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Instructions: 1) Attempt any five questions with at least one from each module.

2) Assume suitable data if required.

. Module 1
Q.1 a) Let A, B and C be subsets of an universal set U, Prove the following (6)

) A- (BNCO)=A-B)Nn(A-0)
2) (AnB) =A"UB’.

b) Letf:IR — {1} = IR — {3} given by f(x) = 3;% check whether fis bijective or not. If yes,  (4)
find f~1.

¢) Let A ={1,2,3,4} and R be a relation on A x A defined by (a,b) R(c.d) whenevera +d = )

b + c . Show that R is an equivalence relation on AxA .

d) LetX = {1,2,3,4,5,6} then I’ is a partial order relation on X draw the Hasse diagram of (X.I) (5)
where ‘1" denotes divisibility.

Q.2 a) (I) State pigeon hole principle. (7)
(IT) Use the pigeon hole principle, to show that if five points are taken in a square of side
2 units, then atleast two of them are no more than 2 units apart.

b) Solve the recurrence relation a, —a,_; — Za%_z = n? with initial conditiona, = 1,a; = 0. (6)
¢) (I) State the Principal of Mathematical induction

(I1) By using mathematical induction prove that (3n — 2n — 1) is divisible by 4 for all (7)
positive integers ‘n’.

Module II
Q.3 a) Define a Boolean Algebra and prove that S
(Daa=a (ll)-ata=a
ES
b) Without using the truth table, prove that 5)

(pva)>r=(p->1A(Q-r)

¢) Define functienally complete set of connectives show that the set s = {1} is functionally 5)
complete.
d) Define the ptinciplé disjunctive normal form and obtain the principal disjunctive normal S)

form of ¢ (p¥ ~q)
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Show that if every element of a group G be its own inverse, then it is an abelian group. 5)
A subgroup H of a group G is normal if and only of g"'H g e H foreveryhe H,ge€G. (5)

For any two subgroups H and K of group G prove that if H is normal in G then HN K is Q)
normal in K.

Show with the help of an example the union of two subgroup need not necessarily be a 5
subgroup:

Module 11
Prove that every finite integral domain is a field. Q)
Prove that the intersection of two ideals of R is on ideal of R. Q)

Let (R, +..) be a ring such that (x,y)? = x?y? for all x. y € R Prove that R is a commutative (5)
ring

Let (R, +,.) be a ring Prove the following 5)
() a. 0=0 (Il) (-a).b=-(a.b)va,beR

Consider the map T: IR® — IR3 given by T(xX4, X5, X3) = (X1 + X3 ,X3 — X1, Xp) show that T (7)
is a linear transformation. Find the dimension of kernel of T and Range of T.

Define linearly independent set of vectors Examine whether the vectors {(1. 1. 1, 1), (2, 3. 1. (6)
0)} are linearly independent over the field IR of real number. »

Define a subspace of a vector space. Examine Whether the set w, = {(x1,0),x,€ IR} and  (7)
w, = {(X1,%,);X; + X, = 0,X;, X, € R} are subspaces of IR? .

Module IV
Define graph Isomorphism check whether the following graphs are isomorphic or not. (7)
1 bt
‘\ : e
' b o ¢
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Apply Dijkstra’s Algorithm to find the shortest path between the vertices ‘a’ and ‘z° for the )
graph given below.

Define Planar Graph with an example. ; )
Define a Hamiltonian Graph. Give an example of a Hamiltonian graph which is not Eulerian. @
Define phase structure grammar let V={S, a, b, a, b} and T = {a, b} be the set of Terminals. 7)
If the starting symbol is S and production P = {S — AB, A - a, B - bb}. Find the Language

generated by the grammar G.

Determine the language recognized by the finite state automation in the figure below. (6)

I __’ 1 9 0.1

For nondeterministic finite state automation whose transition diagram is given below. Find
the initial state: the state set and the input set. Also construct the corresponding stable table. (7)
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