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Answer ALL questions.

PART A — (10 X 2 = 20 marks)

When do you say that two compound propositions are equivalent?
Define Tautology with an example.

Does there exists a simple graph with the degree sequence {3, 3, 3, 3, 2}?

State the Pigeonhole principle.

Define strongly connected graph.

Define complete graph.

Prove if a has inverse b and b has inverse ¢, then a=c.

Prove that identity element is unique in a group.

© X NS Ot E oo

Define lattice homomorphism.

—
e

When is a lattice said to be a Boolean algebra?

PART B — (5 x 16 = 80 marks)

11. (a) (1) When do we say a formula is tautology or contradiction? Without
constructing truth table, verify whether @v (P A |Q)v ([P A |Q)
1s a contradiction or tautology. Justify your answer. (6)

(i1) Prove that V2 is irrational by giving a proof by contradiction. (10)
Or



12.

13.

(b)

(a)

(b)

(a)

(b)

(i1)

(i)

@)

(i)

@)

(i)

@)

(i)

Let m and n be integers. Prove that n”> = m? if and only if m=n or
m=-n.

Write down the negation of each of the following statements :

(1) For all integers n, if n is not divisible by 2, then n is odd

(2) If k,m,n are any integers, where (k—m) and (m—-n) are

odd, then (k—n) is even.

(3) For all real numbers x, if [x -3/ <7, then —4 <x <10.

(4) If x is real number where x* >16, then x <—4 or x >4.

Use mathematical induction to show that
20 42! +22 423 4. +2"=2"" _1, for all non-negative integers n.(8)

State the Inclusion and Exclusion principle.. Hence, using the
principle, find how many faculty members can speak either French
or Russian, if 200 faculty members can speak French and 50 can
speak Russian, while only 20 can speak both French and Russian.

8
Or

Solve the recurrence relation, S(n)=S(nh-1)+2(n-1) with

S(0)=3, S(1)=1 by finding its generating function.

Prove by mathematical induction that for every positive integer n,

3 divides n®-n.

Draw the complete graph K, with vertices A,B,C,D,E . Draw all

complete subgroup of K with 4 vertices.

If (S;, *) and (S,, o) are two semigroups such that f:S, — S, is an
onto homomorphism and a relation R is defined on S, Such that
aRb < f(a)=f(b) for any a, be S, then R is a congruence relation.

Or

Define :
(1) Adjacency matrix and
(2) Incidence matrix of a group with examples.

Prove that any undirected graph has an even number of vertices of
odd degree.
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14.

15.

(a)

(b)

(a)

(b)

(i)

@
(i)

@

(i)

@)

(i)

Prove that the group homomorphism preserves the identity
element.

Let f be a group homomorphism from a group (G, *) into a group
(H, A) then prove that ker(f) is a subgroup. Check whether ker(f)
is a normal subgroup of (G, *). Justify your answer. (8)

Or
State and prove Lagrange’s theorem.

Show that the union of two subgroups of a group G is subgroup of
G if and only if one is contained in other.

Let (L, <) be a lattice. For any a,be L,
a<bsanb=asavb=>b.

Draw the lattice of (S, ged, lem) where S ={x: x 1is a divisor of 210}.

Or

Show that (N, <) is a partially ordered set where N is set of all
positive integers and < 1is defined by m<n iff n-m is a
non-negative integer.

Prove that (L, A, v) is not a complemented lattice (under division
relation) where L ={1,2,3,4,6,12} and also draw the Hasse
diagram.
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PART-A (10x2=20 Marks)

1. Show that {—, A} is a functionally complete set of connectives.
2. Write the negation of the statement V(z* > z) A Jz(2* = 4).

3. Using the principle of mathematical induction, show that 1+ 3 +5+ ...+ (2n — 1) = n?,
V n>1.

4. In how many ways a foot ball team of eleven players can be chosen out of 17 players, when

(i) five particular players are to be always included.

(ii) two particular players are to be always exclued.
5. Obtain the adjacency matrix of the complement of the graph K 4.
6. Check whether the complete bipartite graph K33 is Hamiltonian or Eulerian.
7. In a group (G, *), show that (a*b) ' =b"1xa"!, Va,beG.
8. Show that if every element of group is self-inverse then it must be abelian.

9. Show that in a partially ordered set (A, <), if greatest lower bound of a subset S C A exists,
then it must be unique.

10. In a lattice (L, <), show that a < b, if and only if a * b = a.
PART-B (5x16=80 Marks)
11. (a) (i) Use the indirect method to show that
R—-Q, RUS, S—>-Q, P—Q — -P

(8)

(ii) Show that the premises ” A student in the class has not read the book” and ”Every
one in this class passed the semester exam” imply the conclusion ”Some one who
passed the semester exam ”has not read the book”. (8)



(OR)

(b) (i) Using indirect method, prove the following statements.
(A) If n is an integer and 3n + 2 is odd, then n is odd. (4
(B) If n = ab, where a and b are positive integers, then a < \/n or b < \/n. (4
(ii) Construct an argument to show that the following premises to show that the fol-
lowing premises imply the conclusion "It rained”. ”If it does not rain or if there is

no traffic dislocation, then the soports day will be held and the cultural programme
will go on”; ”If the sports day is held, the trophy will be awarded” and ” The trophy

was not awarded”. (8)

12. (a) (i) Solve the recurrence relation a, = 2(a,_1 — an_2), where n > 2 and ay = 1,
ap = 2. (10)
(ii) Prove that every positive integer n > 2 is either a prime or it is a product of

primes. (6)

(OR)

(b) (i) Determine the number of positive integers n, 1 < n < 2000 that are not divisible

by 2, 3, or 5 but are divisible by 7. (10)

(ii) An odd positive integer n such that m denotes 2" — 1. (6)

