Lista de exercicios de fixagdo' — Complexidade de Algoritmos — IC-UNICAMP — 2° semestre de 2017

Notacao assintotica e crescimento de funcoes

Questao 1. (CLRS) Exercicios: 3.1-1, 3.1-2, 3.1-3, 3.1-4, 3.1-5, 3.1-7, 3.2-1, 3.2-2, 3.2-5(*), 3.2-8

Questao 2. (CLRS) Problemas: 3-3

Recorréncias

Questao 1. (CLRS) Exercicios (3% edi¢do): 4.3-1,4.3-2,4.3-3,4.3-7,4.3-9,4.4-1, 4.4-6, 4.4-8, 4.4-9, 4.5-1,
4.5-4,

Questio 2. (CLRS) 4.3-1 Show that the solution of T'(n) = T (n— 1) +n is O(n?).

Questio 3. (CLRS) 4.3-2 Show that the solution of 7' (n) = T'([n/2]) + 1 IS O(Ign).

Questao 4. (CLRS) 4.3-3 We saw that the solution of 7' (n) = T(|n/2]) +n is O(nlgn). Show that the
solution of this recurrence is also Q(nlgn). Conclude that the solution is ®@(nlgn).

Questao 5. (CLRS) 4.3-7 Using the master method in Section 4.5, you can show that the solution to the
recurrence 7'(n) =4T(|n/3])+nis T(n) = O(nlog;4). Show that a substitution proof with the assumption
T (n) < cn'°%* fails. Then show how to subtract off a lower-order term to make a substitution proof work.

Questio 6. (CLRS) 4.3-9 Solve the recurrence T (n) = 3T (y/n) + logn by making a change of variables.
Your solution should be asymptotically tight. Do not worry about whether values are integral

Questao 7. (CLRS) 4.4-1 Use a recursion tree to determine a good asymptotic upper bound on the recur-
rence T'(n) = 3T (|n/2])+n. Use the substitution method to verify your answer.

Questdo 8. (CLRS) 4.4-6 Argue that the solution to the recurrence 7' (n) = T (n/3) + T (2n/3) + cn, where
¢ is a constant, is Q(nlnn) by appealing to a recursion tree.

Questdo 9. (CLRS) 4.4-8 Use a recursion tree to give an asymptotically tight solution to the recurrence
T(n) =T(n—a)+T(a)+cn, where aa > 1 and ¢ > 0 are constants.

Questao 10. (CLRS) 4.4-9 Use a recursion tree to give an asymptotically tight solution to the recurrence
T(n)=T(an)+T((1—a)n)+cn, where a is a constant in the range 0 < & < 1 and ¢ > 0 is also a constant.

Questao 11. (CLRS) 4.5-1 Use the master method to give tight asymptotic bounds for the following recur-
rences.

(@) T(n)=2T(n/4)+1.
(b) T(n)=2T(n/4)+ /4.
(¢) T(n)=2T(n/4)+n.
(d) T(n) =2T(n/4)+n>.

Questiio 12. (CLRS) 4.5-4 Can the master method be applied to the recurrence T'(n) = 4T (n/2) +n?lgn?
Why or why not? Give an asymptotic upper bound for this recurrence.

Questao 13. (CLRS) Problemas: 3? edicdo: 4-6
¢

Questao 14. (CLRS) Problemas: 22 edigdo: 4-7

IEsta lista deve ser feita logo ap6s as aulas do contetido correspondente e serve para fixar o contetido, confirmar ou identificar
as ddvidas. Anote suas dividas e procure atendimento! Os exercicios sdo referéncias ou transcri¢des de exercicios dos livros-textos
(CLRS/Manber), ou foram gentilmente cedidos por outros professores, particularmente por Flavio Keidi Miyazawa (FKM), Cid
Carvalho de Souza e Orlando Lee (CID/OL).



Questio 15. Encontre a solucio da seguinte relacdo de recorréncia. E suficiente encontrar o comportamento
assintético de 7'(n). Vocé deve dar argumentos convincentes de que a fungdo f(n) que vocé encontrou
satisfaz f(n) = O(T (n)).

T(n)zzrqm’;nDHn, (n>2), T(1)=1, T(2)=2.

(Dica: compare essa recorréncia com alguma outra recorréncia mais facil de resolver)

Questio 16. Os nimeros de Fibonacci F(n) podem ser estendidos para valores negativos de n usando a
mesma definicdo: F(n+2)=F(n+1)+F(n),e F(1)=1e F(0) =0. Assim, temos F(—1) =1, F(-2) =
—1 e assim por diante. Seja G(n) definido como F(—n). Escreva uma relagio de recorréncia para G(n) e
sugira como resolvé-la. Prove que G(n) = (—1)""'F(n).

(Solugdo: Note que G(n) = (—1)-G(n—1)+G(n—2) e G(0) =0 e G(1) = 1. Resolvendo pela equacio

caracteristica, obtemos a equacio a> +a — 1 = 0 que tem solucio a = M.)
quag q ¢ 2



