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Q1]a)Twodicearerolled,findtheprobabilitythatthesumis (6)

1.Equalto1 2.Equalto4 3.Lessthan13

Solution:-

Twodicearerolled

Samplespace= =366
2

Possiblecombinations

(1,1) (1,2) (1,3) (1,4) (1,5) (1,6)

(2,1) (2,2) (2,3) (2,4) (2,5) (2,6)

(3,1) (3,2) (3,3) (3,4) (3,5) (3,6)

(4,1) (4,2) (4,3) (4,4) (4,5) (4,6)

(5,1) (5,2) (5,3) (5,4) (5,5) (5,6)

(6,1) (6,2) (6,3) (6,4) (6,5) (6,6)

1.Sumofrollofdie=1

Sinceminimumsumwhentwodicearerolled=2

Therefore,P(sumofrollofdice=1)= =
noofpossibleoutcomes

totalnoofoutcomes

0

36

P(sumofrollofdice=1)=0

2.Sumofrollofdie=4



Therefore,P(sumofrollofdice=4)= = =
noofpossibleoutcomes

totalnoofoutcomes

3

36

1

12

P(sumofrollofdice=4)=
1

12

3.Sumofrollofdie=13

Maximumsumwhentwodicearerolled=12

Therefore,P(sumofrollofdice=13)= =
noofpossibleoutcomes

totalnoofoutcomes

0

36

P(sumofrollofdice=13)=0

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

Q1]b)Usethelawsoflogictoshowthat (6)

→~pisatautology[ ^~q(p→q) ]

Solution:-

LHS:- →~p[ ^~q(p→q) ]

~[ ~̂q]v~p ……..[p→q=~pvq](p→q)

~[ ~̂q]v~p ……..[p→q=~pvq](~p→q)

~[ v(qʌ~q]v~p ……..[distributive](~p→~q)

~[ vF]v~p ……..[pʌ~p=F](~pʌ~q)

~[ ]v~p ……..[pʌF=p](~pʌ~q)

[~ ]v~p ……..[~ =~pv~q](~p)ʌ~(~q) (p∩q)

v~p ………….~ =p[pvq] (~p)

vq ……………….[associative](pv~p)

Tvq ……….[pv~p=T]

T

→~pisatautology[ ^~q(p→q) ]



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

Q1]c)DeterminethematrixofthepartialorderofdivisibilityonthesetA.

DrawtheHassediagramoftheposet.Indicatethosewhicharechains (8)

1.A={1,2,3,5,6,10,15,30}

2.A={3,6,12,36,72}

Solution:-

1.A={1,2,3,5,6,10,15,30}

=M
A [

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

]
Hassediagram:-



2.A={3,6,12,36,72}

=M
A [

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

]

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



Q2]a)Findthecomplementofeachelementin (6)D
42

Solution:-

={1,2,3,6,7,14,21,42}D
42

M = [
1 1 1 1 1 1 1 1
0 1 0 1 0 1 0 1
0 0 1 1 0 0 1 1
0 0 0 1 0 0 0 1
0 0 0 0 1 1 1 1
0 0 0 0 0 1 0 1
0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1

]
Hassediagram:-

Element Complement

1 42

2 21

3 14

6 7

7 6

14 3

21 2

42 1

Thegivenlattice iscomplementedlattice.D
42



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

Q2]b)LetQbethesetofpositiverationalnumberswhichcanbeexpressedin

theform whereaandbareintegers.Provethatalgebraicstructure(Q,.)2
a
3
b

isagroup.Where.isamultiplicationoperation. (6)

Solution:-

Sinceforeverypaira,b∈Z;thereexistsauniqueelement

Associative:- .c= .(b.c)(a.b) (a)

LHS:-

[ . ].( )2
a
3
b
2
c
3
d

2
e
3
f

[ ].( )2
a+c
3
b+d

2
e
3
f

……………..(1)2
a+c+e

3
b+d+f

RHS:-

.( . )(2a3b)2
c
3
d
2
e
3
f

.( )(2a3b)2
c+e
3
d+f

………………(2)2
a+c+e

3
b+d+f

Equation(1)isequaltoequation(2)

