BSU Programming Contest 2004, Minsk, September 2004

Jungle Roads
Task code: JUNGLE Time for one test: 1 sec, memory limit: 1 Mb

The Head Elder of the tropical island of Lagrishan has a problem. A burst
of foreign aid money was spent on extra roads between villages some years ago.
But the jungle overtakes roads relentlessly, so the large road network is too
expensive to maintain. The Council of Elders must choose to stop maintaining
some roads. The map above on the left shows all the roads in use now and the
cost in dollars per month to maintain them. Of course there needs to be some
way to get between all the villages on maintained roads, even if the route is not
as short as before. The Head Elder would like to tell the Council of Elders what
would be the smallest amount they could spend in dollars per month to maintain
roads that would connect all the villages. The villages are labeled A through I in
the maps above. The map on the right shows the roads that could be maintained
most cheaply, for 216 dollars per month. Your task is to write a program that will
solve such problems.
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The input file JUNGLE.IN contains one data set. A data set starts with a
line containing only a number n, which is the number of villages, 1 < n < 27,
and the villages are labeled with the first n letters of the alphabet, capitalized.
The first line is followed by n-1 lines that start with village labels in alphabetical
order. There is no line for the last village. Each line for a village starts with the
village label followed by a number, k, of roads from this village to villages with
labels later in the alphabet. If k is greater than 0, the line continues with data
for each of the k roads. The data for each road is the village label for the other
end of the road followed by the monthly maintenance cost in dollars for the
road. Maintenance costs will be positive integers less than 100. All data fields in
the row are separated by single blanks. The road network will always allow
travel between all the villages. The network will never have more than 75
roads. No village will have more than 15 roads going to other villages (before or
after in the alphabet). In the sample input below, the first data set goes with
the map above.

The output file JUNGLE.OUT contains one integer: the minimum cost in
dollars per month to maintain a road system that connect all the villages.

Example of input data Example of output data
9 216
A2 B 12 I 25
B 3 C 10 H 40 I 8
C 2D 18 G 55
D1 E 44
E 2 F 60 G 38
F O
G 1 H 35
H1TI 35
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Tanning Salon
Task code: SALON Time for one test: 1 sec, memory limit: 1 Mb

Tan Your Hide, Inc., owns several coin-operated tanning salons. Research
has shown that if a customer arrives and there are no beds available, the
customer will turn around and leave, thus costing the company a sale. Your task
is to write a program that tells the company how many customers left without
tanning.

The input file SALON.IN consists of a single line containing a positive
integer, representing the number of tanning beds in the salon, followed by a
space, followed by a sequence of uppercase letters. Letters in the sequence occur
in pairs. The first occurrence indicates the arrival of a customer, the second
indicates the departure of that same customer. No letter will occur in more than
one pair. Customers who leave without tanning always depart before customers
who are currently tanning. There are at most 20 beds per salon.

The output file SALON.OUT contains one integer telling how many
customers, if any, walked away. If all customers tan successfully, the file contains
0.

Example of input data Example of output data

3 GACCBDDBAGEE 1

Three operations
Task code: W_E_R Time for one test: 1 sec, memory limit: 16 Mb

There are two strings: S;, of length k (3<=k<=100), and S, that is
initially empty. The following operations are allowed:
- W' write the first character of string S; to the end of string S;
- E: erase the first character of Sy;
- R : rotate S; so that the first character takes the last place, the second
character takes a place before the last ..., and the last character becomes the
first.
You need to find a sequence of operations that writes a word T to string S.,.
The length of the word T is less than 11 characters. The length of the sequence
must not exceed 150. It's always possible to find the desired sequence.

The input file W_E_R.IN consists of two strings: Sy, and T.

The output file W_E_R.OUT contains a sequence of operations
separated by a single space.

