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1. (15%) Use mathematical induction to prove the equality “1x2 + 2x3 + ... + n(n+1) = n(n+1)(n+2)/3”

for all positive integers #.

2. (15%) Describe an algorithm to input an » x»n matrix 4 = [a;] and compute the product matrix A

3. (10%) A positive integer is called perfect if it equals the sum of its positive divisors (B $£) other than itself.

For example, the number 6 is perfect since 6=1+2+3. Find a perfect integer larger than 25.

4. (a) (5%) How many different strings can be made by reordering the letters of the word SUCCESS?

(b) (§%) How many different strings can be made by reordering the letters of the word SUCCESS if

all three Ss must be consecutive?
5. (10%) How many bit strings of length 10 either begin with two Os or end with three 1s?

6. (15%) What is the solution of the recurrence relation a, = a,-1 + 2a,-» with ap= 1 and g; = 8?

7. (10%) Let R be the relation {(a, b) | ab > 0} on the set of integers. Is R an equivalence relation? Why?

8. (a) (10%) A dominating set of vertices in a simple graph is-a set of vertices such that every other vertex
is adjacent to at least one vertex of this set. A dominating set with the least number of vertices is called

a minimum dominating set. Find a minimum dominating set in the following graph G.
(b) (5%) Is the graph G a Hamiltonian graph? Why?
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