Ilapgenoe Brnaoumup I'nebosuu

TPETHU IIOJTYONHAJIIBHBIE COPEBHOBAHUA
YEMIIMOHATA MHPA 110 IIPOTPAMMMHNPOBAHUIO
B CAHKT-IIETEPBYPTE

Exxeronnplii cTyaeHUeCKH KOMaHIHBIM
YeMIIMOHAT MHUpa 110 HPOrPpaMMHUPOBAHUIO
cpenu cOOpHBIX KOMAaHJ BBICHIMX Y4eOHbBIX
3aBeniennii (ACM International Collegiate
Programming Contest) mpoBoautcs Haubo-
jlee aBTOPUTETHOH B KOMIIBIOTEPHOM MHUpE
MeXAyHapoaHoW opraHuzauueid ACM -
Association for Computing Machinary («the
First Society in Computing»), HauMHasd C
1977 roma. DT COpPEBHOBAHHS SBIFIOTCA
CaMbIMU IIPECTHXHBIMA B MHPOBOM KOMIIb-
I0TEPHOM COOOIIECTBE MHTENIEKTYaIbHBIMH
COCTSA3aHUSIMU MOJIOAON INPOTrPaMMUCTCKOMN
anuthl. COpPEeBHOBaHUS paccMaTpUBAOTCS Be-
OYUIUMU KOMIIBIOTEPHBIMU (hbUpPMaMHM KakK
UCTOYHUK HUX TOMOJHEHUd Haubolee KBalu-
(bULIMPOBAaHHBIMM KaIpaMu U TPagULILOHHO
HOANEPXKUBAIOTCS KPYIHENHIINMU KOMIIBIOTEP-
HBIMU KoOpropauusaMu. B mocienHue ropsl
YeThIpe CE30Ha IOZps] TeHEPAIbHBIM CIIOHCO-
poM yemmnuoHaTa Obuia Kopropaius Microsoft,
BJIOXKMBILIAS B OPraHU3ALUI0 COPEBHOBaHUM
27 MWIIMOHOB nojutapoB. HaumHad ¢ ceso-
Ha 1997/98rr., reHepaIbHBIM CIIOHCOPOM CTal
[JIaBHBIH KOHKYpeHT Microsoft - koprmopa-
uusi IBM, BcTtynuBmiag ¢ HEW B KECTKYIO
6opbOy 3a JIydIlvie TOJIOBBI TUTAHETHI.
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ConepHUYECTBO 3TUX TUTaHTOB SPKO
IPOSIBUIOCh Ha (pUHA/IE COPEBHOBAHMI IpO-
HIeIIero ce3oHa, COCTOsBIIEMCS B ATiaH-
Te B Hauaje Mapra. Ha HeMm corpynHukamu
IBM Oblna opranu3oBaHa MOIIHAS aruTaiu-
OHHasg KOMIIaHUS IO IPHUBJIECYEHHUIO YydacT-
HUKOB (puHama Ha paboTy B 3Ty KOpIopa-
LU0, MOJIKpEeIUIEHHas 3HAaYUTEIbHbIMU (pu-
HAHCOBBIMHU cpejcTBaMu. Takue sHepruyHble
JeicTBUSL KOHKYPEHTa 3acTald BpacIlox
npexactasureneit Microsoft, Kkotopsie Ha
npeanociaeqHeM (uHale, Ie OHMU BbICTYIa-
JI1 B KayecTBe I'eHEpaIbHBIX CIIOHCOPOB, CY-
MeJM TIpuBIieds Ha paboty B Microsoft oxo-
JIO TPETU YYaCTHUKOB.

B cesone 1998/99 rr. B uemnuoHate
MpUHUMAIOT yyactue okosio 1500 komaHn u3

f 1998-99 ACM Northeastern European
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Problem A
“False coin”
Input file COININ
Outputfile COINOUT
Time limit 10 seconds per test

The “Gold Bar” bank received information from
reliable sources that in their last group of N coins
exactly one coin is false and differs in weight from
other coins (while all other coins are equal in
weight). After the economic crisis they have only
asimple balance available (like one in the picture).
Using this balance, one is able to determine if the
weight of objects in the left pan is less than, greater
than, orequal to the weight of objects in the right pan.
In order to detect the false coin the bank employees
numbered all coins by the integers from 1 to N,




BEAYyLIUX BY30B MHpa.

CornacHo BbIpabOTaHHBIM 3a Ooliee
4eM ABaAUAaTHIICTHIOIO HMCTOPUIO IIpaBUIaM
NPOBE/IeHHs] COPEBHOBAHMIA, KOMaHIe, COCTO-
AlIed U3 TpPeX YYaCTHHKOB, MPENOCTaBIISCT-
C4d OJUH KOMIIBIOTEp U IMpEMIaracTcsd B TCUC-
HUE IIATU YaCOB PCUINTbL MaKCHUMAJIIBHOE KO-
JIMYECTBO U3 TPEUIOKEHHBIX 3a/la4, YUCIIO
KOTOPBIX OOBIYHO JIEKHUT B IUara3oHe OT 6
no 8. Ilobexnaer KoMaHAa, pelIMBINAs Hau-
OoJiplliee YUCIIO 3ajia4y, a B Cllyyae paBeH-
CTBa YMCJIa PELICHHbIX 33j1au - KOMaH/a, 3art-
paTuBIlasd MEHBIIE BPEMEHHU.

