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Question 1 (15 minutes; 15 marks)
Give the Big-Oh running time (as a function of N} for the following code fragment:

int sum = 0

for(inti;li<N;i*=2)
for {(int j = 0; j < i; F++)
sum++;
Question 2 (30 minutes; 30 marks)

Use recursion trees to determine the Big-Oh expressions for:
a) T(n)=3T(n-1)+n-1
b) T(n) =4T([®/3)+2n -1

Assume that T(1) = 1 for both functions.

Question 3 (30 minutes; 30 marks)

a) Draw a diagram showing how the quicksort algorithm described in the notes sorts
an array containing { E, A, S, Y, Q, U } into increasing alphabetical order. (5)

b) Explain the quicksort algorithm using the diagram from part (a). (15)
c) Informally explain the running time of the quicksort algorithm when given: (10)
e sorted input

¢ reverse-order sorted input

Question 4 (25 minutes; 25 marks)

Write a program that prints all permutations of a given string. For example, the input
string “abc” causes the printing of “abe”, “ach”, “bac”, “bea”, “cab”, and “cba”,

Question 5 (20 minutes; 20 marks)

Suppose you have an array of N elements, containing three strings, "true", "false", and
"unknown". Give an O(N) algorithm to rearrange the array so that all "false" elements
come first, then "unknown" elements, and "true" elements are last. You may use only
constant extra space.
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