
ACCA Programming Contest             February 8, 2003 
 

Problem #1 
A NEST EGG 

Novice 
 
    Source file:  problem1.extension 
 
 
Mark started a trust fund for his niece Mary. He started it on her first birthday with a deposit that 
was a product of her age and her mother’s in dollars. He got the idea thinking about the 
coincidence that Mary and her mother have the same birthday. And every birthday since, he has 
done the same, deposited an amount that was the product of their new ages. A great idea! And a 
very handy nest egg for the future for Mary. 
 
Now someone asked Mark how much is in the fund now? Mark wasn’t exactly sure, what with 
interest. But he did know how much he had deposited in all. Here is the problem: If you are 
given the current amount of the nest egg, determine how old Mary’s mother was when Mary was 
born? (Assume the mother’s age is in the range 18 to 45, inclusive.) 
 
INPUT: Your program should accept an integer value representing the current amount of 

the nest egg using a suitable prompt. Your program should continue to prompt for 
an integer and output the results until an entry of zero (0) terminates the program. 

  
OUTPUT: The age of Mary’s mother when Mary was born in the form: 
 
  Age of mother: XX 
 
EXAMPLE: Enter current nest egg:  888 
  Age of mother: 19 
 
  Enter current nest egg: 2552 
  Age of mother: 31 
 
  Enter current nest egg: 0 
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Problem #2 
IS IT IN? 
Novice 

 
    Source file:  problem2.extension 
 
A common operation in graphical environments is the pointing and clicking at an image on the 
screen with the mouse. A calculation is made to determine whether the mouse pointer is on the 
image so that the click initiates some action. The image is represented internally by the four-
tuple, (VS, HS, W, H), where VS is the vertical spacing from the upper left hand corner of the 
screen in pixels to the upper left hand corner of the image, HS is the horizontal spacing from the 
upper left hand corner of the screen in pixels, W is the width of the image in pixels, and H is the 
height of the image in pixels. This is illustrated below. 
 
                                               VS 
 Screen:                          W 
                                    HS 
                                         H  Image 
 
 
 
 
 
Your task is to take an image whose location is given as a four-tuple and determine if a given 
coordinate point, (X,Y) lies within the image where X and Y are the horizontal and vertical 
position of the point in pixels from the upper left hand corner. A point on the boundary of the 
image is considered within the image. 
 
INPUT: Your program should accept a four-tuple of integers as described above, each 

item separated by spaces, using a suitable prompt. This is the location of the 
image. Your program should then continue to prompt for pairs of integers 
representing an X,Y coordinate point, each item separated by space, using a 
suitable prompt. Output as described below until an entry of zeroes terminates the 
program. 

  
OUTPUT: If the X,Y coordinate is within the image, output “IN”. Otherwise, output “OUT”. 
 
EXAMPLE: Enter four-tuple:  45 100 314 272 
 
  Enter X,Y coordinate: 314 272 
  IN 
  Enter X,Y coordinate: 100 317 
  IN 
  Enter X,Y coordinate:  250 400 
  OUT  
  Enter X,Y coordinate: 0 0 
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Problem #3 
BOTTLES OF MILK 

Novice 
 
    Source file:  problem3.extension 
 
A government program allows people to collect empty milk bottles and exchange them for 
bottles full of milk.  Four empty bottles may be exchanged for one full bottle. If a family collects 
n bottles, determine how many bottles of milk a family can drink and the total number of empty 
bottles of milk left after all the milk has been drunk. 
 
INPUT: Your program should accept an integer value representing the number of empty 

bottles of milk using a suitable prompt. Your program should continue to prompt 
for an integer and output the results until an entry of zero (0) terminates the 
program. 

  
OUTPUT: The number of bottles of milk drunk by the family and the number of empty 

bottles left over after all the milk has been drunk in the form: 
 
  XXX bottles of milk 
  XXX empty bottles left 
 
EXAMPLE: Enter number of empty bottles:  24 
   
  6 bottles of milk  *** Note: This is not the correct answer!! *** 
  0 empty bottles left 
 
  Enter number of empty bottles: 0 
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Problem #4 
DIGIT POWERS 

Novice 
 

   Source File:  problem4.extension 
 
Take a natural number, split it up into digits and calculate the sum to their squares. You obtain a 
new number, with which you will repeat the same procedure. After finite iterations of this 
procedure, you will obtain the numbers 1 or 4. For example, starting with the number 527: 
 
527  5*5 + 2*2 + 7*7 = 78  7*7 + 8*8 = 113  1*1 + 1*1 + 3*3 = 11  1*1 + 1*1 = 2  2*2 = 4  … end of 
procedure. 
 
So 527 reaches 4 after 5 iterations. 
 
Your problem is to apply this procedure for each integer in the range 1-10,000, inclusive. Your 
output will be the total number of integers for which the procedure results in 1, the total number 
of integers for which the procedure results in 4, the integer that results in a 1 in the maximum 
number of iterations, and the integer that results in a 4 in the maximum number of iterations. If 
more than one number gives the maximum, give the smallest. 
 
