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

Q1.a)Provethat1.1!+2.2!+3.3!+…+n.n!=(n+1)!-1wherenisapositive

integer. [5]

Solution:-

Letp =1.1!+2.2!+3.3!+--+n.n!(n)

Letusprovep istrue;(1)

n=1; =>LHS:1.1!=1

RHS:(n+1)!=-1 => (2)!–1 =>2-1=1

Letusassumep istrue(k)

1.1!+2.2!+3.3!+…+k.k!=(k+1)!-1 ……………………….(1)

LHS:- 1.1!+2.2!+3.3!+…+k.k!+(k+1)(k+1)!

=>(k+1)!–1+(k+1)(k+1)!

=>(k+1)!+(k+1)(k+1)!-1

=>(k+1)![1+k+1]–1

=>(k+1)![k+2]–1

=>(k+2)!–1

=RHS

Thustheresultisproved.

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

Q1.b)LetA={a,b,c}.Showthat{P ,⊆}isaposetanddrawitsHasse(A)
diagram. [5]

Solution:-

SetcontainedbelongsisalwaysapartialordersinceforanysubsetBofA;BisasubsetofB

isreflexive.

IfB⊆CandC⊆ =>B=C;so⊆ isantisymmetric



IfB⊆C,C⊆DthenB⊆D.So⊆istransitive

PartialorderrelationofsetcontainmentonsetP(A)isasfollows:-

R= ; ; ; ; ; ;{ ,{φ}{φ}}{ ,{φ}{a}}{ ,{φ}{b}}{ ,{φ}{c}}{ ,{φ}{a,b}}{ ,{φ}{a,c}}{ ,{φ}{b,c}}

; ; ; ; ; ;{ ,{a,b,c}{φ} }{ ,{a}{a} }{ ,{a,b}{a} }{ ,{a,c}{a} }{ ,{a,b,c}{a} }{ ,{b}{b} }{ ,{a,b}{b} }

; ; ; ; ; ;{ ,{b,c}{b} }{ ,{a,b,c}{b} }{ ,{c}{c} }{ ,{a,c}{c} }{ ,{b,c}{c} }{ ,{a,b,c}{c} }{ ,{a,b,c}{a,b} }

; ; ; ;{ ,{a,b,c}{b,c} }{ ,{a,b}{a,b} }{ ,{a,c}{a,c} }{ ,{b,c}{b,c} }{ ,{a,b,c}{a,b,c} }

Diagraph:-

{φ} {a} {b} {c} {a,b} {a,c} {b,c} {a,b,c}

{φ} 1 1 1 1 1 1 1 1

{a} 0 1 0 0 1 1 0 1

{b} 0 0 1 0 1 0 1 1

{c} 0 0 0 1 0 1 1 1

{a,b} 0 0 0 0 1 0 0 1

{a,c} 0 0 0 0 0 1 0 1

{b,c} 0 0 0 0 0 0 1 1

{a,b,c} 0 0 0 0 0 0 0 1

Step1:-removeloops:



Removetransitiveedges:-

, , , , , ,{ ,{φ}{a,b}}{ ,{φ}{a,c}}{ ,{φ}{b,c}}{ ,{φ}{a,b,c}}{ ,{a}{a,b,c}}{ ,{b}{a,b,c}}{ ,{c}{a,b,c}}

Alledgesarepointingupwards.Nowreplacecirclesbydotsandremovearrowsfromedges.

HasseDiagram:-



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

Q1.c)Explainthefollowingterms:

[5]

i. Lattice

ii. Poset

iii. NormalSubgroup

iv. Group

v. PlanarGraph

Solution:-

1.Lattice:-Itisaposet(L,≤)inwhicheverysubset{a,b}consistingoftwoelements

hasaleastupperboundandagreatestlowerbound.WedenoteLUB({a,b})byavb

andcallitthejoinofa,b.similarlywedenoteGLB({a,b})byaʌbandcallitthemeet

ofaandb.

2.Poset:-ArelationRonasetAiscalledpartialorderifRisreflexive,antisymmetric

andtransitiveposet.ThesetAtogetherwiththepartialorderRiscalledapartial

ordersetorsimplyaposet.

