Woburn Challenge 2001


The Secret World of Espionage (and bad puns)

Preamble:

MI6 (the British foreign spy agency) is having an office Survivor pool. These anthologies chronicle the multiple efforts of the chief of MI6, M, to win the pool by any means necessary. Her efforts are aided by Peter Plachta, codenamed P (son of M), who is Q’s boss.  Somehow, 2 Polish nationals seem to have reached the upper ranks of MI6.

The Problems


A note on problem difficulty

Please note that the problems are not necessarily in order of increasing difficulty.

A Note on Input
The input files for all of these question specify T, the number of test cases; T will never be greater than 50.

A Note on “Problem Name”
Each of these problems has a “Problem Name,” for example if a problem 6 was DECRYPT. 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. (Or something, I don’t really know)

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) The Rock
Problem Name: THEROCK

Losing the office pool would be an intelligence failure that would certainly cost M her job as chief of MI6. Resorting to means employed during the cold war, she decides to take action on several fronts. She decides to foment a revolution on Survivor island to kick out the current dominant player and install her choice (Amber) as the winner of Survivor. She quickly deploys John Patrick Mason (a crack commando of the Special Air Service, SAS), a veteran of inserting onto ex-prison islands (his last mission was on Alcatraz). His job would be to infiltrate Survivor Island (Australia) and take the necessary measures to ensure that the “right” contestant would win.

Mason paradrops onto the island at night at a designated coordinate and inexplicably blurts out to no one in particular, “Welcome to the Rock.” He has been provided with a rather strange map to the main camp. At each coordinate on the map, a number is listed (1-9), that encodes the direction that he must next travel from that coordinate to reach the next coordinate. Note that the map was prepared by P, who isn’t always of sound mind, and thus it might turn out that the directions given would lead him to fall off the island or go in circles (and since it is pitch-black he can’t tell if he’s about to fall off the island).

	7
	8
	9

	4
	
	6

	1
	2
	3


Consider the island to be an N by N grid with each coordinate labelled with an ASCII character. The map consists of an N by N grid with each coordinate labelled with a number from 1-9 (N = 8, NE = 9, E = 6, SE = 3, S = 2, SW = 1, W = 4, NW = 7) indicating the direction to travel. Please note that 5 will never appear in the input, and does not correspond to any direction. Your job is to report the grid coordinates that John travels (i.e. a string of ASCII characters). If there is a circular path, report it. If he falls off the island, that is the end of the path.

Input

The first line contains N, the size of the grid (1 N 100) and T, the number of test cases (starting positions). The next N lines show the labels of the island grid (each line contains N characters). The next N lines similarly show the directions on the grid that Mason should follow. The remaining T lines will each contain a test case in the form R C, (1 R,C N) the row and column that Mason is to start at (1 1 would be the northwest corner, N N would be the southeast).

Output

For each starting position, describe the path that Mason follows by outputting the labels of the positions he walks along in the format shown below. 





Note: We are interested in knowing about how the path loops, not how the ASCII string loops: so for the fifth sample test case, “GL repeated”, “G then LG repeated”, “GLGL repeated”, “G then LGLGLGLG repeated” would all be wrong. 

2) The Island Of Dr. Strangelove
Problem Name: DRLOVE

There’s a problem. After following his map to what should have been the Okagor camp, Mason realizes that the mission will fail, for he has landed on Temptation Island, not Survivor Island. Since John Patrick Mason bears a passing resemblance to Sean Connery, he is quickly surrounded by a bevy of women who are quite forthcoming with their phone numbers. Pulling out his standard issue SAS black book, Mason quickly jots down the numbers he is being given. But what if he is captured by the men’s camp…who knows what havoc would be wreaked if the phone numbers fell into their hands. As a result, he encrypts the number using a simple method that reckons back to his computer science days at Seton Hall. He considers the digits of the phone number to represent the postfix traversal of a binary search tree (see next page for an explanation of binary search trees). He encrypts them by writing down the prefix traversal of the same tree. Later that evening, someone in the men’s camp steals Mason’s black book and tries to decrypt the information. Immediately recognizing the code as a post-to-prefix encryption he sets about decrypting the phone numbers.

Each phone number is a series of positive integers no greater than 32767 (each “digit” is an integer) and no phone number contains any duplicate digits.

