i|
|

Manipur University

CourseStrugture

For Undergraduate Colirse: B.5c EMATHEMATEQS}

fEach Paper will be of 100 Marks)
Semester -1 (Elective Papmj

. SubjectCode | Namz of subjects/ Contents | Marks
B#fath - 101 | ALGEBRA - 1 |
CLASSICAL ALEGRA (UNIT§182) LA
' MCDERN ALGEBRA (UNITS 3 & 4) 48 |
| TRIGONOMETRY __ (UNIT5) .
| TOTAL 100
&
Semester - || (Elective Paper)
Subject Code ' Name of subjects/ Cantents | Waks |
BMath - 202 | CALULUS & ODE
| DIFFERENTIAL CALCULUS 4@ |
| INTEGRAL CALULUS | 30
| Ordinary Differential Equations 3l
|= Total 100

Semester - Hl (Elective Paper)

| SublectCode | Narmsa of subjects/ Contents ‘ Merks |
Bhath - 303 |
GEOMETRY T
VECTORS A O e
; THECRY OF PROBABILITY | 30 ,
| | IO 10

Semsster - IV (Elective Paper)

SUb'ECf Coda : Name of 5ubj%ﬁt$4'l fitsnts [\.l';ari;s.
BMath - 404 | MECHANICS |
STATICS 35 |
DYNAMICS 33 |
RIGID DYNAMICS ey A
| TOTAL |~ {00 |
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g . Semester -V - (A) (Honours Paper)
§ Subiett Code Name of subjecis! Contenis _ | Marks
BMath - 505 | ALGEBRA - li
ABSTRACT ALGEBRA 50
LINEAR ALGEBRA 5 |
| TOTAL | 100 |
Semester -V - (B) {Honours Paper)
. Subject Codg | Name of subjects/ Contents | Marks |
| BMath - 506 | ANALYSIS - | | 100 |
Semester-V - (C) (Honours Paper)
| SubjectCode | Name of subjscts/ Contents Marks |
| BMath - 507 | ~_
| | COMPUTER € - PROGRAMMING W
L | PRACTICAL il i
= | NUMERICAL ANALYSIS i 40 |
' ' TOTAL| 100 |
Semester~ VI - (A) (Honours Paper)
i Subject Coge | Name of subjects/ Contenis Marks
. BMath - 605
| PARTIAL DIFFERENTIAL EQUATIONS 60
' LAPLACE TRANSFORM 20
| CALCULUS OF VARIATION 20
| : TOTAL 100
emester= VI - (B) (Honours Paper) -
Subject Code ~ Nameofsubjects/ Contents T Merks
BMath - 606 | ANALYSIS - || 100
| METRIC SPACE
TOTAL 100
2t
Semester - VI - {C} (Honours Paper)
Subject Code | Name of subjects/ Contents Marks
BMath - 607 | OPTIONAL PAPER : 2. | 180
TOTAL | 400

OPTIONAL PAPERS

1. Elementary Number Theory

- 2. Higher Mechanics
3. -8pecial Theory of Relativity & Tensor
4, Astronomy




BACHELOR OF SCIENCE (B.Se)
FIRST YEAR
MATHEMATICS
MM : 101 [Semester-I]
ALGEBRA -1
Full Marks 160

Unit-1
Inegualities (10 Marks)

Geometric Mean and Arithmetic mean, Cauchy-Schwarz, Holder's and
Minkowski's inequalitiss. [6 lectures]

Theary of Equations (15 Marks)

Polynomial, Descartes rule of signs, Fandamental theorem of Algebra
(Statement only), Relation between roots and coefficient, Symmetric functions of
roots, Transformation of equations, Selution of cubie equations by Cardan’s

method and biguadratic equations by Ferrari’s methad, 112 iectures]
Unit-II

Convergence of Series (15 Marks)

Infinite series-definitions, Cauchy’s general principle for convergence,
Geometric series, Some usefitl theorems on series of positive terms, Comparison
test of convergence, convergence and divergence of p-series. Cauchy’s root test,
B*Alsmbert’s ratio test, Raabe’s test, Logarithimic test, D'Morgan & Berrand
test. . Leibnitz’s test for alternatine  serjes. Conditional and  Absolute
convergence. (Ref. Ch.XTV [6], Ch.4[2])) : [12 fectures]

Unit-I1
Abstract Algebra (25 Marks)

Mappings, Equivalence relations and partitions, Congruence modulon.
Group and its elementary propetties, Examples of Abelian and Non-abelian
groups, Subgroups, Condition for being a subgroup, Order of a group and orderof
an element of a group, Cyclic gr&ﬁﬁ_igp_:_s_md generaters, Permutation group,
Symmetric groups S,,5,,5,, §,is sbelian"for n<2and nom-abelian for n=3
Cylele notation, Even and odd permutation, Alternating groups, Coset
decomposition, Lagrange’s theorem. Fermat's and Wilson's Theorem(Group
Theoretic approach); Isomorphism of groups‘and their elementary properties -
(D) ele)=¢, (ii) p(a")=p(a)" (it]) @(G) is abelian iff G is abeliar, (iv) (G) is
eyelic iff G is cyelic, (v) ¢ is isemorphic if @ is ispmorphic and (vi) e(K)is a
subgroup if K is a subgroup. Cayley's Theorem ( BeflCh.2-7[7])  [20 lectures]



Unit =V
Matrices (15 Marks)

Some types of Matrices, Elementary operations on matrices, Inverse ofa
matrix, Linear independence of row and column matrices, Row rank, Column
rank and rank of a mawix, Eguivalence of celumn and row ranks, Eigenvalues,
gigenvectors and the chardtteristic eouation of 2 matrix, Cayley Hamilton
theotem and iis use in fnding inverse of a matrix. {19 lectures)

Unit-V
Trigonemetry (240 ‘hlarkﬁ

De Moivre’s theorem and its applications, Expansion of trigonometric
functions, Exponentizl walues for cireular funcions, complex argumetit,
Gregory's serics, Hyperbolic functions, summation of series including € + i8
misthod, Infinite product.(Sin x and Cos x), [15 lectures]

RECOMMENDED BOGKS

L, Das and Mukherjee- Higher Trigonomelry, UNDhur & Sons Pvi Lid.
Kolkata

. Chandrika Prasad-4lgehry and Theory of Equations Pothisala Pvi, Lid.

. Burnside and Panton- The Theory of Eguations, 8. Chand & Co., New Dslhi
LN Herstein-Topics in-Algebra, John Wiley & Sons. New Deihi

. ‘bhant Narayan & P.K.Mimal 1 & Text Book of Mateices, 3.Chand & Co., Now

Delhi

6. LiG,Chakravorty & P.R.Ghosh ! Advanced Higher Algebra, UMN.Dhur &Sons

Pyvi.Lid, Kolkata

7.Joseph A.. Gallan : Contemporary Abstracr Alpehra, Narosa. 48

L L 1D

REFERENCES

1. Jehn B.Fraleigh — A4 First course in Abstract Alsebra, Narosa Publishing
House, New Dalhi

2. Burjeet Singh and Quazi Zameerudin- Modern Algebra, VlKAS

3. K.B.Dutta-Matrix and Linear Algebra. Prentice Hall of India Pvt. Ltd, New
Dethi

4, P.B.Bhattacharya, 5.K.Jain and 8.R. Nagpaul- Basic dbstract Algebra, CUP,

Indian Edition :

3. P.B.Bhattacharya, S:K Jain and SR Ngspaul-First Cogrse in Linear dlgebra,

 Wiley Eastern, New Delht
6. HS.Hall and SRKnight-Higher dAigebra, AJLT.B.S. Publishers &
Distributors, New Delhi
S.L.Loney-Flane Trizonométry Part | and I, Magmillan
R.8.Varma and X.8.8hukla-Text Book on Trigonomerry, Pothisala Pvi, Lid.
S.K.Jain, A.Gunawardena and P.B.Bhattacharya-Basic Linear Algebra with
MATLARB, Rewy College Publishing }@pnnger Verlag), 2001
10. Frank Avres(JR.) — Marrices, Schaum QOutline Series
11, Madhumangal Pal — U.G. Mathematics, Asian Books Pvt. 1td 2004
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double integrals, Application of double integral

Applications: Volume and swrface aregs of solid of revolution [15 Lectures]
Unif -V

Equations of First order and First degree (15 Marks)

Exact equetions and integrating factors (Rules), Linear squations and
eguations reducihle to linear form, Solwtions of simultansous equations of the
form 4=%=%  {ota] differential equations of the form: Pux +Qdy + Rdz= 0,
method of solutions and thair geometrical interpretations, orthogonal traiectory.
Eguations of the First avder but nor of First Degree
Equations solvable for %, v, p and Clairaut’s equation, Singular solutions

15 lectures|
Linear Second Order Differential equations {15 marks)

Second ordet linear differential equations with constant eoetficients.
Homogencous linear equations, Complementary functions and particular
integrals, Power Seriag solutions at ordinary and regular singular points.