‘.‘isassociative

Identityelement:-a.e=a

. . =2
a
3
b
(e) 2

a
3
b

e=1

Inverse:-a. =ea
-1

. =12
a
3
b
a
-1

= ∈Qa
-1

2
-a
3
-b

‘.‘isagroup

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



Q2]c)Defineisomorphicgraphs.Showwhetherthefollowinggraphsare

isomorphicornot. (8)

Solution:-

Twographsaresaidtobeisomorphicif:

1.Theyhavesamenumberofvertices

2.Theyhavesamenumberofedges

3.Theymusthavethesamedegreeofvertices.

n( )=4G
1

n( )=4G
2

noofedgesin =6G
1

noofedgesin =6G
2

degreeofa=4,degreeofa’=3

degreeof and arenotequalG
1

G
2

hence, and arenotisomorphic.G
1

G
2



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

Q3]a)DeterminewhichofthefollowinggraphcontainsanEulerianor

Hamiltoniancircuit. (6)

Solution:-

Fig(a)

NotEulerianasdegreeofais3whichisodd

YesHamiltoniancircuitispresent

a-b-c-d-e-f

Fig(b)



NotEulerianasbandgareofodddegreenotHamiltonianaseachvertexcannotbevisited.

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

Q3]b)ForallsetsA,XandYshowthat (6)

A× = ∩(A×Y)(X∩Y) (A×X)

Solution:-

TP=A× = ∩(A×Y)(X∩Y) (A×X)

LHS:-

=A×(X∩Y)

= x∈Aandy∈X∩Y}{(x,y)|

= x∈Aand(y∈Xandy∈Y)}{(x,y)|

= (x∈Aandy∈X)(y∈Xandy∈Y}{(x,y)|

= ∩ x∈Aandy∈Y}{(x,y)|(x∈Aandy∈X} {(x,y)|

= ∩(A×Y)(A×X)

=RHS

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

Q3]c)Letf(x)=x+2,g(x)=x–2andh(x)=3xforx∈R,whereR=setofreal

numbers.Find(gof),(fog),(fof),(gog),(foh),(hog),(hof),(fohog) (8)

Solution:-

1.gof=g(f(x))=g(x+2)=(x+2)–2=x

2.fog=f(g(x))=f(x-2)=(x-2)+2=x

3.fof=f(f(x))=f(x+2)=x+2+2=x+4

4.gog=g(g(x))=g(x-2)=(x-2)-2=x-4

5.foh=f(h(x))=f(3x)=(3x)+2=3x+2

6.hog=h(f(x))=h(x+2)=3(x+2)=3x+6

7.fohog=f[h(g(x))]=f[h(x-2)]=f[3(x-2)]=f(3x-6)=3x-6+2=3x-4



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

Q4]a)LetRisabinaryrelation.LetS={(a,b)|(a,c)∈Rand(c,b)∈Rforsome

c}showthatifRisanequivalencerelationthenSisalsoanequivalence

relation. (6)

Solution:-

Risequivalencerelation;thereforeRisreflexive,symmetricandtransitive.

Leta,b,cbeanythreeelements

BydataifaRbandaRc => bRc

Puttingc=a;weget;

aRbandaRa=>bRa

butbyreflexive;aRaistrue

ifaRb;thenbRa

thereforeSissymmetric

ifaRbandaRcthenbRc

sinceRissymmetricifaRb,thenbRa

bRaandaRcgivebRc

thereforeSistransitive

Sisreflexive,symmetricandtransitive

ThereforeSisequivalencerelation.

