Measure theory: Gupta & Gupta

iy ba bnb BF
il - ]
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Minor Syllabus

Semester Paper Codle Course Title Credit
1 Minor-14A MN-1A Caleulus 1
n Minor-24 MN-2A Discrete Mathematles 4
i1 Minor-115 MN-1B Real Analysis 4
v Minor-2B MN-ID Discrete Mathematics-11 4
A% Minar-1C MN-1C Vectors 4
¥ Minor-2C MMN-2C Probability Theory 4
Vil Minor-11T2 MMN-1D Real Analysis-11 a

VIII Minor=21} MN-2D Operations Research 4
'
% W
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miversity Deparfment of Mathenptics Kolhan g'n{rgrlfrr,g:mrﬂhﬁm

] Semester: | l

Class VG _ o |

TRulyect: m‘n-lm!_l_-'l_'-llllﬁ < =" ) |
[ Course i._:udi?t_'li‘.'ﬂ\_ i_l:'ll.lﬁn:'__"l_'ﬂ.lc: Culenlus e

Conrse Learning Ouleonmes: This course will enabie the students to 1

al Undersiand the condepl ol functions, limits,
mathematical probiems.

bl Use differentiation rules, ineluding thi chaln rule and mea
real-valued functions and apply successive
cabeulus profolems

¢] Dewelop skills in finding antlderivatives, computing definite integrals using Rimann sums and |

the fundamental theorem of caloulus, and using various inlegration tachnigues to sobve real-
warld problems.

d] Gain proficency ln integrating warious Types of functions, analyzing curves, and calculating
area and volume of surfaces of revolution using integration technigues.

and continuity, and apply them to soha |

f walue thearem, 1o differertiate |
differentiation and Leibnita’s theorem 10 sohe |

l|£!~¢~|:1i1: 4 (Theory) | Compulsory

| Full Marks: 75 | Time: 3 Hours

| Unit | Content Hours |

{ I I-'un:s:linns and Limits: Definition of functions and their properties, 12 h
Limits of functions and their properijes, Cont imuity of functions. |

Differential colealus: Differentiability of a real valued functian,
- Geometrical interpretation of differentiability, Rules of differentiation,

Chain rule of differentiation, Mean value theorem and its applications, i3h
tuceessive differentiation, Leibnitt's theorem.
Integration: Antiderivatives, indefinite and definite integrals, Riemann |
I gums and the definite integral, Fundamental thecrem of calculus, I2h

Properties of definite integrals, Integration Techniques.

Integral Caleolus: Integration of rational and irrational functions, | =]
W peduction formula, Computing of definite integral, Curve tracing, Length 18 h |
of curve, Computing of double and 1riple integrals, Area and Volume af

surface of revalution. |1
Sessional Internal Assessment (51A) Full Marks - 25 Miarks |

A — lnternal written Examination — 20 Marks (1 e |

I = Over All Performance inth.'-qu_Re::ulﬂrllz.' — 5 Marks .

Houks Recommented: |i
1. B K. Dwivedi (2019} Caleulus, 1% Edition, Pragati Prakashan, Meerut, India, |
7. Howard Anton, | Bivens £ Stephan Davis |2016). Caleutus {10th edition). Wiley India |
3. Gabriel Klambauer [19B6). Aspecls af Catculus. Springer-Verlag,

4

5 Gorakh Prasad {2016). [ifferential Caloculus (19 gdition). Pothishala Pvi. Ltd.

& George B. Thamas Jr. Joel Hass, Christopher Hell & Maurice D. Weir (2018). Thomas'
| Calculus (14th edition). Pearsen Education

Wieslaw Krawcewicl & Bindhyachal Ral (2003). Calculus w ith Kaple Labs. Naroia, |

e S——
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Class: UG
Subject: Mathematics - ___ B
“Course Code: MN-2A | Course Title: Discrete Mathematics
Course Learning Outcomes: This cowrse will enabile the students to:
a) Understand the conceqt equivalence relation & partial arder relation. |
b} Undesstand the concept of bounds in POSET and able to understand the concept of Lattice.
¢) Undarstand mathematical bogic and logical operations to varous flakds,
Credits 4 {Theory) | Compulsory
Full bMacks: 75 | Time: 3 Hours
Unit__ |

Program. Certifieate | Year: First Tsmuusmr: 1

Conient

| Hours
clation: Rellexive, Symmetric, Antisymmetric & transitive relation,

1 artition, Equivalence relation, Congruence Module Relation, Induced| 18 h
lation, Fundamental theorem,
rtial Order Relation: Partial Order Set, Lu. b, & gL b, inf., sup..

1

aximal & minimal element, Definition & examples of Lattice, Zorm’s 15 h
Mmima

Logic: lmroduction, propositions, truth table, negation, conjunction and
1 disjunction, Implications, biconditional propositions, converse, contra 15 h
positive and inverse propositions, and precedence of logical operators.

