
ACCA PROGRAMMING CONTEST     February 10, 2001 
 

Problem #1 
SIMPLE WORD FINDER 

Novice 
  
   Source File: prob1.cpp if C++ 
      prob1.pas if Pascal 
 
This problem asks you to read in one line of data from a user.  The 
line will be a complete sentence.  Your program should then prompt the 
user for a single word.  The user will enter the word in lower case 
letters.  Your program must determine if the single word is found in 
the sentence.  You must exclude all capitalization, white space and 
punctuation from the sentence.  Print to the screen whether the word 
was found.  Keep asking a user for a word until they enter 0.  Here are 
some examples: 
 
INPUT:  Your program accepts a single sentence from the user.  It 
accepts a single word until the user enters 0. 
 
OUTPUT:  Your output should print to the screen whether the word was 
found. 
 
EXAMPLE: 
 
Enter a sentence:  The cat in the hat sat on Fred’s mat. 
 
Enter a word (enter 0 when done):  mat  
Yes, mat is in the sentence. 
 
Enter a word (enter 0 when done):  ton 
Yes, ton is in the sentence. 
 
Enter a word (enter 0 when done):  phone 
No, phone is not in the sentence. 
 
Enter a word (enter 0 when done):  freds 
Yes, freds is in the sentence. 
 
Enter a word (enter 0 when done):  0 
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Problem #2 
PASCAL’S TRIANGLE 

Novice 
 
   Source File: prob2.cpp if C++ 
      prob2.pas if Pascal 
 
Your job is to write a program that will create Pascal's Triangle for a 
given value n. 
 
Example:  If n = 4 then your output should be: 
  1 
  1 1 
  1 2 1 
  1 3 3 1 
  1 4 6 4 1 
 
Notice a 1 appears in the first column (n + 1 times).  Also, notice 
that each row begins and ends with a 1.  Each remaining value can be 
calculated by adding the number directly above it, with the number 
directly above and to the left of the number.  You may have seen the 
triangle drawn as such  

1 
      1 1 
          1 2 1 
         1 3 3 1 
        1 4 6 4 1  
 
This is also acceptable. 
 
Assume 40 is the maximum number of rows. 
 
INPUT:  Allow a user to enter a value that represents the row to be 
printed. 
  
OUTPUT:  Print to the screen the row requested by the user.  Assume the 
first row is row 1. 
 
EXAMPLE:  Enter row to be printed:  4 
     The row is: 1 3 3 1 

    Enter row to be printed:  6 
     The row is: 1 5 10 10 5 1 
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Problem #3 
GENERATING A VALUE 

Novice 
 
   Source File: prob3.cpp if C++ 
      prob3.pas if Pascal 
 
 
Using the digits 1-6, inclusive and using each digit once only, form 
two three-digit numbers X and Y. Calculate the sum, S, (X+Y), the 
difference, D, (X-Y), the product, P, (X*Y), and the quotient, Q, (X/Y) 
of these two numbers. Finally, evaluate the expression: E = P*D-Q*S. 
 
For example, if X = 123 and Y = 456, then S = 579, D = -333, P = 56088, 
and Q = 0.26974 and E = 55599 rounded to the nearest integer. 
 
The purpose of this problem is to find the X and Y that gives the 
largest possible value of E. 
 
INPUT: No input. 
 
OUTPUT: Output should be the values of X, Y, and E that satisfy the 

constraints of the problem, appropriately labeled. For 
example: 

 
   X = 123 
   Y = 456 
   E = 55599 
 
 (Note: This is not the correct output for this problem.) 
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Problem #4 
BILLIARD BALL BANK SHOT 

Novice 
 
   Source File: prob4.cpp if C++ 
      prob4.pas if Pascal 
 
This program asks you read in the row and column values for a billiard 
table.  Your friend would like you to guess which pocket he will shoot 
the ball into.  The size of the table may change, but the following 
rules will always apply.  He starts the shot at the lower left most 
corner of the table.  He will always shoot the ball at a 45 degree 
angle (measured against the side he is shooting from), the ball can 
never rebound.  The ball will keep traveling until it reaches a corner 
pocket.  Which pocket is the question: upper left, upper right or lower 
right?  
 
To solve this problem, assume an N*M matrix is used to represent the 
billiard table.  If you convert the N*M matrix to a ratio (N/M) and 
then reduce it to its lowest terms, you will have the answer.  If the 
numerator is even, the ball will exit in the upper left corner. If the 
numerator is odd and the denominator is odd, the ball will exit in the 
upper right corner.  If the numerator is odd and the denominator is 
even, the ball will exit in the lower right corner.   
 
Write a program to solve this problem given any N*M matrix.  Keep 
reading in values from a user for N and M until they enter 0’s. 
 