Cxema OpraHu3aniid 4YeMIIMOHaTa MHpa
BKJIIOYAeT TPHU 3Tama: 4eTBePThHUHAIbHBIH,
noy(uHaNbHbIN U (uHaNpHbIN. Ha nmomydu-
HaJIBHBIX 3Tamax KOMaHJbl COPEBHYIOTCA B
ce3zone 1998/99 rr. B 25 pernoHanbHbIX Ipyl-
nax, Cpeau KOTOPbIX pacIpesesieHbl BY3bl
CTpaH Bcex KOHTHHEHTOB. KoMmauubl - mobe-

thus assigning each coin a unique integer identiﬁm
After that they began to weight various groups
of coins by placing equal numbers of coins in the
left pan and in the right pan. The identifiers of
coins and the results of the weightings were
carefully recorded.

You are to write a program that will help the bank
employees to determine the identifier of the false
coin using the results of these weightings.
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JIUTENbHUIIBI TOMY(PUHATBHBIX COCTSI3aHHI BbI-
XOAT B (puHAN, KOTOphIi coctoutcs 11 am-
pens 1999 r. B Ditnnxosene (Humepmanmpl)
(BepBbie 3a 23 roma OH MpPOMAET 3a Tpeje-
namu CILIA). B ¢unane npumyr yyactue 62
KOMaH/bl U3 BEIYyIIMX YHHUBEPCHUTETOB MHpA.
Ilo pesynpraTam (pUHAIBHBIX COPEBHOBAHUI
orpenendercss KOMaHAa - YeMIIMOH MHupa, a
TaKXe KOMaHIbl - YEMIHOHBI KOHTUHEHTOB.

Poccus BmepBble mosydmsia MpaBo Ha
OpraHM3alui0 COOCTBEHHON MOMYy(hHUHATBHOM
Cesepo-Bocrounoii EBpomneiickoil rpynmsl B
cezore 1996/97 rr. OpraHu3auuoo COPEBHO-
BaHUW MpoLIeAuX ce30HOoB Hupexropar
yemrnuonara nopydan Cankt-IletepOyprcko-
My TOCYHapCTBEHHOMY HMHCTUTYTY TOYHOU
MEXaHUKH U ONTUKH (TEXHUYECKOMY YHHMBEp-
CUTETY), CTYOEHThl KOTOPOTO YCIIEUIHO BBIC-
TynaioT B yemmnuonare. Ceepo-BocTounslii
EBponeiickuii peruoH BKJIOYAET CTPaHbI
obiBiero CCCP.

Hrorn mpomieamux B MPOILIbIE TOIBI
U pe3yNbTaThl yXe 3aKOHYMBIIMXCS OTOOpPOY-
HBIX YeTBEPTh(PUHAIBHBIX COCTI3aHMI CE30-
Ha 1998/99 rr. mokaszaau OrpOMHBIN HHTE-
pec BY30B K 3TUM COpEBHOBaHUSIM. B wyacT-
HOCTH, B TOM Troay ObUIO OpPraHU30BaHO
IIECTh YETBEPThH(PUHAIBHBIX PErHOHATIBHBIX
rpynm: JlanpHeBOCTOYHad (BY3-OpraHH3aTOp
- HanpHeBoctouHbll 1Y), Ypansckad (Ypais-
ckuii I'Y), HOxno-IToBomxckag (Caparosc-
kuii I'Y), LentpanbHas (PeiOuHCKas aBua-
IIMOHHO-TE€XHOJIOTHYecKas akagemus), Cese-
po-3anannas (CIIGTUTMO(TY) u CIIoTY)
u 3ananuas (bemopycckuit I'Y). Beero B ver-
BEPTh(PMHAIBHBIX COPEBHOBAHUAX MPUHSIU
yuactue 164 xomaumel w3 101 By3a, mpen-
CTaBJISIBIIMX MPAKTUYECKH BCE BEAYLIHME Kjlac-
CUYECKHE U TEXHUYECKUE YHHBEPCHUTETHI
Poccun, a takxe yHuBepcureThl benopyc-
cun, Kupruzuu u DCTOHMU.

Takum oOpaszoM, K HacTosIleMy Bpe-
MEHH 3TH COPEBHOBAaHHWS IMPEBPATUIIUCH B
KpyIHEUIUNA 3a BCE MOCIENHEE NECATUIIE-
THE MO Teorpauy U YUCIY YJACTHUKOB CTY-
nenveckuit popym Poccum u ctpaH GnuxHe-
ro 3apyoexnsi. CeBepo-Bocrounas Esporneii-
CKad perMoHaibHas TNOJy(UHAIbHAS TPYIIa
cTaima camMoil OOJBIION B 4YeMIHOHAaTe MHUpa
M0 YMCIY YYacTBYIOIIMX KOMaHJ, YTO IO3BO-
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JIWIO YBEIUYUTH YUCIIO MeCT B (pUHAIE IJIst
9TOHM IPYIIBLI C OBYX IO IIATH.

Kax u B npenpinyiive rojapl, B pam-
KaX COpeBHOBaHMIA ObLla IpoBelleHa Oecripe-
HeJNeHTHasd aKI|s M0 00EeCTeUeHHI0 yIacThs
B COCTS3aHHUSIX B peaibHOM MaciTabe Bpe-
MEHH KOMaH[J CI/I6I/IpCKI/IX BY30B C HCIIOJIb-
3oBanueM ceth RUNNet. KoManzbl Begymmx
By30B Bbapnayma, HoBocubupcka, Tomcka,
Owmcka, KpacHospcka, BrnaguBocroka u mpy-
TUX cUOMpCKHX ropoaoB (29 xomanm) pas-
MECTWIUCh BO BpeMs MPOBEICHUS meTepoyp-
rcKoro Typa (B AHMYKOBBIM JIBOpIE coOpa-
nuck 57 KoMaHm) B y3ie eaepaIbHONU YHU-
BepcuTeTcKoi KommbloTepHoi cetu RUNNet,
pacrmosioXeHHOM B AJTalicKOM rocynap-
CTBEHHOM TEXHHUYECKOM YHHUBEPCUTETE, U
COpPEBHOBAINCH MOJ HaOIIOeHHeM IpeicTa-
BUTEJIEN XIOpPU, KOTOPBIE CIELUATIBHO IIPU-
ot B Bapnayi.

