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Problem 1 – Word Frame 
The following program asks you to take a single word and use it to form a simple square frame, 

where the word is printed four times, once each for one of the four sides of the square: The 

corners and the centre of the square must contain stars. On top of the square the word is printed 

from left to right, containing a single space between letters as shown in the sample. On the 

bottom of the square the word is printed from right to left, also with spaces between letters. On 

the right the word reads from top to bottom without blank spaces and on the left the word reads 

from botom to top.  

 

DATA11.txt  (DATA12.txt for the second try) contains 5 words on 5 separate lines. Each word 

contains less than 20 characters. Write a program to create a square as described above for 

each word. The program should pause between squares and proceed to the next one under input 

control 

 

Sample Input: 

CANADA 

MAPLE 

TO 

FIRE 

SHORT 

 

Sample Output: 

 

* C A N A D A * 

A * * * * * * C 

D * * * * * * A 

A * * * * * * N 

N * * * * * * A 

A * * * * * * D 

C * * * * * * A 

* A D A N A C * 

 

* M A P L E * 

E * * * * * M 

L * * * * * A 

P * * * * * P 

A * * * * * L 

M * * * * * E 

* E L P A M * 

 

* T O * 

O * * T 

T * * O 

* O T * 

 

* F I R E * 

E * * * * F 

R * * * * I 

I * * * * R 

F * * * * E 

* E R I F * 

 

* S H O R T * 

T * * * * * S 

R * * * * * H 

O * * * * * O 

H * * * * * R 

S * * * * * T 

* T R O H S * 

 



Problem 2 – Braille 
Braille characters are written using a 3x2 arrangement 

of up to 6 dots (See right).  To represent Braille 

characters in the input file DATA21.txt, each line of 

Braille characters is composed of a set of 3 

conventional lines composed of x's and o's (in lower 

case).  The X represents the presence of a dot and the 

O the absence of a dot. The file contains 5 sets of 3 

lines, where each set represents a phrase in Braille. 

No line will be longer than 250 characters (125 braille 

characters). 

OX 

XX      for example represents the letter t and  

XO 

OXXOXO 

XXXXOX     the word: the 

XOOOOO 

Write a program that will read DATA21.txt (DATA22.txt 

for the second try) and translate each phrase into 

conventional text.  

Sample Input: 
oxxoxooxoooxoxoooxxoxoooxooxxoooxoxxooxoooxoxoxoxo 

xxxxooxxooxoxoooxxxxoxooooxooxoooxxoooooooxooxoxoo 

oxooooxoooooxoooxoooooooxxxoooooxoooooooooooxoxoxo 

oxoxoxxoxoxooxooxxoxxxoxxoxoxooxooxoxoooxxxoxxxoxoxooxxooxoxxoxxox 

xxxoxxxxoxooxxooxoxoooxxooxxoxxooooxxxoooooxoxxooxxxxoooxxxooxoxxo 

oxooxoooxoxxxoooxoooooxoxxxoooxoooxoxoooooxoxoxxooxoxoooxoooxoxoxo 

xoxoooxxxxooxoxoxooxooxoxxxxoooxxooxoxxoxoxooxoo 

oxxxoooooxoooxooxxxooooooxoxooxxxxxoxooooxxxxooo 

xoooooxoxxooooooxoxoooooxooooooxooooxoxoooxoxooo 

xoxooxooxoxooxxooooxoxoxooxxxooxoxoxxxxx 

xxoxxxooxoooxxoxooxoxxxoooxxoxxxxxxooxxx 

ooxooxooxoooxoooooooxoxoooooooxoxoooxooo 

xxxoxooxxoxooxxoxoooxoxxxxooxxxoxooxxoxooxxoxo 

ooooxxxooxooxooxxxoooooxoxooooooxxxooxooxooxxx 

ooxxxoooxoxxxoooxoooooxoooooooxxxoooxoxxxoooxo 

 

Sample Output: 
what is the use of a book  

without pictures or conversations 

oh my ears and whiskers  

how late its getting 

curiouser and curiouser 



Problem 3 – Flip Cipher 
Flip cipher scrambles the order of the characters in a message without changing their values. This is done by taking 

each character in turn from left to right and switching it with another character in the message. The character it will 

be switched with depends on a secret code word. In the example below the code word is “Wonderland”, where each 

letter stands for the position it holds within the alphabet. “Wonderland” then stands for the numbers: “23 15 14 4 

5 18 12 1 14 4” 

The first character of the message will therefore be switched with the character at position 1+23, the second character 

with the character at position 2+15, the third character with the character at position 3+14 and so on. If there is no 

character at a given position, then the procedure cycles through the start of the message. 

