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Note : This paper is of Thirty Five (35) marks divided into
two (02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit their
answer to the questions on the given answer sheet. No
additional (B) answer sheet will be issued.
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SECTION–A/	
����
�
(Long Answer Type Questions)/	������ �������� ����� �����

Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)

P-123 / MT-01 [P.T.O.



���� � ���������	
����
������������������
�����
�������� 
�! 


"#�$���% 
��������
���&�'�()
���#�(9½)�*�����+����,�"#�-

���.���/�� �
�� ��
� 0�	
�� '
��
��� ��
� ��1�� �����
�� �
� ����

�
�
� "#�-

1. (a) Let A = {a, b, c} be a partial order relation on the
power set P (A) and obtain the Hess diagram for it.

(b) Let (A, �) be a bounded lattice, then prove that for
every a � A.

(i) a � 1 = 1 and a ��1 = 1

(ii) a ��0 = a and a ��0 = 0.

��� �����A = {a, b, c}��	� 
�������
���P (A)�����������
��� ������ ������
��� ���� �	� ���� ���� ���	 �� �!�"�
�#�$�%

� �� ����� (A,� ��� ����&� $���� ��� ��	� ��&� �#�$�� ��
�!'�	�� a � A��	� ���

(i) a � 1 = 1 �(�� a ��1 = 1

(ii) a ��0 = a �(�� a ��0 = 0.

2. Prove that = {1, w, w2} is an Abelian group with respect to
the multiplication operation where w is a cube root of unity.

��&��#�$�����= {1, w, w2}�)�*�����������	����	+�����	�#
��,�� ��� $��-�w,� .��./� ��� 
���,�� ��%
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3. If (B, + ,.., 0,1) is a Boolean algebra. Prove that

(i) a + 1 = 1 for all a � B

(ii) a. 0 = 0 for all a � B

(iii) a + (a.b) = 0 for all a, b ��B

(iv) a. (a + b) = a for all a, b ��B.

����� (B, +,.., 0,1)� �,����� �#$)�*��� ��%� ��&��#�$� 0

(i) a + 1 = 1 �!'�	� a � B

(ii) a. 0 = 0 �!'�	� a � B

(iii) a + (a.b) = 0 �!'�	� a, b ��B

(iv) a. (a + b) = a �!'�	� a, b ��B.

4. Determine the numeric function corresponding to generating
function :
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Find the sum of 12 + 22 + 32 + ... + r2

12 + 22 + 32 + ... + r2 �	���	)�1��2����#�$�%
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5. Prove that the complete graph K5 on five vertices is a non

planar graph.

��&��#�$�� ��� ��-�� ��#3�/� ��� �,*�/� )!��1�K5� ��������#�

)!��1� ��%
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(Short Answer Type Questions)/	����� �������� ����� �����

Note : Section 'B' contains Eight (08) short answer type

questions of Four (04) marks each. Learners are required

to answer any Four (04) questions only. (4×4=16)
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1. If A and B are two sets. Prove that

(i) (A � B)' = A � B'

(ii) (A � B)' = A' � B'

��4�A� ����� B� 4�	� ���
��� ���%� ��&��#�$�� ��

(i) (A � B)' = A � B'

(ii) (A � B)' = A' � B'



2. The results of a survey conducted on 1000 persons are as
follows :

(i) 720 persons like to drive a car.

(ii) 450 persons like to ride scooter.

Hence, what will be the minimum number of persons who
like to drive both the types of vehicles?

5666�7��8���	����� ����)���9	/+�*���	����*����.���!������ 0

��� :;6� 7��8�� ���� ������ ���4� ���	� ���

� �� <=6� 7��8�� >�,?�� ������ ���4� ���	� ���%

��0�4�	��	���!�����	�9����	����	����������4����	�9��	�7��8���	�
�#� ��,���� �� ��� 8��� ��	)#@

3. Define finite state machine and Non-deterministic finite state
automata.

��������9>(������#��������������'�����������9>(�����A?�	�	?�
��	� ���B���3����#�$�%

4. Find the language generated by the grammar G = (V, �, S,
P) if V = {S}, ��= {a, b}, initial symbols and P = {S 	
aaS 	 a, S 	 b}

7����*��G = (V, �, S, P)� C����$���� B��3��� 2����#�$����4
V = {S}, � = {a, b}��!����B����!�����(���P = {S 	 aaS 	

a, S 	 b}
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5. Find the Conjuctive normal form (C.N.F) of the following

functions.

(i) f(xl, x2, x3) = (x1. x'2 + x1 .x3)' + x3

(ii) f(x1, x2, x3) = (x1 + x2).(x'1 + x3)

������� ��� �1���	�� ��� ����	$�#�� �!������ D�� (C.N.F.)� 2��

�#�$�%

(i) f(xl, x2, x3) = (x1. x'2 + x1 .x3)' + x3

(ii) f(x1, x2, x3) = (x1 + x2).(x'1 + x3)

6. Solve homogeneous linear recurrence relation :

ar = (ar–1, ar–2), r 
 2, a0 = 0, a1 = 1

��
���� �	� ��� �����9EF�� ������	�� ��	� ����#�$�%

ar = (ar–1, ar–2), r 
 2, a0 = 0, a1 = 1

7. Explain :

(a) Multigraph

(b) Finite and infinite graph

���B���3��� �#�$� 0

��� �G?#)!��1%

� �� ������� ����� �������� )!��1%
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8. Every connected graph with n vertices and n – 1 edges is a

tree.

��&��#�$�� ��� n� ��#3��	H� ���� n–1� ������	�� 9���� �!'�	�� $�IJ�

����� )!��1� ���9E+�� ��	��� ��%
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