[TonycduHansHble COpEeBHOBAHUS AU
apkuil npumep ucnosbzoBanusd cetu RUNNet
U1 (DOPMUPOBAHUS €AMHOTO HAay4YHO-00pa-
30BaTENILHOrO mpocrpaHcTBa Poccnn u, Kax
CIIECTBUE, YKPEIUIEHUS E€JUHCTBA M LIEJIOCT-
Hoctu Poccuiickoro rocynmapcraa.

ITo pesynbraram cOCTSA3aHUH JIOJXKHBI
ObUTH OBITH OIpeesieHbl MATh KOMaHJ - y4a-
CTHHII (pUHAIa YEeMIMOHAaTa MUPA, a TaKXKe -
KOoMaHzaa - yeMnuoH Poccun no mporpammu-
POBAHUIO.

B npenbinymue asa ce30oHa 4EeMIIMO-
Hamu Poccum cranoBwiuch nerepOyprckue
KOMAaH/Ibl: IOCYJapCTBEHHOIO YHUBEpPCUTETA
W WHCTUTYTAa TOYHOH MEXaHMKHU U ONTHKH
(TEXHUUYECKOr0 YHHBEPCHUTETA), KOTOpHIE
MONOILIA K ®TOMY CE€30HY B CHJIBHO OOHOB-
JIEHHBIX cocTaBax. [lo mpaswiaM yeMmMnuoHa-
ta Mupa ACM CTygeHT MOXeT BBICTYIIaTh B
(puHane TonBKO ABa pa3a (HE3aBUCUMO OT
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pe3yJabTaTOB BBICTYIUIEHUN €ro KOMaHIbl), U
neTepOypKIbl yXKe «IOJOXUIN» OOJIbIINH-
CTBO CBOMX 3B€3l B (PMHAIBHBIX CpakKeHHIX
MPEAbIIYIIUX CE30HOB.

B mpouuiom ce3oHe B (prHane BBICTY-
Mald KOMaH/bl YETBHIPEX POCCHIICKUX BY30B:
CIIoTY (2 mecro, 6 pelieHHBIX U3 8 mpea-
moxeHusx 3agad), CIIGIUTMO (13 mecro,
5 pemensbix 3amgad), MI'Y (20 mecro, 4 pe-
meHHsle 3amadn), YpI'TY (23 mecrto, 4 pe-
mweHHble 3agaud). [lo 4yuciy BBICTYNMBIIMX
B ¢uHanme komana Poccus 3ansna BTOpOE
Mecto mocie CIIA, omepenus Kwuraii (3
KoMmaHnel). B Beaymyro rpymmy u3 15 xo-
MaHjI, PEelIMBIIMX OOJIbIIE MOJIOBUHBI TpeN-
JIOKEHHBIX 3ama4 (To ecTh 5 wiu 6), BOIUIM
4 aMepuKaHCKHE KOMaHIbl U MO 2 KOMAaHIbI
n3 Poccun (CIIOI'Y u CIIGI'MTMO), Kuras
u Kanajupl.

Coctsazanus npoxomumn B Cankr-Ile-
TepOypre B TpeTHil pas.

Ha copeBHOBaHHIX NpPUCYTCTBOBAJI
TeHEepaIbHbII TUPEKTOp YeMIIHOHaTa MHpa

f 1998-99 ACM Northeastern European
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Problem C
“Fence”
Input file FENCEIN
Output file FENCEOUT
Time limit 10 seconds per test

There is an area bounded by a fence on some flat
field. The fence has the height /2 and in the plane
projection it has a form of a closed polygonal line
(without self-intersections), which is specified by
Cartesian coordinates (X;, Y;) ofits N vertices.
At the point with coordinates (0, 0) a lamp stands
on the field. The lamp may be located either outside
or inside the fence, but not on its side as it is
shown in the following sample pictures (parts
shown in a thin line are not illuminated by the lamp):

The lamp is inside the fence The lamp is outside the fence

The fence is perfectly black, i.e. it is neither
reflecting, nor diffusing, nor letting the light
through. Research and experiments showed that
the following law expresses the intensity of light




npodeccop beilnopckoro yHusepcurera
(CILIA) Bbunn Ilygsep. Ha nepemonuu OoTKphbI-
THS OH OOBSIBUI 00 yBEJTMUEHHUU YHCIIA MECT,
MIPEAOCTABISIEMBIX B (DUHAJE CTaBIIEH camMoi
OoMbIIOW B MUpe MONy(PUHATIBHOU TpyIe,
10 5, 4eM BbI3Bal Oypio BOCTOpra Cpeiu Jiyd-
[IUX MOJIOABIX MPOTPAMMUCTOB CTpaH ObIB-

mero CCCP.

falling on an arbitrary illuminated point of this fenB
17K,

where k is a known constant value not depending

on the point in question, 7 is the distance between

this point and the lamp in the plane projection.

