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North Maharastara University Jalgaon.
Syllabus For S.Y. B.Sc. Mathematics.

With Effect From Juue,2003.
Paperl

Calculus of Several Variables & FundioDs of Complex Variablftl.

1. Function!of twoor three vllrlables:- Periods :- 20 Marks :- 21
i) limits IJlld Continuity,
ii) PmtiaI fulvati.ves, I-igtu:z" order partial da'ivstives.
iii) Qffemrtiability BndQffertn1ials,
iv) Neo's'lfDYandsuffiCa1tconditionsfor Uffer~ability
v) SChv.a"ZsThe.oranand Young's Thooronfor

fxy(a, b) =f yx (a, b)

vi) Composite fun<:tions . Chain Rules.
vii) tbrmgeneous functions. Euler'sThtoldlL

2. Mean Value Tbeorem for 8 function of two variables :-
Periods:- 10 Marks:- 11

Taylor's Thoorem end r-Ald.aurin's 1heorem lOr a function of two
variables.

3. Extreme Values:- Periods:- \0 Marks:- 6
i).tvmima and 'tvfurima.
li) Nl"o:'ss31Y and sufficient conditions for extrmle values.

4, Double and Triple Integrals. Periods :- 12
i) Evaluation of double integral as a Iqx:ated integral.
ii) Area by double iutqyaL
iii) Evaluation of triple integral ac;repeated integral,
iv) Volume by triple itltl¥tai
v) Cbange of Older of integmtion.

Marks :- 12

5. Functionsof a oompleJ:variable. Periods:-20 Marks:- 16
l.irni.ts,Omtinuity, Ibivativ4 Analytic fUnction, Cauchy Rie:HlIUl
Equation (Neres.<;myand mfficient Conditions)

6. ElemenunyFunctions Periods:-$ Marks:- 6
E,'xponential Function of a complex variable Trigonom:=ttic and
Hyperbolic Function of a complex variable.
Logari1hmic function of a complex variable.
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7. Complellntegration Period!:.J2. Marks:. 10
Lme Integral, StaU2iI:nt of Cauchy - Gat.ina Tho::nan, CaJ.dJ.y'!1
[ntegrBI Fonru1ea for fta) & f '(8) .

Cauchy's Integrnl Fomrula for pn) (a) (Without Proof)
Tfl)i.or's fIld 1.alrmt's series (StataTalt &~les)

8. Ctdculul of residue. Periods:-l:l. Marks:- 18
Pole of ~ fun<:non. Rfst.due 01' a fun(1jon at lts pole Cauchy's Residue
"""'em
Contour lntegn:iiono; of Ihe type.

(0 J'~f(CI...,e,sineIde

(Ii) ..j"'f(x)dx

(iii) .•••1'" f ( x ) sintmdx. ••,1'" f (x ) cosmxdx. m > 0

\Wa-e rex) "'M israional and p(x)a1d q(x) are polynomials in
q(x)

md p(x)and q(X) are polynomials in x

Paper II (A)

Vector Calculus Rnd Algebra

1. VectorFunction Periods:-2(1 Marks:. 16
Vooor Fundlon uf a single variable. limits and oontinuity.
D.ffm.ntiahility. Algebra of dil1a-mtiation, Cmves in space. Vdocity
and accden:Kion. Vector fwlcti.on of two or I.hree variables. umts,
Continuity. Partial ditfO"eJltil'tion.

2. Differentialoperator8 Periodl:-20 Marks:-16
Gra:iient of a scalBr point function. PlOpaties of a gm:Iimt, Geormtrical
meming of a graiient lliectiOMl derivltive of a sadar point fund:ion
UvtTgalCC aid C\rrI of a vOOor point fundion:Il.d tht2r propo:rties.

•
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3. ~\'ectorIntegration ~eriod5:-12... ~~1:-18
lineintegraLSurfacein~. Vol~ J]\~ ofav~ Y""".
function. Gran '5 theora-0111a plane. ,itoke s theorem lJaUSSnv~
thoon.rn and their deductl""l1s

4. Groups: PeTiod,:-. Ie; . Markll:-fini'O
r:::efirrition of a group, simplepropertiesof grt'UJ'S abeliangr~ te
and infinite groups order of a group and pm.'<W of an dtzll'1lt U1agroop
and properties order- of an o<ment5 in a Group.

5. Suhgroups: Perlods:- t<: Marks:-16
Ctefinition and criteria tor a subset to be subgroup. Cyclic groups.
Properties of cosets, Ut?;mnges thoonrn for finite groups. Euler's
theorem and fenli:t1's theorem

6. Homomrphisms: Periods:-10 Markl:-lZ
Group homonmphism and its propCl1ies, Ktmel of a homomorphism and
isomorphism of groups -

7. Rings: Periods:-lO Marlu:-12
CCfinition and examples afcing. Simple Propet1ies ofting. OOIlB:lwtaJive
nng. Ring with identity dement .Ebolean ring. Integrnl dotnlins and
fields.

Paper II (B)

Discrete Mathematics And Algebra

1. Relationsand Digraphs Period:- l Go Markl:-16
Produa- sd and pamnons. Relations and digraphs. Paths m relations and
di~hs. ~es ofmatlons.Equivalenrerdations detenninedby
parbtJon. Cpendions on relations. GOSlIn'S: ReflOOive syrrunetric and
1ransJ.tl.ve closures. Warshall's Algorithm.

2. Trees p . deno ;- 12 Mark$;- 12
Trees, Labelled Trees:. Tree seardring. Utdirected trees ~~~ trees
ofL~rnteaoo RdatiQns . ~yoau•••'e

,
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.l Languages and Finite-State Machines. Period:- 12. Marks:. 12
~: ~on of speriaIgrall'laS a'ld languages.Fmite
stHte~Ci & languages. Semi groups,Mdrines lmd~
nu::runesand regula-l~es,

4. Groups Code Period:-12 Marks:-tO
Coding ofbimay inforrmtion and error detection D:oodi.ng and lfiOr

correctIOn
5. (;rollp~: Period!l.:-I" Marks:- 10

r:xfinition of a group Simple properties of groups abdi~ groups finite
and mfinite groups {)rder of a group mel power of an. demmt Ina group
fI'Idpropertiffi, (\"der of an ddlOlts in a Group.

6. Sub'groups: ' ••.•rlods:- IG Marks:- }6
Definition rod criwrm for a f;Ubset to be subgroup. Cyclic grOUPS
Propertles of cosets, l..egranges theorem for fimte groups. Euia-'s
theorem and FeI'l"OOt'stheorem

7. Homomrphbms: Pertodll:-lO Markfl:-12
Group houlJInJlpmsm and Its propo1ies. Kmle1 of a homOt1\Orphism and

ISomorphism of gJ\lup5.

8. Rings: Periods:-lO Markll:-1
2

DefinitionI'nd ~les of ring.Simplepropries of ring.C()lTl[mItBt1ve
nng. Ring with i.dentitydolJ::::Ht. BJolean ring. httegral dormins end

fieid'i.

Rerorm1WdedfuokFornsa~ ~cs
Qscrrte~cal ~ llVth Edition)

~ Bernard ko\1lWl, Robert C Blsby, Ross
Prentice Hill & India New Dlli. llCOJ 1

E.astm1 Economy Edition (EEEl-----------_.-
Paper III

Practical Count' bpl')ed on Paper 1and Paper n
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North Maharashtra University Jalgaon
S.Y.B.Sc. Mathematics

Syllabus with limitations and scope
( With elTect from June 2003 )

Paper I

Calculus of Several Variables &Funcdons ofComple:s:Variables

1.

2.

3.

FllOdioDi of two or three variables. Periods :2..0 Marks:21
1.01 Introduction.
1.02 NOghboumOO<l>o.
1.03 ~ons_
1.04 limits and oontinuity.
l05 Theoren ••on limits and oontinuity( widlOut proofs)
106 Parti.al.Ct-rivalives.
1.07 Hghec order Part:i.alI:BivmiveB.
1.(8 Ufferm.ti.ability and Uffecmtials.
1.00 1"Jocessaryand sufficimt conditions for diffecentiability,
1.10 SdlwarZs Thoonm.
1.11 Young's theorem.
1.12 Composite fimcti.on. Otain Rules.
1.13 f-btnogt2loous functions.
1.14 Euler'stheoranonhOll'lOga:leOus fundiorts-
Mean Value Theorem for 8 function of two variables.

