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Problem A

Dice
Source file: dice.pas, dice.c, dice.cc or dice.java

A simple boardgme that generations of childrenvbBalayed consists of a board containing a trail of
squares and a set of colored pieég¢ghe bginning of the gme each player is assigned a piece; all
pieces are initially positioned righefoe the frst square of the trail.

The game proceeds in roundst each round, players rolls a pair of dice, andientheir pieces for
ward a number of squares equal to the rolled result. Players roll the wiaes ah the same order
(playerA, then player B, etc.) in the rounds.

Most of the squares on the board are plain squasespme are “traps”. If a playsrpiece &lls on a
trap square at the end of the plageriove, the player misses thexteound.That is, she/he does not
roll the dice, and her/his piece stays one round withowingo

There will be &actly three traps on the trail.

Trap

square 1
(first square) [ [ YA T T TTTTT]

/ 5|||||||||||[@
@IIIIIIIIIIII7 A

square 48
(last square)

The winner of the gme is the player whose piece reaches the end of thergailtiie end of the trail

is after the last square of the board. Consider example, the board in thegfire abwe, which has
squares numbered from 1 to #8.the start, the pieces are positioned at the placeedaBayin’ in

the fgure, that is, before the square numberterefore, if a player rolls a 7 (dice s¥ing 2 and 5

for example), her/his piece is positioned at square number 7 at the end ddttheufnd of the gme.
Furthermore, if a playes’piece is positioned at square 41, the player needs a roll result of at least ¢
reach the end of the trail and win thenge. Notice also that there will be nowlna the game.

You will be gven the number of players, the number of squares in the trail, the location of the tr:
and a list of dice rolls resultgou must write a program that determines the winner

Input

Your program should processvseal test casedhe frst line of a test case containsotimtegersP
andSrepresenting respeetily the number of players and the number of squares in the traf &
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10 and X S< 10000).The second line describes the traps, represented by three distigetsiie
T, andT3, denoting their positions in the trail €IT4, T,, T3< S). The third line contains a single inte-

gerN indicating the number of dice rolls in the test. Each of theviimligN lines contain tw integers
D, andD, (1< D4, D, < 6), representing the results of the dice rdilge end of input is indicated by

P =S=0.The set of dice roll results in a test will bavays the gact number necessary for a player
to win the @me.

A player is identied by a number from 1 @ Players play in a round in sequential order fromR. to
The input must beead flom standadl input.

Output

For each test case in the input, your program should output a singjerirttee number representing
the winner

The output must be written to standautput.

Sampleinput Output for the sampleinput
2 10 1
248 3
4

11

34

12

6 5

37

457

7

12

2 2

21

11

12

11

11

00
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Problem B

Secure Region
Source file: secure.pas, secure.c, Ssecure.cc or secure.java

You have been hired by Mines NerAgain, a non-geernmental aganization whose aim is to ban the
use of landmines. Besidekking on political aspects, such as lobbyinggegaments to join the
International Campaign to Ban Landmines, MBIso works on disarming mines left by pasans.

Nowadays, mines are detected by satellites oresllamce airplanes. But to disarm a mine youeha
to get close to it. In most cases, the onéywo reach a mineddld is by helicoptefTo clear the 8ld,

you must find the most securegi®n within the feld so that the helicopter can land o hiis region

is a rectangle with sides parallel to the coordinagsawith no mines inside and whose smaller side
is the lagest possible. More preciselgt A andB be the length of the sides of all possible rectangles
that do not contain gmmines andh < B; the most securegen is a rectangle with the st alue of

A and the lagest alue ofB. That is, among all rectangles that do not contajnraimes and whose
smaller side i#\ (largest possible), the most securgioa is a rectangle that has thegkestB.

Given the limiting rectangle of a mineelti and the positions of all mines inside tledfj you must
write a program to fiid the size of the most securgios.

Input

Your program should process data foresal mined flds. The frst line of a mined &éld contains
four integersXy, Y1, Xy andY, which bound the éld. (X1,Y;) are the coordinates of thelfi’s lower

left corner (X5, Y,) are the coordinates of thelfi’'s upper right corner (—200@0X; < X, < 20000
and —20000< Y; <Y, < 20000).The second line contains a single ggeN indicating the number of

mines detected in theefd (1< N < 300). The following N lines contain each twintegersX andY
describing the position of a min¥;(< X< X, andY; <Y <Y,). No two mines hae the same location.

The end of input is indicated whéi =Y, =X, =Y, = 0.
The input must beead fom standad input.
Output

For each mined &ld of the input your program should print a line witlo twtegersA andB, where
A < B, describing the size of the most securgae.