Theillumination of an infinitesimal narrow vertical

board with the width @/ and the height /2 is

dl = I, Oeos o [kl Ch

where /is the intensity of light on that board of
the fence, a is the angle in the plane projection
between the normal to the side of the fence at this
point and the direction to the lamp.
Youare to write a program that will find the total
illumination of the fence that is defined as the
sum of illuminations of all its illuminated boards.
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[IsTyacoBble COPEBHOBAHMS, B KOTOPBIX
yJacTBOBAIM 86 JIydIlMX KOMaHI By30B ObIBIIie-
ro CCCP, 3aBeprmmich BeuepoM 2 JiekaOps B
AnnukoBoMm [IBopuie. Pe3ynsrarel KoMaHa OT/IU-
YATUCh UCKJIIOYUTENILHON TUIOTHOCTHIO.

Kak u B mponuioM romy, nepBoi, CIIy-
cTd 17 MHMHYT TOCle Hayaja COpPEBHOBaHMIA,
pemnia 3agayy KoMmaHpaa SpocmaBcKoro ro-
CYIapCTBEHHOTO YHUBEPCUTETa. 3a Hel Moc-
JeoBaM KOoMaHIbsl bemopycckoro yHuBep-
cuTeTa TpaHcmopra, ['oMerbcKOro rocymap-
CTBEHHOTO yHUBepcuTeTa W Huxeropomcko-
IO TOCYIapCTBEHHOTO YHHMBEpPCHUTETA.

Ha 44 munyre xomanma u3 Huxuero
Hosropona, nMeBIag B CBOEM COCTaBe OIHY
W3 JBYX YYacCTHHUII COPEBHOBaHUU (BTOpas
JeBYyILKa BbICTyMana 3a KoMaHay MockoBc-
KOro aBHALIMOHHOTO WHCTUTYTa), MEPBOM
clana BTOPYIO 3ajlayy U BO3IVIaBWIa TYpHHUP-
HyI0 Tabauiy. DTO MecTo OHa 3aHuUMalla B
TeyeHue OoJiee IBYX 4acoB, CHaB TaKXe Mep-
BOM 4Yepe3 MoiTopa yaca Iocje Hayajga co-
CTS3aHMI M TpeThio 3amauy. KomaHna 3aHsia
OTJIMYHYIO TO3WIHMIO A GOpbOBI 3a Kitacc-
Hoe MecTto. OmHAKO 3aTeM YTO-TO paziaiu-
JIOCh B KOMaHJE HIXEropoilleB M 3a OCTaB-
IIMecsl TP C IMOJIOBUHOM Yaca OHM HE CMOT-
JIA CAAaThb HU ONHOU 3amaydd.

[IpecnenoBaTh HUKETOPOICKYI0O KOMaH-
ny Opocunuch KomaHasl Cankt-IlerepOypr-
CKOTO TOCYJapCTBEHHOTO YHHUBEPCUTETA,
Benopycckoro rocynapcTBEHHOIO YHHMBEPCH-
TeTa AJTaiiCKOro TrOCyJapCTBEHHOTO TEXHH-
YecKOro yHuBepcutTeTa, MOCKOBCKOIO rocy-
JTapCTBEHHOTO YHUBEPCUTETA M KOMaHaa Iep-
BoKypcHUKOB Cankr-IleTepOyprckoro wH-
CTUTyTa TOYHOH MEXaHUKM W OINTHKH, TaKXKe
peLIUBIINE 10 BTOPOM 3ajaye.

Ha ucxonme mosmyropa 4acoB, Kak yxe
YIIOMHHAIIOCH BBIIIE, CAaja CBOIO TPETHIO 3a-
Jadyy KOMaHIa HUXETOpPONLIEB, a 3a HEU B
TedeHue 20 MUHYT CHATW MO TPEThell 3amayde
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MocieqoBaTeIbHO KOMaHAbl JlalbHEeBOCTOY-
HOTO TOCY/IapCTBEHHOTO YHHMBEpCcUTeTa (OHa
BHIIIZIa Ha BTOpoe Mecto), MIY-1, BI'Y-2,
kKoMmanna neppokypcHukoB CII6T'MTMO,
koMauel CIIGITUTMO-1 u Ypaibckoro rocy-
JNApCTBEHHOTO YHHMBEPCUTETA.