Periods :10 Marks:lI
2.01 Ivbn Value theoremfora functionof~ variables.
2.02 T8)ior's theorem 'for a function of two variables.
2.03 MJdaurin's theorem for afundionoftwo variables.
Extreme values. Periods ;10 Mark5:06
3.01 AOOoI.uteand relative mmcimum.
3,02 Absolute and relative minimum
3.03 Relative extnmum
3.04 Theutan( 1'JeceoJsaty Condition)

If f has an ~ at a point (a,b) and if the partial
derivatives f, (x.y)and f/x.y) e:ocist in aneighbourhoodof(abl dun
f;r;la,b)=0 and fy(a,b)= 0

3.05 Critirnl Point
3.(6 SaddlePoint.
3.fJl Second derivative test for c:.xtreIm ( sufficient conditions) without proof

- 6-



4. Double Bud Triple lntegrah.

,

Periods :12 Marks:12

•

,.

401 fntroduaion.
4.02 DJuble Integrnls
4.03 Evduation of doubleintegmls (RqJeated Integmls )
4,(14 Evalumion of Area by double i.ntegrnls.
4.05 Evel.uation of triple integm1s ( Repeaed IntegralS)
4J(j Evalumion of volume by triple illtegIa1s.
407 ('runge of order of Integrmion.

aJ Case of oonstant limits.
b) Cme ~en limits are definite byan inequality.
C) ('me ~ limits are fimetions of vociables,

Function of complex variabk' PeriodB:20 Marks:16
501 Introduction
5,02~bournoods.
5.03 FWlction of aCUlTl'!ex vaiahle.
504 Definitioo of a lirrit
5.05 ThOOlCll(wilhproof)
If ttZ) =u (X,y) +1 v l x.y J. z=x + iy, ~ = x.:.+tyo, tt~) =Uo+1vo then

Iimtlz)=wo iff limU(X,Y)=llo and lim v(x,y)=vo
Z---.,l~ (x,y) ~(:'\(I,Yo) (x,y)--l'(XjlSoJ
5,05 Themeills on Algebra of furits (without proof)
5.(J1 D::£ni.1ion of cominuity
5.Ql: Iheoral'l'> on Algebra of continuity.
5.ce lliinition of dmvative oftrz)
5.10 ThOOldlL Evaydaivable(differentiable)fimdion is

continuous but the cx:mYe:se is not true Give a oounter
""""'PIe

5. 11 Definition of Analytic function
S,12 !'Je.assay atd suffiaent ronditions ( 'With proofs) far fimclion

f(i) to be analytic ~ a point md Cauchy_ RitilIdiU,'S equations.
5.13 E"XIDlplesof the type that: even though the C R equations are

satisfied. fimction is not 8I1EI1y1icIt that point.
5.14 Ifttz)1Sanal.yticfundionofzthmttz)is independentof z.
5.15 Laplace eqilition. Hlrmonic fi.mction.
5.16 Construcb.on of m analytic fundioo

Hz) = u + IV n ..men u is given
II) \\ohm v 15 givm
II1) by MIne Thomson's method

S.17 Clpemor v1 =Ii. +?i and typical. exmnple; on it.
Ox'fty'
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6. Elementary Functions. Periods:-8 Marks:06

6 OJ Exponential ftmction of a complex variable.
602 Trigonondtic fundion of a oomplexvariable.
603 I-~lic functionof a complexvariable.
604 Rdetions ben.wm circular and hyperbolic fum;tiol18,

sin(iXl==isinhx, sinh(ix)=isinx
oos{ix)=oosx, o.:m<ix)=cosx
lfll1(ixj=itanhx, t8nh(lx')=itanx
and TrignolTK'lric identities.

6.05 Logarithmic funaions of a complex variable.
605 Examples on separmion of real and irraginary parts of above

functions and related examples.

7. Complex Integration'. Periods:l:2 Marks: 10
7OJ Line Integral and thcorerm on it (v.ithout proof)
7J12 8taternent and vaification of Caud1.y-Gaursat's theorem.
7m CorollBties on Cauchy-Gawsat.s. theorem
704 Cauchy"s inkgrnl formulae for Ra) and [«8) ( with proof)
7 05 Cauchy'$ Gmernl. lnttgral fannula for f (n\a)( without proof)
7.()5 Statement of T~or's and Laurent's series and examples.

8. Calculus of Residues. Periods:l 'l.. Marks: 18

c

801 Poles of a fimaion
8 CJ2 Residue of a function at its pole

r.\.'finition and «mIUuae ( ",ithout proof) and a>lBmples
8.03 Cmchy's Re>iduetheonm (with proof)
8,():1.Evaluation of integmI byusing Caudly's Residue theorem.
805 Contour integrations of the type

(1) J ;" f (oos8, sine )d e

(Ji) -1"" f( x}dx

(iii)..., f"" f (x ) sin:mx.dx, ...,I"" f ( x ) oosmxdx, m> 0

"Me [(x) =~ is rnliorudand p(x)and q(x) are JXllinomialsin x
q(x)

-'6-
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Paper II (A)

Vector ColculUl'Jand Algebra

1. Vector FundiOD$ Period :20 Marks: 16
1.01
1.02
1.03
1.04
1.05
1.l16
1.01

L08

1.09

Introduction
IXfinition of a vector point fimmon of a single variable
l.Jmit of a vector ftmcllon ([kfimtion ~d examples )
Algebra of limits (Statt':l'rm.ts only)
Continuity of a vector function (!l:':finition and ~es )
Theorems on cr>ntinuity(Statements only)
lliivative of a vector function lItd ditfe-enti.ability of a vector
function

- -
Theorem: Ifavectorfundion F= F(t)isilifferentiablealt=t,
then it is continuous at t=to. Show by a cowrter ~Ie tha the
conv~ is nottrue
Algebra of differentiation of a vector function. Proofs of
i) _,_ ~+v n)._,_ [u.v 1 111)_,_ ruxv I

dl tit. dtl

W] vi)["iv} d I 'HI) U I v) d
tit' 'dt

Q1<--Dnrule
Vect.or different:iation in teml'> of its C01TIJXID~ts
If u(t) IIIa constant function on [a, b]Iff d u = 0

<It
Adiff~able ~ector20intfunctionu (t) on Ie. b]is ofwnstant
IIIif!9D.tude iff u. Q.!-! = a ';j tE {ab]

cll
A non- constant veaor function u(t) has acomtant dired:i.on114

1.10
1.11
1 12

1, ) 3

I 15

1.16

I 17

- - .,
iff uxd u= 0

d t
Curves in space .l1nit tangent vedor andnonnaJ. to the curve
Angle betwem two tangen1s to the curve _Curvature of a curve at
apoint
Velocity md acccleration:

Tangential md norl'm1 components of velocity and
aca;erntion

Vector function ofsevtnd VarIables. VectoT function of two or
three vmables

- s -



• 1.18

1.19
1.20

limits and oontinuityofvector function oft\'VOor three
variables ([kflIIition only)
Partial derivative! (QiliniUon and c.>:amplesonly)
Total diffa-entiel

c

•

2. Differentialoperates Periods:20 Marks: 16
2.01 cefinitions ofscalarfiel.d,vectorfiel.d,levd swface
2.02 Vectordiffecential operntor "V

203 Gradient ofa scalar}X)intfundion
204 PtOjXJtiesofgmdient

Let, & 'f' be two scalan point functions
thmi) '\7(4':I:'¥) =v,:t.Y'Il'

ii) W4J"Jl) =tjI'V'P :t..'¥V,

iv) 'Vr~J= 'l'\7~;,Vi' , 'I' ~0 _

v) The scaJ.arpoint fimction, is constant iff 'V1jI = a
2.05 Goo1nttricalmeaning of the gradient
2.06 Equation of a tangart plane to the 5l.lTfiJce
2.07 Equation of a normal. to the surface Ella point
2.08 I:u-ectional derivative of asadar point fimctlon
2.09 Uvergmreofa vedorpoint fundion
2. 10 ~es ~fdive.awnre.

If F& G aretwo vedorpoint functions and tit is a scalar point
function then
i)V.rF:!: OJ=Ve F+V. G
ii)V.(ifl FF~,J. F+ ,( V. F)

2.11 Fhysical meaning of divetgtnce of vector IX,int fundion
2.12 Solenoidal vector point function (Cefutition and e.>cmnp1e)
2.13 Lsplacion of a scalan point function (CCfinition and eJamlP1e)
2.14 Curlora voctor point function
2.15 ~ani.