110 Lectures)

RECOMMENDED BOOKS

ki Pidggio ~ An Elementory Treaiise on Differential Eguation ond Theiy
Applications, C.B.SPublishers & Distributors, Mew Delki

2 Das and Muldveriee - Digeransial Caleulus, U.N.Dhur & Sons, Kolkata
3 Das and Mukherjee — Jnregral Caleulus, UN.Dhur & Sons Pwt. Tid.,
Kolkata.
REFERENCES

1. Maity and Bagohi — Integral Caleylus, An Introduction @ Analysis. New
Central Book Agencey, Caleutta.

2. T.M. Apostol — Caleuliis, YVolume T and fI. Willey Eastern Ltd., New
Delhi.

3. Shanti Narayan ~ Integral Caleuluse8. Chand & Co. Bvt. Lid., New Delhi

4, Gorakh Prasad — Integral Caleulus, Pothisala Pyt.1 _td., Allahabad,

5. Gotakh Prasad — Diffarential Caleulus, Pothisala Pvi.Lid., Allahabad,

6. Erwin Kreyszig-ddvanced Lngineering Mathematics, John Wilsy & Sons,

52

Boyce and Diprima-Elementary Differential_Equations and Béundary

Value Problems, John Wiley & Sons 3 L

8. Coddington- An Introduction to Ordinary Differential Equations and their
Applications, Prentice Hall of India., New Delhi

2 G.F.Simmons-Differential Eguarions, Tata MeGraw Hill

10, DA Murray-Iatrodyctory  Course  iw Differential Eguations, Orient

Longman(India),
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12. S Bemard & JM.Child : Higher digebra; ALT.B.S. Publishers &
Distributors, New Delhi

13, Pranjal Rajkhowd : Topics in Degree Mathematics, Book [ and TI, Asian
Books Pvt’ Ltd,, New Delhi

14. Vijay K, Khanna; 5.K.Bhambri | A course in Abstract Algehra, VIKAS

MM : 202 [Semester-I1]

CALCULUS AND ORDINARY DIFFERENTIAL EQUATIONS

Full Marks - 100
Unit-I
Differentiation: (6 Marks)
Limit and continuity (using -4 definition) of the functions, Successive
differentiation, Leibnitz’ s Theorem and its application, [3 Lectures]

Rules of differentiation: (14 Marks)

Rolles Theorem, Lagrange’s and Canchy’s Mean WValue theorsms,
Taylor's and Maclarin’s theorem with Lagrengs’'s and Cauchy’s form of
remainders, Indeterminate forms, L - Hospital's mule, Expansion of standard
Turctions: £, N, cosK. g (X T+2)", s~ % 008k tan "2 il Lectures]

Unit - T
Partial Differentiation: (10 Marks)

Function of Two and {hree varizbles, Limit and Coniinuity for funciions
of twe and three varigbles, Partial differentiation. successive partial
differentiations, Euler’'s theorem on Homogenscus funetions-of two and three
variables, Maxima and Minima of functions of two variables. [8 Lectures]

Applications: (10 Marks)

Curvature, radius of curvature for the Cartesian, parametric, implicit and

polar equations, Asymptotes. [10 Lecturas]
Unit-1IT - 30, =

Integration: (15 Marks)

Integration as the limit of a sum, Fundamental theorem of integral
calculus, Definite integrals, Reduction formulae for indefinite and definite
integrals. -~ ;

Applications: Quadrature, Rectification [6 Lectures)
Unit - TV
Double Integrals: {18 Marks)
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sain and RKaushik-tw Durbdiucton 15 Keal Anajysis, S,Chand & Co. Pyt
Lid,, New Dalhy

N.Piskungy.- Differential  omd Integral Caleulys, Pescs. Publishers:
Moscow., : '

Muiray R. Spicgel- Theory and Probloms of Advanced Calenlus,
Schaum’s Outline series. Sehaum Publishing Co., New Y ork

Gabrigl KEambau-eer-;’tt?'ufhemaﬁcc?‘f Analysis, Marcel Dekkar, Inc New
York

Maity and Ghosh- Infegral Calenlus, New Central Book Agency, Kolkata

L

Pranjal Rajhkows - Topics-in Degree Math ematics, Book I1, Asian Books
Pvi. L1d., New Delhi



e §£C{)ND YEAR

BMath : 303 [SEMESTER - III]
YECTOR, GEOMETRY AND PROBABILITY
Tull Marks 100
Unit-I
Vector Anaiysis (20 Marks)
Secalar and veetor product of three and four vectors, r.:,mproca_l veetors, Differentiation of
vectors, Gradient, Divergence and Cund of & veetor, vecwr integration, orainary iteprals of
vectors; Line, Surface and Volume infegrals, theorems of Gauss, Green, Stokes and related
problems, [12 Lectures]
Unit-IT
Twa dimensional Geometiy (30 Marks)
Change of gxes: Change of origin without changin g the direciion of axes, Change of direction
of axes of co-ordinates without chansing the origin.
Pair of straight lines: Pair of susight lines, homogentous equation of second degree,
Angle between the pair of lines given by the homogeneous equation, Bisectors of the angles
between the pair of lines, Condition for the general cquation of second dt:gme represents a
‘pair of straight lines, Point of intersection; Equation of the pair of liries joining the stigin to
the poinits of intersection of the line and & curve,
System of Conics: Bvery general equation of second degree in twe variables always
ISPrEsenils & conie section, Lhe cenire of & conie, Reduction of the general second dear
equation into a centra! and ton-central conies, Condition that a line is a tangent to a wnm,
Chord of contact, pole and polar, Diameter, conjugate dismeters, feet of normals, [niersection
of twe conics, Pair of tangents.
Confocal Comics and their Properties
Polar equation of eonics: Polar equstion of & cenic m*h respect to focus as pole, equation ofa
“chord, tangent and normal: i [21 Lectures]

Uinit-TI1
Three Dimensional Geometry (20 Marks)

Sphere: Equations of sphere, condition for the gencral equation of tecend degree to
rcpresent a sphere, plane section of sphere, intersection of a plane and a sphere, intefsection
of two spheres, power of a point, equation of a tangent plane, condition for a plane to be a
tangent plane to a sphere, plane’of contaet, poiar*p:lane pole of 2 plane.

Cone: Equation of ‘a cone with a conic as guiding curve, enveloping cone of a sphere,
quadratic cones with vertex at origin, condition for the general equation of second degree to
represent a cone, reciprocal cone right circular cone.

Cylinder: Bquation of cylinder, enveloping evlinder, right circular cylinder,

- Central conicoids: Equations and properties of conicoids, intersection of a line with a
. conicoid, Tangent line and plane, normal, sumbsr of normals from a given point, plane of
eontact, Polar pleane of a point, enveloping cons and ey Lmdﬂr, ch ord conjugate dlEL."let'“TS

' F .J.r? amozas Equations and simple propertie
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Canfocal conicolds: Fquaur-ls and °11‘“"WI rrop, s, {18 Lecuites]”
[;Hit‘w

_ "’hemy mj-ﬁr_'obamlrfy (36 ﬁ’[arlt&)

Random variables, prohability distribution: ‘Poisson. Geometric, Teﬁdngular exponential,
normal. Expectation and monients. marginal and conditionsd distriburions, characteristic
functions, probability ineg qualities (Tehebychev), Weak and strong convetgence of random
variables, convergence in probability.

Chebychev’s ineguality, weak law of large number, Idea central limit theoteny, De

bt g ..ul

moivie’s, Laplace thaorem, Liapunov's theorem (without pro f} nd application of CLT.
[24 Lectures]

RECOMMENDED BOOKS

I, B. Das-Analytical Geometry with Vectar Analvsis. Orient Book Compaxw Kolkata,

7 bhanu]\mmmn and P.K. Mittal-Analytical Salid Geometry, S. Chand.

3 M.R. Splegelu\; sctor analysis and ar introdaction to tensor ana Iysis-8 chaum series,
.

REFERENCES

s S.L. Loney: Co-ordinate geomelry of 1\?»00;111"“'1%011., Macmiilan and Sons Pvt. T1d.
2 R.J.T. Bell: Co-ordinate geometry of three dimensions , Macmillan and Song Pvr. Lid,
A

Ross S.M.(2007): Introduction to Probability Models, 57 edition, Indian Reprint,
Academic Press.

Goon AM., Gupta M.K. and Dasgupta B.(2003) )t An outline of statistical thzery,
vol.i. 4 hewmn, World Press, Kol

Rohatgi VK. and Saheh A M. (2 MQJ An introduction to probability-and staiistics,
2% ed, John Wiley and Sons.

3 Hogg i, ‘r,,, Craig AT, and Mekean JN. (2009); Introduction to methematical
statistics. 6% ed, Pearson Education.

o

LA

7. Johnsen N.L., Kotz S. and Balakrishoan N(1994): Discrete  univadiates:
Distributions, John Wiley,
BMath : 404 [SEMESTER — V]
N[ECHA_NICS {DWAMIL ST TTCS R.{Gﬂ) DYNM\HCS]
' Full Marks 100
UNIT-I

DYNAMICS { 35 Marks) :
Components of velocities and accelerations along, radia] and tra.nswerse along tangential
1 and normat (At 48. 49, 87, 88) Simple Harinomie motions (ArlI'Z2 25 AT Y e

17.6. 17.7) [7 Lectures|
Dynamics of a particle; Motion on smooth and rough plane curves (Artl 14.1, 14.2, 15.1,
15.2, 16.1, 16.2) Motion in resisting medium including projectile, Motion of Varying mass
(Aft 104-1 I“?,a central orbit, Kepler's Law [Art 53-55, 57, 60, 64-67, 69 -70)

[15 L‘ectu-res]

Acceleration in different Coordinate system ( Art' 1251 27

i : R S R - [4 Leetures]
.%IT"II : E . = R .'I. ‘ _t-s ;




< STATICS (35 marks) 2

_Equilibrium con ditign of coplanmer forces (A2 87, 8.3), Eguilibrium of SEINgS,. common

catenary, catenary of uniform strength (Art” 141-145, Art® 122, 122V,512.23 12 3 )
' [14 Lectureg)

Foree in 3-dimension, Poinsots Central axis (Art! 154-15_?,' 162-165,"
Art? 184.-186, 188-190), Wrenches Null lines and planes (Ast* 206-208) stahie and
unstable equilibrium (A #+4 L58Y Art' 11.5, 11.6, 11.67 11,750

[12 Lectureg)
UNIT-JII
DYNAMICS OF RIGID BODIES (Marks 20)

Moments and products of inertia (Art' 144-149), Momenta] Ellipsoid (Axt' 1513
Equimomental Systems, Prineipal Axis iy e 155)

|7 Leetures]
D'Alembert's Prineiple, Equations of motion of rigid hodies, Motion of centre of inertia,
Motion relative tp centre of inertia (Art! 162)

: [7 Lectures|
Motion about a fixed axis (Art' 168 -171). Compound Pendulum (Art" 173-173), Motion
in 2 dimension under finjte and impulsive forces (Are! 187-190), Conservation af
momentum and Energy, (Art! 235, 236, 238, 239, 243)

[ Lectures!

