Sample Problems
Problem 1 “The Twelve Days of Christmas” Song

Write an application that uses repetition and switch structures to print the song “The Twelve Days of Christmas.” One switch structure should be used to print the day ( i.e., “First”, “Second”, etc.). A separate switch structure should be used to print the remainder of each verse.

Twelve.java
Twelve.class
ex5_25_a.tif
ex5_25_b.tif
The Twelve days of Christmas

On the first day of Christmas
my true love sent to me:
A Partridge in a Pear Tree

On the second day of Christmas
my true love sent to me:
Two Turtle Doves
and a Partridge in a Pear Tree

On the third day of Christmas
……..

On the twelfth day of Christmas
my true love sent to me:
12 Drummers Drumming
Eleven Pipers Piping
Ten Lords a Leaping
Nine Ladies Dancing
Eight Maids a Milking
Seven Swans a Swimming
Six Geese a Laying
Five Golden Rings
Four Calling Birds
Three French Hens
Two Turtle Doves
and a Partridge in a Pear Tree

Problem 2: Calculate a player’s batting statistics 

Operation

· This application calculates the batting average and slugging percentage for one or more baseball or softball players.

· For each player, the application first asks for the number of at bats. Then, for each at bat, the application asks for the result.

· To enter an at-bat result, the user enters the number of bases earned by the batter. If the batter was out, the user enters 0. Otherwise, the user enters 1 for a single, 2 for a double, 3 for a triple, or 4 for a home run.

· After all the at-bat results are entered, the application displays the batting average and slugging percent.

Specifications

· The batting average is the total number of at bats for which the player earned at least one base divided by the number of at bats.

· The slugging percentage is the total number of bases earned divided by the number of at bats.

· Use an array to store the at-bat results for a player.

· Validate the input so the user can enter only positive integers. For the at-bat results, the user’s entry must be 0, 1, 2, 3, or 4. 

· Validate the user’s response to the question “Another batter?” so the user can enter only Y, y, N, or n. If the user enters Y or y, calculate the statistics for another batter. Otherwise, end the program.

· Format the batting average and slugging percent to show three decimal digits.

Test Cases:

Welcome to the Batting Average Calculator.

Enter number of times at bat: 5

0 = out, 1 = single, 2 = double, 3 = triple, 4 = home run

Result for at-bat 0: 0

Result for at-bat 1: 1

Result for at-bat 2: 0

Result for at-bat 3: 2

Result for at-bat 4: 3

Batting average: 0.600

Slugging percent: 1.200

Another batter? (y/n): y

Enter number of times at bat: 3

0 = out, 1 = single, 2 = double, 3 = triple, 4 = home run

Result for at-bat 0: 0

Result for at-bat 1: 4

Result for at-bat 2: 0

Batting average: 0.333

Slugging percent: 1.333

Another batter? (y/n): n

BattingAverageApp.java
BattingAverageApp.class
Problem 3: Store email addresses and phone numbers

 Operation

· If the user selects the first menu option, the application displays the email addresses and phone numbers that have been saved. Then, it displays the menu again.

· If the user selects the second menu option, the application prompts the user to enter a name, email address, and phone number. Then, it displays the menu again.

· If the user selects the third menu option, the application exits.

Specifications

· Use the AddressBookIO class that’s provided to get and save entries. This class contains two static methods that you can use to read and write data to the address_book.txt file. They are:

// get a String that displays all entries in columns
public static String getEntriesString()

// save an AddressBookEntry object to the file
public static boolean saveEntry(AddressBookEntry entry)

If necessary, you can open the address_book.txt file in a text editor to debug this application.

· Create a class named AddressBookEntry to store the data for each entry. This class should contain these instance variables:

private String name;
private String emailAddress;
private String phoneNumber;

And it should contain get and set methods for each of these instance variables.

· Create a class named AddressBookEntryApp. This class should display the menu and respond to the user’s menu choices using the AddressBookEntry and AddressBookIO classes as necessary.

· Create a class named Validator that contains static methods that can be used to validate the data in this application. The user should only be able to select one of the menu choices, and the user must enter some text for name, email address, and phone number.

Test cases:

Welcome to the Address Book application

1 - List entries

2 - Add entry

3 - Exit

Enter menu number: 1

Name                Email               Phone

------------------  ------------------  ------------------

Bill Gates          bill@microsoft.com  (111) 222-3333

Larry Ellison       larry@sun.com       (444) 555-6666

Steve Jobs          steve@apple.com     777-888-9999

1 - List entries

2 - Add entry

3 - Exit

Enter menu number: 2

Enter name: Mike Murach

Enter email address: mike@murach.com

Enter phone number: 800-221-5528

This entry has been saved.

1 - List entries

2 - Add entry

3 - Exit

Enter menu number: 1

Name                Email               Phone

------------------  ------------------  ------------------

Bill Gates          bill@microsoft.com  (111) 222-3333

Larry Ellison       larry@sun.com       (444) 555-6666

Steve Jobs          steve@apple.com     777-888-9999

Mike Murach         mike@murach.com     800-221-5528

1 - List entries

2 - Add entry

3 - Exit

Enter menu number: 3

Goodbye.

Press any key to continue . . .

See source code and executable files: 

AddressBookEntry.java
AddressBookEntry.class
AddressBookIO.java
AddressBookIO.class
Validator.java
Validator.class
AddressBookApp.java
AddressBookApp.class
address_book.txt
Problem 4: Lemming population

There is a fierce debate raging around the current population of lemmings in North Carolina. A group of students from Western Carolina University went out into the field to observe the lemmings in their natural habitat and to form opinions on the state of the lemming population. Each student formed an opinion based upon the number of lemmings they observed. Students who saw the same number of lemmings have the same opinion. If the students observed different numbers of lemmings, they will have different opinions.

You need to correlate the lemmings research data and generate a report for the NC state wildlife commission. The information was stored in a file called "opinion.dat".
The first line of the file contains the number of students that participated in the study.

Then each line after the first contains two numbers, the student id and the number of lemmings

observed in the wild. You can assume that there are no errors in the input file.

NOTE: Students may have gone into the field multiple times, so there may be multiple entries for each student. In this case the sum of the number observed in each of these entries is the opinion for this student.

Your report should classify the different number of opinions formed about the lemmings, and which students share the same opinion.

Test case

Lemming Wildlife Study Report:

Student(s) 1, 5, 10 share the same opinion

Student(s) 2, 9 share the same opinion

Student(s) 3, 6 share the same opinion

Student(s) 4, 8 share the same opinion

Student(s) 7 share the same opinion

There are a total of 5 opinions
When run with the input file "opinion.dat"
10

1 3

2 4

3 1

4 2

5 3

6 1

7 9

8 2

9 3

10 1

9 1

10 2

OpinionDriver.java
OpinionDriver.class
opinion.dat






