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Hu>keropoackue ropojicKue OJUMINA/IbI MIKOJBHUKOB [0 UH-
dopmarure: 2005 — 2010 / ITox obm. pex. B. . Jlemoxa.— 3-e
uz., ponosd. — H. Hosropoy: UTI® PAH, 2010.— 144 c.

B cbGopHuke mpencraBieHbl 3ajadu, IIpeajaraBinmecss Ha Hukero-
POACKUX TOPOJACKUX OJIMMIIMAJAX IIKOJBHUKOB 1O wuHpopMaruke ¢ 2005
o 2010 r.; Kaxkaast 3a/1a49a COMPOBOXK/IEHA PEIIEHUEM U IIPUMEPOM IIPOrpaM-
MBI DTO 339K Ha Pa3Hble TeMbl (B TOM YHUC/IE U MATEMATHYECKHE). 31eCh
¥ IIPOCThIE apudMeTHIeCKUE IPEICTABICHNS, 1 KOMOUHATOPHBIE 3aJa4H, pe-
mraeMble riepebopom. Ho ects u reoMerpusi, IpU4YEéM HMHOTIA UCIIOJIb3YOIIAS
i1 ocTpoenus 3PEGHEKTUBHOIO METOAa PEIIEHUS HEOObIYHbIE JJIs IIIKOJTBHOMN
[IPOrPaMMBI [IPEJICTABJIEHUs (JABYJIMCTHAS IJIOCKOCTD B 33J1at€ O IJIABAHUU Ha
sixte). Ilo Bo3aMOXKHOCTH, O0BbICHEHU, TIPpeIaraeMble B pa3bopax pelieHuii,
MOA4EPKHYTO MCIIOJIb3YIOT €CTECTBEHHBIE, IPOCTbIE JJIS IIKOJIBHUKA HUHTEP-
nperaiun. Bee 3ama4qu Moriau 661 GbITH PEleHbl 1 HHBIMU criocobamu (B pam-
KaX TeX Ke y94eOHBIX IIPOrpaMM), HO IPOrPAMMUPOBAHKE MX B OOJIBINNHCTBE
CJIy4aeB IPUBOAMIIO ObI MM K MEJJIEHHBIM, WM K CJIOXKHBIM B peajiu3aluu
aJIrOPUTMOB.

Pexkomenjyercst yuuressM UHGOPMATUKH, & TAKXKe IIKOJIbHUKAM (M CTy-
JIEHTaM ), TOTOBAIMM Ce0s K yIaCTUIO B OJIMMIIMAAAX 110 IPOrPAMMHUPOBAHUIO.

VOK 004.42(079.1.063)

Penenzent 1. A. IllepemreBckuii

Pesynprarsl, apXuBbl U IpyrHe MaTEPUAJIBI OJIIMIINAT
MOXKHO HaiiTu Ha caiite http://olympiads.nnov.ru

DJIEKTPOHHYIO BEPCUIO KHHUTH TAKKe MOXKHO HAHTH
Ha cajiTe http://olympiads.nnov.ru

Opurunaj-MakeT MoaroTossen B cucreme IITEX 2¢

© Asropsl 3a1a4,

yciaoBus 3ajad, pa3bopsl, IPUMEPbl PelIeHu i
U JApyrue MaTepUuaJibl OJIUMIINAL,

2006, 2007, 2008, 2009, 2010
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BeegeHnue

Beepernune

HVI)KGI'OpOp,CKVIe ropoackue oainmMmnumnabl
LWKOJIbHUKOB MO VIHCI)OpMaTVIKe

o 1999—2000 yuebnoro roga Huzkeropoickue ropojcKue OJTUMITAAIbI
MIKOJIbHUKOB 110 WH(MOPMAaTHUKE IPOBOAMINCH Ha 6a3e Himkeropoackoro ro-
CYJIAPCTBEHHOTO TEXHUIECKOTO YHUBEPCUTETA U BXOIUJIN B CUCTEMY BCEPOC-
cuiickux onummra T MKOALHIKOB. C 2000—2001 y4. r. omuMnmnaia B TeIEHTE
HECKOJIBKUX JIET He IIPOBOJUJIACH, U ObljIa BOCCTAHOBJIEHA KaK OTIEJIbHAS
ommammmaza B 2004—2005 yu. 1. Tlepsast (BoccTaHOBJIEHHAS) OJIMMINAIA ObI-
sta ipoBejieHa 19 deBpans 2005 1., 1 ¢ TeX MOP MPOBEIECHUE TOPOJICKUX
omummua o nadopmaruke B Huxkaem HoBropose BHOBB Bomio B Tpaiu-
[HO.