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

Q4]b)Determinethegeneratingfunctionofthenumericfunction wherear

1. = + , r≥0ar 3
r

4
r+1

2. =5 ,r≥0 (6)ar



Solution:-

1. = + =4a
0

3
0

4
1

= + =19a
1

3
1

4
2

= + =73a
2

3
2

4
3

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

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

Generatingfunction

= + x+ +______________⅀
∞

n=0
anx

n
a
0

a
1

a
2
x
2

=4+19x+73 +_________x
2

2.Fortaking5

=5; =5; =5;……………..a
0

a
1

a
2

Generatingfunction;

= + x+ +______________⅀
∞

n=0
anx

n
a
0

a
1

a
2
x
2

=5+5x+5 +_________x
2

=5(1+x+ …..)x
2

=5(1-x)
-1

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

Q4]c)Considerthe(3,6)encodingfunctione: → definedbyB
3

B
6

e(000)=000000 e(001)=001100 e(100)=100101 e(111)=111010

e(010)=010011 e(011)=011111 e(110)=110110e(101)=101001

decodethefollowingwordsrelativetoamaximumlikelihooddecoding

function

1.000101 2.010101 (8)



Solution:-

e: →B
3

B
6

e(000)=000000 e(001)=001100

e(010)=010011 e(011)=011111

e(100)=100101 e(101)=101001

e(110)=110110 e(111)=111010

000000 001100 010011 011111 100101 101001 110110 111010

000001 001101 010010 011110 100100 101000 110111 111011

000010 001110 010001 011101 100111 101011 110100 111000

000100 001000 010111 011011 100001 101101 110010 111110

001000 000100 011011 010111 101101 100001 111110 110010

010000 011100 000011 001111 110101 111001 100110 101010

100000 101100 110011 111111 000101 001001 010110 011010

100011 101111 110000 111100 000110 001010 010101 011001

1.000101isreceivedin5thcolumnandisunderlinedthewordattopis100101

Bydatae(100)=100101

d(100101)=100

2.010101isreceivedin7thcolumnandisunderlined.Thewordattopis110110

e(110)=110110

d(110110)=110

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

Q5]a)Determinethenumberofpositiveintegersnwhere1≤n≤100andn

isnotdivisibleby2,3or5. (6)



Solution:-

n(S)=noofintegersintheset=100

n(T)=noofintegersdivisibleby2=100/2=50

n(T’)=noofintegersdivisibleby3=100/3=33

n(F)=noofintegersdivisibleby5=100/5=20

n(T∩T’)= =16; n(T’∩F)= =6
100

2×3

100

5×3

n(T∩F)= =10; n(T∩T’∩F)= =3
100

2×5

100

2×3×5

noofintegersdivisibleby2or3or5

n(T∪T’∩F)=n(T)+n(T’)+n(F)–n(T∩T’)–n(T∩F)–n(T’∩F)+n(T∩T’∩F)

=50+33+20–16–10–6+3

=74

Noofintegersnodivisibleby2or3or5

 N( )=n(S)–n(T∪T’∪F)
̅

T∪T'∪F

=100–74=26

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



Q5]b)Usemathematicalinductiontoshowthat

1+5+9+……………..+(4n-3)=n(2n-1) (6)

Solution:-

LetusproveP(1)istrue

LHS:4(1)–3=1

RHS:1(2-1)=1

LHS=RHS

P(1)istrue

LetusassumeP(k)istrue

1+5+9+…………..(4k-3)=k(2k–1)

LetusproveP(k+1)istrue

1+5+9+………..(4k–3)+4(k+1)–3=(k+1)[2(k+1)-1]

LHS:k(2k-1)+(4k+1)

=2 -k+4k+1k
2

=2 +3k+1k
2

=2 +2k+k+1k
2

=2k(k+1)+1(k+1)

=(2k+1)(k+1)

=(k+1)

=RHS

ThereforeP(k)istrueforallk∈N

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



Q5]c)Findthegreatestlowerboundandleastupperboundoftheset{3,9,12}

and{1,2,4,5,10}iftheyexistsintheposet(z+,/).Where/istherelationof

divisibility. (8)

Solution:-

1.S={3,9,12}

GLB:-

ʌ 3 9 12

3 3 3 3

9 3 9 3

12 3 3 12

LUB:-

v 3 9 12

3 3 9 12

9 9 9 -

12 12 - 12

2.S={1,2,4,5,10}



GLB:-

ʌ 1 2 4 5 10

1 1 1 1 1 1

2 2 2 2 1 2

4 2 2 4 1 2

5 1 1 1 5 5

10 2 2 2 5 10

LUB:-

v 1 2 4 5 10

1 1 2 4 5 10

2 2 2 4 10 10

4 4 4 4 - -

5 5 10 - 5 10

10 10 10 - 10 10

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

Q6]a)LetA={1,2,3,4}andLetR={(1,1),(1,2),(1,4),(2,4),(3,1),(3,2),(4,2),

(4,3),(4,4)}.findtransitiveclosurebyWarshall’salgorithm. (6)