If F& G I:V'eTwovectorpointfundionsmdljlisasca1arpoirrt
function thm- - - -
i)Vx(F:!:G]=vx F:!:VxG

ii)Vx(IjI f.)= (VIjI)x F+q.( vX F)
216 Physical ITlf'8lling of curl ofvoctor point function
217 lrrotational vector point function (Ddini1ion snd example)

- iO -
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2.18 Vedondentities

- -
If F& G E£eTwovectoqXMtfundionsand,isasadarpoint
function then

ti) v. (Vx F) '"0

- _. l-
iii) Vx('I7x F)='V(V. F)-V F

- - -
iv) V-e Fx 0)= O-(Vx F)- F-«Vx 0)

- - ~ - - -
v) Vx( Fx G)=( a.V) F_( Fev) G

- -
+ F(V. G)_ G(V. F)

. - -Vl)'V( F- G)=( a.v) F+( FeV) G

2.19
+ Gx{ VI

Consavltive fidd (Cefinition& ~les)

- - ~ -
F}+ F(Vx 0)

3. Vector IntegraUon Periods :12.. Marla: 18
3.01 tme Integral n:~fini.tion&e<IDJlles)
3.0:2 Surfa:e Integrnl (Ilillnition & examples)
3,03 Vohnne Integral (Thfinition & ex3'1l'les)
3.04 Cirem theOltill in a plane for simple dosed curve (with proof)
3.05 Stoke's theorem (without proof)
3.06 Gauss Dvogenoe theorem (without proof)
3.07 Some dedications on Stro1.-e'sand ~ DV<2"gmcetheorem and

exanples.
4. Groups. Periods :. IG Marla: 10

4.01 cefinition of a group md examples
4.02 Propmies of groups.

Theorem I. IfG IS a group then
i) ldentityofGisunique
Ii) Everydem=nt of 0 has mnquemverse
in) (a''Y1=a.tfaEG
IV) (ab)'I=b!a'I,\labEG
Theorem 2, C-ano:ilation lmvs in a group G.
Thoora113. If G is 8 group End abE G then the equations
(i) ax =b (ii) YB = b have unique solutions in G.

- j1 -



• 4.03
4.l)4

4,05

fini d infinite groups anel examples.t\belian groups, te an .
Integral power of an elemt'Jl1 m agroup ....•
Theoreml. LeI G be.agTOUp and a, b E u.

thm(i)~fl=am+n ,(ii)Vf':r==~F','1rn,n ~N,Z
Theomn 2 Let G be a group and a, bEG be sudt that ab=ba

then(abf=i'b", '1 n", Z,
Qder of Brt elmlel11in a group. . .
Theoran I.The order of ~ery element in a fiaite group IS finite.
Theon::m2LetGbea~anda,b" G.ThcrJ.

(i) O(a'.1 =O(a)
(ii) O(a) "'O(b'1ab)
(iii)O(ab) =0(00)

c

5. Subgroups Periods: 16 Marks: 16
5.01 nmnition of a subgroups end examples.

Theoren 1.Anon - 3Ilpt)'subset Hofagroup Gis a
subgroup ofG if and only if ab' I ••H "</ ab" H

Theorem 2 A non - empty subset H of a group G is subgroup of
G ifand onlyif{l) a, b E H :::> ab € Handii) ae H:::> a'i E H

'llieorem 3. Let (G••••) be a finite group. show that a non-empty
subset Hof G tS subgroup oro if and oolyif a,b E H ;;;;;)

a .•b E H
-llieorem 4. (i) Intersection of two subgroups ofagrOL;lp is a

subgroup
tii) Let G be a group and H, Kbesubgroups ofG

Provethat HUKis a subgroup ofG ifandonlyifHC KaT
KCH

5.02 Definition of Co/clicgroup and cydicsubgroup md examples.
1heorem 1.EvO)' cydic group is abelian
Theonm 2. Evei)' subgroup of a cyclic group is eydic.

5.03 cetini.tion of right coset and left coset
TIlf'Orem ], Let G be 11group and H 11subgroup of G. Prove 1hat
Ii) He=H=eH (ii)(Ha)b=Hi ab'>.

andb(aH) =(ba)H.Vab EO.
(iiiHfGisabel.ianthmHa=aH VaE G

lheonm 2. Let H be a mbgroup of a group G. Frove thai:
(I) a", H~ Ha =H=a H(ii) HI]= Hbo a b" a", Iiand

aH=bH~ b"laEl-l'fa,bEG.
(iii) Any two right (left) oosetofasubgroup Hofgroup G

are ath~ di~ioint or identical,
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6.

"
504 Theorem 1.~'s.theomnforfinitegroUPS-

Theorcrn 2. Prove tIut eNt:ry group of prune order is cyclic and
hence abelian.

ThOOltm3. (Wa" of evaydolM;ut ofa finite group is a divisor
of order ofagroup.

Theoron 4. IrG 15 a finite group and a E G thm eO (Gl '" e.
Theorem 5 Euler's theorem
Theon'nl6. FertT'2I:'g theulon

Homomorpbism: Periods: 10 Marks: 12
6.01 [)dinition of 8 group homoroorphism and exmnples

Theorem 1.W f- G"" G' be a group hOffiOlTPIPhism
Prove thI'Il(illf e 18identity of G then fre) is idmtity of G'

(iilf(al)=( f( a l )"1,V aE G
(ili) f{am)~(f( a)"'. v ffiF Z. \\hereaE G.

Theorem2. Let f: G -7 G' be a group homomorphism
Prove that (i) If H is a subgroUP of G thm f (H) is a subgroUP of G'

(n) IfH' is a subgroUp orG' then [1(H)is
a subgroup of G

Theorem 3. Prove trut the hOtOOliOJlphicirmge of an abelian

group is OOdiM.
Theorem 4, Prove thIi the homomJTPIDC iImge of cyclic

group is C)ciic,
6.(J2 fCfmel of a homomorphism and e;xanlples

Theorem Let f .G -7 G' be a group hOffiOlTK)rpms
lU

Prove that (i) Ka" f is a subgroUP of 0
(it) f IS one-one if BOd only If Kt:2"f'" {e}, v.heI'e e is

the idrotity el.em<'1'ItofG.
6.03 r:efinition of isomorphtsm of groups and e:4lmP\es.

Th.oorem 1,The rdalion of isomJfPhism of groups IS ml

eqUlvelence relanon
nleorem. 2 Let f _G -7 G' be a isomorphism and a E G. show

tlW o(a)=Olf(a))
"OleQT'lm 3. (I) Eva)' finite cyclicgroup of order n is

isom::)t-phic to (2'., , +u).
(ii) Evcr)' infinite cyclic group is isomorPhic to(z. +)

Rings. Periods: 10 M"rks : 12
7 01 [kflnition and examples of ring,. eommutative nng. Ring \\11th

identity e1eft'dl.l
TI1001ttLLl.lfR\saringthen for all a b € R,

\)00=0=00
ll) B (-b) ""(-a)b '""- lab)
m) (..a) (.b) = ab

-n -
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"llieoron 2, If R i!> a ring v.i1h identity I then

i)(-1)a=.a" 'ta,; R
ii)(.l)(-I)=l

7.1'12L:efinition of fl Boolean ring.
Theoran Prove that every Boolean ring is IIamm1Utative ring.

7,03 Ddinition anclexmnples ofintegml dotmin and fidd.
Theomn 1,Prove1hat flcorrnnutBtivering Ris anintegra1

dotminif and onlyifab =ac~ b"'"C, wherea. b,c E R.a=o.
"[heormt 2 Prove that a commutative ring R is en integrnl

dorrH.n if and onlyifab =0 :::::> a =0 orb=o, where abE R
"fheorem 3. Prove that every field is an integrnl domain,
lheore:m 4. Prove that every finite integrn1 domain is a field

PAPER II (B)

Dl8crt'te Mathematics and Algebra

1. Rdations and Digraphs Period: lIS; Marks: 16
1.01 Product. Set
1.02 Partition (C\mtient Set)
1,03 Relation from A to B Subset of Ax B, D::l1l-Rn and Range of

"","on
1.04 Rdanve Sets Iq.a). amAand R(B), Bis subset of A
1,05 l'vtdrix of ardBlion. lliotean Jmtrixand lliolean product
1.05 D.agraph of a rd.2I:ion : pictorial representa1ion of a relation.
1.07 Pa1hof lengthn from ato b in ardation R
US xR"y( RisrclEllion on A)
1.(fl xR"'yt Connectivityrdation for R)
1.10 Theorem 1

If R is arel.ation on A={al., ...........• &.}
then!vfRl =1v\t0lv1R v.nere 0 is the Boolean product.
Th=em2
Forn ~ 2 and Ris a relation on IIfinite5et A then
t\-\tn=~ G) ~ Q 0. tv~(n fooors)

I,ll Rcad1abilityrdationand compositionof pad1s in ardalion
1 12 Reflexive and Irreflexive, ~c, lE)'IlUtdlicand

antisyrrnnetric and transitive relation. r::efurition and e;.anples
related with matrix relation.

l. 13 Equivslenoe relation detennined by a partition. 1\.iethod of
finding partitionNR whe:e Ais finite and countable and Ris
re1arion on A

-g-
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1,14 Operations on relations; complementary relation, inverse

relation.
( Definition and examples)

