Project

Due November 17

For this programming project, please program in C++. 

There are many ways to store the information necessary to work with polynomials. For polynomials whose degree is approximately equal to the number of nonzero coefficients, you could represent the polynomial in a vector, P, of floats by storing the coefficient of xj in P[j]. However, for polynomials with high degree but relatively few terms, this is inefficient use of memory. In this case, you may prefer to store the coefficient/exponent pairs in a vector or a list. 

For this project, implement a polynomial class using a list. You may use the STL list class. Write efficient addition and multiplication routines. Provide a test program that allows the user to enter two polynomials in a convenient fashion, computes and displays their sum and product, asks the user whether or not to repeat the process, and responds accordingly. You will need to pay particular attention to the technique you use to add the terms generated by the multiplication. This addition can be done in O(N log M) time, where N and M are the number of terms in the factors. A naïve approach could produce O(NM2) time instead.

Please include a big-O analysis of the worst-case behavior of your addition and multiplication routines in terms of m and n, the number of nonzero monomials in the polynomial parameters. You should also discuss the benefits and drawbacks of storing the coefficient/exponent pairs in lists versus vectors. This portion may be included as an extended comment in your program, or be sent as a separate document.

The scoring breakdown for the project is as follows:

Correct function of program: 

40%

Documentation of algorithms:
10%

Analysis of algorithms:

30%

Efficient use of structures:

20%

This project is due Friday, November 17. Please send a soft copy of your code to cdurso@cs.du.edu. Please give the file your last name.