B ommmvnmasie kKakIplil roji IPUHUMAIOT ydacTHe okoJio 70 ydamwmxcs
6—11 xmaccoB u3 Hmxkmero HoBroposga, a HaumHasi cO BTOPO# oJimMIIna-
et —u u3 Hkeropogckoit o6mactu (n3 Caposa n Bamaxsaer); or 20 mo 40
U3 HAX HArpaxKjaalorcs guitomamu. Jlis obecriedeHnsl TAKOTO KOJUIECTBa,
YIACTHUKOB KOMITBIOTEPHBIMU MECTAMU TYP OJUMIIAAIBI TPOBOIUATCS OTHO-
BPEMEHHO Ha HECKOJIBKHUX IIomaakax: B Hay4uno-obpa3oBaresibHOM EHTPE
Nucruryra npukiansoit dusukn PAH (HOIT II® PAH), 8 Huxeropoa-
ckoM rocynapcrBennom yuupepcutere um. H. U. JTobadesckoro, B uree 40,
B jquriee 8 1 B mikoute 30. Y4uacTHUKAM mpejjaraercd B Tedenue 4,5—5 Jacos
permuTh 6 3a/1a9 PA3IUIHONO ypoBHS cjoxkHocTH. Iloce okondaHus Typa
YIACTHUKH, COMTPOBOKTAIOIINE U YIUTEISI IIEPEMEIAIOTCA B KOH(DEPEHI-3a.1
HOII UTI® PAH, rye pelienns: MKOJIbHUKOB IIPOBEPSFOTCS aBTOMATUIECKOM
[IPOBEPSIONIEN CUCTEMOI ¢ BBIBOJIOM IOIPOOHBIX PE3YILTATOB HA dKpaH. [lo
OKOHYAHWH TECTUPOBAHUS TPOUCXOIUT IOJIBEICHNE UTOrOB OJIMMITAAIBI 1
Harpakjenue mobequreseii. Ha 3akpbiTun oJimMnasl BCEM IIPUCY TCTBYIO-
IIM Pa3[al0TCsl KHIKKHA C YCJIOBUSIMU 33124, [MOIPOOHBIMA PEIIEHUAME 1
[IPUMEPAMHE [IPABUJIBHBIX IIPOIPAMM.

OpranmsaTopamMu OJUMIUAJIBI SIBJISIIOTCS JeapTaMeHT 00pa30BaHUs U
CONMAJILHO-IIPABOBOIl 3aIUTHI JETCTBA aJMUHUCTpAIu ropona Hwuxnero
Hosroposa n Huxkeropoickuit rocynapcrsennbiit yausepcuteT um. H. . Jlo-
b6aueBckoro. CrioHCOpaMU OJIUMIAAILI BHICTYHAOT Bemyiue [T-kommanun
Huxuero Hosropoma: xommanust Intel — Huxuauit Hosropos n kommamus




Hwu>xeropoackue ropoackue onmmMnmagbl LWKOALHUKOB MO MHpOpMaTuKe BeegeHnune

Mera; oHu 00€CIeINBAIOT IUTAHIE BO BPeMs Typa U IIOCJE €r0 OKOHYAHUH,
a TaK2Ke TPEJIOCTABIISIOT IIEHHBIE TPU3bI TOOETUTEIISIM.