1 \ 5 Closures. Reflexive, Symmetric and transitive closures.
I ,16 Theorem 1 , Let R be a relatIOn on a sel A then R'" is a closure

of A
Theorem 2. Let A be a set with IA I -= n and R is a relation on A
then R'" -= R U R2 U ._.. .... URn

I 17 Warshall's Algorithm and
Theorem. If R and S are equivalence relations on a set A then the
smallest relation containing both Rand S is ( RUSt

•

2. Trees.
2.01

2.02

2,03
2.04

2,05
2.06

2,07

2.08

Periods: 12 Marks: 12
Tree, Root of a tree. Rooted tree ( T, Yo)where T is tree with
root Vo, T bemg a relation on A & Yo IS in A.
Theorem: Let ( T,Vol be a rooted tree then,
a) there are no cycles in T
b) Vo is the only root ofT
c) Each Vertex in T , other than Vo has in-degree one, and Vohas

in • degree zero
Level, Height of a tree, parent of spring, leaves, ordered tree.
n-tree , complete n-tree, Binary tree, complete binary tree.
Theorem: If( T,Vo) is a rooted tree and V., T then T(v) IS also
rooted trec with root v where T(v) IS sub tree ofT beginning al v.
Lebelled trees, positional binary tree
Tree searching. Algorithm pre order, Algorithm in order,
Algorithm post order searching general trees,
Undirected trees. Simple path, Simple cycle, Connected
synunetric relation, acyclic relation,
Spanning trees of connected relations
I ) Prim's Algorithm for finding a spanning tree for symmetric

connected relation R on infinite set A
2.) Algorithm for finding the matrix of relation R' wherc R' is

obtained by merging vertices a & b in new vertex a'

-
3. Languages and Finite State Machines. Periods: 1.2 Marks: t2

3,01 Languages. Strings, Word. Sentence, Syntax, Sematics,
3.02 Grammer phase structure grammer production, Direct

derivaribility. Tenninal symbols and non-terminal symbols.
3.03 Derivation of a sentence. Language of a grammer •Derivation tree

for a sentence.

--is -
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3.05
31:\5

3.07

3,(",8

300

'I~ 0,1.2.:'1. ftlamsc ."Itructure gt1iili ,••••S. ~ ~ gIdllh •••••.
Ikgtllar granutk'c, 1'~u"Si.ng
BNF notation and s~11jAA(~agran~
Regular Gt'RnDll<.TSfind Regular expressing
lheorern Lct S Ix- a finite Sd and LC ~.. "llien L IS a regular

setiffL=l..,(G)tor Sl.lOle regulargrarrnner
\} = ( V, s,. V" -~) ( without proof)

Finite state tmehine8. Slate, =:.'tate translation fill1CtiOll, St3te
translation tabk: , Relation ~ on S
},hn- t\1adrine, M:>or congruence R on 1\,1and Quotient of Mw.r.t. R
~'taIe translation function f", ",here w =XI~ .,.. x" ,

ful=f" 0 t~, ,."..t~,' f;, = L
" JJ- J

3.]0

Theorem: Let M "i s. T , F, )be a finite stale machine.
D.."fineT: I'" -;IS" byT(W) =f w, W -:t A and T(A) '= I, then
a} WI and w1 are In r" thOl Y(w1. 'W1)= T(w

1
) .1(w

l
)

b) M '= T( I'" ) then Mis a sub monoid ofS~
.Monoid of a madtine.. l...anguage of II13chine M
W COInp'dtiblc. Equivalart machines Procedure lar redu6ng a
given MJore nlaclu.llc to equivalent nnfune.

Marks: ]0Periods: 124.01 1v1tlssage,Word
402 Fnooding Flmdion,rodeword,weightOfx
4.03 Parity dhrlt oode
4.l)4 l-knming distan~ ~ x and Y
405 PJ:"Opmiesof distance fimaion

Thoorem:[fx.y.~ be theelalUltsofBth..n
I) 15(x.y) = 15( y,x)
ii) 0 (x.Y) ~ 0
JiiI15(x,y)=O itfx=y
iv) 0 (x,y) ~ .3 (x,z) +.3 (Z,y)

4t1S t",tinimum distance of (m,n) encoding funaion
Theonm :A. ('ntn) encoding function e: B" ~ B"can detect k

for f~lT errors iff its minimum distanre is atleast k + 14 07 Group code
Lete: gn--;g' be agroupoode. Themjr -Jistanreof eis
the minimum \\-'eight of anon-a'"

4.t13 mod:2 - sum D (fI E as D ffi E

& mod 2 - &olean product of'

4. Groups Code

-(.

- i~
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iAstribulive propmy for& & '"(statemmt)
"l'heomn:- l..etm&n be non-negative integen withm <0,
r =n-Ill & H he n x r &x11ean nmrix. Then the function
f 'B'~g definedbv" -
ti-J(x) "OX. H. x ~ g is ahom.:lmJrPhism from group S' to
group g
ThcoronLetX=YIYI ....y",xl. _..x,. E B'
thenXooH= olfTx=~(b)forsomebEgn

4.00 Groupoodetlti OOl:Id>pondingtoparityche<:klll'itrixH
4.10 (n. Ill) decoding function.
4.11 I'vhJ.cirnwnlildihood deroding function d associlted with e

Thoorall : Let e be (Ill. n ) tnCOding ftmaion and d is the
rmximum 1iklih<xxldecoding function RSSOCiatedwith e. TIle
( e, d) can comuk or fewer errors ifTthe min.imJmdistmcee

is a1Ieast 3::+1
4 12 Qnxting proarlure for a group rode.
4,13 Dnxling pnx.edure for a group oodegJ.VOlby a paritynBtrix.

5. Groups. Periods: )6 Marks; 10
5.01 Defini.1ionofagroupand~es
502 Propo:r1iesofgroups.

111eorem 1. IfG IS agroup1hcn
il IdartityofGisunique
Ii) EvaydementofGhasumquemvo'SC
iiiI fa.1f'-a.\faEG
iv) (ab).I=b':a'1.'iIa,bEG

Theonrn 2. Cancdlal10n laws m a group G.
Theomn 3, IfGts a group atd 8, bEG that the equations

(i) a x = b (ii )Y a =b have mtique solutions in G.
5.03 Abelioo groups. finite and infinite groups and dlQlItIples.
504 Integrnl ~ of an e1anent in a group.

lheonml. LetG be a group aK1 a, bEG.
then (i) a'" a"= a",+n (ii)(a"'f =a""', lim,n EN,Z

Theorem 2 Let G be a group mel a, bEG be such that ai:Fbe.
then (ab)" = a"bQ

, 't n E Z,
5,05 (Jrder of an elert10lt in a group

Theoran 1.The order of evoy el.en"lmtin a finite group is finite,
Theorem 2.Ld G be a group anda,b E G. then

(i) O(aol
) =O(a)

(illO(a) =O(b"lab)
{m)O(oo} =O(be:)

-it -
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'" I'• ,nllnCt; 0

c

b.

7.

•
1_~

,

Subgruup~ ~rtods~it
6.01 J::etinitJon (If a subgroups and examples.

Th~l I. Anon ~emptysubset Hofagroup G is a
subgroupofG ifandonlyifab" E H I;j a.b E H

Theorem 2, Anon - empty subset H of a group G is subgroup of
G if and only if(i) a, b E H:::- ab E Hand ii) aE H:::> a.1 E' H

'Theorem3. Let (0, '" ) bea finite group. Showtfu:d: anon-empty
subset HofGis subgroup ofGifandonlyif a.b E H ~
a*b"" H

"Ibeorem 4_(1) lntersedion of t\\\:) subgroups of a group is a
subgroup

(ii) Let G be a group and H, Kbe subgroups orG
Provethat HU K-isa subgroup ofG ifand onlyifHC KorK!:,H

6.02 Cclinition of C)U.icgroup and ()die subgroup and e>:ample;,
Theorem 1.EveI)' cyclic group is abelian
Theorem 2. Evtry subgroup of a cyclic group is eydie,

6.03 Lefini.tion of right ooset and left coset
'Theorem 1. Let G be a group and Hasubgroup o£G. Prove that
(i) He=H=eH (ii)(Ha~=H(abl,

andb(aH) =(balH,va,b EG.
(iii) IrG ISabelian then Hi =8 H, If a E G

1heor.:n1 2. Let Hbo..>a subgroup of fl group G. Pro .•'e tfrnt
'(i) fiE H=Ha"'H=aH(ii)Ha=Hbc>ahlaE H,and

aH=bHc:::-h.lsEH,vabEG.
(iii) Any two right (left) =set of a subgroup Hor group G

are either di"joint or identiaJI.
604 'Jboor-em 1. Lagrange's theorem far finite groups.