13. (a) (i) State the necessary condition for two graphs to be isomorphic. Show that the
following two graphs are isomorphic. (10)

U,

H:
(ii) State and prove Hand-Shake lemma for graphs. (6)
(OR)
(b) (i) When do we say a graph is self-complementary. If a graph G is self-complementary
then prove that |V (G)| =0 1 (mod4) (6)
V(G
(ii ) Let G be a graph with S(G) > | (2 ) and |[V(G)| > 3. Then prove that G is

Hamiltonian. (6)

14. (a) (i) IF (G, x) is a finite group, then prove that order of any subgroup divides the order
of the group. (10)



(ii) Prove that group homomorphism preserves identity and inverse. (6)

(OR)
(b) (i) Obtain the composition table of (S3,¢) and show that (S5, Q) is a group/ Check
whether (S3, Q) is abelian. Justify your answer. (10) (8)
(ii) Show that in a cycle group every subgroup is a normal subgroup. (6)

15. (a) (i) Lat (A, R) be a partially ordered set. Then show that A, R~!) is also partially set,
where R_; is defined as R'™ = {(a,b) € A x A/(b,a) € R}. (6)

(ii) Show that in a lattice ”isotone property” and ”distributive inequalities” are true. (10)

(OR)

(b) (i) Show that in a distributive lattice cancellation law is true. Hence, show that in a
distributive lattice if compliment of an element exists then it must be unique. (6)

(ii) Show that the complemented and distributive lattice, the following are true.

a<beaxl=0ddb=1=V<d

X 3k >k ok ok ok ok



15.

(a)

(b)

(@)

(ii)

®
(it)
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If (A, R) is a partially ordered set then show that the set (A, R™)

1s also a partially ordered set, where R™! = {(b, a)/ (a, b)e R}. 6)

Let (L,* ®) and (M, A, v) he two lattices. Then prove that
(LxM, A, V) is a lattice, where (x, »A(a, b)=(x*a, yab) and

(x, ) V{a, ,b) =(x®@a, ywvb), for all (x; y), (a, b)e LxM . (10)
Or
Prove that in every lattice distributive inequalities are true. 8

Define modular lattice. Prove that a lattice L is modular if and only
ifx,yel, x®(y*(x®2) =(x D y)*(x D 2). : (8)
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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Write the inverse of the statement, “If- you work hard then you will be
rewarded”.

If the universe of discourse consists of all real numbers and if p(x) and g(x)

are given by p(x):x>0 and g(x):x2>0, then determine the truth value of
(V) (p(x) — g(x)) .

'.
Prove that if n and k are positive integers with n =2k, then % is an integer.

How many solutions does the equation, x; +x,+x; =11 have, where x,, x,

and x, are non-negative integers?

V(G
If G is a simple graph with 6(G) > ‘—E)—i‘ then show that G is connected.

&

Give an example of a graph which is Hamiltonian but not Eulerian.

Is it true that (Z 3, x;) a cyclic group? Justify your answer.



10.

11.

12.
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Prove that group homomorphism preserves identity.

Show that in a lattice if a <b and c<d then a*c<b+*d.

Is it true that every chain with at least three elements is always a

complemented lattice? Justify your answer.

(a)

(b)

(a)

(b)

(@)

(i)

@

(ii)

@

(i)

(i)

(ii)

PART B — (5 x 16 = 80 marks)

Obtain the principal conjective normal form of the formula
(IP>R)A(P>Q)A(Q—P). ' - (6)

Using indirect .method, show that’ R—>7]Q, RvS, S— 1@,
Ps@=TP. (10)
Or

Show that the premises “A student in this class has not read the
book” and “Everyone in this class passed.the Semester Exam” imply
the conclusion “Someone who passed the Semester Exam has not
read the book”. (10)

Prqve that (3x) (P(x) A Q(x)) = (3x) P(x) A(3x) Qx). (6)
Let meZ* with m odd. Then prove that there existé a positive
integer n such that m divides 2" —1. (6)

Determine the number of positive integers n, 1<n <2000 that are
not divisible by 2, 3 or 5, but are divisible by 7. (10)

Or

Using mathematical induction, prove that every integer n>2 is

either a prime number or product of prime numbers. - ©)

Using generating function method solve the recurrence relation,

Opyg —2Q,,; +a, =2", where n20, ¢, =2 and o, =1. (10)

2 80212
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(b)

@

(ii)

(i1)

@)

(ii)

Let G be a graph with adjacency matrix A with respect to the
ordering of vertices v;, v,, vs, ..., U, . Then prove that the number of

different walks of length r from v, to v;, where r is a positive

integer, equals to (i, j)th entry of A" . (8)

Show that the complete bipartite graph K, ., with m,n>2 is

Hamiltonian if and only if m=n. Also show that the complete
graph K, is Hamiltonian for all n>3. ®

Or

Define incidence matrix of a graph. Using the incidence matrix of a
graph G, show that the sum of the degrees of vertices of a graph G
1s equal to twice the number of edges of G. (6)

When do we say two simple graphs are isomorphic? Check whether
the following two graphs are isomorphic or not. J ustify your
answer. (10)

Prove that every subgroup of a cyclic group is cyclic. (6)

Prove that every fihite group of order n is isomorphic to a
permutation group of degree n. (10)

Or

Define monoid. Give an example of a semigroup that is not a
monoid. Further prove that for any commutative monoid (M, *),

the set of idempotent elements of M form a submonoid. 8

Let (G, %) be a group and let H be a normal subgroup of G. If G/H.
be the set {aH |a e G} then show that (G/H, ®) is a group, whelje
aH ®bH =(a*b)H, for all aH,bH eG|H. Further, show that
there exists a natural homomorphism f:G >G|H. €))

3 80212
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(a)

(b)

@)
(i)

@

(it)
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Sta}te and prove distributive inequalities in lattices. =~ (8)
Prove that every chain is a distributive lattice. : (8)
Or

Consider the set Dy, = {1,2,5,10,25,50} and the relation divides (/) be
a partial ordering relation on Dg,. ° (8)

(1) Draw the Hasse diagra;ﬁ of Dy, with relation divides.
2) De-tgrmine all upper bounds of 5 a,ﬁd, 10.

