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1.	Obtain the formulae having the simplest possible form which are equivalent to formulae given
below
a) (P<--> Q) <--> (~Q ^ ~P)^R
b) (P ^ (Q^S)) <--> (~P^ (Q^S))	(8M+8M)
2.	a) Explain predicate logic and free bound variables.
b) Symbolize the expression "All The World loves a lover" and write the predicate.	(8M+8M)
3.	a) State and explain the properties of the pigeonhole principle.
b) Apply the pigeonhole principle shows that of any 14 integer are selected from the set 
s  =  {1,  2,  3...25} there are at least two where sum is  26. Also write a statement that generalizes this result. 
c) Show that if eight people are in room, at least two of them have birthday that occur on the 
day of the week.	(5M+6M+5M)
4.	If a,b are any two elements of a group (G...). Which commute. Show that
a) a-1 and b commute.	b) b-1 and a commute and	c) a-1 and b-1 commute.
(5M+5M+6M)
5.	a) State and prove the multinomial theorem.
b) State and prove principles of inclusion and exclusion.	(8M+8M)
6.	Explain the methods of solving recurrence relations with suitable example.	(16M)
7.	Explain  Kruska's  and  Prim's  algorithms  for  finding  minimal  spanning  tree  with  suitable
example
(16M)
8.	a ) Define the following:
i) Hamiltanion path	ii)	Hamiltanion circuit
iii) Planar graph	iv) Star graph
b) Find the Hamiltanion cycle in the graph	(8M+8M)
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1.	a) Define converse, contra positive and inverse of an implication.
b) Use Demorgan's laws to write the negation of each statement
i) i want a car and worth a cycle	ii) my cat outside or it makes mess.
iii) i have fallen and i cannot getup.	iv) you study or you don’t get a good grade.
(8M+8M)
2.	a) Show that (R v S) follows logically from premises C V D, (C v D)	~H,~H	(A ^ ~B) and
(A ^ ~B)   R v S.
b) Show that R   S can be derived from the premises P	(Q   S), (~R v P) and Q.	(8M+8M)
3.	a) Define a lattice. Explain its properties.
b) Let L be lattice, then prove that a^b=a if and only if avb=b.	(8M+8M)
4.	a) Define a semigroup and monoid. Give an example of a monoid which is not group. Justify
your answer.
b) The order of subgroup of a finite group divides the order of the group.	(8M+8M)
5.	a) In how many ways can a hand of 5 cards be selected from a deck of 52 cards?
b) How many outcomes are possible by tossing 10 similar coins?	(8M+8M)
1 
6.	a) Determine the sequence generated by	f	x			3x7	11
1		x
b) Find the coefficients of x23 and x33 in (1+x5+x9)10.	(8M+8M)
7.	a) Determine no. Of edges in
i) Complete graph	ii) Complete bipartite graph
iii) Cycle graph	iv) Path graph
b) State Euler's theorem.	(10M+6M)
8.	a) Explain about isomorphic graphs.
b) Explain Konishberg bridge problem. 
c) Determine whether the two graphs are isomorphic or not.	(4M+4M+8M)
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1.	a) Show that (P   Q) ^ (R   Q)	(P V R)   Q.
b) Show that P	(Q   R)   P	(~Q V R)	(P ^ Q)   R	(8M+8M)

2.	a) Write the following statement in to  symbolic form."All men are giants".
b) Show that	x	px		xqxand	x	(	px		qx)	are not logically equivalent.	(8M+8M)

3.	a) Prove that the function of f:A   B has an inverse if and only iff b is bijective.
b) Show that the function f(x)=x3 and g(x)=x1/3 for x€R are inverse of each other.	(8M+8M)

4.	a) Define and explain about Homomorphism and Isomorphism.
b) Prove that every homomorphic image of an abelian group is abelian.	(8M+8M)

5.	a) How many ways are there to set 10 boys and 10 girls around a circular table. if boys    and
girls seat alternatively.
b) How many integers between 105 and 106 have no digit other than 2, 5 or 8?	(8M+8M)

6.	a) Explain the properties of Fibonacci numbers.
b) Solve recurrence relation an - 7an - 1 + 12an - 2 = 0 for n ≥ 2	(8M+8M)

7.	a) Prove that a tree with n vertices has n-1 edges.
b) Prove that k S    is non planar.	(8M+8M)

8.	a) Define the following terms
i) Euler path	ii) Euler's circuit
iii) Regular graph	iv) star graph
b) Find the Euler's circuit for the following graph	(8M+8M)
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1.	Obtain the PDNF and PCNF for the following:
a) (~P <--> ~Q) <--> (P <--> ~Q)
b) (P<-->(Q^R) ^ (~P <-->(~Q^~R))	(8M+8M)
2.	Write the quantifiers of the following statements where symbols denotes
F(x) : X is a fruit	V(x): x is a vegetable and	S(x,y): x is sweeter than y
i) Some vegetable is sweeter than all fruits.	ii) Every fruit is sweeter than all vegetables.
iii) Every fruit is sweeter than some vegetable.    iv) Only fruits are sweeter than vegetables.
(16M)
3.	a) Let S={1,2,3,4,5,} and let A=S*S. Define the following relation R on A such that (a,b)
R (a', b') if and only iff ab'=a'b.
b) Show that R is an equivalence relation.
c) Compute A|R.	(6M+5M+5M)
4.	a) Define semigroup. Verify which of the following are semigroups.
(N,+), 
(Q,-), 
(R,+), 
(Q,0), aob=a-b+ab 
b) Prove that the intersection of two submonoids of a monoid is a monoid.	(8M+8M)
5.	a) How many integral solutions are there to x1+x2+x3+x4+x5=20,where each xi>=2?
b) Find the no of distinct triples (x1,x2,x3) of non negative integers satisfying
x1+x2+x3<15.	(8M+8M)
6.	Solve the recurrence relation s(k) - 10s(k - 1) +9s(k - 2) = 0, s(0) = 3, s(1) = 11	(16M)
7.	Derive a spanning tree for the graph





Using	a) DFS	b) BFS	(8M+8M)

8.   a) Define the following: 
i) path	ii) cycle	iii) Connected graph	iv) Disconnected graph
b) Explain the operations on the sub graphs 
i) Union	ii) intersection       iii) Ring sum	(8M+8M)
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