COP3530C.01, Spring 2001





Assigned: Jan. 23, 2001

S. Lang
Assignment #2
Due: Feb 1 in class, within 10 
minute of the lecture at 11:30 am

Note: Updated on 1/25 (in two places) in boldface letters.

You are to write a program in C++ or in Java which uses the linked list ADT of the Text as a basis to implement a Polynomial class.  Specifically, the non-zero terms of a polynomial in a single variable of integer coefficients are arranged in descending order of the exponents, and the coefficient, exponent pair of each term are stored in the corresponding node of the linked list.  In the Polynomial class, use two instance variables numTerms and degree to store, respectively, the count of non-zero terms and the degree of a polynomial object.  The Polynomial class supports the following four operations:

(1) isEqual( ): a boolean function which uses a single parameter of a polynomial object and tests if it is equal to the polynomial object that invokes the function.  (Two polynomials are equal if they have identical terms of coefficient, exponent pairs with equal values.)

(2) add( ): a function which uses a single parameter of a polynomial object and adds it to the polynomial object that invokes the function.  (As a result, the calling object is potentially modified after the call.)

(3) multiply( ): a function which uses a single parameter of a polynomial object and multiplies it to the polynomial object that invokes the function.  (As a result, the calling object is potentially modified after the call.)

(4) printPoly( ): a function with no parameters which prints out the (non-zero) terms of the invoking polynomial in a readable format (e.g., 2 x^3 – 10 x^2 + 7 x^0.)

You need to write your program, compile and run it, and turn in a hardcopy of the code and output, along with a floppy disk containing your files.  You must use the following instructions to prepare your program and submit it on time.  Any deviation will result in severe penalty of the points received.

(a) Use the linked list ADT codes (and files) of the Text where they are appropriate.  Both the C++ and Java source codes of the Text can be downloaded from the web at: www.cs.ucf.edu/courses/cop3530/C++Code.zip (left click on the mouse to save it for C++ source code), and www.cs.ucf.edu/courses/cop3530/JCode.zip (left click on the mouse to save for the Java source code).  You need to choose the proper linked list related files to use, and add a Polynomial class (a separate file) to implement the required class including the main() function as part of this class.  You also need to define a class to represent the node object for polynomials, with two integer fields coefficient and exponent.

(b) Include proper documentation (comments) to explain your code, following the Text’s style.

(c) In the main( ) function, create the following three polynomials by using the appropriate linked list functions:

F0(x) = 0; F1(x) = 1; and F2(x) = –x.


Then, apply the following recurrence to generate polynomials Fn(x) for n in the range 3 ( n ( 9:



Fn(x) = Fn(1(x) * Fn(2(x) + Fn(3(x).

For example, F3(x) = F2(x)*F1(x) + F0(x) = (–x)*1 + 0 = –x; F4(x) = F3(x)*F2(x) + F1(x) = (–x)*(–x) + 1, etc.  The main() function should print the polynomials F0(x) through F9(x) as output in a readable format as specified earlier.  Also, test if any adjacent pair of the polynomials F0(x) through F9(x) are equal by calling the isEqual( ) function, and output an appropriate message in case of equal pairs.

(d) Test and run your program in one of the following programming environments (and only these): Microsoft Visual C++ or g++ (on Olympus) for C++ code; JBuilder or JDK 1.2 (or higher) for Java code.

(e) Turn in a hardcopy of the source code (all necessary files including those from the Text) with proper documentation, and a hardcopy of the output file.  Also, turn in a floppy disk containing the program files and only those.  On a separate sheet specify the programming environment you used and the steps you did for compiling and running your program.  Put all your materials in a brown envelope with your name and social security number printed on the front.

(f) Do not email your program files to the instructor or to the TAs; such emails will be discarded without any consideration.