B s10it KHUTEe TPUBEIEHBI 387291 CO BCEX BOCCTAHOBJICHHBIX OJMMITAAT,
T. e. HaunHasg ¢ 2005 1. K Kax10if 3aja1e mpuBeIeHbI pelieHne U mpuMep
[IPABUIBHON IPOrPAMMBI. 338 OCHOBY OBLIN B3ATHI PENIEHUS U3 KHIKEK, Pa3-
JIaBaBIIHNXCS YIACTHUKAM Ha 3aKPBITHSX COOTBETCTBYIONIIUX OJIMMIIAA; BO
MHOTHX CJIyYasX 9TU pa300pbl ObLIN JOPAOOTAHBI UJIH JO0OABJIEHBI AJIHTED-
HATHWBHBIE METOMBI pereHnst. MHOTHe PEeIeHus OIMMCAHBI ¢ TAKUX TO3UITHIA,
9TO JIJIST MX NOHUMAHUs HE TPeOyeTCs JOMOJHUTEIbHBIX 3HAHUE B 00/1acTH
AJTOPUTMOB. B HEKOTODBIX 33/1a4Uax MOKeT HOTPeOOBATHCS MIN OKA3ATHCH
[I0JIE3HBIM 3HAHUE PA3JINIHBIX OCHOBHBIX HOHSATHN aJIrOPUTMUYIECKOTO IIPO-
rPAMMUPOBAHUSA U IIPOCTEHNINX aJIropuTMOB. B KadecTBe BBeJeHUS B Ty
TeMy MOXKHO PEKOMEHIOBATH KHUTY [1] MUl KJ1acCHIecKnii MHOTOTOMHUK [2],
a Takxke KHATY [3].

IIpumepsl mporpaMM HPHUBEEHDBI JJIs JONOJHUTEILHON HILIIOCTDAINN
CI0CO00B peasu3aIluy U3JI02KEHHOro ajaropurmMa. Ilpn moaroroske kaxx o
3a/[a4H IeHAMH 2KIOPH OJINMIINAIbI ObLIN HAIIMCAHBI HECKOJIBKO IIPOIPAMM-
peleHnii, 3a9acTyi0 Ha Pa3HBIX S3BIKAX TPOTPAMMUPOBAHUS,— MX MOXKHO
cKavaTh ¢ OUIUAIBLHOIO caliTa OJIMMINa b http://olympiads.nnov.ru.
Tam ke MOXKHO CKAaYaTh PEATH3AINN AJbTEPHATHBHBIX METOJOB DEIIEHMNS,
YIOMHHAEMBIX B pa3bopax 3aad.

DTy KHUI'Y B 9JIEKTPOHHOM BHUJIE, & TaKXKe e€ MCXOIHBIN Ko ([JIst cucre-
Mbl IATEX) Takzke MOXKHO cKadaTh ¢ caiita http://olympiads.nnov.ru.

VI ropoackas onnmnuaga

3agaya 6. LLudp

nn:array[0..MaxN,’A’..’Z’]of byte;
s:array[1..MaxN] of char;
ch,chl,ch2:char;

n:integer;

i:integer;

nall:integer;

nl,n2:integer;

procedure out
(i:integer;ch:char;n:integer);
var chl:char;
was:boolean;
begin
if i>1 then begin
was:=false;
for chl:=’A’ to ’Z’ do
if canl([chl,ch] then
case nn[i-1,chl] of
1: begin
if was or (n=1) then begin
out(i-1,chl,1);

break;
end;
was:=true;
end;

2: begin
out(i-1,chl,n);
break;

end;

end;
end;
write(f,ch);
end;
begin

assign(f,’cypher.in’);reset(f);

readln(f,n);

fillchar(can,sizeof (can),0);

for i:=1 to n do begin
readln(f,ch2,chl);
can[chl,ch2] :=true;

end;

readln(f,n);

fillchar(canl,sizeof (canl),0);