INPUT:  Size of the billiard table. 
 
OUTPUT:  Corner the ball will exit the table. 
 
EXAMPLE: 

  Enter the size of the billiard table:  5 8 
   The ball will exit from the lower right corner. 
 

  Enter the size of the billiard table:  12 73 
   The ball will exit from the upper left corner. 
 

  Enter the size of the billiard table:  6 48 
   The ball will exit from the upper left corner. 
 

  Enter the size of the billiard table:  27 99 
   The ball will exit from the upper right corner. 
 

  Enter the size of the billiard table:  0 0  
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Problem #5 
CUTTING THE DECK 

Novice 
 
   Source File: prob5.cpp if C++ 
      prob5.pas if Pascal 
 
I have a new deck of 52 standard playing cards, arranged in the order 
from top to bottom:  
A♠, 2♠, 3♠, …,K♠, A♥, 2♥, 3♥, …, K♥, A♦, 2♦, 3♦,…, K♦, A♣, 2♣, 3♣, 
…,K♣. I discard the top card and place the next N cards on the bottom 
of the deck. Then I discard the top card again and place the next N 
cards on the bottom of the deck. I continue this process until only N 
cards remain in the deck. What is the card, which is now on top? 
 
This is your problem. Given a value of N, perform the above process and 
output the rank and suit of the card on top of the deck. 
 
INPUT: Your program should accept the integer N as input using a  

suitable prompt.  N must be greater than or equal to 1 and 
less than or equal to 52. 

 
OUTPUT: Output the card at the top of the deck using the processing  

described above. Your output for the rank should be one of: 
A 2 3 4 5 6 7 8 9 10 J Q K and your output for the suit 
should be one of: S H D C representing Spades, Hearts, 
Diamonds, and Clubs, respectively. 

 
EXAMPLE: Enter N:  1 
 
  A H 
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Problem #6 
A VERY PECULIAR SEQUENCE 

Novice 
 
   Source File: prob6.cpp if C++ 
      prob6.pas if Pascal 
 
Examine the following sequence of 10 numbers.  
 
 1 
 11 
 21 
 1112 
 3112 
 211213 
 312213 
 212223 
 114213 
 31121314 
 41123214 
 
This sequence is generated using the following algorithm. 
 
1. Start with any integer. (In this case the start number is 1.) 
2. Each number in the sequence is formed from the previous by 

counting the number of like digits and placing them in order: 
count digit count digit count digit … for all counts which are 
non-zero in digit order. For example, 1 consists one 1; 
therefore, the next number in the sequence is 11.  11 consists of 
two 1's; therefore, the next number in the sequence is 21. 21 
consists of one 1 and one 2, therefore; the next number in the 
sequence is 1112. And so on. 

 
The purpose of this program is to generate the first 10 numbers in a 
sequence beginning with any start integer. 
 
INPUT: Your program should prompt for the start integer. 
 
OUTPUT: Your output will be the first ten terms of the sequence, 

each on a different line. 
 
EXAMPLE: Enter number:  32 
   32 
   1213 
   211213 
   312213 
   212223 
   114213 
   31121314 
   41122314 
   31221324 
   21322314 
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Problem #7 
VENDING MACHINE 

Novice 
 
   Source File: prob7.cpp if C++ 
      prob7.pas if Pascal 
 
This problem is to write a program that will determine the amount of 
change dispensed by a vending machine.  Assume there is an unlimited 
number of quarters, dimes and nickels in the vending machine.  Notice 
there are no pennies.  The vending machine will ask a user to enter how 
many items they wish to purchase and the dollar amount of the items.  
The vending machine will then ask for the amount of money entered by 
the user.  If the amount is less than what is needed, an error message 
should print and the money returned.  If the amount is equal to what is 
needed then just print a message signaling the transaction finished.  
If the amount is more than what is needed then return the proper change 
by displaying the amount of quarters, dimes and nickels returned.  You 
must always dispense the highest valued currency possible.  Keep 
prompting the user until they enter a 0 for number of items purchased. 
 
 
INPUT:  Number of items to purchase, amount of each item and dollar 
amount entered. 
 
OUTPUT:  Amount to dispense or transaction message 
 
EXAMPLE: 
How many items do you wish to purchase?  3 
How much is each item? .75 
Total amount needed is 2.25 – Please enter your money. 
How much did you enter?  3.00 
Thank you for your transaction - 3 quarters have been returned. 
 
How many items do you wish to purchase?  4 
How much is each item? .40 
Total amount needed is 1.60 – Please enter your money. 
How much did you enter?  2.00 
Thank you for your transaction – 4 dimes have been returned. 
 
How many items do you wish to purchase?  0 
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