Example of input data

NOGETISEOROSILE
NOSOROG

Example of output data
WEWREEEWEWEWRWETW
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Robots
Task code: ROBOTS Time for one test: 1 sec, memory limit: 1 Mb

Your company provides robots that can be used to pick up litter from
fields after sporting events and concerts. Before robots are assigned to a job, an
aerial photograph of the field is marked with a grid. Each location in the grid that
contains garbage is marked. All robots begin in the Northwest corner and end
their movement in the Southeast corner. A robot can only move in two directions,
either to the East or South. Upon entering a cell that contains garbage, the robot
will pick it up before proceeding. Once a robot reaches its destination at the
Southeast corner it cannot be repositioned or reused. Since your expenses are
directly proportional to the number of robots used for a particular job, you are
interested in finding the minimum number of robots that can clean a given field.
For example, consider the field map shown in Figure 1 with rows and columns
numbered as shown and garbage locations marked with a 'G'. In this scheme, all
robots will begin in location 1,1 and end in location 6, 7.
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Figure 1 - A Field Map

Figure 2 below shows two possible solutions, the second of which is
preferable since it uses two robots rather than three.
1 2 3 5 6 7 |
i
= |
[

3 5 6 7

2
&

| )
52| 02 =

M
T

52

L=y

[N, Qs CA I T T

[ N
=]
o]

C=" ﬁ r-:_

Figure 2 - Two Possible Solutions

Your task is to create a program that will determine the minimum
number of robots needed to pick up all the garbage from a field.

The input file ROBOTS.IN contains a description of a field map. The first
line of the file contains one integer n: a number of garbage locations. The next
n lines contain one garbage location each. A garbage location consists of two
integers, the row and column, separated by a single space. The rows and
columns are numbered as shown in Figure 1. The garbage locations will be
given in row-major order. No single field map will have more than 24 rows and
24 columns. The sample input below shows the field map from Figure 1.

The output file ROBOTS.OUT will consist of a single line containing the
minimum number of robots needed to clean the field.

Example of input data Example of output data

[ XTSI N RN NI el e
O I oy
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N3HOWEeHHbIU MexaHU3M

Task code: REMOTE Time for one test: 1 sec, memory limit: 16 Mb

MynbT ynpaBneHus TteneBuzopoM umeeT N kHonok (3 <= N <= 20) and
BK/IIOYEHNUs ogHoro u3 N npuHMMaeMbix KaHanoB. Korga mynbT Obll HOBbIM, Haxartue
nobor U3 3TUX KHOMOK aBTOMAaTUYECKU MPUBOAMIO K OTXATWIO OCTalbHbIX, Tak YTO B
KaXapli MOMEHT BpeMeHM TOMbKO OAHA M3 KHOMOK Mepek/IloyeHus KaHanos 6bina
BK/loYeHa. K coxaneHuio, C TeYeHMEM BpeMEHM MexaHu3M MynbTa M3HOCUACS, U
HEKOTOpble KHOMKW He OTK/IIOYaloTC MpU HaXaTuu ApYrux KHOMOK. TakuMm obpasoM,
OQHOBPEMEHHO MOTYT ObiTb BK/OUEHBI HECKONBbKO KaHanoB. Bbibop HyxHOW mporpamMmbl
CTaHOBUTCS HenpocTo/ 3apaden! C [Apyroi CTOpOHbI, (PMHaHCOBble npobnembl He
No3BONST BaM KynuTb HOBbIV TENEBU30P WM XOTS 6bl OTPEMOHTMPOBATb NYJIbT...

Mocne ponrMx MaHMNynsuMiA C NynbToM Bbl onpegenunu, Kakue KHOMKU
OTKMMAIOTCS NMPU HaXkaTun KHomku ¢ HomepoM k (1 <= k <= N) M npuHOpPOBUIUCHL
BKJTI04aTb HY>XXHbIW KaHan HaXaTueM Moc/efoBaTelbHOCT U3 HECKONbKMX KHOMOK.

Bam TpebyeTrcs onpenenutb MWMHUMANbHOE KOMMYECTBO HaXaTuin  KHOMOK
NepeK/oYeHns KaHanos, HeobXoAMMbIX ANsi BKIIIOYEHUS KaHana ¢ HomepoM k (T.e. ans
nepeBofia NynbTa B TakOe COCTOSIHWE, MPU KOTOPOM KHOMKa k HaXxaTa, a Bce ocTalibHble —
omkaTbl). CneayeT NOMHUTL, YTO MOBTOPHOE HaXkaTue yXKe HaXaTol KHOMKM He Bbi3blBaeT
HMKakoro addekTa.

