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BNlath : 303 ISEMESTER - IIIJ
\TECTOR., GEQ|WETRY AND PROBABILITY

Full Marks I00
Unit-I
Vector Analysis (20 Marks)
Scalar and vector product of tluee and four vectors, reciprocal vectors, Differentiation of
vectors, Gradient, Divergence and Curl of a vector, vector integration, ordinary integrals of
vectors, Line, Surface and Volume integrals, theorems of Gauss, Green, Stokes and relatedproblems. 

[12 Lectures]
Unit-II
Two dimensional Geometry (30 Marl<s)
Ci-tange o{ax,es: Change ot'origin rvithout changing the direction of axes, Change of direction
ot ax.es of co-ordrnates without changing the origin.

lai: ?f straight lines;Pair of straight lines, homogeneous equation of second degree.

fgt. befween the pau of lines given by the homogeneous equation, Bisectors of the angles
belween the pair of lines, Condition for the general equation of second degree represents a
pair of straight lines, Point of intersection, Equation of the pair of lines joiring the origin to
the points of intersection of the line and a curye.

System of Conics: Every general equation of second degree in rwo variables alwavs
represents a conic section, The centre of a conic, Reduction of the general second degree
equation into a central and non-central conics, Condition that a line ii a tangent to a conic,
Chord of contact, pole and polar, Diameter, conjugate diameters, feet of no..nilr, Intersection
oirwo conics, Pair of tangents.

Codocal Conics and their Properties
Polar equation of conics: Polar equation of a conic with
chord. tangent and normal.

t nit-III
Tnree Dimensional Geontetry (20 Marks)
S:i:ere: Equations of sphere, conciition for the general equation of second degree io
::-::esent a sphere, plane-section of sphere, intersection of a plane and a sphere, inteisectionl: I'i'o spheres, pow_er of a point, equation of a tangent plane, condition for a plane to be a
=gent piane to a sphere, plane of contact, polar plane, pole of a plane.
Coce: Equation of .a cone with a conic as gui{ing curve, envdloping cone of a sphere.:.'---::c cones with vertex at origin, condition for the generateqrntion of second desree .:
r:::3s3iti a cone. reciprocal cone right circular cone,

C-.i',nier: Equation of cylinder, enveloping cylinder, right circuiar cylincler.
Cztle! conicoids: Equations and properties of conicoids, intersection of a ...-.: '.-l::- :::----::::. Ta-'rgent line and plane. normal, number of normals from a given :,:-::. :.--: -::::-::- Pciarplare of a point. enveloping cone and cylinder, chord,.onireu,. :.::.::.::
:;'::. _ --i-' :;:::1,_:.. .::J sirnplc prupeni:s.

respect to focus as pole, equation of a

[21 Lectures]
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BMath - 60708 [SENIESTER-VU
ALGEBRAICCODINGTIIEoRY[OPTIONALPAPER]

FULL MARKS - 1OO

I.INIT 2

TINIT 1

$j]:I,:?t coding Theory, lntroduction, Encoding and Decoding messages' Binarv

Symmetric ci,*r,.t,*gii.["i'.0.r: p;il;;.k cod.,'Hamming code' Hamming Distance'

LinearCodes,HammingandLeeltuu.,..'.PanUCheckandGeneratorMatrices. [15 Lecture]

$T:l;::'o, ,*ru. Codes bv lvranices. cos.-r cecomposirion.oi Linear codes, Srep bv-

StepDecoding,ModularRepresen*.ioo,t*.arCodeEquir.aience.Dualcode. [15 Lecture]

l^H;i-3ilribution and Mac-w*riams rdentities, Maximum-Distance separable(MDS)

Codes, Generator and Parity check mat'itt' of MDS CoJt'' Weight distribution of ivDS

Code, Necessary *J ,rfir"i"nt condition for a iinear code to be an MDS code' (Lecture-20)

LINIT 4

ffi:l-i:)r*r* error detecting and correcting Linear codes, perfect and Quasi-perfec:

codes, Binary Hammi:rg co_des, cor"v coa.i cyclic codes, Matrix Description of '
systematic cyclic ;d#;.; Detection, Shott.n Cyclic code, Code Symmetry' 

[15 Lecture.

(i!lark-15)
Reed-Mullar Codes, Hadamard Matrices and Hadamard Codes, Product codes' Low-Densig

codes, concatenated codes. 
[10 Lecturrl

RECOMMENDED BOOKS

. E::cr-correcting codes bt'F"I'Mac Williams and N.J.A Sloane. North Hoilanci

Publishing ComPanY, I 977

?. Error-Corre#;4il' uy w.w.peterson and E.J weldon,Jr. MIT

press,Cambridge,Messachusets' 1 972

REFERENCES r 6 n n^-t^r'-mn hrn( r' New Yo&
l. Atgebraic Coding Theory by E'R'Berlekamp' McGraw Hill Book Cc

1968



{TIIEOR}'- su,lqUfiaTlON _ T}vO
IPRACTTCAL -,.s0 (DURauoN _ TWO

HOURS)l
HOURS)ITI]YIT:.I

(20 Marks)
'simple arithmetical operations. variables,rnathematjca.l luncrions. script M_files, Fijedimensional graphics

tr^{IT-tr

round-off errors, formaning printing, cornmoninput-output. Two_dir."rilnli'*r"o?,.r, 
three-

[15 Lectures.l

(10 Marks)
Generating matrices' colon operator, manipulating matrices, simpre arithmeticar operations,;ffllJI 

procedure, common marhematic.i tu;;,ril;, ;il maniiuJatio;;;;*ds, 
sparseLrNIT-III lto Lecture;i

(10 Marks)
Solving linear system of eguations-square lin3ar system, catastrophic round-off error, over
oeterrnined'and undete.miriea lr;;;:;.m, In]tiat-v.lrLJr.airary.difrerenriar 

equations.

