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 Tutorial matter received so far 

COS2611/101/3/2014 General information and assignments 

COS2611/201/1/2014 This letter: Solutions to Assignment 1 

 

Dear student  

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

Please feel free to contact your e-tutor with any problems, suggestions and/or queries. For this 
purpose, we appeal to you to make use of the myUnisa discussion forum (on your e-tutor site) 
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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2 Solutions to assignment 01 
 
In order to determine the running complexity of a code, we count the basic instructions that 
must be executed. These instructions could be the assignment, increment and/or the conditional 
tests the code would perform.  
 
For each question, you are required to identify the letter of the choice that best completes the 
statement or answers the question. 
 
For Questions 1 – 15 please indicate the run time complexity of the respective code fragments: 
 
 
Question 1 
 
total = 0; 
for (int i = 0; i < n; i++) 
 total += i; 
 

  
 
 

 
Answer: 3 
 
 
Question 2 
 
for (int i = 0; i < n; i++) 
     for (int j = 0; j < n; j++) 
      count++; 
 

 
 
 

 
Answer: 3 
 
 
Question 3 
 
for (int i = 0; i < n; i+=2) 
     for (int j = 0; j <n; j++) 
          sum = i + j; 
 

 
 
 

 
Answer: 2 
 
 
 

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

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

1. O(n) 3. O(n3) 
2. O(n2) 4. O(n log n) 
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Question 4 
 
for (int i = 0; i < 6n; i+=2) 
 sum++; 
 

 
 
 

 
Answer: 1  
 
 
Question 5 
 
for (int i = 0; i < n; i++) 
     for (int j = 0; j < i; j++) 
          sum++; 
 

 
 
 

 
Answer: 3 
 
 
Question 6 
 
for (int i = 0; i < n; i++) 
     for (int j = 0; j < n; j++) 
          for (int k = 0; k < n; k++) 
           total++; 
 

 
 
 

 
Answer: 2 
 
 
Question 7 
 
for (int i = 1; i < n; i*=2) 
 sum++; 
 

 
 
 

 
Answer: 4 
 
 
 
 

1. O(n) 3. O(3n) 
2. O(2n) 4. O(6n) 

1. O(1) 3. O(n2) 
2. O(n) 4. O(n3) 

1. O(3n) 3. O(3n3) 
2. O(n3) 4. O(3 log n) 

1. O(1) 3. O(2n) 
2. O(n) 4. O(log n) 
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Question 8 
 
for (int i = 1; i < n; i++) 
     for (int j=0; j < i; j+=2) 
      sum++; 
 

 
 
 

 
Answer: 3 
 
 
Question 9 
 
for (int i = 1; i < n; i++) 
{ 
 sum++; 
 total += I; 
} 
  

 
 
 

 
Answer: 2 
 
 
Question 10 
 
for (int i = 1; i < n*n; i++) 
 sum++; 
for (int i = 1; i < n; i++) 
 sum++; 
 

 
 
 

Answer: 2 
 
 
Question 11 
 
for (int i = 0; i < n; i++) 
 for (int j = 0; j < n*n; j++) 
  sum++; 
 

 
 
 

Answer: 3 
 
 
 

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

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

1. O(n) 3. O(n3) 
2. O(n2) 4. O(1) 

1. O(n) 3. O(n3) 
2. O(n2) 4. O(log n) 
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Question 12 
 
for (int i = 0; i < n*n; i++) 
 for (int j = 0; j < n*n; j++) 
  sum++; 
 

 
 
 

Answer: 2 
 
 
Question 13 
 
for (int i = 0; i < 22; i++) 
 for (int j = 0; j < n; j++) 
  sum++; 
 

 
 
 

Answer: 1 
 
 
Question 14 
 
for (int i = n; i > 1 ; i=i/2) 
 sum++; 
 

 
 
 

Answer: 1 
 
 
Question 15 
 
for (int i = 1; i < 1000; i++) 
 sum++; 
 

 
 
 

 
Answer: 1 
 
 
 
 
 
 
 
 

1. O(n2) 3. O(2n) 
2. O(n4) 4. O(4n) 

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

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

1. O(1) 3. O(n) 
2. O(1000) 4. O(log n) 
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Question 16 
 
An algorithm takes 10 seconds for an input size of 1000.  How long will it take for an input size 
of 10 000 if the running time is log n? 
 

