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Problem #1 
THE ROAD NOT TAKEN 

Novice 
 
    Source file:  problem1.extension 
 
Dorothy must travel to Oz from where she now stands. She gets on her bike and goes 10 miles directly 
east. Then Dorothy goes 5 miles directly northeast (45° north of east). The following figure represents 
this path: 
 
 
 
 
 
 
 
 
However, the Ozians (?) are trying to decide whether they should build a yellow-brick road that goes 
straight from where Dorothy stands to Oz. If the Ozians build this road, how many miles will Dorothy 
save on each trip? This is an instance of the problem you will solve. The distances and the angle north 
of east are unknowns and will be entered on input. For each input, you will compute the distance that 
Dorothy would save if the direct road to Oz was built. 
 
INPUT: Your program should accept three integer values at the prompt: “Enter distances and 

angle: “. The first integer is the length of the road toward the east, the second integer is 
the length of the road angling toward Oz, and the third integer will be the angle north of 
east (range 0°-90°, inclusive). Your program should continue to accept inputs until three 
zeros (0 0 0) are entered. At this point your program should terminate. 

 
OUTPUT: Your program should output the result in the following form: 
 
   Distance saved: dddddd.d miles 
 
  where dddddd.d is the distance saved rounded to 1 decimal place. 
 
EXAMPLE: Enter distances and angle:  10 5 45 
  Distance saved: 1.0 miles 
  Enter distances and angle:  30 35 60 
  Distance saved:  8.7 miles 
  Enter distances and angle:  0 0 0

 

45° 
 

5 miles 

10 miles 



ACCA Programming Contest             February 12, 2005 
 

Problem #2 
MUTATIONS 

Novice 
 
    Source file:  problem2.extension 
 
In genetic algorithms, one of the processes is to create new individuals from current individuals. One 
method is called mutation. For an example of mutation, assume we have the following two individuals: 
 
    H D G B A C F E 
    F E B H C D G A 
 

In its simplest form, a mutation would involve swapping the 3rd through 6th characters to create the two 
new individuals: H D B H C D F E  and F E G B A C G A. However, this results in 
duplication of characters. Rather than swapping substrings in the 3rd through 6th positions, we re-order 
the substring to match their relative order in the other string. Following this mutation rule on these two 
strings, we would generate the following two new individuals: 
 
    H D B C G A F E 
    F E H D B C G A 
 

We replace the “G B A C” section of the first individual with “B C G A” because that is the order in 
which those four characters appear in the second individual. Similarly, the “B H C D” section in the 
second individual is replaced with “H D B C”. Mutations could continue generating new individuals by 
using different substrings. Your task is to accept two individuals as strings on input, along with the 
indexes of the substring range with which to apply the mutation described and output the new 
individuals. 
 
INPUT: Your program should accept two strings at two separate prompts: “Enter individual 1: “ 

and “Enter individual 2: “ and two integers separated by a space at another prompt: 
“Enter substring range: “. The two strings represent the current individuals. The strings 
will be the same length, contain the same set of characters and will be no longer than 10 
characters in length. The two integers represent the beginning position and the ending 
position of the substring to which the mutation described above will be applied. You 
may assume that the range is within the boundaries of the strings. Your program should 
continue to accept inputs until the first string has a value of “ZZZZ”. At this point your 
program should terminate. 

 
OUTPUT: Your output should be of the form:  New individuals: string1, string2 
 
EXAMPLE: Enter individual 1:  HDGBACFE 
  Enter individual 2:  FEBHCDGA 
 Enter substring range:  3 6 
  New individuals: HDBCGAFE, FEHDBCGA 
  Enter individual 1:  DRAG 
  Enter individual 2:  GRAD 
 Enter substring range:  1 2 
  New individuals: RDAG, GRAD 
  Enter individual 1:  ZZZZ 
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Problem #3 
BOX OF SQUARES 

Novice 
 
    Source file:  problem3.extension 
 
 
Imagine a 2 x 2 grid filled with four integers as illustrated: 
 

1836 105 

1248 100 

 
This square has an interesting property. If you sum the squares of any pair of integers, either 
horizontally or vertically, the result is the square of some integer. For example, 18362 + 1052 = 18392, 
1052 + 1002  = 1452, etc. 
 
Given a 2 x 2 grid of integers, you must determine whether this grid is a ‘box of squares’, or not. If it is 
not, only one integer within the square violates the property. You must determine this integer.  
 
INPUT: Your program should accept four integers, each separated by a space at the prompt:  
 “Enter four integers: “. The first two integers will be the first row of the grid and the last 

two integers will be the second row of the grid. All integers will be greater than 0. Your 
program should continue to accept inputs until four zeroes are entered. At this point 
your program should terminate. 

 
OUTPUT: If the four integers determine a valid box of squares, you should output “Box of 

Squares”. If the four integers do not determine a valid box of squares, you should output 
the integer x that violates the property in the form: x violates the property. 