TI]YIT-TV

(10 Marks)
[12 LecturesJ

:;:%ffi1?";,Hl*ff;ilruontrol and rogic variables, matrix rerationar operators

TINIT. V [8 Lecrures]

PRACTICAL : 50 MARKS @ist of practicar topics based on MATLAB)
Ploning of fi.rnctions
Mahix operations, vector and matrix manipulation, matrix functionData analysis and curve fitting 

-l

Use of FFT algorithm
Numerical Integration
Differential equations

[30 Lecturesj

;;Hilll;Hl, i_D _eraphics-general purpose graphic tuncrions, colour

m:l"trices-Iterative 
methods for sparse Iinear equations, eigenvarues

_ 
-ve.9ql I--;-: - _l,j narks c) Vivaf

'ical [Two progfamstlwo{rorems Onlv a)

RrcDlrE\DE;;o';il:" 5 marra d)

--:-eh pecbrmance n'"u:reri c con:putation and visualisati on s o 3.,., --
: r -\LTTTILTB J'::::a--!c Dovenna.n, Depr. cf Math., ohio sta:e L,:.. =:. -..

maps and

of sparse

Note book ItogrT _writing 10 marks.: marl<s]



-:;estial sphere (20 marks)

;ffi:'#:l}: T, ::,t*:i :::il,*.-,. : 
R:.luoeurar i oord in ate s. s i derear ti m e

ffi li:'""jJ,fl._S:,.*T:**;;;'i;;,".;#'f ,.i;:ff Lf ffi:*::ffi 
.l,l#:,f 

f *,#
kindq of time. Seasons.HtT,?il::;,il;,F;-;ffi ,ffi ;'ff ,"t:!:ffi ,.il:,ff fi :13:ffi:il#i,,,*l

Unit III [t7 LecturesJ

Refra ction, p re c es s ion and Nutation(20 ma rks)
Laws of Refraction' cassini's hypothesis. simpson's hypothesis. Bradely,s formula. Ilfiect ofrefraction on (1) sunrise.a:! ,ff; a;the rigilt *.;;;;*d decrination of a star (3) in thedistance between t*o neighbo*-g r"L rol on the shape of the disc of the sun.Precession on the right ascension and declination of a star. Nutation in the right ascensionand.deciination of a star' Precession und nututiorr;";;;;;. right ascension deciination of a

.L3
)r;/
,// l\

Unit IV [6 Lectures]

Aberration, parallax (20 marks)
Annual and diurnal aberration' Annual 

{3.ratr-on in (1,) ecliptic longitude and latitude (2)
Aii:ffiT,::Lt #*tr;1l #,* Diurnar uu",,ition t;?;,;;;il;. and decrination
Geocentric paraliax,Snd An1uu, oTli*. Geocentric parallax in (1) right ascension anddeclination (2) the distance u.n .'*-r*o planets (:l #n rrh and zenith- distance. Annuarparallax in (1) Iatitude and tongituie'12) right;";;i;;d declination.

Unit V t 16 Lecrures I

Planetary motion (10 marks)
Synodic and orbital Period. Kepler's lar.vs. Deduction of Kepler,s laws from Newton,s la,*sof Gravitation.

[ 6 Lectures ]

RECOMIUENDED BOOKS

1 Y. Ruy ; spherical Trigonometry
? Y: R'Y 

" 
iphericat At';;:r;;;i' K'K' De 
' 
i'xt aoott of irirloio^r,Book Syndicate pw. Ltd., KorkataREFERENCES - r vrrrurvcrL' r vt' L[q', r\olKata

l ' w'M' srnarj 
" 
kxt B.ook of spherical Astronomy, cup-vIKAS Student,s Edition:' w'M' srnart : 
louldartorioferoroo*y, cti-viras student,s Edition-: Gorakh prasad ; Text Booi on Epheriiat);;rr;;;y, pothisara pvt. Ltd., Arahabaci: Standy P. Wyatt , pririit* of errr:or;;i,'e,y" 

""a 
Bacon, Inc

BMath : 60706ISEMESTER - VII 1
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IOPTTONAL PAPERI l

\r*r FULL MARKS Io0



:1, r"

information security, secu:.ity atiacirs, scrv;i'eS'ald r,,techanisms, conventional e,nci..;pric
techniques, substitution ciphers and transpos-'ition ciphers, cryptanalysis, stereography" sr;eal
and block ciphers.

[12 Lecturer
.Unit.3

Block Ciphers and DES (21 Marks)
Block cipher principles, Data Encryption Standards (DES), strength of DES, differential an
linear cryptanalysis of DES, block ciphers models of operation, triple DES, IDEA encryptio
and decryption, traffic confidentiality, key distribution, random number generation.

[16 Lectures

Unit-4
Public Key Cryptography (20 Marks)
principles of public key cryptography, prime and related prime numbers, modular arithmetir
key managemen! authentication, key length and encrlption strength, RSA algorithm, securit
of RSA key management.

Unit-5
[15 Lectures

D.SS & IP Security (20 Marks)
Athentication fi.rnctions, and message authentication codes, digital signatures, authenticatio
protocols, digital signature standards (DSS) digital signature algorithm. IP security and ir
overview, intruders, viruses and related threads, firewell design principles

[15 Lectures

RECO1WMENDED BOOKS

1, William Stallings, Cryptography and Network Security, Principles and Practice, prentice Ha
of India, New Delhi,2007

2. V. K Pachghare, Cryptography and Information Security, PHI Learning (P) Ltd, Nerv Delh
2009

REFERENCES
l. Johannes A. Buchman, Introduction to cryptography, Spiringer Verlag
.1. Bruce Schiener, Applied Cryptographi,, Addison Wesley,200l

BMATH :6070s [SEMESTER - VI]
SPHEzuCAL TzuGONOMETRY AND ASTRONOMY

loPTroNAL PAPERI
Unit I
Spherical Trigonomety (30 marks)
S.:hical tiangle, Polar triangle, properties
Cos^ne formul4 Four parts formula, Sine
,-- trogles, Delambre's analogies.

XUP angled spherical triangle. Formulae relating to the right.spherical triangles. Area of r
sphcricai triangle. Area of a spherical porygon. tzb lsmrc{
UEit tr

of Polar and Spherical triangles. Sine formula
cosine formula, Cotangent formulq Nryier'l



- an'idrgence oJ dis n-i bur ion fitnctlbnS 113'ilIrrk^:)
Ygtik and complete converge.nce. 'of .distribution' tunitions: probability inequaliti
Chebychev, Markov and Jensen

Normal distribution (20 Marks)
Normal distribution as limiting case of binomial distribution, properties of nom
distribution, normal probability curve, area under nomral curve,.Characteristic functions a
its properties.

[15 Lectur
Unit-5
Central Limit Theorem (18 Marks)
Univariate distribution, Transformation, Bivariate normal distibution and its properties. .

Moiwe Laplace limit theorem, Liapunov theorem (without proof) and applications of cent
ii:nit theorem.

