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Answer any FIVE questions

All questions carry equal marks

---
1. a)
Without constructing the truth table, find whether A ( E is valid or not for the following:

A⇄B, B⇄(C (D), C⇄( A∨E) and A∨ E.

b)
Establish the validity of A ∨ C from A⇄(B→C), B⇄( ( A ∨ (C),C⇄(A∨(B) and B.

2.a)     Let A be a set with cardinality  n  and let R be a relation on A. Then prove that        the transitive closure R( is given by  R( = R U R2 U ------------------ U Rn                   

b)     
Let A = {1,2,3,4,5} and  R = { (1,1), (1,2), (2,1), (2.2), (3,3), (3,4), (4,3), (4,4),        (5,5) } and  S = { (1,1), (2,2), (3,3), (4,4), (5,4), (4,5), (5,5) }. Find the smallest-                    

     
equivalence relation containing R and S and compute the partition of A that it-         

     
produces.                                                                                                                            

3. a)
Prove the theorem : Every equivalence relation R on a set generates a unique partition    of  the set. The blocks of this partition correspond to the R equivalence classes.            

    b)
Let L be lattice. Then prove that a ( b = a if and only if a ( b = b.  
4. a)
Define warshal-Floyd algorithm, obtain the shorted distance matrix and shortest path matrix for the network.
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b)
Using the warshal-Floyd algorithm, find the shortest distance and the shortest path 
matrix for the network.
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5. a)
Define Euler line and Euler graph with two examples.

b)
A connected graph G is an Euler graph if and only if, if all vertices of G are of even degree.

6. a)
Define  “multi graph” and “simple graph”. Distinguish the differences between them with the help of example illustrations.


    b)
Define “Tree” with the help of example situations, explain different ways of

        
representing trees.
7. 
Prove whether it is always, never, or some times prove that the order in which the nodes are added to the minimum spanning tree by the dijkstra-prim algorithm is the same as the order in which they are encountered in a breadth-first traversal.

8.
Solve the recurrence relation an – 7an-1 + 10an-2 = 0 for n ( 2.
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1. a)
Show that RVS follows logically from premises.

CVD, (CVD) →(H, (H →( A((B) and (A((B) → RVS.

b) Show that R→S can be derived from the premises P→(Q→S), (RVP and Q.

2. a)
Let D(n) be the number of ways that the set {1,2,……….,n},n ( 1can be partitioned

into two non empty subsets. Find the recurrence relation for D. Also solve the recurrence relation.                                                                                                                               

 b)
Prove that if r is a transitive relation on a set, then r2 ( r.                                       

    c) 
Prove that (g ( f) –1  =  f -1 ( g -1 where f and g are one to one onto functions.          

3. a)
Let L be a lattice. Then prove that the relation a ( b defined by either a ( b = a or                         a ( b = b is a partial ordering on L.                                                                                  

b)
Let X = { 1, 2, 3, 4}. Define a function f : X(X such that f ( I x  and is one to one. Find f2, f3, f -1, f ( f –1. Can you find another one to one function g : X(X such that g  ( Ix but  g ( g = Ix.                                                                                                        

4. a)
Make the flow chart to describe the algorithm for finding the minimal spanning tree.
    b)
Using the Kruskals algorithm, find minimal spanning tree of
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5. a)
Prove that Petersen graph is neither Eulerian nor semi Eulerian

b)
Prove that connected graph is semi-Eulerian if and only if its has actually zero or two vertices of odd degree.
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6. a)
What is a directed tree?  With the help of necessary illustrations, explain the significance of directed trees.


b)
Describe the various graphical representing methods of trees with the help of            necessary illustrations.
7.
Prove whether it is always, never, or some times prove that the order in which the nodes are added to the minimum spanning tree by the dijkstra-prim algorithm is the same as the order in which they are encountered in a depth-first traversal.
8.
Solve the recurrence relation an-9an-1 + 26an-2 – 24an-3 = 0 for n ( 3.
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1.
With reference to automatic theorem proving, show that SVR is tautologically implied by (P ∨Q) ( (P→R) ((Q→S).
2. a)
Given S = {1,2,3,………,10}and a relation R on S where R = {<x,y> / x+y + 10},

what are the properties on the relation R?                                                                       

b)
Check whether the function R(R defined by f(x) = x2-8 is one to one, onto or both. Justify.                                                                                                                    

3. a)
Define the term ‘lattice’, clearly stating the axioms.                                                  

    b)    Show that the relation of congruence modulo m has m distinct equivalence 
classes.                                                                                                                              
4. a)
Define Isomorphism of two graphs.  Show that graphs given below are isomorphic.
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    b)
Define a simple graph.  Prove that a simple graph with n-position and k components can have at most (n-K)(n-k+1)/2 lines?

5. a)
Define a chromatic number of a graph and prove that every tree with two or more vertices is 2-chromatic.
    b)
Define covering prove that covering of graph is minimal if graph contains no path of length 3 or more.
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6. a)
What is a minimum spanning tree? What are the different ways of creating          minimum spanning trees.
    b)
Describe Prim’s algorithm for finding shortest paths in minimum spanning tree

7. a)
Execute the shortest path algorithm on the following graph starting at node a, to create the shortest path tree for each one.  Count how many edges you work in the process.
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 Fig.

    b)
Prove that breadth first traversal produces a shortest path tree for a graph without weights.

8.
Solve the recurrence relation an – 8an-1 + 21an-2 – 18an-3​ = 0 for n ( 3.
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1. a)
Obtain the formulae having the simplest possible form which are equivalent to the formulae given below.


(i)
(( P→Q) ⇄( (Q→(P)) ( R.

(ii)
(P((Q(S)) ∨( (P((Q(S))

    b)
Obtain the principal disjunctive and conjunctive normal forms for the following:
(i)
((P∨(Q) →(P⇄(Q)

(ii)
(P→(Q(R)) ( ((P→((Q((R))
which of the above is (are) tautology (ies).

2. a)
If f : X(Y and g : Y(Z  and both f and g are onto; show that g ( f is also onto. 

Is g ( f is one to one if both g and f are one to one? Justify.                                           

b) Let D(x) denote the number of divisions of x. Show that D(x) is primitive recursive.         
3. a)
Show that if f <x, y> defines the remainder upon the division of y by x, then it is a       primitive recursive function.                                                                                             

b)
Suppose R is an anti-symmetric relation on a set A. Show that R ( S, R –1 is anti-symmetric, for any relation on A.                                                                                                                                                                                                       

4. a)
Show that the following graph is Eulerian
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b) Verify the following graph is not Eulerin.
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5. a)
Define connectivity, separability, cur vertex.
    b)
Prove that 



i)
The edge connectivity of a graph G can not exceed the degree of G

                        ii)
The vertex connectivity of a graph can never exceed its edge connectivity.

6. a)
Prove that a binary tree with n nodes has exactly n+1 null branches.

    b)
Formulate an algorithm for the in order traversal of a binary tree.


7. a)
Describe the applications and efficiency level s of depth-first traversal.

    b)
Describe the applications and efficiency level s of breadth-first traversal.

8.
If Fn satisfies the Fibonacci relation Fn = Fn-1 + Fn-2 for n ( 2, then show that there exists two constants 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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