Your job is to decrypt a series of numbers (convert them back from prefix to postfix). Although it is guaranteed that the digits are distinct, for some inputs a search tree with the desired prefix traversal cannot be formed. If so, print out “No such tree”; otherwise, print out the decryption, i.e. the postfix traversal of the same tree. Note that with the installation of new area codes, the phone numbers can be up to 500 “digits” long.

Input

The first line of the input contains T, the number of test cases.

Each of the T remaining lines of the input will contain a phone number encoded using Mason’s post-to-prefix method: the first digit on the line is N, the number of digits in the phone number (1  N  500) and following that is the encoded phone number itself. 

Output
For each input, output either the decoded phone number, or “No such tree”.


Binary Search Trees, Prefix and Postfix

A  binary search tree is a tree with a numerical value at each node such that, for any given node, the value at that node is greater than the value of its left child, but smaller than the value of its right child.

So this is a binary search tree



but this is not, because 4>5.








A prefix traversal of a tree is an ordering of its nodes according to a special fashion: first, we list the root node, then we recursively do a prefix traversal on its left child, then we recursively do a prefix traversal on its right child. 

Prefix: Root, Left, Right

So for the example above, a prefix traversal would start with 5 since 5 is the root node, then process the left subtree (which gives 4 first, then 1, then 2), then process the right subtree (which gives 8 6 (12 10 15)); so our prefix traversal is 

5 4 1 2 8 6 12 10 15

A postfix traversal of a tree is a similar ordering of its nodes, except this time we process the left subtree first, then the right subtree, then the node itself.

Postfix: Left, Right, Root
In our example this gives ((2 1) 4) (6 (10 15 12) 8) 5, so our prefix traversal is

2 1 4 6 10 15 12 8 5
3) Austin Powers III, Act II: Back to the Future
Problem Name: REVERSE

P constructs the time machine outlined in Act I and has traveled back in time to this question (Act I is problem 8). However, there is a slight problem in the programming. The machine works in binary, but by a LIFO (last-in, first-out) queue for all numbers that it processes. Therefore, when you type in a number (in base 10) corresponding to the time period you wish to travel to, it converts it to binary (like all computers) but then reads it in LIFO order. Therefore, the last binary digit in the binary representation of the time period (ie. the leftmost digit) is the first one read and the first digit (the rightmost one) is the last one read. 

The net result is that to compensate for P’s inadequate programming skills, you need to do the following: If you wish to go to time period X (0  X  1048575), you need to convert X to binary, reverse the bit order and then convert back to base 10. This final number is the one that you will actually enter into the computer. Making this calculation is your task.

Input

The first line of the input contains T, the number of test cases.

The remaining T lines of the input each contain a number X to be converted (in its original base 10 format).

Output

For each input, output the final number in base 10 (i.e. with reversed bit order) on a separate line.


4) Cool Runnings
Problem Name: BOBSLED

We seem to have forgotten about our lost SAS agent (from problem 1). It’s time for John Patrick Mason to leave the men’s camp on Temptation Island. Not by choice. Every man decided that he was a threat to their respective girlfriends and thus put a block on him. (Don’t know what a block means? You clearly haven’t been watching enough TV!) Deciding that that it was no longer worthwhile to remain on the island, he decides to steal a bobsled from the Jamaican bobsled team that just happens to be partying it up at the women’s camp. With the bobsled, he must move from the women’s camp at the northwest corner of the island to the extraction point on the southeast corner of the island. However, you know that bobsleds have no motors and thus rely on momentum to move. 

The bobsled can gain momentum if it moves downhill (e.g. it gains 4 units of momentum by moving from a point 5 metres high to an adjacent point 1 metre high). Similarly, moving uphill results in a loss of momentum units. Amazingly, this bobsled has been designed to be frictionless and thus loses no momentum on flat terrain. Lastly, when you change direction, all momentum is lost (“Why,” you ask? How else is it supposed to turn on a frictionless surface without stopping first?). Clearly, since it is the momentum keeping you moving, you can’t go anywhere with negative momentum. However, since the ground is frictionless, you can move with 0 momentum but only downhill or on level terrain. You can move in any of the 8 cardinal directions but must not fall off the island. If you do, you will be immediately consumed by a ring of hungry sharks that encircle the island. You have obtained a topographical map of the island which lists the elevation at each grid location on the island. Note that the island is a square. Mason would like to leave the island with as much momentum as possible, since this makes for a better slow-motion escape scene.

Input

The first line contains T, the number of test cases to follow

Each test case consists of a positive number N (2 N  100) representing the size of the island. This is followed by an N x N grid of integers representing heights at different parts of the island. No height will exceed 100 and all entries will be separated by a single space.