RECOMMENDED BOOKS
[13 Lecturr

1. B.R Bhatt, Modern Probability Theory, Wiley Easrem Ltd, 1989
3. P. Mukhopadhyay Theory of Probability, New Central Book Agency, Kolkat,r, 2002
3. Kai Lai chung, A course in Probability Theory, 3/e. Academic press, 2001

REFERENCES
4. M. H. DeGroot, M. J. Schervish : Probability and Statistics, Addison Wesley, 20015. Sheldon Ross, A First course in Probabiliry, prentice Hall, New Jersey ,zoo26' William Feller, An Introduction to Probability Theory and Its Applications, Volume

John Wiley and Sons, Inc., New York, l97l
7 A, N. Kolmogorov, Foundations of the Theory of probability,2no ed., AMS, 1997
8. Richard Durrett, Probability: Theory and Exampleszle,Duxbury press, I9959. J N Kapur & H C Saxena, Mathematical Statistics, S. Chand, 1961

BMath : 60704 [SEMESTER - VI]
CRYPTOGRAPTTY [OPTTONAL PAPER]

Unit -1 
' FULL MARKS - lr

Prerequisites of Number theory (22 }}{arks)
Prime numbers, format's theorem (without B.fooD, Euler's theorem; Primalitt'tes:- \le--,:
of Narve, Fermat, Miller- Rabin, Leonald Adleman and Huang, piobab:l:;,. i
deterministic, number theoretic tests. Chinese fi.emainder Theorem, discrite iogani::es

!

Unit-2

Cryptography & Information Securiry (18 Marks)



UnjtU .. 
_...,n,n,n',

Equadon ofiutotion (3b rYarks),
Equatioix of motiori-Euleria., ,ru i-.-^^:^_ h

d,,,r.[["triflTl##f fr i:,,:liJrf;::;fi :TJfi ;x]a,H:Hj::i.,,"T;:t11il1

p5 Lecturesl

Dimeruional Ana lys is (2iMarks)

f:il:il,,'.L"ffH:;;ff:TH,[9^ornuoric similariries, c_oncept of Fruid rotation,Pr*;ipi;';f;ui'.*ori,ior, I fi'rnction, notentitflows, Et;;;;; flow fields and

Unit fV [15 Lectures]

\ortex Motion (I5 Marks)

ffiltf*t:Jff]r*X*,T.1:"" and its properries), Rectitinear vortices, Motion under

RECONIN,TENDED BOOKS [I0 LecturesJ

Unit III

I G'K' Batch"!t'A'"' introduction to Fluid Mechanics, cambridge univ. press 1g67.
2' F'chorrton, Text B."k;iFi;;i oynu*i.;, Gffi;lication, Derhi r985.REFERENCES
l' AJ chorin & {Yytsden , mathemarical introduction to Fruid dynamics r9932. L.D, Landu and F. M. r,irriit , erriJ u..ir#;;;r.*on press 1985-1 

Lill#d F. chor*;;;l;;; and incomf."lriur. Fruid Dynamics, E,is Horwood

Unit-I

a'l::: ::,':::,' :: b,, 
: 

i t i ty ct i s n i b ut i o n s (2 2 M a r ks)uonrmuous probability distributi: s:.iuution',;;l;',iil ,:::|.:',fflln.,,Jl'a,*, 
exponentiar, rectanguiar,

L-nit-2

BMath : 60703 TSEMESTER _
PROBABILITY TImoRY [oPTIONAL

wI
PAPER]

FULL MARKS - lOO

beta gamma

II7 LecturesJ

" :'''':'' : :1":': " 
o':s & C o nv e s e n c e (2 2 Ma r ks )

.,;i ;,,' ;iffiii:::;T:i1?ff**ll:".*' d and strong convdrgcnce o r ra: : : :-.ar':s. almosr sure convergence, a"""**."lJf rffH.T:

[16 LecturcalL nit-3



H",o;;;;,;,".'#ffi:L,ii-ilii-t,if 
}li:f, i::T#:!l;::;::T,?ki,J,.,oT

ii!ffilJ i;':''fl11- {1y""!,ilr'i ., qradratic n,,.,ion, or generari2ed verocc",po"Jo."*,,"Jl.r.Uli1ft :ffi :T:H,:::i::{::}:hi:*ir[#il:il".:J
tNIT-IV [20 Lectu

Hamiltonian Mechanics (25 Marta)
configuration space,..system point, Hamirlerrl* of a.force system, relation befu
r-agrangian and Hamilto"i* oI u'ryn:T, uamittonrs irinciple, irtrysicat significa,cesHamittonian, Derivation 

3rn.*1 il;Ir .TT,rl.]6 i#*r.,, Equations an d v i ce-ve

fffi,ffi tr?#,*#:#t'f,.ipre, Ham,,*t-'canonicar eq,ution or motiHamiltonian;;;L."st 
action erirr.iprller 

Lagrangian approa.rr, ,.Jnln-g" of Action

TIi\rILY [20 LecturesJ

C anonic al Tran.sfo rma il o n (I2 Ma rks)
Meaning and conditions for a tansformation to be canonical, Exampres, Lagrange,s brack,
Poisson's bracket and thelr eL;;;;;, properries, .quu,io* of motion i' p_;,.,ron,s 

bracker.

RECO^{^{ENDED BOOKS [10 Lecfures]
L s.i Lou.,

: [&t,+: 
',ii""?:lffi ['#::, ";,].,lffi i:; ilT[:,i.,31Ji[n::.]._3' H' Gordstein ; crassicar Mechanics_Narosa pubrishingHouse, 

New Derhi_rgg5lr.ril,ff;t,, ci*Ciir..r,llr.,, p.*,, * i., ii ro,. New oeriri I,
l, Murray R. Spiegel: Theoretical Mechanics Mc GraD.erhi. ----v'v!avqr'rcuuarucS Mc (iraw Hill Book company, New2' K' Shankara Rao: crassicar Mechanics prentice Halr of India.i 

il;,?;li,Txl;tl**jffiil[j#Jffiil Ei*,i.ui Mechanics, ra,a rvrc G=*

BMath : 60702 [SEMESTER_U]
FLUID MECIIAIVICS IOPTIOIYAL PAPERJ

Full Marks: lfi
Kinerics 

1SO Maita)

.'.::,:H,,#Hffi -|il*[:$[::{i,,Tll#,,.H;il.tri;:,f 
:?l#,.;:r=fflffi ::J:#ffi"L? H :r#"#ffii i*.},*f 

lx',,' x 
" 
*, c" io. I r. a' il, u,. a:d.. su



a " 
!,V,.C.1:urc.hij S.l.l.rV.

. Graw Hili inremationai
REFERENCES

:;il::.ttntolex vanaL';les aau appiicr,,on gr,,' Edirrbn) r\I

I. G.F. Simnrons: Introduction treaucarion priru,. ri.ii,;:il:lB:,ifsy and Modern.anarysis, rata Mc Grar"v f{itl

: ifi.ill1"' 
d;;;'ilil,in";, s.r,uum,, outrine Series,.Mc Graw Hilr Bookto 

i;[;ffi;l;.:il1' 
Arora: Mathematicar Aaarysis, N"yAge rnrernarionar (p)

; . ir'^,,X11,1'#ff::ltfr:#niversal 
Book starr,5 Ansari_Road, New Derhi-r I

- Ltd, N.* o.uri -'*-^es(Theory and Applicationrl, pr.nli." i*,, of lndia, pi iti"i;,iH:6q*:;;i;trfd{ilii,til:?,?ffi::i:"b,ishing 
H.use

: $U'::'* 
to'*i'eili:l'$*'uur.,, s.i,uffitu,rin. se,ies, Mc Graw Hirr

: i,"*-';ry*rl:;I;ffiI$.il:"o orcomprex variabres: s chand andl0' n'r'bnosn e. r,c.ivr.?i;;,f,b;il;i 
carcuruslan inkoductjon to aharysis)part_flff,,::-g 

Metric So;;: #t.",0[_-ijr1,:1.* 
Cenrar Book Agency(p) Ltd.