RECOMMENDED BOOKS
1

CTF W frSsTEw

] eas LGINEY - Azl ejemenrary_ eatise on, dynamies of particle and of rigid bodies,
' Cambridge URIVersity press 1956, reprinted by 8.Chand & Company (P) Lid, 1988
2 DAS & MUKHERJER: Dynamics published by §. Chand & company (p) Led, 2010
[SBN-‘SI—S—SEE4~96-8.
3 DAS & MUKBERIFE: Statice publishsd by B.Chand & “Rmpany (p) Lid 2010,
ISBN-81-85624.18-6, |
4 &L. LONEY : Ap Elementary treatise op Statics published by ALT.BS. New Delhi,
2004 ISBN-81-7473-133.7. < _ o
AR RAMSEY: Statics, NS Publishers and Distribiators, Bizfidara, New Delhi
110032, India
REFERENCES.
6 M. RAY and G.C, SHARMA: A Textbook of dynamics published by S. Chand &
company (p) Ltd., 2008( Chapter 1.2,6.8.9.41.12), ISBN-81.2] 9-0343-4,
-S. VERNA: A Text Book on Statis Pothishala Pvt L1d., Allahabad
8 A.8. RAMSEY: Dynamics Part.] Cambridge University Press, 1973

A
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BMath : 505 {S’EMEST'ER? V]
- ABSTRACT ALGEBRA AND LINEAR ALGEBRA

Full Marks - 160
UNET-1
GROUPS: (25 Marks)
Normal subgroups, Quotient Groups__ Homomorphism and Isemerphism of groups, Kemel of
& bemomorphism, isumorphism Theorems. Auto-morphisms, nmer Aute-morphism, Aute-
mﬁrphlsm groups, Cayley’s Theorem, Conjugacy Relation, Conjugate class, Counting

Principle and Class Equation of 4 fnite group, Centre of a oroup. Normalizer, Centralizer and
related Theorems, Lauchv s Theorem, Sylow Theorems, p-Sylow subgroups.

(fel. Chapter 2[17) (20 L{:{‘.mres]

UNIT - 11

RINGS: (25 Marks)

Rings, Elementary Properties of Rings, Integral Domains, Division Rings, Fields and related
Theorems, Ideals and Quotient Rings, Ideals generated by a subset, Sum of two-ideals;
Hemomorphism and Isomorphism of Rings, Kerme! of a homomorphism, lsomorphism
Theorems; Maximal Ideal, Pume Ideal, Principal Ideal, Euclidean Rings, Pelynomial Rings,
Paolynomials over the Rutz(]u_'l:ﬂ Field, Eisenstein’s Irreducibility eriterion, Polynomial Rings

-(\1 r\-:- r‘nm1-m1rh'~+-n - I:'uﬂnn T l—q. Pt rr_'b S T B O A S l—-.-\.-;n Er
e i s PRl (DI s N i B A S S T .

(REf.Chapter: [i]) [20 Leetures]
VECTOR SPACES: (35Marks)

Concept of Vector Space over 2 Field K, n-tuple space, Subspaces, Necessary and sufficient
condition for being a Subspace, Subspace generated by a Subset, Sum as Direct sum of
Subspaccs Lingar Span, Linear Dependenm. Linear Lndeuandcnc’e and their basic pmpert‘es
Bagig H“ucmmim Lm‘:e D‘lﬂ}ﬁﬂ._d{}}ial ,w_a i pcebas, HEisiente “,qu;,:m

i
HE _:_JuLu..J,l,

Jlme“lsmn Vt:cto; Sp&ce Dm:ncm;zon ef sum of Subspacu.a Quohcm Space and ifs
Dimension, Linear Transformation, Kernel of a Linear Transformation, Isomorphism,
Isomorphism Theorem, Representation of Linear Transformation as matrices, Algebra of
Linear Tramformafmns- Rank and Nullity ofiza Linear Transformation; Rank-Nullity
Theorem, Change of Basis, Dual Spak ; Anmhﬂai‘%r {‘sfaeSubc:pace Quadratic and Hermitian
Forms. (Ref Chapter 4117, Chapter 9 and 1073], Chapter 8 and 9[2])

[30 Lectures]

UNIT-IV

tL"vT\{'ER PRODUCT SPACES : (15Marks) *
“ Inner "Produet Spaces, Ceuchy-Schwarz Inequality, Opthogonal” Vectors, Orthogonal
Complements, Orthonormal sets and Orthonormal Basis, . Bessel's im.th_‘ Hty: for Finite
Dimiensionzl V ect or-Spagces, Cram-%bmldth Ort LhQ”C}]L:L]'/a.T'IU“ um_; 4. ;

|."\)."3f- \,_J.IE“."L-.,I" 9[?‘&1

r

.. [14 Lectures]




' RECCMMENDED BOORR - ¢ e el T =
L - ‘LN.Herstein: Topics in Algebra, John Wiley & Sons, New Delhi.
2. Kenneth Hoffman and Ray Kunze: Linear Algebra, Pearson.
3

V.K. Khanna & S K. Bhambri: A Coursé in Alistract Al gebra. Vikas Publishing
House Pvi, Lid., New Delhi.

REFERENCES

5 S. Kumaresan: Linear Al gebra, Prentice Hall of India,

2, Vivel Sahai and Vikas Bist: Linear Algebra; Narosa Publishing House, New Delhi,

3 Shanti Narayan & P.K. Mittal: A Text Book of Matrices, § Chand & Co., New
Delhi.

4. Joseph A. Gallan: Coniemparary Algebra, Narosa Publishing House, New Delhi,

5 Surjeet Singh and Qazi Zameerudin: Maodern Algebra, Vikas,

a. P.B.Bhattacharya, 8.K. Jaip and S.R.Nagpaul; Basic Abstract Algebra, CUP.

7l John F. Fraleigh: A First Course in Abstract Algebra. Addissn Wesley.

8. LG, Chakravorty and P.R. Ghosh: Advanced Higher Algebra, UN.Dhur & Sons

Pvt. Ltd., Kolkata,
] Michael Artin; Aloebra, Prentice Hall of India Lid.
10, N.Jacobsen: Basic Algebta Vol [ & 11, Hincustan Publishing Corperation, Mew
Delhi.
1. K.B.Dufta: Matrix And Linear Algebrd, Prentice Hall 6 Tndia Py, Lid. _
12, I.S.Luthar, LB. Passi: Algebra Vol-I{Groups), Vol-I(Rings) and Vol- [MI{Modules),
Narosa Publishing House, New Deihi.
13. D.8, Malik, J.N.Moderson & M.K.Sen: Fundamentals of Abstract Algebra, Me-
Graw Hill International Edition, —
% Pavid 8. Dummit, Rickard M. Foole: Absiract Algebra, John Wiley and Sons{ Asia)
Pte Lid, Singapore.
15 S.Lipschutz: Theory And Problems OF Linear Algebra, Sl(metric) edn., Sehaum’s
Gut Series, Me Graw Hill. :
i6. Frank Ayres: Modern Alsehra, Schaum Outline Series, Me Graw il

n LWL

“' BMath : 506 [SEMESTER — V]
ANALYSIS ~1 (REAL ANALYSIS]
Full Marks — 100
Unif-I

Real Number System (sets) (10 Marks)

Order completeness in B (statement anly); Archimédegn property [Refl-Ch=-4-4.1.42[1]]; °
Bounded sets and their bounds; Limit points; Bolzano-Weierstrass theorem open and closed
sets and related properties/thecrems; Concept of compactnsss; Heine-Botel theorem [Ref -
Ch.2-1,1.1t0 3.5, Th, 12f1]}: [Ch 4121); [Ch. 2[37]]. [8 Lectures)

Real Sequence (10 Marks) - . i

Bounded +saquences,_Limit pcnimé, Bolzano-Weierstrass rhearem,,'bau;hy sequence: Cauchy’s

general principls of convergence, convergent sequenices and their properties, maonotonic
sequence and thair properties. '

" Subssquences; lim sup., lim inf.. Nested interval theorem; [Ref - Ch, 3]1]]: RS2l eh 3
R enE] LU e




’ CG::H:’IW 4 [lb N.h rks)

Tvpa:-, of discontinuities; Pmp_eﬁws of continuous functions ona C’DSL,d lﬂtf.-l val,
Uniform continuity; [Ref - Ch. 5[1]]; [Ch. 8[2]]; [Ch. 4 - 4.1 &' 4.4{3] . _ |7 Lieetures]
Unit - I
Riemann Integration (20 Marks)
Upper and lower Riemann Intograls (R.1.); Darboux’s theorems; integrability conditions, B.L
as a limit of a sum: Properites: Inequalilies for Integrals: integral function; Mean valus
theorems. [Ref ;- Ch, 9-1 to 13, th, 23[1]}; [Ch. &[27]; [Ch. 6 - 6.1 10 6.9.2[3]]
[14 Lectures]
Unit - 111
Improper integrals (15 Marks)
Different ‘vae's of improper integrals: Evaluation. convergence of improper integrals; Beta
fungtion, Gamma function; Abel’s test and Dirichlet’s test, Fruliani’s Inteoral.
[Ref:«Ch, T1[1]E [Ch. 11[2]]; [Ch. 913]] [13 Lectures)
Functions of Several Variables (15 Marks)
Differentiability and differcntial, Partial derivatives of higher order. Young’s and Schwarz’s
theerems . Differentials of higher order. Funcuions of Functions, Differentials of higher D"dBI’
of a fimction of fimetions; Derivation of composite functions (the chain rales); Change of
variables, [Ref:- Ch, 15 [1]; (Ch. 13 - 13.9, 13.10, 13.13[2]] [13 Lectores]
Unit -V
Multiple Integrals (20 Marks)
Coneept of line integrals; Double and repeated integrals; Green's theorem in the plane,
evaluztion of area, Change of order of integration.
S.qr_-*.ace areas: suriaee infegrals; Stoke's Theorem: Volume integrals, Triple integrals: Gairgs
divergence Theorem and its application, [Ref :- Ch 17-aad 18[17]: [Ch. 20[2]]; [Ch. 16, 17,
.- 18[31] _ [13 Leetures]
mcam@zww BOOKS ' é :
1. S.C. Maiik and Savita Arora - Mathematical Analysis, New Age iiternational (P)
Limitted; Publishers, New Delhi,
% K.C. Maity & RK. Ghosh - An Introduction to Analysis, Differential Calculus Part |
& 11, Integral Caleulus, Books and Allied (P) Lid., Kokuta 700009,
Shanti Narayan and P.K. Mittal - A Course of Mathematical f‘malvms, S Chend &
Company Lid. Ram Nagar, New Delhi - 13@5,{:7 :
REFERENCES ;
1. Shanti Narayan and Md. Raisinghania - Elements of Real Analysis, 8. Chand &
Company Ltd., Ram Nagar, New Delhi - 110055. .
2., S.L. Gupta & N.R. Gupta - Principles of Real ‘Analysis, Pearson Education
" (Singapore) Pte. Lid., Indian Branch, 482 F.LE. Patpiaraganj N.ID. - 110092.
S.K. Jzin & S.K. Kaushik - Introduction to Real Analysis 8. Chand & Company
 Ltd, Ram Negar, N.D. - 116055.
4, 8K, Sinka - T{tdl Analysis, P.C. Dwadash Shreni 3. Cb (P) 1 ‘u: Publihser & Book
':.m‘ﬂ“ “'Sﬂ 2 M.,-_' T, Al gam-.,{f‘ﬂﬂl W

s

Tk




VK. Krishtian - Fundamentals of Real Analysis, Pearson Education {Singanore) Pre.