Output

For each test case output the maximum amount of momentum with which Mason can leave the island, or “Trapped!” (remember, if there is no exclamation mark, all is lost) if he cannot reach the extraction point.



5) The Man With The Golden Eye
Problem Name: CBSLOOP

Having been briefed by John Patrick Mason that his mission was a failure, M decides on another course of action. Instead of influencing who will be the winner, she will simply find out who it is ahead of time (remember, the series is aired several months after it is shot). She will send her best agent, James Bond, to infiltrate CBS headquarters and determine who will be the winner.

Having found an answer, Bond temporarily eludes CBS security (see the declassified documents in problem 9 for how he does it).  He now finds himself next to the CBS logo (a big golden eye) on the ground floor of headquarters with the required information. A chopper will meet him there and pick him up shortly. However, CBS security, along with their Apache attack helicopter, has been mobilized and begins to chase Bond into the street. Commandeering a car, Bond drives through the city to avoid the attack helicopter trying to blow him away. However, the attack helicopter cannot seem to hit Bond and keeps taking out the road right behind his car, thus preventing him from traveling the same road (or intersection) again. As Bond drives through the city, he realizes that he has to meet the chopper as soon as possible back at the CBS building where he started. However, since the roads behind him are being taken out, he can never take the same road or the same intersection twice. Fortunately, the OnStar navigation system in his car was programmed by P (Q’s boss, Peter Plachta) and tells him the quickest route to take to get back to the CBS building and the total distance he would be traveling on this cyclic route. Note that it just happens to turn out that the distance the computer quotes is the shortest such route in the entire city. 

Your job is the following. Given a roadmap of the city in the form of an adjacency matrix A (where Aij – the distance between intersections i and j – is a positive integer), find out the distance that the computer quotes. Remember some of the rules:

1) All roads are two-way. The CBS building is on one of the intersections.

2) Neither the same intersection, nor the same road can be traveled twice (except for the starting intersection, which is the CBS building).

3) Bond has to start and end in the same place (CBS).

4) The cyclic route that Bond takes from CBS just happens to be the shortest cycle in the city.

Input

The first line contains T, the number of test cases.

The first line of each test case contains N, the number of intersections in the city (1 N 100). The next N lines contain an adjacency matrix giving the distances between intersections in the city; a distance of -1 is given for Aij then there is no direct connection from intersection i to intersection j or if i=j. Each distance is a positive integer 300.

Output
For each test case, output a line with the minimum distance Bond must travel to loop back to the CBS building. If there is no such cyclic route that will allow Bond to return to CBS headquarters, print out “Infinity”.



6) Mission Impossible 3
Problem Name: HACKING

Well, as it turns out, James Bond successfully escaped the CBS attack helicopter and was debriefed at IMF headquarters in Langley, VA. Unfortunately, the only information he was able to retrieve was 3 numbers (R, a, b) that would allow an IMF team to hack into CBS computers to obtain the name of the last Survivor.  CBS computers are encrypted using 1 numerical key that is not divisible by either a or b (note that if it was divisible, it would make cracking it substantially easier). It also turns out that R is the maximum number that they could have used for the encryption key. With only this limited information, the only way to hack into the computer would be to determine the decryption key for each possible encryption key and try each of the decryption keys individually to see if they worked. Now keep in mind that all secure computers are placed in rooms with 50 ft ceilings and aerial access through ventilation ducts, and so the IMF insertion will undoubtedly involve Ethan Hunt hanging upside down from the roof of this room typing on the computer. A man can only hang upside down so long before blood pools in his brain causing loss of consciousness, so he can only try a limited number of decryption keys before he goes unconscious. The question is this: how many decryption keys can we rule out, i.e. how many positive numbers  R are divisible by either a or b (the more keys we can rule out, the fewer keys need to be tried)
Input

The first line contains T, the number of test cases.

Each of the remaining T lines is a test case consisting of the three positive integers R a b on a line. 

Assumptions

R,a,b  32767

Output

For each input, print the number of positive integers less than or equal to R that are divisible by a or b.



7) The Sixth Sense
Problem Name: 6THSENSE

Ghosts were kinda scary and somewhat unprofitable, so Cole Sear (the psychic kid) has decided to take his extrasensory perception to new heights and transcend good style and good sense. He’s going to Vegas — Caesar’s Palace, specifically — to start a mind-reading show. On one particular night, unbeknownst to him, several MI6 agents were in his audience – it turns out that hacking into CBS computers didn’t work and thus the only option M was left with was to see if a mind reader could determine the winner. This was the opening act they witnessed:

1. Cole picks a good looking girl from the audience (note that this is a rule of the Magician’s Guild).

2. He asks her to pick any number (a whole number) and then follow his simple conditional commands to manipulate that number (explained below).

