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Under CBCS

With Effect from June : 20lf '-
. 
. M. B. prajapati, Dcp artment of Mathenntics,

. Hemchantlracharyn Norrh Gujefttt {Jniecrsir!, IhtotFi8426|.

Mission: Our mission is to provide opportunities for developing basic-quality mathematical skills and achievernent
for their betterrnelt of tif'e through scientific and technological development.

Learning outcomcs: Four major focusing areas: Logical Reasoning & Motivation; Analysis & problenr solving;
lnformatiorr & Technology Profi ciency.

Vision: To Motivate Individuals to excel in rhe mathemarical basic knowledge-driven environment of the 2l',
century through curriculutrr alrd train integrally human resources through teaclring-we Focus on quality €ducation.

(1) EDUCATIONAL AIMS :

Mathematics is one ofthe fundamental disciplirres In science. lt is the basic for all the discip)ines. To rnake

., educatiori more effective and learner centric, restructurisation of curriculum becomes essential. As a positive step

'' in lhis direction and in order to resPond to the emerging trerrds in the global scenario, it is decided to introduce the

Choice Based Credit System (CBCS; from tre academic year 201 l - 12 and modified it after three years. under th is

sysiehr, the acadeinic programme becomes student-oriented, relevant, interdisciplinary and flexibte.

@ 11NDITIONS FoR ADMTSSION:

A candidate who has passed the H Sec-science Degree examination ofthe state or any oth€r examinatiols

. accepted by the Syndicate as equivalent thereto shall be eligibie for adnrission to this B Sc prbgramme in

Mathematics on full-time basis of study.

INTAI(E rules for admission arc as pcr University notification from time to time.

Students are allowed to take admissions to successive semesters under carry over benefit facility as per

. the norm decided by the university.
' (3) LEARNING OATCOMES.'The programme leading to this degree provides the opportunities to develop

and demonstrate knowledge and rfiderstanding in the following areas:

. Knowlbdge and understending :Whcn one has completed this dcgree hc/she will have
knowledgo and undcrstanding ofthc fusdarncntal concepts, principles and techniques from a range of
tooic arcas.

. - __ ___ _ .. _ t r _Cognitiv-e-skilF;!fficn-onohasloranlcaq,d this 4egreq_helshe _wit! be sbtc rq_urd€Ftend how to sotve
somc problems using tho mcthods taught anddovcloi abstract mathematical thinking .

. Practical skills: When onc has mmplcted this dcgree, lie/she will be able to dcmonstrate the
Communicate clearly knowledgg idcas and conclusions about mathemat;cs and imorove his/her orvn
learning and performance.

(4) DaRATTON OF TrrE COITRSE:

The CBCS pattern B. Sc. programme with multidisciplinary approach in Mathematics is o{Iered on a full-time

basis. The duration ofihe course is of threc academic years consisting of six semcstcrs each of l5 weeks

duration.

(5) TEACHING, LEARNING METTIODS :
. All relevant material is provided and taught in the course texts and through the study ofset books. One will
'buildupknowledgegradually,withsufficiartin-textexarnplestosr.rpportone'sunderstanding.He/Shewill 

be able

to assess his/lrer own progress and understanding by using the in-text problems and exercises at the end of each

unit in form of practical using comput€r in computer laboratory.

- oTCOARSE drstVDv,-
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- 
fhe curriculum has five major componcrrs:

1. Principle/Core Courses ( CC MAT)
2. Practica.l murses ( PC MAT)
3. Elective-Opt. Disciplinary courses (ES MAT)

4, Elective Generic course
5. FoundafionCourse

There arc at leasl 144 Credit COURSEs prescribed in the abote classifcation as per lhe univer.sit.t, ttornt
b be studied to acquire B.Sc. Degree ln libthematics.

= COURSE STRUGTURE A

,^. 
.)

')

SEMESTER.I Coa{s

€5

Credit

/course

Teaching

Hrs Total

Tolal

Credits

Examination

Intemal Hours External

Total

MarksCourse

Princiole/Core Courses: CC t\,lAT-1'll I 4 4 30 70 100

Practical/ PC MAT.111 '2

Elective Opt. Disciplinary: ES tii|Af -lt
Se!Theory & Funstions

2 50

Elective Generic 1 2 2 50 50

Foundation Course .2 15

SEMESIER-''

Principle/Core Courses: CC lvlAT-122
1 4 4 3 70 't 00

Practical/ PC L/tAT-122 I 2 4 2 50 50

Eleclive Opt. Disciplinary: ESMAT -12

Industrial Mathematics.-
I 2 5U 50

Elective generic 2 50

Foundation course 1 2 2 2 15' 50

SEMESTER.III

Principle/Core Courses: cc irAT.3ol t 3 30 3 70 100

Principle/Core Courses: CC IIAT-3O2 3 30 70 100

Praciical/ Pc MAT-3o t I 1.5 J

Fracttca{/ .FCMAT€o3 -- -- - I t<

Elective Opt. Disciplinary: ESMAT -21

Brisiness Mathematics-'l
I 2 50

Elective generic 2 50

Foundation course 2

SEMESTER-'V

Principle/Core Courses: CC MAT401
30 3 70 100

Principle/Core Courses: CC MAT-{02
30 70 100

Practical/ PC MAT-401
1.5 t< 50 50

Practical/ PC MAT-402
3 50 50

Eleclive Opt. Disciplinary: ESMAT-22

Business lvlathematics-ll
2 2 50

generic 1 2- 2 50 €0



foundalion iourse

@
H

2 - 2- 2 J.5 I 35' j ,,.
sEMEsTERt---------------.------.'---------.-'-- t__

1 3 3 3 30 3 70 100, .r,v,prseurc r,(.,ufses: cc MAT-502

6:==:F::=:--
1 3 3 3 30 3 70 100n,!,P'e wvr c |-ourses: cc MAT_503

3
3 70 100rnncrpte/core courses; cc MAJ;0;

3

-t5
30 3 70 100Practica FEiniioi'

I 3 t.3 50 50
PraaicaiTFc r'alr-sol-

1 3 | _:) 50 50

I 3
50

rrdlll(jdutsu MA | _504

3
50 50

Ereqtve upt. Utsciplinary: ESfvrAf _3i

Business MathematicsJlt I 2

;
2

50 50
'ctive oEnE;i

1

50 50ruu!rua{l

Pdncipldcore Co

on course
2

l1.5 l3s 150--5FrE37m7-
urses: CC trtAT€Ot

70 100

I
30 70 100

PtincipleJCore CouEellcEffi fr 3-
1 3 3 30 70 100

Pn'nciptdCore Coursei cETii"ffi-
1 3 3 30 3 70 100

Pract icat/pc Mni6ol
1 1.5 3 1.5 50 50

Practica l/PC MAT€02
' 1.5 3 1.5 50 50

Praaical/pC trilAf.6O3
1 1.5 50 50

Practicavpc tlrAT-oOA I '1.5
50 50

Ercqrvtr \rpr. rJtscrpfinary: ES'MAT _32

Businesg Malhematics-lv
'| 2 2 50 50

Eleaive genCric
2 50 50

Foundation cou6e
1.5 '35 50

1. work4oad depends on the number@ 1atmber
)

N
Batches/ctoups , for

g3q:-1t_9tq_ces-ni!!y9'f !!l_O=aeeq9-a!e;

z As tho c8cs h's a hlgh probabtlity to.ba.qs"6onellsed elltclently and effecuvsly for tha etevaliqg teamers , rne

#8*ry* 
for all Mathem3{car lLccar n"rua.ng ruar-Lil practtcats of li/tathematicat subJects are as

Mathematlcal Laboratory Inbuiltwlth. 
-ssffic|;t-numbea 

of Co'nput ,t 1"" p"r the studenE enrplt.Ent" .,,dthe number of practrcar batch€, rrld 
'TATLAB 

soFTwARE wrth oasrc ..qut.e-ents fo. the MTLABPracticals.

Mathematical Laboratory lnbullt with_Graphs, charts, printer, physlcal Models ( two dimensionalas we ?stbree drmensionall & virtuat Moders ( Higher Drmensionar - i-nprt ri."al and basrc requirements for thssam9.

Use also 'pyTHON' Sofh,i€re instead dMATLAB Sofrware.
4. 

