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Answer as much as you can
1. There are 8 red balls, 12 blue balls, 16 green balls and 20 yellow balls in a bag. 

a. What is the minimum number of balls you must take out from the bag, so that you are guaranteed to get 6 balls of the same color?

b. What is the minimum number of balls you must take out from the bag, so that you are guaranteed to get 10 balls of the same color?



(1 + 1)
2. There are 33 students in the class and sum of their ages 430 years. Is it true that one can find 20 students in the class such that sum of their ages greater 260?


2
3. Consider the statement:

U  : If n and n2 + 8 are prime, then n3 + 4 and n4 + 2 are prime.

(a) What is the converse statement of U?

(b) What is the contra-positive statement of U?

(1 + 1)
4. How many zeroes are there at the end of 26!? at the end of 53!?
(1 + 1)
5. A coin lands with head with a probability p. Let tn be the probability that after n independent tosses, the number of heads are even. Derive a recursion that relates tn to tn+1, and solve this recursion to establish the formula

tn = (1 + (1 - 2p)n)/2





4
6. Use generating functions to solve the following recurrence relations:

(a) F0 = 1, F1 = 1, Fn = Fn-1+ Fn-2 for n ≥ 2.

(b) a0 = 1, a1 = 3, an = 4an-1 - 4an-2 for n ≥ 2.



2 + 2
7. Prove that the number of partitions of a set with n elements into k subsets satisfies

the recurrence relation

S(n; k) = S(n - 1; k - 1) + k.S(n - 1; k)



3
8. Let R be a relation from A to B. Prove that for all subsets A1 and A2 of A

R(A1 ∩ A2) = R(A1) ∩ R(A2) if and only if

R(a) ∩ R(b) = {} for any distinct a; b in A



3
9. What is the contrapositive of 
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10. Show that in any set X of people there are two members of X who have the same number of friends in X. (It is assumed that |X| is at least 2, and id x is a friend of x’ then x’ is a friend of x.).
2
11. There is a biased die in which each even number turns up thrice as frequently as any of the odd numbers. If you throw this die, if an even number occurs, you are given Rs. 5 and if an odd number is thrown you are given Rs. 10. How much you would be willing to pay to throw this die if you do not wish to make any gain or loss?



2
12. Let 
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 denoted by the nth Bell number 
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 for which any pair of consecutive integers (i, i + 1) does not belong to the same subset of a partition. Prove that 
[image: image7.wmf]'

1

n

n

BB

-

=

 for all  n > 1. 
3
13. 
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Solve the above recurrence relation to obtain an explicit formula for 
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14.  Find a recurrence relation for the number of bit strings of length n that have three consecutive 0s. Use this relation to find the number of such bit strings of length 7.


3
15. What is wrong with the following “proof” that every symmetric and transitive   relation is reflexive? If (a,b)
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16. A relation (R) on the set {a,b,c,d} is defined by the following list: {(a,c), (c,c),  (a,a), (b,b), (c,a), (d,b), (d,a)}. Draw the directed graph representation of R and R2.
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17. Draw the truth table of “if p then q”. 






1
18. Given a partition P on A. Define a relation R such that a R b if and only if a and b are members of the same block of P. Proof that R is an equivalence relation on A.




2
19. Define Symmetric, Asymmetric and Antisymmetric Relations



2
20. Solve the following recurrence relation an = 4 an-1 + 5 an-2, a1 = 2, a2 = 6
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