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Q1.a)Provebyinductionthatthesum ofthecubesofthreeconsecutive

numbersisdivisibleby9. [5]

Solution:- Lettheconsecutivenumbersben,n+1,n+2

P(n): + + =9kn
3 (n+1)3 (n+2)3

LHS: + + =>1+8+27=361
3

2
3

3
3

36isdivisibleby9

LetusassumeP(k)istrue;

LHS: + + =9mk
3 (k+1)3 (k+2)3

=> + =9m-(k+1)3 (k+2)3 k
3

LetusproveP(k+1)istrue;

LHS:( + +k+1)
3 (k+2)3 (k+3)3

=>9m- +k
3 (k+3)3

=>9m- + +9 +27k+27k
3

k
3

k
2

=>9m+9 +27k+27k
2

=>9(m+ +3k+3)k
2

WhichimpliesP(k+1)istrue

Therefore,P(k)istrue

Therefore,P(n)istrue.

Henceforn∈N,theresultistrue.



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

Q1.b)Findthegeneratingfunctionforthefinitesequences.

i)2,2,2,2,2,2 ii)1,1,1,1,1,1 [5]

Solution:

1.Multiplyingthesequencesuccessivelyby ,,,,….x
0
x
1
x
2
x
3

2 +2 +2 +2 +….x
0

x
1

x
2

x
3

2 + + + +….)(x
0

x
1

x
2

x
3

2(1-x)-1

Ans:
2

1-x

2.Multiplyingthesequencesuccessivelyby ,,,,….x
0
x
1
x
2
x
3

+ + + +….x
0

x
1

x
2

x
3

+ + + +….)(x
0

x
1

x
2

x
3

(1-x)-1

Ans:
1

1-x

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

Q1.c)Aboxcontains6whiteballsandredballs.Inhowmanyways4ballscan

bedrawnfromtheboxif,i)theyaretobeofanycolorii)alltheballstobeof

thesamecolor. [5]

Solution:

1.Thereare11ballsand4aretobedrawn.

Thiscanbedonein11 =330C
4

2.Alltheballsofsamecolor:

4whiteballscanbedrawnfrom6C
4



4redballscanbedrawnfrom5C
4

Numberofways=6 .5 =15x5 =75C
4

C
4

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

Q1.d)Findthecomplementofeachelementin [5]D
30

Sol: ={1,2,3,5,6,10,15,30}D
30

1 ˅ 30

2 ˅ 30

3 ˅ 30

5 ˅ 30

6 ˅ 30

10 ˅ 30

15 ˅ 30

30 ˅ 30

1 ˄ 1

2 ˄ 1

3 ˄ 1

5 ˄ 1

6 ˄ 1

10 ˄ 1

15 ˄ 1

30 ˄ 1



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

Q2.a)DefineIsomorphism ofgraphs.Findifthefollowingtwographsare

isomorphic.Ifyes,findtheone-to-onecorrespondencebetweenthevertices.

[8]

Solution:

Iftwographsareisomorphicthen:

i) Theymusthavesamenumberofvertices.

ii) Theymusthavesamenumberofedges.

iii) Theymusthavesamedegreeofvertices.



n(G1)=8 n(G2)=8

no.ofedges=12 no.ofedges=12

degreeofeachvertex=3 degreeofeachvertex=3

Ans:Thegraphsareisomorphic.

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

Q2.b)Inacertaincollege4%oftheboysand1%ofthegirlsaretallerthan1.8

mts.Furthermore60%ofthestudentsaregirls.Iastudentatrandomistaller

than1.8mts,whatistheprobabilitythatthestudentwasaboy?Justifyyour

answer. [8]

Solution:

Fortheconveniencesupposethereare1000studentsinthecollege.

Therefore,

Tallerthan1.8 Lessthan1.8 Total

Boys 16 384 400

Girls 6 594 600

Total 22 978 1000



Sincethestudentselectedatrandomisfoundtobetallerthan1.8,thestudentisoneof22.

