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3ª Lista de Exercícios
The substitution method

1 – Show that the solution of T (n) = T (⌈n/2⌉) + 1 is O(lg n).

2 – We saw that the solution of T (n) = 2T (⌊n/2⌋) + n is O(n lg n). Show that the solution of this recurrence is also Ω(n lg n). Conclude that the solution is Θ(n lg n)..

3 – Solve the recurrence T(n) = 2T(n1/2) + 1 by making a change of variables. Your solution should be asymptotically tight. Do not worry about whether values are integral.
The iteration method

4 – Use a recursion tree to determine a good asymptotic upper bound on the recurrence T(n) = 3T(⌊n/2⌋) + n. Use the substitution method to verify your answer.

5 – Use a recursion tree to give an asymptotically tight solution to the recurrence T(n)
=  T(n - a) + T(a) + cn, where a ≥ 1 and c > 0 are constants.
6 – Use a recursion tree to give an asymptotically tight solution to the recurrence T(n) = T(αn) + T((1 - α)n) + cn, where α is a constant in the range 0 ( α ( 1 and c ( 0 is also a constant.
The master method

7 – Use the master method to give tight asymptotic bounds for the following recurrences.

a. T (n) = 4T(n/2) + n.

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

c. T (n) = 4T(n/2) + n3.
8 – Can the master method be applied to the recurrence T (n) = 4T(n/2) + n2 lg n? Why or why not? Give an asymptotic upper bound for this recurrence.x.