 
 
 
 

Answer: 3 
 
 
Question 17 
 
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 in O(1)? 
 

 
 
 

Answer: 1 
 
 
Question 18 
 
An algorithm takes 2 seconds for an input size of 5.  How long will it take for an input size of 50 
if the running time is exponential (2n)? 
 

 
 
 

 
 
Answer: 2 
 
 
Question 19 
 
An algorithm takes 10 seconds for an input size of 1000. What will the largest size of input be 
that can be executed in 80 seconds if the running time is cubic? 
 

 
 
 

 
Answer: 2 
 
 
 
 
 

1. 1 second 3. 13 seconds 
2. 10 seconds 4. 100 seconds 

 

1. 1 second 3. 50 seconds 
2. 10 seconds 4. 500 seconds 

1. 211 seconds 3. 20 seconds 
2. 246 seconds 4. 220 seconds 

1. 500 3. 4000 
2. 2000 4. 8000 
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Question 20 
 
An algorithm takes 5 seconds for an input size of 80. What will the largest size of input be that 
can be executed in 15 seconds if the running time is linear (O(n))? 
 

 
 
 

Answer: 3 
 
 
Question 21 
 
Which one of the following functions has the fastest growth rate (for n > 1)? 
 

 
 
 

 
Answer: 3 
 
 
Question 22 
 
Which one of the following functions has the slowest growth rate (for n > 1)? 
 

 
 
 

 
Answer: 4 
 
 
Question 23 
 
Order the following functions by growth rate from smallest to largest (in terms of their Big-O 
values): 10 log n;  2n2;  n log n 
 

 
 
 

 
Answer: 1 
 
 
 
 
 
 
 
 

1. 512 3. 240 
2. 480 4. 48 

1. N 3. n2 log n 
2. n log n 4. n2 

1. N 3. 2n 
2. n2 4. log n 

1. 10 log n;  n log n;  2n2 3. n log n;  2n2;  10 log n 
2. 2n2;  n log n;  10 log n 4. n log n;  10 log n;  2n2 
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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=10 n=20 n=30 
A 17 minutes 728 days 2 043 years 
B 1½ minutes 7 minutes 15 minutes 
Question 24 
 
What is the running complexity of algorithm A? 
 

 
 
Answer: 3 

 
 
 
Question 25 
 
What is the running complexity of algorithm B? 
 

 
 
 

 
Answer: 2 
 
 
  

1. n2 log n 3. 2n 
2. n2 4. n log n 

1. n2 log n 3. 2n 
2. n2 4. n log n 
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3 Additional exercises 
For Questions 1 – 15 please indicate the run time complexity of the respective code fragments: 
 

Question 1 
 
for(int i = 3; i < n; i++) 
 sum++; 

 
1. O(1) 3. O(log n) 
2. O(n)  4. O(n log n) 
 
In this code fragment, the basic instructions are: 
 
int i = 3; 
i<n; 
i++; 
sum++; 
 
We will need to estimate how many times these instructions are executed. We will use the 
below table to show our calculation. 
 
Basic instruction Execution times Discussion 
int i = 3; 1 This statement is executed only once. That is 

when we enter the loop. 
i<n; n+1-3 In order to determine how many times this 

statement will be executed, we have to consider 
how i is advanced to meet this condition. Here, i 
is incremented by 1 in every iteration. 
Therefore, this condition will be tested n+1-3 
times, since we start at 3. The +1 is for the final 
test. It was mentioned earlier that were work on 
estimates. In other words, leaving out +1-3 the 
will not affect our final solution, as it will be seen 
in coming questions.  

i++; n-3 This statement is executed n-3 times. The 3 is 
because i start at 3. Same as the above i<n; 
statement, we could have just left out the 3. 

sum++ n-3 The statement sum++ will be executed n-3 times. 
Or just n times 

 1+(n+1)+(n-3)+(n-3) 
=1+(n+1)+2(n-3) 
=1+n+1+2n-6 
=-4+3n 
O(n) 

We use the addition rule here as it is explained 
in TL101. We also have to ignore constants. 

Answer: 2 
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Question 2 
 
for(int i = 0; i < 5n; i += 2) 
 sum++; 
 
1. O(1) 3. O(5n) 
2. O(5n Log n) 4. O(n) 
 
A table similar to that of question 1 is shown below. 
Basic instruction Execution times Discussion 
Int i = 0; 1 This statement is executed only once when we 

enter the loop. 
i<5n; 5n/2  + 1 Here, i is incremented by 2 in every iteration. 