Butoneof22students,16areboys

Therefore,therequiredprobability= =
16

22

8

11

Ans:8/11

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

Q2.c)Prove∽(p∨(∼p∧q))and∼p∧ ∼qarelogicallyequivalentby

developingaseriesoflogicalequivalences. [4]

Solution:

ByDistributivelaw,

=> ∽( ∧(p∨q))(∼p∨p)

=> ∽(T∧(p∨q)) [ =T](∼p∨p)

=> ∽((p∨q))

=> ∽p∧ ∽q ByDemorgan’s

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

Q3.a)ProvethatsetG={1,2,3,4,5,6}isafiniteabeliangroupoforder6with

respecttomultiplicationmodulo7. [8]

Solution:

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



Fromthetable, isassociativeX
7

Eg:2 (3 5)=2 1=2X
7

X
7

X
7

(2 3) 5)=6 5=2X
7

X
7

X
7

a e=aX
7

Heree=1,identityelement=1

a =eX
7
a
-1

Everyelementhasamultiplicativeinverse.

Also,a e=b aX
7

X
7

4 5=6X
7

5 4=6X
7

Ans:Therefore,Gisabeliangroup.

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

Q3.b)LetA={1,2,3,4,5},letR={{1,1},{1,2},{2,1},{2,2},{3,3},{3,4},{4,3},{4,4},{5,5}}

andS={{1,1},{2,2},{3,3},{4,4},{4,5},{5,4},{5,5}}betherelationsonA.Findthe

smallestequivalencecontainingrelationRandS. [8]

Solution.

MR:

MS:

1 1 0 0 0

1 1 0 0 0

0 0 1 1 0

0 0 1 1 0

0 0 0 0 1

1 0 0 0 0

0 1 0 0 0

0 0 1 0 0

0 0 0 1 1

0 0 0 1 1



=M
R∪S

FindingW5 byWarshall’sAlgorithm,

C1:1isat 1,2

R1:1isat1,2

Put1in(1,1),(1,2),(2,1),(2,2)

W1=

C2:1isat 1,2

R2:1isat 1,2

Put 1 in (1,1),(1,2),(2,1),(2,2)

W2=

C3:1isat 3,4

R3:1isat 3,4

Put1in(3,3),(3,4),(4,3),(4,4)

1 1 0 0 0

1 0 0 0 0

0 0 1 1 0

0 0 1 1 1

0 0 0 1 1

1 1 0 0 0

1 0 0 0 0

0 0 1 1 0

0 0 1 1 1

0 0 0 1 1

1 1 0 0 0

1 0 0 0 0

0 0 1 1 0

0 0 1 1 1

0 0 0 1 1

1 1 0 0 0

1 0 0 0 0

0 0 1 1 0



W3=

C4:1isat4,5,6

R4:1isat4,5,6

Put1in(4,4),(4,5),(4,6),(5,4),(5,5),(5,6),(6,4),(6,5),(6,6)

W4=

C5:1isat 5,6

R5:1isat 5,6

Put1in(5,5),(5,6),(6,5),(6,6)

W5=

Therefore,

transitive closure=

{(1,1),(1,2),(2,1),(3,3),(3,4),(4,3),(4,4),(4,5),(5,4),(5,5)}

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

Q3.c)Testwhetherthefollowingfunctionisone-to-one,ontoorboth.

f:Z→Z,f = +x+1 [8](x) x
2

Sol:ThesetisZ

0 0 1 1 1

0 0 0 1 1

1 1 0 0 0

1 0 0 0 0

0 0 1 1 0

0 0 1 1 1

0 0 0 1 1

1 1 0 0 0

1 0 0 0 0

0 0 1 1 0

0 0 1 1 1

0 0 0 1 1



Totestwhetherfunctionisinjective,

f =f()(x
1
) x

2

+ +1= + +1=>x
2

1
x
1

x
2

2
x
2

=> ( + +1)=0(-x
2
x
1
)x

1
x
2

Therefore, - =0; + +1=0x
2
x
1

x
1

x
2

= ; =-1x
2

x
1

x
2

-x
1

Therefore,fisnotinjective.