'Theorem 2, Prove that every group of prime ,mier lS cyclic and
hence abelian.

'theorem 3. Cxder of every dement of a finite group is a divisor
of order of a group.

Theorem 4, If a IS a finite group and aE G then aO (G)= e.
Theorem 5. Eulcr's thamom
'Theorem 6. Fermat's theorem

Homomorpbism: Periods: 10 Marks 12
7.OJ l:etini.tion of a group hOll1OITKlrphism and evamplcs
Theorem L Let f: a -? G' beagroup hOlnomorphism.

-18 -
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"
Prove that (i) If e is identity ofG then f (el IS idattity ofG'

(li) f\a..j) == (f(a)yl, va ••G
(iii) fti") '" (fIa»)', vm •• Z, 'Mlece a E G,

Theoran 2. Lrt f: G -7 G' be 8.group homotoorphism
Prove thl't (i) If H ISa mbgroup of G then f (Hl is a subgroup orG'

(ll) If Ii' IS a subgroup orG' lhen f\H) is B subgroup erG
Theorem 3. Prove thai:the hormmorphic ~ of 811 abelian

group IS abelian,
Theorem 4 Prove that the hom:motphtc ~ of c:-dic

group is C}cltc
702 Kernel of a hOJ••••.•lk.lrplusm and examples

'IhooldJr Let f' G ~ G' he a group homotmrphism
Provethat (i) ~:er f IS a subgroup ofG

(il) fis one-one if lIld only ifKer f=- {el, vma-e e is
the idmtlty eJtnterrt ofG.

7 ill nmnition ofisorrorphism of groups and e<atI1'les.
Theoltitll.Therelaion ot'isomorphismofgroups is an

equivalence relation _
TheotelO 2. Let f- G ~ G' be a iSO!(l)fphism ood a E G. show

that O(a)=O(((a». . .
Theorem3. (I) Every finite ~cgroup ofordern IS

ISomorphIC to (2. . +n,J.
(ti) Everyinfinre cydic group is isOilrnphic to(z, +)

Rings. Periods: 10 Marla : 12
801 D:fini.tionmd e:wnples afring ComrrnrtaIiverll'lg, Ring with

idmtity ele:lllent.
Theorem I ffR is a ring that for an a. b E R,

j}a.o~o"'o.a
ii)a (-b) = (-a)b = - (ab)
iiiH -a)(-b) = abo

Thoorern2 IfRisaringwithidentity 1 thm
i)(~1)a=-a VSE R
jj)(-l)(-l);..]

8,02 DIDnitionofaB.xJleBnring.
Theorem. Prove that every BJolean ring is a oommutalive rirlg

8 m IAillnition and example! of integral ciotnfin end field
1'hoImt I.Prove that a commut3live ring R IS an itdegtal

dorrRnifmdonlyifab =ac~ b=c. wherea, b,c ;;R, a~o,
'fheoran 2 Prove lillt a OOll1lTll.ttativering R is an int<;ogml

domam if8l'ld onlYlfab =0 ::::-a = 0 orb=o. VIhere ab E R
Theor~n 3 Prove lillt every field is Enmtegnl1 domam,
lheore:m 4 Prove that every finite integrnl dorrDn is a field

-
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(ii)

Practical No.. 1:
Limits, Continuity. Partial Derivatins and Diffeotiobility.

J a)Evaluate (il lim "&!
• •(x, y)-_::> (0, 0) K fY

lim xsinx+winy
(x,y)-> (0,0) >'!+':!

b) Show that the repeated limits lim lim ffx,y) Bnd lim lim trxy} exist,
•..>~y ••>' ""0 , ••>0

where t{x,y)=.Y..:..X. l+x
y+x lty

i) Showthatftx,y)= x~y4 \\ohen(x,y):;r::(o,o)andf(x,y)=o
(xl+- y4)3

IScontinuous at (0. 0).
il) I::'isaJSSSthe oontinuity of f(x, y) sI:(2, I) If

,

3 ,)

IT;.;,y)"" sin I <xy-2L xy" 2
tm"I(3xy-6)

~ 1 :<y-=2
3

lfxy't = c, showtrui:~.L = • cxlogex/
ilxiJy

u) lfu=(:<+y2+i)"1I1, :<+y+i:;r'.:o.

I) ld ftx, y) = (x! +- 1)tarf' y ,..mOl (x Y):;r'.:(0, 0)

x
=1t...i •whmx=ObutyrmynotbeO.

4.

au I +
ax

au l +
oy

= n'

-

j(X,y) =ft,.whm.";: +-'; l' 0 and /(0,0) =0,1+<!
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•

5. • i) Show that the function f(x ..y) - ,j (xy) ha'J first partial derivative> at the
origin btn is not diffemtiable there

11) [f
f(x,y)= _2x'-3y',v,henx;r.u.y",0

by
I("y) ~o.

a) Evaluate Ii 0,') and f/ 0,0).

b) Is the fimct.ion continuous at (o,o)?
c) Is thefimdion differmtiable at (o,o)?

Practical No.2.
Difft'rentials Composite Function and Homogeneous Functions

"-"I iJ Use differentials to fmd tile approxirmt:e value of -/125 (17) /4

2

i:rJ By u'Sing diffe:rential5 find the approxirmte value of
f (5,12. 6.85 ) where flxy) ,= x!y _ 3y

i] Ifu ~ F(x'.y,y_ i ,i _x', Provethal
-' au + -l rlu tJ au "'0
xOx YOyzoz

ii] ifz=tlx,y), where :<=e"oos v , y= e"sin v,
Show that l' 02 + x yz = e>",OZ.

au &v oy

3. iJ z = fix, y) and x='l cos e , Y" r sin 11,Prove that
(oz.l + ('2?Jl '" (q? j + 1,oz {
Ox fJy Or [1 as

ilJ x= r cos El ,y =r SU1 e. Showthat

-n-



Verify Eule-'s Tho::nunfor lhefimcti.on
(I) z=X' sin Y ii) trx,y)=(x+y)log( y )

x x
5. i]if eU =-,( + y - iy -X}" . find 1heval~ of

" 'f
iiJ u=cosec°I(..K.'" +y'= )

xllJ + yllJ

Find the value of

x'~ + 2xy ~/"~

Practical NO.3
MeSD Valup Theorems and Extreme Values

L a) Expood e"log ( 1 •.y) in powtn of x !I1d y
upto tem'l'l of third degree.

b) Expoodf(xy) - tan -]( ylx) Inpo~ al'l. x~l) and (y-l) upto third
degree terms, H::nre compute f ( 1 1,0.9) appro:-ci.nmdy.

2 8) Express Xl + 3xy l + 5 y' inpowm; off x-I lund (y+ 2)

h)lf f(x,Y)=Xly~ 2xy'show tha a used in MV.T applied to
the point ( 1.2 ) and ( 3,3 ) satisfies the quadrnic equal:ion
lZB'+306-19=O

3. a) E'IplJlld f( x,y) '= sin xympowm; o£( x-I )md (y_ ru'2) uptoand
indudmg=nd ~ lenm .

b) Fmd the rmxitmm md minirrann values of
f(x,y)=2(X1_yl )_xl +y4

4. a) Fmd 1he rrnnimlrn distance of the origin from the plane
3x+2y+z= 12

b) Investigate the moomum. and rrinimum values of the function
tlx,y) .~~ +y' -3x-12y+20

•
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5. aj A rectangular box open at the top is to havt' vol~ 32 cubic
fed - Find !he dimensions of the box requinng least rmttrial tOr
it<; construction,

b) Find the pomts on the surfixJe Z1 =xy+ 1 nearest to the origin,-------------------------------
J'ractleal No, 4

Multiple Integrals.

1. a)Evaluateff ]/1",4+y') dxdyovertheres:iony<,:x:l,x~l.

C 2.

b) Evaluate f J y dx dy ovt%"the area bounded by y = X 1 and x +y = 2
I -,"(1.:<.1)

a)Evaiume oJ oj ,lxdy /(l+eY) ..J(l-x]-:Il

b)Otange the ordet" of i.ntegnl1ion in 1he integral.
• ,,'(ol,y,)

,I "I f(",y)dxdy

3, a) Find the area of the ellipse x.l +~ = 1
using double int<wnl. f11 b I

c 4.

b) Show that the. area betwan the parabolas y' = 4 a x and, .
x =4ay is 16a'

3

a) Evaluate 1 I J dx cI.Y-~ over the v()h.ll1~ of tdrnhednm
( 1+x+y+z)3

bol.Uldedby ~ = 0, y; 01'z= Oandx +y+ z= I
I 'Ifh) "11.~.y)

b) Evaluate J oj aJ xyzdxdydz

5. a) Fmd the vohnne of the sphere i +~/ + i = a' by using triple
integral.

b) Ustng triple int<:gmlfind the volume of the dlipsoid, . .
x. + x.,:. + z: =1
a' b' c.

