



Important Question of BE Third Semester 
(M-4,) 2011 / ME First Semester
 (Computer System) 2011
Q.1 .Show that the relation R = { ( a,b) : a,b € I and a-b is divisible by 3 } is an equivalence relation.  

Q.2. For any two elements a and b of Boolean algebra , show that :
(i) ( a + b)’=   a’b’              (ii) a+ (ab)  =  a. 

Q.3 .Define the following :-

(i) Subgroup  (ii) Coset  (iii) Normal subgroup  (iv) Reducible Polynomials  (v)  Primitive Polynomials. 

Q.4.What is an equivalence relation . Suppose R is an arbitrary transitive reflexive relation on a set A. Prove that the relation E defined by XRY and YRX is an equivalence relation . 
Q.5. Write the principle of mathematical induction and prove that 3n > n3 for all n ≥ 4. 
Q.6. Write the principle of mathematical induction and prove that 72n + 23n-3.3n-1. Is divisible by 25 for all n € N.

Q.7. Question based on Set ( story Problem ). EX – Out Of 130 students , 60 are wearing hats to class, 51 are wearing scarves and 30 are wearing both hats and scarves. Of the 54 students who are wearing sweaters, 26 are wearing hats, ( see Book  Dr. D.C. Agrwal.) 

Q.8.  Consider the set N*N the set of order pairs of natural numbers Let R be the relation in N*N , which is defined by (a.b) R (c,d) if and only if a+d = b+c . Prove that R is an equivalence relation.
Q.9. Prove that the set of all integers with binary operation * defined by a*b = a+b +1 for all a,b €Z is an abelian group. 

Q.10. Prove that a necessary and sufficient condition for a non empty subset H of a group G to be a sub group is that a € H ,b  € H these implies ab-1  € H, where b-1 is the inverse of b in G. 
Q.11. State and prove Lagrange’s Theorems for a finite Group.

Q.12. The intersection of any two normal subgroup of a group is a normal subgroup of G .   

Q.13. Let G be the set of all non zero real numbers and * be a binary operation defined on G by a*b = ab/2. Prove that ( G,*) is an abelian Group. 

Q.14. Define the following with examples:

Multigraph   ,Adjacency matrix, Incidence matrix, Isomorphic graphs,  Eulerian graph

Q.15.             Construct truth tables for the following:

(i) [(p V q)  Λ( ~ r)]        (q →r)

(ii) {( p Λ q) V (~ P Λ r)}  V (q Λ r)

Q.16.             Draw hase diagram of the following and determine all maximal and minimal and greatest and least        elements if they exist . specify which  posets    are lattices ? 

(i) [p({a, b, c});      }               (ii)  [D12 ;/]

(ii) [a;/], where A = {2, 3, 4, 9, 12, 18}

Q.16.               Prove that the set Z of all integers with binary operation * defined a*b = a +1 [image: image2.png]Vab€Z



  is an abelian    roup m for euler cycles ? prove it find euler cycle in the graph 

                           
Q.18..    What is prims algorithm for finding the MST ? Using this algorithm find MST for the graph:
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Q.19.. Prove that the sum of the degree of vertices of a graph is equal to twice the number of edges. 

Q.20.. Write short notes on Walk. Path, Center of tree, Cut Vertices , Pendent vertices in tree. 

Q.21. Let G be a simple graph with n vertices . If G has k components  then the maximum number of edges that G can have are (n-k) ( n-k+1) /2. 

Q.22. Problem based on Draw Adjacency Matrix and incidence matrix 

Q.23.. Define Finite State Machine ,  Language, Grammar. 

Q.24. Draw the Transition Diagram . of Finite State Machine . 

 Q25. Theorems on  Language and operation on language. 

Q26.  Define the following :

          (i)  Complete graph

          (ii)    In degree and out degree

(iii) Eulerian graph

(iv) Centre of tree

(v) Adjacency and incidence matrix

Q.27.      Find the minimum spanning tree of the following graph:
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Q28.  Let G be a simple graph with  n vertices  IF G has k components , then the maximum  number                                               

           Of edges that G can have are 

                        (n – k) (n- k - +1) 

                                      2

Q.29. Find the shortest path from a to z using dijkstra algorithm in the  graph given ahead .
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 Q.30. Define Discrete Numeric Function and Generating Function.       

Q.18. Find the solution of the recurrence relation 

(a)    ar   -5ar-1   + 6 ar-2 =     2+r , r ≥ 2,    with boundary  condition a0  =  1, a1 =   1.

(b) ar   -4ar-1   + 4 ar-2 =      ( r+I )2   r ≥ 2,    

(c) ar   + 5ar-1   + 6 ar-2 =     3r2‑ -2r + 1. 

Q.31. Find Discrete Numeric Function of following Function

(a)   A(Z) = ( 1+z)2 / (1-z)4         (b)  A(z) = 2+ 3z- 6z2 / 1-2z   (c)  A(Z) = Z4 / 1-2z..
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