Ltd, Indian Branch. - i o 0

6. 'K.K. Jha - Honours Course in Real Analysis and Convergence; Navbharat Prakashat

Patna - 4, Delhi - 6. - ' ; _ : '

D. Somasundarum & B. Choudhury - A First Course in Mathematical Apalysis,

Nargsa Publishing House, New Delhi, ' : -

8. R.G. Bartie & D.R. Sharbert - Introduction to Real Analysis, Jolm Wilev and Sons
(Asia) Pte. Lid, Singapors.

] R.R. Goldberg - Method of Real Analvsis, Oxfiord and INII Publishinp Ca.

10.  Murray R Spiegel - Theory and Problems of Advanced Calealus. Soheum Out Line
Series Me Graw Hill Book Company.

Hl. Frak Aryer Jr. - Theory & Problem of Caleulus, Sehamm Out Line Series Mc Graw
Hill Book Company.

fart
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BMath : 507 [SEMESTER — V]
NUMERICAL ANALYSIS AND CO MPUTER PROGRAMMING IN C
[THEORY - 80 (DURATION - THREE HOURS)]
[PRACTICAL - 20 (DURATICN — ONE HOUR)]
Full Marks — 100
Unit I {(Marks 26
Finite difference, relation between the Cperators, ordinary and divided dilferences, Newion's
torward and Backward interpolation formulae, Newton’s divided difference fommilae anil
thewr properties, '
Lagrange’s and Hermite’s interpolation formulas, Least squere polynoniial approximation,
' [15 - Lectures]
Unit I (Marks 20)
Numerical differentiation, numerical integration, quadrature formulae, Trapezoidal rule,
Simpson’s rule. : AT " ook EENT
Numerical solution of ODEs using Picard. Euler, Burler's medified, Runge-Kutta methode
Solution of alpebric and transcendential equation using method of iteration and Newton-
Raphson method. System of linear algebraic equation using Gauss elimination method.
[15 - Lectures]
Unit — 1T (Marks —20) '
Introduction, to C-programming: Basic modal 8f & computer, Algorithm, Flow' Chart,
programming language, Compilers and operating system. character set, identifiers and
keyword, Constant, variables and data type, operations and expressions, operator precedence
and associativity, Basic input/output statements, simple C-programs.
Conditional statements end loops: Decision making with a program, logical and conditional
operators, if statement, nested if else statement, loops, while loop, da-while loop, for loop,

nested. loops, break statément, switch statement, continue statement. goto statement, the '
COMMa operalor. .

_, _ . [15-Lebtures]




i — e —

Arrays: One dimensional amrays, declaration and initialization of ope dimensienal airays,
searching, inscriion and delation of an &lt:ment from an array, sorting an array. Tum
dimensional arrays. %

Function: Defining & function, aceessing a funetion, Ametion declaration/prototype, funetion

parameiers, teturn values, passing arguments to a funetion, call by a reference, call by value,
Timerion calls. recursion. passing arrays 10 function.

115 - Lectures]
Unit -V (Marks - 20)

Programs for practical (any one)

1. Ta caleulate the componnd interest aceepling the necessary data from the keyboard,
- o~ — X i .r:'
2 To find the valug ———+——
T Al 3l
3. That will read a positive number from the keyboard and theck the numbwer is prime or

net.

- To eonvert octal to decimal number.

3, To generate prime numbers up 10 1 terms.

A, To find GCD of two given numbers.

i To find GCD of two given numbers using recursion.

8. To arrange numbers in ascending order and decreasing order.

2 To generate Fibonagei series of numbers up to 1 terms.

10,  To implement selection sort.

11.  To implement insertion sort.

i 2, 1o fnd the soiunion OL non-lnear QE[LL&“LUH oy {1) Bisetiion (i) decant .and (i)
Newton-Raphson method.

13.  To find the solution of linear equation by Gauss Elimination method.

14, Numerical Integration (i) Trapezoidal rule and (il) Simpson’s 1/3 rule.

15, Ordinary differential ‘equation (i) Euler’s method 2nd (if) Runge-Kutta method.,
i [15S — Praeticals]
INSTRUCTIONS FOR PRACTICAL

Duration — One Hour. Ta) . § warks Program writing, b) . 10 Marks Ontpat ¢) §
Marks Viva Voce]

RECOMMENDED BOOKS
il ML.K. Jain, S.RK Iyenger, RK. Jain — Numerical metheds for scientific and

engineering computation, New Age international (p) Ld.

2. James B. Scarborough — Wumerical mathematical analysis, Oxford a_nd IBH
publishing Co. pvt. Lid.

3. H.C. Saxena — Finite differences and numerical analysis, § Chand & Co. Lid., New
Delhi.

4, Byron Gottfried, Programming with C, Tata MeGraw Hill

3 E. Balagurusyami, Programming with Mﬁ&l—-{;‘ Tata MeGraw Hill

&

7

6. RG Dromey, How to solve it by computer, Prentice Hall of India. -
Venugopal & Prasad. Programming with C, Tata McGraw Hill.

REFERENCES .= - , : E

1. K. Atlua: g — Al r*trn h,nmcum‘ 10 craune‘m | analysis, John Wileyand Sons. :




¥ M. j{,_,_Jﬂ}jl SR.h Iyenger, R.K, Jain — T\'ﬂmerh,a] mctm:\d 1Jr problems and
Selutions, New Age international {p) Ltd.

3. R.Y. Robistein — Simulation and Montecarlo method, Jolm W rlcy
4, C.E. Froberg — Introduction to numerical analysis. Addison Wesley, 1979,
3 A. Kamtham, Programming with ANSI & Turbo C, Pearson kducation
&. B.W. Kerrighan and D.M. Ritchie, The Programiming Language, Prentice Hall of
Indiz,
T |

|

Y. anﬂgu[‘luﬂ_, i IC"'m_uJ_l_""‘ lu.u i, Preaiice Hall Gf}:l\_:.i:l.
8. Raobert C Hutchison and Steven B. Just, Prog
MeGrao Hill.

BMath : 605 [SEMESTER - V1]
PARTIAL DIFFERENTIAL EQUATIONS, LAPLACE TRANSFORM,
CALCULUS OF VARIATION
Full Marks — 100
Unit—-1I .
First order PDE: (20 Marks)

Origin of Ist order PDE, Formation of PDE bv climinating arbitrary constants and arbitrary
functions, Cauchy’s problem of First order equation [Ref. Ch-2 (1)]. Definitions of (i)
Complete Integral (@) Particular EBI&.G:raI (i'i‘] Singular Integral (1v) General Integral.

Equations of Ist order but not of Ist degree (i} Selvable forp (i) Solvable for v ¥ {1ii) Solvable
forx [Ref. Ch-V (2)].
Lagrange’s method of solving the lingar PDE of order one nameély Pp + Qg =R, where P, Q,

R are functions of x, ¥, 2. It¢ Geometrical Interpretation. Linear equation wﬂh n independent
variables [Ref, Ch - XII (2]

15 Leetures]
Unit — II
Non-linear PDE of order one (20 Marks) -~ - ;

Different Standard Forms (1) Only » and @ present (it Only n ¢ endazpresent (1i) Sxp)=
F(y,q (iv)Analogousto Clairaut’s form . [Ref, Ch—XIT1(2) 1.

Partial differential equations of Ist order but of any degree (i) Two independent varables.
Charpit’s Methed (ii) Three or more independent variables . Jacobi’s method [Ref, Ch - XIII
(2)]. .

; > = [15 Lectures]

Unit — TT1
PDE of second order (20 Marks)

Introduction to Higher order PDEs (constant coeffi cients.only): Origin of second order
equations [Ref. Ch—3 (1)]. Solution of Linear Homogenous PDE with constant C{‘:Eﬁltlemﬁ

To find the complete solution of the equations namely (i) f (D, DYz = 0 and (i} f (D. DYz =
Fz.y. Equaflom. reducible 1o linear form with constan coefficients [Ref. Ch—2.9 (4)].

Monge’s method of inteprating (1} Rr+ 8s+ Tt=¥ (11] Rr+8s + t+ Ut —5) =V [Ref.
Ch— }{:\.rzﬂl_‘ _. S i

: sk S & 5 : S ey . {I5.Lectures]




Unit—| 1V

Laplace Transjc ormation (20 Marks)

Défimition of Laplace Transformations. Kernel of the Integral transformation [Ref. Ch - 6
(3)] - Existence of Laplace Transform augn [Ref. Ch— 8.1 (4)] . Transformations of somie
elementary functions suckras f(r)=e™ , Cosal , Sinat, Coshat, Jinhat, 1" etc. {Rel. Ch-
& (3.

Properties of Laplace Transformation [Ref. Ch—6 (3)] . First Transtation ot Shifiing
Theoren . Second Transiation or Heaviside s shifting Theorem [Rell Ch - 8.5 (4)] .
Différentiation property  [Ref. Ch - £ (3)]. Change of scale property with examples [Ref,
Ch — 8.5 (4)] . Laplace Transformation of Derivatives of order n with Theorems [Ref, Ch-=
13.6 (3)] .