3aTeM B Havaie TpeThero uyaca OOpb-
Obl, OmepeAWB CTApUINX TOBapHIEH, cMe-
JIBIA PBIBOK BIlepel MpeanpuHsia aMOulu-
03Had KOMaHJa MEepBOKYPCHUKOB WHCTHUTYTA
TOYHOM MEXaHUKU U ONTUKHU, IIEPBOU PEILUB-
11asg 4YeThlpe 3aJadyd, U BO3IVIABHUBILAS TYp-
HUpHYIO Tabnuily. BhI30B MOJIOIEXH MpPUHS-
1 onbITHelmasa KomaHma MI'Y-1, craBmas
OIHUM W3 IJIaBHBIX CIOPIIPU30B COCTSA3aHUIA
KoMaHia ToMCKOro rocygapcTBEHHOTO YHH-
Bepcutera, koMmanubl CII6IY-1 u BI'Y-2,
TaKXe BCKOpPE YCIEIIHO C/AaBIIKE IO YeT-
BepToil 3amade. OgHAKO NMEpPBOKYPCHHKH Ha
3TOM He YCHOKOWJIMCH U 3a 15 MMHYT JI0 HC-
TEUYEHUS TPEThEro yaca MEPBBIMU CHAMH TId-
Tyl0 3agady. Kak MOTOM BBLICHHIOCH, TeEp-
BYI0O CTPOYKY TYPHUPHOI TaOIHIIBI OHU 3a-
HUMaIM B TE€YEHHE MOYTH MOJyTOpa YacoB.
Kazanocs, eme omHO mocnegHee yCUIUE IO
cAade IIECTOM 3ajadyd - U B UX pyKax 3Ba-
HUEe 4eMIHoHOB Poccuu u myTeBka B (puHai.
Dro Morio Obl cTaTh IJIABHOW ceHcaluel
HallUX YEeMITMOHATOB, MOCKOJbKY HUKOTAA
JIO 3TOTO0 KOMaHJbl MEPBOKYPCHUKOB HE TOJb-
KO HE BBIMIPHIBAIM YEMIIMOHAThl, HO U HE
BeIXxonwiIn B (puHan. OpHako ObUT U30OpaH
HEBEPHBIN IIyTh PELIEHMd OAHOW 3a1ayu, He-
MPaBUIBHO TIOHSATO YCJIOBHE JAPYIoW - U BCe
ocraBieecsd BpeMs (6ojiee AByX 4acoB!)
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IOHBIE TeTepOypKIIbl TMOTPATHIM HA OTYadH-
HOE ToCJeoBaTeNIbHOe «CUIIOBOe MpoOUBa-
HUe» TecToB g 3amaun C, Tak W HE 3aBep-
IIMBLIEECS OKOHYATEJBHBIM YCIIEXOM.

Tonpko yepe3 Imosjyaca IOCIHE CAAYd
nepBokypcHukaMu UTMO ndgroii 3amaum K
HUM IIOATSHYJIUCh UX CTapllihe COIEPHHUKH
n3 koMmann CIIGI'Y-1 u MI'Y-1, Takxe cnas-
e 1o ngToi 3agave. B 10 ke Bpemsd, pe-
IIMB YETBEPTYIO 3a7a4y, U3 TIIyOUHBI TYpHUP-
HOW TabJUIbI Mepenuia Ha BOChMOE MECTO
nepsag komanga UTMO, o aToro, Ka3aaoch,
0e3HajIeXXHO MPOUTPHIBAIOIIAS COOCTBEHHBIM
[IEpBOKYPCHUKaM. B cepennHe 4eTBepTOro
yaca NATYH 3ajady CHAJIM U CTYHEHTHl U3
ToMcka, nepeMecTUBIIMECS Ha YETBEPTOE
MmecTo. Briepeeie y komanasl u3 bapnaysibc-
KOH TI'PYIIIBl MOIBWICH PEIbHBIN IIAHC BbIN-
TH B (puHAaI.

CriycTsl 1B MUHYTHI TIOCIIE yCIIEXa TOM-
CKUX CTYIEHTOB, Cliajla IIECTyI 3ajaady U
yTBEpAWIaCh Ha MEepBOM MecTe (KaK IOTOM
0Ka3aJl0Ch - OKOHYATEJIbHO) TepBasi KOMaH-
ga MI'Y.

f 1998-99 ACM Northeastern European
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Problem D
“Parliament”
Input file PARLIAM.IN
Output file PARLIAM.OUT
Time limit 10 seconds per test

New convocation of The Fool Land’s Parliament
consists of N delegates. According to the present
regulation delegates should be divided into
disjoint groups of different sizes and every day
each group has to send one delegate to the
conciliatory committee. The composition of the
conciliatory committee should be different each
day. The Parliament works only while this can be
accomplished.




Crajio gIcHO, 4TO I IOE3IKH B DIH-
AXOBEH MpUJETCSl pemaTh HiecTh 3amad. Y
MOCKBHYEN OCTaJIMCh JId peUICHUs OBE Hau-
OoJiee CIIOXKHBIE 33/1a4d U C YUYETOM HEPBHOMU
U (PU3NYECKON YCTAIOCTH PEalbHO OHHM MOT-
7 Obl cAenarh TONBKO OOHY M3 HHUX. Moc-
KOBCKHUE CTYIACHTHI IOIBITAJIMCL B OCTaBIIC-
ecs BpeMsl JIeNaTh JiBe 3ajaud MapaiiebHo,
HO ycliexa He JTOOWIIKCH.

C ydeToM IITpaHOrO BPEMEHH C Tep-
BOH KomaHjaoi MI'Y Mormu peainpHO comnep-
HUYaTh B OoprbOe 3a MepBOe MECTO TOJBKO
KoMmaHzaa nepBokypcHukoB UTMO u mnep-
Bas KoManma CIIOI'Y. OmHako mepBOKypcC-
HUKH C «MOJIOABIM 3aa0pPOM>» A€JIaJId ITOIIBIT-
Ky 32 IOMBITKOH, JOBend B KOHIE UX ofIee
yuciao g0 12, mo cjxaye OJHOM U TOH Xe
3aj1avun.

YBepeHHO BBICTyINaBIIas B MEpPBOU
yactu copeBHoBanuii komaHna CIIOIY, Bo3-
IJIaBisgeMasl BULE-YEMITMOHOM MHpa MPOLLIO-

You are to write a program that will determine h&
many delegates should contain each group in
order for Parliament to work as long as possible.
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ro rofa OMbITHEHIIUM TYPHUPHBIM «OOUIIOM»
Hnpeit MUPOHOBBIM, HEOXMIAHHO OCTaHO-
BWJIACh, 32 TOCJEOHUE 4YaC M COPOK MHHYT
HE CMOIVIa pelIMTh HU ONHOW 3alauyd W e/Ba
He oKaszajiach 3a 6oprom ¢unana. Kcrarw,
OHU TIBITATHUCH CHIATh Ty XK€ «POKOBYIO» I
nerepOypxues 3agauy C, 4To W TepBOKYypC-
Huku w3 UTMO.

