CSE5311 Design and Analysis of Algorithms

Exercise Problems 1
08/29/07

General Instructions about Exercise Problems

· Problems and solutions will be discussed in Class. Solutions will not be available online.
· You should attend class or meet with the Instructor/TA to discuss solutions.

· It is to your benefit to try and solve the problems before the next class and participate in the discussions. 

1. The list in http://www.fec.gov/pages/elecvote.htm gives the number of electoral votes for each state for the Presidential election (the candidate receiving the majority of the votes in a state collects all the electoral votes for that state.) There are altogether 538 electoral votes. Determine whether it is (mathematically) possible for the election to end up in a tie. 
2. The input is a set S containing n real numbers, and a real number x.
a. Design an algorithm to determine whether there are two elements of S whose sum is exactly x. The algorithm should run in O(n log n) time.

b. Suppose now that the set S is given in a sorted order. Design an algorithm to solve the above problem in time O (n).
3. Consider the following algorithms and answer questions a .. d for each. 
ALGORITHM DOES_SOMETHING (n)

Input: a nonnegative integers n

Output : ?


S ( 0


for  i ( 1 to n  do



S ( S +i * i

return S
ALGORITHM MYSTERY (A[0 .. n-1])

Input: An array A[0 .. n-1] of n real numbers


P ( A[0]; Q ( A[0]


for i ( 1 to n-1 do



if A[i] < P



P ( A[i]

if A[i] > Q



Q ( A[i]


return P-Q

a. What does the algorithm do?
b. What is the basic operation?

c. How many times is the basic operation executed?

d. Is the algorithm efficient? If not, suggest a more efficient algorithm. 

4. Write a recursive algorithm to find the maximum of n real numbers in an array A [0 .. n-1].
5. Derive an expression to find the find the sum of the first n squares, where n is a positive integer.  Provide a proof for the sum using induction. Write an algorithm to find the sum of the first n squares. What is the complexity of the algorithm? 

