
ASSIGNMENT 2

Conditionals, Loops, and Prime Numbers

COMP-202B, Winter 2009, All Sections

Due: Friday, February 6, 2009 (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 2, Question 1: 15 points
Part 2, Question 2: 20 points
Part 2, Question 3: 25 points
Part 2, Question 4: 40 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 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)
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:

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 + 20 + 25 + 40 = 100 points)

The questions in this part of the assignment will be graded.
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Question 1: Determining the Number of Days in a Month (15 points)
Write a program which consists of a single class called NumberOfDays. This class defines a main()
method that asks the user to enter a year as well as the number of a month within a year (1 for January,
2 for February, and so on), and reads these values from the keyboard. The program then determines how
many days the month entered by the user consists of during the year entered by the user, and displays
this information to the user. The number of days each month consists of during non-leap years is listed
below:

• January (1st month): 31
• February (2nd month): 28
• March (3rd month): 31
• April (4th month): 30
• May (5th month): 31
• June (6th month): 30
• July (7th month): 31
• August (8th month): 31
• September (9th month): 30
• October (10th month): 31
• November (11th month): 30
• December (12th month): 31

Your program MUST be able to handle leap years correctly. A leap year is a year whose number is
divisible by 4 but not by 100, unless it is divisible by 400. For example, 2009 is not a leap year (its
number is not divisible by 4), but 2008 was (its number was divisible by 4 but not by 100); 1900 was not
a leap year (although its number is divisible by 4, it is also divisible by 100), but 2000 was (although its
number is divisible by 4 and 100, it is also divisible by 400). During leap years, the month of February
consists of 29 days instead of 28.

Your program MAY assume that the values entered by the user are of the correct type and in the proper
range; in other words, it does not have to handle cases where the values entered by the user are invalid
(such as a month number less than 1 or greater than 12).

Sample session:

Enter the year: 2009
Enter the number of the month (1-12): 2
There are 28 days in month 2 of 2009

Question 2: Calculating Your Final Grade in COMP-202 (20 points)
Write a program which consists of a single class called GradeCalculator. This class defines a main()
method that asks the user to enter the following information and reads it from the keyboard:

• The user’s assignment 1 grade (out of 100)
• The user’s assignment 2 grade (out of 100)
• The user’s assignment 3 grade (out of 100)
• The user’s assignment 4 grade (out of 100)
• The user’s assignment 5 grade (out of 200)
• The user’s midterm grade (out of 100)
• The user’s final exam grade (out of 100)

The program then computes the user’s final grade from this information. The respective weights of each
of the above items in the final grade are as follows:

• Assignments 1, 2, 3, and 4 are each worth 5%
• Assignment 5 is worth 10%
• The midterm examination is worth 20%
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• The final examination is worth 50%

Once it has calculated the user’s numeric final grade, the program determines the user’s letter grade,
using the following grading scale:

• The numeric final grade is less than 50: F
• The numeric final grade is between 50 (inclusive) and 55 (exclusive): D
• The numeric final grade is between 55 (inclusive) and 65 (exclusive): C
• The numeric final grade is between 65 (inclusive) and 80 (exclusive): B
• The numeric final grade is greater than or equal to 80: A

Finally, the program displays both the user’s numeric final grade and letter grade to the screen.

Your program MAY assume that the values entered by the user are integers and that they are in the
proper range; in other words, it does not have to handle cases where the values entered by the user are
invalid (such as a negative grade).

Sample session:

Enter your assignment 1 grade (out of 100): 100
Enter your assignment 2 grade (out of 100): 90
Enter your assignment 3 grade (out of 100): 80
Enter your assignment 4 grade (out of 100): 80
Enter your assignment 5 grade (out of 200): 150
Enter your midterm exam grade (out of 100): 80
Enter your final exam grade (out of 100): 65

Your numeric final grade for the course is: 73.5
Your letter grade for the course is: B

Question 3: Prime Factorization (25 points)
The fundamental theorem of arithmetic states that every positive integer n greater than 1 can be written
as a unique product of prime numbers; this product is called the prime factorization of n. A prime number
is an integer greater than 1 who is divisible only by 1 and itself.

For example, the prime factorization of 60 is 2×2×5×3. Note that because multiplication is commutative
and associative, the prime factorization of an integer is unique only up to the ordering of its terms; in
other words, two prime factorizations which contain exactly the same terms the same number of times
are considered to be the same prime factorization. Moreover, to improve readability, the factors in a
prime factorization are usually represented as powers, and listed in increasing order. Following these
conventions, the proper way to write the prime factorization of 60 is 22 × 3× 5.

Write a program which consists of a single class called PrimeFactorization. This class defines a main()
method that asks the user to enter a single positive integer n greater than 1, and reads this integer from
the keyboard. The program then computes the prime factorization of n and displays it to the screen.

The prime factorization that your program displays MUST respect the conventions described above:
the prime factors MUST be in increasing order and represented as powers.

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 greater than 1: 60
The prime factorization of this integer is: (2^2) * (3^1) * (5^1)
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Question 4: Goldbach’s Conjecture (40 points)
Goldbach’s conjecture states that every even integer greater than 2 can be written as the sum of two
(possibly equal) prime numbers. It is one of the oldest unsolved problems in mathematics; to date, no
one has been able to prove it is true, but no one has ever found a counterexample.

Write a program which consists of a single class called GoldbachChecker. This class defines a main()
method that asks the user to enter an even integer greater than 2, and reads this integer from the
keyboard. The program then proves that the number satisfies Goldbach’s conjecture by finding two
prime numbers whose sum is the number entered by the user. It then displays these two integers.

Note that while Goldbach’s conjecture states that every even integer greater than 2 can be written as the
sum of two prime numbers, it does not state that for every even number, there is only one pair of prime
numbers whose sum is equal to this number. Therefore, your program will satisfy the requirements of
this question if it displays any two prime numbers whose sum is equal to the value entered by the user.

Your program MAY assume that the value entered by the user is of the correct type. However, it
MUST check that the value is in the proper range. If the user enters a number less than or equal to 2,
or an odd number, then your program should display an appropriate error message and terminate.

Finally, Goldbach’s conjecture has been verified to hold for all possible int values. Therefore, if your
program does not find two prime numbers whose sum is equal to the value entered by the user, it contains
a bug. Nonetheless, should your program be unable to find a pair of primes whose sum is equal to the
value entered by the user, it should display an appropriate message.

Sample session:

Enter an even integer greater than 2: 38
7 + 31 = 38
38 therefore satisfies Goldbach’s conjecture

What To Submit

NumberOfDays.java
GradeCalculator.java
PrimeFactorization.java
GoldbachChecker.java
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