(3)-" Determine all lower \bo:unds of 5 and 10.

“) Det‘ermine LUB. of 5 and 10.

(5) ‘ Determine GL]'S. of 5 and 10.

State and prove De Morgan's laws 1n complemented and
distributive lattice. . . (8)

4 25139
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- Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Construct the truth table for the following PA(P.v Q).

Let Q(x,y,2)denote the statement "x+y=2" defined on the universe of

discourse Z, the set of all integers. What are the truth values of the
propositions @(1,1,1) and @(1,1,2).

Show that in any group of 8 people at least two have birthdays which falls on
same day of the week in any given year.

Solve a, -5a,_, +6a, ,=0.

An undirected graph G has 16 edges and all the vertices are of degree 2. Find
the number of vertices? -

Defme incidence matrix of a simple graph.
Prove that in any group, identity element is the only idempotent element.

Let f:(G*)>(G',A)be a group homomorphism. Then prove that
[f@I =f(a?) vaeq.

Define partial ordered set.

Determine whether D; is a Boolean algebra?

ZL/“ /1

F



11.

(a)

(b)

(a)

(b)

(ii)

@

(it)

(it)

@

(ii)
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PART B — (5 x 16 = 80 marks)

Find the principle disjunctive normal form (PDNF) of

(PAQ)V (P AR)Vv(Q A R) without using truth table also find its

Principle conjunctive normal form. - (8)

Show that if x and y are integers and both xyand x+ 7y are even,

then both x and y are even. (8)
Or

Show that (Pv@)AT (TP ACIQ v IR)V (1PATIQ V(1P ATR)is a
tautology without using truth table. )

Show that the premises “A student in this class has not read the
book” and “Everyone in this class passed the first examination”
imply the conclusion “Someone who passed the first examination
has not read the book”. - (8

Prove by mathematical induction. (8)

.o n(m+1)(2n+1)
2=

4

Solve the recurrence relations S(n)=Sn-1)+2S(n-2) with

S(0) = 3,5(1) =1; n > 2 using generating function. . 8)
Or

Find the number of integers between 1 to 100 that are not divisible
by any of the integers 2,3,5 or 7. ‘ - (8)

How many permutations can be made out of the letters of the word
“Basic”? How many of these . (8

(1) Begin with B?
(2) End with C?

(8) B and C occupy the end places?

13.

14.

(a)

(b)

(a)

(b) -

(@

(ii)

@

(i1)

@

(i)

(@)

(it)

Prove that for a bipartite graph with n vertices has maximum of
2

n
— edges. 8
s SdReh (8)
Establish the isomorphic for the following graphs. 8)
u \7
Us u; Vs vy
U i Va4 vy
G H
Or
Define a subgraph. Find all the subgraphs of the following graph by
deleting an edge. 8
V1
vz
Vs
G

Prove that a connected graph has an Euler path if and only if and
only if it has exactly two vertices of odd degree. (8)

Let <8S,+> be a serhi group such that for x,ye S,x*x =y, where
S = {x,y}. Then prove that (8

1 x*y=y*x

@ y*y=vy . .

Find all the non-trivial 'subgroﬁps of (Zyy, +12) - €)]
Or

Prove that G={[1}[2}[3[4} is an abelian group under

multiplication modulo 5. ' 8

Prove that intersection of two normal subgroups of a group G is
again a normal subgroup of G. : : (8

3 25139
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Answer ALL questions

PART-A  (10x2=20 Marks)

. Write the following statement in symbolic form : If Avinash is not in a good mood
or he is not busy, then he will go to New Delhi.

Write the truth table for (p A @) = (p v-q).

Find the number of bit stri.ngs of length 10 that either begin with 1 or end with 0.
In how many different ways can five men and five women sit around a.tab_le ?
Give an example of a graph which is Eulerian but not Hamiltonian.

Write the adjacency matrix and incidence matrix of K,,

Show that the identity element of a group is unique.

Give an example of an integral domain whichis not a field.

Draw the Hasse diagram of (D, /), where D, denotes the set of positive divisors
of 20 and / is the relation “division”.

. In any lattice (L, <), V a, b € L, show that a * (a ©b) = a, where a * b = glb (a b)
and a © b =1lub (a, b). _

e e e g
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PART - B (5%16=80 Marks)

90336 ; ) 5.

11. a) i) Obtain the principal disjunctive and conjunctive normal forms of the
formula (~p — r) Alq <> D). : (8)

i1) Show that J A S logmally follows from the premises P — Q, Q —~R, R,
Py AS)." . (8)
(OR) ”

b) 1) Let K(x): x is a two-wheeler, L(x) : xis a scobter, ME):x is manufactured J
by Bajaj. Express the following using quantiﬁers. '

I. Every two wheeler is a scooter,
- JI. There is a two-wheeler that is not manufactured by Bajaj.
 III. There is a two-wheeler manufactured by Bajaj that is not a scooter.

