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1.a)
Explain the terms of equivalence.
   b)
Show the following equivalences. ( P ( Q) (  (R(  Q) (  (PVR) (  Q.

2.a)
List all the permutations on A = {a,b,c}.                                                        
 
   b)    
Let X= {1,2,3, …….. ,25} and R= { (x,y) / x-y is divisible by 5 } be a relation     

    
on X. Show that R is an equivalence relation.                                              
3.a)
Prove that if the function f : A(B has an inverse if and only if b is bijective.  
   b)   
Show that the set of positive N is a lattice with respect to the operations a ( b = l c m(a,b)  and a ( b = g c d,  (a, b), l c m  -  least common multiple and g c d  –  greatest common divisor                                  




   
4.a)
Define 1 – and 2- isomorphism with one example 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 Petersen graph is neither Eulerian nor semi Eulerian.



b)
Prove that connected graph is semi-Eulerian if and only if it has actually zero or two vertices of odd degree.








6.a)
Describe Kruskal’s algorithm to create minimum spanning tree.

     

b)
Prove that if a connected graph has edge weights that are all distinct (in other words, no two edges have the same weight), there is only one minimum spanning tree.   


7.a)
How many ways can 20 similar books be placed on 5 different shelves ?

   b)
Enumerate the number of ways of placing 20 indistinguishable balls into 5 boxes 

where each box is nonempty.

8.a)
Find a recurrence relation for the number of ways to arrange flags on a flag pole n feet tall using 4 types of flags. Red flags 2 feet high, (or) White, blue and yellow flags each 1 foot high.

b)
Find a recurrence relation for the number of ways to make a pile of n chips using garnet, gold, red, white and blue chips such that no two gold chips are together.
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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)
Show that the relation of congruence modulo m has m distinct equivalence

classes.                                                                                     
                 
   b)
Let C be a collection of sets which are closed under intersection and union. Verify      whether ( C, (, ( ) is a lattice.                                                                            
3.a)
Define the term ‘lattice’, clearly stating the axioms.                                         
b)
Let C be a collection of sets which are closed under intersection and union. Verify      whether ( C, (, ( ) is a lattice.                                                                             
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.a)
Prove that the Kuratowskis second graph consisting of 6 vertices and 9 edges is non-planar.

   b)
State criteria to detect the planarity of a connected graph and give an example also.
6.a)
Describe the applications and efficiency level s of breadth-first traversal.

   b)
What is a minimum spanning tree? What are the different ways of creating 

          
minimum spanning trees.






      

7.a)
Explain the Enumerating permutations with constrained repetitions.

   b)
Compute the number of 10-digit numbers which contain only the digits 1,2 and 3 

        
with the digit 2 appearing in each number exactly twice.

8.a)
Describe Fibonacci relation with suitable examples.

   b)
Explain the properties of Fibonacci Numbers.
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1.a)
Show that :

R((PVQ) is a valid conclusion from the premises PVQ, Q( R, P(M and ┐M. 

   b)
Show that :


R ( S can be derived from the premises P(   (Q(  S), ┐RVP, and Q.

2.a)
Let S = {1,2,3,4,5} and let A = S x S. Define the following relation R on A such that (a, b) R (a’, b’) if and only if a b’ = a’b.                       



   b)    
Show that R is an equivalence relation.                                                         

   c)
Compute A/R.                                                                                                 
3.a)
Let L be lattice. Then prove that a ( b = a if and only if a ( b = b.                     
   b)
Define the dual of a statement in a lattice L.Why does the principle apply to L?
4.
Let G be a complete directed graph.  A non empty subset of the vertices of G is said to be an ‘out classed group’ if any edge joining a vertex in the subset and a vertex not in the subset is always directed from the latter to the former.  Show that G has a directed circuit containing all the vertices,  if there is no outclassed group of vertices.

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.









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

b)
Describe Prim’s algorithm for finding shortest paths in minimum spanning tree. 

7.a)
How many bridge deals are there in which North and South get all the spades ?

b)
In how many ways can we distribute 10 red balls, 10 white balls, and 10 blue balls into 6 different boxes ( any box may be left empty ) ?

8.
Explain the methods of solving recurrence relations with suitable examples.
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1 a)
Show that RVS follows logically from premises.


C(D, (C(D)→┐H, ┐H→(A(┐B) and (A(┐B)→R(S.

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

2.a)
Define the relation ( on Z ( Z by (a, b) ( (c, d) if and only if a ( c and b ( d. Then

i)  prove that ( is a partial ordering but not a total ordering.

ii) Prove that ( is a lattice ordering on Z ( Z.     


b) Let a, b, c  be integers where a ( 0. Suppose a divides b and a divides c, then prove that a divides bx + cy , where x and y are any integers. 
3.a)
Let L a finite distributive lattice. Then prove that every element in L can be written uniquely (except for order) as the join of irredundant join-irreducible elements.            
   b)
Prove the independent laws for the elements of a lattive.
4.
Using Warshall’s algorithm, compute the adjacency matrix of the transitive closure of the digraph


G = ( { a,b,c,d,e}, { (a,b), (b,c),(c,d),(d,e),(e,d) }

5.a)
What is coloring problem and hence define proper coloring? 




   b)
Prove that the vertices of every graph can be properly colored with 5-colors.

6.a)
Implement a graph so that the lists of header nodes and arc nodes are circular. 

b)
Implement a graph using linked lists so that each header node heads two lists.  One containing the arcs emanating from the graph node and the other containing the arcs terminating at the graph node.



 
      

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(o) = 6.
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