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Dear student

The purpose of this tutorial letter is to supply the solutions for Assignment 1. 

Please feel free to contact any of the lecturers with any problems, suggestions and/or 
queries. For this purpose, we appeal to you to make use of the myUnisa forum where 
solutions to problems/questions and answers to queries posted on the forum are 
available to the benefit of all students. We also encourage you to actively participate 
in this forum by providing support (not complete solutions!) to your fellow students. 
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For questions 1 to 15 give the algorithmic complexity of code fragment provided
Question 1

for(int i = 0; i < n; i++)
sum++;

1. O(1) 3. O(N)
2. O(Log N) 4. O(N log N)

Sum is executed n times. 
 
Answer: 3 

Question 2

for(int i = 0; i < 5n; i += 2)
sum++;

1. O(1) 3. O(N)
2. O(Log N) 4. O(N log N)

Answer: 3 

Question 3

for(int i = 0; i < n*n; i++)
for(int j = 0; j < n; j++)

sum++;

1. O(1) 3. O(N3)
2. O(N2) 4. O(N log N)

Outer for loop: n2 times.
Inner for loop: n time.  
Multiplication rule: n2*n = n3 times.

Answer: 3

Question 4

for(int i = 0; i < n; i++)
for(int j = 0; j < n*n; j++)

sum++;
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1. O(1) 3. O(N3)
2. O(N2) 4. O(N log N)
 
Answer: 3

Question 5

for(int i = 0; i < n; i++)
sum++;

for(int j = 0; j < n; j++)
sum++;

1. O(N2) 3. O(N)
2. O(Log N) 4. O(N log N)

First for loop: n times 
Second for loop: n times 
Addition rule: n + n = n.  
 
Answer: 3 

Question 6

for(int i = 1; i < n; i = i*2)
sum++;

for(int i = 1; i < n; i = i*2)
sum++;

1. O(1) 3. O(log N)
2. O(N2) 4. O(N log N)

First for loop: log n times 
Second for loop: log n times 
Addition rule: log n + log n = log n 
 
Answer: 3 

Question 7

for(int i = 0; i < n*n*n; i++)
for(int j = 0; j < n2; j++)

sum++;

1. O(N2) 3. O(N3)
2. O(N5) 4. O(N log N)
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Outer for loop: n3 
Inner for loop: n2 
Multiplication rule: n3*n2=n5 
 
Answer: 2 

Question 8

i = 1
while (i<=n){

for (j=1; j<10; j++)
doIt();

i++;}

where doIt() has runtime of n2.

1. O(N4) 3. O(N3)
2. O(N2) 4. O(N5)

while loop: n times 
for loop: 9 times 
doIt(): n2 
Multiplication rule: n*9*n2=9n3=>n3 (ignore constant) 
 
Answer: 3 
 
 
Question 9

for(int i =0; i < n; i++)
for(int j = 0; j < n*n; j++)

for(int k = 0; k < 2n*n; k++)
sum++;

1. O(N4) 3. O(N log N2)
2. O(N2) 4. O(N5)

Answer: 4 

Question 10

for(int i = 0; i < 100000; i++)
for(int j = 0; j < 20000; j++)

sum++;
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1. O(1) 3. O(N3)
2. O(N2) 4. O(N log N)

Answer: 1 

Question 11

for(int i = 1; i < n*n; i++)
{

int j =n;
while (j > n)
{

sum++;
j--;

}
}

1. O(N4) 3. O(N3)
2. O(N2) 4. O(N log N)

for loop: n2 times 
while loop: 1 times (the statement while(j>n) executes at least once) 
Multiplication rule: n2*1 = n2 times 
 
Answer: 2 

Question 12

for(int i = 1; i < n; i++)
{

int j =n;
while (j > n)
{

Sum++;
j =j/2;

}
}

1. O(N) 3. O(N3)
2. O(N2) 4. O(N log N)

for loop: n times 
while loop: 1 times 
Multiplication rule: n*1=n times 
 
Answer: 1 
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Question 13

for(int i = 1; i < 210; i++)
for(int j = 0; j < n; j++)

sum++;

1. O(1) 3. O(log N)
2. O(N) 4. O(N log N)

Answer: 2 

Question 14

for(int i = 1; i <=n/2; i++)
for(int j = 1; j <= n; j++)

sum++;

1. O(N) 3. O(log N)
2. O(N3) 4. O(N log N)

Outer for loop: n/2 
Inner for loop: n 
Multiplication rule: n/2*n= n2/2 
 
Answer:  O(n2)  This question was not marked. 
 
 
Question 15

for(int i = 1; i < n; i= i*2)
sum++;

1. O(N) 3. O(log N)
2. O(N2) 4. O(N log N)

Answer: 3 
 
 
Question 16

An algorithm takes 0.5 seconds for an input size of 100.  How long will it take for an 
input size of 500 if the running time is linear

1. 5 sec 3. 0.5sec
2. 2.5sec 4. 1sec
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0.5sec � 100*1 
x sec   � 500*1 
(100*1) * x sec = (500 *1)* 0.5sec //cross multiplication. The 1 is for linear  
           runtime. 
x sec = sec 
x sec= 2.5 sec 

Answer: 2 

Question 17

An algorithm takes 10 seconds for an input size of 100.  How long will it take for an 
input size of 10 000 if the running time is log N?
1. 10 sec 3. 20 sec
2. 20.5sec 4. 40sec

10 sec � log 100 
x sec � log 10 000 
x  sec * log 100 =  10 sec * log 10 000 
x sec =  (10 sec * log 10 000)/ log 100 

 = (10 sex * 4)/ 2 
 = 40 sec / 2 
 = 20 sec 
 
Answer: 3 

Question 18

An algorithm takes 1 second for an input size of 10.  How long will it take for an input 
size of 50 if the running time is exponential (2n)?

1. 240 sec 3. 2040 sec
2. 20 sec 4. 2 10 sec
 
Answer: 1 
 
 
Question 19

An algorithm takes 1 second for an input size of 10.  How large a problem can be 
solved in 25 seconds if the running time is quadratic (N2)?

1. input size of 100 3. input size of 50
2. input size of 5 4. input size of 625
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1 sec � 102 
25 sec � x2 
25 sec * 102 = 1 sec * x2 
2500 sec = x2 
50 sec = x 
 
Answer: 3 

Question 20

An algorithm takes 10 seconds for an input size of 1000.  How large a problem can 
be solved in 80 seconds if the running time is cubic?

1. input size of 800 3. input size of 2000
2. input size of 1250 4. input size of 3000

Answer: 3 

Question 21

Which of the following functions has the fastest growth rate (for n > 1)?

1. n2 3. n log n 
2. n3/100 4. n3

Answer: 4

Question 22

Which of the following functions has the slowest growth rate (for n > 1)?
1. n2 3. n
2. N log n 4. log n 

Answer: 4 
 
 
Question 23

Order the following functions by growth rate from smallest to largest.
1. n log n; n+n3; 24; 2n 3. 24; n log n; n+n3; 2n

2. n log n; 24; 2n; n+n3 4. 24; n+n3; n log n; 2n

Answer: 3 
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Consider the table below when answering questions 24 and 25.  The table shows the 
running time against input size (n) of 2 algorithms

Algorithm n = 4 N = 8 N = 16
A 16 256 65536
B 6 11 20

Question 24

What is the running complexity of algorithm A?

1. O(n2) 3. O(2n)
2. O(n) 4. O(log n) 

Answer: 3 

Question 25

What is the running complexity of algorithm B?
1. O(1) 3. O(1/n) 
2. O(n) 4. O(log n) 

Answer: 2 
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