"I*mpnsitinnal equivalence: Logical equivalences, Predicates and ==

guantifiers: Introduction, Quantifiers, Binding variables and Negations. 15h
Walidity of argument by different methods.

Sessional Internal Assessment (5145 Full Marks 18 Marks

A laternal written Examination - 20 Marks (1 Hr)

B Over All Performance including Regularity 05 Marks
Books Recommended:

1. Set theary by K, K, Jha,

v

2. R. P, Grimaldi, Discrete Mathematics and Combinatariat Mathematics, Pearsen Education,
3. Discrete Mathematics by M. K. Gupta; Krishaa Prakashan,

4. Discrete Mathematics by Lipschutz, Lipson & Patil; Schaum’s Qutlines

o “%
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__'_'_'—_ _-—'_,——— —_—
Program; Diploma | Wear: Secomil emester: T |
Class: UG l |

Subject: Mathematics
Course Code: MN-118 | Course Title: Real Analysis o

Course Learning Qutcomes: This course wil enalte the students 1o
2) Understand many properiies of the real line ® and leam 1o define sequence in Lerms ':'f|
functiens from F. 1o a subset of .
b} Recophie 'l'umnd_cﬂ, convergent, diverpent, Cauchy and moenalonic sequences and '-'“1"‘“'L“""‘|
their limit superior, il inferiar, and Uve limit of o pourded sEquence.
- nnd%

¢} Apply the ritio, ool alternating series and [imil comparison 1ests for CONVETREI
ahsolute convergence of an infinite series of veal numbpers.

d} Learn some of the properties of Riemann integrable functicns, and {he applications of ll"'-'I|
fundamental theerems of imagration

Credit: 4 (Theory) | Compulsory %\
Full Marks: 75 | Time: 3 Hours |

Content Hours |

Real Number System

Axioms in K. Absolute value of & real number: Bounds of a sets, Supremum

and infimum of a nonempty subsel of T, The completensss property of .l 15 h

Archimadean property. Definition and types of intervals, Neighborhood of
point in R, Open, closed and perfect sets in &

Sequences of Real Mumbers:

Convergent sequence, Limit of a sequencd. Bounded sequence, Limit |
(hecrems, Monotoiie SEQUERCES. \Weierstrass” theorem for-sequences. |
11 |[Moenotone convergence theorem. Subsequences, Balzano sequences. | 15h |
Limit superior and timit inferior of a sequends of real aumbers, Cauchy |
sEquence, Cauchy's first theorsm on limit, Cauchy’s cenvergence |
riterion. Compleleness property of set of real number. |
Infinite Series |

Convergence and divergence of infinite series of positive real numbers, |
Slecessary condition for COMYETEeTEE, Cauchy eriterion far convergence:

Ml |Tests {oT CONVETEEncs of positive rm series; Basic compatison test, Limit Wh
comparisen Lest, O Alembert’s Tatio test. Raabe’s tesl, Logarithmic test,

Cauchy's condensation Tesh, De Morgan & Bertrand's tesl,

e — B 1 3 1
Aliernating series. Alternating series, Leibniz 1est, Absolute and Ok
IV Joonditional cof vErgense. prapertics of apsolutely convergent series,

s 5 “ull | g Marks -
Sessional Internal Asscssment (SIA) Full Murks 2
o A Intermal writien Fammination 20 Marks (1 Hr) |

B Over All Performantce including Wegula rity 105 Marks |

Boolks Rtﬁ:mmendﬂl: _1,
1. Real Analysis: Dasgupta & prasad |
peal Analysis: Lalj prasad |

K. Ina
alysis: g, C, Mahk

2.
3. Real Analysis:
4. principle of RE

g R~y W



Unfversine Degartment o) Viathematics Kotlpe Universty, Chaifuisi

Trogram: Diplon Ty e . —
Class: Ul | r\tlm_:dr:r. v
LSS A

Su:['ljr_l.l:_ﬁ_'ll_l&“mnlig-s_
Course Code: MN-218 | Course Title: Discrete Mathematics-11
Course Learning Outeomes: This course will enable the students to
ay understand and explain the basic concepts of graph theary
B Apply the basic concepls of mathe 1 ticsl loglc. i
¢} Analyze the basic concepts of mat  matical logic.

&) Evaluate some real time problem:. ung concepts of graph theory

Credit: 4 (Theory) Compulsor |

Full Marks: 73 | Timee: 3 How
}Llnil. Content T Hlours |
Laogic: 1
1 Boolean algebra, Boolean expression, application (o switching circuts. 15
Graph Theory:

Rasic Teminalogy. Walks, paths, circuis, conectedness, Handshaking Lemmi
1 |lsomorghism, Sub graphs, Reach ability, Union and Tnteraction of Graphs. Euber 1
Graph, Shortest path problem, Hamiltoman graph, Traveling Salesman
Problem, Bipartite graphs.

