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Programming Challenge

May the best teams win!

Good luck!

February 19, 2005

Problem 1
Word Abbreviation
Write a program that reads a plain text file and abbreviates its contents based on the abbreviation rules given below.  Additionally, it should then display this abbreviated text to the standard output.
Rules:

1. No abbreviations for words having less than 4 characters.  Non-alphabetical characters (namely special characters and numbers) SHOULD be recognized as delimiters.  For example, don’t should be recognized as two (2) words, don and t.
2. Abbreviations must always include the first and last letter of the original word.

3. Abbreviations must NOT contain vowels.

4. No two consecutive consonants can be the same.

5. If two rules conflict, use the rule having a lower rule number.

Input

Input will consist of a file containing a single phrase of letters, special characters and numbers.  The file name will be the only argument provided to your program and your program will be responsible for properly reading from this file.
Output

Acceptable output will consist of the abbreviated phrase being printed to the standard output.
Sample input

file.txt
Sample input file (file.txt)

What is the address of your institution?
Sample output

What is the adrs of your instn?
Additional sample input file (file.txt)

For more than 50 years, Cal State L.A. has been a dynamic force in education, setting a record of outstanding academic achievement within the California State University system and beyond.
Additional sample output

For more than 50 yrs, Cal Ste L.A. has been a dynmc frce in edctn, stng a rcrd of otstndng acdemc achvmnt wthn the Clfrna Ste Unvrsty systm and bynd.
Problem 2
Subset Partitioning
Write a program that takes a set of “n” integers (n <= 10) and partitions it into two distinct subsets such that the sum of the integers of the two subsets are the same. 
Input

Input will consist of a set of 10 or fewer integers passed through the command line as arguments to your program.
Output

Output should consist of the two partitioned sets, in any order, separated by three new line characters printed to the standard output. You should print “No solution” if none exists.
Sample input

3 4 5

Sample output

No solution
Sample input

9 2 3 5 0 8 1 6 2
Sample output

2 5 3 8

9 1 6 0 2
Problem 3
Maze Problem
Given a two dimensional array that represents a maze, as follows:

10S1

0111

1100

011D

where S represents the starting point, D represents the destination point, 1 means an open entry and 0 means a closed entry, you have to write a program that specifies at least one output path, in the form of the directions North, East, South and West, from Start to Destination.
Input

Input will consist of a file containing an arbitrary number of lines, each with “n” (n <= 10) characters in them.  There will be only one starting point, S, and a single destination point D. S and D can be located anywhere in the maze.  The file name will be the only argument provided to your program and your program will be responsible for properly reading the input from this file.

Output

Acceptable output will consist of a single output path of North, East, South or West, delimited by commas.  An acceptable output path will take you from Start to Destination through a series of open entries by following the North, East, South and West  directions output by your program.
Sample input

file.txt

Sample input file (file.txt)

10S1
0111
1100
011D

Sample output

East,South,West,West,South,South,East,East 
Problem 4
New York Taxicabs

Taxicabs in New York have a complicated fare structure:

$2.50 for the first unit or fraction thereof if there is less than one total unit.
$0.40 for each additional unit, where a unit is defined as:


1/5th (or equivalently, 4/20th) of a mile when the taxicab is traveling at 6mph or faster

OR

60 seconds (1 minute) when the taxicab is traveling slower than 6mph

Your job is to write a program that calculates and outputs the total fare.

Input

Input will consist of an array of integers where each element represents a single minute and the number of blocks traveled in that minute.  There will be at least one and no more than 50 elements in this array and every element will be between 0 and 30 (inclusive).

Output

Acceptable output should consist of the total calculated fare (without the dollar sign).

Notes

· You should assume instant acceleration/deceleration between segments.

· There are 20 blocks in a mile (i.e. each block is 1/20th of a mile)

· There are 100 cents in a dollar.

Sample input

0

Sample output

2.50

You didn’t go anywhere, but you still get charged $2.50 for getting into the cab.

Additional sample input

4 4

Additional sample output

2.90

You went 4 blocks (1/5th of a mile) the first minute, which cost you $2.50, and 4 blocks the second minute, which cost you $0.40 since your speed was greater than 6mph (your speed was 12mph…1/5 mile / 1/60 hour).
Additional sample input

10 2

Additional sample output

3.30

Problem 5
Queen Bee
Let as assume that honeybees live in a beehive consisting of hexagons as shown in the figure below.  The task is to find in which hexagon the queen bee is located, based on the queen’s location, which is specified as a 2-dimensional point (x, y).  Each hexagon is assumed to be non-overlapping, but can be adjacent to other hexagons.
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The above figure shows a beehive consisting of three hexagons (1, 2 and 3).  If the queen’s location is the point “a”, the queen is located in all hexagons and your program should output all hexagon numbers.  If the queen’s location is the point “b”, the queen is located in hexagon 1 and hexagon 3.  If the queen’s location is the point “c”, the queen is located in hexagon 3.
Input

The first line of the input file contains two integer values, separated by a space, and it specifies the queen’s location (x, y).  From the second line on, a set of hexagons are given.  One hexagon is specified on one line and each consists of six vertices, represented by an ordered vertex list in clock-wise order.  A unique hexagon number for each hexagon is assigned using the formula (line number - 1).
Output

