University of Washington, Tacoma

TCSS 342, Autumn 2004, Section B

Written Assignment 2

Assigned: Wednesday, October 6, 2004

Due: Wednesday, October 13, 2004, 10:30 AM (start of class)

Please show your work and explain your reasoning.  Write legibly (or type) and organize your answers.  Turn in your own work, and acknowledge in writing any sources or help you receive.

* * *

1.  Write the following functions in increasing order by growth rate.  Indicate which, if any, functions grow at the same rate.

4000,
1 / n,
12n,
3 log 2n,
n3 + n - 100,
log (n4),
4n2,
(n (square root of n)

2.  Which of the following statements are true?  If a statement is true, give a valid c and n0 to satisfy the statement.  If the statement is false, give your reasoning if possible.  For example, to show that Big-Omega (() is false, you could demonstrate that Little-Oh is true, since the two are mutually exclusive.

(a)  2n2 log n = O(n3)
(d)  5n4 = ((n3)

(b)  n3 / 2 = o(n3)
(e)  n2 + n = ((n2 log n)

(c)  4n + 3 log8 n = ((n)
(f)  -17 + n / 4 = ((n2)

3.  Give a Big-Oh analysis for each of the following three code fragments, assuming that the input size is n.  Give a tight upper bound; in other words, present the Big-Oh as if it were a Big-Theta analysis.

	(a)

int sum = 0;

for (int i = 0; i < n; i++) {

  for (int j = 0; j < n; j += 2) {

    sum++;

    sum++;

  }

}


	(b)

int sum = 0;

for (int i = 0; i < n / 2; i++) {

  for (int j = 0; j < n / 3; j++) {

    sum++;

  }
}



	(c)

int sum = 0;

for (int i = 0; i < n; i++) {

  sum++;

}

for (int i = 0; i < n; i++) {

  for (int j = 0; j < i; j++) {

    sum++;

  }
}
	


4.  Solve the programming problem described below by implementing the determineWinner method.  Hand it in on paper (electronic turn-in is not necessary):

In an attempt to garner more business, a restaurant has decided to hold a sweepstakes, and as a grand prize, give away a trip to Hawaii at the end of the year. The rules for the sweepstakes are as follows:

Customers enter the sweepstakes by filling an entry form at the restaurant. A customer may enter multiple times, but only one entry per month will count. Entries are collected from January through December, and
the drawing will be held at the end of December.  This means any customer can have a maximum of 12 chances in the final drawing to win the prize if he or she enters every month.

Your job is to write a method to figure out who wins the grand prize.  As input to the method, you are given a large array of CustomerEntry objects, each of which represents one customer's entry form; these objects contain
two values: the date the entry form was submitted, along with the customer name. You may assume that the CustomerEntry objects are stored in time order, so that entries from January entries come before those from
February. For the purposes of this exercise, every customer has a unique name (so there's only one John Smith in the world).

You are REQUIRED to use the Bag ADT discussed in class. Use a bag to store CustomerEntry objects, and removeRandom to determine the winner.

Here are the relevant code definitions:

public class CustomerEntry {
  // basic things stored:
  private String customerName;
  private int month;
  private int day;

  // two entries are equal if they represent the same customer
  //  (meaning they have the same customerName);
  public boolean equals(Object o) {

    CustomerEntry other = (CustomerEntry)o;
    return customerName.equals(other.customerName);
  }

  // return the customerName

  public String getCustomerName() {

    return customerName;

  }

  // return the month

  public int getMonth() {

    return month;

  }
  // return the day

  public int getDay() {

    return day;

  }
}



// figure out who won, according to sweepstakes rules above.
// alldata is an array; you may assume alldata contains the
// data sorted by month/day.
public CustomerEntry determineWinner(CustomerEntry[] alldata) {

}