Trees:

Introduction to trees, Rooted trees, path length in rooted trees. spanning
trees, Fundamental circuits, gpanming trees of 4 weighted graph, cut sets
and cut vertices, Fundamenta’ ¢ut set, Minimum spanning tree.

Directed Graph:

Directed graphs and conneciudiess, directed trees, Matrix represcniation
IV |of a graph, Planar praph- Combinational and Geometric Duals, 13
Kuratowski's graphs, Detection of planarity, 5 colour problem.

i

1t 15

|
Sessional Internal Assessment (SIA) Full wlarks 15 Marks -I
A Internal writien Examination . 20 Marks (1 Hr)
B Over All Perforimance including Hepulurity 5 Aarks

Books “Etl:ll'l'lrl'lttl'll_!:El]: _ _
1. €L Liu, Elernents of Discrete pAathermatics, Tata #eGraw Hill, 2nd Editian, 2000,

2 N.Deo, Graph Theory with Applications 1 Engineering and CompuLer SCEnce, PHI pulblication,

3rd editicn, 2003 |
3. Harikishan, Shivraj pundir and Sandeep gumar, Disc

Edition, 2010.
4. Colmun, Bushy and Ross, Discret

I E— .
. \/-=
;F‘E‘,[} .,U-TN:'._L
W k
page | 28

rete Mathematies, Pragati Publicatien, Tth

[ pathematical gruchure, PHI publication, Bth Edition, 2009
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Progran: Bachelor®s Degree Yeor: Thind A“‘icmuiﬂ:r: W

Class: VG

|

':-'.u_hj'_cﬁlﬂ_ul'lwrnmi::f

Course Code: MN1C | Course Title: Veetns

Conrse Learning Ouicomes: This course w Ul ekt the stadents 10

a) VUnderstand the eoncepts of sealar & vector products iof three and four yoolaos.

B Understand the concem of vector function of scalar variable t, Scal
functions, Crad, Curl and Divergence.

) Inter-relationship amongst the line inegral, double and wriple integral formulations

dy Realize importance of Green, Gawss and Stokes” theorems in1 ather branches of mathemativs.

ar point functions, vector prind

Credit: 4 (Theory) | Compulsory
Full Marks: 75 | Time: 3 Hours
lﬁlﬂi Content Hours
Product of three & four vectors: Product of 3 & 4 vectors, Reciprocal
1 [system of vectors, Lami’s thearem, & — ji thearem, work done, Moment off 15h
force. Couple.
Vector Differentiation: Vector function of scalas variable 1, W's
i [derivative and geometrical meaning, Derivative of product of twoand | 15k
three vectors

Grad, Divergence & Curl: Scalar point functien and vector point
function, grad, divergence and curl, their expansion formulae and| 15h
propertics.

Green's, Stoke's & Gauss's Divergence theorem: Line integrals,
Applications of line integrals: Mass and Work, Fundamental theorem for
IV (line integrals, Conservative vector fields, Green's thearem, Arcaasaline | 15h

integral, Surface integrals, Stokes' theorem, The Gauss divergence
thearzm.

Kessional Internal Assessment (S1A) Full Marks 25 Marks

A Internal written Examination 10 Marks (F Hr)
B Ower All Performance including Regularity 05 Marks
Books Recommended:

|, Advanced Engineering Mathematics (101 edition). Erwin Kreyszig, Wiley
4. Vector Analvsis: Lalji Prasad, Paramoun

oo T

Page | 29
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Class: Ul
Subjoct: Mathematies
“Course Cowde: MN-2C ] Course Title: Probability Theory
Course Learning Omteomes: This course will enable the students oo
) Lse basic counting technigues (multiplication ¢
compule probability anied el

By Compuie conditivnal probabilities direetly and using Bayes' theorem, and check for
independence of events.

¢ Set up and work with discrete random variables, Tn particular, understand the Bernoulli,
binomial, geometric and Poisson distributions.

d) Work with continuous random variables.
normal and exponential distributions.

o Tiachelor's Degres | Vear Thirl ‘E%.;Tww?ﬁ_ e T
|

ule. combinations, permutations) to

in pariicular, know the properties of umform,

Credit: 4 {Theory)