. .Ess1r!.t R:?utFnent tor t el.|r,rlrrl Laboltrt.,w:

8iltfi:::$ ;1il'*""rmirtv to ru n Mara b sonwa,e ahd,era red

0ll On. P.on for computcr hbontory.



ETAILS OF B Sc PROG

: Semester-l
. Course : CC MAT-1 11

- UNIT 1: Successive differentiation:

Successive Derivatives, Some standard results for nlh derivatives, Leibnitz's Theorem
and its examples. Cauchy's Mean Value Theorem.Taylor's Therom (without prool), power series of
sinx,cosx, ex. Maclauria ns series and its examples. Expansion of
UNIT 2: Integration: r/^ ^zt ,rt
Reduction formula j '3 sin, &iA jotz cos,, ?ci€ lotz sin^rn dcose drj {, m,n0N

Application of definite integrab to (a) summation of the series (b) Rectitlcation
(c) Surface and volume revolulion.

UNIT 3:
(a) vector analysis : scarar and vector product of three vectors, product of four vectors,

reciprocal vectors, vector differer[idion, gradient, divergent and curl.
(b) Polar cooordinates, sphericd ard cylinder coordinates and their relations.

UNIT 4: Sphere, Cone and Cy'inder and introduction to Conlcoids:
(a)Sphere: plane section of sptere, intersection of two sphere, interseclion of sphere and line,

A .r power at a point, tangent plane and normal. Plane of contact, angle of intersection of two
) spheres, ccindition of orthogionality.

(b) Cone and cylinder:
Definition of cone,vertex,guidng.curve, generators, equation of a cone with a given vertex
and a guiding curve, right-ciraridr 

"on" 
;ith liu;n vert'ex, axis and sbmi vbrtical angle.

Definition of a cylinder,. equatbn of a rylindei whose generators intersect a qiven cone and
are parallel to a given line, equation of a right circulaicylinder.

(c) concoid: standard equation of elipsoid, hyperboroid of one and two sheets, Eflipticparaboloid and hyperbolic parabotoid.

. Reference Books:
(1) Dlfferential Calculus, by Shardinarayan
(2) lntegral Calculus, by Shantinarayan
(3)Vector Anatysis, by Murry R. Speld.
(4)Vector Analysis, by Dr.K.S.Rawal-SARUp &SONS, DELHI
(5)rntroduction to vector Anarys'*, Frilh Edition, by Heny F. Davis, Arther David Saider

Gourse : PC MAT-111
,^)

(i) calculation tfrrougn exEl@ Presentalion of Trigonometric functions.
Jnverse .,:[:rigo nernetr=ie_f un ctions-antrtryperbofi
polynomial functions through Excd

c I ngonometnc functions, logarithmic functions.

uNrr 2: Practical based on successive differentiation, cauchy Mean varue theorem, Tayror,s
Meclurian's theorem,

uNlr 3 : Practical based on in{egraland reduction formula, summation of the series,Rectification, surface & volume.
!!Nrr 4 :Practicar based on sphere, cone, cyrinder, Apprication of gradient, divergent and curr.

List of Practicals :

Unit:1 (1 )Draw the graph of sin x, ms x,_tan x, cot x, secx, cosecx .

{2) Draw the graph of sin-'x, cc-rx, lan-lx, cot-lx, sec-1x, coseilx.
(3) Draw the graph of sinh x, cos hx, tan hx, cot hx.
(4) Draw the graph of log"x &aI, aORi_{t}.

(5) Draw the graph of cardiobs, aderoid.

lTl lr
Simple

J -.,



unir2 (1)FinJihe nth deriuativ" 
", 

*;nr". ,,1;;" **n poinr
(2)Apptication of LeibntKfl heorem.

(3)Application of Cauchy Mean value theorem.

(4)Application of Taytor's theorem.

(5) Application of Maclurain theorem.

Unit:3(1 )Appication of Riduction formula for integration.

(2)Summetion of series using integration.

(3) Appication of reclification by using integration.

(4) Appication of surface revolution using integration.

(5) Appication of volume revolution.

. Unit:4(1) Application of gradient & diverg,ent.

(2) Apptication of curt. (3)Appication

on Sphere.

) (4) Appication on Cone.

(5) Appication onCytinder.

Reference Book:
Excel Guide for Finite Mathematics_andApplied Calculus by Revathi NarasimhanPublisher: Houghton Mifflin Company; 7 editrbn 

'

Course :pc MAT-111

Instructions: Striifly follow the instruotions gfuen by examiner(s)

)

Draw the graphs any two out of three frbm
1. unit{ (10 Marks)
2. Ahempt any tlvo out of three from unit-l iio M;;ti;i
3. Attempt any two out of three ftom unit- t itO trlartsj

1. lltgTret any two out of three from unir-Vt itO ma*si
5. (a) viva ( s Marksj

(b) Journal (SMarks)

subiect Eleptive course: cod€ ESMAT-11 [set rheory & Functions]
Unit-l : Set Theory Sets and subsels, Basic set operations , Sets 6f numbers ,produc{ sets , lndexed
sets . Union and intersection of indexed collections , Prihciple of duality , Bounded and unbounded sets.

unit-ll : Functions Definitions, operators ,.transformations , Range , one-one fun" , onto fuc, identitv
fun , constant fun , composition of fu* (produd of fun') , Inverse of fu" , Set fu"" , Reai varued ful
algebra of real valued funr , characlerlstic fun .

References :

1. Set Theory & Related Topics., By. S€fnour Upschutz McGraw-Hi book Company , Singapur
2. Business Mathematlcs By. D.c.sancheti & v.K.Kapoor,publication : s chand & sons, New Derhi.



-7 -

thematics: Semester-
Course : CC MAT-12?-

. UNIT-1. De'Morve's theorem and its applications, (a) Roots of a cornplex number

(b) Application of Expansion of sinno,cosno, n! N in terms of sine and cosine of multiples of
0

(C) Expansion of sinn0, cosn6 and tannO in terms of sine, cosine and tangent resply.

UNIT -2. (a) Exponential, Circular and hyperbolic function, Logarithmic and inverse functions.
(b) Sequence and series: Deflnition ofsequence, series. Definition of convergence of
sequence and series, partial sum, co-mparison test, ratio test, root test and its exampl€s.

UNIT -3. (a) Linear differential equation dyldx + PJ_= Q, P and Q are functions of x, Bernoulli's
differential equation. (b)Differential equation of first order and higher degree solvable for

- s, solvable for y, solvable for P= dy/dx.( c )Solution of Clairaut's and Lagrange's differential
equation. (d) Linear differential equatbn with constant coefficients.

UNIT 4. Matrices:lntroduction of matrices, different types of matrices, operali6ns on matrices,
theorems on matrices, Symmetric and skew -symrnetric matrices, Hermitian and skew-Hermitian
matrices, linear dependence and independence of row and column matrices. Row rank, Column
rank and rank of matrix, Row reduced Edrelon form of a matrix and matrix inversion using it.
Reference Books:

(1)Complex Variables and Appiication, by Ruel V. Churchill & James Ward Brown, McGraw-Hill
Publishing Company, New Delhi.

(2)Complex Analysis, by J.V.DESHPANDE, Tata McGRAW-Hilt Pubtishinq Co.
Delhi.

(3) Theory of Matrices, by B.S.Vatssa, 2no Edition, Wiley Easterns Ltd.
(4) Matrix Operations, by Schaum's Series McGRAW-Hlt .L Book Co.

List of Fracticals:
Course :PC MAT-122

Unit:1(1) Application of De'Morve's lheorem.

(2) Application of roots of complex number.

.,, (3) Application of Sinn€ and Cosn0 in terms of series of sine and cosine respectively.

'\ '" (4) Apprication of sinno and cosno in terms_ of series of sine and cosine.

- {S}Applicatioftof tanneinlemsdsries o-f aaREeRf -- - ._ --- '- - -

Unit:2(1 ) Application of Exponential, Circr.rtar and hyperbolic function

(2) Application of inverse hyperbol-c function and logarithm function of a complex number,

(3)Application of comparison test for a given sequence.

-_ (4)Application of root test for a given sequence.

(5) Application of ratio test for a glven sequence.