3.NormalSubgroup:-AsubgroupμofGissaidtobeanormalsubgroupofGiffor

everya∈G,aH=Ha.AsubgroupofanAbeliangroupisnormal.

4.Group:-Let(A,*)beanalgebraicsystemwhere*isagroupifthefollowing

conditionsaresatisfied.

1.*isclosedoperation.

2.*isanassociativeoperation

3.Thereisanidentityoperation.

4.EveryelementinAhasaleftinverse.

Becauseofassociativity,aleftinverseofanelementisalsoarightinverseoftheelementin

agroup.



5.PlanarGraph:-Agraphicissaidtobeplanarifitcanbedrawnonaplanein

suchawaythatnoedgescrossoneanotherexceptofcourseatcommonvertices.

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

Q1.d)Commentwhetherthefunctionfisonetooneoronto.Considerthe

function [5]

Solution:-

f:N⟶NwhereNissetofnaturalnumbersincludingzero.

f = +2(j) j
2

Solution:-

f = +2(j) j
2

N={0,1,2,3……….}

f =2(0)

f =3(1)

f =6(2)

f =11(3)

f =18(4)

Foreverynumbern∈Nwecanfindanothern.sothegivenfunctionisonetoone.

Butnoteveryelementofn ∈Nisimageofsomeelementn.sothegivenfunctionisnot

onto.

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

Q2.a)FindthenumberofwaysapersoncanbedistributedRs601aspocket

moneytohisthreesons,sothatnosonshouldreceivemorethanthe

combinedtotaloftheothertwo.(Assumenofractionofarupeeisallowed)

Solution:- [6]

LetA,BandCbethe3sonsanda,bandcbethemoneygiventothemrespectively.Bythe

givenconditions;0

a≤b+c,a+b+c=601c=601

-a

a=300

Similarly,wecandeducethat



b≤30000andc≤300

Sowehave,

a≤300,b≤300,c≤300300anda+b+c=601

Thecorrespondingmultinomialis

(1+x+ + +……+x
2
x
3

x
300)3

Thetotalnumberofdistributionisthecoefficientof intheexpansionofx
601

(1+x+ + +……+x
2
x
3

x
300)3

= =-(1+x+ + +……+x
2
x
3

x
300)3 ( -1x

301

x-1)
3

( -1)x
301 3

(1-x)
-3

=-( -3 +3 -1)×(1+x+ + +……+x
2
x
3

x
300)3 x

903
x
602

x
301 (1+ x+ +…..+(31) (42)x

2 (603601)x
601)

Hencethecoefficientof intheaboveexpressionisx
601

-3× =45150(603601) (302300)

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

Q2.b)LetA={,,,,}andletRbearelationonAwhosematrixisa
1
a
2
a
3
a
4
a
5

Find *byWarshall’salgorithm. [6]M
R

Solution:-

A={ ,, ,, }a
1
a
2
a
3
a
4
a
5

=M
R [

1 0 0 1 0
0 1 0 0 0
0 0 0 1 1
1 0 0 0 0
0 1 0 0 1

]
=M

R
W

0

=W
0 [

1 0 0 1 0
0 1 0 0 0
0 0 0 1 1
1 0 0 0 0
0 1 0 0 1

]



Computing :W
1

=1ispresentat1,4C
1

=1ispresentat1,4R
1

Put1in(1,1);(1,4);(4,1);(4,4)

=W
1 [

1 0 0 1 0
0 1 0 0 0
0 0 0 1 1
1 0 0 1 0
0 1 0 0 1

]
ComputingW

1

=1ispresentat2,5C
2

=1ispresentat2R
2

Put1in(2,2)and(5,2)

=W
2 [

1 0 0 1 0
0 1 0 0 0
0 0 0 1 1
1 0 0 1 0
0 1 0 0 1

]
ComputingW

3

=1ispresentatnopositionC
3

=1ispresentat4,5R
3

Noneworderedpair,therefore =W
3

W
2

=W
3 [

1 0 0 1 0
0 1 0 0 0
0 0 0 1 1
1 0 0 1 0
0 1 0 0 1

]
ComputingW

4

=1ispresentat1,3,4C
4

=1ispresentat1,4R
4

Put1in(1,1);(1,4);(3,1);(3,4);(4,1);(4,4)