BxoaHble faHHble Haxogstcs B TekcTtoBoM anne REMOTE.IN, wu
copepxaT N+2 cTpoku. MNepBasi cTpoka 3Toro daiina coaepXxuT 3HaveHnst N 1 K.
Bo BTOpoM CTpoke 3anMcaHO TeKyllee COCTOsSHME nNynbTa B BuAe
nocnepoBaTeNbHoCcTM M3 N Hynel M eauHuu, rae 1 COOTBETCTBYET HaXaTow
KHorke, a 0 — omkaTon. HakoHel, kaxaasi u3 nocneayowmx N CTPoOK CoaepXXuT
KOJIMYECTBO KHOMOK, OTXMMALOLLMXCA MPU HaXaTuM KHOMKN C HOMepoM A (1 <= k
<= N), n nx Homepa (Hymepauus KHOMOK Ha4MHaeTCs C eauHuubl). Yucna B
CTpOKax BXOAHOro (anna pasfaensitoTcss OAHUMM WM HECKOSIbKMMM npobenamu.
Tectbl nogobpaHbl TakuMm 06pa3oM, 4TO 3afaya Bcerga mMMmeeT XoTs 6bl 04HO
peLleHue.

BbixoAHble AaHHblE MOMeLLalTcs B TekCToBbl ain REMOTE.OUT.
EanHCcTBEHHas cTpoka 3Toro dhaina coaepXXUT MCKOMOE YMCNO HaXkaTui KHOMOK.

Example of input data Example of output data

3
01
4 5
4 5
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HamypanbHbIl psid Yyucen
Task code: NATURAL Time for one test: 3 sec, memory limit: 1 Mb

MpeacraBneHnst yMcen HaTypanbHOro psif@a B CUCTEME CUMCNEHUS C
ocHoBaHmeM k (2 <= k <= 36) 3anucaHbl B CTpoKy 6e3 Kakux-nmbo
pasgenuTeneit, Tak YTo Hayano atol cTpoku npu k = 10 nmeet Bua

123456789101112131415161718192021

(Ons 3anmMcn umMdp B CUCTEME CUYUCIEHMS C OCHOBaHMeM k wucnonb3ykoTcs
nepeble k cMMBONOB M3 mocnepoBaTenbHoctM ‘0, ‘'1’, .., '9’, 'A’,
ey 727

Bam TpebyeTcs onpeaenuTb NEpPBOE BXOXAEHWE AECATUYHOM 3anmcu
uncna N (1 <= N <= 10% B 310l CTpOKe.

BxoaHble fAaHHble Haxoastca B TekctoBoM aiine NATURAL.IN, u
coaepXaT €AMHCTBEHHYHO CTPOKY co 3HadeHusaMu N u k, pasgeneHHbIMM 0AHUM
WKW HECKONBbKUMK Npobenamu.

BbixoZiHble AaHHble MoMellaloTcs B TekcToBbld daiin NATURAL.OUT.
EanHCTBEHHAs CTpoka 3Toro dhaina CoaepXXuT no3uumio, HaYMHas C KOTOpon B
CTPOKE 3aMnMCcaHO MepBOE AECATUYHOE MNpeACTaB/iEHME WCXOAHOMO 4ucna.
Hymepauust nosvumii HaumHaeTcs C eauHuubl. Ecnv  pelseHne  nonyuntb
HEBO3MOXHO, BbIXOAHOM aln Jo/mkeH coaepxaTb 3HauveHue 0. BxogHble u
BbIXOAHbIE AaHHble NPeACTaB/IEHbl B AECATUYHOM CUCTEME CUMCIEHUS !

Example of input data Example of output data
142 10 73
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CKneueafouwecn MmoYKu
Task code: POINTS Time for one test: 1 sec, memory limit: 16 Mb.

Ha nnockoctn pacrnonoxerbl N pasnuuHbix Todek (0 <= N <= 5000).
KoopauHaTbl KaXaoW TOukM — uenble yucna B uHTepsane ot 1 po 1000. [se
Toukn A(x1, y1) n B(x2, y2) us HeKOTOpOi nocrieaoBaTeNbHOCTU, B KOTOPO A
HaXxoaMTCA HenocpeacTBEHHO nepes B, 6yaem cumtaTh CKievBaloWmMMucs, ecnu
x1=y2.

Bam TpebyeTcs HanucaTb MporpaMMmy, KOTOpasi reHepupyeT TaKylo
NnocneaoBaTeNbHOCTb UCXOAHOr0 MHOXECTBa Toyek, 4TO niobble ABe coceaHue
TOYKM B 3TOW NOCNEA0BATENbHOCTU MOXHO CKNEUTD.

