
ASSIGNMENT 2

Conditionals and Loops

COMP-202B, Winter 2010, All Sections

Due: Sunday, February 7, 2010 (23:55)

You MUST do this assignment individually and, unless otherwise specified, you MUST follow all the
general instructions and regulations for assignments. Graders have the discretion to deduct up to 10% of
the value of this assignment for deviations from the general instructions and regulations.

Part 1, Question 1: 0 points
Part 1, Question 2: 0 points
Part 2, Question 1: 15 points
Part 2, Question 2: 25 points
Part 2, Question 3: 25 points
Part 2, Question 4: 35 points

100 points total

Part 1 (0 points): Warm-up

Do NOT submit this part, as it will not be graded. However, doing these exercises might help you to do the
second part of the assignment, which will be graded. If you have difficulties with the questions of Part 1, then
we suggest that you consult the TAs during their office hours; they can help you and work with you through
the warm-up questions.

Warm-up Question 1 (0 points)
PS Books is a bookstore which not only sells books to individuals, but also sells school textbooks to the
local school board. PS Books offers the following discount on orders which consist of multiple copies of
the same textbook:

• Less than 10 copies: Full price

• Between 10 and 49 copies (inclusive): The price of each copy is reduced by 10%

• 50 copies or more: The price of each copy is reduced by 20%

Write a program which consists of a single class called TextbookCostCalculator. This class defines a
main() method which asks the user to enter the unit cost of the textbook, as well as the number of
copies being ordered. The program then calculates the total cost of the order, taking any applicable
discounts into consideration. Once the program has calculated the total cost of the order, it displays
this value to the screen along with an explanatory message.

Your program MAY assume that the values entered by the user are of the correct type and that they
are in the proper range; in other words, your program does not have to handle the cases where a value
entered by the user is invalid (such as a negative number of textbook copies, or a negative textbook unit
cost). Use an integer variable to store the number of copies being ordered, but a floating point variable
(float or, preferably, double) to store the unit cost of the textbook.
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Sample session:

Enter the unit cost of the textbook: 33.50
Enter the number of textbooks you are buying: 25
The total cost of your textbook order is: $753.75

Warm-up Question 2 (0 points)
Write a program which consists of a single class called PerfectNumberChecker. This class defines
a main() method that asks the user to enter a positive integer n, and reads this number from the
keyboard. The program then displays all integers which are factors of n (that is, all numbers which
divide n without remainder). The program also reports whether n is a perfect number; a perfect number
is an integer which is equal to the sum of all its factors, excluding itself). For example, 6 is a perfect
number, as the factors of 6 are 1, 2, and 3 and 1 + 2 + 3 = 6.

Your program MAY assume that the value entered by the user is of the correct type and in the proper
range; in other words, it does not have to handle the case where the value entered by the user is invalid
(such as a negative number).

Sample session:

Enter a positive integer n: 14
The factors of 14: 1, 2, 7
The sum of all the factors of 14 is: 10
14 is therefore not a perfect number

Part 2 (15 + 25 + 25 + 35 = 100 points)

The questions in this part of the assignment will be graded.

Question 1: The Cost of Sending a Package (15 points)
El Cheapo Shipping is a small package shipping company whose shipping rates depend on two factors:
the location of the recipient relative to the sender and the weight of the package being shipped.

• Domestic shipments (that is, shipments between a sender and recipient located in the same country)
cost $0.10 per kilogram if the package weighs less than 10 kilograms, and $0.30 per kilogram if the
package weighs 10 or more kilograms.

• International shipments cost $0.25 per kilogram if the package weighs less than 5 kilograms, and
$0.55 per kilogram if the package weighs 5 or more kilograms.

A base shipping rate of $5.00 applies to all shipments. Furthermore, shipping costs are prorated; there-
fore, sending a package weighing 1.5 kilograms to an international destination would cost $5.00 + 1.5×
$0.25/kg = $5.37.

Write a program which consists of a single class called ShippingCostCalculator. This class defines a
main() method which asks the user to enter the following information and reads it from the keyboard
in the order listed below:

• The destination of the package; use a variable of type String to store this value. All destination
values which are not equal to the String "domestic" MUST be considered to indicate that the
shipment is an international shipment. Destination comparisons MUST be done in a CASE-
INSENSITIVE manner.

• The weight of the package being sent; use a floating point variable to store this value.

The program will then calculate the cost of the shipment from this information, and display this value
to the user along with an appropriate explanatory message. The cost of the shipment as displayed to
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the user does not have to be formatted in any particular fashion; in particular, the number of significant
digits displayed does not matter.

Your program MAY assume that the values entered by the user are of the correct type and that they are
in the proper range; in other words, your program does not have to handle cases where a value entered
by the user is invalid in any way (such as a negative package weight).

Sample session:

Enter the destination of the package (domestic or international): San Theodoros
Enter the weight of the package (in kg): 1.337
The cost of shipping the package is: $5.33425

Save your program in a file called ShippingCostCalculator.java, and submit this file to myCourses.

Question 2: Days and Seasons (25 points)
Write a program which consists of a single class called SeasonChecker. This class defines a main()
method which asks the user to enter the following information and reads it from the keyboard in the
order listed below:

• The NAME of a month in the Gregorian calendar (the standard calendar used in Western coun-
tries); use a variable of type String to store this value.

• The number of a day within a month; use a variable of type int to store this value.

