401-8.2

Program Assignment 1: Self divisors

Due:
February 7, 2008 at 4:30 pm
This problem is shamelessly stolen from a recent AP exam
.  It was designed to be solved in 22.5 minutes.  Its objectives are to give you practice in using the program elements that were covered in COMP 110: straight line code, selection (if), iteration (for and while), arrays, and methods with parameters. 
An integer is a self divisor if the integer is evenly divisible by each of its digits.  For example, 135 is a self divisor because it is evenly divisible by 1, 3, and 5.  But 125 is not a self divisor because while it is evenly divisible by 1 and 5, it is not evenly divisible by 2.  
If the integer contains a zero, then is it not a self divisor.
Method 1
Write a method that takes one integer as its parameter and returns a boolean indicating whether or not the integer is a self divisor.  You can assume as a precondition that the integer is greater than zero.

Method 2
Write a method that takes two integer parameters: s and c, both greater than zero.  The method returns an integer array with c elements.  The array contains the first c self divisors you encounter starting at s and going up.  For example, if s is 1234 and c is 5, then the method returns the array

{1236, 1244, 1248, 1266, 1288}

Obviously, Method 2 should call Method 1 (a bunch of times).  You need not worry about running out of self divisors; there are an infinite number of them.  (How would you prove that?)

Program

Your program should prompt for two integers (s and c, although you should give them better names) one at a time, and then display the c self divisors starting at s.  Your program should loop until the user enters 0 for s.  
Errors checked for
None, but think about how you would handle integers out of range (zero or less; easy to do) or input that is not a valid integer (harder, but we'll see how to do this easily later).

Hints

Neither of the methods requires more than about a dozen lines (excluding comments).  The user interface code is about the same length.  Possibly useful operators:

x%y
Mod: the remainder after integer x is divided by integer y


x/y
Division: when both x and y are integers, the quotient is an integer too.

Sample output.  
Your output need not look exactly like this.  User input is indicated by ¼¼
Welcome…(give brief intro)

Enter starting integer or 0 to end the program.
¼¼§Ï1000
ÏÏ§ÏHow many self divisors should be displayed?
¼¼§Ï8
ÏÏ§ÏProgram will display 8 self divisors starting at 1000.
ÏÏ§Ï1111  
ÏÏ§Ï1112  
ÏÏ§Ï1113  
ÏÏ§Ï1115  
ÏÏ§Ï1116  
ÏÏ§Ï1122  
ÏÏ§Ï1124  
ÏÏ§Ï1128  


ÏÏ§ÏEnter starting integer or 0 to end the program.
¼¼§Ï123456
ÏÏ§ÏHow many self divisors should be displayed?
¼¼§Ï5
ÏÏ§ÏProgram will display 5 self divisors starting at 123456.
ÏÏ§Ï123612  
ÏÏ§Ï123624  
ÏÏ§Ï123636  
ÏÏ§Ï123648  
ÏÏ§Ï123666  


ÏÏ§ÏEnter starting integer or 0 to end the program.
¼¼§Ï13579
ÏÏ§ÏHow many self divisors should be displayed?
¼¼§Ï4
ÏÏ§ÏProgram will display 4 self divisors starting at 13579.
ÏÏ§Ï13626  
ÏÏ§Ï13632  
ÏÏ§Ï13644  
ÏÏ§Ï13662  


ÏÏ§ÏEnter starting integer or 0 to end the program.
¼¼§Ï0
ÏÏ§ÏEnd of job
ÏÏ§Ï
� Veterans of AP grading said that this problem was the most difficult problem to grade, ever.  Our group of about 26 intrepid souls graded 15,000 of these questions over a week last summer.





