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ECOM 3412: Data Structures and Algorithms 

Osama I. Radwan        September 2019 

 

Assignment 3      Due: 1.10.2019 

 

 

1. Answer the following questions 

a. Did you watch part 1 of the course on the webpage? 

b. How many challenges did you do yourself? 

c. Show that (𝑛 − 1)5 is O(n5). 

 

2. An algorithm takes 5 ms for input size 100. How long will it take for input size 600 if the running 

time is as follows? (assume low-order terms are negligible) 

a. Linear   b.    O(n log n)      c.   Quadratic     d.  Cubic 

 

3. An algorithm takes 5 ms for input size 100. How large a problem can be solved in 1 min if the running 

time is the following? (assume low-order terms are negligible) 
a. Linear   b.    O(n log n)      c.   Quadratic     d.  Cubic 

 

4. Put the following functions in increasing order by asymptotic growth rate. If  two functions have the 
same asymptotic growth rate, state that clearly.   

log 𝑛      1.05𝑛       𝑛 log 𝑛           𝑛 log 𝑛3        𝑛 log2 𝑛           15 log 𝑛          215       𝑛27     𝑛 log log 𝑛  

 

5. To speed up the confession of the suspect, judge Mai has ordered a fine of $2 for the first hour the 

case remains without confession. Each subsequent hour, until we have a confession, the fine was 

squared (that is, the fine changed as follows: $2 for the 1st hour, $4 for the 2nd hour, $16 for the 3rd, 

$256 for the 4th . . . and so on)  

a. What would be the fine on hour N? 

b. How many hours would it take the fine to reach X dollars? (a Big-Oh answer is fine.) 
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6. Give an analysis of the running time (by roughly counting primitive operations) and show the 

complexity class for each of the following code fragments 

 
a. sum = 0; 

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

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

   sum++; 

 

b. sum = 0; 

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

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

   sum++; 

 

c. sum = 0; 

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

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

sum++; 

 

d. sum = 0; 

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

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

for( k = 0; k < j; k++ ) 

sum++; 

 

e. sum = 0; 

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

for( j = 1; j < i * i; j++ ) 

if( j % i == 0 ) 

for( k = 0; k < j; k++ ) 

sum++; 

 

f. sum = 0; 

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

for( j = 1; j < i * i; j*=2 ) 

if( j % i == 0 ) 

for( k = 0; k < i; k++ ) 

sum++; 
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7. Draw the recursion trace for the execution of method , from Code Fragment 5.11 

in [G], where S is empty and . 

 

 
8. Consider the following algorithm 

 
a. What does this algorithm compute? 

b. How many primitive operations does it execute? 

c. What is the efficiency class of this algorithm? (big Oh of what?) 

 

9. Ibrahim is a very energetic kid; he’d like to climb the stairs of his house in every way possible. To 

climb the stairs, he can either climb one step at a time or jump 2 steps at once.  For example, if he 

has a 3-stair staircase he’d be able to climb this staircase three different ways: 1-1-1, 1-2, and 2-1. 

Write a function to find the number of different ways Ibrahim can climb an n-stair staircase. 

What is the running time of your function? 

 

10. You’re given an array  of size  consisting of  positive integers. You’d like to output a two-

dimensional  array  in which contains the sum of array entries that 

is, the sum . The value of array entry when ≥ is left as  

Here’s a simple algorithm to solve this problem: 

 
  For i = 1 to n 

   For j = i + 1 to n 
 Add up array entries A[i] through A[j] 
 Store the result in B[i, j] 

 

a. What is the running time of the algorithm? 

b. Although the above algorithm is the most natural way to solve the problem, it still contains 

some highly unnecessary sources of inefficiency. Give a different algorithm to solve this 

problem with an asymptotically better running time.  
c. What is the running time of your new solution? 