BMATH : 60701 [SEMESTER _ VUHrGrrER ME CHANrcs ropiroivAl pApERI

srtt Full Marks - 100
Slstem of particles (g Marla)

;:ffiff ffi :H:,:;*utix*.*u#iil,,,.,1,rfi 
r;mornentum,Angurar

tr-W-tr 
t6 LecruresJ

lonon of rigid bodies(3O Marks)
Generatized coordinates, ;r ;;; i:!r., rransrationar 

_10, rotarionar morion Angurar
ffi,#:il.,1,'unap'oa,.?,orin51u,rr".,r.i".fvj.ue,",#,"",kineticenergygeomericar*;il:IH;.Tffi*:i.i;:ffi y;*il;Hi*I*[*ffi 

Tff ;,f",1j1,,

Logrogiot ltlechanics (25 Marks)

1:;Ii.ll,,.fii,:':i';l'::;i.."'..'r 
: 
;'.i ', .:'." 1:



. BMath : 606 [SEMESTER - YI]
ANALYSIS - I] [METRIC SPACE & COMPLEX ANALYSIS]

FULL MARKS _ lOO

properry, Totalli
of compactness

[14 Lecturesi

Complex Analysis (20 Marta)
Limits and Continuity, Differentiability, The necessary and sufficient condition for r
function f(z) to be analytic, Method of constructing a regriur function, Polar form of Cauchl-
fuemam equations, complex equations of a straight iine and circle. [cH : z, s lzll

[18 Lecturesl
L\IT -V
Cor-isTaql Mappings (15 Marks)
$gtiniig:1' Jacobian of transformation, Necessary and sufficient condition for w = f(z) :o
r€preseor conformal mapping, Bilinear transformation and.Exed poirits, Types of bilim
trallsforoatio4 Preservance of cross ratio, Family of circles and straight lines under bilinca(
tandomation. [CH t 7,8 l2ll

[12 Lectutrl
RECOMMEh-DED BOOKS
l. P- IC JriD and K. Ahmad: metric spaces, Narosa Publishing House, New Dethi

Metric Spaces (25 Marks)
Definition and example of a metric space, Dian'reter and boundedness of sets, Distance
berween rwo subsets of a Metric space, Fundamental inequalities (Holder and Minkowski),
some function spaces, Subspace of a metic space. Open spheres/balls, Open sets and
properties, closed sets, neighbouhood of a poing limil pqinls, adherent Point, Interior.
Exterior and Frontier points, closure of a seL Dense subsets. [Ref: cH.2 tU]

[18 Lectures]

UYIT. II
Complete Metric Spaces (20.Marks)
Convergent sequences, Cauchy sequences, Convergence of a Cauchy Sequence, Complete
spaces, Examples of complete and in-complete metric spaces. Cantor's intersection theorem.
Continuous functions: Characterization of continuous functions, Uniform Continuity,
Homeomorphism. [Ref: CH 3,4 [l]l

[13 Lecturesl
TIIYIT- III.
Compactness (20 Marks)
compact metric spaces, Sequential compactness, Bolzano weirstrass
boundedness, Finite intersection property, equivalence among the kinds
Continuous functions and compact sets. tCH: 5 t1]]



G

Laplace Transfo rntation (20 Niarks)
Definition of Laplace Transtbrmatrons. 

.Kernel of the Integral transformation [Re1. ch - 6(3)l ' Existence of Laplace Transfbrmarior [Ref,. Ci, -;-;i;)] . Transformations of some

;,;;;.",*, 
functions such as I (t) : e-u'., Cos at , Sin ut , Cori, at , Sinh at , rn ero. [Ref. Ch _

Properties of Laplace Transformlion t\1f, c! _9 (3)l . First Transration or ShiftingTheorem . second rranslation or Heavisidi's_qtrifting'ii.ol.,n [Ref. ch _ g.5 (4)] .Differentiation properry [Ref. ch - 6 (1)_]. cr,ungJoir.ui. prop.rry with exampres [Ref.ch - 8'5 (4)l ' Laplace Transformation of 6erivatii.. oroia.r n with rheorems [Ref. ch -13.6 (s)l

Inverse Laplace transformations. Theorems on multiplication by s and l/s . First and Secondshifting properties with examples [Ref. ch 
^- 

13.20 rilt. c."r"iution Theorem. properties ofConvolution, examples of Convolution fR.f. ah _1)i6foli.
Application of Laprace Transformation in sorving pDE tR;f. ch _ g.l9 (4)l .

Unit - IV

RECOX{N{ENDED BOOKS

Calcttlus oJ'Variarion (20 Marks)
Fundamental rheorem on calculus of vanation. Definition, Euler,s equations, particuiarcases. of Euler's equation [Ref. ch - 17 (5)]. Necesr*y ..ioition for extremums . sufiicientcondition for extremums of higher order variations fnlr. cr, - 10 (4)] . Legendre conditionfor extremum (Sufficient condltion for extremum with problems) [Ref. ch _ r0.7 (4)] .

ilil:X'HfiXl 
problems' Extension of the ,u.iu,ionul'J*. ir.r.rui a.p..,d.niua.iabies)

[15 Lecturesj

[5 Lectures]

I.

l
4.

5.

6.

Elements ofparrial dffirential equarions by IAN SNEDDON: Mc-Graw HillInternational editions.
An elementary treatise on crffirentiar eqttations ancr their apprications byH.T.H.PIACGIO.

' lntroduction to partiar di"fferentiar equations by IC Krishna Rao.

i(#i:.rn rarriat cti/fereitiat eqttatiins (with iounairy ritu, probrems)by p,ndir &

ldvanged engineering lulathemarics by H.K. Dass .

l;i'{' 
Dffirentiar Equariorts bv KS bho..o, pHI Learning pvt, Ltd, New Derhi.

REFERENCES
1' w'E' w,riams: partiar crffirentiar equations,oxford.2' Phoolan Prasad: Partlat"dffirential equations,wit.y Eastern, NewDelhi (andRenuka Ravindran).