B 3aK/104MTENIbHONM CTaguM COCTA3aHUM
ycrex B 60ophOe 3a BBIXOH B (PMHAI TpPUIIENT
K KOMaHJaM, COXPaHUBIIUM IPHUCYTCTBUE
AyXa U TPOSBUBIIMNM CIOCOOHOCTh OOpOTH-
cd 3a mobedy 1O MOCTASAHUX MUHYT. 3a ye-
ThIpE MHHYTHI 10 3aMOpPaXKMBAaHUS TAOIHIIBI
pe3yapTaTOB MATYI0 3afady cjaaja KoMaHaa
Ypanbckoro rocynapcTBEHHOTO YHUBEpPCHUTE-
Ta W TOAHSIACH Ha MATOe «(PUHATHHOE MeC-
To». OfHaKO yepe3 8 MHUHYT €e OTTECHHUIIA C
3TOro Mecra KoMmaHaa bemopycckoro rocy-
JIapCTBEHHOTO YHHMBEPCHUTETA, TOXE CHaBIIas
IATYIO 3a7a4yy, HO MMeEBIas MEeHbIle mTpad-
HbIx MUHYT. Komanpa Tomcka ¢ Xyamum
BpPEMEHEM OKa3ajach 3a TpeieraMd TPYIIIbI
tpunamucroB. /11 OKOHUATESTPHOTO PEIICHHUS
BOIpOCa O BbIXOJE B (pMHAT KOMaHIaM, Kak
BO3/IyX, OblTa HEOOXOAWMMa YCIelIHas cjada
LIECTOU 3a1ayH.

N xomannel BI'Y u YpI'Y ycneuino ee
pemin. 3a moiyaca JI0 KOHILIA COpPEBHOBa-
HUI IIeCTy0 3aayy CHAeT MHUHCKad KOMaH-
JIa W BIIEPBbIE 3a BCIO HCTOPHUIO HAIIMX CO-
CTSI3aHUU TPUHOCUT 3HAMEHUTON OGenopyc-
CKOH ILIKOJIe MPOrpaMMHUPOBAHUS TPEThE MPH-
30BOo€ MecTO. 3a JeBIThb MHUHYT JI0 HCTeYe-
HUS KOHTPOJIBHOTO BPEMEHU CBOW ypalsbc-
KMl XapakTep mposBIsiioT pebsgra u3 Exare-
puHOypra. CiaB mmiecTyio 3agady, OHU 3aBO-
€BBIBAIOT Il TOpPOAA, TMEAarord U CTYAEHTHI
KOTOPOTO BHOCST OTPOMHBIM BKIIaJ B pa3BH-
tue onumMmnuang ACM B HamieM pervoHe 4 B
KOTOPOM COCTOSUTHCH TI€pBble 4YeTBEPTh(U-
HanbHble copeBHOBaHMd CeBepo-BocTtounoit
EBponeickoi rpyniipl, 3BaHHE BHILIE-YEMIIU-
oHoB Poccum. Ha Harpaxnenuu cooOlieHue
0 MECTax, 3aHATHIX OTHMMHU KOMaHJIaMH, ObLIO
BOCIIPHHATO TNPHUCYTCTBYIOIIUMH KakK B BBIC-
el CTeNeH CIpaBeIMBbI UTOr pabOThI
IBYX 3aMedaTeSIbHbIX MeJarorn4eckux KoJ-
JIEKTUBOB, MOJYYUBIINX H3BECTHOCTH €IIE BO
BpemeHa cymiectBoBanus CCCP.
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ITepBokypcauku MUTMO u cTymeHTHI
CIIoI'Y, 3abykcoBaB CO «CBOMMH» IISITBIO
PELICHHBIMH 3aauyaMH, YyBCTBOBIM ceOsl B
BBICIIEH CTeneHH HeKOM(OPTHO, MOJ00HO
YeJIOBEKY, YXBaTHBIIEMYCS 3a COJIOMHHKY.
«Bbenma» 19 MepBOKYPCHUKOB MpHIIIA, Kak
TOBOPUTCS, OTKyAa He XIamu. MX omnbITHEeN-
IIMe TOBApHINM W3 MEepBOM KOMaHAbI (IJis
BCEX TPOMX 3TO ObUIM TPEThbH MONy(PUHATb-
HblE COPEBHOBAHUS, JBOE BHICTYNATH B (hH-
Hajle MPOLUIOro ce30Ha B ATJaHTe) MoKa3za-
JIM, 9YTO UX HECKOJIbKO paHO «CIHUCAIH B TH-
pax» Ha dTUX COPEBHOBAaHMIX. 3a COpOK
MHHYT 10 KOHII2 COPEBHOBAaHWII OHU CHAIH
MATYI0 3aJa4y W CHOBa, KaK M 4Yac Hazaf,
MEepPEeMECTIINCh Ha BOCBMOE MECTO, a 3a TpH
MHUHYTBHI 0 KOHIIA - HIECTYIO, MOJHSIBIIUCH
MpU BTOM Ha YETBEPTYIO CTPOYKY TYpHHUP-
Hoii Tabmuipl. [lepokypcaukun UTMO oka-
3aTUCh MSITHIMU M HE TPOIIUTH B (PUHAT M3-32
CYIIIECTBYIOIIETO B YEMIIMOHATE MHUpa Orpa-
HUYEHHUS Ha YHMCIO KOMaHJ OJHOTO By3a B
tunane - mo6oil By3 B (puHAIE MOXET OBITh
MpEJACTaB/IeH TOJIBKO OJHOW Komanpaou. Il4g-
TOoe (PpMHATBHOE MECTO OCTAIOCh KOMaHje
CIIoI'Y, 3aHsBIIEl MIECTYIO CTPOUYKY TYpHHP-
HOU Tabnunpl. TakuM 00pa3oM, CTYIEHTHI
HUTMO Bepuynu CII6T'Y nponutorogHuii
nojir - torma Bropas komanpa CII6IY ycry-
MWia Mo TeM Xe MPUYWHAM CBOE MECTO B
tpunane xomange UTMO.