-. ------~
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Practical NO.5:
----------------~"'=---------=====-

Practical NO.6
Limit, Continuity & Analytic Functions

1 Evaluate i) lim
Z-+-I

ii) lim
z,-'l1-1-1

a), I+z+l
Hz) "--z_eorT';l

= l-ti ,)3

8/ 3z'" 162':' .•.8z+.3
z + i

(-1+4)(,] +1 -z)
t .:liz+:J--:J'

,Z'"'

;Z'~

r"I: . . f fl' 2ni ,3, .•SQ.ISS oontmwty 0 z) Rl z = I

b) 0su1SS continuity at z ~ 0

I(z) .,

~-o
, z;t 0

,7.= 0

3. La f{z)= X'(1+1)-::.y(1~:~)

" '"'.0 ;z;(' 0

Show that f( z) is continuous at origin, olso C.R equmions are satisfied
HI:the origtn but f{z) is not anaIylic ft the ongm

4. Iffti)=u+iv isanalyticfmctionofz..mere
u -v ~ e~(cosy- siny). findftz)m tmns ofz

5. Show that
\Were V'l

'VI, fTd = 41 f' (7) I"
is laplaaan operator md nz) =u+ i\'

-25 -
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I.

2

3.

PntctJcal - 7
EII'mentaF')- Junctions Taylor's & l,aurent's s('riell

u = hog {Tan (11/4 + :v2) I prove that
Ian h w'2 = tan )(J 2 and OJS h U -~ Sec.\:

If SlI1-1(~+iJ3)= II+iv ' prove that sin;' u and oosh' \'arethe
roots oflhe quadratic equation ). I _(l-~;: + /31)A -I .,.._~= 0'>how that

a) sinh2z=2sinhzCOShz
b) cos h 2 2= cosh~z+sin h; z
c) tan [i log (8.i bV (a+ib) 1= 2ab I a; _ b'

PI'Dctical_ 8
JAne Integral & Cauchy's integral formulaf'.

.4. If x+IY=OOSh(u+ iv J. showthat
X'ICOShIU+,Y'/sinh'u = Iandx!!cos' v -llsinlv =}

5. Clbtainthe~on oft{~)'= (:2 _ I)l (2+2)(2+3)
inpoWcrsofzin theregiona)!Z/<2 b)2<lzj<:3 c)lz)>-)-------------------------_.-

I. Hi
Evaluate ~/ t dz
a) along a straight line joining 0 to 2+i
h) firnt-along the straighllinejoining 0 to 2.and then aldng the stmightline joining::: to 2 + i

al Evaluate Ie 2m, \vhtte C is the CtI1Vc from z= 0 to
;;:=4+21 giV01byZ.~e+it\.Vhece tisapat8ilder.

b) Evaluate Ie (X+2:v)d x +(y- 2x) dYwhere Cis an ellipse
x
l
/16 +y,9 = idcsaibed in COunter dodc wise SQlSe,

Evaluate 1(;(3z+I)/ (i' --22:-3 ) dzwhae Cis I zl =4 byusing
Cauchys Integral formula
LT.,'ingOllichy's integral f<mnuifl> evaluate ~ ~1n 'z dz

c- (z.x / 6lwha-eC1Slzl=],
E"Hiuate f _ e

Jc -'---i + 1

whtTe- alGis thctirclelZ_J I => 1 blCisthecirdel.zj = ~_~



•

I

3.

4

5

Practlcnl- 9
Calculus of Residues

FInd the pole<>aKI residues at the poles for the fimctions
a)(3 i+2) I (z.-l)(t +9) b) [(z+I)l(z,.l)Y
l1mlgGludty's residue theorem evalude Ie d z/)(z+4)

whereCislzl-~
Show. by using, by contour intcgnIion, thattn

{cos29/(5+4cos e )}de~1C16

Evalilllte, by contour rntewa6on,
00

J {xl/(:<+i)(x'+4)}dx
ShO\vthal:

Jco. -ttl
{cosrnx/(x'" t-1)}dx=(1tJ2)e • m"O,

Pmctieal- 10
Revision

Practieal- 11(A)
Dftl'erentiotion of Vector Functions.

,

•

- --
u)If f(,!)=2 i:. J +} k"P-eJ\t=2md

ftt)=4 i-2J +3 kwhmt~3
showfhatJJ ['df=lO

<It

iii)Showthal: r~ aekl + be~issolutionofthediffermtial
txlumion d ;: -l-p 4....r + q r =0

<It' <It
wh~ p. q Hreoon"lmts, k , I are the distinct foot'! <If
m' +pm +q = 0, a. b are arbitrR)' con.'1tHntvectors.

2 i)If r=xoosYI +xsmy j+cloglx+..Jex'-e')] k.



•
- -

find the unit vector pcrpmdicular to both !Lx and QI,
fly

- -
u)If r=~(x+y)i+lHX-Y) j +xy k

, 2
a, b are constants.
Find[or or 8'i],[gf ar iff)

ax fly ax' ax fly axfJy

3 i") Fmd the unit tangent vector and curvature at B JXlint F(x" y, z)
on th" curve x = a cos 9. y = a sin e. z =ae tan<X.where a and a.
are constants,

ii)A pmtideJllOves along the curve
r=:~tl i-qt-4t)fq3t-5) k.
obtain the COf'l¥>n~ <?[ its vdocity and acceleration at t = I along
the direction I - 3 j -:1 k

iii) A Particle moves ruong the curver=el
; +e.t r +H2 k.

find the magnitude of the tangottial and nannal oortlpOnffits of its
axx:iernlion.

iv) Apartide moves roonga plene curve x = sect, y=tan. t. Fmd
its velocity and acceleration at t = rrJ6

Practical No. 12(A)
Differt'ntial operators.

Gradient 01"scalar functions, DJvt'rgence and curl of vl'dor functions

C 1. i) Fmd the equation of tangent plane and nonnal to ~ surface
z =x '+y I at the point 12-1,5)

ii) Find the BCUte angle bctweeI.l the surface ",yz = 3x+i md
3x' -y + 2z..", 1 mtlle point {1,~2,1)

iii) Fmd the constants a and b so thal:the surfarel.«~byz= (a+2)x
\\ill be orthogonal to the surfoce 4x.y+z=4 at the p..mu:(1,-1,2)



,
•

Z. l'Fmd the dif(ttionftl derivntive cof •• (x.y.i) - -<y t- d..2 at

JI) Fmd the values of ab.~' 50 Ih<dthe directional denvatIvC' of
(I = flX};.' + byz ..•.cz ..x' al ( 1.2-1, hfr:IfI tm:-J.mun mJgnimde 64
U1the direction panliJd \0 ?~axis

I) rind div F and (:'lirl I, fit (4,3,:' where ~ = .<y 1 fxz J ~yz k

ll) Sh(lwthat ylf(rJ = e'r) f' Ifl'- f" (r) 11K!detennine ttT) sudt
that V"flJ) = 0. H1lcre t =.\. i .•}'J+.<: i

,)If;..>;.; I tv i~?k mdr""': Ii,. -

Find aJd!v(r" rl blulr1(r" r) C)curl[( fl.>; nr"J

11)Prove that V • [ ~(!'), rl=1 ~t[,'!tnl
r' Jr----------------------------------

Practical No_ 13(A)
V~ctorIntegration.

-- I .• , - .-
1) Sh0W that the fill'lctlon r •• ( 2 x y .•.Z ) 1 +:< J + 3xz" k1s!:,
~ltive fidd. FIndthe srn1••.potmti31 tjl such that Vi} = F

11) Cala.tl.atethe work dune \\hen n force
- -
r", ( 2x-y+4 ) I ..•.( ~y I 3x ~ 6) j ll'J:lVes Hpartide in the
xy-plme wound a triangle C with vertces at (0,0),(3,0),(3.2)
traversed in !he Q)unter dock - wise smse.

1. llEvaJuatefl f. nd<;whcre f=18z1 :-12i :-~3ykanclSisthepans -
of the plane 2>;+Jy~.-&~J~in the firnt octm.t

ul find the flux of t'= yi f 2x J:'z k OH.'W' the surface S of the
plane 2.x+y+6 lJl the first octant rot off by the plate z = 4

3. I)lf F=(2x'-3zl 1-2xy f-4xk
Ev"""" IJI (V, F1 dv

v

-2.']-



•

-

• ,
Ii) Evall\at(~ JJJ "F- dv 'Mlere F=x y 1- 3x J +

v
the region giVel by x:+y+i= 4, x ..'::....0,

k and Vis

y:>o, z>o,

Prnctical No. 14(A)
Green's Divergence and Stoke's Tbeorms.

