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1. What is the difference between a shallow equality test and a deep equality test between two Java 

arrays? 

a. if they are one-dimensional arrays of type int 

b. if they are two-dimensional arrays of type int 
c. if they are two-dimensional arrays of type String 

 

2. Write a pseudocode algorithm that takes as input a singly linked list of n integers and produces as 

output the largest difference obtained by subtracting an integer in the list from the one following it.  

 

3. Write a clear pseudocode algorithm for reversing a singly linked list using only a constant amount 

of additional space. Hence you cannot copy all elements or store them in another data structure. 

 

4. Suppose there are two singly linked lists both of which intersect at some point and become one 

linked list. The heads of both lists are known, but the intersecting node is not known. The size of 

both lists is unknown to you. Also, the number of nodes in each of the lists before they intersect is 

unknown, and may be different in each list.  Give a linear time algorithm for finding the merging 

point. 

 

 



Page 2 of 2 
 

 

5. Augment the book’s implementation of the singly linked list to include a method for getting an 

element in a specified index. Provide your solution as a written java method with the following 

signature: 

 
public E getElementAtIndex(int indx) throws InvalidIndexException    

 

6. Given a circularly linked list  containing an even number of nodes. Write a clear pseudocode 

algorithm to split into two circularly linked lists, of half the size each. 

 

7. Given a doubly linked list L that contains 4 nodes, in addition to the two sentinels (trailer, header) 

nodes. It’s a doubly linked list, therefore, each node has a next pointer and previous pointer. 

You may NOT swap data to accomplish any of the following operations.  

For each operation, start from the original list as described above. 
You are encouraged to draw pictures to justify your code. 

Write necessary code to accomplish the following. 

a. Delete the first node  

b. Insert a node (let’s call it K) immediately after a node in this list (let’s call it M) 

c. Swap the first node A and the node M (remember you may not swap data)  

 

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

Describe the most efficient algorithm for finding the integer in A that is repeated. What is the 
running time of your algorithm? 

 

9. Given an n-element array X of integers, Algorithm M executes an O(n)-time computation for each 

even number in X, and an O(log n)-time computation for each odd number in X. What are the best-
case and worst-case running times of Algorithm M? What is the efficiency class of it too? 

 

10. Give an example of an algorithm that runs in the following running time. 

a. O(1)     b. O(log n)   c. O(n)    d. O(n log n) 

e. O(n2)   f.  O(n3)   g. O(2n)   h. O(n!) 

State what each of your example algorithm does. 

You can get famous Algorithms from the internet; you just need to know what they do. 