The message “But I didn't think.” only has 19 characters, and so the “B” switches not with character 24 but 

character 24-19=5, the “I”. 

Successive switches will transform the message as follows: 

Iut B didn't think. 

Int B didn't thiuk. 

Inu B didn't thitk. 

InuiB d dn't thitk. 

Inuin d dB't thitk. 

Inui nd dB't thitk. 

Inui n. dB't thitkd 

Inui n.d B't thitkd 

Inu  n.diB't thitkd 

Inu  n.dit't Bhitkd 

Inu  n.ditht B'itkd 

Inu  n.tithd B'itkd 

Inu  n. ithdtB'itkd 

Inu  n. ithdtk'itBd 

'nu  n. ithdtkIitBd 

'nu  n. ithdtkiItBd 

'nu  n. ithdtkiItBd 

'nu  n. ithdtkiItdB 

'nu  n. ithdtBiItdk 

 

 

DATA31.txt (DATA32.txt for the second try) contains 6 lines. The first line contains the code word using capital 

letters. The next 5 lines contain encoded messages. Write a program that will DECODE messages that have been so 

encoded. Each encoded message contains less than 256 characters. 

 

Sample Input 

WONDERLAND 

a.ua ltveehabn et cesg.e'i h l j etscce xIeethnaLnd 

ase  Stturot l?etl ladoreyeebuh  

'nu  n. ithdtBiItdk 

dI, sTou.tk' tyt  nsututtoeao thihnhui'njayol kth f nl.d ' s 

a ' nee s k tntoaa hre cn,mv.gtdt o'IhiIoye 

 

Sample Output 

I have an excellent idea. Let's change the subject. 

See all the trouble you started? 

But I didn't think. 

That's just it. If you don't think, then you shouldn't talk. 

I've had nothing yet, so I can't take more. 



Problem 4 – Perimeter Trees 
Imagine a forest full of trees. Some trees are considered interior trees, and some are trees on the 

perimeter.  A tree is considered interior, if for every imaginary straight line drawn through the tree, there 

will always be some trees on either side of the line. For a tree to be on the perimeter, a line may be 

drawn is such a way, that all trees are either on one side of the line or on the line itself. Given the x-y 

coordinates of a grove of trees, write a program that will count the number of trees that are on the 

perimeter. 

DATA41.txt (DATA42.txt for the second try) contains 5 sets of data. The first line of each set contains 

an integer,n, where n≤50. It is followed by n lines containing two positive integers each, separated by a 

space, representing the x-y values of the position of the trees. Your task is to read this data and print 

the total number of trees that are on the perimeter of the grove 

 Sample Input: 

8 

98 27 

6 47 

93 3 

35 39 

100 73 

96 43 

68 64 

2 13 

11 

39 87 

79 27 

74 53 

75 16 

3 61 

75 6 

40 79 

89 40 

72 93 

83 89 

34 79 

5 

39 85 

15 7 

46 32 

48 2 

43 79 

2 

70 81 

27 83 

24 

76 90 

4 89 

3 16 

53 88 

24 34 

88 16 

71 52 

59 54 

88 100 

38 100 

70 49 

43 46 

32 35 

44 75 

60 8 

9 19 

95 11 

31 55 

93 33 

61 84 

 

Sample Output 

There are 5 perimeter trees in this grove of 8 trees. 

There are 6 perimeter trees in this grove of 11 trees. 

There are 4 perimeter trees in this grove of 5 trees. 

There are 2 perimeter trees in this grove of 2 trees. 

There are 6 perimeter trees in this grove of 24 trees. 
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Problem 1:  Letter Frequency

It has been said  that  the most  common  letter  in  the English alphabet  is  the  letter  "E".   In actual
messages that is not always the case. In this program you are asked to write a program that will find
the most common  letter  in a message,  ignoring upper case or  lower case, not counting any non‐
alphabetic characters such as spaces, commas or numbers.  State the number of occurrences of the
letter, and if there is a tie, list each letter in the tie in alphabetic order.

DATA11.txt (DATA12.txt for the second try) contains 5 messages on 5 lines. Each message contains
256 characters or less.

Sample Input
Beware the Jabberwock, my son!
the jaws that bite,
and the claws that catch!
Beware the Jujub bird, and shun
This frumious Bandersnatch!

Sample Output
E occur(s) 4 times.
T occur(s) 4 times.
A T occur(s) 4 times.
B E U occur(s) 3 times.
S occur(s) 3 times.



