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Instructions to Candidates:

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

1A.

1B.

1C.

2A.

2B.
2C.

3A.

3B.

3C.

Show that a lattice (A,<) is distributive iff for any elements a,b,c in the
lattice, we have (avb)ac<av(bac).

Find the number of five digit numbers formed by permuting the digits
0,1,2,3,4 that are divisible by 4.

Let (G,*) be a group and H be a nonempty subset of G. Then
prove that (H,*) is a subgroup of G iff for any abeH,

axbteH.

If G is a tree with p vertices and q edges, then prove that G is
connected and p=q+1.

Show that (PA—Q)vQv(—-PAQ)<=PVvQ.
How many of the first 1000 integers are not divisible by 2, 3, 5 or 7?

Prove that there is a one to one correspondence between the
elements of a subgroup and the elements of the left coset.

Prove that in a distributive lattice, if an element has a complement then
this complement is unique. Give an example of a distributive lattice.

Prove that every tree has either one or two centers.
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Prove that the number of combinations of n distinct objects taken m at a
time with unrestricted repetition is "™c_ . Also find the number of 4
compositions of a positive integer n into exactly m parts.

For the following network, implement Dikjstra’s algorithm to find the
shortest path from a to all other vertices in the graph. Draw the
corresponding spanning tree.

3
Show the following equivalences:
a) Pv(PAQ) <P b) Pv(-PAQ)<=PVvQ. 3
How many permutations of 1, 2, 3, . . ., n are there in which the number k
is not in the k™ position? 4
Show that every subgroup H of a cyclic group G is cyclic. 3

Define degree of a vertex. Show that the sum of the degrees of vertices
ina graph G is an even number. Hence, show that every cubic graph has 3
an even number of vertices.
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