Woburn Challenge 2001


< Reality TV - Waterloo style >

Preamble:

The engineering students at Waterloo, always anxious to be cool by adopting the latest fad, have decided to make their Orientation Week a series of reality-TV episodes.  The week has been extended to 4 days, with a different show being the theme of each day.  Watch out for some hilarious hijinks.

The Problems


A Note on “Problem Name”

Each of these problems has a “Problem Name” (placed in the right upper corner of the description of every problem).  For example if a name for problem 6 was DECRYP this means the input file for this problem is DECRYPT.IN, the output file is DECRYPT.OUT, and your submission should say DECRYPT in the subject line.  Your solution should be named DECRYPT with the extension appropriate for the programming language you are using.

Format of Input and Output 

Each of the problems will provide you with the sample input and output, and the detailed description of the format of input, and output.

1) Monday - Survivor
Problem Name: SURVIVOR
This is the first day of orientation and the frosh are already ready to isolate themselves.  Therefore, they have been divided into 2 groups or “tribes” (and never the two shall meet).  The two tribes are called the Keeg and the Dren.  The orientation leaders have divided the barren wasteland that is the city of Waterloo into a giant grid; both tribes are to compete in a contest on this grid.  To begin the game, a random number will be drawn from a hat to represent the number of turns that will take place before the game is declared over.  During each turn, each tribe will alternately position one of their students at one of the grid positions.  The goal is as follows.  If you draw a straight line between students of the same tribe, it might turn out that 4 students are positioned so that they form a square (not necessarily parallel to the grid axis).  On the last turn, the object of each tribe is to position a student of your tribe on the grid so that the square of largest possible area is formed using the students of that tribe on the grid as vertices of the square (the area is calculated from the coordinates of the square).  The tribe that forms that largest area wins and the losing tribe is kicked off the island (translation: kicked out of Waterloo engineering).  Note that this event has been approved by Waterloo faculty as a much more efficient method of weeding out students from first year engineering.

Input

N (the size of the square grid, N <= 60; N = -1 signals the end of input)

The next N lines represent the grid itself at the beginning of the last turn: “*” means an unoccupied grid position, k represents a Keeg student, d represents a Dren student.

The next line of input is either “k” or “d”.  You must place a student of the appropriate tribe (depending on whether the input is “k” or “d”) on a position on the grid to come up with the square of maximum area.

Output

The area of the largest such square that can be formed by the addition of the last student of the appropriate tribe.



NOTE: this is obtained by placing ‘k’ at row 2, column 1; area = 21/2 * 21/2 = 2

2) Tuesday  - Temptation Island
Problem Name: ISLAND

On Monday, the number of frosh were reduced in half.  To further reduce the number of engineers to a manageable number, the following challenge was devised for the second day.  Each of the students would have to take this challenge individually.

Each student would be placed at a vertex of perimeter fence of Waterloo (oh yeah, some background: to keep UofT’s engineering Lady Godiva band out of Waterloo, a fence was erected surrounding the university.  The fence just happens to be an N-gon).  At some other vertex along the fence would be located a temptation so seductive that no Waterloo student could resist – an extra-credit assignment.  The challenge of each student is to go from his starting vertex to the vertex with the prize.  There are however 3 rules:

a) The student can only travel from vertex to vertex (backwards or forwards) along the polygonal fence.

b) The student has to make contact with exactly K vertices (the vertex he starts at doesn’t count unless he returns to it).  The K vertices need not be unique.  The final vertex has to be the one with the prize.

c) If the student cannot reach the prize and make contact with exactly K vertices, he fails the test and is kicked out of the university.

Of course, no Waterloo student is satisfied with only 1 solution to any problem.  Therefore, inevitably, each student determines all ways that he/she can win.  Note that there may be no solution to the problem (the astute student has figured out that this will result in a class size of 0 – this is entirely allowable as the variable used to quantify enrollment was incorrectly defined as a whole number instead of a natural number).

Input

N K (N, K <= 50)

A B (A = the starting vertex number, B = destination vertex number)

-1 -1 terminates input

Output

The total number of ways of reaching the destination from the starting point by following the above rules.  The total number of ways will be less than 2,147,483,647 (ie. a longint).  Output 0 if there are no solutions.


