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B.E.
Third Semester Examination, May-2007

DISCRETE STRUCTURE

Note : Attempt only five question. ;
Q. L #f] Determine if each function is ONE-to-ONE :

(i)' To each person on the earth assign the number which correspond to his age.

(ii) To each country in the world assign altitude and longitude of its capital.

(iii) To each book written by only one author assign the author.

(iv) To each country in the world which has a prime minister assign its prime minister.
Ans.

(i To each person on the earth assign the number which correspond to his age.

This is not one-to-one function. E

{iiy To each country in the world assign latitude and longitude of its capital. This is one-to-one function.
(i) To each bok written by only one author assign the author. This is one-to-one function.

{iv) To each country in the world which has a prime-minister assign its prime-minister, This is one-to-one
function, .

Q. L. (ppArove:

(i) Ax(BNC)=(AxBJn{AxC)
(ii) Ax(BuC)=(AxB)u(AxC)
Ans, (i) Taking L.H.S.,

Ax(BNC)

Let (x,¥)eA = (BC) = xgA and yeBAC

= | xeA and (yeBand yeC)
= xeA and yeB and x A and yeC
= (x,y)eA = B and (x,yjecA = C
= (x.y)e(Ax B)(A xC)
Ax(BNC)c(AxB)x(AxC) ' )

Conversely let (x.y)e(AxB)x(AxC)’
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= (x.y)eA x B and (x,y)sA xC

= (xeA and yeB) and (xeAand yeC)

= xgA and yeB

= xeA and yeBAC

= (x.y)eA X (BAC)

= {AxB}:[AxC}!:ﬁx{Bf;C}

From (i) & (i)

Ax(BNC)=(AxB)n(AxC)

Hence proved.

(i) Let (x,y)eA x(BNC) -

= x €A anld yeBuC

= xeA and (yeBor yeC)

= (xeAor yeB) or (xeA and yeC)
= (xeAand yeB) on (xeA and yeC)
| i ~ (xy)eA xB or (x,y)e{AxC)

— (x,¥)e(A = B)u(AxC)

Ax(BuC)c(AxB)u(AxC)

‘Conversely let (x,y)e(A x B)U(A xC)

= (x,¥)e(A x B) or (x,y)e{A xC)

=> (xeAand yeB) or (xeA and yeC)

= xeA and yeB or yeC

=. xeA and :'E[BuC]q

= (x.y)eA x(BUC)

(i)

()
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(AxB)u(AxC)e Ax(BuUC) _ i)
From (i) & (ii) _
| hx{EuC}I{ﬁxB}u{AxC]
Hence proved.
@ . (c) Consider the following assumptions :
§1: All dictionaries are useful. S
82 : Mary owns only romance novels.
83 : No romance novel is useful,
Determine the validity of each of the following conclusions :
(i) Romance nevels are not dictionaries.
(ii) Mary does not own a dictionary.
(iii) Al useful book# are dictionaries.
Ans. (i) Valid
(i) Not valid
(iii) Not valid
Q. 2. (a) Check for the tautology of the statements given below :

If Mook into the sky and 1 am alert then either 1 will see the flying saucer or if 10. I am not alert then
L will not see the flying saucer.

Ans. Let P be "l am alert” and q be "I will see the flying source”. Then above argument can be written in
symbolic form as follows :

p——q
q
-
p q -p -q p—~gq
T T F F F
T F F T T
F T T F T
F F T T T

p—~q istrueinline 2, 3 and 4. g istrue in line | and 4 and - pistimemllnchndd Hence, all three are
time in line 4. So it is a valid statement,

Q. 2.(b) Express | interms of 1.
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‘Ans.

NOR OR
Alert Seen /P ap
i I ] i
1 0 0 I
] 1 0 1
0 0 | 1]
Q. 2.(c) Express lin termsof |.

Ans.

OR NOR
Alert Seen Cutput Ofp
| 1 | ]
1 0 0 0
0 1 0 0
0 0 0 1

Q. 2.(d) Express »,V and.. in terms of NOR only.
Ans. According to the strut given AND into NOR.

A B C
{ a o
] | 0
1 0 0
] I

1
According to principle of duality changing the I/P states we got

A B C
t 1 1
1 0 0
0 1 0
0 0 0
OR into NOR
B C ©

_—a = D
e G
L= R —
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NOT into NOR
t ”
0 ,
1 0 ¢

Q. 3. Ing-efiss of 100 students, 40 were boys :

(E7In how many ways can a 10 person committee be formed?

Ans. Total students are 100 boys are 40.

Girls are = 100 -40 =60 .

Now, there are 100 students and we have to form committee of 10 students. So various combinations can

000 _ 100 x99 x 98 x *9] x 90!
(100-10)* 10! 90!*10!

