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1. In the program below method f takes as an argument S, an array of String, and is 

called in the main method. A call to gen.nextInt(n), where n is an integer, delivers 

a random integer in the range 0 to n-1 inclusive. You should assume that S contains 

no duplicates. 

 

(a) Explain what method f does and suggest a name for the method.                     [4] 

(b) What is the complexity of method f? Explain your answer and express the 

complexity using big-Oh notation.                                                                     [4] 

 

2. A linked list is a data structure consisting of a group of nodes which together 

represent a sequence. In the class definition below for List, the list is implemented as 

a dynamic data structure of linked nodes, with a head node (the head of the list) and 

an integer size (keeping count of the number of nodes in the list). 
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(a) Give a Java implementation for the undefined methods addFront, equals, 

isPresent and intersection.  

 Method addFront creates  a new Node, adds it to the front of the list, 

updates the head pointer and increments the size of the list.                    [2] 

 Method equals delivers true if the current list (this) and the argument L 

contain the same elements in the same order.                                           [4] 

 Method isPresent delivers true if there is a node in the current list 

(this) that has an element equal to s, false otherwise.                       [3] 

 Method intersection delivers a new list that is the intersection of the 

elements in the current list (this) and the argument L. You can assume 

that neither list contains any duplicate elements.                                      [3]                                                                                                                                                                     

 

(b) Using big-Oh notation, what is the complexity of addFront, equals, 

isPresent and intersection?                                                                     [4]                                                                               

 

 

3. A binary search tree is a binary tree T such that each internal node v of T stores an 

item e. Items stored at nodes in the left subtree of v are less than or equal to e, and 

items stored in the right subtree of T are greater than e. 

(a) Insert into an initially empty binary search tree the following items in the 

order shown: 30, 40, 24, 58, 26, 11, 13, 36. Draw the tree after the insertions 

have been completed.                                                                                      [2] 

(b) Give the preorder, inorder and postorder traversals of the tree.                      [3] 

(c) Draw the tree after the node with item 30 is deleted and describe the algorithm 

you have used for the deletion.                                                                        [3] 
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(d) If we had to insert 1023 items into a binary search tree, what could be the 

minimum and the maximum height of the binary search tree? Suggest what 

property a data set might have to create maximum height? In your answer 

explain what we mean by the height of a tree.                                               [4]                                                               

(e) Briefly describe what is meant by an AVL tree and how an AVL tree avoids 

the worst case described in part (d) above.                                                     [3] 

(f) Which of the following (if any) are AVL trees? Justify your answer.           [2] 

 

 

4. In the class Sort below, write java code for the method locateMax and 
selectionSort.  

(a) The method locateMax takes as argument a one dimensional array of integers 

S and an integer upper bound upb. The method delivers as a result the location 

of the largest integer in the array elements S[0] to S[upb].                          [3] 

(b) Using locateMax write java code for the method selectionSort, where 

selectionSort takes as argument an array of integers S and on termination 

the integers in S are in non-decreasing order.                                                 [3] 

 

(c) Prove that the complexity of selectionSort is O(n
2
).                                 [3] 

 

 

 