3) Wednesday – Who wants to be rich as Regis?
Problem Name: REGIS

It is a well-known fact that all engineers like beer.  Not so well-known however, is that one of the qualifying tests to get the engineering ring is to be able to estimate the amount of beer in a bowl.  This important skill is absolutely essential to determine how long a lunch break is needed.

Now, Waterloo is a proud institution, and it would cast a real shadow on their program if one of their graduates failed to get his/her ring because of failure in the beer-estimation test (who can forget the great debacle of 2000).  So, the orientation leaders have decided this year to preempt such an embarrassment from happening by running a beer-estimation test during orientation week.  Only those who can successfully pass the test will be allowed to continue in the program and make their millions at Silicon Valley (now do you get the title?).

Nothing is ever easy at Waterloo and so the beer bowl is a cubic bowl of dimensions NxNxN.  Some objects have been placed in the bowl that take up volume in the bowl (these objects may or may not be floating, but they will be fully submerged).  The pouring of the beer will also be done at a specified coordinate at the top of the bowl.  Each student is required to determine the maximum volume of beer, which can be accommodated from the given pouring location and pour that amount into the bowl.  Any overfilling of the bowl will result in failure of the test and inevitable poverty in life.  Note that beer does not flow diagonally between objects in the bowl.

Input

N (-1 indicates end of input, N <= 30)

The next N lines will represent N cross-sections, from top to bottom (the walls of the bowl will NOT be included in the input).  A “1” indicates a block, a “0” indicates empty space. 

column row (the coordinates where juice is poured at the top).  Each layer (2D array) is separated by a blank line.

Output

The maximum volume of beer that can be poured into the bowl from the given pouring coordinates



4) Wednesday night – Big Brother
Problem Name: BROTHER

It’s Wednesday night and the remaining frosh (the ones that haven’t been kicked off) are having a little fun inside the Waterloo compound (ie. inside the convex polygonal fence previously described) arranged by their frosh leaders as a way to unwind.  They are divided into groups and each group is given a map of the fence.  Each vertex of the fence has a number on it and they are told the following things.

Along the path connecting any 2 vertices, there are exactly F tokens (where F is the multiplicative product of the 2 numbers on the end vertices).  Each token entitles the group to have an extra ½ hour of fun during the week.  The goal is to divide the entire intra-fence region into triangles in the following way:

a) The vertices of the triangles have to be vertices of the original polygonal fence.

b) The triangles that the group chooses to form are determined by which paths the group decides to choose (the paths mark the sides of the triangle).  If they choose a path, they pick up all the tokens on that path.  Clearly, since the vertices of the triangles have to be vertices of the original fence, the group cannot choose 2 paths that cross each other.

See the accompanying drawing for an example of a correct triangulation (shown in bold).








These are all the instructions that the group is given.  What they don’t know is that this is not really a game.  They are being watched by the leaders to determine which group will triangulate the field by choosing paths that allow them to pick up the least number of tokens, ie. which group will decide to have the least fun.  The leaders realize that all good engineers eschew fun and thus, the groups that instinctively choose to have the least fun are best qualified for the program.  The rest are kicked out.

You are in one of these groups.  You don’t like fun (hey, you’re writing this contest on a summer day, aren’t you) and want to determine the least amount of fun your group can have, ie. what is the least number of tokens that a group can pick up and still triangulate the field.

Input

N (# of vertices in the fence, -1 denotes end of input, N <= 100)

The next line will contain Fi, the numbers assigned to the ith vertex.  0 < Fi <= 10000 (natural numbers)

Output

The least number of tokens that can be picked up.


Thursday – The Mole
Problem Name: MOLE

THIS IS A TAKE HOME CHALLENGE!

THE FIRST PERSON(S) TO SOLVE THIS PROBLEM IN TIME O(n lg(n)) OR LESS, WILL RECEIVE A BOTTLE OF CHAMPAIGNE (fine print: only if eligible! Otherwise you’ll get a Playdium gift certificate)
So that was enough craziness.  Three whole days of no studying was just too much and so orientation week was cut back to only 3 days (or was it?).  Today is the first day of class – discrete math.  The students are divided into groups of about 10 and are each given a 2-CNF formula (ie. a formula in conjunctive normal form with 2 variables per clause – e.g., (a OR b) AND (c OR a) AND (x OR NOT y) ) for which they have to find a solution.  Being engineers not in the math stream, they set out to solve the formula using the only method they know: brute force (ie. trying all possible combinations for all the variables).  There are however 2 twists on this sinister day.