Takum 00pa3om, TepBble IIECTb MECT
3aHUTH CIIeAyIolIe KOMaHIbL:

Pemi. Irpagnoe
3a1audl BpeMsl, MHH

MoOCKOBCKHII yHUBEpPCUTET 6 908

Ypanbckuii yHUBEPCUTET 6 1091
benopycckuii ynusepcurer 6 1093
Cankr-IlerepOyprekuit

WHCTUTYT TOYHOM MEXaHUKH

U ontuku — 1 6 1199
Cankr-IlerepOyprekuit

WUHCTUTYT TOYHOM MEXaHUKH

U ONTHKHU - 2 622

Cankr-Ilerepbyprekuii

Yuausepcurer 5 631

(Bcero mo 5 3amay permwin 11 xomawm)
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Komanga MI'Y B cocraBe CTYIEHTOB
thaxynerera BMK Imutpus Bactopsl u Buk-
Topa MarwxuHa, a TaKxe cTyleHTa ¢usda-
ka Amnekcannpa [loHomapeBa BlepBble CTa-
Ja yeMnmoHoM Poccun. [Imutpuii u Buxkrop
ABJISIFOTCSl «BBIXOIIIAMU» M3 3HAMEHUTOU BSAT-
CKO{ IIKOJIBI MPOrpaMMHCTOB, yXE€ B Tede-
HUE MHOTHX JIET BO3IVIABIIEMOI 3aMedaTesib-
HpIM megaroroM CranucinaBoM MuxaiinoBu-
yem OkynosbsiM. Camra IloHOMapeB sBISeT-
C BOCIHUTAHHMKOM IIMPOKO HM3BECTHOTO B
Poccun yuebnoro nenrpa «baiituk» w3 mof-
MOCKOBHOro ropojaa Tpounka. Hamo cka-
3aTh, YTO MYTh BTHX PeOAT K BIEYATISIONICH
nobexe He Obu1 Jerok. Ha mpouutoromHux
COPEBHOBAHMIAX HMX KOMaHIa BBICTyIajla B
9TOM XK€ COCTABE U CYMTAIACH OJHHUM U3 ITIaB-
HbIX (paBopuTOB. OMHAKO BBICTYNMJIA Kpaii-
He HeyJayHO M 3aHsna Bcero Jjumsb 21 mec-
TO C JABYMS peleHHBIMM 3ajadyamu. [IBa roga
Ha3aJ Ha IEpBbIX MOJIY(PUHAIBHBIX COCTSI3a-
HUAX Butd MaroxuH BeICTynajl B €lBa JIU
HE CaMOW CHUJIBHOU 3a BCI0 UCTOPUI0 KOMAaH-
ne MI'Y. Ognako »Ta KOoMaHIa, HacTpauBaB-
masicda Ha OoppOy TONBKO 3a TEpPBOE MECTO,
MPOIYCTUJIA BIEpPEN B IOCIEAHUI MOMEHT
PELLUMBLIYI0 YETBEPTYIO0 3ajadyy KoMmaHuy ca-
kyabreta BMK MIY, 3a kotopylo Kcratu
BoicTynan torga Amutpuii Baciopa. BDroT
KOPOTKHI 9KCKYpC B HCTOPHIO ITOKa3bIBAET,
YTO OT HEy#ad He 3acCTpaxOBaHbl Jaxe ca-

f 1998-99 ACM Northeastern European
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Problem G
“Spell checker”
Input file SPELLIN
Output file SPELLOUT
Time limit 10 seconds per test

You, as amember of a development team for a new
spell checking program, are to write a module that
will check the correctness of given words using a
known dictionary of all correct words in all their
forms.

If the word is absent in the dictionary then it can
be replaced by correct words (from the dictionary)
that can be obtained by one of the following
operations:

deleting of one letter from the word;




MbI€ CHJIbHBIE U TPEHUPOBAHHBIE KOMAaHIBI U
YTO HE Hajo OTYauBaThCd HaXe IPH CaMbIX
OOUIHBIX MPOUTPHILIAX.

W3 tabnuupl pe3ynpTaToB BHUAHO, YTO,
Hapsly C M3BECTHbBIMH KOMaHIaMH, B 3THX
COPEBHOBAHUAX MCKJIIOUUTENBHO YCIEIIHO
BBICTYNIWIM KoMaHIbl 13 Cubupu u anbHe-
ro Bocroka. OHu, moxanyii, BIEpBbIE HUMe-
JIM peaJibHble IIaHChl TOMNACTh B (PUHAI.

