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Project #1: Algebra and Calculuson Polynomials
Due Date: 12:00 PM-October 4

Objectives
1. Undergtand the design, implementation and use of the vector class container.
2. Gan expeience implementing absract data types usng dready developed data
structures.
3. Gan experience with object-oriented programming concepts, especidly  copy
constructors and operator overloading

Overview
You will implement and tet a polynomid class, using the vector class container as the daa
dructure to sore the terms in a polynomid. The generd form of a polynomid isasfollows

P(X)=a x"+a X" +..+a,x+a,
Here, each term has a coefficient, denoted as a,, and a exponent i, which represent the power of
the variable x. Y our polynomia class must implement the following operations:

1. Addition— given two polynomias P, and P, , compute the polynomid P, =P, +P,.
Subtraction — given two polynomids P, and P, , compute the polynomid P, = B, - P, .
Multiplication — given two polynomias P, and P, , compute the polynomia P, =P, * P, .
Derivative — given apolynomid P, findsits derivative.

Indefiniteintegrd — given apolynomid P, findsitsindefinite integra (anti-derivative).

Definite integrd — given a polynomid P, evduate its definite integrd over an interva
[ab].

Degree — given apolynomid P, find its degree (the largest exponent in any term).

Evduate — given apolynomid P, evauaeit a vaue x, to compute y = P(X).
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You mugt implement the vector class container, which is dightly more robust thet the verson
discussed in cdass.  The vector container will dore the terms in the polynomid, in decreasng
order of exponent. Thus, each dement in the vector represents a term in the polynomid. For
example, if we need to represent the following polynomid: 3x* +2x +1, then the organization of
the vector container associated with the polynomid class should look like this:



qze 3

dements — 322 1|10

The dotted lines are meant to convey the fact that each dement is a structure with two fidds the
coefficient of the term and the exponent to which the variable x should be raised. In your
implementation, you cannot dore terms containing a coefficient equa to zero. The only
exception is the case in which the polynomid correspond to P(X) = O, meaning that the
polynomid is just the number 0. When you implement your mathematica operations you must
make sure you don't add terms to the polynomid that are zero. Agan, the only exception is
when the resulting polynomid is the vaue O.

To daify, this point consder the following expresson: (2x + 1) — (2x — 2). In this case, the
resulting polynomia will be 3, and the representation will be:

capacity 3
gze 1
dements —p 3 0

As you can seg, the terms with variable x cancd out, and there is no need to represent Ox in the
polynomidl. Likewise, there is no need to represent the term corresponding to xraised to the firgt
power in thispolynomid: 2x? +1

capacity 4
gze 2
dements —p 2 2| 1 0

In this case, the term corresponding to ax is not represented since the coefficient is zero.

You implementation will consst of adding C++ code to implement two modules. vector.cc and
polynomid.cc. You will receive dl the .h files necessary for this project. In addition, you will be
provided with a main program that uses the polynomid class, and interacts with the user to ask
hisher input on the operations and polynomids to be evduated. Findly, you will be given a
Makefile with dl the commands needed to compile your project. In summary, you program will
congg of the following files:



1. Object.h — declaration of the term data type and the object data type wsed by the vector
class.
2. vector.h —interface for the vector class container.
3. vector.cc — implementation of the vector class container. YOU MUST IMPLEMENT
THE METHODS THAT APPEAR IN THISFHILE.
4. polynomid.h — interface for the polynomia class.
5. polynomid.cc — implementation of the polynomid cass. YOU MUST IMPLEMENT
THE METHODS THAT APPEAR IN THIS FILE.
6. polymaincc — menu-driven main program that interacts with user to perform operations
on polynomias.
You can go to the class web page and download a tar fle containing al these files. Just access
the link named Projects, and down load the sources files associated with the link: Project #1 —
Polynomials.

PROJECT DUE DATE: 12:00 PM — October 4, 2001.