' ; unit:3(1) Application of linear differential equation dyldx + py - e, where p and e are function of x.
(2) Application of Bernoully's differenfal eq{a.tion.

(3) Application of differential eqlfgtion in first or.der and higher degree solvage for x, y and p,
where P= dy/dx'

(4) Application of clairant,s differential equation

(5) Application of rinear differentiar equation wilh constant coefficients.

l-td. New



Unit4(1)So|utionoisimu|taneoGlinEi"a.";i;;.uSingmatrices'

(2)Application of the inverse matrix by row reduction method.
' (3)Application of the rank of a matrix.

(4)Application oi the rank of a makix by hansforming-into echeron form.
(5) Application of Hermitian and skew_Hermitian matiices^
(6) Matrix operation through Excel.(Additlon, vrurtipriciiion, Inverse, Determinant, etc,....)

Course :pCMAT-122
Instructions: Shictly follow the inskuctions given by examiner(s)

1. Attempt any two out of three from unit-l
2. Attempt any two out of three from uniut
3. Attempt any two out of three from unit-lll
4. Aftempt any two out of three from unit-M
5. (a) Viva

(b) Journal

(10 Marks)
(10 Marks)
(10 Marks)
(10 Marks)
( 5 Marks)

( 5 Marks)

., subiect Elective course :ESMAT-l2 Jndustriar Mathe.matics- 1

Unit: I

. Introduclion to game theory
- Two:persn zero sum theory
. Pure strategies' ( Minmax and maxmin principles)
. Mix strategies
- Game with saddle point
- Rules to determine saddle point
. Game withbut saddle point
- Dominance principles solution of n 62and2 6 n game graphically

Unit: ll
. Introduction to replacement problem

- Type of failure
. Replacement of items whose effciency deleriorates with time

) . Replacement of items that completely fail

- ---- €eferenee€ssk=- -- '-- - ---'
' ,, OpefatienS ftg5ggf€fi,Theory & ApplicationJ.K.sharma,4th'Ed Macmillan Pub.

2. lG,nti swarup, Gupta P.K. , Manmohan Sultan Chand & Sons,New Delhi
3. Operations Research ;PHl , Shah,Gor,Soni



thematics : Semester : ll

cc -MATH'30lCalculus and Linear Algebra

. Unit: | : LIMIT , CONTINUITY AND PARTIAL DERIVATIVES

Function of severable variables, their limits and continuity, partial derivatives, Differentiability

and differential, Conditions for commutativity of d independent variables in h@her ordered

derivatives, Derivatives of implicit func{ions

Unit : ll : APPLICATTON OF PARTTAL DERTVATIVES

Euler's theorem on homogeneous fundion, Extrema of function of severable variables, Application

of Lagranges method of undetermined multiplies, Tailor and Maclorin's expansion for function bf

two variables, Tangent line and normal plane to twisted curves, Tangent plane and normal to

surfaces.

Unit : tlt : VECTOR SPACE and LINEAR TRANSFORMATION

Vector spaces, Subspaces, Span of a se| More about subsPaces, Linear dependence and

Independence, Dimension and Basis. Definition and examples, Range ahd kemel of a linear map,

,,r 1 Rank and Nullity, Inverse of a linear transformation, Consequences of a Rank-nullity lheorem.

The main book for the course (Unit I and ll; is'Differential Calculus' by Shantinarayan, S.

Chand , New Delhi

The main book for the course (Unit lll and tV) is'An Introduction to Linear Algebra, by V.

l{rishnamurthy, V P Mainra, J L Arora, Affiliated East-west Press Pvt Ltd., New Delhi

Unit: lll -Chapter3: Topics 3.1 to 3.6 Unit : lV - Chapter 4 : Topics 4.1 to4.8

Reierence Books :

Calculus:

, (a) Advanced Calculus, D V Widder, Prentice Hall , New Dethi

(b) Advanced Calculus Vol : I & ll, T M Aposlol, Blaisdoll

(c) Advanced Calculus, R C Buck, Maclvlillan

(d) Kalan Shashtra Part t , D H Pandya and N D Suthar, University Granth Nirman Board

(Gujarati)

(e) Kalan Shashtra Part ll, A M Vaudya and V H Pandya, University Granth Nirman Board

(Gujarati)
I^\ " Linear Algebra :

., (0 Lilear-Algcbra. Bam-alrandraRaqP-Bbimasankar,Tata MaeGrawHill --- - - - ' -

. (S) Topics in Algebra, I N Herstein, Wiley Eastem Ltd

(h) Linear Algebra, S K Berberion, Oxford University Press
(i) Linear Algebra Problem Book, P R Holmos, Cambridge University Press

(j) Linera Algebra, Sharma and Vashishtha, Krishna Prakashan, Meerut
(k) Linear Algebra, Gupta K P, Pragati Prakashan, Meerut

(m)Surekh Bij Ganit, I H Sheth, University Granth Nirman Board (Gujarati)

Course: CC - MATH _ 3O2NUMER]CAL ANALYSIS

LJnit-l: Finite Differences table and theorv of interpolation:
Ascending and Descending differences , Symbolic operators, Difference of polynomial; Factorial

polynomials, Gregory-Newton's forward and backward interpolation formula.

Unit-2: Divided Differences:
Newton's divide difference interpolation fonnula, Lagrange's interpolation formula for equa[ and
unequal intervals. Central Differences Interpolation Formula: -- Gauis fo-mrarcfan taii6F tonnub, eesse[



t/

- interpold.tion,fo-rm ula.

Unit-1:

- 10-

Unit-3: Numerica I Different

'.6i"'ffiSimpson,s1/3ru|e,Simpson,s3i8ri:li:,
Reference books:
1 

.Numerical 
Analysis by Kunz, McGraw Hill

5irxnsriisiirr't'''*'lllg"mv,mt*fri"ffi?"*ilj.,,
;. 

^iffiHf: 
f ft 

'|,fl 
:l'311'

G.Numerical Methods in En
T.Numericai a".r"sI 

"l,i'i911*"19."nd.s_cience, 

Dr.B.sT.Grewat,Kr,"*I p"u
catcutta. -..- iomputational procedures, S.n.na" 

"ii,-.f.r"*teilrat aonr r,gu,,cy,

pc 
-301 : practicals 

on Caculus and Linear Afgebra1 Application of Limit anc conrinuitii;H;;il,,::2 Apptication of partiat 
Dedv_atira. iil;;;; :,

3 . Appticarion of Lagranses,meft"j"i;;;r;;;,murtipties .. j4 Application of Eule/_s fieore'nS Application of Taitor,s and Maclaurin heorems.. 6 Applications of Vector Soace
7 Applications of Subspaces
8 Geometrical meaning of Basis
9 To Expand linearly ind+erdent set upto a basis of a vector space10 Verification on Dimen-don lheorern
1 l Verifications bn Linear hangormation
12 Verifi cations on Rank_Nullitytheorerii.

l: J" I^q 
the inverse ofa Unear ransformation sr4 | o rnd composition of k|ea, maps

PC - 302 : praclicals on Numerical Analysis

1 Application of Gregory-Newton forward formula.

i Applcauon ot Gregory_Newtoh backward formula.J Appttcation of Factorial polynomials.

Unit-2:

I

(!.)AnPlications of Newtonls divided difference formula.
(2) Application of Lagrange's interpolation fornufa foi.eo,

{4) Application of Gatisi fonararA interpoat:o;?il;;. 
-

(!) AnOlication of Gauss backward interyofafion formuL.
(6) Application of Sterllng lnterpolation fbrmula.

Unit-3:
(1) Appllcation of Taylor,s method.
(2)Application of picard's methoo.
(3)Application of Trapezoidal rute.

(4)Application of Simpson's 1/3 rute.
(s)Application of Simpson 3/B rute. . .

intervals.

:ESMAT-2,I Business Mathematics-1

uoi[! Looic: [onry exampres] Logicat statements, Truth tabre, Negation, compound statements,
Tautologies and contrdiction, Negation of compound statements, propositions, conditionar ano
Biconditional statements. Set rheorv: [onry o<a*ptes] Definition and methods of sets, types of sets,
Venn diagrams, operation s on sets, De{vrorgan's raw, Finite and infinite sets.

