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SUBJECT: ENGINEERING MATHEMATICS Il [MAT 2105]
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Time: 3 Hours MAX. MARKS: 50

Instructions to Candidates:

%+ Answer ALL the questions.
++ Missing data may be suitable assumed.

Express the Boolean expression

1A, E(x X Xs) =% A (% AX3) V(X AX, AX;)) in both conjunctive and 4
disjunctive normal forms.

Use a generating function to count all selections of 6 objects from 3
1B. types of objects with repetition up to 4 times of each type. Also model 3
the problem with unlimited repetition.

1c Show that any group with at most 5 elements is abelian. 3

Define the complement G of a graph G. Prove that, for any graph G = 4

2A. with 6 vertices, either G or G has a triangle.

2B.  Show that the formula Qv (P A—Q)v (—P A—Q) Is a tautology. 3
Prove that the number of partitions of n in which no integer occurs more

2C. | than twice is equal to the number of partitions of n in which no part is 3
divisible by 3.

aA The subgroup N of agroup G isa normal subgroup of G iff every 4

left coset of N in G is same as aright coset of N in G.

Prove that, if the join operation is distributive over the meet operation in
3B. a lattice then the meet operation is distributive over the join operation. 3

Show that in a simple graph G with at least 2 vertices, there are at least 2
3C. vertices of the same degree. 3

4A.  Let a,b,c be elements in a lattice (A <). Show that 4
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1) av(bac)<(avb)a(avec)
i) (arb)v(arc)<an(bvc)
Prove that the number of partitions of an integer n with no part greater
4B. than k is equal to the number of partitions of n with at most k parts. 3

ac Show that SvR is tautologically implies by (PvQ)A(P >R)A(Q —S) 3

For the following network, implement Dijkstra’s algorithm to find the
shortest path from A to all other vertices in the graph. Draw the

corresponding spanning tree.

5A. 4
A

5B Let (G,*) beagroup. Foranya, binG, (a*b)*=b"*a". 3
a) Give an example for a self-complimentary graph.

5C. b) Show that a self-complimentary graph has 4n or 4n+1 vertices. 3
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