IV. Every two-wheeler that is a scooter is manufactured by Bajaj. (8)
ii) Use the rules of inference to show that the hypotheses “If it does not rain
or if it is not foggy, then the sailing race will be held and the lifesaving
demonstration will go on”, “If the sailing race is held, then the trophy will

be awarded”, and “The trophy was not awarded” imply the conclusion “It
rained”. _ L : _ (8)

12. a) i) Solvea =8a_, + 10~ witha =1 and a, = 9 using generating function. (8)

i1) How many pos1t1ve mtegers not exceeding 1000 are d1v1s1ble by none of

8, 7and 11? _, (8)
(OR) : y
b) 1) Using mathematlcal induction prove that if nis a posﬂ:we integer, then
133 divides 117! + 1221, ' - (8)
ii) How many ways are there to assign flve d}fferent jobs to four dszerent
employees if every ernployee is assigned at least one job ? - _ (8)
13. a) 1) Check whether th_e following:graphs are isomorphic-or not. - . - (6)
u, u '

-1

[T | E | 90336

if) If Ais the adjacency matrix of a graph G with V(G) = {v, v,, ... vp} prove
that for any n 21, the @, j)® entry of A® is the number of v, — v, walks of

length nin G. 10)
(OR) |
b) i) Define self complementary graph. Show that if Gis a self complementary-
simple graph with n vertices then n =0 or 1 (mod 4). | (6)
ii) Show that a simple graph G is Eulerian if and only if all its vertices have
even degree. : (10)
14. a) State and prove Lagrange’s theorem on groups. (16)
OR)
'b) i) Show that a non empty subset H of a group (G, ¥) is a subgroup of G if
andonlyifa*b-*e Hforalla,b e H. (8)
ii) Show that the Kernel of a group homomorphism is a normal subgroup of
the group. _ (8)
15. a) i) Show that every chain is a distributive lattice. (8)
i) Let D, = {1, 2, 4, 5, 10, 20, 25, 50, 100} be the d1v1sors of 100. Draw the

Hasse diagram of (D, /) where/is the relation “division”.

Find (D) glb {10, 20} (II) lub {10, 20} (II) glb {5, 10, 20, 25}

(IV) lub {5, 10, 20, 25}. ‘ (8)
- (OR)

b) i) In a Boolean Algebra, show that (a*b) =a' ® b’ and (a®@b) =a' *b'. 8

_ 11) Define a modular lattice and prove that every dlstnbutwe lattice is modular
but not conversely. _ _ (8)




Dy

®)

@
(i)

(ii)
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5
Show that every chain is a distributive lattice. : ®

In a distributivé complemented laitice. Show that the following are
equivalent,

() a<b (i) anb=0, (i) avb=1 (iv) b<a ®
OR
Stiow that the De Morgan’s laws are valid iri a Boolean Algebra. ®
Show that every chain is modular. @®
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Answer ALL questions.
PART — A (10 x 2 = 20 Marks)

1. Find the truth table for p — q.

2. Express A <> B in terms of the connectives {A, —}.

3. How many different words are there in the word ENGINEERING ?

4.  State the pigeon hole principle.

5. How many edges aré there in a graph with 10 vertices each of degree 5 ?
6. Define self compleémentary graph.

7. Show that every eyclic group is abelian.

8.  Let Z be the group of integers with the binary operation * defined bya*b=a+b-2,
for all 4,b e Z. Find the identity element of the group (Z, *).

9. LetX={l,23,4,5 6} and R be a relation defined as (x, y € R if and only if x — y is
_ divisible by 3. Find the elements of the relation R .

10.  Show that the absorption laws are valid in a Boolean algebra.

1 . 57517
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PART —- B (5 x 16 = 80 Marks) s

Show that ‘\ﬁ is irrational’. 6)
Show that “It rained” is a conclusion obtained from the statements.

“If it does not rain or if there is no traffic dislocation, then the sports day

will be held and the cultural programme will go on”. “If the sports day is
held, the trophy will be awarded” and “the trophy was not awarded”. (10)

OR

Obtain the principal conjunctive normal form and principal disjunctive
normal form of (7P — R) A (Q < P) by using equivalences. ®)
Show that R — S is logically derived from the premises P — (Q — S),

= RVPandQ. : ®

Find the number of integers between 1 and 250 that are divisible by any of

the integers 2, 3, 5 and 7. ®
Use generating function to solve the recurrence relation ‘S(n +1)-
2S(n) = 4" with S(0) = 1, n > 0. ®)
OR
n n+l_ 1
Using mathematical induction show that ) 3= . @®)
r=0

There are six men and five women in a room. Find the number of ways
four persons can be drawn from the room if (1) they can be male or
female, (2) two must be men and two women, (3) they must all are of the
same sex. - ®)

2 ' 57517
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13.

14.

@

®)

(@

(b)

(i)

(i)

®

(i)

()

(i)

@

(ii)

If G is a connected simple graph with n vertices with n > 3 , such that the
degree of every vertex in G is at least g , then prove that G has Hamilton
cycle. (10)

If G is self complementary graph, then prove that G has n = 0 (or)
1 (mod 4) vertices. ©)

OR

Define isomorphism between two graphs. Are the simple graphs with the

following adjacency matrices isomorphic ? (10)
0100017101000 1"

101010 101001

010101 010110

001010 001010

010101 001101
-1 01010dL110O0T1O0d
Prove that the number of odd degree vertices in any gréph is even. (6)
In any group (G, *), show that (a *b)~! =b~! * 2~ foralla,be G . (6)
State and prove Lagrange’s theorem on groups. 10)

OR

Prove that every subgroup of a cyclic group is cyclic. y 8)

Letf:G—H bea hom(;morphism from the group (G, *) to the group
(H, A) . Prove that the kernel of fis a normal subgroup of G . @)

3 57517
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Question Paper Code ; 72078

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2017. \(L\O
Fifth Semester
Computer Science and Engineering
MA 6566 — DISCRETE MATHEMATICS

(Regulations 2013)

Time : Three hours Maximum :-100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Find the truth table for p —»q.
Express A <> B in terms of the connectives '{/\, —|}.

How many different words are there in the word MATHEMATICS?

Find the minimum number of students need to guarantee that five of them

. belongs to the same subject, if there are five different major subjects.