1. VenfjrGrem's ThOJlttliin theplane for

~ (y- sin x )(b;. +cos x dy. where C is the perimeter of the triangle
C wuh vertiCC!l (OJI), (1tI2,II) and Otl2, I) .

2. UsingGreen's 'Theorem,show that the area bounded by a simple

dosed wrve Cis given by l;if:>cxdy- yd:.:} _ H=nre find the area
of the ellipse s = a cos e, y = b sin e.

3.

4.

5

C 6.

-
-

Verily the diVeJgalCe theorem for
F=(~-yz)i+(j=zx) J+(t-xy) k tm-thecuboid
OsxSa, O.:,y"-;b, O:::..z.:=.;c.

Using Gauss's divergence Theorem.
Evaluate JJ f. nds, were f = 4~ I -2V I +i k and S is theS . .• . .
surfooegival by x'+y = 4, z=O and z= 3.

VerifY9toke'sTheoremtOr f=/x-Iy) t+(2x-z) J+(y+z) koverthe
surface of the triangle cut off from the plane 3x+2y l-z= 6 by the 00-
ordinate planes.

Evaluate ~ f.d T by Stoke's llworml where
C •

f=yl I +xl i -(x+i) kAndCistheboundalyofthetriangle
"",thvertire<; at (QO,O), (1,0,0). (1,1,0).

PrncticBIN().15(A)
Revision

- gil-



Practical No. 11 (B)
RelatioDs and Digraphs

1 (1) Computetherela!ionRon A={a,b,c,d,.el \\hosemmxofrelalionis
; 110001
(10110

~~ 00011
'.11 ] I) I)

l100LlOJ
Also draw the digraph oflhis relltion R md list indgree mtd outdegree of
""" v<rtcx

b) rmd therelHti.on delemnned by the digraph given helow and glve its
oorresponding matri,

(\)A- -,---/!~.~-~\'.)----n
(if I-~(i;

• _J,--.... ---
(3 )-
~

c) Let A ={a,b,c,d,e,} ffld rdation R is glVCl by set

{fa.at (abt (b,e) (c.,e). (c..d). (de)} Compute R" ate! R""
2. a) D:otcmine whether the relEtion R. whose digraph is given below is

retlexlve, irreflexive. symmetric,. as)'IImlelric, antiS)trnnetr:ic or
trms!Uve,

•

•



J

~ h )lliermine whether the rdation ; whose digraph is given bdow is an
equivalenc::e rdation .

C)IAA-f 1,2,3. 4} and
R=l( 1,11.( I, :';:),(2, 1).( 2, 2).( 3, 4/.( 4, 3),( 3, 3),( 4, 4)}
~llo\V that R is an eqivalence rdation on A H:nU\ con-pute.VR

alief A={::3,6,I~, f and lct Rand S be followingrclations on A SUdl

thai xRy. Jf BIld only if 2' x-y andxSy if and only if31x-y compute
R. RrlS. RUS and S.'.

b-] Let R and S be 1\\'0 rdations whose corroiponding iligraph:s are!!iven by

c
digmph forR

oompute R . Rns, RUS and S.I .

4 a)LaA=B={l,2..3,4,}
andR={(I, I L(I,3 ),(2,3),( 3.1 ),(4,2).(4,4)}

S"'"{I'1,2),(2.3"1,(3, 1),(3,2).( 4,3)}
Compute Mn.n~.tvtp_,rs and Mn.,land M"f



b) Fmd rdlc:<l.vedosure811d thesyt'I,dlic doslireofRm wd1as S in (a)
C)Let A"""'{1. 2, 3.41 and B'" 11,2, 3}. Let Rand Sberelmion<;

from A to BwhclI<enEtnce> ere given by

,
•

r
I , I
I , 1

~=OlO
I 0 1 0

"od

5, a) Let A={ 1,2.3,4,} lnd R=!( 1.1),.(1,4),,(2,2).(:::'3),(3,2), (3,3X 4,1),( 4,4)}
reJrnion on A
il Find tmtsitive closure ofR
ii) C'~ the tnIIsilive dowre of R by \.lSlIJg the fOIImJ1a

M,.""'"MR:V(M'I)2 v (MR)3
" '/!I

\weresymbolshflVe thme usuaI~.
hi Usi.ngWarshall's aIgorilm, find thr nmix oftrmsitive closure for the
rdationR on A=-f},2,3,4) \'llhereITBlri.xforRis

ri
,

:, 0 I.
M:R= 1 0

U
0 1, -] 0 0

L

-

I

Practical No 12 (8)
Rooted and Labeled trees, Tree searching and

Undirected trees
LetA=lv~.VI, VI, v~.v~.v<,v~,v., v~,v~,V1O.VII, vl.l, VD, V14, vt.4.",d

,- }'/=; (lin. I'll, (",0, 1'11. (Yo, v;i. (VI, "f), (1'4 "lI).{ "4 Vlc\l. ('-'2 v.v.( v" vli).t ( "6- "'w.e "3.1'7), ( V:•• Vg I. ( \'1 "'). (10'8."ulJ I'll.VH),{ "13. ,,~)

IS a rdarion on A
ajSh"w that T IS a rN~d lr~ewi:h 1'001"0
b)LI n all 1~v~1_3•.ertIcu a"d ho1 .111~~,
c;)Whllllll~ .,thngs of!/g iIllddeH~dent or' "s )
d)Whal J' Ibe heJ~ht of (1.\1)) 7
el':OIllWle T(V'.l) illlQfindh~ .;.f It

-"('Z-

-



-
') tal CO'llStruct u.: trees ('lrUE algebric express given below _

j) (11.(Jl¥(11 +11 lJ)HlI+(ll + II))
"q3-i2.{11-i9 . .j'i);, (::+,J"'\,l+IJI,'
tll)(':+ Y) : l(x" ')-( L .;-.:l))

t,) R~r~~ent Ihe p"siti"na! hila!} lree gl'l'~n by illgebric eXl)fe~siQfl_
',3.(2"'x))+ ("-2)-(3+,,,» s. a d"Llblylinked linm lh.

~Ix>ILic r<:'ml,

3 crnw a bin3ry tree whose
a) Post order seardI produ=

i) SEARCI-![]\KJ- ll) TREEH::){JSE.
b) f'reorda sem-chproduces the string JBI\COIHEGF

4 l\pply Prints algorithm to the S)nmetric relation; whose graph is-
• •

/

< d

c

5 . Use Pnm's algorithm to oon<rtructa spanning tree tOr the connected graph
given below

, <
•

/
' // '.~~/~,--.?_----~<v~>.
2 •

Ure vertex. 4 ~ the root of tree and draw the digraph of the spanning tree
produooJ

---------------------------------_.-
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Practical No. 13 (B)
Language And Finite State Machines

•

I I::esa.ibe Preasely th~ langJl~ I..{O),produced by the gtdilnli8i G thai:15
desmbe all syntad:lmlly oorrect sentalOe in rod1 case of the following.

G - tV,S "0'- ) where
V=;"o."l"::,Y. '1 zla:ndS=l,y..:,.z.,:aod
~ •.,' 1-. ''''''1. IloJVt•.......•vJ•••O."J"O 1-+ xy;

V~I-" " .md "1'--' ~
u', Ci=(v.S, ~n'-'" ) whe'l"e V= I "rJ"',j',l I •••dS=( H.'1,z)

"Ld f-.- .,~.-. "'''I) '"01-. ."tl "D 1-.... Z

u, G=(V.S, ",>.1-+, IIIh"". V-(,,~."I&C;=:~:
f---. "n. H'-'O m':l ~" •.......•• ~

a) In each grannw G OOove. state whelha- the gtlillnlllr is type 1 , :: or 3.
h) Dm>.' lhe denValJOI1 tree for the 5tring 8' in the gtditl1lOC'll Gin <" in ) above.
( I (;;ve two distinct denVfttiOIlS ( sequence of substitutWllS that start at vo) for

the string "YZ € UGt v.i,t'rc G is gmrrnmr m ( i )ooove
., :II J.lm\,the di~h of the n"Aclune whose state transition table is

-- t' -- ' b c
s~ s", 51 S.
5, Sl SI 51

"15,5t5.
5J 51 So SI

mel label the edges '\-\-ith applOpJiate inputs,

h) Con'>1TUct the strite trnnsitwn table of the finite state rmdllne whow
digrnph is shown below

" b-
l~ (~b ~(3~! SII
-----"/-' .--~/ "1 C

__#5-'/:~~--\..
II.•h'_ (tl) I " ',)~ .c

c) Let J ". {O,l} and S." {a, b}, Construct all pDSSlhle state transition
table of finite state machine> thrt have S as state ood I as input set.

