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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal

choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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I (Unit I)

(a)

(i) X ~ (A � B) = (X ~ A) �� (X ~ B)

(ii) X ~ (A � B) = (X ~ A) �� (X ~ B)

X A � X, B �

Prove that :

(i) X ~ (A � B) = (X ~ A) �� (X ~ B)

(ii) X ~ (A � B) = (X ~ A) �� (X ~ B)

where X is the universal set and A � X, B � X.

(b)

(i) ~ (p �� q)� � (~ p) �� (~ q)

(ii) (p �� q)� � (~ p) �� (~ q).

Find the following statements are Contradiction/Tautology :

(i) ~ (p �� q)� � (~ p) �� (~ q)

(ii) (p �� q)� � (~ p) �� (~ q).

(Or)

(a) ‘U’ A, B 

(A �� B)� = A�� � B�.

If U is a universal set and A, B are its two subsets, then prove that

deMorgan’s law :

(A �� B)� = A�� � B�.
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(b)

[(p �� ~ q)� 	 r] 	� [(p 	� (q � r)].

Prove that the following is Tautology :

[(p �� ~ q)� 	 r] 	� [(p 	� (q � r)].

II (Unit II)

(a) I xRy 
 x – y 

R x, y � I 

Show that the relation R, where R is defined as xRy 
 x – y is an

even integer is an equivalence relation, where x, y � I.

(b)

Give an example of a relation which is reflexive and transitive but

not symmetric.

(Or)

1 22 5 2 0r r ra a a� ��  �

0 11, 1a a� �

Solve the recurrence relation 1 22 5 2 0r r ra a a� ��  �  and find particular solution

such that :

0 11, 1.a a� �

III (Unit III)

(a) G H
1
, H

2
H

1
� H

2

G

If H
1
, H

2
 are two subgroups of a group G, then prove that H

1
� H

2

is also subgroup of G.
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(b)

(i)

(ii)

(iii)

(iv)

Define the following :

(i) Abelian group

(ii) Semigroup

(iii) Permutation group

(iv) Field.

(Or)

State and prove Langrange’s theorem for a finite group.

IV (Unit IV)

(a)

(i)

(ii)

(iii)

(iv)
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Define the following :

(i) Lattice

(ii) Complete lattice

(iii) Sublattice

(iv) Bounded lattice.

(b)

(i) [a + (a�b)] [a� + (ab)]

(ii) a.b + [(a + b�) . b]�

Simplify by using Boolean algebra :

(i) [a + (a�b)] [a� + (ab)]

(ii) a.b + [(a + b�) . b]�

(Or)

(i) [a + (a� + b)�] . [a + (b�c)�] = a

(ii) pqr + pqr� + pq�r + p�qr = pq + qr + rp

By using Boolean Algebra, prove that :

(i) [a + (a� + b)�] . [a + (b�c)�] = a

(ii) pqr + pqr� + pq�r + p�qr = pq + qr + rp
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V (Unit V)

M (Minimize) M 

Minimize the following automata machine given below with initial state S
0

and Final state S
3
 :

State Input Output

0 1

S
0

S
3

S
1

1

S
1

S
4

S
1

0

S
2

S
3

S
0

1

S
3

S
2

S
3

0

S
4

S
1

S
0

1

(Or)

L = {(01)i 12j/i > 1, j > 1}

Find a deterministic Finite-State Machine that recognizes the set :

L = {(01)i 12j/i > 1, j > 1}