BxofHble faHHble HaxoasTcs B TekctoBoM  aine  POINTS.IN,
coaepxalueMm N+1 cTpoky. MepBasi cTpoka 3Toro daina CoAepXXUT KOSIMUECTBO
TOYeK, a Kaxaas U3 NocneayoLwmx CTPOK OMUCbIBAET OAHY TOYKY U COAEPXUT ee
KOOpAMHAThI, pa3feneHHble OAHUM UM HECKOSIbKMMUK npobenamu.

TecTbl NnogobpaHbl TakuMm 06pasoM, YTO 3adada Bcerga mMeeT XoTs Obl
O[IHO pelleHue.

BbixofHble faHHble MoMeLlaloTcs B TekcToBbii ain POINTS.OUT,
cogepxawmi N cTpok. B i-oi1 cTpoke coaepaTcs KoopauHaTbl i-0M TOYKM
nocneaoBaTenibHOCTY, pa3geneHHble oaHuM npobenoM. Ecnv N pasBHo 0, TO
nporpaMMa AosmkHa co3gaTh nycTol daiin.

B cnyyae, korpa 3ajaya AOMYyCKaeT HECKONbKO PELLeHWI, A0CTAaTOYHO
HalTK Noboe 13 HUX.

Example of input data

Example of output data

o) O 00 W 3 Ul

QO P> O J o
~J Oy @O WO
o) O WO > I

Skunaxu
Task code: CREW Time for one test: 1 sec, memory limit: 16 Mb.

ABMaKOMMaHWUs, B KOTOpON Bbl paboTaeTe MeHemxepoM MO Kaapam,
fomkHa copmupoBaTe N skunaxei camonetoB (1 <= N <= 5000). Kaxaplit
3KMNaX< COCTOWT, MOMUMO APYruX AO/DKHOCTEN, U3 ABYX MWUMIOTOB: KOMaHAMpa M
BTOpPOro nwunoTa. He gonyckaeTcs, 4TobObl KOMaHAMP 3KMMaXa MMen MeHbLUMIA
HaneT YacoB, YeM ero BTOPON MUIOT.

B BawemM pacnopsxkeHun unmeetcs 2*N kaHauaaTyp nWIoTOB, Hanet
YacoB KaXAoro nunoTa u3BecTeH. [pu 3aKIIOYEHMM KOHTpaKTa C KaXAbiM
nunoToM 6blna OroBopeHa ero 3apriaTta B KayecTBe KOMaHavpa U B kavecTse
BTOPOro nusioTa. MNepBasi BeNn4MHa, ecTeCTBEHHO, HE MEHbLLE BTOPOM...

Bam HeobxoaMMo cchoOpMMpOBaATL 3KMMAXKW TakuM obpasoM, 4TObbI
MWUHMMM3UPOBATb CyMMapHblit  ¢doHA 3apnnatel  nunotoB. [pu  3ToM
JornyckaeTcs, Y4Tobbl 3apnnaTa BTOpOro nunaota 6biia 6onbluel, YeM 3apnniaTta
KOMaHaMpa ero skunaxa.

BxofHble faHHble HaxoaaTcs B TekctoBoM  (aiine  CREW.IN,
copgepxaluem 2*N+1 ctpoky. [epBasi cTpoka 3Toro daina CoaepXuT
KONMWYECTBO MUSIOTOB, KaXkaas U3 Mocneayolmx CTPOK COOTBETCTBYET OAHOMY
MUNOTY W COAEPXUT ero 3apnnaaty B AO/MKHOCTW KanuTaHa UM B AO/MKHOCTU
BTOpOoro nunota. CTPOKM C OMMCaHusMK 3aprnaTt CTpPoro ynopsaodeHbl Mo
BO3pacCTaHWIO HafeTa YacoB KaXxaoro nuoTa.

BbixoAHble [AaHHblE MOMeLLalTCcsl B TekcToBbl aiin CREW.OUT.
EavHcTBEHHAs CTpoka 3Toro (haina coaepXXWMT OAHO YMCIO — WUCKOMbIA hoHA
3apaboTHO NnaTbl MUIOTOB.

Example of input data

Example of output data

31

oy U1 = oy O U1 O
N)