Solution:-

A={1,2,3,4}



R={(1,1),(1,2),(1,4),(2,4),(3,1),(3,2),(4,2),(4,3),(4,4)}

=M
R [

1 1 0 1
0 0 0 1
1 10 0
0 1 1 1

]
=W

0 [
1 1 0 1
0 0 0 1
1 10 0
0 1 1 1

]
→1isat1,3C

1

→1isat1,2,4R
1

Replaceby1at(1,1),(1,2),(1,4),(3,1),(3,2),(3,4)

=W
1 [

1 1 0 1
0 0 0 1
1 10 1
0 1 1 1

]
→1isat1,3C

2

→1isat4R
2

Replaceat(1,4)and(3,4)

=W
2 [

1 1 0 1
0 0 0 1
1 10 1
0 1 1 1

]
→1isat4C

3

→1isat1,2,4R
3

Replaceby1at(4,1),(4,2)(4,4)

=W
3 [

1 1 0 1
0 0 0 1
1 10 1
1 1 1 1

]
→1isat1,2,3,4C

4

→1isat1,2,3,4R
4

Replaceby1inallcombinations



=W
4 [

1 1 1 1
1 1 1 1
1 11 1
1 1 1 1

]
={ , , , , , , , , , , ,R

00 (1,1)(1,2)(1,3)(1,4)(2,1)(2,2)(2,3)(2,4)(3,1)(3,2)(3,3)

, , , ,(4,4)}(3,4)(4,1)(4,2)(4,3)

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

Q6]b)LetH={[0 ,[3}findtheleftandrightcosetsingroup .IsHa]
6

]
6

Z
6

normalsubgroupofgroupof (6)Z
6

Solution:-

TableofZ
6

+
6

0 1 2 3 4 5

0 0 1 2 3 4 5

1 1 2 3 4 5 0

2 2 3 4 5 0 1

3 3 4 5 0 1 2

4 4 5 0 1 2 3

5 5 0 1 2 3 4

Thegroup isabelianasa+b=b+afora,b∈Z
6

Z
6

LeftcosetofH={[0],[3]}withrespecttoaintheset isZ
6

aH={a*h|h∈H}

0H={0+0,0+3}={0,3}; 1H={1+0,1+3}={1,4}

2H={2+0,2+3}={2,5}; 3H={3+0,3+3}={3,0}

4H={4+0,4+3}={4,1}; 5H={5+0,5+3}={5,2}

RightcosetofH={[0],[3]}wrtainset

Ha={h*a|h∈H}



H0={0+0,3+0}={0,3}; H1={0+1,3+1}={1,4}

H2={0+2,3+2}={2,5}; H3={0+3,3+3}={3,0}

H4={0+4,3+4}={4,7}; H5={0+5,3+5}={5,8}

Clearlywehave,

H0=0H,1H=H1,2H=H2,…………5H=H5

HisanormalsubgroupofZ
6

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

Q6]c)Findthecompletesolutionoftherecurrencerelation

+2 =n+3forn≥1andwith =3 (8)an a
n-1

a
0

Solution:-

Thecharacteristicsequation:-r+2=0

r=-2

Solutionis =B(-2a
(h)

n )
n

Letparticularsolutionbe =an+ba
(p)

n

Puttingthisvalueof ingivenequationan

+2 =n+3(an+b) [a +b(n-1) ]

3an+ =n+3(3b-2a)

3a=1=>a=
1

3

And3b-2a=3

b=
11

9

Totalsolution =B(-2 + +an )
n n

3

11

9

Constantisfoundbyinitialcondition

3=B+
11

9



B=
16

9

Requiredsolution:- = (-2 + +an
16

9
)
n n

3

11

9

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