: Spiegel: Laplace iansform,schaum Outlines Series.'i' I'N' Snedd o1 : The usi of Integral Transfori, rur.-c.u* Hill , New york 1972 .5' An Introduction to Transforn ihrory,Academic press, New york by D.v. tr.,ii:e:6' I.N. snedd on . partiar dffirent.tar equations, tut.-cru* Hill , New york 
.1' KS Bhamra & Ratna Bai"a ordin*i oWri"tioi iqro,iorzs, Aliied publisne:s.)el;:, 2003



:.

3.

4.

5.

6.

'NI.K. Jain, S.R.K. Iyenger, R.K. Jain - Numerlchl' method lbr problems.z
Solutions, Nbw Age'international (p) Ltd.
R:Y. Robistein - Simulation and Montecailo method, John Wiley.
C.E. Froberg - Introduction to numerical analysis. Addison Wesley, 1979.
A. Kamtham, Pr.ogramming with ANSI & Turbo C, Pearson Education
B.W. Kerriighan and D.M. Ritchie, The Programining Languagb, Prentice Hall
India.
V. Rajaraman, Programming in C, Prentice Hall of India.
Robert C Ilutchison and Steven B. Just, Programming using C language, T
McGraw Hill.

7.

8.

rBMath : 605 [SEMESTER - VI]
PARTIAL DIFFERENTIAL EQUATIONS, LAPLACE TRANSFORM

CALCI]LUS OF VARIATION

unit-I 
llMarks-l

First order PDE: (20 Marks)
Origin of Ist order PDE, Formation of PDE by eliminating arbitrary constants and arbitr
functions. Cauchy's problem of First order equation [Ref. Ch-2 (1)]. Definitions of
Complete lntegral (ii) Particular Integral (iii) Singular Integral (iv) General Integ
Equations of Ist order but not of Ist degree (i) Solvable for p (ii) Solvable for y (iii) Solva
forx [Ref.Ch-v (2)].

Lagrange's method of solving the linear PDE of order one nameiy Pp + Qq = R. where P.

R are fi.rnctions of x, y, z.lts Geometrical Interpretation. Linear equation with n indepeni
variables [Ref. Ch - XII (2)]

[15 Lectur

Non-linear PDE of order one (20 Marks)
Different StandardForms (i) Onlyp andqpresent (ii) Onlyp, q and zpresent (iii) f (rp
F (y , q) (iv) Analogous to Clairaut's form . [Ref. Ch - XII (2) ] .

Partial differential equations of Ist order but of any degree (i) Two independent variail
Charpit's Method (ii) Three or more independent variables . Jacobi's method [Ref, Ch - I
(2)l

[5 Lectur

Unit - ttr
PDE of second order (20 Marts)
i:roi:c:ion to Higher order PDEs ,(constant coefficients only): ongin of secod ;n
equation: Ref. Ch - 3 (i)]. Solutiongf l.inear Homogenous PDE with constanl coefial
To find tbe corrplete sqhuion of the equations Aflmely 0) f (D ,D').= 0 a:rd ii:j : ,D, f,'l
F (x , y). Equarions reducible to linear form withgonqast coefficiens [Ref. Cb - ].9 3 -

Monge'smethodof integrating (t) Rr+ Ss+Tt=V (ii)Rr+ Ss +Tt+ 91,, -sr,=r Tch-)w (2)1.



Arrays: One dimensional arrays, declaration and
searching, insertion and delatidn. of an element

Unit-IV (iVlarks'-'20)' "''

dimensional arrays.

initialization of one dimensional airays
from an a$ay, sorting an anay. Twr

Function: Defuring a functi.on, accessing a function, function cieclaration/prototyper functior
parameters. return vaiues, passing arguments to a function, call by a reference, call by value
function calls. recursion, passing arrays ro function.

[15 - Lectures

Ugit-V (Marks -20)
Programs for practical (any one)
l. To calculate the compound interest accepting the necessary data from the keyboard.

2. ro find the vatue i *. * -
3. That will read a positive number from the keyboard and check the number is prime or

not.
4. To convert octal to decimal number.
5. To generate prime numbers up to n terms.
6. To find GCD of t'wo given numbers.
1 . To find GCD of two given numbers using recursion.
8. To arrange numbers in ascending order and decreasing order.
9. To generate Fibonacci series of numbers up to n terrns.
10. To implement selection sort.
1 1. To implement insertion sort.
12. Tq find the solution of non-linear equation by (i) Bisection (ii) Secant and (iii'' Newton-Raphson method,
13. To find the solution of linear equation by Gauss Elimination method.
14. Numerical'Integration (i) Trapezoidal rule and (ii) simpson's l/3 rute.
15. Ordinary differential equation (i) Euler's method ana (ii) Runge-Kutta method.

[15 - Practicals'
INSTRUCTIONS FOR PRACTICAL
Duration - one Hour. [a) 5 marks Program writing, b) l0 Marks output c) s
ilIarls Viva Voce]

RECOMMENDED BOOKS
-. M.K. Jain, S.R.K Iyenger, R.K. Jain - Numerical method,s fbr scientific anc

engineering computatron, New Age internationai (p) Ltd.
:. James B. Scarborough - Numerical mathematical analysis, Oxford and IBH

publishing Co. pvt. Ltd.

Delhi.
Byron Gottfried, Programming with C, Tata McGraw Hill
E. Balaguruswami, Programming with ANSI-C Tata McGraw Hill
RG Dromey, How to solve it by computer, prentice Hall of India.
Venugopal'& Prasad, Programming with C, Tata McGraw Hill.

REFERENCES
:- ICE. Atkiuson - An introduction to numerical analysis, John Wiley anc So-



/

6.

7.

V.K. Krisirnan - F,:ncamenrats of R.eal .{nalysrs,, Pearson Eddcatioir (Singapoie) Pte.

Ltd, Indian Bianoh.
K.K. Jha - Honours Course in Reai Analysis and Convergence, Navbharat Prakashan

Patna - 4, Delhi - 6. .

D. Somasundarum & B. Choudhfrry - A First.Course in Mathematical Analysis,

Narosa Ptrblishing Hous'e, New Delhi
R.G. Bartle & D.R. Sharbert - Introduct:on to Real Analysis, John Wiley and Sons

(Asia) Pte. Ltd, Singapore.
R.R. Goldberg - Method of Real Analysis. oxford and INH Publishing co.
Murray R Spiegel - Theory and Problems of Advanced Calculus, Schaum Out Line

Series Mc Graw Hill Book ComPanY.

Frak Aryer Jr, - Theory & Problem of Calcuhs, Schaum Out Line Series Mc Graw

Hill Book Company.

8.

9.

10.

11.

BMath : 507 [SE]IESTER - VI

.-2{T]MERICAL ANALYSIS AI{D COMPLITER PROGRAMMING IN C

ITHEORY - 80 (DI.I:RATION -'THREE HOURS)I

IPRACTTCAL - 20 (DI]RATION - ONE ITOITR)I

Full Marl<s - 100

Unit I (Marks 20)
Finite difflerence, relation between the operators, ordinary and divided differences, Nervton's

forward and Backward interpolation formulae, Newton's divided difference formulae and

their properties.

