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. [15 points| Prove the relation
n
Z i*logyi € O(nFlogyn).
i=1
Hint: you may use the inequality > 1 4 f(i) < ff:{”l f(z)dx.
2. [ 5 points] Let ¢ > 0 and consider the recurrence relation

Hn) = c, for n =1,
= t(n/2)+1, forn>1,

when n is a power of 2. Prove that ¢(n) € O(logyn).

3. [10 points] Solve the following recurrence relation:

PR 2 forn=0,1,
e 5tp_1 — 6tn_2, for n > 1.

4. [20 points] Find an explicit solution for the following recurrence relation:

T(n) = a, forn=0,1,
| T(n—=1)+T(n—2)4¢, forn>1,

where a, ¢ are real constants. Let f,, denote the nth Fibonacci number. For which values for
a, ¢, the relation f,41 = T'(n) is true for all n?

5. [30 points] Consider the following recurrence relation:

) T(n/2) +1, for even n,
Tn) = { 2T((n —1)/2), for odd n.



e Prove that the solution of the recurrence relation for powers of 2 is T'(n) € ©(logy n).
e Show that for an infinity of integers n, T'(n) € Q(n).

e Comment the adequacy of solving recurrence relations only for powers of 2.

6. [15 points] Solve the recurrence relation:

T(n) = 1, for n = 2,
| 2T(y/n) +1loggn, forn > 2

for powers of powers of 2.

7. [ 5 points] Is the solution of the recurrence relation:

-1, for n =0,
Tn+1) = { 2T (n), forn >0,

the time complexity of some algorithm?