The output must be written to standautput.
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Sampleinput Output for the sampleinput

0 0 100 100 50 50
9 4 6
00

0 100
100 O
100 100
50 50
25 50
50 25
75 50
50 75
-2 06 8
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Problem C

Runner Pawns
Source file: pawns.pas, pawns.c, pawns.cc or pawns.java

The “Runner Bvns” game is a &riant of classic Chess for a single playeuses a board similar to
the chess board,\dded in 8x8 squareés in chess, each square can contain only one piece at a tim
The pieces are a number ofages (the “Runner &ns”), and a single horse, which is the only piece
under command of the playdhe objectie is to capture all pens before thgget to the last o and
become kings.

Possible meements of the horse

Horse mees are said to be inkshape, since a horse mustays mae two squares in one direction
and one square in the perpendicular direcfidre figure abwge illustrates horse mements, where
the character ‘Hindicates the horse current position, and the characterdicates possible rfal
positions. Notice that in the representation used black and white squares of the chess board ai
distinguished.

01 02 03 04 05 06 07 08
09 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24

25 26 27 28 29 30 31 32 From position 22, the horse canwedo positions 05,
33 34 35 36 37 38 39 40 07, 12, 16, 28, 32, 37 or 39. From position 57, the
41 42 43 44 45 46 47 48 horse can mee to positions 42 or 51.

49 50 51 52 53 54 55 56
57 58 59 60 61 62 63 64

A board with cells numbered

Pawns’ moves are a bit diérent from chess, since thean only mee one square foravd, and all of
them moe at the same tim&hey never more on a diagonal. Squares of the board are numbered fror
1 to 64, as shwn abwe. Rwns mave in \ertical direction from top to bottom, so that squares num-
bered 57 to 64 are thewas’ goal.
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Each round of theagne is composed by one weoof the horse follwed by a simultaneous e of
all pavns not yet captured.

In order to capture a pen, the player has to me the horse to a square where wip#s.A captured
pavn leaves the board, and only the remaining ones wilVenahead in the meround.To win the
game, the player has to capture allvpa. If a pavn gets to the last vg it becomes a kingr'hen the
horse has only one more w#to capture it. If it doesty’'the king mees and it means that tharge is
over and the player loses. Moxeg if the horse mees to a square that will be occupied by ampat
the net move of the pans, the horse is captured by thevpaand the player loses.

Your task is to write a program that analyses a “Runagn®&’ diagram and answer whether there is
a sequence of mements for the horse to win. If it is possible, your program should determine tl
minimum number of mees needed by the horse to capture allinz=a

Input

The input contains seral instances of the problem, one per line. Each instance starts withgan inte
P representing the number ofvpas (0< P < 8), followed byP integers (1< Ay, Ay, ... Ap < 64) that

describe the initial position of eachvma followed by an intgerH (1 < H < 64) representing the
starting position of the hors€he end of input is indicated by a line containihg O.

The input must beead flom standadl input.

Output

For each instance of the problem in the input your program must print a single line, containing
answer to the problem. If there is a sequence akemtor the horse to capture allyes before a sur
viving king maoves (and without the horse being captured byvenpahen the program should print
the length of the minimum sequence ofve® that mad it possible. Otherwise your program should
print the word ‘impossible’.

The output must be written to standautput.

Sampleinput Output for the sampleinput
11 11 1

1601 i mpossi bl e

2 33 60 54 3

0
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Problem D
The Splitting Club

Source file: club.pas, club.c, club.cc or club.java

TheACM (All Can Meet) club s created with the purpose of attracting people of all ages, with tr
idea that the people could sit together and share theirxiiferience, to the benebf all. But as it
happened, the club became such a huge success tra firactically impossible toather all its
members at the same place and tififee club then decided to split its members into smaller “sec:
tions”. In order to mad sure that sections are “nice”, the director of the club decided to impose t
following requirements:

A. all members of the same age should be in the same section,
B. all members should be part ofaetly one section,

C. in each section, the maximum number of people with the same age should not be nRere than
times the minimum number of people with the same age, vitisra rational number between
1.0 and 2.0The numbeR is called the splittingdctor of the club

The last condition mads sure that there is no relaly small-age group which might feel uncomfort-
able in the section.df instance, let denote bg,[m] a group withn members who areryears old.
Then in section {[10, 50], [6, 45], [70, 12], [43, 23]} the maximum number of people with the san
age is 70, the minimum number of people with the same age iR6. 20, then we say this section
does not satisfy the requirement (C) since 70/6 > 2.ekkr, we can split this section into ¢w
smaller sections, namely {[10, 50],[6, 45]} and {[70, 12], [43, 23]}, which satisfy all the require
ments.