The program will then verify that the date specified by the information entered by the user is valid; if
this date is invalid (the String entered by the user does not specify a valid month, or the int entered by
the user does not represent a valid day within the month specified by the String entered by the user),
the program should display an appropriate error message and terminate. Note the following:

• The month of February can have up to 29 days, the months of April, June, September, and Novem-
ber can have up to 30 days, and all other months can have up to 31 days.

• Month name comparisons MUST be done in a CASE-INSENSITIVE manner.

• Your program MUST ALWAYS ask the user to enter the number of a day within a month, even
if the String the user entered when asked to enter the name of a month does not specify a valid
month.

If the date specified by the information entered by the user is a valid date, the program will display
the season in which this date occurs, along with an appropriate explanatory message. Use the following
start dates and end dates for each season:

• Spring starts on March 21, and ends on June 20, inclusive.

• Summer starts on June 21, and ends on September 20, inclusive.

• Fall starts on September 21, and ends on December 20, inclusive.

• Winter starts on December 21, and ends on March 20, inclusive.

Your program MAY assume that the values entered by the user are of the correct type; in other words,
it does not have to handle cases where a value entered by the user is of the wrong type (such the user
entering a String where an integer value is expected).

Sample session:

Enter the month: February
Enter the day: 29
February 29 is part of the winter

Save your program in a file called SeasonChecker.java, and submit this file to myCourses.
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Question 3: Investments and Time (25 points)
Suppose that you save an initial amount of money ai in a savings account with annual interest rate r.
You can calculate af , which is the amount of money in your savings account after n years, using the
following formula:

af = ai ·
(

1 +
ry

100

)n

Note that this formula assumes that you do not deposit any money in the account after the initial
deposit, and that you never withdraw any money from the account either.

Write a program which consists of a single class called SavingsCalculator. This class defines a main()
method which asks the user to enter the following information and reads it from the keyboard in the
order listed below:

• An initial amount; use a variable of type double to store this value.

• An interest rate; use a variable of type double to store this value. Note that the user specifies the
yearly interest rate as a percent; in other words, to specify a yearly interest rate of 6%, the user
will enter 6.0 or simply 6, NOT 0.06.

• The time elapsed in years; use a variable of type int to store this value.

Your program will then calculate the amount of money in the account after the number of years entered
by the user has passed, assuming that the savings in the account grow at the interest rate entered by
the user. Once this amount has been calculated, the program will display it along with an appropriate
explanatory message. The value does not have to be formatted in any particular fashion; in particular,
the number of significant digits displayed does not matter.

Your program MUST NOT use any of the methods defined by the Math class. On the other hand, it
MAY assume that the values entered by the user are of the correct type and that they are in the proper
range; in other words, your program does not have to handle cases where a value entered by the user is
invalid in any way (such as a negative interest rate or number of years).

Sample session:

Enter the initial amount in your account: 100

Enter the interest rate (as a percent): 8

Enter the number of years: 3

After 3 years, you will have $125.97120000000002

Save your program in a file called SavingsCalculator.java, and submit this file to myCourses.

Question 4: Midterm Grade Statistics (35 points)
The mean and variance are two statistics which provide useful information about the distribution of
values in a list of values. Assuming you have a list of n values labelled x1, x2, . . ., xn, one can calculate
the mean, labelled x̄, using the following formula:

x̄ =
1
n

n∑
i=1

xi

=
x1 + x2 + . . .+ xn

n

Meanwhile, once the mean x̄ is known, one can calculate the variance, labelled σ2, using the following
formula:

σ2 =

(
1
n

n∑
i=1

x2
i

)
− x̄2

=
(
x2

1 + x2
2 + . . .+ x2

n

n

)
− x̄2
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In this question, you will write a program which calculates the mean and variance of midterm grades
entered by the user. This program will consists of a single class called StatisticsCalculator, and this
class will define a main() method which does the following:

• Ask the user to enter a midterm grade; use a variable of type int to store this value.

• Keep asking the user to enter midterm grades as long as the user enters positive values. Note that
the messages asking the user to enter midterm grades should include the number of the value; that
is, the message asking the user to enter the first midterm grade should explicitly state that the user
is entering the first midterm grade, the message asking the user to enter the second midterm grade
should explicitly state that the user is entering the second midterm grade, and so on.

• Once the user enters a negative value, the program will stop asking the user for midterm grades,
calculate the mean and variance of the test scores, and display this information to the user along
with an appropriate explanatory message. Note that the negative value used to signal the end of
the list of midterm grades is NOT a midterm grade, and therefore should not be included in the
list of values used to calculate the mean and variance.

If the user enters a negative value when asked to enter the first midterm grade, then the program will
display an error message indicating that no midterm grades were entered, and terminate without
calculating the mean and variance.

Your program MAY assume that the values entered by the user are of the correct type; in other words,
it does not have to handle cases where a value entered by the user is of the wrong type (such the user
entering a String where an integer value is expected).

Sample session:

Enter student #1’s midterm grade (negative value to stop): 80
Enter student #2’s midterm grade (negative value to stop): 85
Enter student #3’s midterm grade (negative value to stop): 100
Enter student #4’s midterm grade (negative value to stop): 95
Enter student #5’s midterm grade (negative value to stop): -1
The mean of the midterm grades is: 90.0
The variance of the midterm grades is: 62.5

Save your program in a file called StatisticsCalculator.java, and submit this file to myCourses.

What To Submit

ShippingCostCalculator.java
SeasonChecker.java
SavingsCalculator.java
StatisticsCalculator.java
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