1) Word has leaked out that this so-called “class” is really another test of their orientation week and that there is a mole within their group who is sabotaging their efforts to find a solution to the formula.

2) They have discovered that not all CNF formulas are satisfiable. 

Therefore the following question arises: are they unable to find a solution because a) they are stupid, b) the mole is sabotaging their efforts or c) the formula is unsatisfiable.

Furthermore, being Waterloo keeners, they want to solve this problem in time O(n lg(n) ) or less, where n is the number of clauses in the formula and lg is the base 2 logarithm.

Input

A 2-CNF formula: variables will be characters, & is AND, | is OR and ! is NOT; blank line denotes end of input. There will be spaces between | and & and brackets around each clause.

Output

If the formula is satisfiable, print out ‘satisfiable’, Otherwise, output any ONE variable which is causing the formula to be unsatisfiable.


5) Thursday night – Blind Date
Problem Name: DATE

Ah, it’s the end of frosh week and love is in the air.  New couples are forming everywhere and everyone is happy.  Hi, I’m Roger Lodge.  Let’s meet our couple, shall we?  Simon is a Computer Engineering frosh who has a “fetish” for precision.  His favourite books are “Advanced Number theory” and “The Hermit, The Hospital and The Place: baby names for mathematicians”.  Simone is an electrical engineering frosh who likes sparks to fly on the first date.  She likes to mix psychology with physics and is currently reading “Jung on Young” and “Freud and the solenoid”.  Yikes.

Simon and Simone are at dinner.  When their drinks (ie. beer) arrive, it is in a large glass that holds 2N litres (the glass is full).  In addition, the waiter has been kind enough to supply 2 other glasses: a small one that holds N-K litres and a medium one holding N+K litres, where 0<K<N.  These 2 glasses are empty.  Simon, being very precise, wants to pour exactly the same amount of beer for him and his date (so that there are exactly N litres left in the large and medium sized glasses).  However, the only measuring devices he has are the 3 glasses.  Since the jugs are not calibrated, the only way that he can know how much volume he is pouring is by emptying a jug fully or filling another jug fully.  Dr. Love says that Simon hasn’t been to the gym in a while (he’s been too busy reading early 21st century literature), and so he finds the jugs heavy and wants to minimize lifting a glass and pouring it.  Plus, he doesn’t want to go pouring back and forth like an idiot, if it isn’t even possible to split the beer evenly.

Input

N K (0<K<N<=4000; -1 -1 denotes end of input)

Bonus

Josh, another Waterloo keener, has solved this program for 0<K<N<=64000. Simon doesn’t want to lose his reputation as the class nerd, so he’s desperate to repeat this feat. If you can help him, you’ll get 0.5 bonus marks [i.e., this problem will count as 1.5 problems].

Output

P (P = the minimum number of pours will fit within a longint; output ‘infinity’ if it isn’t possible to split the beer evenly)





Sample Input


4


*k**


**k*


*k*d


**d*


k


-1














Sample Output


2











Sample Input


8 5


1 4


-1 -1








Sample Output


0





Sample Input


5


1 1 3 2 4


-1








Sample Output


4














Sample Input


2 1


3 1


-1 -1








Sample Output


3


infinity


























Sample input:


(a | b) & (a | c)


(a | a) & (!a | !a)








Sample output:


satisfiable


a












































Schedule for the week:








Suicidal:						Problem Name





Monday – SURVIVOR						SURVIVOR


Tuesday - TEMPTATION ISLAND				ISLAND


Wednesday - WHO WANTS TO BE AS RICH AS REGIS?	REGIS	


Wednesday night - BIG BROTHER				BROTHER


Thursday - THE MOLE						MOLE


Thursday night 	- BLIND DATE					DATE

















Sample Output


26











Sample Input
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