HKUST ACM Selection Contest 2003
	 Problem 1: Number Spiral 


Write a program that will display a clockwise "spiral" of NxN numbers. 

Input 
The input consists of several lines, each containing an integer N (N≤50). The integers are always positive, except in the last line where N = 0 holds. This last line terminates the input and should not be processed.

Output 
Look at the sample output. Each integer occupies 5 character spaces and aligns to the right.
Sample Input
1

2

3
4
0

Sample Output
Spiral for N=1:

  0
Spiral for N=2:

    3    2
    0    1

Spiral for N=3:

   8    7    6

    1    0    5

   2    3    4

Spiral for N=4:

15   14   13   12
4    3    2   11
5    0    1   10
6    7    8    9
12345123451234512345   (ruler)
	 Problem 2: Master-Mind Hints 


MasterMind is a game for two players. One of them, Designer, selects a secret code. The other, Breaker, tries to break it. A code is no more than a row of colored dots. At the beginning of a game, the players agree upon the length N that a code must have and upon the colors that may occur in a code. 

In order to break the code, Breaker makes a number of guesses, each guess itself being a code. After each guess Designer gives a hint, stating to what extent the guess matches his secret code. 

In this problem you will be given a secret code [image: image1.png]


 and a guess [image: image2.png]


, and are to determine the hint. A hint consists of a pair of numbers determined as follows. 

A match is a pair (i,j), 1≤ i ≤ n and 1≤ j ≤ n, such that [image: image3.png]


. Match (i,j) is called strong when i = j, and is called weak otherwise. Two matches (i,j) and (p,q) are called independent when i = p if and only if j = q. A set of matches is called independent when all of its members are pairwise independent. 

Designer chooses an independent set M of matches for which the total number of matches and the number of strong matches are both maximal. The hint then consists of the number of strong followed by the number of weak matches in M. Note that these numbers are uniquely determined by the secret code and the guess. If the hint turns out to be (n,0), then the guess is identical to the secret code. 

Input
The input will consist of data for a number of games. The input for each game begins with an integer specifying N (the length of the code). Following these will be the secret code, represented as N integers, which we will limit to the range 1 to 9. There will then follow an arbitrary number of guesses, each also represented as N integers, each in the range 1 to 9. Following the last guess in each game will be N zeroes; these zeroes are not to be considered as a guess. 

Following the data for the first game will appear data for the second game (if any) beginning with a new value for N. The last game in the input will be followed by a single zero (when a value for N would normally be specified). The maximum value for N will be 1000. 

Output
The output for each game should list the hints that would be generated for each guess, in order, one hint per line. Each hint should be represented as a pair of integers enclosed in parentheses and separated by a comma. The entire list of hints for each game should be prefixed by a heading indicating the game number; games are numbered sequentially starting with 1. Look at the samples below for the exact format. 

Sample Input
4

1 3 5 5

1 1 2 3

4 3 3 5

6 5 5 1

6 1 3 5

1 3 5 5

0 0 0 0

10

1 2 2 2 4 5 6 6 6 9

1 2 3 4 5 6 7 8 9 1

1 1 2 2 3 3 4 4 5 5

1 2 1 3 1 5 1 6 1 9

1 2 2 5 5 5 6 6 6 7

0 0 0 0 0 0 0 0 0 0

0

Sample Output
Game 1:

    (1,1)

    (2,0)

    (1,2)

    (1,2)

    (4,0)

Game 2:

    (2,4)

    (3,2)

    (5,0)

    (7,0)
	 Problem 3: Poker Solitaire Evaluator 


Input
The first line of the input file is an integer T, then a blank line followed by T input blocks. There is a blank line between input blocks. Each input block gets 25 cards, 5 cards per line. Each card consists of two characters. The first represents the rank of the card: `A', `2', `3', `4', `5', `6', `7', `8', `9', `X', `J', `Q', `K'. The second represents the suit of the card: `S', `H', `D', `C'. 

The cards are dealt into a 5 X 5 square. Each row and column is evaluated to determine the highest hand type for which its 5 cards qualify. The hand types, from low to high, are Nothing, Pair, Two Pair, Three of a Kind, Straight, Flush, Full House, Four of a Kind, Straight Flush. A hand qualifies only once, and then only for its highest type. For example, a Four of a Kind does not count as two pair or three of a kind. 

Output
For each input block, output a list of 9 integers, telling how many hands of each handtype were found. from lowest to highest, being: 

1. Nothing: does not qualify as any of the following. Example: AC, 3H, QS, JD, 7D. 

2. One Pair: contains two cards of the same rank and does not qualify for any of the following. Example: 2C, 3H, 4H, 2H, KD. 

3. Two Pair: contains two cards of one rank and two cards of another and does not qualify for any of the following. Example: 2C, 3H, 4H, 2H, 4D. 

4. Three of a Kind: contains three cards of the same rank and does not qualify for any of the following. Example: QS, KH, 2C, QD, QC. 

5. Straight: the five cards of the hand may be sorted on rank so that an unbroken sequence of 5 ranks is formed and the hand does not qualify for any of the following. There can be cycle through Ace. That is AC, 2H, 4D, 3H, 5S forms a straight, as does JH, XD,QC, KD, AS and QC, KD, AS, 2H, 3D. 