How many edges are there in a graph with 10 vertices each of degree 3?
Give an example of self complementary graph.
Show that every cyclic group is abelian.

Let Z be the group of integers with the binary operation * defined by
a*b=a+b-2, for all a,be Z. Find the identity element of the group <Z,*> .

Let X ={1, 2, 3, 4, 5, 6} and R be a relation defined as (x, y.) € R if and only if
x =y is divisible by 3. Find the elements of the relation R.

Show that the absorption laws are valid in a Boolean algebra.

g




11.

12.

13.

(a)

(b)

(a)

(h)

(a)

(it)

@)
@

()

(11)

(1)

@

(i)

Download STUCOR App for all subject Notes & QP's

PART B — (5 x 16 = 80 marks)

Obtain the principal conjunctive normal form and principal
disjunctive normal form of (_lP—.>R)/\ (Q(—)P) by using
L@
Use rules of inferences to obtain the conclusion of the following
arguments : ' '

equivalences. .

“Babu is a student in i:his class, knows how to write programmes in
JAVA”. “Everyone who knows how to write programmes in JAVA
can get a high-paying job”. Therefore, “someone in this class can get

a high-paying job”. (8)
: Or

Show that ((P v Q)/\—](—]P A (—[QV—IR))) v (_]P )\_|Q)v (_‘P /\—|R) is

a tautology by using cquivalences. 8

VShow that R—>Sis logica_lly derived from the premises

P>(@—>S), -RvP andQ. ~ (8)

Find the number of -iﬁtegers between 1 and 500 that are not

divisible by any of the integers 2,3, 5 and. 7. (8)

Solve the recurrence relation a,-7a,, +6a, ,=0, for n=2
with initial conditions a, =8 and a, =6, using generating function.:
)

Or

n 3.-r.+J. 1 1

' Using mathematical induction, show that ZB" = : (8

5
r=0 =

There are 'six men and five women in a room. Find the number of
ways four persons can be drawn from the room if (1) they can. be
male or female, (2) two must be mén and two women, (3) they must
all are of the same sex. (8)

If G is a connected simple graph with n vertices with n=>3, such
that the degree of every vertex in G is at least IZL-, then prdve that G
has Hamilton cycle. S (10)

Prove that the complement of a disconn_ectéd graph is connected. (6)

Or

2 72078

e T

L | . "!-‘-\l

T | | J —
k. L b % OJ% r

(b) () Define isomorphism between two graphs. Are the simple graphs
with the following adjacency matrices isomorphic? (10)
0 1 0 0 0 1] 0100 0 1]
101010 101001
010101 010110
001010 001010
010101 001101
1010 1. 0] 1100 1 0]
(i) Prove that the number of odd degree vertices in any graph is even.
14. (a). State and prove Lagrange’s theorem on groups. (16)
. l " Or
(o) (@) Prove that every subgroup of a cyclic group is cyclic. _ (8)
(i_i)\ Let f:G— H be a homomorphism _from the group <G,*> to the
group <H , A>. Prove that the kernel of fis a normal subgroup of G.
8)
15. (@ @ Show that every chain is a distributive lattice. ity (8)
Gg) Ina distributive complemented lattice, show that the following are
equivalent. - , (8)
1) a<b '
(2 anb=0
3) avb=1
(4 b<a.
Or

(b) Shdw that every ordered lattice <’L, s) Satisfies_ the following properties of

the algebraic lattice (i) idempotent (ii) commutative (iii) Associative
(iv) Absorption. ' : ! (16)
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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2018 C 4
Fifth Semester
. Computer Science and Engineering
MA 6566 — DISCRETE MATHEMATICS
(Regulations 2013)

Time : Three Hours Maximum : 100 Marks

Answer ALL questions

PART - A (10x2=20 Marks)
1. Define proposition.
2. Give the symbolic form of “Some men are giant”.
3. Define Pigeon hole principle.
4. How many permutations can be made out of letter or word ‘COMPUTER’ ?
5. Show that there does not exist a graph with 5 vertices with degrees 1, 3, 4, 2, 3
respectively.
6. Define Hamiltonian path.
7. Define semi group.
8. Prove that in a group idempotent law is true lgnly for identity element.
9. Let A= {1, 2, 5, 10} with the relation divides. Draw the Hasse diagram.

10. Prove that a lattice with five elements is not a Boolean algebra.

PART - B (56x16=80 Marks)

11. a) i) Show that (TP A (7TQ AR) v (Q AR) v (P AR) & R, without using truth
table. (8)
ii) Show that using Rule CP,7Pv Q,7Qv R, R—>S=P->S . (8)

(OR)

b) i) Find the PCNF of (P vR) A (P v 7Q) Also find its PDNF, without using
truth table. » 8)

1) Show that (vVx) [P(x) v Q®)] = (Vx) Px) v @x) Q). 8



|
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41320 -2.
12. a) i) Prove that n3 —n is divisible by 3forn>1 8)
i1) Solve Gk) — 7Gk — 1) + 10G (k —2) =8k + 6. ®)
(OR)
b) i) Find the numbers between 1 to 250 that are not divisible by any of the
integers 2 or 3 or 5 or 7. ¢.))
ii) Solve using generating functions : Sm)+3S(n-1)-4S (0 -2)=0;n=2
given S(0) = 3, S(1) = -2. 8)

13. a) i) State and prove Hand shaking theorem. Hence prove that for any simple
graph G with n vertices, the number of edges of G is less than or equal to

nn-1)- (8)
2
ii) Establish the isomorphism of the following pairs of graphs. )
Ve Ug
[ 2 9- I 2 -8 p——Q—A—J—’ﬁ
v ) vy vy pg W Uy Us U Us
(OR)

b) i) Prove that a graph G is disconnected if and only if its vertex set V can be
partitioned into two non-empty, disjoint subsets V; and V, such that there
exists no edge in G whose one end vertex is in subset V; and the other in

subset V. )
i) Prove that a connected graph G is an Euler graph if and only if all vertices
of G are of even degree. (8)
14. a) i) Show that (Q, *) is an abelian group, where * is defined by
a*b= —;—) Va,beQ* ®)
ii) Prove that kernel of a homomorphism is a normal subgroup of G. ®)

