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Sit-in Lab #3 
CS1020 AY2010/11 Semester 2 

Date: 24 March 2011, Thursday 

School of Computing, National University of Singapore 

 

 

Instructions 

There is only one exercise in this lab, but with multiple parts. Time limit is 1 hour 40 minutes. 

Please do NOT reveal the question to anybody until tomorrow, 25 March 2011.  
 

 

Exercise (Polynomial)  
Background 

This exercise is about using SortedLinkedList class to represent Polynomial class for arithmetic 

operations. The terms in a polynomial are ordered in decreasing order of their exponents. 

 

Technical 

A term has two parts: its coefficient, and its exponent. For example, a term of coefficient 3, exponent 

13, means 3x13
 ; while a term, for example, of coefficient 4, exponent 0, means the constant 4. For the 

polynomial that is zero (i.e. no term), it is represented as a SortedLinkedList whose head = null.  

class Term implements Comparable <Term> { 
    private Integer coefficient; 
    private Integer exponent; // assume it is always non-negative 
 
    public Term(int coef, int expo) {coefficient=coef; exponent=expo;} 
    public Boolean isZero () { return (coefficient==0); } 
    public String toString() { // code omitted }; 
    public int compareTo (Term x)    { // Part A: code to be filled in by you ~ 10% }; 
    public boolean equals (Object x) { // Part B: code to be filled in by you ~ 10%}; 
    public Term sum (Term B) { // Part C: code to be filled in by you ~ 10%}; 
    public int value (int m) { // Part D: code to be filled in by you ~ 10%}; 
 
} 
 

In the following, a term 3x13
  is drawn in a simple manner as:  

 

 

even though 3 and 13 are actually objects from the Integer class rather than primitive int.  

The meaning of each method is documented in the file Polynomial.java. 

 

 

3 13 
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A polynomial is a sequence of terms sorted in decreasing order according to their exponents in a linked 

list (so, each node has a term plus a next pointer). For example, the polynomial  A = 3x13 + 2x 8 + 1 with 

3 terms (i.e.,  3x13,   2x 8, and constant 1) is stored as:  

 

3 13 
 

 

2 8 
 

 

1 0 
 

 

 

 

while  B = 8x 13
 + 3x 10

 – 2x 8
 with 3 terms (i.e.,  8x13,  3x 10, and -2x 8) looks like: 

 

8 13 
 

 

3 10 
 

 

 -2 8 
 

 

 

 

Then the result of  A + B   (i.e,  A.addition(B) ) which is a new polynomial  is: 

11 13 
 

 

3 10 
 

 

1 0 
 

 

 

 
Notice that the term with coefficient 0 for x 8 in the result of A + B is no longer recorded for the new 

polynomial. The skeleton of the Polynomial class is as follows. The meaning of each method is 

documented in the file Polynomial.java. 
 
class Polynomial extends SortedLinkedList <Term> {  
    public String toString() { // code omitted }; 
    public int evaluate (int m) { // Part E: code to be filled in by you ~ 20% }; 
    public Polynomial addition(Polynomial polyB){//Part F: code to be filled in by you              
                                                 //      ~ 40%}; 
} 

 

Files in Directory 

There are various files given in the directory “Question”. You do not need to modify most of the files, 

except for the following: 

(1) Polynomial.java : this is the skeleton file for you to work on. Credit will be given to only coding 

done to this file. Please note that you are not allowed to create new methods other than those 

already mentioned in the file.  

(2) TestPoly.java : this is the driver class where you can use to test Polynomial.java. You can use the 

file to directly test Polynomial.java with the default 2 polynomials, or you can comment the first 

part and uncomment the second part to read input from keyboard for your testing purpose. At 

the end of the exercise, you need not worry about changes you made to the file, as this file will 

not be graded.  
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The other files in the directory are the usual linked list files that you have seen them in lecture or in 

tutorial or in take-home lab. In particular, SortedLinkedList.java is a part of the answer to our take-

home lab #3. 

There is another directory called “Backup” which contains all the files as you originally have, should you 

need them for reference still. 

 

Restriction on Coding 

You have Part A to Part D in the class Term, and Part E to Part F in the class Polynomial to complete. You 

should do incremental coding from a part to another part.  Please observe the following highlights when 

you do your coding:  

1. Each polynomial is created so that its terms are sorted in decreasing order of their exponents.     

2. Do NOT modify any place of the given source codes that you are not asked; otherwise, penalty 

will be imposed on your submission. In particular, do not add (or remove) any data members or 

methods in Term class and Polynomial class 

 

Sample Run 

We assume no error in the input. With the default inputs in TestPoly.java: 

polyA.add( new Term(2,8) ); 

  polyA.add( new Term(3,13) ); 

  polyA.add( new Term(1,0) ); 

  polyB.add( new Term(-2,8) ); 

  polyB.add( new Term(8,13) ); 

  polyB.add( new Term(3,10) ); 

which are exactly the two polynomials drawn in previous page, the output from running: java TestPoly is 

Polynomial A:   3x^13 + 2x^8 + 1 

Polynomial B:   8x^13 + 3x^10 - 2x^8 

Polynomial C:   11x^13 + 3x^10 + 1 

Polynomial C(1) = 15 

 

Marking Scheme 

The allocated marks are as indicated in each part. Please note that 20% of the marks in each 

part is allocated to the style and design of your solution. 

=== End of paper === 

 

Next few pages are the printout of the file Polynomial.java for ease of your reference.  
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