for i:=1 to n do begin

readln(f,chl,ch2);
canl[chl,ch2] :=true;
end;
readln(f,n);
for i:=1 to n do read(f,s[il);
close(£);
fillchar(nn,sizeof (nn),0);
for chl:=’A” to ’Z’ do
if can[s[1],ch1] then nn[1,ch1]:=1;
for i:=2 to n do begin
for chl:=’A” to ’Z’ do begin
if can[s[i],chl] then
for ch2:=’A” to ’Z’ do
if canl[ch2,ch1l] then
inc(nn[i,ch1],nn[i-1,ch2]);
if nn[i,ch1]>2 then
nn[i,ch1]:=2;
end;
end;
assign(f,’cypher.out’);rewrite(£f);
nall:=0; nl:=1;n2:=1;
for ch:=’A’ to ’Z’ do begin
if nn[n,ch]=2 then begin
chl:=ch;ch2:=ch;
n2:=2;
end;
if nn[n,ch]=1 then begin
if nall=0 then
chl:=ch
else ch2:=ch;
end;
inc(nall,nn[n,ch]);
if nall>=2 then
break;
end;
if nall>2 then nall:=2;
writeln(f,sss[nalll);
if nall>=1 then
out(n,chl,nl);
writeln(f);
if nall>=2 then
out(n,ch2,n2);
writeln(f);
close(£);
end.
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3agava 6. LLudp VI ropogckas onnmnuaga

uue (ecrectsenHo, npu yeaosun 1 < w < Wi, o). Ona nepebupaer see 3,
«1portyckas» pemenus u3 Wi, a] u nojcuuTbiBag Koau4ecTBo w’' HOpoOIy-
NIEHHBIX pelreHuit (B TOYHOCTH KaK [PH HACUUTHLIBAHUU CAMOIO 3HAYCHUSI
Wi, a], T.e. mobaBiss KOJMYECTBO DENIeHWi, 3aKaHUIMBAIOMUXCs Ha [,
k w'). Ilycts mpu HexkoropoMm [ crano w’ > w, IPUIEM NP MPEIbIILYIIEM
(3 6b110 W < W — 0603HAUMM 3TO 3HaUeHHe w’ Yepes wy. Toraa o4eBuIHO,
YTO UCKOMOE perieHue OyIeT COOTBETCTBOBATD (W — W )-My CPEJIU PelIeHuit
Wli—1, §], nosromy BoizbiBaem out(i— 1, 3, w—wp), 10C/Ie 9€I0 BHIBOIUM (.

DToT crocod MOXKHO MOIUMDUIMPOBATH, YITd, 9TO HAM HAJO CUNTATH
TOJIBKO JIO JIBYX, ¥ TO3TOMY IIPOCTO MOXKHO XPAHUTb, IIPOIYCTUIH JIA MbI
KaKoe-HUOY/Ib PellleHne WK eIlé TI0Ka HeT. A UMEHHO, IIyCTh Mbl, lepebupast
(3, HATKHYJINCH Ha 3, TAOIIee HECKOIBKO (T. €. He HOJIb ) PeIeHn il JJIst HAIIIX
i u . Torpa: ecoiu Wli—1, 8] > 2, ro Bei3biBaem out(i— 1, 8, w), unage: eciu
MBI y¥Ke TPOITyCKAJHM PEIICHUs] B 3TOM BbI30Be (DYHKIMN out Wid w = 1,
10 BbI3BIBaeM out(i — 1,3, 1), unade npomyckaeMm 510 (€IMHCTBEHHOE, T. K.
Wi —1,5] = 1) pemenne. DTOT CrIoco6 U peasn30BaH B IIPUMePe DEIICHNUSI.
B rakom Buie OHO HE BCerjia BBIBOIUT MIEPBOE U 6MOPOE PEIIEHNsI, HO BCETIA
mepBOe U KaKOe-TO eIlle.

Bamernm TakzKe, 9TO J6a PENIEHUST MOXKHO BBIBOJUTH TAKXKE U JIPYTUM
CIOCOBOM: & MMEHHO, MOYKHO BBIBOJIUTD IIEPBOE U NOCAEOHEE PEIEHUsI. DTO
MIO3BOJIUT O0OMTHUCH 0€3 CIIOXKHOM JIOTUKU TIOJICIeTa PEIeHuil, OMncaHHoi
B IPEABLIYIHUX JBYX ab3amax, HO MoTpebyeT HAMMCAHUSI JBYX OTIEJIbHBIX
nporeayp out, KOTOpble OyIyT pa3audarbcs MOpsakoM mepebopa Oyks [:
onHa OyzeT mepedbuparh uxX B ahaBUTHOM IHOPsiIKE, BTOpPAs — B MIOPSJIKE,
obparnom asdasuraoMy. B urore (py IpaBUILHOM BbI30BE UX U3 [JIABHON
IPOrPaMMBI) TIepBasi MpOIeaypa OyJeT BBIBOJUTEH IEPBOe B aJ(aBUTHOM
MOPsIJIKE PEIeHre, a BTOPast — IIOCJIEIHEE.