(OR)

b) 1) Prove that intersection of two normal subgroups of a group G is again a
normal subgroup of G. (8)

1) Let G be a finite group and H be a subgroup of G. Then prove that order of
H divides order of G. ®)

r-aT’ [,r‘-wrr‘-\"-'\ ‘:P
,__J»..__,,-.,___‘..J H

N AR 3- | 41320

15. a) i) Show that (N, <) is a partially ordered set, where N s the set of all positive
integers and < is a relation defined by m <n if and onlyifn-misa
non-negative integer. ®)

ii) In a complemented and distributive lattice, prove that complement of each

element is unique. ®)

(OR)

b) 1) LetDg;={1,2,3,5,6,10,15, 30} with a relation x <y if and only if x divides y.
Find :
i) All lower bounds of 10 and 15
i) GLB of 10 and 15
iii) All upper bound are 10 and 15
iv) LUB of 10 and 15
v) Draw the Hasse diagram for Dg,,. 8)

ii) Let (L, , v, A, <) be a distributive lattice and a, beLifanb=anxc and
avb=avc. Then show thatb =c. (8)
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(b) - ) Examine whether the lattice given in the following Hasse diagram
is distributive or not. 4)

@) If P(S) is the- pbv'ver set of .a non-empty S, prove that
{P(S),Y, I,\,4,'S} is a Boolean algebra. W (12)
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Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Give the contrapositive statement of the statement ‘If there is rain, then I buy
an umbrella”.

Construct the truth table for P -~ @,

Find the sequence whose générating function is - 19
Lk —9x

=
How many ways the letters in the word “Committee” can be arranged?
How many edges are there in a graph with 10 vertices each of degree 3?
Give an example of gelf éQmpiementary graph.

Prove that identity element in a group is unique.

Prove that every cyclic group is abelian: -

Let X={1, 2,3,4,5, 6} and R be a relation defined as x,y< R ifand only if x—y
is divisible by 3. Find the elements of the relation R.

Show that the absorption laws are valid in a-Boolean algebra.



11.

12.

13.

(a)

(b)

(a)

(b)

@

®

(ii)

@

(i)

@

(ii)

@

(ii)

@
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PART B — (5 x 16 = 80 marks)

Obtain the principal conjunctive normal form and principal

(—l P - R)'/\ (@<>R) by using
equivalences. (8)

digjunctive normal form of

Use rules of inferences to obtain the conclusion of the following
arguments : )

“Babu is a student in this class, knows how to write programmes in
JAVA’. ‘Everyone who knows how to write programmes’ in JAVA
can get a high-paying job’. Therefore, ‘someone in this class can get
a high-paying job”. ' (8)

Or

(Pv@) A 112 ATV TTR) V(TP A TTa)

(—l P /\—| R) is a tautology by using equivalences.

Show that

Show that R—>S is logically derived from the préemises

P->(@Q->S)-RvP and Q. g ®)

Find the number of integers between 1 and 250 that are divisible by

any of the integers 2, 3, 5and 7. ‘ (8)

Use generating function to solve the recurrence relation

S(n+1)-2S(n)=4" with S(0)=1,n>0. (8)
Or

3n+l . 1

Using mathematical induction show that ZB’ = 8
. =0

There are six men and five women in a room. Find the number of
ways four persons can be drawn from the room if

(1) - they can be male or female,

(2) two must be men and two women,

(3) they must all are of the same sex. (8)
Establish the isomorphism for the following graphs. (8)
V2
B
V3
D C V4
(3] G2
28 53255

STUCOR
S

e’ N '-.E__,J" \ LY

@

(b)

i)

@

(ii)

14. @ @

15.

(b)

(a)

(i)

@)

(ii)
@

(i)

Prove that a graph G is disconnected if and only if the vertex set V
is partitioned into two non-empty subsets U and W such that there
exists no edge in G whose one vertex is in U and one vertex is in W.

8
Or
Show that K, has a Hamiltonian cycle for n>3. What is the

maximum number of edge disjoint cycles possible in K, ? Obtain all
the edge disjoint cycles in K. ‘ (8)

Prove that maximum number of edges in a bipartite graph with n
vertices is % (8
Show that (Q*, *) is an abelian group, where * is defined by

a*b=a?b,‘v’a,beQ+; ' . (8)

Let f: (G, *)—> (G', A) be a group homomorphism Then prove that
@ )= f(a'l)‘v’a eG.

@ f (e) is an identity of G', when e is an identity of G. (8)
Or

Prove that the intersection of two normal subgroups of a group G is

again a normal subgroup of G. S ()]

State and prove Lagrahge’s theorem in a group. (8)

Let Dy, ={1,2,3,5,6,10,15,30} and let the relation R be divisor
on Dy,.

Find

(1) all the lower bounds of 10 and 15

(2) the glb of 10 and 15

(3) all upper bound of 10 and 15

(4) thelubof 10 and 15

(6) draw the Hasse diagram. : (8)

Prove that in a Boolean algebra (av b)' =a'Ab and (@ /\b)' =a’'vb'.

(C)
Or

3 63255
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PART-B (6%16=80 Marks)
11. a) i) Show that the following two statements are logically equiyalent : “It is not

12.