Inwverse Laplace transformations. Thearems on multipliijaticn by s aud 1/s . First and Second
Shifting properties with examples [Ref Ch — 13.20 (3)]. Convalution Thesrem. Properties of
Convolution. examples of Convelution [Refl Ch 8.16 (4)] .

Application of Laplace Transformation insolving PDE [Ref. Ch-8.19 (4)] .

{15 Lectures]
Unit—-V '
Calculus of Variation (20 Marks)
Fundamental Theorem on Caleulus of Variation. Definition, Buler’s equations, particular
ceses of Euler’s equation [Rel. Ch — 17 (5)]. Necessary condition for extremums . Sufficient
condition for extremums of higher crdn.l variations [Ref. Ch — 10(4)] . Legendre condition
for extremum (Sufficient condition for extremum with problems) Ref Ch—i9.7 (431 .

Brachistochron problems. Extension of the variational case (severtal dependent variabies)
with examples.

[i5 Lectures|

RECOMMENDED BOOKS

1 Elemenis of partial differential equations by TAN SNEDDON : \TL Graw Hill
Intermnatibnal editions.

2. An élementary treatise on differential equaiions and thely applications by
H.T.H.PIAGGIO. _ 2 4

Ao Dmprodudtion te paritid Jifcreitiat equizions by o Kyishoa Rao.

4. .ﬂd’LJuIIEEu }.'uHILh uy?sre.rmuf ﬂgumi’wm {‘wuh Bﬂundary value pf‘dbf@l?“ﬁ) bV Pundu‘ &
Pundir.

5. Advanced engineering Mathematics by H.K. Dass .

6. Purtial Differential Equations by KS Bhamra, PHI Learning Pvt. Ltd, New Delhi.
2010 : o ' )

REFERENCES e

1. W.E. Williams: Pariial differential equations, Oxford.

), Phoolan Prasad: Partial diff erential equations, Wﬂey Eastern, NewDelhi (and
Renuksa Ravindran) ,
Spiegel: Laplace Transform, Schaum Outlines Series.

" IN. Sneddon . The use of Integral Transjorm . Mc-Graw Hill , ‘\ew Yok 1972

An Introduction tori mmj‘brm Theory. Academic Press. New York by D.V. Widder .
I.N. Sneddon : Paitial ﬂff’ﬁ’?ﬂrrzm;ﬂf equarions , Mc-Graw Hill , New York .
KSBhamra & Ratna Bala (‘; dinery Differeniial Equeations, : ..l*D ,Lbh.s:::m

e DEN2003 . vt '

&

r




~ BMath : 606 [SEMESTER — VI]

- et i, i St e Sy e

METRIC SPACE & COMPLEX ANALYSIS]
: 'FULL MARKS — 100

UNIT-i
Metric Spaces (25 Marks)
Definition and example of a metric space. Diameter and boundednsss of sets. Distance
between (wo subsels of a Metric space. Fundameéntal mequalities (Holder and Minkowsli),
some function spaces, Subspace of a metric space. Opén spheres/balls, Open sets and
properties, closed sets. neighbourhood of a point, Hmit points, adherent Point. Interior,
Exterior and Frontier points, closure of a set. Dense subsets: [Ref: CH.2 [1]]
[18 Lectures]
UNIT-1T _
Complete Metric Spaces (20 Marks)
Convergent sequences, Cauchy sequences, Conivergence of a Caunchy Sequence; Completie
spaces, Examples of complete and in-complete metric spaces, Cantor’s intersection theorem.
Continupus functions: Characterization of continuous fupnctions, Uniform Continuity,
Homesmorphism, [Ref: CTL 3, 4 [1]]
{13 Lectures|
UNIT- I
Compactress (20 Marks)
Compact mietric spates, Sequential Compactness, Bolzano Weirstrass property, Totally
boundedness, Finile intersection property, equivalence among the kinds of compaétuess,
Continuous funictions and tompact sets, [CH: § 1]
{14 Lectures]
UNIT- IV :
Complex Analysis (20 Marks)
Limits and Continuity, Differentiability, The necessary and sufficient condition for a
function f{z) to be analytic, Method of constructing a regular function, Polar form of Cauchy-
Riemann equations, Complex equations of & straight line and circle. [CH: 2,5 [2]]
' [18 Leetures]
Conformal Mappings (15 Marks)
Definition, Jacobian of transformation, Nécessary and sufficient condition for w = f{z) to
represent conformal mapping, Bilinear transformation and Fixed points, Types of hilinear
transformation, Preservance of cross ratio; Family of circles and straight linés under bilinear,
transformation. [CH : 7, 8 [2]] :
' o {1Z Lectures]
RECOI&’HV![ENDED_ BOOKS : ' . ' "

L= 1 Bk Jafn and K Ahmad: meiric spaces, Narosa PublishingHoeuse, New'Delh

=




-

. 2. S T i ’ ) &

. R.V. Churchil -:‘é::J W E!"w:‘ﬂ-‘u! Complex variables and A]ﬁpli{:ﬁliﬁn '{ff_rh Edition) M
Graw il Intemational Editicns. ‘ [
~ REFERENCES =~ iy _
1, G.F. Simmons: Introduction to Topology and Modemn ana_lysi& Tata Me Graw Hill
Education Private Limited, New Delhi. ,
2, S.Lipehutz: General Topoiogy, Schaum’s Outline Series, Me eraw Hill Baok
Company,

(458

S.C.Malik, Savita Arora: Mathematical Analysis, New Age International (P)
Ltdi;(Chapter 19)

E.T. Copson: Metric Spaces, Universal Book Stall, 3 Ansari Road, Newy Delhi-11
H.8.Kasana: Complex V: r‘ablr‘s(lhcorv and Applications), Prentice Hall of India.
Ltd, New Delhi

John B, Conway: Functibns of One Complex Variable, Narosa Publishing House.
L.V.Ahlfors: Complex Analysis, Me Graw Hill Book Company.

Murray R. Spiegel: Complex Variables, Schaum's Outline Serigs, Me Graw Hill
Book company.

Shanti Narayan and P K. Mittal: Theory of Cemplex Varigbles: S Chiand Ang
Company Lid. Ram Nagar, New Delhi,

10. R.K.Ghosh & K.C.Maity: Differential Caloulus{an introduction to analysis)Parti-
H{including Metrie Spaces and Cemplex Analysis) New Central Book Agency(p) Lid
Kolkata.

LEF -y
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OPTIONAL PAPER - BMath - 607

BMATH : 60701 [SEMESTER — VI]
HIGHER MECHANICS [OPTIONAL PAPER]
Full Marks — 100
UNIT-I : B0
Svstem of Particles (8 Nldrl;s) | S T

Cerifre of mass, centre of- oravity, momennim, conservation of Linear momentum, Angular
momentum, kinetic Energy, conservation of Energy for a system of partieles. y
[6 Lectures]

. UNIT-IE 3 A ‘ }
Motion of rigid bodies (30 Marks)
Generalized coordinates for rigid body, trapslational and rotational motion Angular
momenium, moments and pmduc'fs of inertia, Kinetic Energy due to rotation, ldnetic energy
in terms of ihertia tensor, principal axes, Principal moments of inertia, Euler’s angle, Eulerls :
geometrical equatmuﬁ rate of uhanm., of veetor, ,,trmhs forces, Buler's equation of motions,

[20 Leetures]

UNIT-II1 ' ps 3l
Eagrangian ﬂi'ﬂcﬁmm 35 {_,L Mﬁrknj




= = TR

UNIT-IV

Generalized Coordinates, deprees of ireedow, generalized force, generalized mdrHents.'
Holonomic, non-holonomie, Seleronomic and Rheonomic systems, wvirtual works, D
Alembert’s prineipal, Kinetic Energy 'as quadratic functions of generalized velogities,®

Lagrangian of a foree system, Lagrange’s Lquations of motion. Applications t0 S H.M,

Compuound pendulum, projectile; central orbit, motion ofa particle on the Earth’s surfare.

: Pt S R At e 280 [20 Lectures],
Hamiltorian Mecharics (25 Marks)
Configuration space, system poutt. Hamiltonian of & force system, relation betweesn
Lagrangian and Hamiltenian of a system, Hamilton's Prineiple, Physical significances of
Hemiltonian, Derivation of Hamilton's Principle from Legrange’s Equations and Vice-Versa,
Derivation from D' Alembert’s Principle, Hamilten’s Canonical Equation of motion,
advantages of Hamiltonian approach over Lagrangian approach, meaning of Acion in
Hemiltonian sense, Least action Prineiple.

[20 Lectures]
UNIT-V
Canonical Transformation (12 Marks)
Meaning and conditions for a transformation to-be canonical, Examples, Lagrange’s bracket,
Poisson’s bracket and their elementary properties, equations of motion in Poissori’s bracket.

{10 Lectures]
RECOMMENDED BOOKS |
S.L.Leney : An Elementary treatise on Dynamics of a particies and rigid hadiee :
G.Aruldhas : Classical Mechanies, Prentice Hall of India, Private Limited. New-
Delhi-2008.
3. H. Goldstein : Classical Mechanics Narosa Publishing House, New Delki-1985
4. C.R. Mondal; Classical Mechanics, Prentice hall of India New Delhi,

(=

REFERENCES

1. Murray R. Spiegel: Theoretical Mechanics Me Graw Hill Book Company. New
Delhi. - 3 § "

2 K. Shankara Ran: Clascizal Machanics Prentice fall of Indig.

3, R.G. Takwale and P.S. Puranik: Introduciion to Classical Mechariics, Tata Mc Graw

Hill Publishing Comipany, New Delhi

BMath : 60702 [SEMESTER-VI] 7

FLUID MECHANICS [OPTIONAL PAPER]
Full Marks; 100

Unit I _
Kinetics (30 Marks) . ' e S

Eulerian and Lagrangian deseription of ‘fluid motion. Coneept of local and connsctive
accelerations. Steady and Non-Steady flows. Streamt lines and path lines. Fquation of
continuity in different forms. Erotational end Retational flows. Controlled volotne aralysis
for mass, momentum &nd energy, N elocity potenfial, - - : e ’




Ln;t i
Eguation of Mbrmf; {wb M 4i'ks)

Equations of motion- Eulerian and Lagrangian. Pressure cquation, Bemou]h § equation and its
applications, Cauchy’s intggrals: Motion under the action of impulsive forces. Sourees, Sinks
Deoublets and their Images.