Kpome Toro, Takoil mojxo | MO3BOJISIET TAK¥Ke B OCHOBHON MpOrpammMe
CUMTATBL HE JIO JBYX, & JO OJHOTO, T.€. JJIs KaXKJOTO 4 W ( XPAHUTb TOJIb-
KO HMEIOTCS JIM COOTBETCTBYINUE PEIeHnsi. DTOH NHMOPMAIN JTOCTATOTHO
JIUIsI BBIBOJIA TIEPBOTO U TIOCJIEHErO PENIeHnil, & 3aTeM, CPABHUB UX, MOYKHO
OIIPEJIENNTh, HAJI0 BHIBOAUTH only Win many. JTa uJes IOJI0KEHA B OCHOBY
pelrenud kra_j.pas, KOTOpoe MOXKHO CKa4aTh B apXUBe PEIICHUH >KIOpH C
cafita http://olympiads.nnov.ru.

MNpumep npaBubHOW Nporpammebl

const MaxN=500; can:array[’a’..’z’,’A’..°Z’] of
sss:array[0..2] of string= boolean;
(’no’,’only’,’many’) ; canl:array[’A’..°Z°,’A*..°Z°] of
var f:text; boolean;
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3agayum onnmnuagHoii nHpopmMmaTuku

B srom paszesne KpaTko ONMCcaHo, KAKOTO TUIA 38291 OBIBAIOT HA OJIIM-
nrajiax mo HHGPOPMATUKE, ITO TPEOYETCs OT YIACTHUKA, ITOOBI PEIUTh X,
1 KaK OOBITHO IPOXOJUT IMpOBepKa perrenuii. Omumcanme COOTBETCTBYET HAN-
6oJtee 9aCTO BCTPEUAIONIMMCS BIUJIAM 3a/1a49; MHOTIA OBIBAIOT 3aJa4d U IIPa-
BUJIA UX IPOBEPKU, HEMHOI'O OTJIUYAONINECS OT IPUBEIEHHBIX HIZKE, 10100~
HBIE CJIydan OOBIYHO STBHO OTOBAPHUBAIOTCS B IPABUJIAX OJIUMITAAIHL.

Sagaun osmMIIIa L 10 HHMOPMATUKE, KaK [TPABUJIO, COCTABJISIOTCS TaK,
9TOOBI JATh YIACTHUKAM BO3MOYKHOCTD [IPOSIBUTH CBOM HABBIKU B COCTABJIE-
HUU Q420PUMMOSE PEIEeHUs 3891 U B PEATA3AINY BEIOPAHHOTO AJITOPUTMA
B IIpOrpaMMHOM Kojie 6e3 ommubok. MHuorme texamdaeckue mpoOJieMbl, UMe-
I0IIe MECTO B PEaJIbHOM IIPOMBIIIJIEHHOM IIPOIPAMMUPOBAHUY (HAIIPUMED,
cozzaHue yI06HOIO HOJIb30BATENBCKOro HHTepdeiica), HAMEPEHHO HUCKJIIO-
YAI0TCsl, ITOOBI MO3BOJIUTD YIACTHUKAM COCPEJIOTOYUTCS HA AJITOPUTME.

