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Rules:

1. There are six problems to be completed in four hours.

2. All questions require you to read the test data from standard input and write
results to standard output. You cannot use files for input or output.

3. The allowed programming languages are C, C++ and Java.

4. All programs will be re-compiled prior to testing with the judges’ data.

5. Non-standard libraries cannot be used in your solutions. The Standard Template
Library (STL) and C++ string libraries are allowed. The standard Java API
is available, except for those packages that are deemed dangerous by contestant
officials (e.g., that might generate a security violation).

6. The input to all problems will consist of multiple test cases.

7. Programming style is not considered in this contest. You are free to code in
whatever style you prefer and mess things up any way you choose. Documentation
is not required.

8. All communication with the judges will be handled by the PC2 environment.

9. Judges’ decisions are final. Cheating is not considered sportsmanlike and is not
allowed.



A - Simulate a Multi-Player Game

LCR is a simple game for three or more players. Each player starts with three chips
and the object is to be the last person to have any chips. Starting with Player 1, each
person rolls a set of three dice. Each die has six faces: three faces with a dot (.), one
with an L, one with a C, one with an R. For each L rolled, the player must pass a chip
to the player on their left (Player 2 is considered to be to the left of Player 1); for each
R rolled, the player passes a chip to the player on their right; and for each C rolled, the
player puts a chip in a central pile which belongs to no player. No action is taken for
any dot that is rolled. Play continues until only one player has any chips left.
In addition, the following rules apply:

1. A player with no chips is not out of the game, since that player may later gain
chips based on other players rolls.

2. A player with only 1 or 2 chips left only rolls 1 or 2 dice, respectively. A player
with no chips left does not roll but just passes the dice to the next player.

Write a program to simulate this game given a sequence of dice rolls.

Input format:

Input will consist of multiple test cases. Each test case will consist of one line containing
an integer n (indicating the number of players in the game) and a string (specifying the
dice rolls). There will be at most 10 players in any game, and the string will consist
only of the characters ., L, C, and R. In some test cases, there may be more dice rolls
than are needed (i.e., some player wins the game before you use all the dice rolls). If
there are not enough dice rolls left to complete a turn (for example, only two dice rolls
are left for a player with 3 or more chips) then those dice rolls should be ignored. A
value of n = 0 will indicate end of input.

Output format:

For each test case, output the phrase “Game i:” on a single line (where i is the case
number starting at 1) followed by a description of the state of the game. A desciption
will consist of n+1 lines of the form

Player 1:c1

Player 2:c2

...

Player n:cn

Center:ct

where c1, c2 ... cn are the number of chips each player has at the time the simulation
ended (either because some player has won or there are no more remaining dice rolls)
and ct is the number of chips in the center pile. In addition, if some player has won,
you should append the string “(W)” after the winning player’s chip count; otherwise you
should append the string (*) after the chip count of the player who is the next to roll.



The only blank on any line should come before the game number or the player number.
Use a single blank line to separate test cases.

Example input:

3 LR.CCR.L.RLLLCLR.LL..R...CLR.

5 RL....C.L

0

Accepted output:

Game 1:

Player 1:0

Player 2:0

Player 3:6(W)

Center:3

Game 2:

Player 1:1

Player 2:4

Player 3:1

Player 4:4(*)

Player 5:4

Center:1



B - Crypto Algorithm

The columnar encryption scheme scrambles the letters in a plaintext message using a
plaintext keyword. In step 1 the characters of the message, with punctuation and spacing
removed, are placed in a grid in row major order along with any needed padding in the
last row so all grid elements are filled. The grid has a number of columns equal to
length of the keyword and a number of rows that is equal to the ceiling of the length of
the message less the spacing and punctuation characters, divided by the length of the
keyword. For example, if BATBOY is the keyword and the message is MEET ME BY THE

OLD OAK TREE, the grid may look like this:

MEETME

BYTHEO

LDOAKT

REENTH

where NTH has been added for padding. In step 2 the message is printed out by columns,
but the columns are printed in the order determined by the letters in the keyword. Since
A is the letter of the keyword that comes first in the alphabet, column 2 is printed first.
The next letter, B, occurs twice. In the case of a tie like this the corresponding columns
are printed leftmost first. In this case column 1 is printed and then column 4. Following
this scheme, columns 5, 3 and 6 are printed in that order. Thus, for this example, the
output ciphertext is EYDEMBLRTHANMEKTETOEEOTH.

Write a program to decrypt ciphertext to recover the corresponding plaintext, given the
keyword.

Input format:

There will be multiple input sets. Each set will have 2 input lines. The first input line
will hold the keyword, which will be no longer than 10 characters and will consist of all
uppercase letters. The second line will be the ciphertext, which will be no longer than
100 characters and will consist of all uppercase letters. The keyword THEEND indicates
end of input, in which case there will be no ciphertext to follow.

Output format:

For each input set, output one line that contains the plaintext (with any characters
that were added for padding). This line should contain no spacing and should be all
uppercase letters.



Example input:

BATBOY

EYDEMBLRTHANMEKTETOEEOTH

HUMDING

EIAAHEBXOIFWEHRXONNAALRSUMNREDEXCTLFTVEXPEDARTAXNAARYIEX

THEEND

Accepted output:

MEETMEBYTHEOLDOAKTREENTH

ONCEUPONATIMEINALANDFARFARAWAYTHERELIVEDTHREEBEARSXXXXXX



C - Knights, Queens, and Pawns on an Oversized Chess Board

Given locations of queens and knights and pawns on a chess board, the problem is to
determine how many of the unoccupied squares on the board are not under attack from
either a queen or a knight or both. Such squares are said to be safe. Squares occupied
by pawns only serve as blockers and have no capturing ability. For example, the board
below has 6 safe squares, which are shown shaded.