Lagrange's and Hermite's interpolation formulae, Least square pollnomial approximation.

[15 - Lectures]

Unit tr (lVlarks 20)

Numerical differentiation. numerical integration, quadrarure formulae, Trapezoidal rule.

Simpson's rule.

Numerical solution of ODEs using Picard, Euler, Eurler's modified, Runge-Kutta methods.

Solution of algebric and transcendential equation using method of iteration and Newton-

Raphson method. System of linear algebraic equation using Gauss elimination rnethod.

[15 - Lectures]

Unit - [I (Marks - 20)
Introduction to C-programming: Basic model of a computer, Algorithm, Flow Chart,

;rogramming language, Compilers and operating qystem, character set, identifiers anc

keyrvord, Constant, variables and data fype, operations and expressions, operator precedence

and associativity, B asic input/output statements, simple C -pro grams.

Conditional statements and logps: Decision making with a program, logical and conditiona
operators, if statemext, nest{ if else statement, loopp, while loop, do-while loop, for loop.

nested loops. break Statement, switch statement, continue statement, goto statement, the

comma operato r

[5 - Lectures]



*
2.

->

.. I.N.Flerstein: Topics in Algebra, John Wiley & Sbns,.New ptithi.
?. Kenneth Hoffman and Ray Kunze: Linear Algebra, pearson,
3. V.K. Khanna & S.K. Bhambri: A Course in Abstrait Algebra, Vikas Publishing

flouse Pvt. Ltd., New Delhi

REFERENCES
S. Kumaresan: Linear Algebra, Prentice Hall of India.
Vivek Sahai and Vikas Bist: Linear Algebra, Narosa Publishing House, New Delhi.
shanti Narayan & P.K. Mittal: A Text Book of Matrices, S chand & co., New
Delhi.
Joseph A. Gallau: Contemporary Algebra, Narosa Publishing House, New Delhi.
Surjeet Singh and Qazi Zameerudin: Modern Algebra, Vikas.
P.B.Bhattacharya, s.K.Jain and s.R.Nagpaul: Basic Abstract Algebra, cup.
John F. Fraleigh: A First course in Abstract Algebra, Addison wesley.
J.G. chakravorty and P.R. Ghosh: Advanced Higher Algebra, U.N.Dhur & Sons
Pr,t. Ltd., Kolkata.
Michael Artin: Algebra" Prentice Hallof India Ltd.
N.Jacobson: Basic Algebra vol. I &ll, Hindustan Pubiishing Corporation, New
Delhi.
K.B.Dutta: Matrix And Linear Algebra, Prentice Hall of India Pvr. Ltd.
I.S.Luthar, I.B. Passi: Algebra vol-l(Groups), vol-Il(Rings) and Vol-Ill(Modules),
Narosa Publishing House, New Delhi.
D.S. Malik, J.N.Moderson & M.K.sen: Fundamentals of Abstract Algebra, Mc-
Gqaw Hill International Edition.
David S. D.ummit, Richard M. Foote: Abstract Algebra,'John Wiley and Sons(Asia)
Pte Ltd, Singapore.
S.Lipschufz: Theory And Problems of Linear Algebra, Sl(metric) edn., Schaum's

Out Series, Mc Graw Hill.
Frank Ayres: Modern Algebra, Schaum Outline Series, Mc Graw Hill.

BMath : s06 [SEMESTER - V]
ANALYSIS _ I IRNAL ANALYSIS]

J D-a 
c4)

Full Marks - 100
Unit-I
Real l,{umber System (sets) (10 Marks)
Order completeness in R (statement only); Archimedean property [Ref:- Ch - 4- 4.1, 4.2 [l]] ;

Bounded sets and their bounds; Limit points; Bolzano-Weieistrasi theorem; open and closec
sets and related properties/theorems; Concept of compactness; Heine-Borel theorem [Rei :-
ci:. 2 - 1, 1.1 to 3.5, Th. l2[1]l; tch ai2ll; tch. 2t3ll. t8 Lecturesl
Real Sequence (10 Marks)
Bounded sequences, Limit points, Bolzano-Weierstrass theorem, Cauchy sequence: Ca.-::-..'.
general principle of convergence, convergent sequences and their properties. =.:.:::----:sequence and their properties.

Su:sequences. lim sup.. lim inf., Nested interval theorep; [Ref :- Ch.3[l]]:'C...-<'l-- -l: :
- I I ;". f .7[3]] [- Lecrurc'



..1

Types of disctintinriti.r; Properties of continuous functions on a ciosed interval,

Uniform continuitv; [Ref :- Ch. 5[1]l; [Ch. s[2]l; [Ch. 4 - 4.1to a.+[3]l' [7 Lectur

Unit - II
'Riemann Intigration (20 Marks)
Upper and lower Riemann Integrals (R.L); Darboux's theorems; lntegrability conditions,

* u li.nit of a sum: Properites; Inequalities for lntegrals; Integral function; Mean vr

theorems. [Ref :- Ch. 9 - 1 to 13, th.23[1]l; [Ch. 8[2]l; [Ch. 6 - 6.1 to 6'9'2[3]l

[14 Lectures]

Unit - III
Improper Integrals (15 Marks)
Different types of improper integrals; Evaluation, convergence of improper integrals; I
function, Gamma function; Abel's test and Dirichlet's test, Fruilani's Integral.

[Ref :- Ch. 1l [1]l; [Ch. 11[2]l; ich. 9t3ll

Unit - IV
[3 Lectut

Functions of Several Variables (15 Marks)
Differentiability and differential, Partial derivatives of higher order, Young's and Schwa

theorems , Differentials of.higher order, Functions of Functions, Difl'erentials of higher o

of a functidn of fi.u:etions; Derivation of composite functions (the chain rules); Chang'

variables, [Ref :- Ch. i5 [] ; (Ch. 13 - i3.9, 13.10, i3'13[2]l [13 Lectur

Unit - V
Miltiple Integrals (20 Marks)
Concept of line integrals; Double and repeated integrals; Green's theorem irl the;-
evaluation of area, Change of order of inte gration.

Surface areas; surface integrals; Stoke's Theorem; Volume integrals, Triple integals: 'l-
divergence Theorem and its application. [Ref :- Ch. 17 and 18[l]l; [Ch.20[2]l; [Ch. -:
18t3ll [13 Lccrure

RECOMME,NDED BOOKS
L S.C. Malik and savita Arora - Mathematical Analysis, New' Age la:e::.;:.::.:

Limited; Publishers, New Deihi.
2. K.C. Maity & R.K. Ghosh - An Introduction to Analysis, Differen:i:ii C,.::. 'I

& II, Integral Calculus, Books and Allied (P) Ltd., Kokuta 700009.