Therefore, this condition will be tested 5n/2+1 
times. The 1 is for the final test. 

i+=2; 5n/2 The loop runs 5n/2 times 
sum++ 5n/2 The loop runs 5n/2 times 
 3(5n/2 ) + 2 

O(n) 
Ignore constants  

 
Answer: 4  
 
 
Question 3  
 
for(int i = 0; i < n*n*n; i++) 
 for(int j = 2; j < n; j++) 
  sum++; 
 
1. O(n) 3. O(n3) 
2. O(n4) 4. O(n log n) 
 
Basic instruction Execution times Discussion 
Outer loop  
int i = 0; 1 

 
This statement is executed only once when the 
loop is entered. You may have noticed that the 
running time of this statement is not significant. 
We may just leave it out. From now on we will 
leave it out. 

i < n*n*n; n3 The conditional variable (n, in this case) will give 
us an idea of how many times this condition is 
tested but the running time of this statement 
will also depend on how the counter variable is 
advanced. 

i++; n3 The counter variable is incremented once in 
every iteration. It will therefore be incremented 
n*n*n times. 
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sum++; n3 This statement is also executed n3 times. 
 1+n3+n3+n3 

=1+3n3 
 
O(n3) 

We now add all the execution times to find the 
total, which is 1+3n3, for this loop. We have to 
ignore the constant factors, remember we are 
working on the estimated running times not the 
exact. 

Inner loop  
int j = 2; 1 This statement is executed once. For a moment, 

we have to ignore the fact that this statement 
occurs inside another loop. We will work with this 
loop as if it is the only loop. 

j<n; j++; 
sum++ 

n+n+n= 3n Following the same principles as in the questions 
above, these statements have their running as 
indicated. 

 1+3n 
O(n) 

The total running time of the inner loop is 
therefore calculated as previously indicated. 

Multiplication 
rule 

n3*n= n4 
 
 
O(n4) 

We have calculated two loops individually. The 
running time for the outer loop was calculated to 
be O(n3) and the inner loop; O(n). Now since the 
two loops are nested, we need to calculate the 
total running time of the code. This is given by 
the multiplication rule, refer to TL 101. 

 
Answer: 2 
 
 
 
Question 4  
 
for(int i = 0 1; i < n; i*=2) 
 for(int j = 0; j < n; j++) 
  sum++; 
 
1. O(1) 3. O(n log n)  
2. O(n2) 4. O(n2 log n) 
 
Basic instruction Execution times Discussion 
Outer loop  
i < n; log n  Recall that earlier we emphasized the importance 

of looking at both the conditional and counter 
variable before deciding on the running time. 
Here is a good example of that situation. One can 
be tempted to say that the running time of this 
statement is n, were else its running time is log n. 
This because the counter variable is doubles in 
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every iteration as opposed to single incrementing. 
i*2; sum++; log n+log n Similarly, the two segments are executed log n 

times. 
 log n+log n + log n 

3 log n 

 
O(log n) 

This is the running time of the outer loop. 

Inner loop  
 O(n) By using the same principles, it can be worked 

out that the running time of this loop is n. 
Multiplication 
rule 

log n * n = n log n  
 
O(n log n) 

The two loops are again nested, which means 
multiplication rule should be used. The total 
running time of the two nested loop is as shown. 

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) 
 
Basic instruction Execution times Discussion 
First loop  
i < n; 
i++; 
sum++; 

n+n+n=3n 
 

Like in the previous questions, it is easy to see 
that the running time for the first loop can 
worked out by the three statements,  

 O(n) The resulting run time is O(n). 
   
Second loop  
j<n; 
j++; 
sum++; 

n+n+n=3n 
 

A similar approach as in the first loop is used to 
determine the running time of the second loop. 

 O(n)  
Addition rule n+n=2n 

O(n ) 
Unlike in the previous question were the loops 
were nested, here the loops executed one after 
another.  In other words, the first loop run until 
it completes before the second loop can start. In 
this can we use the addition rule to calculate the 
total runtime.  

 
Answer: 3  
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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) 
 
Basic instruction Execution times Discussion 
First loop  
i < n; i*2; 
sum++; 

log n+log n+ log n = 
3 log n 

The three statements have the running time of 
log n each. Note the difference between the 
running times of this question and question 5 
above. 