Recall that a knight moves to any unoccupied square that is on the opposite corner of
a 2x3 rectangle from its current position; a queen moves to any square that is visible

(not blocked) in any of the eight horizontal, vertical, and diagonal directions from the
current position.

Input format:

There will be multiple test cases. Each test case consists of 4 lines. The first line contains
two integers n and m, indicating the dimensions of the board, giving rows and columns,
respectively. Neither integer will exceed 1000. The next three lines will each be of the
form

kr1c1r2c2 . . . rkck

indicating the location of the queens, knights and pawns, respectively. The numbering
of the rows and columns will start at one. There will be no more than 100 of any one
piece. Values of n = m = 0 indicate the end of input.

Output format:

Each test case generates one line of the form

Board b has s safe squares.

where b is the number of the board (starting at one) and you supply the correct value
for s.



Example input:

4 4

2 1 4 2 4

1 1 2

1 2 3

2 3

1 1 2

1 1 1

0

1000 1000

1 3 3

0

0

0 0

Accepted output:

Board 1 has 6 safe squares.

Board 2 has 0 safe squares.

Board 3 has 996998 safe squares.



D - Integer Deadline Scheduling

Given a list of jobs, each with a numeric identity, positive integer deadline, positive
integer profit and unit processing time, schedule the jobs so that the total profit is
maximized where total profit is calculated as the sum of the profits of all jobs that are
scheduled before their deadlines. To clarify, jobs are scheduled in integer slots, namely
0,1,2,3,4... There can be at most one job in a slot. A job is scheduled before its deadline
if its scheduled slot is less than its deadline.

Example:

The jobs on the left may be optimally scheduled as shown on the right:

Id Dead Prof Slot Id Dead Prof
0 6 846930 0 9 1 1303455
1 6 1714636 1 4 2 1189641
2 7 424238 2 3 3 1649760
3 3 1649760 3 5 4 1350490
4 2 1189641 4 8 5 1540383
5 4 1350490 5 1 6 1714636
6 3 1102520 6 7 7 1967513
7 7 1967513 7 0 6 846930
8 5 1540383 8 2 7 424238
9 1 1303455 9 6 3 1102520

Input format:
Input consists of multiple data sets. Each data set begins with a number n equal to the
number of jobs in the data set. Each of the next n lines represents a job’s data and
consists of three numbers: an integer identity, a positive integer deadline, and a positive
integer profit. Following the last data set is the number 0.

Output format:
There is one line for each data set. Each line is the profit of the optimal schedule for
the corresponding data set.



Example input:

10

0 6 84

1 6 17

2 7 42

3 3 16

4 2 11

5 4 13

6 3 11

7 7 19

8 5 15

9 1 13

2

0 1 3

1 1 4

0

Accepted output:

206

4



E - Minimum Number of Hops

Given a set of objects, for each object x a set of objects which can be reached from
x in one hop (that is, a set of uni-directional neighbors), a start object origin, and a
destination object destin. Find the smallest number of hops through which destin can
be reached starting from origin. To reach destin from origin there must be a sequence
of objects {origin, obj1, obj2, . . . , objk, destin} such that obj1 is one hop from origin, obj2

is one hop from obj1, . . ., objk is one hop from objk−1 and destin is one hop from objk,
for some k. The objective is to find such a sequence of minimum length (k). Observe
that obji being one hop from objj does not imply objj is one hop from obji (that is what
is meant by a uni-directional neighbor).

Input format:

The input consists of multiple data sets. Each data set begins with a line of three pos-
itive integers. The first integer n specifies the number of objects in the data set. The
second integer o is the index of the origin object, the third integer d is the index of the
destination object. The second line of a data set contains n strings that are the names
of the objects. The name of the object at index 0 is on the left, the name of the object
at index 1 is to the right of that one and so on, in order. This is followed by n lines,
the first corresponding to the object of index 0, the next corresponding to the object of
index 1, and so on, in order. Each of these lines begins with a non-negative number that
specifies how many other numbers are on the line. All the other numbers are indices of
objects that are one hop from the object corresponding to the line. The last data set is
followed by the line 0 0 0.

Output format:

One number on a line per data set indicating the minimum number of hops to travel
from origin to destination if there is such a sequence of objects as described above or No
Solution if there is not.



Example input:

5 0 4

John Jim Joe Jill Jane

4 1 2 0 3

0

1 2

1 1

2 2 0

4 0 3

Cin Col Chi Cle

3 2 1 3

3 3 2 0

1 1

1 3

0 0 0

Accepted output:

No Solution

1



F - Hamming’s Sequence

Given a list P of prime numbers in increasing order and a number n, find the nth number
in the Hamming sequence of P (the count starts at 1). The Hamming sequence of P

is a list of increasing numbers whose prime factors are a subset of P or equal to P. A
prime factor of a number m is a prime number that evenly divides m. For example, the
number 10 has prime factors 2 and 5; the number 441 has prime factors 3 and 7.

Input format:

The input consists of multiple data sets. Each data set is on one line of the input. The
first number n in a set is the number of prime numbers that follow. The n numbers
that follow the first number are prime numbers and they are distinct and in increasing
order. The data set ends with a number that specifies the position of the number in the
Hamming sequence of the given prime list that is to be output. A 0 on the line after the
last data set terminates the input.

Output format:

The output consists of one line per data set. There is one number on each line. That
number is the number in the Hamming sequence of the prime list of the corresponding
data set at the specified position.

Example input:

3 3 5 11 10

2 2 13 20

5 2 5 11 17 19 10

0

Accepted output:

55

1024

20