[ Compulsory
[ Full Marks: 75 | Time: 3 Hours
MUimit Conient Hours
I “ndom expenment, Sample Space, Algebra of events, Probabilily of an
vent, mutually exclusive events, addition theorem, Conditional
\ 1 robability, independent events, multiplication theorem, Toal probability, 15
‘F.ﬂ.}'e‘s thearem,
wdom Variables and Distribution Functions, Introduction, Distribution
1 -uncticns of Discrete Variables, Distribution Functions of Continwous 5
ariables, Mathematical Expectations,
Binomial  Distribution, Poisson’s  Distribution, H:-p:rgei:ri'n:'lrlf B
1l |distribution, Nommal & Negative hinomial distribution, 15 |
|Frequency distribution, graphical and diagrammatic representation of data.
v |Measures of location and dispersion, moments, skewness and kurtosis.| 15
Curve fitting, association of attributes. Simple correlation and FEEression.
Gessional Internal Assessmenl (51A) Full Marks 25 Marks

A Internal writlen Examination . 20 Marks {1 Ur)
B Owver All Performance including Regularity 05 Miarks
Books Hecommended:
1. Fundamental of Mathematical Statistics: Gupta B Kapoor
1 probability and Statistics for Engineening an

d the Sclences: Jay L Cigwara,

@}%’ seid

Page | 30




I"l\ﬁiﬁhﬁ“’hﬂ'ﬁ TH'H!‘EIH-:IHI Yeor: Fourth memester: VI
HonoursTlons with IResemmch

Class: UG

“Subicct: Mathematies

Coursg Code: MNAAD | Course 1 ithe: Teal Analysis-11

ourse Learning Outcomes: This course will anable the students to:
al Understand tho concept of limit & continutty of a function.

b} Understand the concept of differentlation and expansion of function with remainder,
¢} Understand the definition and condition for Riemann Integrability.
d] Understand the generalized set operatians and relation on sels.

Credit: 4 (Theory) | Compulsory
%ul.i Marks: 75 | Tirne: 3 Hours
mit | Content Hours
| t_lmit and Continuity: Limit, Comtinuity, Discontinuities, uniform
1 -ontinuity, properties of functions continuous in closed intervals, Functions| 20h
{ bounded variation.
crivability, Relationship with continuity, Taylor's theorem, Mac laurin's
I heorem, remainder after n lerms, Power serics ex pansion  of | 500
(1+ x)", sinx,cosx and log(l+ ¥) using suitshle remainder after n
eTTNS.
iemann Integration Definition, Diarbous’s theorem | & 1L Integrability
1t pdition, particular classes of bounded integrable function Primifive.| app
s ndamental theorem, first and second Mean value theorem.
cessional Internal Assessment (S1A) Full Marks 25 Marks
A Internal written Examination 20 Marks (1 Hr)
B Over Al Performance including Regularily 05 Marks
Books Recommended:
| Real Analysis by Lalji Prasad
1. Real Analysis by K. K. Jha
3. Principle of Real Analysis: g, ¢ Malik
' 5

Page | 31
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\ Program: Bachelor's l]mwn:ﬁ'i.l'!'\ Yenr: Fourth -mester: VI
Honours1lons. with Research
Class: UG

_."_-.'_ul‘-_i,t‘ﬂ:’i. Alathematics

l:_"l:L!.-nq: Code: MN2D | Course T itle: Crperativis Hesearch

CoUTEe Learning Outcomes: This course will enable the students to:
3} solve problems relaged Yo linear prog amming problems.

b} solve problems related to transportavon B assignment problems.
¢} Solve real life problems using replac: ment model and sequencing,

Credit 4 (Theory) | Compulsory
Full Marks: 75 | Time: 3 Hours
nit Content Hours |
Convex sets in R2 and their properties, L.P.P., problem formulation,
1 Graphical Method. Simplex method including Big M-method, 15
preality: Definition of the dual problem, Primal-dual relationships, Dual simplex
Tt ethod. 15
| m Transportation and Assignment problems is l
v Deterministic  replacement  maodels, sequencing problems on  Two
machines and n jobs. 15

Cegstonal Internal Assessment (S1A) Full Marks 25 Marks

A Internal written Examination . 20 plarks (1 Hr
B Over All Performance including Regularity 05 Marks

Books Recommentded:

1. Limear Programming Problem: Rk, Gupta
7 Linear Programming Problem: Lalji Prasad
3. Operations Research: Kanti Swarcop
4, Operations Research: 5. D Sharma

Wy e

'L_,v._ﬂ_ i_l’.l— 3

.[._.- (2] rl.'_!ﬁ--_--r'-"'i:

Dr, Bijay Kumar Sinha  Dr. Md. Maiz Ashraf DI P, C. Banedes  Mf Mahundrﬁ‘rﬁ'ﬁiir_iar'ﬂ

Page | 32



(. De nient of Mathematics, Kolhan University, Chaibasa

Index
Sem | Code Papers Credits
v 04

IAP ~ Internship/Apprenticeship/Field Work/Dissertation/FProject

. M%”‘
o BN
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Semester-Y

PAPER Title: Internship/Apprenticeship/Field Work/Dissertation/Project

Credits - 04

Learning abjective:

Foundation in Rescarch Methodologies: Develop a strong foundation in Mathematical

research methodologies, including problem identification, literature review, and the use of
mathematical tools and technigues.

