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Answer all questions in the space provided. Show all working for Part B.

Part A — Short Answer (5 x 2 = 10 marks)

1. Define an algorithm. State the two central questions asked about any algorithm. [2]

2. Write down the recurrence relation for the Fibonacci numbers F,. State the time complexity of
computing F), using the naive recursive algorithm. [2]

3. State the formal definition of Big-O notation: what does it mean to say f(n) = O(g(n))? [2]

4. Compute: (a) 38 mod 7 (b) —15 mod 8 [2]

5. Using the property (z -y) mod N = ((ac mod N) - (y mod N)) mod N, compute 47 x 53 mod 11
by first reducing 47 and 53 modulo 11. [2]



Part B — Medium Answer (2 x 5 = 10 marks)

6. Trace the iterative Fibonacci algorithm to compute F%. Fill in the table below, showing the values
of a, b, ¢ at each step of the loop, and state the time and space complexity of this algorithm.  [5]

3 Time complexity:

Space complexity:

7. Determine the Big-O complexity of the following code, where the inner loop runs from 7 to n.
Show your reasoning. [5]

for i = 1 to n:

for j = i to n:
print(i + j)

— End of Question Paper —