]

I—.. -LC-Ct FEECE I
Unit ITI
Dimensional Analysis (25 Marks)

Coneept of Geometric, Kinematic and Dynamic Similarities, Coneept of Fluid rotation,
Vorticity, Stream fimetion and Potential fanction, Potential flows. Elementary flow fields and
Principle of superposition.

[15 Lectures]
Unit IV
Vortex Motion (15 Marks)

Geperal theorem (vorfex melion and ile properties), Rectilinear vortices, Motion under
circular and rectilingar vortices.

{10 Lectures]

RECOMMENDED BOOKS

i G.K. Batchelor. An miroduction to Fluid Mechanics, Cambridze Univ. Press 1967.
2 ¥.Chorlton. Text Bock of Fluid Dynamics, OBS Publication, Delhi 1983
REFERENCES .

iz AJ Chorin & JF Mursden | mathematical infroduction to Fluid dynamics 1993

20 L.D. Landuand F, M, LlfS]lliL Fluid Mechanies. Prezmcnn Press 1985,

O’Neil and F. Chorlton, Ideal and incompressible Fluid Dynamies, Ellis Horwood
Ltd. 1986

BMath : 60703 [SEMESTER — VIj
PROBABILITY THEORY . [OPTIONAT, PAPER] -
FULYL MARKS - 160
Contimious probability distributions (22 Marks)
Continuous probability distibutions - uniform, exponential, rectangular, beta gamma

distributions, probability generating functions. L -

[17 Lectures]
Unit-2
‘Generating functions & Convegence (22 Marks)

Mement inequalities-Holder, Minkowsky. Schivatz: Wealkt and rﬂr-nng cnm-’frﬂcnce of random
variables, almost sire convergence, Cmnverg&ncc in r'th méan,

[16 Lectures]

Unit-3 B




S
b

.e-," s B

Fl

_Cb;;:ia@rgezfzce of distribution functions ' (18 Ma rks)

~weak —and —complete conversence ot distribufion . functions: probability inequalities: -
Chebychev, Markov and Jensen. : '

[14 Lectures]
Unit-4
Normal distribution (20 Marks)
Normal disi'ributiun a5 limiting case of binomizl diﬂribution, praperties ¢f nomal

distribution, normal probability curve. area under normal curve, Characteristie functions and
its propertics.

[15 Leeturesj
Lnit-5
Ceniral Limit Theorem (18 Marks)
Univariate distribution, Transformation; Bivariate normal disteMution and Hs properties. De

Moivre Laplace limit theorem. Liapunov fhecrem (without proof) and applications of central
limit theorem.

[13 Lectures)

RECOMMENDED BOOKS

L. B.R Bhatt, Modern Probability Theory, Wiley Eastern Ltd, 1986

3. P.Mukhopadhyay Theory of Probability, New Central Book Agency, Kolkata, 2002
3. KaiLai Chung, A Cowse in Probability Theory, 3/e. Academic Press, 2001
REFERENCES

4. M. H. DeGroot. M. J. Seharvish Probaiilite ond ©ioriches ST Wesley, 2601
Sheldon Ross, A First Course in Probability, Prentice Hail, New Jetrsey, 2002

William Feller, An Introduction to Probability Theory and Its Applications, Vehms 1
John Wiley and Sons, Inc., New York, 1971

A. N. Kolmogoroy, Foundations of the Theery of Probebility, 2 ed.. AMS. 1997
Richard Durrett, Probability: Theory and Examples 2/e, Duxbury Press, 1995

J N Kapur & H C Saxena, Mathemati cal Statistics. S. Chand, 1961 -

Lo B N

&

BMath : 60704 [SEMESTER — ¥ ij
CRYPTOGRAPHY [OPTIONAL PAPER]
FULL MARKS-~ 100
. Unif -1 : . =
Prerequisites of Number theory (22 Ma rks)

Prime numbers, format's theorem (without proof), Euler’s theorem; Primality test- Methods
of Naive, Fermal, Miller- Rabin, Leonard Adleman and Huang, probability, fast
deterministic, number theoretic tests. Chinese Remainder Theorem, discrete logarithms,

- -

- [17 Lectures]
Unit-2 .
Cryplography & Information Security 18 Marks) ..




information security, sscurily attacks, services and miechanisms, CBI'IVETltIDDEI F‘ncrﬂmﬂl’“
technigues, substitulion vzplat?ﬂs—..ﬁd Tranﬂpeﬁ'imn c1pher5 cryptanalysis, stereography, siream
and block ciphers.

[12 Leetures]

Hpit-3

Biock Ciphers and JES* 23 vbarksy
Rinck Clpl.{‘.‘l pr inciples, Data E g ki : d_".'_‘tijd‘l ds: {DL“ﬂ SLI'LIJLTI}]. ot bES differential 'and
lingar cryptanalysis of DES, bloa,lL mpner& medels of operation, triple DES, IDEA encryvption
and decryption, traffic confidentiality, key distribution. random number generation.
116 Lectures]
Unit-4
Public Key Cryprograpky (20 Marks)
principles of public key eryptography. prime angd rclated prime numbers, modular arithmetic,
ey management, authentication, key length and cncryption strength, BSA algorithm, security
ot RSA key management.
{15 Lectures)
Unit-5
DSS & IP Security (20 Marks)
Athentieation functions. and message authentication codes, digital signatures, authentication
protocols, digital signeture standards (DSS) digital signature algorithm. IP sceurity and its
overview, infruders, viruses and related threads, firowell design principles
115 Leetures]

RECOMMENDED BOOKS

,  William Stallings, Cryptography and Network Seeurity, Principles and Practics, Prenatice Hall
of India, New Delhi, 2007
I. V. K Pachghare, Cryptography and Infommation Security, FHI Learning (P) Lid, New Delhi,

2609

-

REFERENCES ° i o 3
3.+ Johanassa, Duchman, Iﬂamr‘!'“*w 1o eryptography, Spiringer Verlng
4 Pruce Schieser; Applied Cryntom "‘ﬁ dison Wesley, 2001

BMATH :606705 [SEMESTER - VI]
: SPHERICAL TRIGDNOI\’]E'I‘EY AND ASTRONOMY
[OPTIONAL PAPER]
Unit I
Spherical Trigonometry (30 marks)

Spherical triangle. Polar wiangle; p‘[‘Opﬁ:r[lf:S of Polar and ‘-‘:phmca! triangles. Sine fornmila,
Cosine formula, Four parts formula, Sine cosine formula, Cotangent. formula; Napier's
analogies, Delambre’s analogies.

. Right angled spherical tiangle. Formplae relating to theright bphf.I'ICﬂI triafigles. Area of @ _
-spherical triangle. iLrP'l of & sphericz] poliygon. | [24 Levtures] -

&
P

Beitif v+ - T o




Unit 11

' Cef&?rfafsphere R0parks)y — et e

Three systems of celestial coordinates. Rectangular coordinates. Sidereal time. Rising and
setting of stars, Circumpolar stars. Rate of change of zenith distance and szimuth, Twilight,
Mation af the Sun. Vems! and Autumnal Equimnox. Summer and Winzer Selstice. Different
kinds of time, Seasons, ' :

17 Leetires)

Refraction, Precession and Nuration (20 marks)
Lawws of Refraction. Cassini’s hypothesis. Simpsen’s hypethesis., Bradely’s fonmula, Effect of
refraction on (1) suntise and sunset {2) the right ascension and declination of a star (3) in the
distance between two neighbourin g mars (4) on the shape of the dise of the sun.
Precession on the right ascension and declination of a star, Nutation in the right as¢ension
and deciination of a star. Precession and nutaiion bath o the right ascension declination 6f a
ST,
|16 Lectures]

Unit IV
Aberration, Parallax (20 marks) _
Annual and diurnal aberration. Annual aberration in (1) ecliptic longitude and Iatitude (2)
right ascension and declination of a star, Diurnal aberration in (1) hour angle and declination
(2) zenith distance and azimuth,
Geocentric parallax and Annual parallax. Geocentric parallax in ( 1) right ascension and
declination (2) the distance betwaer fan Planete Sliscivnth ond sl distines. ASnua
parallax in (1) latitude and longitude (2) right ascension and declinstion,

[ 16 Lectures ]
Unit V
Planctary moiion (10 ma rks)
Synodic and orbital Period, Kepler’s laws. Deduction of Kepler's laws from Newton’s laws
of Gravitation. =3 # [ 6 Lectures |

RECOMMENDED BGOKS

1. M. Ray : Spherical Trigonometry

2. M. Ray : Spherical Astronomy

3. K.K. De: Text Book af Astronomy, Book Syndicate Pvt, Ltd., Kolkata ;
REFERENCES - ey '

1. W.M.Smart : Text Book of Spherical Astronomy, CUP-VIKAS Student’s Edition

2. W.M. Smart : Foundation of Astronomy, CUP-VIKAS Stident's Edition

3. Gorakh Prasad : Text Book on Spherical Astronomy, Pothisala Pvt. Ltd., Allahabad

4. Standy P. Wyatt : Principles of Astrononty : Allyn and Bacon, Inc -

BMath : 60706 [SEMESTER — V1]
. COMPUTATIONAL MATHEMATICS LABORATORY
I . [OPTIONAL.PAPER]-. -

FULL MARKS 106




_ [THEOLY - 50 (DL RATION = TWO HOURS)]
=% [PRACTICAL — 50 (DURATION - TWO HOURS)]
UNIT=L . - ety

( 20 Marks)

Qu:mi\, ax!.thmﬂca pperations, vmmbles rounei—o*f' etrors; formatling. printing, common
mathematical functions, script M-files: File Input-Output. iwo—dmeﬂsio'nal graphics, three-
dimensional granhics [15 Lectures]