Given the splittingdctorR and a list of the members of the club, you must write a programatthie
minimum number of sections satisfying the three requirement&abo

Input

Your program should process/seal test case3he frst line of a test case contains an gateK and

a rationalR. K representshe number of dierent ages in the club €K < 120), andR represents the
splitting factor set by the club director (<(R< 2.0).The net K lines describe the group members,
each line containing twintegersN andM, indicating that there afé¢ members who arel-years old

in the club (1= N < 10000 and k¥ M < 120).The end of input is indicated by a line wikkh= 0 andR
=0.0.

The input alues will be such that theentual error in the internal binary representatioR wiill not
affect the result.

The input must beead flom standad input.
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Output

For each instance of the problem you should output a single line, containing the minimum numbe
groups satisfying the three requirementsvabo

The output must be written to standautput.

Sampleinput Output for the sampleinput

517
100 7 3
18 10
11 17
567 25
62 34
310
12 18
107 11
250 57
0 0.0

w
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Problem E

Kryptonite Mine
Source file: krypto.pas, krypto.c, krypto.cc or krypto.java

In the year of 2222, a terrible disaster happened at the kryptonite mine in Mars: a neassookk
that part of the planet. Ddrently from earthquads in Earth, marsquak are not unusual on Mars.
This one, hwever, caused the mine to start sinkingvelp into the soil.The mine has a rectangular
external shape, and its interior isdila maze, with high, straightdls and, most importantlyeleport-
ers.Teleporters, as you kmp can transport people instantly from one place to andfbleporters in
the mine are old models, using ancient technglagg can only teleport people if there is a clear
view from one teleporter booth to another (that is, if there are no obstacledl®imibetween the
booths).You can see the map of the mine in tigeife belov.

| )
T _ Exit

N

N

Teleporter booths
O o . YourIO osition
N\ O vourp
AL ]

You are trapped alone inside the minerténately you hae a map of the whole mine, kmoyour
current location, the positions of thels, the locations of thex# and all teleporter booths. Unfortu-
nately the marsquakafected the engy system, and you kmothe teleporters can be used for a lim-
ited number of times only

You want to get out of the minealking as little as possible, since you sprained your ankle during th
marsquak. You must find the route from your present location to tix@ éhat requires the least
amount of valking.

Input

The input consists of mgriest caseslhe frst line of a test case contains threegetsN, M andL,

which indicate, respeettly, the number of times the teleporters can be used, the numbali®frw
the mine and the number of teleporter booths {Q M, L < 50). Each of the m¢ M lines contains
four integersXy, Y1, X5 andY,, which represent the coordinates of the endpoints adlb You may

ignore the thickness ofalls and assume thelo not intersect each other (—20G0R; < X, < 20000
and —20000< Y; <Y, < 20000).The net L lines contain the location of teleporter boothsegiby
two integersX, andY,. The last line of each test case contains fougerneXy, Yy, Xe andY, where
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(Xp, Yp) are the coordinates of your location add, {f,) are the coordinates of the mine'scié. The
end of input is indicated byI=N=L=0.

The input must beead flom standadl input.
Output

For each test case in the input your program must output a single line, containingenrepessent-
ing the distance you need talk to get out of the mine. Of course, you should not consider the dis
tances you teleported.The distance must be rounded to the neagest inte

The output must be written to standautput.

Sampleinput Output for the sampleinput
113 8
5-45 4 7
10

55

9 0

00100

113

5-45 4

00

55

10 0

00100

000

10
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Problem F
X-Mart

Source file: xmart.pas, xmart.c, xmart.cc or xmart.java

The well knavn supermar&t chain X-Mart decided to cut costs, reducing the number fafreift
products w@ailable in its shopsshehes.The marleting department &as concerned that this decision
would afect sales, and decided tepdoit the reduction of products to promote customer relations.

X-Mart therefore aganized an Internet poll, in which customers could choose which produgts th
wanted the supermagkto keep on their shebs, and which products thavanted the supermagkto
withdraw from their sheles.The list of currently @ailable products as published on the Internet.

To simplify the polling system, each customersvallaved to choose at most ivproducts to ete for
(meaning the supermarkshould kep selling it) and at most dwproducts to ete aginst (meaning
the supermamt should stop selling it).

Once the marting department got all thetes in its database, itants to knw if it is possible to
choose a ne list of products that pleas@t L voting customerslhe marleting department considers
that a customer will be pleased when at least one of the products sttethév vas indeed &pt by
the supermasmt, and at least one of the products shedttedvaginst was withdravn from the super
market’s sheles.You may assume a customer does ot vor and aginst the same product.

Input

Your program should process/seal test case3.he frst line of a test case containsotimtegersC
andP, representing respeetly the number of customers and the number of products in the test (1
C <1000 and k P < 10000). Each of the reC lines describes the preference of one custprapr
resented as four irgersX,Y, SandT (0< XY, S T < P). XandY are products the customeamis the
supermarkt to keep sellingSandT are products the customeamis the supermagkto stop selling.

