MO417 – Complexidade de Algoritmos
Segundo Semestre de 2005
Prof. Zanoni Dias
2ª Lista de Exercícios

1 – Is 2n+1 = O(2n)? Is 22n = O(2n)?

2 – Prove that n! = ω(2n), n! = o(nn) and lg(n!) = Θ(n lg n).
3 – Indicate, for each pair of expressions (A, B) in the table below, whether A is O, o, Ω, ω, or Θ of B. Assume that k ≥ 1, ∈ > 0, and c > 1 are constants. Your answer should be in the form of the table with "yes" or "no" written in each box.

	 
	A 
	B 
	O 
	o 
	Ω 
	ω 
	Θ 

	a. 
	lgk n 
	n∈ 
	 
	 
	 
	 
	 

	b. 
	nk 
	cn 
	 
	 
	 
	 
	 

	c. 
	n1/2
	nsin n 
	 
	 
	 
	 
	 

	d. 
	2n 
	2n/2 
	 
	 
	 
	 
	 

	e. 
	nlg c 
	clg n 
	 
	 
	 
	 
	 

	f. 
	lg(n!)
	lg(nn)
	 
	 
	 
	 
	 


4 – Write pseudocode for Merge(A,p,q,r).

5 – Insertion sort can be expressed as a recursive procedure as follows. In order to sort A[1 ‥ n], we recursively sort A[1 ‥ n -1] and then insert A[n] into the sorted array A[1 ‥ n - 1]. Write a recurrence for the running time of this recursive version of insertion sort.

6 – Referring back to the searching problem, observe that if the sequence A is sorted, we can check the midpoint of the sequence against v and eliminate half of the sequence from further consideration. Binary search is an algorithm that repeats this procedure, halving the size of the remaining portion of the sequence each time. Write pseudocode, either iterative or recursive, for binary search. Argue that the worst-case running time of binary search is Θ(lg n).
7 – Observe that the while loop of the INSERTION-SORT procedure uses a linear search to scan (backward) through the sorted subarray A[1 ‥ j - 1]. Can we use a binary search instead to improve the overall worst-case running time of insertion sort to Θ(n lg n)?
8 – Describe a Θ(n lg n)-time algorithm that, given a set S of n integers and another integer x, determines whether or not there exist two elements in S whose sum is exactly x.

