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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.
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SECTION–A/	
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(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)

S-59 / MT-01 [P.T.O.



���� � �	���,�-������	./�������0	(�12	*	��� 	+������������%��

�
�3���#�������������+$��	45���	
�(9½)�������6	(�*���
�"

��	7		��	(�	��� �	�� 8����� ����� +� �	�� ����� ����	��� ��� 12	*

����� �
�"

1. Prove that the duality of POSET is also POSET.
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2. If G is a group, prove that then :

(a) The identity of G is unique.

(b) For every –1G,a a�  is unique.

(c) ((–a)–1)–1 = a is unique, for every Ga� .

(d) (ab)–1 = b–1 a–1 for every , Ga b �  .
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3. State and prove Duality principle in Boolean alegbra.
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4. Fine the sum of 12 + 22 + 32 + ... + r2.

12 + 22 + 32 + ... + r2�����
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5. Prove that A connected graph G is a Euler graph if and
only if the degree of every vertex in G is even.
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SECTION–B/	
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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, B and C are sets. Prove that.

(a) A (B C) (A B) (A C).� � � � � �

(b) A (B C) (A B) (A C).� � � � � �

�
$
� A,� B� �1

� C� �
�� ��234�� ��&�� ���������� �� �

��� A (B C) (A B) (A C).� � � � � �

��
� A (B C) (A B) (A C).� � � � � �



S-59 / MT-01 [ 4 ]

2. How many words (meaningful or meaningless) can be

formed from the letters of the word RAIPUR while :

(a) All letters are to be used.

(b) 1 is used and 4 letter words are to be made.

(c) The letter R is always used a words of 5 letters are to

be made.
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3. Prove that :

(a) * ( )*[ * ( )*]* ( )*.a ab a ab a ab� �

(b) ( * ) ( * )( * )( * )b aa b b aa b a ba b a ba b� � � � �

* ( * )*a b a ba b� �
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� ( * ) ( * )( * )( * )b aa b b aa b a ba b a ba b� � � � �

* ( * )*a b a ba b� �



4. Define finite state machine and finite state automata.
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5. Represent the following expressions in the from of a

switching circuit :

(a) (x + y�).x

(b) [x(y. z) + (y�. z)] + (x, y�, z).
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��� (x + y�).x

��
� [x(y. z) + (y�. z)] + (x, y�, z).

6. Solve homogeneous linear recurrence relation :

–1 –2 –3– 6 11 – 6 0r r r ra a a a� �

0 1 23, 1, 2, 6r a a a� � � �

��#

�� '���
�� 	2$'
.?��
� �+�,-
�&� �
�� �!������ �

–1 –2 –3– 6 11 – 6 0r r r ra a a a� �

0 1 23, 1, 2, 6r a a a� � � �
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7. Prove that if a simple graph G on 6 vertices has the k relation

factor 1K � , then the number of edges in G cannot

exceed 
1

( – ) ( – 1).
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8. Discuss types of Directed Graph.
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