Data Analysis and Communication: Demonstrate the ability to analyse data, write research

reports, and present findings while adhenng to ethical standards and Intellectual Property
Rights (IPR)

Course Quteomes:

After completing this course, students will be able to:

Design and Structure Research: Conceptualize and plan a coherent mathematical research
project or dissertation, including formulating a robust research problem and execcuting a
thorough literature review.

Amnalytieal Tools: Employ computational, statistical, and numerical techniques using tools
like MATLAR, Mathematica, or Python for effective problem-solving and data analysis in
mathematics.,

Communicate Hescarch Effectively: Produce well-organized rescarch repons and
presentations that adhere to academic standards and ethical guidelines, cnsuring clear
communication of Mathematical concepts and findings.

Guidelines for Project/Dissertation Work Evaluation

The broad guidelines for the distribution of marks are as follows:

Assessment of Project — 73 marks

2. Viva-Yoce— 25 marks

Components of the Paper

The paper will consist of the following components:

1. Foundations of Rescarch in Mathematics.

a) Introduction to Research in Mathematics:

s Nature and Scope: Explore the noture and scope of mathematical research,
undersianding its role in both pure and applied contexts,

o Relevance: Discuss the imporance of research in advancing mathematical theories and
solving real-world problems.

b) Research Problem and Literature Review:

e Problem Identifieation: Learn techniques for identifying and formulating meaningtil
muthematical rescarch problems,

e Characteristics of a Good Problem: Understond  what makes a2 mathematical
problem suitable Tor research,

«  Conducting a Eiderature Review: Review various academic joumals, books, and
digital resources{tyf gather relevant background and foundationg) information.

P Ay




¢} Research Design and Methoadology:

»  Approaches to Mathematical Research: Examine theoretical, computational, and

cxperimental approaches 1o research,

Developing Models and Proofs: Gain skills in creating mathematical models and
constnicting nigorous proofs as part of the research process.

2. Tools, ;inalysis. and Presentation.
a) Data Collection and Analysis:

= Applied Research Data: Learn methods for collecting data relevant to applied

mathematics research.

Statistical and Analytical Tools: Understand and apply statistical technigues and
software tools for analyzing mathematical data,

by Mathematical Tools and Techniques:

Software Proficiency: Develop skills using softwares such as MATLAB, Mathematica,
or Python for computational tasks,

= Numerical Methods and Simulations: Explore numerical technigues and simulation
methods to support research findings.

€} Writing, Presenting, and Ethics in Research:

s Effective Communication: Know the ant of writing clear, concise, and well-structured

research papers and reports.

Oral Presentation: Learn how o prepare presentations and academic posters for
dissemination of research findings.

e Ethical Considerations and IPR: Discuss ethical scenarios in mathematical research,
including plagiarism, authorship, and compliance with Intellectual Property Rights.

Feferences:

[1] Pandey, P., & Pandey, M. M. (2015). Research methodelagy: Tools and technigues. Bridge
Center.

[2] Kelly, A.E., & Lesh, RA. (Eds.). (2000). Handbook of Research Design in Mathematics and
Seience Education {15t ed.). Rowiledge, https:/idoiorg/ 10432497314 10602725,

|3] Mishra, Ibr. Shanti Bhushan & Alek, Dr, Shashi. (2007). HANDBOORK OF RESEARCH
METHODOLOGY. Educreation Mublishing

Note: Students must consult with o faculty member in the Department to finalize their project/
disseriation topics. 1 o
Suggested Prajeet Topics

Students may undertake projects in various r'.t-.nl,!'u,jnmlimi science related fields or Mathematical
problems, focusing on pure and applicd Mathematical application and socially relevant
applications.

Some of the suggested topics i

ki
=
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Pure Mathematics

Exploring the Riemann Hypothesis: Understanding its significance and implications in
number theory.

The Mathematics of Fraetals: Investigating their geometry and applications.

Non-Enclidean Geometry: Applications and its role in modem mathematics,

Prime Numbers in Cryptography: How prime numbers secure digital communication.
Group Theory in Abstract Algehra: Exploring its applications in solving equations.
Applications of Group Theory in Cryptography: Study algebraic structures like groups and
rings in the context of securing digital communications.

Symmetrics and Group Actions: Investigate the role of group theory in solving geometric and
algebraic problems

Linear Algebra: Use of eigenvalues and eigenvectors in stability analysis of systems.

9. Lincar Algebra: Real-life applications of linear iransformations in computer graphics.
10. Lincar Algebra: Principal Component Analysis (PCA) for dimensionality reduction in data

sclence.