[TosTomy B osimMmmmaiax mo nHGOPMATHAKE, & TAKKE BO MHOTHX AHAJIO-
TUYHBIX COPEBHOBAHUSX, CJIOXKUJICS TPAAUIMOHHLIN (bopmar 3a1a1. B 60sb-
MIAHCTBE CJIy9aeB MO KaXKIO# 3a/ade YIaCTHUKU JOJKHBI HAIUCATH IIPO-
rpaMMmy, KOTopast OyJIeT IPHHIMATh HEKOTOPBIE BXO/HBIE JJAHHBIE U PENIaTh
OIMCAHHYIO B YCJOBHUSIX 3aJIady JIJIsl 9TUX JAHHBIX. BXOJHBbIE JAHHBIE IIPO-
rpaMMa JI0JI?KHA CINTBIBATH U3 ONpPeeIéHHOro0 dafiia (MHOr A ¢ KiIaBuaTy-
Pbl); Pe3yJbTaThl pemienus (OTBET Ha 3aJady) IPOrPAMMA TaKKe JOJIKHA
BBIBOJUTDH B ONpeesEHHbI (dailyl (MHOTJa HA 9KPaH); HUKAKOIO JAPYroro
dyHKIMOHAIIA OT POrpaMMbl He Tpebyercs. Bpemsi momycTumoit paboTh
[IPOrpaMMBbl Ha OJIHOM BXOJHOM daiise (0IHOM TecTe), & TaKKe IOy CTUMBIIH
00'beM UCMOJIB3YEMOI TaMATH OOBITHO CTPOTO OTPAHUYEHBI, YTO [MO3BOJISET
OTHEIUTL 3 PEKTHBHEIE PEIeHns 3aa91 0T Hed(DheKTHBHBIX. |

I dIpnoe orpanmdenue 06bEMA HCIOIbL3yeMONH MAMSTH [JIs KayKIOH 3aadM HMEeT
CMBICJI JINIIb TIPU UCIIOJIb30BAHUNA COBPEMEHHBIX 32-OUTHBIX KOMIUIATOPOB. Ha crapbix
16-6urabix KoMmuistopax moz, DOS (Borland Pascal, Borland C u T.11.) o6mmit 06b-
eM IaMATH, K KOTOPOH MOKET IOJIYyYHUTh JOCTYII IporpamMma 6e3 HCIIOIb30BaHus OCOOBIX
NpUEMOB, aBTOMATUYECKH OTPAHUYEH OOIMM 0OBEMOM CBOGOMHON HUXKHEH MMaMATH, KO-
TOPBIA O0OBIYHO cocTaBiisier mopsiaka 450—550 K6 u momkeH yKasblBaThCs B MpPaBHJIAX
omummuaapl. [109TOMy TpU TPOBEIEHUN OJUMITUAIBI Ha CTAPBIX KOMIUJISATOPAX OTPAHM-
YeHpe II0 MaMsATH OOBIYHO CIeIMabHO He yKasblBaeTcs. Bce HIKeropomckue ropojackue
OJIUMITUAJIBI, TIPEJCTABICHHBIE B 9TOM COODHUKE, B CHJLYy PsJla TPUYUH MPOBOUIINUCH HA
16-6uTHBIX KOMIHIATOpax mox DOS, u moToMy orpaHutveHIe IaMsATH BO BCEX 3aa4daX He
YKa3aHo.

3a/1aun, TPUBEJIEHHBIE B 9TOM COOPHUKE, MOYKHO, KOHEYHO, PEllaTh U Ha COBPEMEHHBIX
KOMIIMJISITOPAX, €CJIU IOMHHUTH 00 OIPaHHYEHHUSX IaMATH CTapbIX KOMIWIATOPOB. Ilpu
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Taxkoit ¢popMaT 33189 O3BOJISIET IMMCATH PEIIEHUs IIPAKTHIECKU Ha, JIFO-
OOM COBPEMEHHOM SI3bIKEe IIPOrpaMMHUpPOBaHus 00Inero HasHadeHus. Kak
MIPaBUJIO, Ha OJUMIIHAJIE YIACTHUKAM IIPEIOCTABISICTCS Ha BHIOOD HECKOJIb-
KO IIHUPOKO PACIPOCTPAHEHHBIX S3BbIKOB M CPEJI IPOIPAMMUPOBAHUS, U KarK-
JIBI yYACTHUK MOXKET UCIIOJIb30BaTh HauboJiee yiIo0OHbIE U3 HUX.