UNIE-JT
(10 Marks)
Generating matrices, colon operator, manipulating matrices, simple arithmetica] operations,

operator procedure, common mathematical functions. dats manipulation commands, sparse
MAtrices {10 Lectures]

UNIT-IEE
(10 Marks)
Solving linear system of gquations-square lingar system, Catastrophic round-Gif error, over
determined and undetermined linear system, Initfal-valued ardinary differential equations.
[12 Lectures]
UNFIT-IV
(10 Marks)
Programming in MATHLARB-Flow control and logic variables. matrix relational operators
and logical operators, function M-files.
I8 Lectures)
UNIT-V
PRACTICAL - 50 MARKS (List of practieai topics bused on MATLAB)
[20 Lechures]
Plotting of functions
Matrix eperations, vector and matrix mentpulation, mattix fufiction
Data analysis and curve fitting
Use of FFT algerithm
Numerical Integration
Differential equations
2-D graphics and 3-D graphics-general purpose graphic functions, colour mapﬂ and
colour functions AR - ¥

s W kD =

=1 O, Lh

8. Sparse matrices-Iterative methods for sparse linear equations, eigénvalues of sparse
matrices.

Instructions for Practical [Two Programs Only a) Brogram writing 10 marks, k)

Outpui — 30 marks c¢) Viva Voce 5 marks d) Note iw-:}k Smarks] - e
RECOMENDED BOOKS:
) MATHLAB-High performance numsrie compulat ton and yvisuslisation software:
. User's guide R
—‘1 T&L—L FTHEAB Tulorial- J:d ’?lcn E“l’tlu.ﬂ.. ucn‘_ uf ‘I@lh... {thio Siac Uﬁiversit;n

)




BMath : 60707 [SEMESTER - V1]
SPECTAL THEORY OF RELATIVITY & TENSORS
[OPTIONAL PAPER]
' FULT MARKS 100

Unit-1
Basic Aspects of STR (10 Marks)

Inertial frames; Galilean transformation, Michelson — Morley® experiment. The relativistic
concapi of space and time, Postulates of speeial theory ol relativity,

[10 Lectures]
Tmit-II

Relativistic Kinematics (20 Marks)
Lorentz transformation equations, the penéral Lorentz {ransformation equations,
Consequences of Lorentz transformation equations like Relativity of simultaneity, Einstein’s
time distillation or apparent retardation of elocks, Relativity of space - Lorentz — Fitzgerald
contraction and related problems.

{18 Lectures]
Unit-fii )
Relativistic Dynamics (25 Marks)
Redetined momentum, The relativistic force Law and the Dynamics of a single particle,

. 3 ",

Equivalence of Mass and Enerey, E=me” and its consequences. -

|

[15 Lectures]
Unit-IV
Relativistic Mechanics (15 Marks)
Transformation properties of Momentum, Energy, Mass and Foree,

[10 Lectures]
Lnit-V
Tensors (30 Marks)
Space of N-dimension, Transformation of co-ordinates. contravariant and covariant veciors
(Tensor of first order), Tensor of second order (or of rank two), Tensors of higher rauk (or
higher orders), Mixed tensors, Kronecker delid symbol, Tnvariant or scalat, Algebraic

operations with tensors, Addition & subtraction of tensors, contraction, produet of tensors,
Inner Product, symmetric and Skew symmetric tensor,

[22 Lectures]

RECOMMENDED BOOKS

L. M: Ray : Special Theory of Relativity.

2 A.Das : The Special Theory of relativity,
"3 Banerjee and Banerjee : The Special Theory, of relativity, Prentice Hall of India,
New Delhi. - ' il e '
"4 Resniel: Special Theory of relativity, John Wiley: . -

.. AEFERENCES




B.K. Bosc: General Theory nt‘Re’ia‘thlty, \E-“Iiey L,,aiteml"ﬁi.

BMath - 60708 [SEMESTER-VI]
ALGEBRAIC CODIN GTHEGRY [GPllﬂWAL PAPER] -
GEnel S FULEMARKS - 100

UNIT 1
(Mark-20)

Elements of Coding Theory, introduction, Encoding wnd Devuding messages. Binary
Symmetric Channel, Block Codes, Parity Check Code, Hamming Code, Hamming Distance,
Linear Ct odes. Hamming and Lee Matrices, Parity Check and Generator Mairices

[15 Lecture|

UNIT 2
{(Mark-20)

Deseription of Lingar Codes by Matrices, Coset decomposition of Linear Codes, Step by
Step Decoding, Modular Representation, Linear Code Equivalence; Dual code.

[15 Lecture]

UNIT 3

(Mark-25)

Weight Distribution and Mac-Williams Identities, Maximum-Distance scparableﬂvﬂJS)
Madme (Eammentoe naeil Derfas o C-—-k b mm b R ATRE r1n-11r\- B8 T PSS (e w A AT D
L'L!uh-‘.r: T wAZ A A s €ALERd A LYy LR N L

i Eram T
ATt el wrd, Lellrid  wel ¥ u:l‘—',,l He RES SR 'r! ,.,_'11 WL IYIL AL

Code, Necessary and sufficient condition for a linear code to be ari MDS code. (Lecture-20)
UNIT 4

(Mark-20)

Bounds for Burst error detecting and correcting Linear Codes. Perfect 'and Quasi-perfect

Codes, Binary Hamming Codes, Golay Codes, Cyclic Codes, Matrix Description of a
systematic cyelic code ,Error Detection. Shorten Cyclic code. Code Symmetry,

-

{15 Lecturej

-

UNIT 5
(Mark-15)

Reed-Mullar Codes, Hadamerd Matrices and Hadamard Codes, Product Codes, Low-Density
Codes, Canf:atemtcd Codes. B
T -M- i 1
: [10 L.ecturc]
RECOMMENDED BOOKS

I.  Error-correcting codes by F.J.Mac Williams and N.J, A ‘-?Inanc North Holland
Publishing Company, 1977 .
2. Errer-Correcting Codes by W.W.Peterson and E.J Weldon, Jr. MIT
press.Cambridoe Messachusetts, 1972 .
REFERENCES 3 :
1, . Alrla raic’, Coding lh*«cw by E.R.Berlekanmy, McGr’ﬂw Hill Book Go. New York,
91‘:-8 !




1 Birae : General Theory of Relativity, Prentice Tiail bitia, Hevs Delhi,
24 -8.K. Bese: General Theory of Relativity, Wiley Bastern Lid.

BMath - 60708 [SEMESTER-VT]
ALGEBRAIC CODA:_N_G THEORY [OPTIONAI. PAPFR]

IE}!]

UNIT 1
(Mark-20)

Elements of Coding Theory, Inwoduction, Encoding and Decoding messages, Bin
¥a ary

Symmetric Channel, Block Codes, Parity Check Code, Hamming Code, Hamming Distance,
Linear Codes, Hamming and Leg Matrices, Part iy Check and Generator I'--{atri-::-es.

[15 Lecture]
UNIT 2

(Viark-20)

Description of Linear Codes hy Matrices, Coset decompasition of Linear Codes, Step by
Step Decoding, Modular Representation, Linear {Tm,e Equivaience, Dual code.

[15 Lecture]
UNIT 3

(Mark-25)
Weight Distmibution and Mac-Williams ldentities; Maximum-Distance -separab]e{’leSj

MAdze nﬂﬁﬂv—-—ui-r!v- man A Thael#y ALERL SaibaTmine Al T\.-fnr‘ h Tam VAT et i At Frbrmm o RATSD
DAy I L e e ey e ikt i AJD Jvies e e == adrftmad s e ChAkL ArL Lagee:

Code, Necegssary and sutficient condition for a lingar code to be d@n MDS éode. {Lecture-20)

UNIT 4
(Mark-20)

Bounds for Burst error detecting and correeting Linear Codes, Perfect -and Quasi;perfeci
Codes, Binary Hamming Codes, Golay Codes, Cyclic Codes, Matrix Deseription of a
systematic c:w:hc code \Error Detection, Shorten Cyelic code, Code Symmetry,

123 Lécture]
UNIT 5

(Mark-15)

Reed-Mullar Codes, Hadamard Matrices and Hadamard Codes, Product Codes, Low-Density

Codes, Concatenated Codes. e . ‘
ke 8 }
' [10 Lecture]
RECOMMENDED BOOKS

1. Errer-correcting codes by F.J.Mae Williams and N.J. A ‘-“-luane North Holland
Publishing Company.1977
2. Errer-Correcting Codes by W.W.Peterson and E.J Weldon,Jr. MTT
press,Cambridge Messachuseits, 1972 =

REFERENCES :

1. . Algebraict,Coding ”ﬂlaon by E.RBerlelamp, e Cr' w il n;:-oL Ca, New York
1968 .,

F i 2
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MANIPUR UNIVERSITY
CANCHIPTR: IMPHAT.

Syllabus for BA/BSe (General) Mathematics (Semester System)

SEMESTER-V t‘/

B. . Math: (3505

Unit-1
Unit-11
Uit
Unit=]

Unit=11

Umat-1

Unit-I1
Unit-TIT

o

- THIRD YEAR

Abstract Algebra, Linear Algebra, Real Analysis
and Computer Programming in C

Abstract Algebra and Linear Algebra

Topics Mark Lecture
Groups 10 9

Rings 10 8
Vector Spaces 10 a3

Real Analysis

Real Number System(sets) 10 8

Real Sequences 10 7
Conlinuity 5 3
Improper Integrals 3 5

Computer Programming in C
Introduction, Conditional

Statements and Loops 20 15
ArTays 10 5
Practical ' 10 5

SEMESTER-VI \/ |

B. Math: G06

L

THHEE

Unig-11

Unit-1
Unit-11

Unit-I
Unit-IT

0 1;:_.5{/{\

Y e
PRI =

Numerical Analysis, Partial Differential Equation
and Metric Spaces

Numerical Analysis s
Difterence and

Interpolation 15 11
Differentiation and

Numerical Solutien By 1%
Partial Differential Equation

First order PDE 20 15
Non-linear PDE of

order one ; 20 g 15
Metric Spaces

Introducton 15 11
Convergence and

Continuity 15 12



e

BEMiath : G 505 [SEMESTER - V]

Abstract Algebra and Linear Algebra, Real Analysis and Computer Programming

inC

Full Marks - 109
Abstract Algebra and Linear Algebra (30 Marks)

UNIT-I
Growps (16 Marks) :

Centre of a group, Normalizer, Centralizer and related Theorems
Nermal subgraups, Quotient Groups, Homomorphism and Isomorphism of

groups, Kernel of a homomorphism, Isomorphism Theorems, Auto-morphisms,
Inner Auto-morphism, Auto-morphisin groups. [Lectures]

ONIT -1
Rings (10 Marks):

Rings, Elementary Properties of Rings, Integral Domains, Division Rines
g a i g i | (]

Fields and related Theorems, Ideals and Quotient Rings, Ideals generated bv. 2
subsef, Sum of two ideals, I—Inmonw_rphis}:n- and Isomorphism of Rings, Kernel of a
homomorphism, Isomorphism Theorems, Maximal Ideal, Primeé Ideal, Printipal

Ideal,

{8 Lectures]

UNIT - {1}
Vector Spaces (1 0 Marks):

Concept of Vector Space over a Field K, n-tuple space, Subspaces, Necessary

atid sufficient condition for being a Subspace, Subspace generated by a Subset, Sum
as Direct sum of Subspaces, Linear Span, Linear Dependence, Linear Independence
and their basic properties, Basis, Dimensions, Finite Dimensional Vector Spaces.

