COMP2140Assignment3: StacksandQueues

CuneytAkcora

Hand-in Instructions

Go to COMP2140 in UM Leam; then under “Assessments” in the navigation bar at the top, click on

“Assionments”. You will find an assignment folder called “Assignment 3. Click the link and follow the
mstructions. Please note the following:

» In this assignment we have a driver class (Assignment3 java) and a few other classes that we describe
below. You will implement code m two files (also mentioned below). Do not rename the existing
methods in classes. You will submit both of these files.

Submit two java files only The java files must contan all the source code that you wrote and the
small report (in the comments at the end of the file) The first java file must be named

A3<your last name><your first name> java(e g, A3AkcoraCuneytjava). The second file will be

named MyQueue java.

Please do not submit anything else.

We only accept homework submuissions via UM Leamn. Please DO NOT try to email your homework
to the instructors or TAs or markers — it will not be accepted.

We reserve the right to refuse to grade the homework or to deduct marks if you do not follow instruc-
tions.

Assignmentsbecomelateimmediatelyafterthepostedduedateandtime. Late assignments
will be accepted up to 49 hours after that time at a penalty of 2% per hour or portion thereof After
49 hours, an assignment 15 worth 0 marks and will no longer be accepted.

How to GetHelp

Your course instructor 1s helpful: For our office hours and email addresses, see the course website on
UM Learn (on the right side of the front page).

For email, please remember to put “[COMP2140]" in the subject and add a meaningful phrase after that
to the subject, and to send from your UofM email account

Course discussion groupson UMLearn: A discussion group for this assignment 1s available in the
COMP 2140 course site on UM Learn (click on “Discussions” under “Communications™). Post questions and
comments related to Assignment 1 there, and we will respond. We will also post questions related to the
assignment that we recerve by email, and answer them there. Please do not post solutions, not even smippets

of solutions there, or an}ﬂ\'h»-ere else. Weexpect youtoread the assignment discussion group.
Computersciencehelpcentre: The staff in the help centre can help you (but not give you assignment

solutions!). See their website at|http://www.cs.umanitoba ca’undergraduate/computer-science-help-centre.
phpfor location and hours. You can also email them at helpctri@cs umanitoba.ca.

Programming Standards

When writing code for this course, followtheprogrammingstandards, available on this course’s website
on UM Learn Failure to do so will result mn the loss of marks.

Question

Remember: You will need to read this assignment many times to understand all the details of the program
you need to write.

Goal: The purpose of this assignment 15 to write Java programs and implement various queue and linked
hist algorithms. Then you will write a brief report describing your results, in the comments of your program:
see the end of this document.

Codeyoucanuse: You are permitted to use and modify the code your instructor gave you in class
the completed assignments and labs. Of course, you must use the code we provided to you below You are
NOT permutted to use code from any other source, You are NOT permutted to show or give your code to
any other student Any other code you need for this assipnment you must write for yourself We encourage
you to write ALL the code for this assignment yourself based on your understanding of the algorthms —
you will learn the material much better if you write the code yourself

Files: Familiarize yourself with the code i the following files.

1. MyQueuejava: You are to edit this file to implement a queue using two stacks as described below.
This 1s the first file to be submutted.

MyStack java: This class implements a stack, with the usual operations push, pop, and 1sEmpty. You
should not edit this file.

-~

. Nodejava: This class implements a linked-list node. This code 1s similar to that used m Lab 2, Lab 3,
and Assignment 2. You should not edit thus file

EmptyStackQuevueException java: This class implements an exception thrown when an attempt i1s
made to perform a pop or dequeue operation on an empty stack or queue. This code 15 smular to that

used n Lab 3. You should not edit this file

Assignment3 java: This code shows an example of how to instantiate and use the class MyQueue.
You may edit this file to help you test your code. This 1s the second file to be submutted.

What you should implement:

1. You are to edit the file MyQueuejava as described below. A queue can be implemented using two
stacks, stackl and stack?. The enqueue operation pushes the new item onto stackl, while the dequeue
operation pops the top item from stack? and returns 1t If stack? becomes empty, the content of stackl
15 moved to stack? such that its order on stack? 1s the reverse from what 1t was on stackl. Note that
this 15 not an efficient implementation of a queue; you saw in lecture how to implement enqueue and
dequeve with O(1) worst-case time. The goal of this assignment 15 for you to examine how to use the
existing functionality of stacks to solve other problems, such as implementing a queue.

* Add declarations for two mstance variables stackl and stack? of type MyStack<E> Both should
be declared protected.

Within the constructor, add two statements that imtialize stackl and stack? by assigning them
respective references to two new instances of the class MyStack<E>, each of which 15 a new empty
stack.

Add code to the method enqueue such that it pushes elem onto stackl.
Add code to the method transferStacks to move the content of stackl to stack? such that its

order on stack? 1s the reverse from what 1t was on stackl. stackl should be empty after a call to
transferStacks.

Add code to the method dequeue to a) check whether stack? is empty and, if so, to call transfer-
Stacks, and b) to pop the top item from stack? and store it in result

Add code to the method 1sEmpty such that it sets the wvalue of result to true if and only if the
queue 1z empty. Your code should only call accessor methods on the stacks.
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Figure 1: Java collection hierarchy. See |https://docs. oracle com/javase/tutorial/collections/interfaces/index html
Note that Map 1s onutted in this image (ask yourself, why?). Image from dzone.com

2. You are to edit the A3<your last name><your first name> java. Please write your code in the main
function where indicated. Most of these questions are to show you the utility of existing collections
(Figure [I).

* 2a. Manually search the ArrayList class (you can find the implementation by going to the source
code, or searching and reading the class file online) to find the function that can be used to get
the element at a given index

2b. Search the ArrayList class to find a way (more than 1 way exst) to add all books i storel
to store2 with a single line of code.

-

2¢, 2d and 2e below do not require any coding

2c. In your report at the end of the assignment, write one sentence about the difference between
linkedlist and arraylist.

2d. In your report at the end of the assignment, write one sentence about the difference between
store3 and store4. What are the methods that can be called on store4, but not on store3?

2e. In your report at the end of the assignment, write two sentences about the difference between
store3 and store4. What 1s the advantage of using the LinkedList declaration in store4? m turn
what 15 the disadvantage?

Concerns.

Please avoid magical mumbers in your code. There should be only ONE return per method See the
programmung standards (under content/course documents) file on UMLearn, and follow the suggestions.
Assignments will be graded by considering these standards. Your code must not give any warnings or errors
when compiled and run.

Report

Write a small report in comments at the end of your program.