I1. Complex Analysis: Exploring the residue theorem and its applications in evaluating real

integrals,

12. Complex Analysis: Conformal mappings and their applications in solving fluid Mlow problems.
13. Complex Analysis: Analytic continuation and its use in complex function theory,

11.

1.

2.

wn

el

10.

1.

&

Applied Mathematics

Mathematical Modeling of Climate Change: Explore how differential equations can model
carbon emissions and their effects on global temperature.

Modeling Traffic Flow Using Differential Equations: Investigate optimal flow paiterns in
urban areas.

Mathematical Analysis of Discase Spread: Use sysiems of differential equations to model the
dynamics of infectious diseases, incorporating vaccination and quarantine strategies
alathematical Modeling of Epidemies: Using differcntial equations to study disense spread,
The Role of Linear Algebra in Machine Learning: Understanding 3D transformations and
algorithms.

Optimization Techniques in Operations Research: Applications in logistics and supply chain
management.

The Mathematics Behind Blockchain Technology: Exploring eryptographic algorithms.
Population Dynamics in Feology: Modeling predator-prey  systems with mathematical
equations,

Wave FEquations in Engincering: Applications  in modeling  sound, vibrations, and
electromagnetlic wives.

Mathematical Analysis of Disease Spread: Use differential equations to understand and
predict epidemic dynamics.

Optimization Problems in Mathematieal Models: Use algebraic techniques and differential
equations for resource allocation or logistics,

Submission Guidelines

»  [Fach student must submit their dissertation (o the Head of the Department (HOLDY) after

completing the project work.
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Semester-VI1II
PAPTER Title: Research Course (RC)
Credits: 12 (FM - 300)

Learning objective:

Understand the philosophy of research, including cpistemology, positivism, interpretivism,
and doxology.

Apply research methodology concepts, formulate research problems, and recognize challenges
in research.

Develop expertise in research design, including experimental, longitudinal, and action research
methods.

Master data collection & presemtation techniques using structured methods, statistical tools,
and visualization.

Uphold ethical standards, intellectual honesty, and plagiarism prevention in academic research.

Develop a strong foundation in Mathematical research methodologies, including problem
identification, literature review, and the use of mathematical tools and techniques.

Demonstrate the ahility to analyse data, write research reports, and present findings while
adhering to ethical standards and Intellectual Property Rights (IPR)

Course Qutcomes:
After completing this course, students will be able to:

Gain theoretical and philosophical foundations for scientific inquiry in mathematics rescarch.
Demonstrate proficiency in research design & methodology using mathematical and
statistical tools.

Collect, analyze, and present research data effectively with software tools like SPSS, R, and
Excel.
Implement hypothesis formulation & testing using statistical techniques for ngorous analysis.

Maintain academic integrity, ethical research practices, and responsible reporting following
IPR guidelines.

Conceptualize and plan a coherent mathematical research  project or dissentation, including
formulating a robust research problem and executing a thorough literature review.

Employ computational, statistical, and numerical techniques using tools like MATLAB,
Mathematica, or Python for effective problem-solving and data analysis in mathematics.

Produce well-organized research reports and presentations that adhere to academic standards
and ethical guidelines, ensuring clear communication of Mathematical concepts and findings,

(A) Research Methodology (FM-100 Marks)
Credits: 03-+01 (Th +Internal)

. End Semester University Examination (75)

2. Semester Internal Examination (25)
Unit Content Hours
). Philosophy of Research: Search for truth, epistemology (what is known to be oh

true), positivism, interptdivism, doxology (what 15 believed to be true).

,./JHF o~ zf\ﬂ%ﬂ{t M"’#‘
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-
Pt

10h
Researeh Methodology: Introduction, meaning and objective of research, types

of research, motivations in research, research methads, Criteria of good research,

problems encountered by researcher in India, Selection and formulation of a
rescarch problem,

: . . 10h
Rescarch Design: Meaning of research design, need of research design features of]

good design. Different types of study design viz, cross sectional, longitudinal

relrospective, prospective, experimental, action and feminist study and research
designs.,

Data Collection and Presentation: Method of data collection, unstructured and 2
structured interviews, questionnaire, open-ended and closed-ended questions.
Collection of data using secondary sources. Ungrouped and grouped data,

frequency, cumulative frequency, relative frequency, frequency curve, frequency
polygon, histogram, pie chan, ogive curve.

Hypothesis: Definition, functions and characteristics of hypothesis. Tvpes of T
hypotheses. Errors in testing a hypothesis,

6. | Statistical Analysis and Ethics in Research: 12h |

Statistical Techniques- Measures of central tendency (Mean, Median, Mode).

Measures of dispersion (Variance, Standard Deviation). Use of SPSS, B, Excel for

data analysis.

Ethics= Introduction to research ethics. overt and covert research code of ethics.

