CSE373 Wi08 Homework 3             due Fri Feb 8 in class
Turn in your answers on your own paper. Please write neatly and clearly to help the TAs.

(8 points) 1. (Weiss 5.1) Given input {4371, 1323, 6173, 4199, 4344, 9679, 1989} and a hash function h(x) = x (mod 10) [yes, this is a crappy hash fn], show the resulting:
a) Separate chaining hash table

b) Hash table using linear probing

c) Hash table using quadratic probing

d) Hash table with second hash function h2(x) = 7 – (x mod 7)

(6 points) 2. Illustrate how the polynomial 5*x^4+7*x^3+8*x^2+2*x+1 can be evaluated with only O(n) multiplications (where n is the degree of the polynomial, in this case 4) by using Horner’s rule.
(6 points) 3. (Weiss 5.4) A large number of deletions in a separate chaining hash table can cause the table to be fairly empty, which wastes space.  In this case, we can rehash to a table half as large.  Assume that we rehash to a larger table when there are twice as many elements as the table size.  How empty should the table be before we rehash to a smaller table?
(10 points) 4. Write hashCode for the following class: 
public class BigNum {

    private List<Integer> digits;

    private boolean isNegated;

    …

    boolean equals(Object other) {

        if (!(other instanceof BigNum)) return false;

        BigNum o = (BigNum) other;

        if (digits.isEmpty() && o.digits.isEmpty()) return true;

        else return digits.equals(o.digits) 

&& isNegated.equals(o.isNegated);

    }

}

(10 points) 5. Write hashCode for the following class: 

public class ProjectPartners {
    private int year;

    private int quarter; // 0..3 -> AU,WI,SP,SU

    private int prjNum;

    private String student1, student2;

    …

    boolean equals(Object other) {

        if (!(other instanceof ProjectPartners)) return false;

        ProjectPartners o = (ProjectPartners)other;

        boolean b = (student1.equals(o.student1) &&

 


 student2.equals(o.student2)) || 

(student1.equals(o.student2) &&

 


 student2.equals(o.student1));

        return b && prjNum==o.prjNum && quarter==o.quarter

 && year==o.year;

}

}

For your hashCodes, you must use the principles cited in the Bloch handout.  You may assume that any other objects part of the Java API have good hashCode implementations.