3. Shanti Narayan and P.K. Mittal - A Course of Mathematical .-.:a..'s... S li--
Company Ltd. Ram Nagar, New Delhi - 110055,

REFERENCES
1. Shanti Narayan and Md. Raisinghania - Elements of Rea. - -:-:-''::s- : l:s

Company Ltd., Ram Nagar, New Delhi " 110055.
l. S.L. Gupta & N.R, Gupta - Principles of Real .{n:-;'-*::. I:--s:: I:-'t=

(Singapore) Pte. Ltd., lndian Branch, 482 F.I.E. Parparaga-:. \ - - ' - : -::
i. S.K. Jain & S.K. Kaushik - Introduction to Real Anal;''s:s. S l----: i l:-l

Lti., Ram Nagar, N.D. - I10055.
4. S.K. Sinha - Real Analysis, P.C. Dwadash Shred d: Co ? -:: I -:.--*'e- &' !

Ss..::'s. 3ara Bazar, Aligarh - 202001.

t
i'

Conii;ttti :t' (1 C Marks)



il'i
irii

-11.G5: (25 Marks)
i;-3-.. Eiementary Properties of Rings,'Integral Domains, Division Rings, Fields and related

.:::;ems, ldeals and Quotient Rings, ldeils generated by a subset, Sum of nwo ideals,

-i..::cmorphism and Isomorphism of Rings, Kernel of a homomorphism, Isomorphism

l:ecrems. Nlaximal Ideal, Prime Ideal, Principai Ideal, Euclidean Rings, Polynomial Rings,
->ctvzzontia.ls over the Rational Field, Eisenstein's lrreducibitif critenon, Po/ynomta/ fungS
--r er Comttzutative Nngs, Unique Factorization Domain.
i?et)Chapter3flJ)

\-\IT-m [2olecturesl

--=:

I'ECTORSpICES: (35Marks)
concept of vector Space over a Field K, n-\\e spa.el subspaces,Neressanl atr{ sutlre,-reNiql'{\\\ \rr \r\ng a, \u\sparq iG.pu.e generated by a subset, Sum as Direct sum ofSubs'paces' Linear SpT, Linear oependence,"t irrea, tn#p.rrd.rr"e and their basic properties,
P^J_,?'*ensions' Finrte or*.*io"or \ecror sil"i., Ex\s\ene,e \eorem \or Bas\s,-i::\e$ten\ 

1t, 
a Subslace and, Existenc,e of a iornp\ernent of a Subspace ot a Finite

-:::-::s:'l:ar vector Space, Dimension of sum of Su.bspacps, euotieni Space and itr

=.:.:'...-.{|tut 
Transforrnation' Kernel of a Linear Transformation, Isomorphism

:=;l-_-:].a^-tt"t"-, Representation of Linear Transformation as matrices, ,Algbbra o1--:--)llrrrllations, Rank and Nuliity of a Linear Traqsformation, Rank-Nulliry
I::t1lXt:t of Basis, Dual space, Annihilator of a Subspace, Quadratic and Henniria.r'- - '=i' .--'3: LraDrer 4[r], chaprer g and r 0[3], chapter g and grzn

THIRD YEAR

BNIath : 505 [SEMESTER. - V]
.{BSTRACT ALGEBRA AND LINEAR ALGEBRA

Full Marks - 100

L}IT. I
3:C -"-' (25 llarks)
l.::.' s-:-c-:ps. Quotient Groups, Homomorphism and Isomorphism of groups, Kernel ol

: -:-:-:-::sn. Isomorphism Theorems, Auto-morphisms, Inner Auto-morphism, Auto'
:---''.= ::ouDS, Cayley's Theorem, Conjugacy Relation, Conjugate class, CountinS
J--.:.:.: : --: Ciass Equation of a finite group, Centre of a group, Normalizer, Centralizer anc

,::: -:=::3rns. Cauchy's Theorem, Sylow Theorems, p-Sylow subgroups.

[20 Lectures]

[30 Lectures



'SIl f,rc.t (35 markq)
Ecuiiibrium condition of copianner forces(Art2 8i , g.3) Equilibrium of strings,.comrrio:caienary, catenary of Lniform strength 1ari3't+r_r45: iiii tz'.2, tz.it, rz..,j}',12.5) ,

Force in 3-dimension, poinsots Central.
Arta. l g4- I g6, tgg-lqOl, wr.;.h.rt*i[']#,
unstable equilibrium (Art{ l5g) Artr I 1.5, I 1.6,

[4 Lectures
axis (Artr 154-157,, 162_165,

and planes 1Art1 206-20g) stable an<
11.62, I i.7)

UNIT-III [12 Lectures]

DYNAMICS OF RrGrD BODIES (Marks 30)
Moments and products of inertia.(Anl r44-1,4g), Momentar Ellipsoid (.{rt, r5l)Equimomenral systems, principal'axis iarrf i'iq, rss)

[7 Lectures]D'Alembcrt's Principle, Equations of motion of rigid bodies, Motion of centre of inertia,Motion relative to centre of inertia i;.ii i;;l ""'

Motion about a fixed axis (Artr r6g.-r7r), compound pendulum (Artr rr-\f,|ffi::n 2 dimension under finite and r*priirue r;;;(*i-ifi-ifi;, [o.,..*u,ion oimomentum and Energy. (Art, 235, zza,23g,23O, z+27

[9 Lectures!

RECOMNMIYDED BOOKS
I s'L' LONEY j A". elementary.Teatisg on, dynamics of particle and of rigid bodies.ca,bridge g_Yl.riry press 1956, reprint;a;y idand & company (p) Ltd. r988.2 DAs & MuKrmnirir: Dynamics published uyl. Or*d & company (p) Ltd, ?-0rIISBN-gi_g sazq_ga_s. rEv"*rwv ur o

3 DAS & I,TUKHERJEE: statics pubrished by s,chand & company (p) L:c.2c:.ISBN_81-85624- l 8-6.4 s'L. LoNEy.:|1Er9mentary treatise on Statics published by A.r.T.B.S., Ne.,,. D: -2004 isBN _8t _7 47 3 -123 -7 .5 A's' RAMSEY: Statics, cBS Publishers and Distributors, Shahdara, Nex.De-:.-110032, India

RXFERENCES
5 !I' R^Y and G'C' .HARMA' t J._*]uook of dynamics pubrishec :;. S r.-=: &_ :oTp_any G)^Ltd, 200( Chapter 1,2,6,g,g,11,12),lsgN_sl-219_03.i1-i