Problem 2:  Equivalent Sudoku

In  a  standard  Sudoku  square,  each of  the  nine  digits  (1‐9)  occur  exactly  once  in  each  row,  each
column and each 3x3 square. These criteria remain true under certain transformations:

• Switching any "V Group" with another "V Group" or switching any "H Group" with another "H
Group"

• Switching any column within a given V Group with another column within the same V Group,
and equivalently switching any row with another row within one H Group

• Rotating the square 90 degrees clockwise
• Switching the values of two sets of digits: For example changing all values of 9 to 3 and all

values of 3 to 9.

V Group 1 V Group 2 V Group 3

1 2 3 4 5 6 7 8 9
4 5 6 7 8 9 1 2 3
7 8 9 1 2 3 4 5 6

   H Group 1

2 3 1 5 6 4 8 9 7
5 6 4 8 9 7 2 3 1
8 9 7 2 3 1 5 6 4

   H Group 2

3 1 2 6 4 5 9 7 8
6 4 5 9 7 8 3 1 2
9 7 8 3 1 2 6 4 5

   H Group 3

 Define Ha where a is a digit, as: Switch the H Groups NOT numbered a. For example, H2 means switch H
Group 1 and H Group 3. Define Va in a similar way with V Groups

  Define Hab where both a and b are digits, as: Within H Group a, switch the two single rows NOT
numbered b. For example H23 means: switch single rows 1 and 2 in the H Group 2 (stated otherwise:
switch single rows 4 and 5).  Define Vab similarily using columns.

 Define Dab as exchanging the values of all digits a and b. For example, D27 results in replacing every digit
2 with the digit 7 and every digit 7 with the digit 2.

 Define R as rotating the sudoku square 90 degrees clockwise.

DATA21.txt (DATA22.txt for the second try) contains an incompletely filled-in Sudoku, where the empty slots are
replaced by periods, as in the example below. Following the 9 rows of 9 characters are 5 lines, where each line
represents a consecutive string of transformations for the Sudoku square.

Write a program that will apply each set of transformations to the Sudoku square, each of the five starting from the
same initial values.

Print all five results displaying each square separately under input control.

(See reverse for Sample Input & Output)



Sample Input:

...6.8...
5..9.7..4
6.8.3.1.5
265...837
..7...4..
134...569
7.6.9.2.3
9..8.3..6
...5.6...
RD68
H1R
V21
H1V22H3V2
H12H2V1V21RD56D78H1H12

Sample Output:

.971.285.

...3.8...

..84756..
56.....98
..9...3..
83.....76
..25461..
...8.3...
.839.754.

press any key to continue

1.2.9765.
3.6......
475..68..
...58..96
.....93..
...63..78
548..21..
6.3......
9.7.6354.

press any key to continue

...68....
5..97...4
6.8..31.5
265...837
..7...4..
134...569
7.6..92.3
9..83...6
...56....

press any key to continue

2.3.9.7.6
..63.89..
...6.5...
...8.6...
..47.95..
1.5.3.6.8
837...265
4.......7
569...134

press any key to continue

..7486..5

...3.5...

.651.2.98
59....67.
..3.....9
78....53.
..1647..2
.469.8.53
...5.3...

press any key to continue



Problem 3:  Land of Fives and Threes

In a land far away and long ago, magical properties were attributed to the digits 3 and 5. It is no surprise
therefore that the coinage of the kingdom was peculiar. The coins in this kingdom had the following
values: 3553 tresquits, 353 tresquits, 53, 5 and 3 tresquits. Note that the single tresquit does not exist.
People in this land disliked carrying around large amounts of coins, and therefore they would really have
appreciated a program that would be able to give them the least number of coins for any given amount of
money.

DATA31.txt (DATA32.txt for the second try) contains 5 integers on 5 lines representing specific amounts
of money. Write a program that reads these values and finds the least number of coins that will total each
amount. Your output should look like the sample below. Note that all values will be between 8 and
1,000,000,000. The time limit is 30 seconds.

Sample Input

3558
3554
200000
1234567
55

Sample Output

2 coins totalling 3558: 1 of 3553  1 of 5
16 coins totalling 3554: 10 of 353   3 of 5   3 of 3
66 coins totalling 200000: 56 of 3553  2 of 353  6 of 53  1 of 5   1 of 3
367 coins totalling 1234567: 347 of 3553  4 of 353  4 of 53  8 of 5  4 of 3
11 coins totalling 55: 11 of 5