=W
4 [

1 0 0 1 0
0 1 0 0 0
1 0 0 1 1
1 0 0 1 0
0 1 0 0 1

]
ComputingW

5



=1ispresentat3,5C
5

=1ispresentat2,5R
5

Put1in(3,2);(3,5);(5,2);(5,5)

=W
5 [

1 0 0 1 0
0 1 0 0 0
1 1 0 1 1
1 0 0 1 0
0 1 0 0 1

]
=M

∞

R
W

5

Transitiveclosure={ , , , , , , , , ,(,)(,a
1
a
1
)(,a

1
a
4
)(,a

2
a
2
)(,a

3
a
1
)(,a

3
a
2
)(,a

3
a
4)(,a

3
a
5)(,a

4
a
4
)(,a

5
a
2)a

5
a
5
}

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

Q2.c)Findthecompletesolutionoftherecurrencerelation: [4]

+2 =n+3forn≥1andwith =3an a
n-1

a
0

Solution:-

=3a
0

Recurrencerelation:- +2 =n+3an a
n-1

Thecharacteristicsequationis:-

α+2=0

α=-2

Homogenoussolutionis:

= (-2a
(n)

n A
1

)
n

Forparticularsolution:

RHSislinearpolynomial,theparticularsolutionwillbeoftheform +P
0

P
n

1

= + nan p
0

p
1

= + (n-1)a
n-1

p
0

p
1

Substitutingthesevaluesingivenequation

+ n+2 =n+3P
0

P
1

[+P
0
P
1
(n-1)]

+ n+2 +2 n-2 =n+3P
0

P
1

P
0

P
1

P
1

+3 n=n+3(3 -2P
0
P
1
) P

1

Comparingcoefficientonbothsides



3 -2 =3;3 =1P
0

P
1

P
1

=P
1

1

3

3 - =3P
0

2

3

3 =P
0

11

3

=P
0

11

9

Thusthegeneralsolutionis:

= +an a
(n)

n a
(p)

n

= (-2 + +an A
1

)
n 11

9

1

3

Usinginitialcondition; =3a
0

=1.78(-2 + + nan )
n 11

9

1

3

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

Q2.d)Letf:R→Rdefinedasf = andg:R→Rdefinedasg =4 +1(x) x
3

(x) x
2

Findoutgof,fog,, [4]f
2
g
2

Solution:-

1.gof=g(f(x))=g()=4 +1=4 +1x
2

()x
32

x
6

2.fog=f(g(x))=f(4 +1)=x
2

(4 +1)x
2 3

3. =fof=f(f(x))=f()=f
2

x
3

()x
33

4. =gog=g(g(x))=g(4 +1)=4 +1g
2

x
2 (4 +1x

2 )2

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



Q3.a)Giventhatastudenthadprepared,theprobabilityopassingacertain

entranceexamis0.99.Giventhatastudentdidnotprepare,theprobabilityof

thepassingtheentranceisexamis0.5.Assumethattheprobabilityo

preparingis0.7.Thestudentfailsintheexam.Whatistheprobabilitythathe

orshedidnotprepare. [6]

Solution:-

Probabilitytreediagram

Wewillfind:

P(Fail| )=P(Fail∩Pr’)Pr
'

P(Fail| )=P(Fail∩Pr’)+P(Fail∩Pr)Pr
'

P(Fail| )= =0.976Pr
' 0.3×0.95

0.3×0.95+0.7×0.01

Probability=0.976

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

Q3.b)Defineanequivalencerelationwithexample.Let‘T’beasetoftriangles

inaplaneanddefineRasthesetR={(a,b)|a,b∈Tandaiscongruenttob}

thenshowthatRisanequivalencerelation. [6]

Solution:-

ArelationRonasetAiscalledanequivalencerelationifitisreflexsivesymmetricand

transitive.



eg:-letA=IRandRbe‘qualityofnumbers‘.

ConsiderallsubsetsofauniversalsetandRbetherelation‘equalityofsets’.

