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1.a)
Show that 


P ( (Q ( R) ( P ( (┐QVR) (  (P ( Q) ( R

   b)
Show that 


(┐P ( (┐Q ( R)) V (Q ( R) V  (P ( R)  (    R

2.a)
Prove that the relation “congruence modulo m” given by ( = {<x,y> / x-y is divisible by m} over the set of positive integers is an equivalence relation.       

b)    
Let A be given finite set and ((A) is its power set. Let  ( be the inclusion relation on the elements of ((A). Draw Hasse diagram of < ((A)  ( > for

i) A = {a} 
ii) A = {a,b}    
iii) A = {a,b,c,d}                     
       

3.a)
Let f (x) = x2 – 3x + 2. Find (i) f(x2), (ii) f(y-x), (iii) f(x+3)                            

  b)
Consider the functions f : A(B, g : B(C, h : C(D, then prove that 

h( (g ( f) = (h ( g) ( f                                                                                     
4.a)
Show that the sum of the in - degrees over all vertices is equal to the sum of the out – degrees over all vertices in any directed graph.

  b)
Let G = (V, E) be an undirected graph with K components and | V | = n, 

| E | = m.  Prove that m ( n – k.

5.
Show that the value of any flow in a given transport network is less than or equal to the capacity of any cut in the network.

6.a)
Prove that if there is one edge with a weight smaller than all of the other edges, that edge will be part of every minimum spanning tree.


   b)
Evaluate the value of prefix expression. + -* 235/(234 Give the solution steps.

7.a)
In how many ways can 30 distinguishable books be distributed among 3 people A, B and C so that

i)
A and B together receive exactly twice as many books as C?

ii)
C receives at least 2 books, B receives at least twice as many books as C, and A receives at least 3 times as many books as B?

   b)
How many different outcomes are possible by tossing 10 similar, coins? 

8.a)
Describe Fibonacci relation with suitable examples.

   b)
Explain the properties of Fibonacci numbers.
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1.a)
Explain the difference between the principal of disjunctive and conjunctive normal forms.

   b)
Obtain the principal conjunctive normal form of the formula S given by 


(┐P ( R)  ( (Q( P)

2.a)
Let S denote the set of all the partial ordering relations on a set P. Define a partial ordering relation on S and interpret this relation in terms of the elements of P.  

b)
Draw the Hasse diagram of {((A), (} where A is any set. What are the greatest and least elements? Explain how to find lub and gub using Hasse diagram.       

3.a)
Let [A: (] be a poset where A is a finite set. Prove that A contains at least one 

maximal element and one minimal element. In addition it [A: (] is a lattice prove that A contains a least element and a greatest element                         

   b)
Let f(x) = 2x – 3, g(x) = x2 + 3x + 5. Find a formula for g ( f and f ( g.         

4.a)
Define1-and 2-isomorphism with one example for each.




b)
If G1 and G2 are two 1-isomorphic graphs then the rank of G1 is equal to the rank of G2 and the nullity of G1 is equal to the nullity of G2.






5.a)
Prove that the Kuratowskis second graph consisting of 6 vertices and 9 edges is non-planar.

    b)
State the criteria to detect the planarity of a connected graph and give an example also.









6.a)
Write a detailed algorithm for breadth-first traversal using an adjacency matrix that prints the node label as the visit operation.  You should trace it using the graphs. 








    

b)
Prove that each edge in a connected graph will be part of the breadth-first traversal tree or will be an edge pointing to a node in the tree that is neither a predecessor nor a descendent.


      


 
      

7.a)
Compute the number of rows of 6 Americans, 7 Mexicans, and 10 Canadians in which an American invariably stands between a Mexican and a Canadian and in which a Mexican and a Canadian never stand side by side.

     b)
In how many ways can we choose 3 of the numbers from 1 to 100? So that their sum is divisible by 3?

8.
Explain the Recurrence relation.  What is its application in computer science. Explain with suitable examples?
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1.a)
Symbolize the expression “All the world loves a lover” and write the predicate.

   b)
Symbolize the statement “All men are giants”.

   c)
Show that (( PVQ )  ( ┐(┐P  ( (┐QV┐R))) V  (┐P  ( ┐Q) V


(┐P  ( ┐R) is a tautology.

2.a)
Show that when a relation R is symmetric, so is any Rk for any k ( 0, where Rk
is the kth power of the relation R.                                                                       

   b)
Let R be a relation on the set N of positive integers defined by the equation


x2 + 2y = 100, find the domain of R, range of R and R -1.                                   

3.a)
Show that the function f(x) = x3 and g(x) = x1/3 for x(R are inverse of each other 

b)
Show that {< x, x > / x ( N} which defines the relation of equality is primitive recursive                                                                                                         
  

4.a)
Describe different ways of representing a graph in a computer along with illustration.


   b)
Using an appropriate algorithm, show that the graph adjacency matrix is given below is disconnected. Verify the result through a diagram.
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5.a)
State and explain the Four – Colour problem for planar graphs.

b)
Prove that the regions of a plane graph can be 4 – coloured if G has a Hamiltonian cycle.

6.a)
Prove that there is one and only path between every pair of vertices in a tree   

b)
Prove that tree has either one or two centers. For the graph given below find the center, radius and diameter.
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7.
Write short notes on the following:

a)
Disjunctive counting

b)
Permutations

c)
Recurrence relation

8.
Solve the recurrence relation


S(k) – 0.25 S(k-1) = 0, S(0) = 6.
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1.
Show that the following premises are inconsistent.

a) if Jack misses many classes through illness, then he fails high school.

b) If Jack fails high school, then he is uneducated.

c) If Jack reads lot of books, then he is not uneducated.

d) Jack misses many classes through illness and reads lot of books.

2.
Show that the relation R on the set Z of all integers is an equivalence relation where R is defined as (a, b) ( R if and only if a2 – b2 is an integral multiple of 2. Find the equivalence classes determined by R.     
                 

3.a)
If f: X(Y and g: Y(X the function g is equal to f-1 only if g( f = Ix and 

f (g = Iy .Prove the result .                                                                                 

   b)
Let f: R ( R and g: R ( R where R is the set of real numbers. Find f ( g and 

g( f where f(x) = x2 – 2, g(x) = x + 4. State whether these functions are injective, subjective or objective.                                                                                      

4.a)
Find the rank and nullity of the complete graph Kn




   b)
Prove that a connected graph G remains connected after removing an edge e from G if and only if e belongs to some circuit in G.







5.
Show that a plane – connected graph with each region of degree  ( 5 and each vertex of degree ( 3 must have at least 30 edges.

6.
Draw the binary tree that represents the following expression. 

    

( ( x + y ) ( 2 ) + ( ( x – 4 ) / 3 ).  (a) write the infix form of  the expression 

(b) Write the prefix form of the expression  (c)  Write the postfix form of the expression.

7.a)
Compute the number of rows of 6 Americans, 7 Mexicans, and 10 Canadians in which an American invariably stands between a Mexican and a Canadian and in which a Mexican and a Canadian never stand side by side.

b)
In how many ways can we choose 3 of the numbers from 1 to 100? So that their sum is divisible by 3?

8.
If Fn satisfies the Fibonacci relation Fn=Fn-1+Fn-2 for n≥2, then show that there exists two constant C1 and C2 such that Fn=C1
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 where the constants are completely determined by the initial conditions.
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