--.a-



. _ 
Referance books:

' (1)Business Mathematics. BY. D.C.Sanc*reti & V.KlOpoor,S CtraC { itona puttication. 1tew Delhi.
(2) Businesa Mathematics. by. B.S.Slralr ftrkaelraar, Ahmcdebs<|.

J_
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. Course: CC - MATH - 401 Advanced Calculus
' 
uNlr-1 CURVATURE & RADlus oFcuRvATURE :curvature of Ptane curve, Radius of cuTvature o; lr:rnccurve, IMPROPER TNTEGRAL: Beta funaion ano camm"-ri*t-on, convergence of Beta function a..-;Gamma funition Rer;tion between them, rts simpre prop.rti"":"j apprications, severar forms of Betafunction

uNlr'2 MULTIPLE TNTEGRAL:Dougr:,1T1.,, Integrar on non recrangre regions, transformation ro po arco-ordinate change order of integration, Tdpte integiation, transformation toiorai ano .yrinoiiiur .oordinate

uNlT'3 vEcToR ANALYSIS AND LINE & suRFAcE INTEGRAL :Gradient of scatar function, Divergenceandcurlof a vector function, Line integrat, Surface rntegiai creen's,stote,s and Gauss,s Theorenr

The Main Book for the 
"o,rrs" 

,
t. lntegral Calculus Shanunarayan S. chatid, New Oethi (Cou rse Book)

Reference Books :
1. Advanced Calculus, D V Wdder, prentice Hall . New Dethi
2. Advanced Calculus Vol : t &, , T M Apostol, Blaisdolt

i 3. Advanced Calculus, R C Buck, Mact lillan-'' 4. Kalan Shashtra part t , D H pandva and. N

Part ll, A M Vaudya dnd V H pandya, University Granth Nirman Board

D Suthar, University Granih Nirman
Board (Gujarati)

5. Kalan Shashtra
(Gujarati)

. Co-urse: CC - MATH-402 Advanced Linear Algebra
Unit : | : MATRICES OF A L|NEARTMNSFoRMAT|ON
Definition. of a Matrx of a linear transformation, linea. ii"nrtor-ation associated with a matrix, the
dimension of L(U'V), and its determination, Rank and Nullity of a Matrix, invertibilitv of svstem of
linear.equations.

UNIT: ll : lNtlER PRODUCT SPACE LTNEAR FUNCTTONAL AND DUALTTY
oefinition of inner product space, Norm, orthogonality, Schwarz's & Triangulai inequality,
Parallelogram law, Orthonomal bash, Gram-Schmidt Orthogonalization process (Without prooO
and its examples') 
r-r'lean.rutcloNAL AND DuALtry
Definitioh of linear functional and lts examples, Definition of Dual space and Dual asis and its 

/

----€xampletAdiointd+{ifieal-operaffi propertiesanfeiarnptes - - -- -..:. . .

Refbrence Boo.ks :

1. Linear Algebra , Ramchandra Rao, p. ghimasankar, Tata MacGrawHi
2. Topics in Algebra, I N Herstein, Wley Eastem Ltd
3. Linear Algebra, S K Berberion. Oxford University press

4. Linear Algebra Problem Book, p R Holmos, CamOriUge University press
5. Linera Algebra, Sharma and Vashbhtha, Krishna prakashan, Meerut
Linear Algebra, Gupta K P, Pragati prakashan, Meerut
Linear Algebra, c Parii,nlBtrcenhal book ageniy Ltd, Calcutta
Surekh Bij Ganit, I H Sheth, University Granth Nirman Board (Gujarati) kem tame

UNIT: lll : EIGEN VALUES AND EtcEN VECTORS
Eigen values and eigen vectors of a linear transformation. characteristic polynomial, cavrl -
Hamilton theorem, using c - r'r theorem find inverse of a matrix, minimar porynomial
deductions.The main book for the course ls'An lnkoductlon to Llnear algebra, by v.
Krishnarnurthy, V P Mainra, J L Arora, Affiliated East-west press pvt Ltd., NewDelhi

o.

7.

8.
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Course:PC - MATH- 40lPracticals on Advanced Caculus and Linear Algebra

. 1 . Application of double Integration ( Two Practicals)

2. Application of Beta and Ganrna functions (lwo?racticats)
3. Application of Green's Theorem
4. Application of Stokes' theorem
5. Application of divergence theorems.

6. Applications of a linear transformation associated with given matrix.
7. Applications of a matrix associated wift linear transformalion

8. Veritications-on Rank-Nullity theorem in matrices

9. Application of solution of system ol linear slstems

10. Application of a Dual Space

1 1. Application on Gram-Schmidt orthogonalization process

12. Application of Cayley-Hemilton lheorenl
l3. Application of Eigen value and Eigen vedors of a linear transformation
14. Application of minimal polynomial dedudion

15. Application to verify inner product space.

Course:PC - MATH- 402 PRACTICALS ON ADVANCED NUMERICAL ANALYSTS

--{pplication of solution of an eqmtion by,
1. Graphical method.
2. Method of False Position.
3. Method of BiSection.
4. Method of lteration
5. Newton Raphson method.
6. Application of Synthetic division method;..
7. Birge-Vieta method.

8. Application of Laplace Evereft,s inteipolation formula.
9. Application of Bessel's interyolalion formula.
10. Application on divided difference formula.
1 1. Application on Numerical differentiation.
1 2. Application ori. N umerical lntegntion.
13. Application on Euler,s method.
14. Application oh sorving a system of equations using Gauss- Erimination method.
15 Application on solving a systan of equations usin! Gauss_Jordan method.

)
SuUiect etective C : ESMAT-2Z Business Mathematics_2
Unit-l : Probabilitv
classlcal- sibtisticbi (or -EmpiridbD- 

nxiomirii flrroceml o"nin-1"" & piGtiritv,-o.n.itt", 
"i """"t,equally likely, mutually exclusive and exhaustivd eventsr Probability theorems, Statement,s of Baye,s

theorem and its examples, Conditional probabifty and its examples.

Unit-z : Probabitity Distribution
DeJinitions of a Random variable, Probab ity Dsbibution of a random variable, Binomial distribution,

Poission distribution, Normar distributibn, Exponentiar distribution and its examores.

Reference Books :

(1) Business Statistics,. by Bharat Jhunjhunwala, S. Chand prakashan.
(2) Business Statistics, by R.S. Bhard\Araj

(3) statistics (chapter - 18 & 19) uy, n.d.N:piflai a v. Bagavathi,s. chand & company, New- Dethi
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tics : Semester -

CCourse: CC MATH-501 (Group Theorvl

UNlr : 1 Definition of a Group and illustrations, Elementary property of a Group, Equivalent
definitions of a Group, Generalized form of Associative Law, Finite Groups and their tables,
Definition of a subgroup and illustrations, Lagranges theorer' and its applicalions.

UNIT : 2 Definition of a Permutation and illustrations, Transpositions and cycle, definition of ir
Normal subgroup and illustrations, Quotient group, Definition of an isomorphism of a group and
its illustrations.

uNtr: 3 Properties of a cycle groups, lsomorphism of cyclic groups, subgroup of a cycle
group, Generator of a cycle group, Definition of a Homomorphism and its illustrations, Kernel of
Homomorphism, cayley's Theorem, lsomorphism of group, Groups of order four and six.

The course is covered by the Book : I H Sheth, A,bstarct Algebra, prentice Hall of
., lndia (PHl) Publication- chapter6(6.1to 6.7), chapter 7(7.1 to 7.3), chapterB(8:.1 to 8.3),'- chapter9(9.1 to 9.3), chapter 10(10.1 to 10.2), chapter 11(11.'t to 11.5), chapter 12(12.1 to

12.6)

Referenbe books :

1. I N Herslein, Topics in Algebn,Wiley Eastem Ltd.

2. N: Jacobson, Basic Algebra Vol I & ll, HindUstan Publishing company

3. Sharti Narayan, A text book of Modern Algebra, S. Chand & Co.

4. P.B.Bhattacharya, S.K.Jain, S R Nagpat, Basics Abstract Atgebra,.(second Edition),'
Cambridge University Press.

5. N.S. Gopalkrishna, Univercily Algebra, lvl/l'ley Eastern, New Delhi

6. Maclane Saunders and Birkhoff Garrett, Algebra, MacMillan, New York.

7. G.F.Simmons, lntroductlon to Topology and Modern Analysis, MacGrawHill lnc.,

u.s.A.