AissetoftrianglesandRis‘similarity’oftriangles.

Digraphofequivalencerelationwillhavealoop.Edgefromb,aifa,bispresentandifare

froma,bandarefromb,c;thereshouldbearefromatoc.

LetTbesetoftrianglesinaplace.

Sinceeverytriangleiscongruenttoitself;Risreflexive.

If∆aiscongruentto∆b,then∆biscongruentto∆a;Rissymmetric

If∆a≅∆band∆b≅∆cimplies∆a≅∆c;

Ristransitive.

ThereforeRisequivalencerelation.

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

Q3.c)LetA=B=R,thesetofrealnumbers.Letf:A→Bbegivenbytheformula

f =2 -1andletg:B→Abegivenbytheformula(x) x
3

g = .ShowthatfisbijectionbetweenAandBandgisa(x) y+
1

2

1

2

3

bijectionbetweenBandA. [4]

Solution:-

fisbijectionifitisonetooneandontof =2 -1tobeonetooneandonto(x) x
3

Ifa,b∈A

Suchthatf =f(b)(a)

2 -1=2 -1a
3

b
3

=a
3

b
3

a=b

fisonetoone

nowfory=2 -1x
3

1+y=2x
3

=
1+y

2
x
3



x=
y+1

2

3

Foreachy∈B;thereexistuniquexinA

Suchthatf =y(x)

fisonto

fisbijective

yisbijectiveifitisonetooneandonto

g =g(b)(a)

=+
a

2

1

2

3
+

b

2

1

2

3

Cubingbothsides;

+ = +
a

2

1

2

b

2

1

2

a=b

gisonetoone.

Nowforx∈A;thereexistsuniqueyinBsuchthatg(y)=x

gisonto.

Sogisbijective.

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

Q3.d)Let denotethesetoftheintegers{0,1,2,…,n-1}.LetObeabinaryzn
operationon denotesuchthataOb=thereminderofabdividedbyn.zn

i) ConstructthetablefortheoperationOforn=4

ii) Showthat(,O)isasemigroupforanyn. [4]zn

Solution:-

1.Tablefortheoperation*forn=4

*
4

0 1 2 3

0 0 0 0 0

1 0 1 2 3



2 0 2 0 2

3 0 3 2 1

2.Theset isclosedundertheoperation*becauseforanya,b,∈zn zn

(a*b)∈zn

(a b) c=a (b c)*
4

*
4

*
4

*
4

Leta=1;b=2;c=3

(1 2) 3=1 (2 3)*
4

*
4

*
4

*
4

2 3=1 (2)*
4

*
4

2=2

Isassociativeoperation

Fromabovededuction;(,*)issemigroupforn.zn

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

Q4.a) [6]

1. Among50studentsinaclass,26gotanAinthefirstexamination

and21gotanAinthesecondexamination.If17studentsdidnot

getanAineitherexamination,howmanystudentsgotanAin

bothexaminations?

2. IfthenumberofstudentswhogotanAinthefirstexaminationis

equaltothatinthesecondexamination.Ifthetotalnumberof

studentswhogotanAinexactlyoneexaminationis40andif4

studentsdidnotgetanAineitherexaminationthendetermine

thenumberofstudentswhogotanAinthefirstexaminationonly,

whogotAinthesecondexaminationonlyandwhogotanAin

boththeexamination.

Solution:

a)LetTbenoofstudents

LetFbestudentswhogotAin1stexam

LetSbestudentswhogotAin2ndexam



n(T)=50;n(F)=26;n(S)=21

noofstudentswhodidnotgetonAineitherexamination=17

noofstudentsgotanAinatleastoneexaminationis50-17=33

noofstudentsgotAinbothexamsisn(F∩S)

33=n(F)+n(S)–n(F∩S)

N(F∩S)=47-33=14

b)NumberofstudentswhogotanAin1stexamequaltothatin2ndexam;n(F)=n(S)

TotalnoofstudentswhogotanAinexactlyoneexaminationis40

N(F)+n(S)-2n(F∩S)=40 …………….(1)

4studentsdidnotgetanAinatleastoneexaminationis50-4=46

From(i);

n(F)+n(S)–2n(F∩S)=40

n(F)+n(S)-nF∩S)–n(F∩S)=40

46–n(F∩S)=40

n(F∩S)=6……………(2)

6studentsgotanAinbothexaminations

Usingequation(i)

n(F)+n(S)–2n(F∩S)=40

n(F)+n(S)–(2x6)=40

n(F)+n(S)=52

n(F)=n(S)=52/2=26

n(F)–n(F∩S)=26-6=20gotAinfirstexam

n(S)–n(F∩S)=26-6=20gotAinfirstexam.