YcaoBue 33191 0OBITHO COJIEPKUT TSITh JacTeil:

e 3aroJIoBOK 3aJa4M, KaK IIPaBUJIO YKA3LIBAIOMMI €€ HoMep, Ha3BaHue,
MMeHa BXOITHOTO M BBIXOTHOTO (paiijia, OrpaHndeHre IT0 BPEMEHH U 110
MaMATH, 1 MAKCUMAJILHBIN OAJII, KOTOPBIH JAETCS 3a MOJIHOE PeIleHne
9TOU 3a/1a4u;

OCHOBHOI1 TEKCT, COJIEPKAIIMil IOCTAHOBKY 3a/1aYM1;

DopmaT BXOJHBIX JAHHBIX, OIMUCHIBAIONIU, UTO pOrpaMMa, J0JKHA
OXKWJIATh BO BXOJTHOM ailjie, a TaKXKe yKa3bIBAIOIIWI OrpaHUICHUS
Ha pa3Mep BXOJHBIX JAHHBIX U JApPyryde OIpaHUYeHUsd, KOTOPhIE MOT'YT
UMeTh 3HaYeHne IPU Pa3paboOTKe aJroOpUTMA;

e PopMaT BBIXO/IHBIX JIAHHBIX, OMUCHIBAIONIHIL, 9TO U B KAKOM (popMaTe
IporpaMma J0JI2KHa BBIBECTHU B BBIXOIHON (ail;

e [Ipumep BXommOTO Qaiiia 1 MPaBUILHOTO COOTBETCTBYIOIIETO €My BbI-
xozHoro daiia (Ipy HAJIUIUU HECKOJIbKUX BO3MOXKHBIX [IPABUIbHBIX
OTBETOB MOT'YT CYIIECTBOBATD U JIPYTU€e IPABUIbLHBIE BBIXO/IHBIE (aii-
JIBI, KOTOPBIE HE YKA3aHBI B IPUMEDE).

ITo kaxk10i1 3aj1ave yIaCTHUK, KaK IIPABUJIO, JIOJKEH CJIATh OJHY IIPO-
rpaMMy-perienue (B BUJIE UCXOAHOIO K0aa). [IporpaMMbl-peliienus mpoBepsi-
IOTCH 110 IPUHIAINY «YEPHOrO SIIMKA»: €IUHCTBEHHLIM KPUTEPHEM, [0 KO-
TOPOMY OIEHUBAIOTCS IPOTPAMMBI, CINTAETCs IIPABUIBHOCTD CO3IaBAEMBIX
[IPOrPaMMOIi BBIXOJHBIX (DalljIoB 1Jist KOPPEKTHBIX (T. €. YJ0BIETBOPSIIONINX
dopmaTy BXOJHBIX JAHHBIX) BXOAHBIX (DAMJIOB LIPH YCJIOBUU COBJIIOEHI
orpaHmveHuil o BpeMenn u namsatu. COOTBETCTBEHHO, TIOJHBIM DEIICHIEM
3a/1a9U CIUTAETCs IPOTPaMMa, KOTOPast JJIst JTF000TO BXOIHOTO dailia, ymno-
BJIETBOPSIONIEro (hOpMaTy BXOAHBIX JAHHBIX U OTPDAHUICHUSAM, YKAZAHHBIM
TaM, (OpMUPYeT MPABUIbLHBIN BBIXOJAHOHN daiin. Kpurepun nmpaBuIbHOCTH
BBIXOHOT'O (Dailjia OIPEIESIOTCs 3ajadeil 1 OOBITHO YKA3BIBAIOTCS B TEK-

HEOOXOJMMOCTH YCTAaHOBKU CTPOIMX OTPDAHUYEHUI MaMSTU JJIsi COBDEMEHHBIX KOMIIUJIS-
TOPOB, KaK IIPABHJIO, MOXKHO YCTAHOBUTH Pa3yMHBIE 3HAYEHUS, HCIOIb3yeMble B 0OJIb-
IMHCTBE COBPEMEHHBIX OJMMIMak, (IOpsIKa JeCATKOB—COTeH MerabaiiT), Ipu 9ToM Bce
3a/a4¥, KOHEYHO, OyyT MMETH PEIIEHNsI, U HEPEIKO JayKe TEXHUIECKH HECKOJIbKO Gosiee
IpOCThIe 3a CYET TOro, YTO He IOTpebyercs creruduyuecKasl TeXHUKa pabOThI C JUHA-
MUYECKOH MAMATBIO W T.II. TeM He MeHee, B OTJEJbHBIX CilydasxX (B IEPBYIO OYepelb, B
3agade «Kombl ropoJoB» C YE€TBEPTON OJIMMIIMA/IbL) TIOSBSTCS HOBBIE, CyIIECTBEHHO Gojiee
IIPOCTBIE UAEHHO CIIOCOOBI PEIIEHUsI, YTO OYEHb YIIPOCTUT 3a/a4dy.