) Course: CGMATH-S02'Mathematical Analysis-l

. ;-.-

Unit-l Number System: The realfield to be developed by ordered set apprbacn,

Equivalence of this approach and Dedikind's approach, Extended real number

system, The complex number system, Euclidean spaces.

Unit-2 Basic Topology: Finite, Countable and Uncountable sets, Metric space, r-
Neighborhoods in metric spaces, Limit polnt of a set, Open, Closed, Bounded,

. Compact, Perfect, Conneded and Convex subsets of metric spaces.

. . Unit-3 Sequences and Series: Cgnvergence sequence, Sub sequences, Cauchy

sequences, Upper and lower limits, Special sequences and Series, Series of noh

negative terms, Roots and Ratio Test. Power Series with Real (Complex) terms,

lnterval (circle) of convergence and radius of convergence of a power series,

Summation by parts, absolute convergence, addition and multiplication of series.

The course is roughly covered by Chapters 1,2,3 (Omit 3.52 to 3.55) of The book

-'- entitfed "Principles of Mathematical Analysis" by Walter Rudin, McGraw Hill

(lnternational Student Edition], 3d Edition.



Reference books:

1000

(1) "A First Course.in MathematicalAnalysis" by D. SomasunOarJ,il-8. Choudhary,_ Narosa publishing House' (2) "Fundamentals of MathematicalAnalysis" by G. Das & S. Pattnayak Tata Mcgraw Hill
Pub.Co

(3) "Fundamental of Real Analysis" by S. L. Gupta & Nisha Rani - Vikas Pub. House pvt.
Ltd. New Dethi-1974_

(4) "Principle of Real Analysis "by S.C.Malik , Wiley Eastern Limited New Oethi 1982.
(5) "bhucl iv6ey". Aem.Dl.su4ar _yuin.g/>4 inmaR. bORd.Amdavad
(6) "Principle of MathernaticalAnalysis' by T-M.Apostol

Course : cc MATH:503 IDIFFERENT|AL EQUATIONS]

Unitl Formqtion of Differentiat Equations, Symbolic Operator, Method of finding C.F., Sybolic: operator 1(D), Method of ftnding p.r., shorte6 method of finding p.r., To find p.r. when
X=eu', where a is constant, To finding p.r-when X=cosax or sinax, To find the varue of
1/f(D).x-, where m is positive intiger, To find ihe value of 1/f(D).(e.xV), where a is

.\ constant and Vis a function of x. To evaluate 1/f(D).(xv), where V is a function.of x.i (Chapter:4)

Unii:2 Condition of Exactness of the linear differential equations, Solution of non-linear

. equations which are Exbct, Equations of the form y(n)=f(x), Equations of the form

{',=ttll, 
Equation do not contain y direcfly, Equation lhat do not contain x direcly,

. Equation in which y appears in only two derivatives whose orders differ by two, Equation
in which y appears in ohry two derivativbs whose order differ by unity.(chapteri6) 

-

Unit:3 Method of solving y{a+Py(1)+qy=q when an integral included in the C.F, is known,
Method of solving y(z)+Py(t)+Qy=R by changing the dependent variable, ,tz)apfr)1q,=q
by changing the independent variable, Solution by factorization of the Operator, utethod' of variation of parameters, Method of Undetermined co-efficient.(chapter:7)

Tlre course is covered by ,,A text book of Differential Equations,,, by N.M.Kapoor,. pitamber publication, New Dethi.
. \''
\ , REFERENCE BooKS:

_ _-15_

2. D.A.Murray, Introductory course on Differential Equations, By. Orient Longman,(lndia), 1967-
3. A-R.Forsyth, A Terastise on Differentiar Equations, Macrni an ana co. Lto._ Londoa
4.ran N. Sneddon, Erements of partiar Differentiar Equations, McGraw-Hifl Book compony,

1998.

5. Fracis B. Hirderbrand, Advanced carcurus forApplication, prentice Ha[ of India pvt. Ltd.,
New Delhi, 1977.

7' Frank Ayres, Theory and Problems of Differential Equations, McGraw-Hi Book compony,
1972.

Mathematics : CC MATH-S04 A BooLEA,N ALGEBRA

uNlr:1 Relations ,Equivalence Relation,Equivalance classes or sets,partial orderRelation_s,Hasse -Di'lram,Upper and Lower Bounds,Minirnat and Maxirnafetements ,Binary operations,closure operations,partially Orclered Seuotalbl- . erd€+ed set,Lat+ices as posets,Duar L"ttii;;M;;;nj ilinl.ri,"u us an arsebraic



UNIT:2

*ru;*:"i 
proar"t- o? *," r_aitdces,r-attice HJrnornorpr,i"r,r_"tti"u

Sub-Lattice,Completed Lattice,Bounded Lattice,Distributive

Lattice'square Free Lattice, conrpremented.'Lattice,Modurar 
Lattice, De Morgan,sLaw,BooteanAtgebra,Bootean Aisebra 

-of 
swtJr,i;g_ br;iirt;; BooteanAtgebra,Homomorphism ano tsoinoipnlsm of Bootea-n ntg"Or"-"]nll." u"iqr"

i"fJ::.T:",,"" 
rheorem,properties of s"t oi-nili,",3;;;;i""'';;",."rentat,on

UNtT:3 Bootean %::1b]:.f1"^"i.an Exp.ession,Min term,Maxterm,Representarron otBoorean Expression as a sum oi proaua cannonicar Form and as aproduct ofSum Cannonical Fofm,Boolean 
-Frrqq 

Associated With BooleanExpression,symmetric Boorean expiessirn,Represantation of BooreanFunctions And Minimization of eoorean ixpresion:using Truth rable,cube array- Method;Kamaugh'sMethod,CircuitOiagnams-

REFERENCE BOOKS:
, 
tlri:,:?*"n 

ro Discrete Mathematics _Udayan M_prajapati, Dr.Ajay S. Gor, Nirav

, 
?Fff:"ry;:i"J;y, 

.,rr.,rre, wit^ 
^rr,icat,.r. 

to .rrrri., ..,.r.. ,, ,,.rn.,.,
3'Discrete 

*i?:[?:E:fJructures 
with applications to computer science by R.Hamming

4'Discrete Mathematbat structures for computer science by B.Korman and R.c.BusyS.The Essence of Discrete Mathematics by N;ill" D;;, -

_ Gourse : CC MATH_504 B ilechanics_l

uNlr-1 Method of prane statics:Fundamentat fo.Neldonian Mechanics, Scarar fierd,
Gradient Vector, Equilibrium of a particle and system of partide.
uNlr- 2 Necessary and sufficient conditions.for Equitibrium, Equipoflent system of forces.
Leduction 

of general force system. principles of virtual worft and potential energy.
uNlr-3 Mass centre of system of particres, potentiai energy, Friction, Frexible-cabtes.') 
REFERENCE BOOKS | . .

---.. --L -sJry9 9nd-gnffi$iElugipqleti4cehaoisl
2. S.L.Loney : Statics,Macmillan and company, London.
3. R.S.Verma : A Text book on Statics,pothishEla pvt, lld., Alfahabad.
4' s'L'Loney : An erementary treatise on the Dynamics of a particre and rigid

bodies.,Cambridge University press 1956. ' - -''- ''i
5 Mechanics : Dr. L.K.patel.

Mathernarics : CC MATH-SO4 C OPERAilONS RESEARCH _ |Unit-1 . Introduction: Nature and scope of Operations Researdt_
Linear programming: (a).LP Modei and method of sofution- Graphicat method,srack-surplus and unrestricted variabres, simprex elgoilln, ;dH Method.,/' Unit-2 . Artificiar srack variabres, Two phase mlthod,.BigFM / pemrty metiroo, variation int simprex method sorution- unohrnaeo, inrealbd;ffiJJffi'tTli#i,, 

"
'' ctegenefacy.

Unit-3. (a) Duality Theory_
The essence of duarity theory, primal-dual rerationships, Duarity theorems, Dualsimplex method.

