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1. FHB##M7%3% Prove that for all n in N, 10" = (-1) (mod 11), where “="" means
[F]&%. For example, 13=2 mod 11 {10%)

2. Which of the following relations are equivalence relations? State your reasons.
(10%)
(a) “Having a common friend” for a class of students.
(b) “Difference is odd” for a collection of numbers.

3. |A]=3, |B]|=8:(10%)
(a) How many functions are there from A to B?
(b) How many 1-1 functions are there from A to B?
(c) How many onto functions are there from A to B?

4. Suppose that a tree has ten vertices of degree 2, ten vertices of degree 3, ten

vertices of degree 4, one vertices of degree 5, and its remaining vertices have
degree 1. How many vertices does the tree have? (10%)

5. Given an infix form: (((A+B)*C+D)*E)-((A+B)*C+D). (10%)
(a) Find a binary tree to the expression.
(b) Find its prefix form and postfix form.

6. If nis a positive integer and n>1, and if nCyequals n!/ (2! * (n-2)!) prove that

nC; + (n-1)C; is a perfect square, in other words, it is a square of one
number(20%)

7. Suppose Z;; denote the set of integers, {0,1,2,3,..,10}. Find the multiplicative
inverse of each element, except 0, in Z;; such that the remainder of ( a* (a’')) /11

=1. For example 2*6=12, 12/11=1, 6 is the inverse of 2 (10%)
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