 O(log n) The total running time of the first loop is log n. 
   
Second loop  
j<n; j++; 
sum++ 

log n+log n+log n = 3 
log n 

The running of this loop is similar to that of the 
first loop. 

 O(log n)  
Addition rule Log n + logn = 2 log 

n 
 
O(log n)  

Again, the two loops are not nested and 
therefore addition rule should be used. 

 
 
Answer: 3 
 
 
Question 7  
 
int i; 
for(i = 0; i < n*n*n; i++) 
 for(int j = 0; j <i; j++) 
  sum++; 

 
1. O(n) 3. O(n3) 
2. O(n4) 4. O(n6) 
 
Basic instruction Execution times Discussion 
Outer loop  
i < n*n*n; 
i++; 
sum++; 

n3+n3+n3 It is easy now see that the statements 
execute n times as indicated. 

 O(n3)  
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Inner loop  
j<i; j++; 
sum++; 

n3+n3+n3 The running time of these statements is n3. 
This is because the execution of the 
conditional statement depends on variable i, 
which will execute n3 times almost from the 
outer loop. 

Multiplication 
rule 

n3*n3=n6 

O(n6) 
 

 
Answer: 4 
 
 
Question 8  
 
i = 1; 
while (i<=n2){ 
 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) 
 
It has been mentioned that time complexity analysis is based on estimates and not the 
exact number of times every statement in the algorithm runs. Essentially one has to 
determine how many times the loops will be executed in terms of the input n. We can 
estimate the running time as follows: 

• The while loop has the running time of n2. This is estimated by looking at the 
conditional statement and the counter variable. The counter variable increments 
once in every iteration and this will iterate approximately n2 times. 

• The for loop a constant time. 
• We are told that doIt() runs n2 time. 

The two loops and doIt() are nested, therefore, by multiplication rule we get: 
n2*1*n2=n4=n4 => O(n4). 
 
Answer: 1 
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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 n) 
2. O(n2) 4. O(n5) 
   
Similarly to the above question, the three loops are also nested which means we have to 
apply the multiplication rule. All we have to do is to estimate the running time of each loop. 
These estimates are: 
1st loop: n times 
2nd loop: n2 times 
3rd loop: n2 times 
 
By multiplication rule we get: n*n2*n2=n5 

 
 
Answer: 4 
 
 
Question 10 
 
for(int i = 0; i< 102; i++) 
 for(int j = 0; j < 102; j++) 
  sum++; 

 
1. O(1) 3. O(n4) 
2. O(104) 4. O(n) 

 
Both the two loops here runs a constant time O(1). Therefore, because they are nested, 
we apply the multiplication rule which results in O(1). 
 
Answer: 1 
 
 
 
 
Question 11 
 
for(int i = 1; i < n*n; i++) 
{ 
 int j = n; 
  while (j > 0) 
  { 
   Sum++; 
   j--; 
  } 
} 
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1. O(n4) 3. O(n3) 
2. O(n2) 4. O(n log n) 

 
The question worked out as follows for this question: 

• The outer loop has a running time of n2. 
• This statement is executed once O(1). 
• Now the while loop will run n times. 

 
But now we should be careful when we calculate the total run time. This is because here we 
will use both multiplication and addition rule. 
We use the addition rule for O(1) and while loop which is: 
O(1) + O(n)= O(n). 
 

and the multiplication rule for the loop and nested statements: 
O(n2)*O(n)= O(n3) 
 
Answer: 3 
 
 
Question 12 
 
for(int i = 1; i < n; i++) 
{ 
 int j =n; 
 while (j >0) 
 { 
  Sum++; 
  j =j/2; 
 } 
} 

   
1. O(n) 3. O(n3) 
2. O(n2) 4. O(n log n) 

 
Same as with question 11, this question involve a combination of multiplication and 
addition rule. The loop will run n times and the int j = n will also run once whilst the 
while loop run log n time. Therefore, the whole code fragment runs: n*(1+log 
n)=n(log n)=n log n times. 
 
Answer: 4 
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Question13 
 
for(inti = 1; i< 210; i++) 
 for(int j = 01; j < n; j*=2) 
  sum++; 
 
1. O(1) 3. O(log n) 
2. O(n) 4. O(n log n) 
 
Following the same procedure, the two loops are nested, which means we have to use the 
multiplication rule.  The outer loop will run a constant time, that is O(1). Remember, it does 
not matter what the actual number of time is; a constant time can simply be noted as 1.  
 
