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1.  

a) Is the array-based implementation of merge-sort given in [G] Section 12.1.2 stable?  

Explain why or why not. 

 

b) Sulaiman claims that any comparison-based sorting algorithm can be tuned to be stable without 

affecting its asymptotic running time. Is he right? If yes, how can we do that ? 

 

2. Give an example input that requires merge-sort to take  time to sort, but requires 

insertion-sort  time. What will be the runtime for both algorithms if you reverse this input? 

 

3. The following implementation of a class intended to represent player balances in your game 

contains an essential error.  

 

Why is this  a flawed implementation ? 

Describe a way to fix this problem. 

  Hint: Think about what we discussed about total order relation, and its conditions 
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4. Suppose we are given two sequences A and B of n integers each, possibly containing duplicates. Write 

pseudocode for an efficient algorithm for determining if A and B contain the same set of elements.  

What is the running time of this algorithm? 

 

5. Given an array A of  integers in the range  describe a simple method for sorting A in 

time. Write a clear pseudocode implementation for your method. 

 

6. Let A be an array of  integers. write a method for printing out all the pairs of inversions in A in 

 time, where  is the number of such inversions. 

 

7. Let A be an array of  integers. Given an integer , give an -time algorithm for determining 

if there are 2 elements  in A such that . 

 
 

8. Given two sets represented as sorted arrays, describe an efficient algorithm for computing 

⊕ which is the set of elements that are in  or , but not in both. 

What is the running time of this algorithm? 

 

 Did you watch the course (part 2)? How many challenges did you solve?  

 

  

https://drive.google.com/open?id=1c19UnNbFHI5duHXWr3H1OjrETH5bpN6L
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BONUS:  

1. The running time of quicksort can be improved in practice by taking advantage of the fast running 

time of insertion sort when its input is “nearly” sorted. When quicksort is called on a subarray with 

fewer than k elements, let it simply return without sorting the subarray. After the top-level call to 

quicksort returns, run insertion sort on the entire array to finish the sorting process.  

a) Argue that this sorting algorithm runs in O(nk +n log( 
𝑛

𝑘
 )) average time. 

b) How should k be picked to achieve best results in practice? 

 

2. Khaled has a set A of n nuts and a set B of n bolts, such that each nut in A has a 

unique matching bolt in B. Unfortunately, the nuts in A all look the same, and 

the bolts in B all look the same as well. The only kind of a comparison that 

Khaled can make is to take a nut-bolt pair (a,b), such that a is in A and b is in B, 

and test it to see if the threads of a are larger, smaller, or a perfect match with 

the threads of b.  

Describe and analyze an efficient algorithm for Khaled to match up all of his nuts and bolts. 

 

3. Show how to use a -time selection algorithm to sort a sequence of n elements in  worst-

case time 

 

4. consider the following algorithm named spaghetti sort 

 

Estimate the time complexity of this algorithm. Theoretically, it seems that this algorithm runs fast; 

Why is this algorithm not in practical use? 