INPUT: No input. 
 
OUTPUT: Four lines of output, listing the requested data in the following format. 
 
  6000 integers result in 1  NOTE:  This is not the correct output. 
  4000 integers result in 4 
  898 results in 1 in 13 iterations 
  775 results in 4 in 10 iterations 
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Problem #5 
FIBONACCI NUMBERS 

Novice 
 

   Source File:  problem5.extension 
 
A Fibonacci sequence of order n is obtained by adding the previous n terms of the sequence 
together to generate the next term of the sequence. The first n terms of a Fibonacci sequence of 
order n are: n-1 zeroes and 1 one. Therefore, the Fibonacci sequence of order 5 begins with: 
0,0,0,0,1 and the first 12 terms of the sequence are: 0,0,0,0,1,1,2,4,8,16,31,61. Numbers in this 
sequence are called Fibonacci numbers of order 5. 
 
Your problem is to determine whether a given integer is a Fibonacci number in a Fibonacci 
sequence of a given order n. For example, 31 is a Fibonacci number of order 5 sequence, but 25 
is not. 
 
INPUT: Your program should accept a pair of integer values via two separate prompts, the 

first prompting for an integer representing a potential Fibonacci number and the 
second prompting for an integer representing the order of the sequence, using 
suitable prompts. Your program should continue to prompt for an integer and 
output the results until an entry of -1 for the potential Fibonacci number 
terminates the program. 

  
OUTPUT: If the integer is a Fibonacci number of the given order, output YES. Otherwise, 

output NO. 
 
EXAMPLE: Enter number:  25 
  Enter order: 5 
  NO 
 
  Enter number: 128 
  Enter order: 9 
  YES 
 
  Enter number: -1 
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Problem #6 
PALINDROMES  

Novice 
 
    Source file:  problem6.extension 
 
A palindrome is a word or phrase that reads the same forward and backward. Examples of such 
palindromes are: “radar”, “Poor Dan is in a droop.”, “A man, a plan, a canal, Panama.”, and 
“a Toyota               ”.   
 
The purpose of this program is to determine whether a word or phrase entered on input is a 
palindrome. Case sensitivity should be ignored and ignore punctuation and spaces. For example, 
“Poor Dan is in a droop” is a palindrome. 
 
INPUT: Your program should accept a string as input. The string’s maximum length is 50 

characters. Your program should continue to prompt for a string and output the 
results until an entry of the string ‘***’ terminates the program. 

  
OUTPUT: If the string is a palindrome, output YES. Otherwise, output NO. 
 
EXAMPLE: Enter a string:  Poor Dan is in a droop. 
  YES 
 
  Enter a string: How now brown cow. 
  NO 
 
  Enter a string: A man, a plan, a canal: Panama! 
  YES 
 
  Enter a string:  *** 
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Problem #7 
JUMPING NUMBER SEQUENCE 

Novice 
  
    Source File:  problem7.extension 
 
The integers between 3 and 100, inclusive, form a sequence: 3, 4, 5, 6, 7, …, 98, 99, 100. 
Consider the following operation on the sequence: take the leading (i.e. the first) element of the 
sequence, jump over as many elements as the value of the element, and insert it into the obtained 
position. This operation can be repeated over and over again. 
 
Example: Initial sequence:  3 4 5 6 7 8 9 10 . . . 
  1st step:     4 5 6 3 7 8 9 10 . . . 
  2nd step:     5 6 3 7 4 8 9 10 . . . 
  3rd step:     6 3 7 4 8 5 9 10 . . . 
 
Note that it took three steps for the 6 to become the leading element. 
 
Your task is to write a program which will determine, for a given element in the sequence, the 
number of steps necessary for the element to become the leading element of the sequence. 
 
INPUT: Your program should accept an integer value representing the number that should 

become the leading element, using a suitable prompt. Your program should 
continue to prompt for integers and output the results until an entry of zero (0) 
terminates the program. 

  
OUTPUT: The number of steps for the number to become the leading element. The form of 

the output should be: 
 
  XXX becomes the leading element after XXX steps. 
 
EXAMPLE: Enter number: 6 
  6 becomes the leading element after 3 steps. 
 
  Enter number: 14 
  14 becomes the leading element after 47 steps. 
 
  Enter number: 0 
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Problem #8 
WORD VALUES 

Novice 
  
    Source File:  problem8.extension 
 
One way that you could look at words written all in lowercase is as a base-26 number where a 
has the value 0, b has the value 1, …, y has the value 24, and z has the value 25. 
 
Your task is to determine the base-10 value of a given word interpreted as base-26 number. 
 
 
INPUT: Your program should accept a word consisting of lowercase letters only 

representing a base-26 number, using a suitable prompt. Your program should 
continue to prompt for words and output the results until an entry of ‘***’ 
terminates the program. 

 
OUTPUT: The base-10 value of the word in the form: 
 
  wwwww has the value XXXXX 
 
EXAMPLE: Enter word:  cat 
 cat has the value 1371 
 
 Enter word: zebra 
 zebra has the value 11495822 
 
 Enter word: *** 
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