CSE 102
Midterm 1
Review Problems

1. Let T(n) satisfy the recurrence T(n) = aT(n/b) + f(n), where a > 1, b > 1 and f(n) is a polynomial
satisfying deg(f) > log,(a). Prove that case (3) of the Master Theorem applies, and in particular, prove
that the regularity condition necessarily holds.

2. Define the sequence T'(n) forn > 1 by the recurrence T(n) = (n — 1) + "n—_zl - ¥ _1T (k). Use induction
to prove T(n) < 2nforalln > 1.

3. Define T(n) by the recurrence

0 n=1
T(n) = { 2T(n/2) +nlg(m) n>

Here g means log,,.

a. Show that the Master Theorem cannot be applied to this recurrence.
b. Use the Substitution method to prove that T(n) = 0(n (Ign)?).