13.

true that all comedians are funny” and “There are some comedians who are

not funny”. (3)
ii) Prove that the conditional statement [(P — Q) A (Q — R)]->(P->R)isa
tautology using logical equivalences. (8)
(OR)

b) i) Use rules of inference to prove that the premises “A student in this class has
not read the book” and “Everyone in this class passed the first exam” imply
the conclusion “Someone who passe the first exam has not read the book”. (8)

i1) In anisland there are two kind of inhabitants Knights (who always tell the
truth) and their opposites, Knaves (who always lie). Let A and B be any two
people from that island. A says “B is a knight” and B says “The two of us are
opposite types”. Define exhaustive proof strategy and use it to find the
nature of A and B. (8)

a) Avalid code word is an n-digit decimal number containing even number of 0's.
If a, denotes the number of valid code words of length n then find an explicit
formula for a_ using generating functions. (16)

(OR)
b) i) If H denote harmonic numbers, then prove that Hon =1 +§ using

mathematical induction. (10)

1) A total of 1232 students have taken a course in Spanish, 879 have taken a
course in French and 114 have taken a course in Russian. Further, 103 have
taken courses in both Spanish and French, 23 have taken courses in both
Spanish and Russian and 14 have taken courses in both French and Russian.

If 2092 students have taken at least one of Spanish, French and Russian,
how many students have taken a course in all three languages ? (6)

a) 1) Examine whether the following two graphs G and @’ associated with the

following adjacency matrices are isomorphic.

010100 010010

and

1
0
! (10)
0

S = O =

0
1
0
1

S O -
S = O =

0 0
1 1
0 0
1 1

S = O O
- O -
S O = O
o = O O

0
1
0
0
01 0010 001010

i) Discuss the various graph invariants preserved by isomorphic graphs. (6)

(OR)

AT O O -3» 50789

b) i) Prove that a simple graph with n vertices and k components can not have
m-k)(n-k+1)
2

ii) Prove that a simple graph is bipartite if and only if it is possible to gssign
one of two different colors to each vertex of the graph so that no two adjacent
vertices are assigned the same color. (6)

edges. (10)

more than

14. a) If G is a group of order n and H is a sub-group of G of order m, then prove the
following results :
i) a€ G is any element, then the left coset aH of H in G consists of as many

elements as in H. “4)

ii) Any two left cosets of H in G is either equal or disjoint. (8)

iii) The index of H in G is an integer. “4)
(OR)

a a .
b) i) Examine whether G= {[ a a} a#0e R} is a commutative group under

matrix multiplication, where R is the set of all real numbers. (10)
ii) Prove that (Zg, X;) is a commutative monoid, where X; is the multiplication
modulo 5. ‘ (6)

15. a) i) Let (L, <) be a lattice in which * and @ denote the operations of meet and

join respectively. For any a,beL,asboaxb=a<a®b=b>. (8)
ii) Prove that every chain is a distributive lattice. (8)
(OR)
b) i) In a Boolean algebra B, if a, b, ce B, then prove that
a<beoar*b=0a’'®b=1sb'<a’, (12)

i1) Let (L, *, @) and (S, A, v) be any two lattices with the partial orderings <

and <’ respectively. If g is a lattice homomorphism, then g preserves the
partial ordering. 4)
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' Fifth Semester
Computer Science and Engineering
MA 6566 — DISCRETE MATHEMATICS
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Time : Three Hours Maximum : 100 Marks

Answer ALL questions
PART-A (10%2=20 Marks)

1. Find the truth value of Vx(x2 > x) if the universe of discourse consists of all real
numbers. Also write the negation of the given statement.

2. Ifthe universe of discourse consists of all real numbers then translate the following
formula into a logical statement :

VxdyVz|x > 0) = [y? = x = (~y)?]|a|2® = %) > (2= y v —y) |

3. How many cards must be selected from a standard deck of 52 cards (4 different
suits of equal size) to guarantee that at least three cards of the same suit are
chosen ?

Write the particular solution of the recurrence relation a,=6a, ;—-9a ,+3"
Draw a graph that is an Euler graph but not Hamiltonian.

Can you draw a graph of 5 vertices with degree sequence 1, 2, 3, 4, 5 ?

N o

Define ‘kernel of homomorphism’ in a group.

8. If (R, +, ) is a ring then prove that a. 0=0,Vae R and 0 is the identity element
in R under addition.

9. State modular inequality of lattices.

10. Write the only Boolean algebra whose Hasse diagram is a chain.
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Time : Three hours Maximum : 100 marks

4.

-3

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Write the contra positive of the implication. “If it is Sunday then it is holiday”. ~

Show that the propositions p— q and —pvq are equivalent.

How many cards must be selected from a deck of 52 cards to guarantee that at

least three cards of the same suit are chosen?

How many bit strings of length 12 contain exactly four 1s?

Show that the number of odd degree vertices in a simple graph'is even.
Give an example of a graph which is both. Eulerian and Hamiltonian.

Definé a semigroup and give an example.

Show that in a group (G) if for any a,beG, (a*bf =a®*b?, then (Gx) is

abelian.

Draw the Hasse diagram of (S,,,/)where S,, denotes the set of positive

divisors of 24 and / denotes the relation “division”.

Prove that in a lattice (L,<)a*(a® b)= a where * and ® denote the meet

and join.



11.

12.

13.

()

(b)

(a)

(b)

(a)

(i)

(iii)

@

(it)

(i) -

(it)

()

(i)

@)

(ii)
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PART B — (5 x 16 = 80 marks) :
Translate the statement Vx (C(x)v.3y (C(y)A F(x,y))) into English,
where C(x) is “x has a computer”, F(x, y) is “x and y are friends”
and the universe of discourse for both x and'y consists of all
students in your class. 4)

Translate the statement “The sum of two positive integers is a
positive integer” into a logical expression. 4)

Show that the premises, “A student in this class has not read the
book” and “Everyone in this class passed the exam” imply the
conclusion “Someone who passed the exam has not read the book”.

