CompSci 161 Winter 2023 Discussion 2: Review: Runtime Analysis (1/12)

1. What is the time complexity of the following code fragments, with respect to n? Give your
answer in ©-notation.

(a) k =1;
for (i = 0; i < n; i++)
k *= 2;
(b) k =1;
for (i = 0; 1 < n; i++)
temp = k;
for (j = 0; j < k; j++)
temp++;
k = temp;
(c) k=1, x = 1;

for (i = 0; i < n; i++)
for (j = 0; j < x; j++)

2. Order the following functions from smallest to largest asymptotic complexity. Identity any
pairs of functions that have the same complexity (i.e. are © of each other).

3. Consider the following two algorithms for sorting an array A of n comparable values A[1], A[2], ... A[n].

Selection-Sort Insertion-Sort
fori=1—->n—-1do for i =2 —ndo
JMin =1 for j=i—2do
for j =i —ndo if A[j] < A[j — 1] then
if A[j] < A[jMin] then swap A[j] and A[j — 1]
iMin=j else
swap Ali] and A[jMin] break

(a) Find the best-case and worst-case runtimes of Selection-Sort and Insertion Sort.
Your answers should be in © notation.

(b) True or False: In practice, Insertion-Sort will always run at least as fast as Selection-Sort.
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(c) True or False: The worst-case runtime of Selection-Sort is 2(n)
2

(d) True or False: The worst-case runtime of Insertion-Sort is (n®).

4. Given two sets A and B and their sizes m and n, the following algorithm calculates the sets’

intersection (i.e. the elements they have in common). The sets are represented as sorted
arrays.

intersect(A, m, B, n):
C = new empty set
for (i = 0; i < m; i++)
for (j = 0; j < mn; j++)
if (A[i] == B[jD)
C.append(A[i])
break
return C

(a) What is the runtime complexity of this algorithm? Give your answer in ©-notation in
terms of m and n. (The append operation is constant-time.)

(b) Write an algorithm for the same task with a better runtime complexity.
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