CSC 501 Homework #1

Due Date:  Monday, January 26
NOTE:  Word process all answers.

1. Consider the Set as an ADT (for instance, a set of fruit might store {apple, banana, cherry} and another might store {banana, peach, pear, strawberry}).  An instance of type Set will store distinct elements (no repeated elements in a set) in order (we will assume alphabetic or numeric order depending on the type of set).  Set operations should include creating an empty set, adding an element to a set, deleting an element from a set, seeing if an element is in a set (is-an-element-of), seeing if a set is a subset (or superset) of another set, and taking the intersection, union and difference of two sets.  We might also implement assignment (assign or copy one set into another) and equality/inequality (do two sets have the same members?)  As with most data structures, we can implement the set using an array or a linked list.  

a. Write a method to implement is-an-element-of for both the array based and linked list based structures.

b. Write a method to implement union for both array based and linked list based structures.  This method is part of the Set class, so one of the two sets for the union is THIS set and the other is passed as a parameter.  The method should create and return a third set and not alter either of the original sets.

c. Write the code to implement subset for both array based and linked list based structures again where one of the two Sets is this set, and the other is passed as a parameter.  The method should return true or false.

d. Based on the code you have written for a-c, which of the two implementations seems to be more efficient (that is, take fewer instructions to perform its operation)?  Offer a brief explanation.
2. Consider an ADT for Polynomial.  This ADT will store the coefficients and powers of a polynomial.  For instance, a Polynomial p might be 3x4 + 5x2 – 9.  The class should only store the coefficients/powers for terms that are present (so for p, we would store the 3/4 pair representing the 3x4 term, the 5/2 pair, and the -9/0 pair (for – 9x0 or -9), but not the 0/3 or 0/1 pair for instance).  Assume that a Polynomial will have powers no greater than 99 and no less than 0.  
a. How will you implement the class?  That is, what will be stored and how?

b. What methods would you think should be necessary for this class?

3. What are the advantages of each of the following variations of linked lists over the ordinary linked list?  For each, state under what circumstance(s) you might choose to use it over the ordinary linked list.
a. Circular

b. Doubly

c. With dummy header