Intellectual honesty and research integrality. Falsification, Fabrication and plagiarism. [PR.

References:

[1] Kothari, C. R. (2014). Research Methodology: Methods and Techniques (3rd ed.). New
Delhi: Mew Age International (") Limited.

[2] Kothari, C.R, (1990). Rescarch Methodology: Methods and Technigues. New Age
International.

[3] Sharma, C.K., & Jain, M.K. (2011). Research methodology. Shree Publishers &
Distributors.

[4] Harvey, G. (2010). Excel 2010 for dummies. Wiley Publication.

[5] Garg, B.L., Kuradia, IL., J‘hgﬂﬂ'-'ﬂl. F., & Agarwal, UK. {10!}1} An introduction o Research
Methodology, RIBSA Publishers,

[6] Sinha, $.C., & Dhiman, A.K. (2002). Research Methodology. Ess Ess Publications,

[7] Trochim, W.M.K. (2005). Research Methods: The concise knowledge base, Atomic Dog

blishing.

(%] ?,;.ﬂpm rf';,* & Schindler, P, {Zm@}.lﬂr:.!u'wu Research Methods. TMGEL 9th Edition.

[9] Bryman, A., & Bell, I (201 1), Business Research Methods, Oxford University Press.

(10] ~ Pani, P.K. (2015). Rescarch Methodology: Principles and Practices, S.K. Book
Agency, New el

[11] Pani, PK. (2
Publications, New Dejii.
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The hroad guidelines £

LG, Depary, ’“"J-’.fu"_-.'-ferrn'mr:rm'a-.r, Kolhan University, Chalbasa
(1) Syng

8IS, Thests & others (F.M.=200
Credits: 03404401 () S & others ( )

(Project Synopsis +Project Thesis+VYiva-Voce)

Guidelines fop Project Work Evaluation

W the distribution o Frmarks
I Assessmieng

2

are as follows:
Of Profect Synopsls — 75 Marks
Assessment of Project Thesis - T4 Marks

Y. Viva-Voee - SoMarks

Components of the Faper

The paper will consist of the following companents:

5

L]

Restarch Proposal & Literature Review

Proposal Writing: Research objectives, Problem statement, significance, expected outcomes.

Literature Review: Reviewi g past research, identifying research gaps, and establishing theoretical
foundations,

Research Methodology & Design

Method Selection: Mathematical modeling, computational methods, statistical approaches.

Data Collection & Processin

g Use of mathematical tols, software (MATLAB, R, Python), and
numerical technigues.

Hypothesis Formulation & Mathematical Analysis

Hypothesis Development: Defining problems, assumptions, and expected mathematical outcomes,

Mathematical Proofs & Computation: Developing algorithms
sty

 equations, or models relevant to the

Data Interpretation & Statistical Yulidation
Analysis Techniques: Numerical simulations, statistical tests, optimization methods,

Validation: Comparing results with existing theories, performing sensitiy ity analysis, and erroe
estimation.

Scientific Writing & Thesis Presentation

Thesks Siructuring: Abstruct, Iniroduction, Methodology, Results, Discussion, Conclusion.
Citation & Referencing: APA, IELEE, LaTeX formatiing styles,

Thesls Defense & Viva: Ol Em,s.:nhlliml il research, HITAWETIIL spuestions from L'L'-.ulh i
t.l:umlnl.‘li

Htl’i*n.-nrﬁ: Recominended Fypks’ supgpested reading

(1] Pundey, ., & Pan r.. M. (2015), Reswarch methidioloey: Tool andd technigues.,
Bridge Center. tj

x_;,w fift “[/ f“‘"?



P Departnent of Mathenatics, Kolhan University, Chailasa
[2] Kelly, AE., & Lesh, LA, (Eds.). (20000, Handbeok af Research Design n Mathematics
and Science Education {15t ed ). Routledge. hitps:/dotorg/ 104324978 |4 10602725,

[3] ]'-.1is||1r-.1.. Dr. Shanti Blwshan & Alok, Dr, Shashi. (2017). HANDBOOK OF RESEARCH
METHODOLOGY, Educrcation Publishing

[4] Cooray, P.G. "Guide to Scientific and technical writing” Hindagala, Sri Lanka (1992)

[5] Day, R.A. "How to write and publish n scientific paper” Cambridge University press
Cambridge (1995)

(Documentation and Presentation of project synopsis/research proposal)

= Documentation:
(1) Tittle

(i}  Introduction

Format of project synopsis/research proposal in the following sequence.

(i) Literature survey/ State of art

(v)  Statement of the problem

(v)  Objective

(vi)  Research question/ Hypothesis (if any)

(vii) Research Methodology

(viii) Significance/ Expected contribution of the research to the socicty
(ix)  Work plan and time line of the proposed work

(x}  Limitations of research

(xi)  References/ Bibliography in oxford latest style like APA or MLA

» Presentation: Presentation of project synopsis (research proposal) through PPT.