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

Q4.b)Considerthe(2,5)groupencodingfunction [6]

e:→ definedby:B
2
B
5

e(00)=000000 e(01)=01110

e(10)=10101 e(11)=11011

Decodethefollowingwordsrelativetoamaximumlikelihooddecoding

function:

i) 11110 ii)10011 iii)10100

Solution:-

e: → definedby;B
2

B
5

e(00)=00000 e(01)=01110

e(10)=10101 e(11)=11011

decodingtable;

00 01 10 11

00000 01110 10101 11011

00001 01111 10100 11010

00010 01100 10111 11001

00100 01010 10001 11111

01000 00110 11101 10011

10000 11110 00101 01011

1.Wereceivetheword11110wefirstlocateitin2ndcolumn.Thewordattopis01110.

Wedecode11110as01

2.Wereceivetheword10011wefirstlocateitin4th column.Thewordattopis11011.

Wedecodeitas11

3.Wereceivetheword10100wefirstlocateitin3rdcolumn.Thewordattopis10101.

Wedecodeitas10.

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



Q4.c)(i) IseveryEuleriangraphaHamiltonian? [4]

3. IseveryHamiltoniangraphaEulerian?

Explainwiththenecessarygraph.

Solution:-

1.LetG=(V,E)beagraph.Aeuleriangraphisagraphwhichpassesthrougheveryedge

exactlyonce.

Let ( ,)beagraph.AHamiltoniancircuitisonewhichpassesthrougheveryG
1
V
1
E
1

vertexexactlyone.AgraphiscalledHamiltonianifitpossesaHamiltoniancircuit.

Eulerian:a,b,c,d,a

Hamiltonian:a,b,c,d,a

Eulerian:c,a,b,c,e,d,c

NoHamiltonian

HenceeveryeuleriangraphisnotHamiltonian.

2.InHamiltoniangraph,weneedtovisiteachvertexonceexceptlastvertex.



Repetitionofedgeisnotnecessary.ThereforeHamiltoniangraphmaynotbe

Eulerian.

Hamiltonianbutnoteulerian(sinceitisnotpossibletocoveralledgesatonce).

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

Q4.d)Giventheparitycheckmatrix. [4]

H=|1 1 0 1 0 0
0 1 1 0 1 0
1 0 1 0 0 1

|
FindtheminimumdistanceofthecodegeneratedbyH.Howmanyerrorsit

candetectandcorrect?

Solution:-

H=|1 1 0 1 0 0
0 1 1 0 1 0
1 0 1 0 0 1

|
Inthegivenparitycheckmatrix,allcolumnsaredistinctandnonzero.

Sod>=3

Wecanusethepropertythattheminimumdistanceofabinarylinearcodeisequaltothe

smallestnoofcolumnsoftheparitycheckmatrixHthatsumuptozero.

Wecansosumoffirstthreecolumnsiszerosominimumdist=3

Itcancorrect( -1)/2=1errord
min

Itcandetect -1=2errors.d
min

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



Q5a)Explainpigeonholeprincipleandextendedpigeonholeprinciple.Show

thatinanyroomofpeoplewhohavebeendoingsomehandshakingtherewill

alwaysbeatleasttwopeoplewhohaveshakenhandsinthesamenumberof

times. [6]

Solution:-

Pigeonholeprinciple:Ifnpigeonsareassignedtompigeonholesandm<nthenatleast

onepigeonholecontainstwoormorepigeons.