(8)

Or .
Obtain the principal disjunctive and conjunctive normal forms of
the formula (~ p—>r)a(ge p). - ' (8)
Using proof by contradiction, prove that V2 is irrational. 8

Use mathematical induction -to show that n?-1is divisible by

8 whenever n is an odd positive integer. . (8

Solve the recurrence relation f, =1, +f,, withf,=0; f,=1.  (8)
~ Or.

Using genérating functions, solve aq,=8a,,+10"" with

iy = e, =il o - (8)
How. many onto functions are there from a set with six elements to
set with three elements? - , (8)
Determine whether the graphs given bélow are isomorphic. (8)"

9~

Let G be a simple graph with adjacency matrix A. Show that the
number of different walks of length r from v; to v;, where r is a

positive integer, equals the (i, j)'h -entry of A, "~ (8)
Or
2 20758
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14.

15.

(b)

(a)

(b)

(@

(b)

@)

(i1)

(ii)

@)

(ii)

(i)

@)

(ii)

Show that-a connected simple graph is Eulerian if and_only if all its
vertices have even degree. : (8)

Represent each of the following graphs with an adjacency matrix.

@ K,

@ K,
3 G,
@ W, (8)
State and prove Lagrange’s theorem on groups. , - (12)
Show that if every element in a group is its own inverse, then the
. group must be abelian. ., L (4)
Or
Show that a subé‘_et S=¢ of G is a subgroup of the group (G,*) if
and only if for any pair of elements a,be S,a*b™" eS. (8)
Let f be a group homomorphigm from (G,*) to (H ,.'_A). Define Kernel
of f and show that it is a subgroup of (G,*). 8)
Show that every chain is a distributive lattice. , (8)
Show that every distributive lattice is modular, but not conversely.
(8)
-Or
Show that.the following are equivalent in a Boolean Algeb"ra
s<boaxb=0b<ad oad@b=1. : 8

In a Boolean algebra, prove that (a * b)' =a'®b and (a® b)’ Za'%b'.
C)

3 20758
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Answer ALL quest;ions _
PART-A (1-o>_<2-'-'=20 Marks)
" 1. Find the truth table for p - q. o o
2. Express A« Bin ter'ms of the connectives {A, —}.
3. State the p:.geonhole prmmple __ |
4, Fmd the number of permutatloﬁs of the letters in the word M I S S ISSI P P I ?
5. Draw the complete bipartite graph K, 4. |
6. State hand shaking theorem.
7. Show that every eyclie group” in abelian.

8. LetZ be the group of integers with the binary operation « defined by axb=a+b=2,
for all a, b eZ. Fmd the 1dent1ty element of the group (z -n) '

9. Deﬁne a lattice,

10. State the De Morgan’s' 1aws of Boolean Algebra,
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PART-B  (5%16=80 Marks)

11, a) i) Prove that t.he prermses P- Q, Q-R, R - S, S - ~R and PAS are
inconsistent, {8)

11) Show that the premises “one student in this class knows how to write
.programs in JAVA” and “Everyone who knows how to write programs in
JAVA can get a high paymg Job” imply the conclusion “Someone in this
class can get a high- paymg job’ i (8)

OR) S . ,
b) i) Without constructing the truth tables, obtain the prmcxple disjunctive
- normal form of(~P » R) A(Q & P). (8)
11) Show that R — S can be derived from the prem1ses P-(Q— S ), ~ ~RvP
and Q. | | (8)
1 1 . 1 _ n
12723 " "nm+l) n+l
_ ii} How many integers between 1 to 300 are there that are divisible by,
1) atleast oneof 3, 5, 7 ' |
2) 8 and 5 but not by 7

8) 5butnot 3and 7. I : o (8
(OR)

12, a) i) Prove that +— using principle of induction. (8)

b) 1) A box contains six white balls and five red balls Fmd the number of ways :
four balls can be drawn from the box if o '

1) They can be of any colour
2) Two must be wh:t.e and two red

8) They must all be of the same color.. ' L o (8)
ii) Solve D(k) = TD(k = 2) + 8D(k = 8)=0, where D(0) = 8, D() = 6 and
D (= 22. | | ®

18, a) i) IfGisa e@nnected snnple graph w;th n vertices w1th n 8 sueh that the
degree of every vertex in G is at least & 5 , then prove that G has Hamilton
eyele. (10)

i) If G is self complementary graph, then prove that G has =0 (or)

~ 1(mod 4) vertices. ® .

(OR)

s

‘Download STUCOR App for all subject Notes & QP's

AR e o 01790

14.

15.

b) i) Define isomorphism between two graphs, Are the slmple graphs with the
following adjacency matrices isomorphic ? : (16

01000 1J0 100 0 1]
101010101001}
010101010110
001010/l001010
010101lj001101]
1 01010f110010] :
ii) Prove that the number of odd degree vertices in_"any graph is even. (6)
a) State and prove Lagrange’s theorem on groups. - . o - (18)
(OR) . .
b) i) Prove that every subgroup of a cyclic group is cycllc : ‘ (8)
ii) Let f: G — H be a homomorphism from the group (G ") to the group (H,A).
Prove that the kernel of f is a normal subgroup of G. (8)
a) i) Inacomplemented and distributive lattlce prove that complement of each
element is unique. L (8)
ii) Prove that every chain is a distributive lattice. . (8)
(OR) _ _

b) i) Consider the Lattice D,g5 with the partial ordered relatmn, “d1v1des” then
1) Draw the Hasse diagram of Dy,;.
2) Find the complement of each elements of D105
3) Find the set of atoms of Dyqe.

4) Find the number of subalgebras of D | . (8
i) Show that in a Boolean algebra |
ashearb=0e3vb=1ebgi, - | ()]
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