COT 3100H Exam #2 Spring 2003

4/1/03

1) (20 pts) Let Hi  denote the ith harmonic number. (Thus, Hi  = 1/1 + 1/2 + 1/3 + ... + 1/i.)

a) Prove that 
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,  for all integers i ( 2.

b) Find the following sum without induction assuming that n ( 2.
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c) Give the approximate value of the sum in b in terms of n.

2) (15 pts) Use induction on n to prove that 5 | (32n + 4n+1) for all integers n ( 0.

3) (20 pts) Use induction on n to prove that 
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, for all positive integers n.

4) (15 pts) Prove or disprove the following statements about an arbitrary relation R ( ZxZ.

a) if R is transitive then R(R is transitive.

b) if R(R is transitive then R is transitive.

5) (20 pts) Consider the following code (assume x and y are non-negative):

int f(int x, int y) {

  if (x==0) return y;

  if (y==0) return x;

  if (x==y) return x;

  if (x>y) 

    return f(x-y,y);

  else

    return f(y-x,x);

}

a) What does f(x,y) compute?

b) Prove your claim in a.

c) What is the efficiency of this algorithm in terms of the values of x and y?

d) How does this compare to alternate solutions to this problem?

6) (10 pts) Let f: A ( B, be a function, and g: B ( C be a function. If 
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: A ( C is surjective (onto), prove that g is also surjective (onto).tht
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