Output should consist of the hexagon number(s) where the queen resides.  In the case that the queen lies on a boundary, all hexagon numbers should be output, delimited by commas.
Sample input

file.txt

Sample input file (file.txt)

10 10
0 0 10 -10 0 -20 -10 -20 -20 -10 -10 0
0 0 10 10 20 10 30 0 20 –10 10 -10
Sample output

The queen is in the hexagon 2.
Additional sample input file (file.txt)

3 -4
0 0 10 -10 0 -20 -10 -20 -20 -10 -10 0
0 0 10 10 20 10 30 0 20 –10 10 -10
Additional sample output

The queen is in the hexagon 1.
Problem 6
Source Code

Write a program that outputs its own source code (it cannot be an empty file). You CANNOT access to the source file.
There is no sample input or output as this depends on your program’s source code.
Problem 7
Bridge Point Counting
A “hand” in bridge consists of 13 cards.  Bidding begins by adding the point value of the hand and then bidding if it is appropriate.  You are to write a program which will input the 13 cards in a bridge hand and then calculate the point value of the hand.  Each card is represented by two two-digit numbers.
Each number is separated from the preceding number by one space.  The first number specifies the rank of the card: 1=ace, 2=deuce, …, 10=ten, 11=jack, 12=queen, 13=king.  The second number specifies the suit: 1=club, 2=diamonds, 3=hearts, 4=spades.  Thus:
9 3 = 9 of hearts
1 2 = ace of diamonds
13 4 = king of spades
Calculate the point value of a hand by using the following rules:

a. 4 points for an ace

b. 3 points for a king in a suit with at least one other card (i.e. at least two cards in the suit).

c. 2 points for a queen in a suit with at least two other cards (i.e. at least three cards in the suit).

d. 1 point for a jack in a suit with at least three other cards (i.e. at least four cards in the suit).

e. 3 points for a suit with no cards.

f. 2 points for a suit with only one card.

g. 1 point for a suit with only two cards.

h. Apply rules f. and g. even if one of the other rules applies.
i. Apply rules a. - d. as often as appropriate in any suit
Example: If the hand has K, Q, J of hearts

Add 3 points for the K
Add 2 points for the Q
No points for the J since there are only three cards in the suit.
Example: If the hand has K, 3 of spades


Add 3 points for the K

Add 1 point for a suit with only two cards
Input

The input file will consist of a single line with 26 elements, delimited by a single space.  The 26 elements will correspond to 13 alternating rank, suit pairs.
Output

Output should consist of the point value for the supplied bridge hand.
Sample input

file.txt

Sample input file (file.txt)

1 4 11 4 10 4 6 4 13 3 11 3 3 3 9 2 8 2 6 2 1 1 13 1 2 1
Sample input file (file.txt) -- translated
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A J 10 6
[image: image4.png]


K J 3
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9 8 6
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A K 2
Sample output

16
Problem 8
Triangular Vertices
1

/ \

2 - 3

/ \ / \

4 - 5 - 6

/ \ / \ / \

7 - 8 - 9 - 10

/ \ / \ / \ / \

11- 12- 13- 14- 15

/ \ / \ / \ / \ / \

16- 17- 18- 19- 20- 21

/ \ / \ / \ / \ / \ / \

22- 23- 24- 25- 26- 27- 28

/ \ / \ / \ / \ / \ / \ / \

29- 30- 31- 32- 33- 34- 35- 36

/ \ / \ / \ / \ / \ / \ / \ / \

37- 38- 39- 40- 41- 42- 43- 44- 45

.

.

.

If we number the points from left to right and top to bottom, as shown in the above figure, then groups of these points form the vertices of certain geometric shapes.  For example, the sets of points {1, 2, 3} and {7, 9, 18} are the vertices of triangles, the sets {11, 13, 26, 24} and {2, 7, 9, 18} are the vertices of parallelograms, and the sets {4, 5, 9, 13, 12, 7} and {8, 10, 17, 21, 32, 34} are the vertices of hexagons.
Write a program which takes as arguments a set of points on this triangular grid, analyzes it, and determines whether the points are the vertices of one of the following “acceptable” figures: triangle, parallelogram, or hexagon.  In order for a figure to be acceptable, it must meet the following two conditions:
1. Each side of the figure must coincide with an edge in the grid.

2. All sides of the figure must be of the same length.

Input

The input will consist of at least 1 and at most six integer points which will be passed as arguments to your program.
Output

Output should consist of one of “triangle”, “parallelogram”, “hexagon” or “none” depending on the given points and the appropriate classification.
Sample input

29 31 16
Sample output

triangle
Problem 9
Array Sum
Consider an array of 1000 positive elements (assume no duplicates).  Determine, if possible, the indices of entries in the given array such that the corresponding elements (you can use the element only once) add up to the number 23.
For example:

6 12 5 54 28 …
The above set is valid because 6 + 12 + 5 = 23.  However,
6 11 54 28 …
should be rejected since there is no way to obtain 23.
Input

The input file consists of a 1000 element array, each element separated by a single space.
Output

The output should consist firstly of whether or not it is possible to generate the sum of 23 using entries from the given array.  Secondly, assuming it is possible to generate the sum, output should consist of the indices of the array whose associated values add to 23.
Sample input

6 12 95 22 1 45 12 5 2 68 24 9 …
Sample output

Yes
0 4 7 8 11
Additional sample input

34 92 48 57 76 30 24 83 …

Additional sample output

No
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