Now,y= +x+1x
2

Ify=0; + +1=0x
1

x
2

x= =>xisimaginary,ie,∉Z
-1±1-4

2

Therefore,fisnotsurjective.

Ans:Thefunctionfisnotone-to-oneoronto

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

Q4.a)Showthatthe(2,5)encodingfunctione:→ definedbyB
2
B
5

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

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

Howmanyerrorswillitdetectandcorrect? [8]

Sol:

 00000 01110 10101 11011

00000 00000 01110 10101 11011

01110 01110 00000 11011 10101

10101 10101 11011 00000 01110

11011 11011 10101 01110 00000



Fromdiagonalelements,00000isidentityelement.

x⨁y∈Nforx,y∈N

Everyelementhasitsinverse.

Therefore,eisagroupcode.

00000,01110=(w,x)=3

00000,10101=(w,y)=3

00000,11011=(w,z)=4

01110,10101=(x,y)=4

01110,11011=(x,z)=3

10101,11011=(y,z)=3

Therefore,theminimumdistance=3

k+1=3,

k=2

Ans:Itcandetect2orlesserrors.

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

Q4.b)LetH=

be aparity checkmatrix.DeterminethegroupcodeeH:→B
3
B
6

[8]

Sol:

1 0 0

0 1 1

1 1 1

1 0 0

0 1 0

0 0 1



={000,001,010,011,100,101,110,111}B
3

= + +x
1

b
1
h
11

b
2
h
21

b
3
h
31

= + +x
2

b
1
h
12

b
2
h
22

b
3
h
32

= + +x
3

b
1
h
13

b
2
h
23

b
3
h
33

ButH=[1 0 0
0 1 1
1 1 1

]
Substitutingthevalues;

e =(000) 000x
1
x
2
x
3

=0.1+0.0+0.1=0x
1

=0.0+0.1+0.1=0x
2

=0.0+0.1+0.1=0x
3

e =(001) 001x
1
x
2
x
3

=0.1+0.0+1.1=1x
1

=0.0+0.1+1.1=1x
2

=0.0+0.1+1.1=1x
3

e =(010) 010x
1
x
2
x
3

=0.1+1.0+0.1=0x
1

=0.0+1.1+0.1=1x
2

=0.0+1.1+0.1=1x
3

e =(011) 011x
1
x
2
x
3

=0.1+1.0+1.1=0x
1

=0.0+1.1+1.1=0x
2

=0.0+1.1+1.1=0x
3



e =(100) 100x
1
x
2
x
3

=1.1+0.0+0.1=1x
1

=1.0+0.1+0.1=0x
2

=1.0+0.1+0.1=0x
3

e =(101) 101x
1
x
2
x
3

=1.1+0.0+1.1=0x
1

=1.0+0.1+1.1=1x
2

=1.0+0.1+1.1=1x
3

e =(110) 110x
1
x
2
x
3

=1.1+1.0+0.1=1x
1

=1.0+1.1+0.1=1x
2

=1.0+1.1+0.1=1x
3

e =(111) 111x
1
x
2
x
3

=1.1+1.0+1.1=0x
1

=1.0+1.1+1.1=0x
2

=1.0+1.1+1.1=0x
3

e(000)=000000 e(100)=100100

e(001)=001111 e(101)=101011

e(010)=010011 e(110)=110111

e(011)=011100 e(111)=111000

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



Q4.c)Howmanyfriendsmustyouhavetoguaranteethatatleastfiveofthem

willhavebirthdaysinthesamemonth? [4]

Sol:Sincetherearetwelvemonthsconsideringevendistribution,ifthereare48friends,

atleast4willhavebirthdayinthesamemonth.

Hence,ifwehave49friends,thenfiveofthemwillhavebirthdayinthesamemonth.

Orbyextendedpigeonholeprinciple,

+1=5[n-112]
=> =4[n-112]
=>n-1=48

Therefore,n=49.