Extendedpigeonhole:Ifnpigeonsareassignedformpigeonholesthenoneofthe

pigeonholesmustobtainatleast +1pigeons.[(n-1)m ]
Therearenpeopleinaparty.(n≥2).Ifnotwopeoplehaveshakenhandswithequal

numberofpeoplethentheirhandshakecountmustdifferbyatleast1.Sothepossible

choiceforhandshakecountwouldbe0,1……n-1.Theseareexactlynchoicesandnpeople.

Ifthereexitapersonwith(n-1)handshakecount,therecanbeapersonwith0handshake

count.Thusreducingthepossiblechoicesto(n-1).Nowduetopigeonholeprinciple,we

havethatatleasttwopersonwillhavesamenumberofhandshakecount.

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

Q5.b)DeterminewhethertheposetwiththefollowingHassediagramsare

latticeornot.Justifyyouranswer. [6]



Solution:-

1.LUB:-

V a b c d e f g

a a b e d e f g

b b b e d e f g

c c e c f e f g

d d d f d f f g

e e e e f e f g

f f f f f f f g

g g g g g g g g

GLB:-

^ a b c d e f g

a a a a a a a a

b a b a b b b b

c a a c a c c c

d a b a d b d d

e a b c b e e e

f a b c d e f f

g a b c d e f g



2.LUB:-

V a b c d e f g h

a a b c d e f g h

b b b f d f f g h

c c f c f e f g h

d d d f d f f h h

e e f e f e f g h

f f f f f f f h h

g g g g h g h g h

h h h h h h h h h

GLB:-

^ a b c d e f g h

a a a a a a a a a

b a b a b a b b b

c a a c a c a c a

d a b a d a d b d

e a a c a e e e e

f a b a d e f - f

g a b c b e - g g

h a b a d e f g h



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

Q5.c)Fromthefollowingdigraphs,writetherelationasetoforderedpairs.

Aretherelationsequivalencerelations? [4]

Solution:-

Anequivalencerelationisreflexive,symmetricandtransitive.

=R
1

{ , , , , ,(c,d)(a,b)(a,c)(b,a)(b,d)(c,c) }

isnotreflexivebecause(a,a),(b,b),and(d,d)doesnotexistR
1

isnotequivalence.R
1



={ , , , , ,(c,a)}R
2

(a,a)(b,b)(c,c)(a,b)(b,c)

Relation isreflexiveandtransitivebutnotsymmetricbecause(a,b)existsbut(b,a),(c,b)R
2

(a,c)donotbelongtoR
2

Hence isnotequivalencerelation.R
2

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

Q5.d)ForthesetX={2,3,6,12,24,36},arelation≤isdefinedasx≤yifx

dividesy.DrawtheHassediagramfor(X,≤).Answerthefollowing:

i)Whatarethemaximalandtheminimalelements?

ii)Giveoneexampleofchainandantichain

iii)Istheposetalattice. [4]

Solution:-

R={ , , , , , , , , , , ,(2,2)(2,6)(2,12)(2,24)(2,36)(3,3)(3,6)(3,12)(3,24)(3,36)(6,6)(6,12)
, , , , , ,(36,36)(6,24)(6,36)(12,12)(12,24)(12,36)(24,24) }

Hassediagram:-

1.Maximal:24,36

Minimal:2,3

2.Chain={2,6,12,24}

Antichain={2,3}

Thisposetisnotalattice



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

Q6.a)Provethattheset(1,2,3,4,5,6}isagroupundermultiplicationmodulo

7. [6]

Solution:-

Multiplicationmodule7tableforsetAis

X
7

1 2 3 4 5 6

1 1 2 3 4 5 6

2 2 4 6 1 3 5

3 3 6 2 5 1 4

4 4 1 5 2 6 3

5 5 3 1 6 4 2

6 6 5 4 3 2 1

1isidentityelementofalgebraicsystem

a 1=a=1 aX
7

X
7

eg:-1 1=1;2 1=2;3 1=3………………..6 1=6X
7

X
7

X
7

X
7

recallthat isthatelementofGsuchthata*a
-1

a
-1

2 4=1 inverseof2=4X
7

3 5=1 inverseof3=5X
7

6 6=1 inverseof6=6X
7

Wehave =22
'