 
EXAMPLE: Enter four integers: 1836 105 1248 100 
  Box of Squares 
  Enter four integers: 1836 106 1248 100 

106 violates the property 
  Enter four integers:  180 525 1344 3920 
  Box of Squares 
  Enter four integers: 0 0 0 0 
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Problem #4 
JUGGLER SEQUENCE 

Novice 
 

   Source File:  problem4.extension 
 
The Juggle sequence is a sequence generated by repeatedly applying the following rule given a starting 
value x:   
  If x is even, the next number in the sequence = x1/2 , truncated to an integer 
  If x is odd, the next number in the sequence = x3/2 , truncated to an integer 
 
The sequence terminates when x becomes 1. 
 
The Juggler sequence, like a juggler’s ball, drifts up and down, in somewhat haphazard patterns until it 
falls back down to the juggler’s hand with a value of 1. For example, starting with x = 3, the Juggler 
sequence:  3, 5, 11, 36, 6, 2, 1 is generated.  
 
Here is the problem: determine the longest Juggler sequence for start values from 2 to 200. 
Unfortunately some sequences result in integers that become too large to store as an integer of 32 bits. 
For example, the 9th member of the Juggler sequence that starts at 37 is 24,906,114,455,136. These 
sequences should be ignored. 
 
INPUT: No input for this problem. 
 
OUTPUT: Your output should be the length of the longest Juggler sequence generated from start 

values of 2 to 200 in the form: Length of Longest Juggler Sequence: y , where y is the 
length of the longest sequence. After this output, you should output the values of this 
longest sequence one number per line.  

 
EXAMPLE: Length of Longest Juggler Sequence: 7 
  3 
  5 
  11 
  36 
  6 
  2 
  1 
 
 
(*****  NOTE:  This is not the longest sequence.  *****)
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Problem #5 
LICENSE PLATE GENERATOR 

Novice 
 

   Source File:  problem5.extension 
 
Vanity plates for automobiles are very popular. If you are like me, you try to figure out what the plate 
is trying to say as letters are usually eliminated to form the plate number, making it difficult to 
decipher. This problem, however, works in the other direction: create a license plate number from a 
phrase of one or two words that we would like to place on a license plate. For example, ‘CRAZY 
MAMA’ might become ‘CRZ MMA’ on the license plate if you follow the rules below to create the 
license plate. 
 
RULES FOR CREATING LICENSE PLATE ENTRIES 
 
1. If the phrase consists of one word, the license plate entry can consist of at most 7 characters. If 

the word consists of 7 or less characters, the phrase becomes the license plate entry. Otherwise, 
use rule 3 to eliminate characters to reduce the entry to 7 characters. 

 
2. If the phrase consists of two words, the license plate entry can be only of the form: XXX YYY, 

where each X and Y are letters. The first word of the phrase will become XXX and the second 
word of the phrase will become YYY. If either of the words consists of 3 or less characters, that 
word is translated directly into the license plate entry. Otherwise, use rule 3 to eliminate 
characters to reduce the entry to 3 characters. 

 
3. (Eliminating characters) If the word is longer than the required length, remove any vowels 

(a,e,i,o,u) in order from left to right until the word fits the size of the entry. If after removing 
vowels, the resulting string is too long for the size of the entry, remove consonants (not 
a,e,i,o,u) from right to left until the word fits the size of the entry. 

 
Write a program that creates license plate entries from a given one or two word phrase. 
 
INPUT: Your program should accept a phrase with the prompt: ‘Enter phrase: ‘. You may 

assume that this phrase will only consist of one or two words. No word of the phrase 
will exceed 15 characters in length. All entries will be in upper case. Your program 
should continue to accept phrases until only one asterisk (*) is entered at the entry 
prompt. At this point your program should terminate. 

 
OUTPUT: Your output will have the form:  License plate entry:  XXXXXXX or 
          License plate entry:  XXX  YYY    .  
 
EXAMPLES: Enter phrase:  GO BULLS 
 License plate entry: GO BLL 
 Enter phrase:  CRAZY MAMA 
 License plate entry: CRZ MMA 
 Enter phrase:  CONSTANTINOPLE 
 License plate entry : CNSTNTN 
  Enter phrase:  *
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Problem #6 
Well-Ordered Prime Numbers 

Novice 
 
    Source file:  problem6.extension 
 
A number is called well-ordered if its digits increase in value from left to right. For example, 138 is 
well-ordered (1 < 3 < 8). A number is prime if it only has 1 and itself as factors. Given an integer with 
a maximum of nine digits, you must determine whether the integer is well-ordered and/or prime.  
  
INPUT: Your program should accept an integer at the prompt: “Enter an integer: “. The largest 

integer will consist of 9 digits. Your program should continue to accept inputs until a 
zero is entered. At this point your program should terminate. 

