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1.  

a) Is it possible to use binary search to look for an item in a sorted linked list?  

Will it have the same O(log n) time efficiency as the array version? 
 

b) Is it possible to implement insertion sort for sorting linked lists?  

Will it have the same O(n2) time efficiency as the array version? 

 

c) Is it possible to implement bubble sort for sorting linked lists?  

Will it have the same O(n2) time efficiency as the array version? 

 

d) Give an example of the worst-case input for interpolation search and show that the algorithm is 
linear in the worst case. 

 

2. Let A be an array of size n ≥ 2 containing integers from 1 to n−1 inclusive, one of which is repeated. 

And this time the array is given to you sorted in non-decreasing order.  

Describe the most efficient algorithm for finding the integer in A that is repeated.  

What is the running time of your algorithm? 

 

3. Write pseudocode for the divide-into-three algorithm for the fake-coin problem. Make sure that 

your algorithm handles properly all values of n, not only those that are multiples of 3.  
What is the running time of this code? 

 

4. Use your newly acquired knowledge of “Decrease-and-Conquer” algorithm design strategy to design 

a O(n) algorithm to search for a given number in an  matrix in which every row and every 

column in this matrix is sorted in decreasing order. 
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5.  

a) Write pseudocode for a non-recursive implementation of the quickselect algorithm we studied. 

b) Apply your implementation to find the median of the list of numbers [13, 19, 3, 22, 33, 39, 7] 

 

 

6. You have the results of a completed round-robin chess tournament in which  players played each 

other once. Each game ended either with a victory of one the players or with a draw. We want to 

seat the players for the closing ceremony. Our players are quite sensitive and we do not want to 

create any tension in the ceremony. So, we want to seat the players in a sequence so that every player 

did not lose the game with the player setting immediately to his right.  

Design an algorithm to do that.  

What is the time efficiency of your algorithm? 

 

 

7. Design a space-efficient divide-and-conquer algorithm for finding the simultaneous maximum and 

minimum elements in an integer array. Your algorithm should follow the classic divide-and-conquer 

steps noted in lecture 7.  

Briefly analyze your algorithm and state both running time, and space complexity for your solution.  

 

 

8. You are interested in analyzing some hard-to-obtain data from two separate databases. Each 

database contains n numerical values -so there are 2n values total - and you may assume that no 

two values are the same.  

You’d like to determine the median of this set of 2n values, which we will define here to be the nth 

smallest value. However, the only way you can access these values is through queries to the 

databases. In a single query, you can specify a value k to one of the two databases, and the chosen 

database will return the kth smallest value that it contains. Since queries are expensive (you pay $1 

for each), you would like to compute the median using as few queries as possible.  

Give an algorithm that finds the median value using at most O(log n) queries. 

 

 

9. Design an algorithm to rearrange elements of a given array of n real numbers so that all negative 

numbers come first, zeros come next, and all positive numbers come last. Your algorithm should be 

both time efficient and space efficient.  

State both running time, and space complexity for your solution. 

How can this solution be useful in the quick sort algorithm?  

 

Hint: look up “The Dutch national flag problem”  
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10. Divide-and-Conquer technique is famous for providing  solutions for problems with  

straight forward solutions. One of those problems is the “Maximum Subarray Sum” or “Maximum 

Value Contiguous Subsequence": Given a sequence of  numbers , give an algorithm for 

finding a contiguous subsequence , for which the sum of elements in this subsequence is the 

maximum we can get by choosing different .  For example: the maximum subarray sum for the 

sequence is  And the maximum subarray sum for is  

Of course you can easily design a  solution of this problem, we don’t want that here ☺.  

Use your newly acquired knowledge of Divide-and-Conquer algorithm design strategy to design a 

 algorithm for this problem. Following the classic divide-and-conquer steps noted in 

lecture 7 will be helpful in your task.  

 

 

 

BONUS:  

1. [Testing the Glass] Your company wants to test their new type of impact resistant glass. You want to 

determine the highest floor of your n-story building from which a piece of your special glass can fall 

without breaking. The company has two identical pieces to experiment with. If one of them gets 

broken, it cannot be repaired, and the experiment will have to be completed with the remaining one. 

It is OK to break both of them but only when you are sure about the exact floor number the glass can 

tolerate. If you break both of them without being sure about the floor then you have failed.    

Design an algorithm to solve this problem (finding the exact floor) in the least possible number of 

steps. If we can say that ☺, what is the efficiency class of your solution? 

 

2. [Perfect Pancake Pyramid] There are n pancakes all of different sizes that are stacked on top of each 

other. Sadly, they are not stacked as a nice perfect pyramid, and you want them to be in one. You are 

allowed to slip a flipper under one of the pancakes and flip over the whole stack above the flipper.  

Of course, your purpose is to arrange pancakes according to their size with the biggest at the bottom, 

and the smallest at the top.  

Design an algorithm for solving this puzzle. What is the maximum number of flips you’ll need to make 

in the worst case?  

 