- (b) Integer Programming-76" needbf intgger solutioni The concept oi-the - '



Cutting
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- Plane, Gomory's Cuttrng Plane Algorithm.

Course: PC MATH-501 -504

REFERETI'CES BOOKS:
(1)Operations Research, by. J.KSharma. Macmillan Publishers India Ltd.

-(2) Operations Research by Nita Shah, Ravi Gor and Hardik Soni, Prentice Hall of India.

(3) Operations Research( Principles and Practice) by Pradeep Prabhakar Pai, Oxfqrd University
Press.

i
z'. )

Objectives:

. Understand the MATLAB DesKop, Command window and the Graph Window

. Be able to do simple and complex calculation using MATLAB

" Understand the graphics capabilities of MATLAB

" Be able to carry out mathemaftcal computations using MATLAB Symbolic Toolbox

PCMAT-S0'| Introduction to MATI-AB

Starting and ending MATI-AB session, MATLAB environment, MATLAB help, types of files,
search path, some useful MATLAB commands, data types, constant and variables, opemtors,
built-in functions, assiEnment statement, illustrative programs.

Vectors and Matrices Scalars and vectors, entering data in matrices, line continuation, matrix
subscripts/indices, multi-dimensional mbtrices and arrays, matrix manipulations, generation of
special matr'ices, useful commands, matrix and array operations, function with anay inputs.

PCMAT.5b2 Polynomials

)

Entering a polynomiar, p6rynomiar evaruation, roots of a porynomiar, porynomiar opur"tbn. -
addltion and subtraction, multiplication, division, formulation of polynomial equatibn,
characteristic polynomial of a matrix, polynomial differentiation, integration, and curve fitting,
evaluation of polynomial with matrix argurnents.

PCMAT-503 MATLAB Graphies:

-- ,]Y!-lTTi"l?L P9!"r A{'pt9-49F' 1tv]9,9q!91'.Jggeno comlqqncl--eqbplsts,-speelatized
-t\ruo:dmenSonalplots,lhTee-d-lm*s-ionatpiot!.

pCMAT-504 Symbolic processing Wft MhTLAB

, Syrnbolic Expressions and Atgebra, Algebraic and Transcendental Equations, Calculus,
symboric Lrnear Argebra, ordinary and partiar differentiar equation, symboric Tutors.

-- Text Book:

l "MATLAB and_its Applications in Engineering' Raj Kumar bansal, Ashok Kumar Goel,
Manoj Kumar Sharma, pearson.

coverage from the Text Book:
PCMAT-501Chapter 1 : 1.8, Chapter 2: 2.9 Chapter 3: 3. 1 1

PCMAT-S02Chapter 4; 4.1 3
PCMAT-S03Chantcr 6' 6.8
PcMAT-S04chapter g: 9'3 only. Additional commands for symbolic toolbox are to be coveredfrom the lislgiven_below.



Egq$. qle cl".s 
"f "" "

^!eE_!re_?@f d""-ffi
to numeric fod

a 2-D curve in

liqq:Ln" "vroori"Eriror"ffi*+g:Tffi
creates oneiifi6E
Sets the numbEioiOi

9elee!:reeq"i" ;

in a form thafGmbles'-gg.rlus r*ltr-e snort.st

omiat coefficieifiEii6i
S ym b o I i c Ca I b u I uIf u n- ctio n s

Returns the?erivative oian
the .Jacobian rnatrix

p!!. ac, detta funAjoltrfi

Returns the inEEl6iEi
Retums thb timifof an

series of a function.

F u n ctions foiEEiti,, -.;@

Assignment: ThE-liiifri

- Symbolic MathToolbox -

execution/output of Maflab session(s).
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)

submit electronic of diarythe file showing the

Symbotict-in.ffi
netums tn;aaterm-inant of fi A;;

Symbotic tut6E--

of 2-D or 3-DlinEi?



all Mathematical Practical including
subjects are as under:

MATLAB Practicals of Mathematical

Subiect Elective Course :ESMAT_31 Business Mathematics_lll

!lnitl lDifferential Calcutusl [onty examples] Definition of differentiation in one variable, Working rutesof differentiation, Derivative of xn, rogx, e', a', trigonometric func{ions and inverse trig". ir";tii".,Differentiation of method of substation and impricit functibn, parametric equati.;",';]i. ;;#;
unit:2 lrntearar carcurusr lonry exampres] tnderinite integrar: Definition, working rures of integration,

lltl
integraticn of xn, a", e,, integration of _2 -, ^t;--i--l----- ,.,

. x- Xa- ,tyt + o2 ,l d _r, 'lrl,l 
"2 

_j rntegratlon of

trigonometric trnctions , inregrarion by method of substitution, 

"".1 "riilrL 
t"

resurts: Y(x)dr -F(x)+c = |f@c+t)*- !r1m+uy+c 
, I[t@], fla*

(1) Business Mathematics by D-c.sancheti & V.K.Kapoor, s chad & Sons publication, New.Delhi.(2) Business [/,.rthematics by. a.S.Shah pr"f,"rt 
"ui, 

ehrJoJi"o.
(3) Any Advarrce_. Calculusbooks used in Science Slreme .

Mathematical Laboratory inbuilt *
students enrollments and the numbdr of practicat batches) and MATLAB

7.

8.

!i) 
attel-s1 

91e 
fufi time cgmputer operator traviog rn-tt";;ti*Goitity

to run Mdtlab software and related computerized Mathematicar practicar.
(ii) One Peon for computer laboratory.

SOFTWARE with basic requirements for the MATLAB practicals.
Mathematical Laboratory inbuilt with Graphs, Charts, printer, physical Models (
two dimensional as well as three dinrensional) & Virtual MoOets i Higher
Dimensional - Computerized) and basic requirementF for the same,
Use also 'PYTHON'Software instead of MATLAB Software.
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emester-Vl

Course: CC MATH-601 (Abstract Alqebra)
uNlr : 1 Definition of a Ring and ilustrations, propertis of a Ring, Zero divisors and Integrar
domain, characteristic of an Integral Ring, solution of the equation ax = b in a rirrg R, subrings.
ldeals,

UNlr : 2 Introduction of Polynonriars, Integral Domain D[x], Familiar forrn of rptegrar domain
D[x], unique factorization of porynomials, Division Algorilhm for polynomiars, soLtions of a
Polynomial Equation, Eisenstein Criterion for irreducibilitv..
UNtT : 3 Quotient ring, Homomorphism of rings, Maximal lOeal, prime ldeal.'rhe 

course is mvered by the Book : I H sheth, Abstarct Algebra, prentice Hall of
India (PHl) Publication. Chapter 13(13.1 to.r3,4), Chapter 14(14.1 io 14.4), Chapter
15(15.1ito 15.4), chapter'16(16.i to 16.3), chapter't8(18.1 to 18.7), chapter 19(19.1 io i9.a),

Reference bookl

1. I N Herstein, Topics in Algebra, Wiley Eastem Ltd.

2. N. Jacobson, Basic Algebra Vol I & il, Hindustan publishing company
3. Shanti Narayan, A text book of Modern Algebr4 S.Chand & Co.
4. P.B.Bhattacharya, S.K.Jain, S R Nagpal, Basrcs Ab-stract Algebra, (second Edition),

Cambridge University Press.

5. N.S. Gopalkrishna, University Algebra, Wiley Eastern, New Delhi
6. Maclane Saunders and Birkhoff Garrett, Algebn, MacMillan, New york.

7. G.F.Simmons, lntroduction t6 Topology and Modern Anatysis, MacGrawHill Inc.,

U.S.A.

Course : CC MATH-602 Mathematical Analysis-ll

Unit-l Limits and Continuity: Limits and Continuity for a functions from a metric

space into another metric space, continuity of'a composite function, Structural
properties Of continuous functions from a metric space in to Rk, Continuity and

Compac{ness, Continuity and connectedness, Discontinuities, Monotonic function,

Discontinuities of a monotonic function, Infinite limits and limits at infinity.
._ )

' Differentiation: Derivatives of a real function, Continuity and differentiability,

Structural properties of the class of differ6ntiable functions, Mean value

theorems, Continuity of derivatives, L'Hospital rule, Derivaiives of hig her order,

Taylor's theorem

Unit-2 The Riemann - Stieltie's Integral: Riemann integrat and Stieltje's integral,

properties of Riemann integral and Stieltje's integral, Integration and

Differentiation, Integration of Vector Valued Funclions, Rectifiable curves.