A zero \alue for ag of the \ariablesX, Y, SandT means the customer is not making use of thtd.v

A line with C = P = 0 indicates the end of input.

The input must beead flom standad input.
Output

For each test case your program must print one line, containing eitheoritheyes’ (if it is possible
to please all oting customers) or theaxd ‘no’ (if it is not possible).

The output must be written to standautput.

11
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Sampleinput

Output for the sampleinput

ONPFPWFRPARPPWOFRANWPEW
oOhrwbNhArAbbwhArANDNP,P,wbdbNA

s

NNPEFE W

wWhAND

ONPFP W

AN A

wWhOb

yes
yes
no

12
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Problem G

Telecommunication Partners
Source file: partners.pas, partners.c, partners.cc or partners.java

ICPC, an international telecommunication compavants to imprge its relationship with usiness
subscribers, &ring a discount on calls made to»efl set of telephone numbers selected by the cli-
ent compan To help ICPC decide on the cost for thisvreervice, thg searched their database and
produced a list of calls made last year by one compaanotherlf a compag communicated with
another compan(making or receing a call) during last yeawe will say thg areBusiness &tners.

You have been hired by ICPC to process the list of calls from last year and determine the size
number of companies) of the dgast set of companies that are Businemsners of at lea other
companies in the same s€hat is, you must fid a seS of companies such thatery compay in S

has at leask business partners that are als&ifand possibly partners that are outsgjevhereK is

a parameter chosen by the ICPC.

Input

Your program should process/seal test case3he frst line of a test case contains threegetsN,

P andK. N represents the total number of companies subscribed to IC2N £1000); companies
are identifed by numbers between 1 aNdP represents the total number afsiness partner pairs,
produced from last year calls; aKdis the minimum number ofusiness partners a comgamust
have in the fhal set (¥ K < N-1), as described abe. The net P lines describe each aisiness part-
ner pair represented as twntggersX andY, whereX andY are companies @ X<N,1<Y<Nand
X 2£Y). The valueN = 0 indicates the end of input.

The input must beead flom standadl input.
Output

For each test case from the input, your program should print a single line, containing the size ol
largest set of companies found by your program.

The output must be written to standautput.

13
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Sampleinput

Output for the sampleinput

=

GO WNWUTWN W
N

011 2

OO0V WWEREREPMAMARAMRPOOMDELO

OO ~N~NOFRPORMOONWDN

o

14
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Problem H
Child Play

Source file: child.pas, child.c, child.cc or child.java

Natives from the tig island ofTookutoo are &en on mathematics, and teach their children to play
several math-orientedagnesA popular puzzle iMookutoo is played with ceramic slabsdithe ones
shawvn in the fgure belov.

As it can be seen in thetire abwe, slabs are similar to dominoes, beingakd in two parts; in each
part an intger \alue is imprintedThe slabs abe@ have values [2, 1], [6, 3] and [3, 1]. Note that a slab
[a, b] can also be written ab,[a].

The puzzle starts with a player rageg a set of slabs chosen randomly from gdaand aried pool.
Using the gren set of slabs, the player has talfan arrangement in which the slabs are put side by
side on the table in such aythat the sum ofalues on the upper side is equal to the sunahfes

on the laver side. Br example, for the set in thegfire abwe, a correct arrangement is

161
233

If it is not possible to fid an arrangement using all the slabs chosen, the player may discard one
them, lut the \alue of the sum in the arrangement must be the highest possible. Besides, if more 1
one slab can be discarded whilevieg the same sum, the player must discard the aJddh $uch that

a< b andais the least possiblealue considering all possible slabs to be discarded.

You must write a program thatyvgn a set of slabs, tries tadi an arrangement that satsfithe con-
ditions of the puzzle, discarding one slab if necessary

Input

Your program should procesweeal test case3he frst line of a test case contains a singleget#,
the number of slabs in the test{IN < 400). Each of the folleing N lines contains te integersX;

andY; describing a slab thatag gven to the player (& X; < 1000 and & Y; < 1000).The valueN =
0 indicates the end of input.

The input must beead fom standad input.

15
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Output

For each test case your program must produce one line describing the result. If it is not possib
find an arrangement, print the@md ‘impossible’. If it is possible torfd an arrangement, print its sum
and the description of the discarded slab (¥f)alf you had do discard a slab, describe it in the form
‘discardXY’, whereX <Y, otherwise print ‘discard none’.

The output must be written to standautput.

Sampleinput Output for the sampleinput

10 discard 1 2
i mpossi bl e
8 di scard none

P OD

i

OQWRFRPOWWOWLONOMNDNE DN
N W =

16