3. After a few commands, he asks her to tell him the result she has calculated and from that he will calculate…(drum roll)…all the possible numbers she could have chosen. Note that the old-school mind readers would have settled with only picking the one number that the audience member had chosen, but Cole wanted to go where no fraud had gone before – he would state all the numbers that she could have chosen and <drumroll> … he would do it in ascending order.

Even though he was already revealed as the masked magician, P decides to write a computer program to reveal the secret behind this trick. But then he realizes that he can just write it up as a “contest problem” and someone else will do the work for him. The conditional commands will take the following form:

if A > 7 then A = A / 2

if A = 5 then A = A * 3

...

Note: The girl doesn’t have that good of a memory, so Cole instructs her to stop and start over with a different initial choice of A if she ever gets a result with more than 7 digits in it. (In other words we want only initial values of A for which |A| < 10000000 at each step).

Input

The first line contains T, the number of test cases to follow.

The first line of each test case contains an integer L, the number of instructions to follow (1 L  100) and the final value of A.

The next L lines are of the form




if <condition> then A = <expression>

where <condition> is one of


A = #

A > # 
A < # 
A % # = #

A / # = #

and <expression> is one of



A + #

A - #

A * #

A / #

# stands for any positive constant integer less than 100

% is to be interpreted as the “mod” operator

/ is to be interpreted as the “div” operator (integer division, ignoring remainder)

Output

For each test case, output all of the possible starting values of A (sorted in increasing order and space-separated), or “Liar!” if none are possible.


Assumptions

We guarantee that there will be at most 1000 different initial values of A that produce the desired result and furthermore the same is true if we ignore the 1st command, or the 1st and 2nd, or … all but the last command.


8) Austin Powers III, Act I: Time To Get Medieval
Problem Name: MEDIEVAL

The mind reader had no thoughts on the last Survivor. To salvage a bleak situation, M makes the following decision. As her last act as chief (before she is fired for losing the pool), she will mobilize a multinational commando unit from the Delta Force, GIGN, Mossad, SAS, and Task Force 2 and engage them in an operation quarterbacked by her 2nd best agent, Austin Powers. The force will perform a great service to humanity by removing Jerri from the list of applicants who applied to be on Survivor. Clearly, this requires time travel. However, time travel has changed somewhat and it turns out that only certain time periods can be reached. Moreover, only certain time conduits exist that allow travel between certain two time periods. The final problem is that the time machine needs to be hardwired with the subspace parameters of these conduits, with each conduit costing a different amount to hardwire. (Note that the conduits are bi-directional and that there may be multiple conduits connecting time periods, each costing different amounts).

Times are tough and you want to build the time machine of minimum cost, but still want to be able to reach all the time periods from any time period (possibly by stopovers at other time periods). If it isn’t possible to reach all time periods, then output “Requires more conduits”.

Input

The first line contains T, the number of test cases to follow.

The first line of each test case contains N, the number of time periods, (2  N  100) and C, the number of conduits (1  C  20000)

The remaining C lines of this test case each contain three integers i, j, k indicating that there is a conduit connecting time periods i and j, with a cost of k (i  j, 1  k  200)

Output

For each test case, output the minimum cost to connect all time periods, or “Requires more conduits” if it is not possible to connect them all.


9) Operation Thirteenth Floor (DECLASSIFIED)
Problem Name: ELEVATOR

How James Bond eluded CBS security in their own headquarters has long been a mystery – to avoid publicizing the secret phone number he used, the details were classified, but have now been cleared for public viewing.  Below are excerpts from his report.

“With minimal effort, I was in CBS headquarters, having acquired my information. However, I was on the top floor and needed to escape from the building. I quickly made a collect call to London (just by dialing 10-10-321, then 1, then the number, for only 10¢ a minute) where I asked P to fix the elevators for me. You see, I knew that before CBS security could mobilize, they needed to hold a board meeting and some focus groups to decide on an appropriate course of action. To hold a meeting, all the people would need to be on the same floor at the same time. Thus, if I could slow down their ability to meet in one place, I would have enough time to escape. Showing an unusual burst of competence, P quickly hacked into the elevator control system (which just happens to be accessible by Internet), and changed the elevator controls so that each elevator now followed a fixed route regardless of what buttons are pushed (i.e. it might visit floors 2-4-8-3-2-4-8-3…).