]ch"] =

=100x99x98*97*96+05+04 *93 *02*91/ 1!
100*99*95*97*06%05%04*93*92* 9|
10*9*8*7*625%4%3*2%]
, 11*98*97*05%47*31*02%]3. .
Q. 3.(b) Repeat part(2) if there must be an equal no. of boys and girls in the committee.

o, 60
Do Cs  a0_stest 6051751
. 3 0
ing oG- 100!
100— 101 10!

40° 60!
_36!%6! 55!
100!
a0k 10!

40%39x39%37x36x35 60%59x58x57x56x 55

350x 8 550 51
100%99 98297« 96%95% 94 x93 % 92 » 9] = 90!

_ A0x39x 33T =635« x 3332 231
T Sxdx3xn2xIxSxdxIx2x1x100%x99x -
08«07«06 x05x04 %0302 =0]
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32476491 i
" 3686210x 49 ;
Q. 3.(c) Repeat part (a) if the committee must consist of either six boys and four girls or four boys and '
six girls. ;
Ans.

WC¢ '-'{40{:6 + wc_q '-\‘:6“ Cﬁ
] 100
ey Cip

60! 40! 40! 601

561x4! 341x6! . 36ix4!  541x6!
100! 100!

90!x 10! Q0= 100

40x39x38=237=36
+ﬁﬂx59x5315?356! ¥35x 34 %3332 =31

S6lxdx3x2x] _ 34lx6xSxdx3xix]
10099 =98 =07 x 96 x 0594 =03 x 02 x 9] = 90

Q0109 xBx TubxSudxInx]

60 x 359 582 57 x40 x 39 x 38 37 x 36 +ﬁﬂx59x53 w57 % 56%55x 54 « 53 = 52 xSi

o GxS5x4xIxdxIxd BxSxduIndnduIxd
‘]_lriﬂsx??xﬂﬁx 05x94 x93 %92 x Q]
BuTxbudxdxl

SO x58x57Tx10x39=38x137 59x20x570x39

x50 xSRBS T x4 x55x6x5x39 xIBxITx59x58
_xJExST:B _H5T1|4!ﬁx5ﬁ3x3}'~
T lIxTx97x95x94 x93 x96x91  Tx9Tx4Tx31x23x7T

Q.4.(a)Let 48, + Cja,_; +Caa,_5 =f(r), r >= 2 beasecond order linear recurrence with constant
coefficients. For some boundary conditions ag and 2, the solution of the recurrenceis 1 - 2r+ 3.2"7.
Determine ag, ay, ¢y, ¢y and f{r). (’I‘he: solution is not unique),

Ans. ag =1-2(0)+32"(0)=2

a =1-2(1)+32"(1)=5 _
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a; =1-2(2)+32"(2)=9

Cp=4a;+¢C
(). 4. (b) Solve the recurrence relation :

a,+3a,_y+2a,_,=F(r)
Where Fir)=2{l,r=2
0, otherwise.
With the boundary conditions ag =a, = 0.
Ans. a,+3a,_ +2a,_7=0
[52+35+2}a, =0
(s+1)(s+2)=0
s=-1, -2
B;= -(ci +c2.2')
Put r=2
B9 =-(::| +r:122} =

8y = (¢ +4c;) =1 A1)
Putr=0

ag =—{c; +¢2)=0 | i)
From (i) & (i)

-{E| +'4l32} =]

-"{E] +C2} =ﬂ

3¢y =1

Lz =

Put ¢; =§' in (i)
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4
_cl“5=]_
4
—c]=l+—}-
7 ¥
=<y =3-:J> E}=—'E
) 1
ar=[—§+%lr]
b S

gt s gl
=332 = 3, =7-12
Q. 5. (a) What do you mean by Eulerian Circuit and 2 Hamiltonian circuit?

Ans. Hamiltonian Circuit : A Hamiltonian circuit is a path in which the initial vertex appears a second time
as the terminal vertex.

Euler Circuit : Consider any connected planar graph G=(V, E) h&v]ﬁg R regiun-., V vertices and E edges,

‘'V+R-E=2 :
Q. 5. (b) Show a graph that has both an Evlerian Circuit and Hamiltonian circuit.
Ans,
Vs
"’r'l ‘Ur,‘_
Vi
“The euler circuit is V. Vs, V2, Vs, VVa, V,

The Hamiltonian circuit is Vi Va2, Ve, Ve V)

Q. 5. (c) Show a graph that has an Eulerian circuit but has no Hamiltonian circuit.
Ans.
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vz
Vy
Vi v,
Vs Ve

"Euler circuit is ; VI.Vs,'\'rI.VS,v*,V&V],V],V|
There is Hamiltonian circuit.. : '

Q. 5.(d) Show a graph that has no Eulerian circuit but has a Hamiltonian circuit.
Ans.

V| Va

; Vy !