Recommended book
I
2.

8 Lectures]

; I _ :
LN Herstein: Topics in Algebra, John Wiley & Sons, New Delkhi
V.K.Khanna & 5.K.Bhambri: A Course in Abstract Algebra, Vikas Publishing
House

Referernices

I,

=

5. Kumaresan: Lineat Algebra, Prentice Hall of India

Vivek Sahai & Vikas Bist; Linear Algebra; Narosa Publishing House, New
Dethi )

Surzeet Singh and Qdzi Zameeruddin: Modemn Alge:‘b:a-,'VI.]:LAS_ Publishing
House

> VR



s

Real Analysis ( 30 Marks)
UNIT-I
Real Number System (sets) (10 Marks):

Order completéness in R (statement only); Archimedean property
Bonnded seots and their bounds: Linmit points; Bolzano-Welerstrass theorem; open
and closed sets and related properties/thecrems, |8 Lecm;es]
Real Sequeence (10 Marlkes):

Bounded '?E‘qULHEGS, Limit points, Bolzano-Weierstrass theorem, C auchy
sequence; Cauchy’s general principle of convergence, convergent sequences and
their properties, monoctonic sequence and their pry operties.

Subsequences, im sup., lim inf., Nested mterval theorem; [7 Lectures]
Continuity (3 Marks):

Continuous functions, Discontinuous functions, Propertes of continuous
functions on a closed interval. [5 Lectures]
UNIT- 111
Improper Integrals (5 Marks):

Different types of improper integrals; Evaluation
Beta function, Gammia function [5 Lectures]

Recoririendeld Books
5..C, Malik and Savita Arora: Mathematical. Analysis, New Age International
Pyt Lid,, New Delhj
References
1, K. C Maity and R. K. Ghosh: An Introduction {o Analysis Part I ( Integral
Calculus) and I(Differential Caleulus ), Booksand Allied Pvi. Lid,, Kolkata

2. Shanti Narayan: A Course of Mathematical Analysis, 5, Chand & Cs}mpamf
Pyt Lid, New Delhi

Computer Programming in C (40 Marks)

UNIT -1 . S
Introduction to C-programming, Conditional stalemernts and loops (20 Marks):

Basic model of a computer, Algorithm, Flow Charf, programming language,
Compilers and operating system, character set, identifiers and keyword, Constant,
variables and data type, operations and expressions, opérator precedence and
associativity, Basic input/ output statements, simple C-programs: !

Decision makjng with a program, logical and conditional operators, if
statement, nested if clse statement, loops, while loep, do-while loop, for loop, nested

loops, break statement, switch statement, continue statement, goto statement, the
comma DFEfa LT,

i =

[15 Lectures]



UNIT- 1]
Arrays (10 Marks);

One dimensional arrays, declarstion and inifalizaton of one dimensional
arrays, searching, msertion and deletion of an clement from an array, sorting an
array. T'wo dimensional arrays,

I5 Lectures]

UNIT-T11
Frograms for practical- (any one) (10 Matks):
5 To calculate the compound interust aceepling the necessary data from the
keyboard.
¥ .7
2 Toftindthevalue ——2 4 ~* ..
il 3l 8l
3 That will read a pesitive number from the kevboard and check the number is

primie ot nigt,

4. To convert octal to decimal number,

D To generate prime numbérs up ton terms,
To find GCD of two given numbers.

]
i, To arrange numbers in ascending order and decreasing order.
8

[

0 generate Fibonacd series of numbers up ton terms,
(5]

; f o St U
& ewnange ol twy variables using third variable.

H
&
G

I .
"

o find the sum of the df gits of a given number

[10 ~ Practicals]
INSTRUCTIONS FOR PRACTICAL
Duration - One Hour., 3
Mark Distribution : (a) 5 marks Program writing _
' (b) 5 Marks Output and Viva Voce

Recommended Books
1. Byrom Gottfried : Programming with C, Tata McGraw Hill
2. Venugopal & Prasad : Programminy Wit & Tata McGraw Hill,

References
L, E Balaguruswarmi: Pregramming with ANSI-C TataMcGraw Hill
2. RG Dromey: How to solve it by computer, Prentice Hall of Tridia. ,
3. A Kamtham - Programming with ANSI and TURBO C, Pearson Bducation



o

B. Math :G 606 [SEMESTER - VI]
Numerical Analysis, Partial Differential Equation and Metric Spaces
Full Marks - 100

Lipdk ivaREa L

Numerical Analysis (30 Marks}

UNIT-1

Differences and Interpolation (15 Marks):

Finite difference, relation between the operators, crdinary and divided
differences, Newton’s forward and Backward interpolation formulae, Newton's
divided difference formulae and their properties.

Lagrange’s and Newton's Interpolation farmuiae

{11 Lectures]
DNIT-TE
Differentiation and Numerical Selulion (15 Marks):

Niumerical differentiation, numerical integration, quadrature fermulae,
Trapezoidal rule, Simpson’s rule.

Numerical solution of ODEs using Plca_td Euler, Furler's modified, Runge-
Kutta methods: [11 Lectmes]

Recommended Books

1. H. C, Saxena: Finite Differenices and Numerical Analysis, 5. Chand & Co. Ltd,,
New Delhi, ISBN-13: 9785121903394, ISBN-10: 8121505294

References

1. M. K. Jain, S. R K Jyengar, R .K Jain: Numerical Methods for Scientific and
Hngineering Computation, d4e, ISBN: 81-224-71461-3, Reprint 2004, New Aow
International Fvt Lid,

2. James B. Scarborough: Numerical Mathematical Analysis, Oxford and IBH
Publishing Co, Fvt. Lid.

‘ Yy

Partial Differential Equation(40 Marks)
UNIT-1
First order PDE (20 Marks) :

Origin of Ist order PDE, Formation of PDE by chmmahng arbitrary constants
and arbitrary functions. Cauchy's problem of First order egquation [Ref. Ch-2 (1)].
Definitions of (i) Complete Integral {ii) Particular Integral (iii) Singular Integral (iv)
General Integral.
: [15 Lectures]



UNIT - 11
Non-linear PDE of order one (20 Marks);

Differenl Skndard Forms (1) Cnly £ and q present (i) Only p , q and 2
present (i) [ (xp) =F(y ,q) (iv) Analegous to Clairaut's form . [Ref. Ch = XIT (2) ],
Partial differential equations of Ist order but of any degree (i) Two independent
variables, Charpit’s Method (i) Thzee or more Independent variahles . Jacobi's
method

[15 Lectureg]
Recommended Books
1. HTH. Piaggio: An Flementary Treatise on Différential Eguations;, ISEN
9788123909097, 2004, CBS Publishers and Distributors, New Delhi
Phoclan Prasad and Renuka Ravindram: Partal Differential Equation, ISBN ; 973-
81-224-3068-4, Reprint2012, New age International, New Delhi
References
1. L N. Sneddon: Elements of Differential Hguations, Me-Graw Hill , 1957 Dover
Publication, 2006 '
2. K. Krishna Rao: Introduction to Partial Differential Equation, Je, ISBN: 973-81-205-
412904 PHI,
3. K. 8 Bhamra: Partial Difforential Equations, ISBN 478-81-203-3917-0, PHI 3010

|-3

Metric Spaces (30 Marks)

UNIT-I

Introductory Concepts (15 Marks);
Uelinition and exampie of a metric space, Diameter and boundedness of sels,

Distance between two subsets of a Metric space, Fundamental inequalities (Holder

and Minkowski), some funcHon spaces, Subspace of a metric space. Open

spheres/balls, Open sets and properties, closed sets, neighbourhood of @ point, limit

points, adherent Point, Interior, Exterior and FronHer points, closure of a set, Dense

-

sitbsuts. « ; = '
[11 Lectures]
UNIT-IT 3

Convergence and Continuity (15 Marks) - X
Convergent sequences, Cauchy sequences, Convergence of a Cauchy
Sequence, Complete and incomplete meltric spaces, Examples of complete and
incomplele metric spaces, Cantor’s intersection thearem. i
Contnuous functions: Characlerization of continuous functons, Uniform
Continuity, Hemeomstphism, : 12 Lectures]

L=



e
?.}

Recommended Book

F.K.Jain and Khalid Ahmad: Metric Spaces, 2e, ISBN: 978-81-7319-499-3, Paper
Back, Reprint 2010, Narosa Publishing House, New Dellu

i

References
1. 5. Kumaresan: Topology of Metric Spaces ; 2e, ISBN: 978-51-8487-058.9,
Paper Back, 2011, Narosa Publishing House, New Delhi
2. ET.Copsor: Metric Spaces, 1968, CUP (Indian Print)
3. B.K.Tyagi: First Course in Metric Spaces, 2010, CUP(Indian Print)
4

Michesl O Searcéid: Metric Spaces, 2008, Springer Verlag (Indian Print)
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