6. Flush: the five cards are all of the same suit and the hand does not qualify for any of the following. Example: 5D, AD, KD, 7D, QD. 

7. Full House: the hand contains three cards of one rank and two cards of another. Example: 3C, QS, QD, 3H, 3S. 

8. Four of a kind: the hand contains four cards of the same rank. Example: AS, AD, AH, 7C, AC. 

9. Straight Flush: the hand meets the criteria for being both a straight and a flush. 

For the first example below, the five rows evaluate to Straight Flush, Straight, Pair, Flush, Three of a Kind. The Five columns evaluate to Four of A Kind, Full House, Two Pair, Nothing, and Two Pair. There should be a blank line between output blocks.
Sample Input
2

AS 2S 3S 4S 5S

AC 2H 3H 5C 4C

AH 2D KC KH 5D

AD 3D KD 9D 8D

XH 3C XC XS 8C
AS 2S 3S 4S 5S
2H 3H 4H 5H 6H
3D 4D 5D 6D 7D
4C 5C 6C 7C 8C
XC 6S 7H 8D 9C
Sample Output
1, 1, 2, 1, 1, 1, 1, 1, 1
1, 0, 0, 0, 5, 0, 0, 0, 4
	 Problem 4: Knight Moves 


A friend of you is doing research on the Traveling Knight Problem (TKP) where you are to find the shortest closed tour of knight moves that visits each square of a given set of n squares on a chessboard exactly once. He thinks that the most difficult part of the problem is determining the smallest number of knight moves between two given squares and that, once you have accomplished this, finding the tour would be easy. 

Of course you know that it is vice versa. So you offer him to write a program that solves the "difficult" part. 

Your job is to write a program that takes two squares a and b as input and then determines the number of knight moves on a shortest route from a to b. 

Input Specification
The first line of the input contains an integer T indicating the number of test cases. Then each of the next T lines contains two squares separated by one space. A square is a string consisting of a letter (a-h) representing the column and a digit (1-8) representing the row on the chessboard. 

Output Specification
For each test case, print one line saying "To get from xx to yy takes n knight moves.". 

Sample Input
7
e2 e2
a1 b2

b2 c3

a1 h8

a1 h7

h8 a1

b1 c3

Sample Output
To get from e2 to e2 takes 0 knight moves.

To get from a1 to b2 takes 4 knight moves.

To get from b2 to c3 takes 2 knight moves.

To get from a1 to h8 takes 6 knight moves.

To get from a1 to h7 takes 5 knight moves.

To get from h8 to a1 takes 6 knight moves.

To get from b1 to c3 takes 1 knight moves.

	 Problem 5: What Day Is It? 


The calendar now in use evolved from the Romans. Julius Caesar codified a calendar system that came to be known as the Julian calendar. In this system, all months have 31 days, except for April, June, September, and November, which have 30 days, and February, which has 28 days in non-leap years, and 29 days in leap years. Also, in this system, leap years happened every four years. That is because the astronomers of ancient Rome computed the year to be 365.25 days long, so that after every four years, one needed to add an extra day to keep the calendar on track with the seasons. To do this, they added an extra day (February 29) to every year that was a multiple of four. 

Julian Rule: 

Every year that is a multiple of 4 is a leap year, i.e. has an extra day (February 29). 

In 1582, Pope Gregory's astronomers noticed that the year was not 365.25 days long, but closer to 365.2425. Therefore, the leap year rule would be revised to the following: 

Gregorian Rule: 

Every year that is a multiple of 4 is a leap year, unless it is a multiple of 100 that is not a multiple of 400. 

To compensate for how the seasons had shifted against the calendar up until that time, the calendar was actually shifted 10 days: the day following October 4, 1582 was declared to be October 15. 

England and its empire (including the United States) didn't switch to the Gregorian calendar system until 1752, when the day following September 2 was declared to be September 14. (The delay was caused by the poor relationship between Henry VIII and the Pope.) 

Write a program that converts dates in the United States using a calendar of the time and outputs weekdays. 

Input  

The input will be a series of positive integers greater than zero, three integers per line, which represent dates, one date per line. The format for a date is ``month day year" where month is a number between 1 (which indicates January) and 12 (which indicates December), day is a number between 1 and 31, and year is a positive number less than or equal to 5000000. The input will end with three zeroes which should not be processed.
Output  

The output will be the input date and name of the weekday on which the given date falls in the format shown in the sample. An invalid date or nonexistent date for the calendar used in the United States at the time should generate an error message indicating a invalid date. 

Sample Input  

11 15 1997

1 1 2000

7 4 1998

2 11 1732

9 2 1752

9 14 1752

4 33 1997

0 0 0

Sample Output  

November 15, 1997 is a Saturday

January 1, 2000 is a Saturday

July 4, 1998 is a Saturday

February 11, 1732 is a Friday

September 2, 1752 is a Wednesday 

September 14, 1752 is a Thursday

4/33/1997 is an invalid date.
THE END
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