Documentation & Presentation: 55 marks & 20 marks=75 marks

Note: Students must consult with a faculty member in the Department to finalize their
synopsis lopics.

{Documentation and Presentation of project Thesis)

project

» Documentation: Format of project thesis in the following sequence.
(i) Tittle

(i)  Declaration

(iify  Cerificate

{iv)  Abstract

(v)  Preface/Acknowledgment

(vi)  Table of Content
{vii) List of Tables (if an
(viii) List of Figures (il

\_}“V *ﬁﬂ”l/' N o



P.G. Department of Mathematics, Kothan University, Chaihasa
(ix)  Listof Appendices (if any)
(x) Chapter |
(x1)  Chapier 2 and continue Chapters
(xii) References' Bibliography in oxford latest style
¥ Presentation: Presentation of Project Thesis through PPT.

Documentation & Presentation: ®Omarks & f Smarks= 7 Smarks

i:?: Students must consult with a faculty member in the Department to finalize their project
15.

Suggested Project Topics -

Students may undertake projects in various Mathematical science related ficlds or Mathematical
research problems or research gaps focusing on pure and applied Mathematical application and
socially relevant applications.

Some of the suggested project thesis topics include:

L. Pure Mathematics
1. A Note on Quasi Isometry Groups of Euclidean Spaces.
3 The Distance and Generalized Distance Spectra of Some Graphs,
3. An application on Secure Post Quantum Cryptographic Primitives from Error Correcting Codes

and Multivariate Polynomials.

Study of some Construction of Hadamard Matnces.

A study on Combinatorial Designs and their Applications

A Study on Negacyclic Matrices.

A Study on Circulant Malrices.

The Generalizations of Hadamard Matrices.

A Study on Partial Hadamard Matrices.

10. A Study on Complex Hadamard Matrices.

11. A Note on the Eccentricity Matrices of Graphs.

12. A Study on Circulant Partial Hadamard Matrices.

13, Study of Multi Criteria Decision Moking (MCDM) and Their Applications
14, A Study on Fuzzy Sets and Apphication

15. A Study on Laplacian Matrix and Application,

16. Importance of Eigen Value wmd its Application,

17. Recent Development on Linear Algebra and its Applications of in Different Fields,
1K, Least Square Method and Applications,

19, A Study on Fuzzy Graphs anil h]'lplrl:mlums.

2. A Study on Game Theory and Application.

21, A study of Rieman -‘.imrlll'l'-‘ll'r- _

232, Application ¢ of concept of knsor ol Rigmann geometry.,

23, Application of Mathematical logic in social seience snd science,

24, Study of Hilbert spate endd 115 ui?uul on convex sef,

a5 The role of initil strgsg o0 elastic wave, .

26, Study of pre-open ..,q\;. eneralized-open sets, semi-open sels in topological space
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The Theoretical and Numerical Aspects of the Population Balance Equations.

A Study of Fractional Caleulus with Application to Characterization of Electrocardiograms.
Study of Some Application of Hadamard Matrices.

Nonhinear Dynamics of Supply Chain Models.

L el

The Spread and Control of Some Infections Diseases in Patehy Environment Model-Based
Studies.

A Study of Transition of Information During Major Population.

A Study of Transition of Information During Control Population.
Impact of National Income During Controlled Governance.

Supply Chain Management Under Fuzzy and Stochastic Environment.

0. Mathematical Models on Ecosystem Conservation with Special Emphasis on Fear Factors of Prey
or Predator Specics.

11. Study of Numerical Solution of Some Classes of Differential Equations.
12. Some Apphication of Association Scheme.

13, Some Applications of Graph Theory.

14. Some Applications of Difference Equations.

15. A Study on Operation Research and it's Applications.
16. Some Applications of Difference Equations.

17. Investigate how Markov Chains are applied in machine learning, financial forecasting, and
decision-making processes.

18. Explore the role of linear algebra in studying social networks, transport systems, and computer
science applications.
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19. Examine how linear algebra helps model chaotic systems and fractals in physics, biology, and
ECONOMICS.

20. Analyze how linear algebra plays a crucial role in encryption algorithms and moedemn
cybersecurity.

21, Research how spline interpolation techniques improve data smoothing and graphics rendering.

22. Study how linear algebra helps model economic input-output systems and their real-world
applications.

23. Investigate how linear algebra shapes the ranking mechanisms behind search engines,
24. Examine the mathematical principles behind tomographic imaging and reconstruction techniques.
25. Analyze how lincar algebra helps predict population dynamics and environmental sustainability.

26. Research how linear alpebra contributes to game theory and decision-making in economics and
artificial intelligence.
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