 
OUTPUT: For each integer x, output one of the following messages, depending upon whether x is 

well-ordered and/or prime or not: 
 
  x is a well-ordered prime integer 
  x is a well-ordered integer 
  x is a prime integer 
  x is neither well-ordered or prime 
 
EXAMPLE: Enter an integer: 2467 
 2467 is a well-ordered prime integer 

Enter an integer:  34569 
 123456 is a well-ordered integer 
 Enter an integer: 2564 
 2564 is neither well-ordered or prime 
 Enter an integer: 34583 
 34583 is a prime integer 
  Enter an integer: 0
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Problem #7 
MONTHLY COMMUTING EXPENSES 

Novice 
  
    Source File:  problem7.extension 
 
The ‘Tips to Effectively Rideshare’ brochure published by the Wisconsin Department of 
Transportation includes the following formula for computing your monthly commuting expenses: 
 
 (1) Multiply your daily round trip commuting miles times the number 
  of days you work per month. 
 
 (2) Figure out how many miles per gallon your vehicle averages. 
 
 (3) Divide your commute miles (1) by your miles per gallon (2) to obtain 
  your gallons per month. 
 
 (4) Multiply your gallons per month (3) times the average price per  
  gallon of gasoline. 
 
 (5) Multiply your commute miles (1) times 3.2 cents per mile for 
  maintenance, oil, and tire costs. 
 
 (6) Multiply your commute miles (1) times 14.9 cents per mile for 
  depreciation expenses. 
 
 (7) Add (4) plus (5) plus (6) to obtain your total monthly commuting expenses. 
 
Your job is to compute the total monthly commuting expenses given the various inputs necessary to 
carry out these computations. 
 
INPUT: Your program should accept the four inputs in the order: daily round trip commuting 

miles, number of days worked per month, average miles per gallon for the vehicle, and 
the average price per gallon of gasoline using the prompts: “Enter commuting miles: “, 
“Enter days worked per month: “, “Enter average miles per gallon: “, and “Enter 
average price per gallon: “. Days worked per month is the only integer entry. All other 
input data may have decimal places. Your program should continue processing data 
until a zero is entered for the daily round trip commuting miles. At this point your 
program should terminate. 

   
OUTPUT: Output the total monthly commuting expense rounded to two decimal places with the 

form:  Total monthly commuting expenses: $xxxxx.xx , where the number of digit 
before the decimal point may vary. 

 
EXAMPLE: Enter commuting miles:  40.8 
  Enter days worked per month: 21 
  Enter average miles per gallon:  23.6 
  Enter average price per gallon:  1.90 
  Total monthly commuting expense:  $224.06
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Problem #8 
TAXMAN 

Novice 
  
    Source File:  problem8.extension 
 
Taxman is a two-player game which involves each player claiming integers out of a set of integers 
from 1 to n. This problem borrows some of the concepts of the game; the main concept is the one in 
which player’s claim integers. 
 
Given a pool of integers from 1 to n, a player selects an integer in the range from 1 to n and then 
claims all integers that are factors of (divide evenly into) the selected integer and these integers are 
eliminated from the pool. For example, if the pool of integers is from 1 to 30 and a player selects 24, 
then that player claims the integers 1, 2, 3, 4, 6, 8, 12, and 24 as they are all factors of 24. Now if a 
player selects 18, that player claims only 9 and 18 since many of the factors were eliminated by the 
first player’s choice.  
 
An important additional rule is that an integer can be selected only if it has at least one factor other 
than itself. For example, after the selection of 24 in the above example, a selection of 16 results in the 
claim of no integers since all the factors of 16 have been eliminated due to the selection of 24. 
 
For this problem, you will accept a value for n as input (n ≤ 100). This fixes the pool of integers. Then 
you will accept 5 more integers as input which represent successive player selections as defined in the 
previous paragraphs. For each integer, you will output a message as described below under output. 
  
INPUT: Your program should accept an integer for n (≤ 100) at the prompt: “Enter n: “. You 

will then accept 5 more integers (all  ≤ 100), one at a time, that represent a player’s 
selections as described above. Use the prompt: “Enter x: “ for inputting these integers. 
Your program should continue this processing until a 0 is entered for n. At this point 
your program should terminate. 

 
OUTPUT: For each player selection x, you will output one of the following messages: 
 
  x eliminates [list of factors eliminated] 
  x has no factors remaining 
 
 The list of factors should have one space between each factor. 
 
EXAMPLE: Enter n:  30 
 Enter x:  24 
 24 eliminates 1 2 3 4 6 8 12 24 
 Enter x:  18 
 18 eliminates 9 18 
 Enter x:  27 
 27 has no factors remaining 
 Enter x:  25 
 25 eliminates 5 25 
 Enter x:  28 
 28 eliminates 7 14 28 
 Enter n:  0 
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