Having already patched into CBS communication channels, I knew that security had been notified that a meeting was urgently necessary. The chief of security had determined that the elevators were “wonky” and was trying to determine what floor to meet on so that the meeting could be held at the earliest possible time.  I knew where everyone in the building was located and P had told me the “schedules” that the elevators follow, so I was able to figure out the shortest amount of time before a meeting could have been held, and on which floor this meeting could take place.  It’s a good thing the building had no stairs.  Now I knew how much time I had to escape and which floor to avoid.”

Input

The first line of contains T, the number of test cases.

The first line of each test case contains the positive integers F, the number of floors in the building, E,  the number of elevators, and P, the number of people (1 F,E,P  50). The next line contains P integers giving the locations of all the people in the building. Each of the next E lines contains the “schedule” for an elevator: a positive integer N (2  N  50) representing the number of floors which that elevator visits, followed by N integers between 1 and F giving that elevator’s schedule. No two consecutive integers in the schedule will be identical (including the first and last).

Assumptions

1) All elevators move at the speed of 1 floor/minute

2) Every elevator starts with its doors open on the first floor listed in its schedule at 12:00

3) A person can get in/out of an elevator instantaneously

Output

For each test case, output a line containing M, the least number of minutes before a meeting can be held, and F the floor on which the meeting could take place at this time. If it could take place on several floors, choose the lowest (nosebleeds can be deadly). If no meeting is possible, output “Impossible”.



Sample Input


5 5


ABCDE


GGHIJ


LLMNO


GQRST


UVWXY


96666


32222


91222


89222


94444


1 1


1 2


2 5


3 3


2 1








Sample Output


A


BCDE


JOTYX then WVUQMR repeated


MRWVUQ repeated


G then LGLG repeated








Sample Input


3


7 4 2 1 3 6 5 7


8 6 2 1 4 8 9 11 10


5 9 7 12 5 11











Sample Output


1 3 2 5 7 6 4


1 4 2 10 11 9 8 6


No such tree





Sample Input


3


64


0


897112





Sample Output


1


0


106715





Sample Input		


2


5 3 3		


1 3 5			


2 1 2			


3 5 2 3		


2 3 4			


4 2 3			


1 3 4			


2 1 2			


2 3 4			





Sample Output


4 3


Impossible








Sample Input


2


3


-1 1 1


1 -1 2


1 2 -1


5


-1 6 5 3 –1


6 –1 –1 –1 –1


5 –1 –1 –1 –1


3 –1 –1 –1 2


-1 –1 –1 2 –1








Sample Output


4


Infinity








Sample Input


3


50 3 21


63 6 8


34 8 15








Sample Output


16


15


6








Sample Input


3


3 15


if A = 3 then A = A + 2


if A < 10 then A = A * 3


if A % 7 = 5 then A = A + 3


3 12


if A > 5 then A = A + 8


if A > 12 then A = A – 6


if A > 7 then A = A + 1


1 3


if A > 1 then A = A * 2








Sample Output


3 4 5 12 15


9


Liar!








Sample Input


3


5 5


1 2 1


2 3 2


3 4 3


4 5 4


5 1 5


6 9


1 5 6


1 6 2


2 3 7


2 5 1


1 2 9


3 5 4


2 6 3


2 4 4


1 3 6


4 4


1 2 82


2 3 1


1 2 12


3 1 31








Sample Output


10


14


Requires more conduits








Sample Output


1


Trapped!





Sample Input


2


5


6 4 4 2 6


7 8 5 3 7


4 2 4 4 3


7 1 3 6 5


8 6 3 1 2


4


6 5 4 3


5 4 3 2


4 3 7 3


3 2 3 4








5





4





8





1





6





12





2





10





15





8





5





Intermediate:	Problem Name


The Rock	THEROCK


The Island Of Dr. Strangelove	DRLOVE


Austin Powers III, Act II: Back To The Future	REVERSE





Intermediate and Senior:


Cool Runnings	BOBSLED


The Man With The Golden Eye	CBSLOOP


Mission Impossible 3	HACKING





Senior:


The Sixth Sense	6THSENSE


Austin Powers III, Act I: Time To Get Medieval	MEDIEVAL


Operation: Thirteenth Floor	ELEVATOR
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