Unit-3 Sequences and Series of functions: Sequences of functions, Limit of a
.of functions, Unjform convergence, tests for uniform convergence and continuity,

convergence and differentiation.

The course is roughly covered by. Chapters - 4,5,6,7 (Omit 5.16 to 5.20 and 7.28 1o7.33)

of The book entitled "Principles of Mathematical Analysis'by Walter Rudin, McGraw

Hill (lnternational Student Edition), 3'o Edition.

Sequence

Uniform



Reierende books:
(l) "A First Course in Maihematical

Publishing House.

(2.) "Fundamentals of Mathematical

Pub.Co

(3) "Fundamental of Real Analysis" by S. L. Gupta & Nisha Rani - Vikas pub. House pvr.

Ltd. New Delhi-197 4.

(4) "Principle of Real Analysis "by S.C.Matik, Wiley Eastern Limited New Delhi 19g2.

(5) "o{E{a f,rQ+" . q}{. JI. {arr .11+.{.a f-p+\"i r,t1J. u:+er.le
(6) "Principle of Mathematical Analysis" by T.M.Apostol

Course : CC MATH-603 A General TOPOLOGY

unit-1. Toplology and topological spaces, Neighbourhoods, Hausdorff space; closure of a
subset of a topologicai space.

unit-2. Interior of a subset of topological space , Boundary of a subset of a topological
space, Continuity of a function from topological space to topological space,
Hoeomomorphism between two topological spaces. . .

unit-3. subspace of a topologicar space, connectedness ofa topological spaces, sbme
applications of connectedness, components of a point of connected topologicalspace.
Texf Book: An Introduction to topology, by. Bert Mendelson(third addition)
Ch.No.-3:2.1 to2.4,3.1,3.3,3.7,4.2to4.15,5.1toS.7,S.9,6.1 to6.3,6.5to6.8
Ch.No.-4 :2.1 to 2.7 ,4.1 to 4.3, 5..1 to 5.7

REFERENCE BOOKS:

('1 ) Introduction to Topology and Modern Analysis, by. 
,G 

F symmons',., New york McGrawHill,
1963

(2) General Topology by Keily J L , Newyork, Van Nostrand 1955
(3) Elemeniary Topology by Beackett D W., New york Academic press, 1967

Course : CC MATH-603 B :NumberTheory

'21

Analysis" by D. Somasundaram & B. Choudhary, Narosa

Analysis" by G. Das & S. Pattnayak Tata Mcgraw Hitl

^rJ
)

"l

I

-,- ,.dnit I:
Some Preliminary ConsideratioR; Well-ordering Principle, Mathematical lnduction,the
Binomial Theorem & binomial coefficients.'
Divisibirity Theory: the division argorithm, divisor, remainder, prime, rerativery prime, thegreatest common divisor; 

.rhe Eucridean argorithm (withoui'pr;"O, 6;'i;"st commonnrultiple, the linear Diophantine equation & its iolurron.
Unit ll:

Prime Numbers: Prime and composite number, the Fundamental Theorem of Arithmetic(without proof), canonical form of a number, the Sieve of Erptosthenes-
Theory of congruence: Definition and basic properties or conjruenci]Resia.ue ctass&complete system of residues, special divisibility test, tin"", 

""ongrueil., 
il;"""Remainder Theorem. (without proof)

Unit lll:
Fermat's Theorem: Fermat's Factorization method, Fermat,s litte theorem, wirsontheorem, Euler's theorem: Euler,s phi_function ()ng and formula f;rO;e,'Erl;;;

_ . _theorem 
(without proof) and only problems on Euleis theorem, 

v r, --.-. i

Text Book:

S:Trtnt 
fumbqr Theory 

= David M' Burton sixth Edition, Universat B-ook stall,.Tlbw -



i(Ctrapterl: 1.1 an{1 -2.
7.2 and7.3l

Reference Books:

'zz -

21 2.t to 2.4 3i-3.1 atnd 3.2 41 4.j t;4.3 5) 5.2 arrtl 5.3 7l

1 An introduction to te Theory or 
3r1m!grs - Niven and zuckerman, wirey Eastern LtcJ.: Lr^:?"j 

rlTry- s. 
9: retans, rata M" c.;_;i;ilp;;:3 Erementary rnlot"iN;;l"* _ c. y. Hsiung, o,,,"0 r,1,11fl"?""T,1:jl"Hi!T_Til;ffi

4 Number Theory- George E. Andrews, Hindustan publishing 
Corporation_ De,tr,, .!?;i?f 

iumberTheory 
- careth A J";;;A'i. i.iri.ron"r, sprinser Verras, rSt3N 81-

]::_o_..:Tl?"ry.- J. Hunrer, Otiver and Boyd_London.

??;ilnu*rrberTheory_ 
Nevi'e Robbiis, Nri"."-p"o House _New Dethi tsBN s7'_s1-

UNlr:3lncidencey*#l?:I^y*,:StSr-rll!,path.matrix.and 
their retetion ships.Colouring of a Graph,Chiomatic Numbvv'vv, ,r,9 ur a \rrapn,unroma_llcltgmbeLchromatic paditisBing€ever_ing 

AcyciicAa;ABh s 
-ahTdE@.tions"

REFERENCE BOOK9:
t 
ffljl!?iil:;:J"*" Mathematics, udayan M.prajapati Dr.Ajay S. Gor,

2' Graph rheory with Apprications toEngineering and computer science by Narsing Deo3 Discrete Mathematr'car structures wii-h Appii"-"ti;l;computer science byTrembley l.P.AndMahonar R. - :- -

4. Graph Theory by Harary F.

!.^Qrann Theory and its apptications by B. Harris
5.utscrete Mathernatical Shuctur€s With applications to Computer Science
. _by R.Hamming and EAFeigenbaum . I

4.Discrete Mathematical Stru:lyo: f:, Computer Science by B.Kolman and R.C. Busy5..The Essence of Disirete Mathematics OV N"uif f" O""n-

6.

7.

8 Introduction to the fieoy of Numbers - G. H. Hardy &-E. [wright, oxford Uni. press9 Higher.Algebra _ S. Barnard a i. fM. cniio, Mr..,,,"n India Ltd1 0 Elements of Numberfheory - t. M. Vi;;;;.d"v , Dover pub tNC1 1 Etementary Nrrg_Ipgy i" N;;;;;;;; - James J. rattersa,, cambridge uni press' 12 A first iourse in Theory of Numoers - 
'ri'Cl'dno*ot 

ary, Asian Books pvt Ltd ruew Delhi-' I 13 1001 probrems in oassi,r"i ivrri.i ri 
";:'j'""" Marie De Konick Armed Mercier, AMS''I

CouTse : CC MATH-604 A GRAPH THEoRY

UNrr:1 Graphs,Basic Definitions, undirected Giaphs,Mixed weighted Graphs,Incidence andDegree,Bipartite Graph and Bipartition,Regular'"n_U-f<_ruguirr' 6il;;;; "
tsomorphisms,sub Graphs,Graph Operations,Walii,irail,-paths,Cir"rit.i."""ct"o
Graph' Disconneded Graph,Eccentricity,Radius and Diameter,Adjacency strong ,weak andUnilateral Componenb,Eular Graphs,Hamilton paths,Trees,Ain"ry fre." ;;; ,r,_- arrayTree, Spanning Trees.

UNIT:2 Cut set,tntematyjr]:j:1|:jn",:onnectivity_and 
Separability,ptanar Graphs and theirdifferent Representation,D_etection of pranbrity,Geometric 

and ionruinlro-riur"ouars,vector
space Associated wrth a Graph.circirit and cut set subspacer, or*,o;n"ivectors Andspaces.