The inner loop will run log n times. Therefore the total running time for this code 
fragment is 1* log n = log n. 
 
Answer: 3 
 
 
Question14 
 
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(n2) 4. O(n log n) 
 
 
Similarly to the above question, we work out this as follows: 
 
Outer loop: n/2 times. 
Inner loop: n times. 
 
By multiplication rule we get: (n/2)* n. We can ignore the constant 2, then the running time 
is O(n2). 
  
Answer: 2 
 
 
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) 
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This one is straight forward. The running time is log n. 
 
Answer: 3 
 
 
Question 16 
 
An algorithm takes 5 seconds for an input size of 100.  How long will it take for an input size of 
400 if the running time is O(n2)? 
 
 

 
 
 

We know that the input size of 100 will run in 5sec given that the running time complexity 
is O(n2).  We can represent this as follows: 
 
0.5sec → 1002 (Note that we are working with O( N2)) 
X sec   → 4002 
 
(1002) * X sec = (4002)* 0.5sec //cross multiplication. 
. 
X sec =800000 sec /10000  
X sec= 80 sec 
 
Answer: 4 
 
 
Question 17 
 
An algorithm takes 20 seconds for an input size of 10.  How long will it take for an input size of 
100 if the running time is O(n log n)? 
 
 

 
 

 
Using the same principle as in question 16, we can worked out the time for O(n log n) 
complexity. Remember the n’s represents the input sizes. 
 
20 sec →  10 log 10 //(n = 10) 
X sec →  100 log 100 
 
Therefore,  
 

1. 8 sec 3. 50 sec 
2. 2000 sec 4. 80 sec 

1. 1 sec 3. 20 sec 
2. 200 sec 4. 400 sec  
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X sec = (20 sec * 10 log 10)/100 log 100 
 = 400sec 
 
Answer: 4 
 
 
Question 18 
 
An algorithm takes 15 minutes for an input size of 500.  How long will it take for an input size of 
50 if the running time is linear O(n)? 
 

 
 

Following a similar approach as in question 16 and 17, it can be worked out that the 
algorithm will take 1.5 min. 
 
Answer: 2 
 
 
Question 19 
 
An algorithm takes 2 seconds for an input size of 10.  How large a problem can be solved in 25 
seconds if the running time is O(n2)? 
 

 
 
 

 
This uses can be worked out using the similar approach as in the above question but noting 
that instead of calculating the time, it requires the input size to be calculated. Here is 
how it can be approached. 
  
 
2 sec → 102 
25 sec → X2 (We are looking for the input size x, for O(N2) complexity.) 
 
25 sec * 102 = 2sec * X2 
2500 sec = 2X2 
35.4 sec = X 
 
Answer: 1 
 
 
 
 

1. 15 min  3. 0.5 min 
2. 1.5 min  4. 10 min 

1. input size of 35.4 3. input size of √8  
2. input size of 102 4. input size of 250 
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Question 20 
 
An algorithm takes 10 seconds for an input size of 20.  How large a problem can be solved in 80 
seconds if the running time is linear O(n)? 
 

 
 

 
Similar to question 19, the input size is calculated to be 160. 
 
Answer: 2 
 
 
 
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 = 2 N = 8 N = 32 
A 2 24 160 
B 4 64 1024 
 
 
Question 21 
 
What is the running complexity of algorithm A? 
 

 
 

Answer: 4 
 
If n is 2 then log 2 = 1 and 2 log 2 = 2. 
If n is 8 then log 8 = 3 and 8 log 8 = 24 
If n is 32 then log 32 = 5 and 32 log 32 = 160. 
Hence solution is O(n log n). 
 
 
 
 
 
 
 
 
 
 

1. input size of 400 3. input size of 64000 
2. input size of 160 4. input size of 40 

1. O(n2) 3. O(2n) 
2. O(n) 4. O(n log n) 
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Question 22 
 
What is the running complexity of algorithm B? 

 
 
 

 
If n is 8 then n2 = 64  
If n is 32 then n2= 1024  
Hence solution is O(n2) 
 
 
Answer: 3 
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1. O(1) 3. O(n2) 
2. O(n) 4. O(log n) 
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