Komanna ToMckoro rocygapcTBEeHHO-
TO YHUBEpCUTETa - HOBBIH yemrion CuOupu
n JlampHero Bocrtoka, komaHma JlaibHeBOC-
TOYHOTO TOCYHapCTBEHHOTO YHHUBEpPCHUTETa -
yemnoH Cubupu u HanpHero Bocroka npo-
nutoro roga m kKomanaa HoBocubGupckoro
rOCYIapCTBEHHOTO YHHBEPCUTETA PEUIWIN IO
5 3aja4 U BIEPBbIE BOILLIM B JIECATKY CHIIb-
HEUIUX KOMaHI pernona. Bo3moxHO, ecin
Obl UM JOCTAIOCh YyTh-YyTh IOOOJIBIIIE Be3e-

replacing of one letter in the word with an\\

arbitrary letter;
inserting of one arbitrary letter into the word.

Your task is to write the program that will find all
possible replacements from the dictionary for ev-
ery given word.

HUS, OfIHA U3 ITUX KOMaHa Moria Obl pe-
LIMTh LIECTYIO 33j1a4y U BbIATH B (puHal. By-
IeM HaleqaTbCcsl, YTO BTO CIAy4YHTCcsl B Oymy-
moieM Tofy.

CunbHo TipubaBuu Genopycckue Ko-
Manabpl. OcobeHHo yauBuia komanna besno-
PYCCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETa
TpaHCIIOpPTa, BIIEPBbIE BBICTYIABIIAd B IIO-
nycuHane, HO CyMeBILas Ha IMOCIeAHEeH Mu-
HyTE€ cHaTh ISTYI0 3ajady W IpOpBaThCs B
BEYIIYI0 TPYIIy KOMaHA, PEIIUBIIMX IO 5
u 6 3agad.

[To pemennto xtopu auruiomaMun ACM
C yKa3aHuUEM 3aHSATOro KOMaHIOH MecTa
ObUIM HarpaxIeHbl KOMaHpl, PELIMBIINE IO
5 u 6 3amau. Kpome rtoro, Obuid mpucyxue-
Hbl auIuioMsl Tperseil Bcecepoccuiickoil Ko-
MaHIHON OJUMIMagbsl MO TNPOTrpaMMHUpOBa-
Huto. Komannel, pemusimme 6 3amad, Mosy-
YUJIM AMIUIOMBI TIEpBOM CTENeHHu, 5 3ajgay -
BTOPOH, 4 3ajaud - TPEThEu.

JMIUIOMOM OpraHM3alMOHHOIO KOMHU-
TeTa W XIOPU 3a BbIIAIOIIMECs Ielaroruyec-
KHEe JOCTHXEHMS B IOIArOTOBKE MOJIOABIX
OZIapeHHBIX TMPOTPAMMHCTOB OBUT HarpaxiueH
AHTOH AnekcaHnposuy CyxaHOB - B HacTo-
dlee BpeMs SIBJISIOIIMIACS acIMPAaHTOM Ka-

tenpsl KOMOBIOTEPHBIX TEXHOJOTHUM
CII6I'UTMO u coTpysHUKOM OTAejla Ipo-
rPaMMHBIX pa3paboTOK KOpHOpamuu

Microsoft B Custire.

I'eHepanbpHBIl AMPEKTOpP UYEMIIMOHATA
mupa buwt Ilydep oTMETWI OTIIMYHYK Opra-
HU3ALMI0 YEMIIMOHATA U CKas3all, YToO IO 3TO-
My KPUTEpPUIO BTO OBUT JIyYITUH MOTy(UHAT
atoro roga. Ha coBemanusax 6but chopmu-
pOBaH HOBBIA AMPEKTOpAT Hallel momyu-
HaJIBHOU TPYIIIbl, B KOTOPYID BOLUIA AUPEK-
TOpa MIECTH YeTBEPTh(PMHAIBHBIX T[PYNI U
PETMOHANIBHBIH AMPEKTOp ToMy(uHaNa, KO-
TOPBIM BHOBbH cTan mpodeccop merepOyprc-
KOro MHCTHUTYTa TOYHOU MEXaHUKH U OIITHU-
ku Bramumup Ilapgenos.

Hoxenaem Hawum pebamam yoauu
Ha (PUHANBHBIX COpeeHO8aHUAX!
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Problem F
“The dog task”
Input file DOGIN
Output file DOGOUT
Time limit 10 seconds
per test

Hunter Bob often walks with his
dog Ralph. Bob walks with a
constant speed and his route is
apolygonal line (possibly self-
intersecting) whose vertices are
specified by N pairs of integers
(X;,Y;) —their Cartesian coordinates.

Ralph walks on his own way but always meets his
master at the specified N points. The dog starts
his journey simultaneously with Bob at the point
(X7, Y}) and finishes it also simultaneously with
Bob at the point (X, Yy )-

Ralph can travel at a speed that is up to two times
greater than his master’s speed. While Bob travels
in a straight line from one point to another the
cheerful dog seeks trees, bushes, hummocks and
all other kinds of interesting places of the local
landscape which are specified by M pairs of
integers (Xj,Y;). However, after leaving his
master at the point (X;,Y;) (Where I<i<N)
the dog visits at most one interesting place before
meeting his master again at the point
(X1, Yit1)-

Your task is to find the dog’s route, which meets
the above requirements and allows him to visit
the maximal possible number of interesting places.
The answer should be presented as a polygonal
&ine that represents Ralph’s route. The vertices of

this route should be all ploints (X;, Y ) and the
maximal number of interesting places (X it Y.
The latter should be visited (i.e. listed in the route
description) at most once.

An example of Bob’s route (solid line), a set of
interesting places (dots) and one of the best
Ralph’s routes (dotted line) are presented in the
following picture:

L B

)

HAIIH ABTOPbBI

44