<35-



3 a)"Cbnsider the tmdline whose state tmnsition table is
-I-

I I 4
Z 3 2
3 2 3
4 4 I

1

o(~i~1 " .-'"
Show that the Mation Ron S is a rmdrine congruence where matrix of
relation Ron S lS-,

andS={ 1,2,3.4}
i) Show that R={ (1,1 XI,4X4, 1) (4,4X2,2) (2,3) (3.2) (3,3) J is
rrndrine oongruence.
ii) Construct the st&e transition t3ble for the oorm>ponding quotient
rmd1ine.

b) Con'lider- the lv100remdtine whose digmph IS shmm below

~ 0(" 1

o

r~~~~~
1\&11.1100111

00111lo 0 I 1 1

Umv the ltigmph of the c:orre>ponding quotient Mxlre rmdUne

Let S={So.SI.Sl} and 1 "'{a, b, d },C.onsidt'r the finite stale mdline
M = (8. I, 9") defined by the digraph fL'l,

o
d r\ •'~f~./~.,0(+(5,1 • S,' 1$;'---'"

---- '-'... :::J.... /:v..--
~~-------.--.--/ ---------------

d bJd

Compute the fbad • fadd • fbadadd and verify that

fbad " fadd= fbadadd



5 J:A-saibe (in Wl:'>rds I the language aa:epted by the M>ore machine whose
ch~h 18glV~ by ,

•
•

1

b )Cesaibe (m words 1the language accepted by the rvb(1J"e machine whose
state table IS givm by,

t n 1

$1 ~<;J ~'

s. s, So

The sl2r1mgstate ISSoand set T of ~re state is{ S;:}

Practical No 14(b)
Group Code

I i:l.) Consider the (3 9) encoding function e: B1 _ Ii defined by
e( (L 0,0) =(KXXX(O::O ~ej 0.0, 1 )=0)1001001;
e ( [), 1 . u ) =OHDlOOIO: e ( 0, I • 1 ) = 01101101 L
e( I, O. 0)= lOOI(X)]OJ;e( 1,0,1)= 101lOllOL
e ( ] . J . 0 ) ~ 1I0i1OllO; e ( I , I , 1 ) - lI1lIlll L

I lFmd the muurmun distance of e
2JJ-Lwrrnny errors will 'c' detect 'J

b) Show that the { :1" 7 Imcoding fWlction e:81 ...• B"Iis defUKrlby;
e ( 0, 1I, () ) ~ Ixun)) . e ( O.u. J ) = lXJI0110:.
e ( U, 1 . 0 i=01010X): e ( O. 1 , I ) ~ 0111110:,
e ( 1 , U>() ) ~ 100)101 ; e ( 1 , 0, I ) = 1010011;
e ( 1, 1 , I) 1= 1101101 , e ( I , I. 1 )= 111101 L

is Agroup code. Also find the minimum distance <)f lms group oode,



••
•

a) Lcl ,
o I \ I

H~ 1 : 1j
be a parity check rraln;". D.iermine ( 2, 5 ) group o::'ldefUnction t41,g -. Ij

b) c"ompute
i)

c -,
i 1

"
1 1 " 1 i

I' , 0 EB 0 1 01

I: 1 I) 1 1 1 I, 1 0 0 1 I

• iil'V r, l) :] ~ [\ 1 :j0 I 1
1 0 0

3. Letd be the ~6, 5) deo.xiing fundion definedby letting m be 5in
d : S'" -.. If' defined by

d( y) =)'1, Yl- - - - -Ym1f y=YIY1---Ym y•••.•l. E:80+1. ~ennined( y)
far the word y in 13'

4,

(a) y = 001101
(b) Y ~ llOHD

Let d he the ( 9,3) decoding function ..mere d :Bo --. B1defined by
d(y)=q ,q,q

r 1 ,f(J",V"3.;I;'e ) bas mleasltw(> 1'~
where Z; = ...•-

: Oil;; v,.5'l.~.V,.f} has JeHthNltwo l'~.-
I:::ete.nnined( y) for the wt)rd y in S" where

(n)y = 101111101
(b) y = ICOlI llOO

-38-
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•

5

r I 0 n' I I
g" 0 I

I 0 !j(, J
0 0

be f\ parity chedc rmtri", r::ecooe the follo\W1g words rdative to a rmximum
likelihood decoding function Er'lSOciated with ~

(a) 011001
(b) 101011

-,------------------------
Practical No. 15(B)

Revision

------------------------------_.-
Practical NO. 16

Groups

1. Show tm. set of ell non-2l'rO o..lmptex lllllllbas fonrn 811abelian group
uru:Ja-usuel multiplication.

,

3

4

LetG'" {(8, b) I a, b "\..,.),8'" o} _Show that (G,.) IS llgroup,

wherela b) '" (c. d) = lac ,ad + h). Is G abelian?Why'?

LetG be BgrOup md(abf =rf bl>, for three ~ri.veintegl2"Sn.
V a ,b", G Show that G is HllabclifIl group-

Prove that the set ofrmtrices of the type [rose -sine]
sin e cos e

vm«e thoR, fonn> 8 group wtder ntitrix multiplication.

-



•

5.

i ".
. Fora b.E Q. dellncn*b =u +-b-ab.
is (Q •••) a group? JustifY.

_._-------------------------------
IJrndicnl No. 17

Sublroups

1.

2

4.

6.

LaG beagroup. Show that I-J=o{x E Oiltll""ax, Y IlE G } is a subgroup ofG

Let A.B be subgroup!; of a finite group G whose orders are rdativdy
prime, Show that A f\R={e}.

Let G = P,2.3,4,5,6,7,R,9, lo}. Show that Gis acyd.icgroup under
nmlliplimtion modulo II Find nll it'!gcnmllot'!l, all it!! subgroups fQ1Jorder
of cvelY cil':I1k.'ll. I\I.~ovelily Ih{~I J"WHIlgc'Rthoorul1.

Pl'ove lhlll cv~y P'~lJ~' i'lUbgJllllpof flWHUpof oilIer 3.5 is LydiC.

Let G be fI group of order 17. Show that for lItly a EG, either
tXa)=lort.Xa)=17.

Let G be the group of nil nOIl-2UU oomplex numbers 1Ulda-
multiplication, Show that J-F {a + hi EO , al +hI = I} is a subgroup ofG.

Lh.ing Fenner's theorem, find the Telusinder
WhOl i) r;r is divisible by 13

ii) Sl+ 4111 is divisible by II.l----------------------------------
Practical NO. 18
Homomorphism

1, Show Ulatthe mapping f C...;:.R dermed byf(x +i '1) =xis a
homolnorphism on to the ooditive group of oomplCli. mmtbers on 10 the
additive group of rem munbers. Hnd the kernel. of f

2. Let fbe llFlpping from (2., +) , the group of integers, to lhe group G ={ 1,-
I} lUldcr nruJtipljum\lll., defied as

IlX) ~ { 1
-1

ifxisevcn

irxisodd



, .
"II •

,show Ulld f is onio group homormrphism, Is f ono-one? Why?
•

3. LetG be the ooditivegroup ofreot nUlTlbersand 0' be the nn.tltipliallive
group of real nun1be's. :'llow thii:. : 0' ~ 0

defined by ,(x) = J x (lit) clt, \;/xeO, i.8group hotlklllUphisrnmd
1

ftnd its kemd.

4. La a- {l•• 1,i, -i }be a group uncia- multiplication and (4+) the group
ofintegas under addition . Showtlut f: Z~G definedbyttn) ""in is 8
homomorphism Fmd ker f Is f onto? Why?

s.

be a group under

l'rnctlcnl No. 19
Ringll

multiplialtiollof J1latriOOJ llI1d G', the group of non-m-o oompJex
Iltunhas lllldct- llIultipfimlion. Show that f: O'~ G

delined by Itu ~ ill) ~[. hJ is Rlt isomorphilm
-b II---------------------------------

1. Show that R = fa + ib I a, bE Z, i"'v-}} is an mlegrnl donBn with Itsptrl
to oodition and lmiltiplirnlion of oomplex 11Ul11bcn. Is it a field? JmtifY_

2
Show that the set {a + by 71a, be OJ form a field undt2' usual addition and
multiplicat:i\ 111.

3. Fora. b EZ .define a(iJb = fl +b-lf~ld a@ b = a + b -B b,
sJlOW that (2,. G:J, @ ) is B col1Ul1UtHtive ring with idmtity elauml

,

ti) wtibinZto
iv} rlluJliplirntive inverse of3
vi) 4+ w (--8)

Pnldienl No. 20
R£'vl.'Jloh

~

In thering(~o.+ 10, x,o). Hnt!
I) the am e1t2t101tsof the ring
In)a:lditive illv~ of '3
V) f.8/xw3

4.

---------------------------------
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