Hamiltonian circuitis V), Vs, V,, V3, V)

Mo Euler circuit.

Q. 6. (a) Dessr il possible non similar trees T where :
(i) T is a binary tree with 3 nodes.

(i} T is a 2-tree with 4 internal nodes.

Ans. () T is a binary tree with 3 node,

Suppose the tree T has one root and three childrens.
Say A i:f. root and B, C, D are children of A.
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(i} A binary tree with 4 internal nodes.
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Q. 6. (L Mppose the following list of literals is inserted in to any empty binary search tree
J, R D, G, W, W, E,M,H,P,A,F,Q.

(i) Find the final tree T.

(i) Find the in-order and pre-order traversal of tree T.

Ans. (i)

The above gi"ucn tree is the final tree T from the given literals.

{ii) Inorder and preorder traversal in Inorder traversal we first traverse 12ft-r. ude then root node then right’
node where as in pre order we traverse root-left-right now..

Inorder
’ ADEFGHDIMPORW
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Preorder
JDAGEFHEMPOW.
Q. 7. Write short notes on :
(a) Isomorphism and Automorphism
(b) Homomorphic and Isomarphic graphs
{c) Subgroups and Normal subgroups
{d) Equivalence relations and partitions.
Ans. (8) Isomorphism : Let (G.*) and (G1,*) be two algebraic system where * and 0 both are binary
operations. The systems (G,*) and (G;,0) are sand to be isomorphic if there exists an isomorphic mapping
f:Gy = G3. When two algebraic systems are isomorphic, th:'aysllcm are structbrally equivalent and one can
'be obtained from ancther by simply remaining the elements and the operation, '
Autgarorphism : Let (Gy,*) and (G3,*) be two algebraic systems, WI'IHI:. * and 0 both are binary
operations on G and G, respectively. Then an isomorphism from (G,*) and (Gg,*) is called an automor-
phismif G| =G, .

(b) Homomorphic : Let (Gy,*) and (G,,*) be two algebraric systems, where * and 0 both are binary

operations. Then the mapping f:G) —:- G is said to be homomorphism from (2).*) to (G3.*) such that
every a, beG we have

f(a*b) = f(a).f(b)

Isomorphic Graphs : Two graph G| and G, are called isomorphic graphs if there is one to one corre-
spondence between their vertices and between their edges.

V] 'l,&

Vi
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(¢) Subgroups : Let us consider a group (G, *). Also let S = G ; then (S, *) is called a subgroup if it
satisfies.

(i  The operation * is closed operation on S.

(iiy The operation * is an associative nmratiun.-

(iif) As e is identity element belonged to G. It must belong to the sets.
(iv) Foreveryelement 25, 5! also belongs to S.

* Normal Subgroup : consider a group (G, *) and subgroup (H, *) of the group, then the (H, *) is called a
normal subgroup if any agG when have,

aH = Ha
If H is normal subgroup, then both the left and right cosets of x G are equal.

- (d) Equivalence Relations : A relation R on a set A is called an equivalence relation if it satisfies following
three properties. g

I. Relation R is reflexive i.e. aRavaeA .
2. Relation R is symmetric is gRb = bRa .
3. Relation R is transitive i.e. aRband bRc = aRec .

Partition : A partition (A,A3,A3,.....A;) of an non empty set A is defines as a collection of non-
empty subsets of A such that,

(a) Every clement of A belongs to one of Aj.

(b) Ifinand A, aredistinct, then A, mA; =¢.

Q. 8. Let (A, *) be a semi group and e be a left idenfity. Furthermore, for every xin A three exists x * in
A sach that x**x=e: 3

{a) Show that for any a,b,cin Aifa*b=a"cthenb=ec.
(b) Show that (A, *) is a group by showing that e is an identity element.
Ans. (a) Taking the left hand side
' a*b
Mow left hand side will be equal to right hand side according to the cancellation property as a,b,ceA this
property is valid,
So,

a*b=a*c= b=c according to the left cancellation property.
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Otherwise taking left hand side a*b = b*a (according 1o associative law),
Taking R:H:S
2 a*c = c*a (again according to associative law)
Now b*a=c*a = b= c according to right cancellation.
 (b) Given that
X"u=g

" eis the identify iff.

e*(x™*x)=e : w1 }{'a.ccurdingtu left identity)
According to right identity

{xﬁ#I} Ile =e ua}
From | &2 '

e®(x"*x) = (x"*x)e

If fulfils the property of identity. So e is identity element of the group.
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