
CSC 340 SPRING 2019 QUIZ 1 SOLUTIONS

1. Define the concept of an algorithm.

An algorithm is a list of step-by-step instructions for solving a com-
putational problem.

2. In the analysis of algorithms, how do we define the size of a computational
problem?

The size of a problem is the amount of memory occupied by the
input data that describes the problem.

3. In analyzing the complexity of an algorithm, we count the number of basic steps
executed by the algorithm. What is a basic step?

A basic step is a step that can be executed in constant time, inde-
pendently of the size of the problem.

4. Show that 10n2 + 50n + 250 is in O(n2) by finding a positive real number K
such that

10n2 + 50n + 250

n2
≤ K.

Show the steps in your reasoning, and explain why each step is correct.

By simple algebra,

10n2 + 50n + 250

n2
= 10 +

50

n
+

250

n2

≤ 10 + 50 + 250

≤ 310

The last inequality follows because
50

n
≤ 50 and

250

n2
≤ 250 for all

n ≥ 1. Thus we can take K = 310.

5. Show that 100n2 is in O(10n2 + 50n+ 250) by finding a positive real number K
such that

100n2

10n2 + 50n + 250
≤ K.

Show the steps in your reasoning, and explain why each step is correct.

The expression 50n+ 250 is greater than zero for all n ≥ 1, so if we
drop it from the denominator of the fraction

100n2

10n2 + 50n + 250

the same fraction gets bigger, so we have

100n2

10n2 + 50n + 250
≤ 100n2

10n2
≤ 10

and we can take K = 10.
1
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6. Let f(n) and g(n) be complexity functions. Mark each of the following state-
ments as true or false by placing a check mark Xagainst the true statements and a
cross mark 8 against the false statements.

(a) If f(n) is in O(g(n)), then g(n) is in O(f(n)). 8

1 is in O(n), but n is not in O(1).

(b) If f(n) is in O(g(n)), then g(n) is in Ω(f(n)). X

(c) If f(n) is in Ω(g(n)), then g(n) is in O(f(n)). X

(d) If f(n) is in Θ(g(n)), then f(n) is in O(g(n)). X

(e) If f(n) is in O(g(n)) and f(n) is in Ω(g(n)), then f(n) is in Θ(g(n)). X

(f) If f(n) is in Ω(g(n)), then f(n) is in O(g(n)). 8

n2 is in Ω(1), but it is not in O(1).

7. For each of the following algorithms, determine whether its complexity function
is log n, n, n log n, n2, n3, or 2n.

(a) Searching an array of n integers for a value X by examining each position in
the array to see if it contains X. n

(b) Searching a sorted array of n integers for a value X by using binary search. log n

(c) Sorting an array of n integers using Bubblesort. n2

(d) Sorting n arrays of integers, where each array has 100 integers, using Bubblesort.
n

This is because sorting an array of 100 integers takes constant time,
just like sorting an array of 1 or 2 integers also takes constant time.

(e) Sorting n arrays of integers, where each array has n integers, using Bubblesort.
n3

8. An algorithm solves a problem of size n by performing n − 1 iterations. The
algorithm performs 3n−1 basic steps on the first iteration, then 3n−2 basic steps
on the next iteration, and so on. The algorithm performs 1 basic step on the last
iteration.

(a). Write a finite series for the total number of basic steps performed by the
algorithm.

1 + 3 + 32 + 33 + · · · + 3n−1.
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(b) Sum the series to determine the complexity function of the algorithm in closed
form. Show your work.

Let
S = 1 + 3 + 32 + 33 + · · · + 3n−1

represent the sum. Then

cS = 3 + 32 + 33 + · · · + 3n−1 + 3n

and by subtracting,

3S − S = 2S = 3n − 1

which means that the sum of the series is

S =
3n − 1

2
.

9. An algorithm solves a problem of size n by performing n2 iterations. The
algorithm performs n2 basic steps on the first iteration, n2 − 1 basic steps on the
next iteration, and so on. That is, on each iteration, the algorithm performs one
less basic step than on the previous iteration. Thus the algorithm performs 2 and
1 basic steps, respectively, on the last two iterations.

(a). Write a finite series for the total number of basic steps performed by the
algorithm.

S = 1 + 2 + 3 + · · · + (n2 − 1) + n2

(b) Sum the series to determine the complexity function of the algorithm in closed
form. Show your work.

Be adding two instances of the series together with one of the series
in reverse order, we pair n2 with 1, and n2 − 1 with 2, and so on.
Thus 2S is the sum of n2 terms with each term being equal to
n2 + 1. We see that

2S = n2(n2 + 1)

so that

S =
n2(n2 + 1)

2
.


