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Question 1 (10 marks) Use induction to prove that the following recurrences have the stated

solutions.

(a) T (n) = 3T (n/2) + n. Solution: T (n) ∈ Θ(nlg2 3).

(b) T (n) = 3T (n/4) + T (n/5) + n. Solution: T (n) ∈ Θ(n).

(c) T (n) = 2
p

nT (
p

n) + n. Solution: T (n) ∈ Θ(n lg n).

Hint: For the upper bound, you want to prove that T (n)≤ c1n lg n− c2n for n≥ n0.

Note that, in order to prove that T(n) ∈ Θ( f (n)), you need to prove that T(n) ∈ O( f (n)) and

T (n) ∈ Ω( f (n)).

Question 2 (10 marks) Solve each of the following recurrences using the Master Theorem. State

which case applies and show that the recurrence satisfies the conditions of this case. It is also possible

that the Master Theorem is not applicable to some of these recurrences. If the Master Theorem is not

applicable, state that it isn’t and explain why not.

(a) T (n) = 4T (n/3) + n lg n

(b) T (n) = 4T (n/2) + n2/ lg n

(c) T (n) = 9T (n/3) + n2

(d) T (n) = 3T (n/4) + n

(e) T (n) = 2T (n/2) + n lg n.
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