=2 2=42
2

X
7

=2 2=4 2=12
3

X
7

X
7

=8 2=1 2=22
4

X
7

X
7

Hence|2|=3

2isnotgenerator

Wehave =33
'

=3 3=23
2

X
7

=9 3=2 3=63
3

X
7

X
7

=27 3=6 3=43
4

X
7

X
7

= 3=4 3=53
5

3
4
X
7

X
7

= 3=5 3=13
6

3
5
X
7

X
7

3isgeneratorofthisgroupandiscyclic

Subgroupgeneratedby{3,4}isdenotedby<{3,4}>since3,4areelementofthissetthey

havetobetherein<3,4>

Inverseof3is5and4is2

3,4,5,2∈<{3,4}>

3 4=5X_74=5 5 4=6X
7

X
7

3 3=2X_73=2 6 6=1X
7

X
7

3 5=1 X_75=1 5 1=5X
7

X
7

4 4=2X_74=2 1 1=1X
7

X
7

3 2=6 X_72=6 5 2=3X
7

X
7

5 5=4 3 6=4X
7

X
7

5 6=2 2 2=4X
7

X
7

<3,4>=<1,2,3,4,5,6>

Subgroupgeneratedby<{3,4}>isthesetAitself.

Hencetheset(1,2,3,4,5,6}isagroupundermultiplicationmodulo7.

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



Q6.b)Givenageneratingfunction,findoutcorrespondingsequence [6]

i) ii)
1

3-6x

x

1-5x+6x
2

Solution:-

1. =
1

3-6x

1

3(1-2x)

Thesimplegeometricfunctionthatgivesthesumofgeometricseries

=
1

1-x
⅀
∞

n=0
x
n

Replacexby2x

= .
1

1-2x
⅀
∞

n=0
2
n
x
n

Multiplythisby1/3

= .
1

3(1-2x)
1

3
⅀
∞

n=0
2
n
x
n

Theassociatedsequenceis(0,,,,……
2

3

4

3

8

3 )

2.
x

1-5x+6x
2

Weknow:1-5x+6 =(1-2x)(1-3x)x
2

Therefore =
x

1-5x+6x
2

x

(1-2x)(1-3x)

x=A +B(1-2x)(1-3x)

Putx=½ and1/3

WegetA=-1andB=1

f = + =(x)
1

(1-3x)

1

(1-2x)
⅀
∞

n=0
( -3

n
x
n
2
n
x
n)

= - forn≥0an 3
n

2
n

Sequenceis(0,1,5,19,65,…..)

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



Q6.c)Determinewhetherthefollowinggraphsareisomorphicornot.[4]

Solution:-

Hencebothgraph and contain8verticesand10edgesnoofverticesofdegree2inG
1

G
2

bothgraphsare4.Thenumberofverticesofdegree3inbothgraphsare4.

Foradjacency,considerthevertex1ofdegree3.In itisadjacenttotwoverticesofG
1

degree3and1vertexofdegree2.Butin theredoesnotexistanyvertexofdegree3G
2

whichisadjacenttodegree3and1vertexofdegree2.Henceadjacencyisnotpresented.

Hencegivengraphsarenotisomorphic.

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

Q6.d)Provethefollowing(uselawsofsettheory) [4]

A× =(A×X)∩(A×Y)(X∩Y)

Solution:-

A× =(A×X)∩(A×Y)(X∩Y)

Let(a,x)∈A× ……………..(1)(X∩Y)

BydefinitionoftheCartesianproduct

a∈Aandx∈X∩YY

ince,x∈X∩Y

x∈X andx∈Y

(a,x)∈A×X and(a,x)∈A×Y

G1 G2



(a,x)∈(A×X )∩ (A×Y)

A× ⊆ ∩ (A×Y) ……………..(2)(X∩Y) (A×X)

Againlet;(a,x)∈ & (a,x)∈(A×X) (A×Y)

a∈ A,x∈X& x∈YY

∈ AA& x∈X∩Y

(a,x)∈A×(X∩Y)

(A×X )∩ (A×Y)⊆ A× …………..(3)(X∩Y)

From(1)and(2)weget,

A× = (A×X )∩ (A×Y)(X∩Y)

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