Rs' VERNA: A Text Book on Statics po,rri.r,"i. pw Ltd.. Aranara:5 A's' RAMsEy: Dynamicr pun-1, cambridge Universir,v press. .9-l

i!-. -rlt ,:. a
--+',tI i-': '- 

-



Theory of probability (30 NIari<si
R'anciom variables' probability distribution: poisson, Geo.metric, rectangurar, exponentia,normal' Expectation qnd morlents,.marginar *J ;";i;ionar distriuut[ns_ charactens:i,

F'.1',fi":;"T::lltTfflliiri;1"i"u*i';";'w'"i;no ,oonu;;;;;;;;ce or rar:io:
chebychev's inequalify, weak law of.rarge number, Idea of centrar limit rheorem, Dt
rnorvre's, Laplace rheorem, Liapunou;s th.;;i;;"riol"o and apprication or.cLT.
RECOMIUENDED BOOKS [24 Lecruresl

I ' B' Das-Analyical Geometry with vector Anarysis, orient Book company. I(orkara.2' shanti Narayan and p.K. ,vlittrr-aruryri.;rt fii b.or.t y, S. chandI M'R. spieg.i-v..tor;;l;;i;';;a 
un rniroail;;;" tensor analysis-schauir series

REFEREIVCES

] S.L. Lone1.: Co_ordinare g.ometr\,
I R.J.T, Bell: Co_ora,""" _;.r";;r Ross. S.M. (2OOi): f"""d-*rir"".

Academic press.

ffiii*ocJ',[#f.il',*ffipta 8.(2003): An outrine or statisicai theory

I::::g;[til.Tj:i*l * (200e): An introduction to probabirir,v- and si:rrsrics,

IfiS,f Y* *l1,t*lUl,,H'u'"' r'N.(200e) : rntroduction to mathemaricar

illr1l'o'r1,"il:i;"i^:,?r t' and Balakrishnan N(reea): Discrere uni,.ariares

BMarh : 404 ISEMESTER _ ry]}IECHAMCS [DYNAMICi, STATICS, RIGID DYNAMICSJ

. L;c.
)r:. Lid.
Reprinr.

):);.i.uIICS ( 35 Marks)
::-::::::s of

L}Tr.I Full Marlis I00

II5 Lectures

[4 Lectures]

..-.-.-:- --\::
velocities and accelerations along,
48. 49.87, gg) Simple ffu**ii'

radial and transverse, along tangeniial
morions (tu-l 22-2s, A.ft2ri i _"i)'J'

a parricre, Motion on smooth and rough prane curves (Arrl r4. r, r fi::j:*r,'2) Motion in resisting r.di;;l;.r-ajrg_pr.Jecrire, 
ruro,ion of varyine r.:ss) central orbit, Kepl.ri Lu* (A;f:;; , s7, 60, 64-67, ag,_lo)

nir-[V

L'\IT.I I



BMath : 60707 [SEMESTER -
SPECIAL TI{EORY OF RELATI\TITY &

IOPTIONAL PAPERI

vu
.TENSORS

FULL NIARK
Unit-I
Basic Aspects of STR (10 Marks)
Inertial frames, Galilean transformation, Michelson - Morley' experiment. The relui
concept of space and time, Postulates of special theory of relativity,

[10 Lect

Unit-II
Relativistic Kinematics (20 Marks)
Lorentz transfonnation equations, the general Lorentz transformation equa

Consequences of Lorentz transfbrmation equations like Relativity of simultaneity, Eins
time distillation or apparent retardation of clocks, Relativity of space - Lorentz - Fitze
contraction and related problems.

unit-[I .. [18 Lect

Relativistic Dynamics (25 Marks)
Redehned momentum, The relativistic force Law and the Dynamics of a single particle,
Equivalence of Mass and Energy, E = mc2 and its consequences. .

[15 Lect
Unit-IV
Relativistic Mechanics (15 Marks)
Transformation properties of Momentum, Energy, Mass and Forbe.

[10 Lectt
Unit-V

Tensors (30 Martrs)
Space of N-dimension, Transformation of co-ordinates, contravariant and covariant vc
(Tensor of first order). Tensor of second order ( or of rank two), Tensors of higher ral
higher orders), Mixed tensors, Kronecker delta symbol, Invariant or scalai, Alge
operations with tensors, Addition & subtraction of tensors, contraction, product of tel
Inner Product, symmetric and Skew symmetric tensor.

RECOMMENDED BOOKS
l.
2.

3.

New Delhi.
-1. Resnick Special Theory
REFERENCES

M. Ray : Special Theory of Relativity.
A. Das : The Special Theory of relativity.
Banerjee and Banerjee : The SpEsial 1'beory

of relativity, John Wiley.

[22 Lecn



-z (2) t-

tTait Itr : Fieedm ood disdpliae
- ihe ccncq*.,lf*eedm and disctpline
- r*1dir":,nship b$wea discipliae, libuty md duao*acy
- irupo*an* of di:riplire in sacial tit!

tlait IV : SocioloE$, eed E&cati,su
-I.lature and srup of educdic'nd s+dologr.
-Fleed tlr sodolqgical rypruach in e'&cati+a
-Edscdiol Es ail qggsc], of::ocj.{ c&-unge.

-School as asocial zub-$'stera
-L'Itss media as a sortal rum'as-

tT:rit V : Socia1 Eroup, culfilre ad Sr.rci-.rl Froblenis.
- S+cial grorryE, so*ialintetscticr: -end social strdfricdion-
- .wu+qlv! l49 wltE!

- h'obleus of equaliedioa of e*tcatiffif,l ogpa*uaitiss, e*rcdi,]n, dta*rnffi'd clascEs,

il.lii*ary r:sd Eldsl eti'rcati,ur, roie +frire coriruuriiryr in solvieg sodsl pablms in &e
frilrt nf prhrp*inn

SUSJESTED RL{DII{GS :

1. Bt'oua., FJ : E&:cafaa-ol Socislogy, PreticeHalllrrc.,New'/oit, 1961-

X. BrubacherJ$.(Ed.I &Iorieru PLiic**p&y of &luce.*its, Chicago Prcsu Chicago, !.95d.
3. Curties,SJ-: Philoscpi3' ofE&:edioe, Ueiv. Tuteisl &ess, Loadoa, 1958.

4. trEcIver rodpqe : Socidy:.An latra&xta1y"*aelysi4 N*Mi!ta, Macba:, 198.
5. Ror:s, J.S.: Gronm&vork ciE&caiicaalThery, ftc'ordUaivmiry'Ire*s, {ftacull4lg
S. R:rhela $3. sadVyas,IlC. : Sociologiml Fsmddi*ts sfECucdisa in conttmporary

InCia, Dhraapeai tlud sons, Delhi, 1970.
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tl$it I : Educdioral Pqyc&ologir.

- ft firiiiotr of }sy chology
-Eslatirx.i:1r.ib$rreenPqycholugrtadedr:catiue.
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