.:J. . '\
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Course : CC MATH-604 B tlttechanics_ll

I,i il I i'-'l Plane Kinematics, Tangential and Normal components of velocity and acceleration,

. :i'rrli;tl and tranverse components. Motion of a rigid body parallel to a plane. Linear momentum
' .ri:il conservation of energy for a particle and for a systern of particles. Projectile without

' 1r-..ristence.

lJNi lT-2Harmonic Oscillators. General motion under central force and Central Orbits.
f''l:rnetary Orbits. Kepler's laws of motion.

llf.!lT-3Moment of inertia. Kinetic energy and angular mornentum. Rotation of a rigid body
rltrotit n fixed axis.General motion of a cylinder parallet to a fixed plane. Compound pendulum.
]''liirle illrpulsive motion. lmpulsive force. Principle of linear and angular momentum. Collision of
spitere and coefficient of restitution. Examples.

JSflFERENCE BOOKS :

^ 1 i ,) Synge and Griffrt'h: Principar oi Mechanics
'X ,-' i:1) S.L.L.oney : StaticS,Macmillan and company, London.

, {3 )R.S.Verma : A Text book on Statics,Pothishala Pvt. Ltd., Allahabad.
.r {d.) S. L.Loney : An elementary treatise on the Dynamics of a padicle and rigid

bodies.,Cambridge University press 1 956.

i.5) 1\/lechanics : Dr. L-KPatel

Course : CC MATH-604 C Operations Research ll

rrnit-'1. Netwoik Models- Co_ncept ol Networks.
Transportation problem- lntroduction, general method of a T.p.; unbounded T.p.
NWCM, Least cost methoci,.VAM methods to find the initial solution, Dual of a T.p. and' 
MODI metttod, degeneracy in a T.p., vaiiatons in T.p-_ Maximization T.p. and
prohibited routes.

.Assignment problem- Generar moder of A.p-(Ap. as a speciar case of a T.p.)

. Hungarian Method of solving a A.P., variations in aA.P.- maximization, prohibited

;. assignments.

' machine pidbrem and M-machine probrem, processing Two jobs through M-
rrrachines

r.-r]r,t-3. Game Theory: Introduction, Two-person zero games, Minimax and Maximax
principles, saddle point theorems, mixed strafd:gibs, method for solution of 2x2
game, dominance principles, solution of games wittrout sadddle points by using
dominance and then mixed strategies, graphicalmethod of solving 2xm and mx2

) game, L.P. solution of games.- 
9:I|;-i-ERENCES BOOKS:

i"1) opeiations Researctr, by. J.K.Sharma. Macmi an publi6hers lndia Ltd.
(2) opeiations Research by Nila Shah, Ravi Gor and Hardik Soni, prentice Hall of India.
(3) Operations Reserch( Principles and Practice) by Pradeep prabhakar pai, oxford Universitv
lrress.
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Semester_vl lvr"tnn_atic, , pL fvraf rf -e ot _oo+

Objectives:

tr#ffi#$**":::::::T:j:y1"r" o"" input, interactive -*.'

. hnsure the student can co

.understand*"*o,iii,,ffi +'#'J[ffi]["'J,i['Jffi ::ffJ,',il;::*. Understand the tools that

-trrtn"rurili.""*0,."'' 
are essential in solving real-world problems applying appropriate

:":-dlg"J:rl"s fitodata, output commands, forma*ed ,or,-"r,or'i*.,,orl!]"t"",,u" 
inputs,

P.MAT'602 programming Techniques L"";r, 
- 
;;;;""s control structures, 

^/'ATLABirii?t#il3;llllion 
subprosrains, rypes of functions, function handtes, errors and warnrnss,

,/

)

ffiHIAB 
Apptications: The content of this unit is to be covered from the rist

ffiet"ctical 
using MATLAB programming List of practicaf is given in Appendix B.

^H:ii:,T!:#i'5::Hin 
Ensineerins' Raj Kumar Bansar, Ashok Kumar Goer,

coverage from the Text Book:

PCMAT-601Chapter 5: 5.6
PCMAT-602 Chapter 7: 7.3, Chapter B: ti.9
PCMAT-603 Appendix A: Table A-1:A.8
PCMAT-604 Appendix B
Appendix A:Table A.l

Fr

+

Discrete Marh\ttumOeiitrEiEE&nctionG

flqqmbinatiota of N;terronr.

ceneratelistof pffieiuffi

The mod function for conqruence

Coordi nate SyGtem ConveEioi

of a function oi6iEiEiiEEle.-



the coefficients of cubic-

Table A.4

Vedorized ouadrature
evaluate double inteoral

.\

)

Functions

ration with ad
Numerical inteoration with ad Lobatto quadrature.

Numerical inteoration with the
({u a dv
(lblqu

trtplequa

Table A.5

Table 4.6

Table A.8

Appenciix B:

1. Numerical Mefpds Practical (Lab) using MATLAB programming

2. L-inear Algebra

3. Lf raph Theory

_ 4. Calculls

Numerical D ifferediation Fu

elements in the vector x.

ODE Solvers

ode23 Norsliff. low-order solver.
ode45 Non3tff, medium-order solver.
ode113 Nondiff. nriable-order solver.
ode23s Stiff, hurorder.
ode23t Moderatdy stiff, trapezoidal rule solver.
ode23b Stiff, lororder solver.
ode 1 5s Sffi, variable-o rd er solver.
odeset Creates inteqrator options structure for ODE solvers.
deva Eva&late solution of differential equation problem

bvp4c Sohre boundary value problems for ODEs

Table A.7

Optim ization

fm in bnd Finds minimum of siriole-variable function.
fzero Finds zero of sinole.variable function.
fm insearch MuflidimensionaI unconstrained nonlinear ininimization

lsqnonneg Linear least squares.with nonnegativity constraints
fm inunc Find minimum of unconstrained multivariable function
tm in con Find minimum of constrained nonlinear multivariable function
linprog So-lEfnear p ro g{'d m mTn g prob I e ms

StatistlcaI Functions

erf(x Compute! the error function erf (x).
mean Calculates the average.
med ian Calqdates the m.edian.
sld Calcslates the standard deviation.
var Calcuhtes the va riance.
corrcoet Conehtbn coefficients
COV Covadance matrix
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4.

Q:1 (Unit-1)

(a)Theory (6 Marks)
(b) Theory (6 Marks)
(c) Example(6 Marks)

Q:1 (Unit-1)

(a)Theory (6 Marks)
(b) Theory (6 Marks)
(elExampte(6 Marks)

Opiiilizatioi-- -

Prolrlems related to programming given in text book.

(ii) One Peon for computer laboratory.

Assignmcnt: The work shourd invorve programming using MATLAB_ The student shourd

:::fl:ti 
electronic copv of .m files orland iiary rite".t.owing the eiecution/outpur of Matlab

N.B.: As the .BCS has a high probatbirity to be operationarised efficienttyand effectively for the etevating learners, the Essentiat Requirements forall Mathematicar practicar incruding urATLAg practicars of Mathematicarsubjects are as under:

(i) Ateast one fut ti-" corprt"offi birity
to run Matlab software and rerated computerized Mathematicar,practicar.

: Business Mathematics-4

3:"t,3,;,i:fi"':'::l sT::"'"::":::T::f:,:?:!lili:!."lcorrerarion,.positive & nesative correration,scatter diagram, Carl- Pe!rson's coema""i 
^l-r;^.1; 

::;:':;'::' '-''"u' |' Pus|lrve o( nesatrve correlatl

and irs avamnra< rad.a66i^^ ^^:31,"I1::l"f 
linear corretation, properiies ot **r"fi".," 

"Jeiirc,""."
and its examples, resression coefricienr, t;dil;;;f *;isl"i*';"#:i:r?1.nfi'J$:T":::l

unit-1 : LPP Formulation & Graphicar Method :rntroduction, structure of rinear programming,probldms' lmportant terms used in L e erootems, oLje;il;;;","n, constraints, sorution, feasibresorution, Basic sorution, BFS. Non{egenerate B.F.s, Degenerat" ."rrtil", r^rJrio"r",'il"'0ffi"0 uMultiple optimal solution, slack a surflus u"ri"or"., nrtilli"t 
"variaute, 

Formulation of Lpp & a solutronby Graphical metod.

(1) Operation Research, by J.K.Sharma.
(2) Business Statistics , by R.S.Bhadyaj
(3) Business Sjatistica , bt Bharat Jhnujhunwata
(4) Advanced Practicat Statistics, by S.p.Gupta , D.Chand & Co. Ltd, New Dethi.

rJt(