Ans:Totalfriendsneededsothatatleastfiveofthemwillhavebirthdaysinthesamemonth

=49

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

Q5)a]LetGbeasetofrationalnumbersotherthan1.Let*beanoperation

onGdefinedbya*b=a+b–abforalla,b∈G.Provethat(G,*)isa group

(8)

Solution:-

Leta,b∈G

Assume,a+b-ab=1

a-b+b-ab=0

(a-1)(-b+1)=0

a=1andb=1;sincea,b∈Gthesetofrationalnumbers

a*(b*c)=a*(b+c-bc)=a+(b+c-bc)-a(b+c+bc)

=a+b+c-bc-ab-ac-abc



Gisassociative

a*0=0; 0∈Gisidentity

a* =0; exists∀(x,y)∈Ra
-1

a
-1

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

Q5]b)solve -7 +10 =6+8rgiven =1, =1 [4mk]ar ar a
r-2

a
0

a
1

Solution:-

-7 +10 =0ar ar a
r-2

-7r+10=0r
2

=0 r=2;5(r-2)(r-5)

Rootsarerealrationalanddistinct

Letthesolutionbe

=A +B5a
(n)

n 2
n

F(r)islinear;weassumeparticularsolutionasar+b

-7 +10 -6-8n=0(an+b) [a +b(n-1) ] [a +b(n-2) ]

n+ =0(4a-8) (-13a+4b-6)

4a-8=0

a=2

-26+4b-6=0

b=8

Solution:- =2 +3 +2n+8an (2)
n

(5)
n

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

Q5]c)LetA={a,b,c,d,e,f,g,h}.ConsiderthefollowingsubsetsofA

A1={a,b,c,d} A2={a,c,e,g,h} A3={a,c,e,g}

A4={b,d} A5={f,h}

DeterminewhetherfollowingispartitionofAornot.Justifyyouranswer.



1.{A1,A2} 2.{A3,A4,A5} (8)

Solution:-

Forpartition ∪ ∪…….. =AA
1

A
2

An

And ∩ =∅;i≠jA
i

Aj

Consider = and ={a,c,e,g,h}A
1

{a,b,c,d} A
2

∪ = ∪ = ≠AA
1

A
2

{a,b,c,d} {a,c,e,g,h} {a,b,c,d,g,h,e}

∩ = ≠0A
1

A
2

{a,c}

isnotapartition{ ,A
1
A
2
}

Consider ,A
3
A
4,
A
5,

= ; = ; ={f,h}A
3

{a,c,e,g} A
4

{b,d} A
5

∪ ∪ = =AA
3

A
4

A
5

{a,b,c,d,e,f,g,h}

∩ =∅A
3

A
4

∩ =∅A
4

A
5

∩ =∅A
3

A
5

,, isapartition.A
3
A
4
A
5

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

Q6]a)DrawtheHasseDiagramofthefollowingsetsunderthepartialorder

relationdividesandindicatewhicharechains.Justifyyouranswers.(8)

1.A={2,4,12,24}

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

Solution:-

Thegivenpartialorderrelationisdivides

1.A={2,4,12,24}



2.

Theposetisachain

3.B={1,3,5,15,30}

Theposetisnotachain

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

Q6]b)Letthefunctionsf,gandhdefinedasfollows: (8)

f:R->R,f(x)=2x+3



g:R->R,g(x)=3x+4

h:R->R,h(x)=4x

findgof,fog,fohandgofoh

Solution:-

1.gof = g(f(x))

= g(2x+3)

= 3(2x+3)+4

= 6x+9+4

= 6x+13

2.fog = f(g(x))

= f(3x+4)

= 2(3x+4)+3

= 6x+8+3

= 6x+11

3.foh = f(h(x))

= f(4x)

= 2(4x)+3

= 8x+3

4.gofoh = g(f(h(x)))

= g(f(4x))

= g(2(4x)+3)

= g(8x+3)

= 24x+9+4



= 24x+13

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

Q6]c)DetermineEulerCycleandpathingraphshownbelow (4)

Solution:-

NoEulerianpathexistsas4verticesareofodddegreei.ea,c,g,fareofodddegree=3

ThegraphisnotEulerianasnoteveryvertexhasevendegree.

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