8

VI ropoackas onnmnuaga 3agaya 6. LLudp

nyctb N — ero jmuna. /g kaxkaoro uncia ¢ oT 1 1o N u jiyts Kaxk10i OyK-
Bbl @ 0T A 510 Z nocunraem Wi, a] — 4uciio 3akaHIUBAIONUXCA HA OYKBY
a BapuaHTOB pacuudpoBku cjaoBa $[1..7] (T.e. momCTPOKH, cocrosineii u3
LEPBBIX § CUMBOJIOB CTPOKHU S). Bo-IIepBBIX, OUEBHHO, YTO €CJIH i-ii CHM-
BOJI CTPOKU $ ($[i]; cuMBOIIBI HyMepyeM ¢ 1) He MOXKeT pacumdpOBBIBATHCSI
B OYKBY (v, TO 9TO IHMCJIO PABHO HyJt0. IlycTh cuMBOs $[i] MoxkeT pacmmud-
poBbiBaThcs B OyKkBY «v. Ilepebepém Bce OyKBbBI U mMOCIATAEM KOJTUIECTBO
crioco6oB pacumudpoBku cTpoku $[1..4], y KOTOPBIX B KOHIIE UAET CTPOKa S
(T. €. mocsieHUIT CUMBOJI PaBEH (v, & IIPeANocJaeHul — (3); 0Y4eBUIHO, UTO UC-
komoe 3HadeHne Wi, ] Gymer cymmoii mo BeeM (3 MOCYMTAHHBIX BEJIUUUH.
[TomcuéT ke 9TOro KOJMYIECTBA IPU JAHHOM [3 CJIOYKHOCTEH He BBI3bIBAET:
ecm OYKBa v MOXKET UJTH 3a [ B paciudpoBaHHOM TEKCTE, TO OTBET DABEH
Wi — 1, 8], unaue pasen HyJIio.

3HadeHus npu ¢ = 1 BBIYUCISIOTCS OYEBUIHBIM ODPA30M: €CJIU CUMBOJI
s[1] moxker mepeiitu B o, To W[l o] = 1, mnavae W1, a] = 0. Jasee MokHO
B JIBOWHOM ITHKJIE TI0 ¢ U (¢ BBIYUCIUTDL Bce 3Hadenuss W. Takum obpasom
MBI CMOKEM TIOJIyIUTh OTBET HA MEPBYIO YaCTh 3aa4u (HEOOXOIMMO TOJIb-
KO 3aMETUTh, 9TO B IPOIECCE TAKOIO PEINEeHUs] MOIYT TOJIYy4YaThCd OYEHb
GOJIbINIE YUCTIa, HO, T. K. HAC HA CAMOM JIeJie HHTePECyeT, PABHO JIM KaxKJio0e
YUCJIO HYJIO, €IUHUIE, UIH YKe OHO OOoJbIle JubO PaBHO JBYX, TO MOXKHO
BMECTO BCEX 3HAYEHUil, OOJIBIINX JBYX, XPAHUTH IIPOCTO YHUCJIO JBA).

BeiBog perenus B 3aa9ax Ha JUHAMIIECKOE TPOIPAMMUPOBAHIE TIOUTH
BCErJIa OCYIIECTBJIAETCS JOBOJILHO TPOCTO N0 HAacYUTaHHON MaTpure. [1po-
WTIOCTPUPYEM 3TO Ha TpuMepe Harntel 3agaqdu. [lycrs njisa navasa HaMm Ha-
JIO BBIBECTH TOJIBKO OJWH JI060# BapuaHT pacimudpoBku. Jjig 570ro MOXKHO
HOCTYIHTD CJIeLyOIIUM IpocThIM criocobom. Hanmrem npouenypy out(i, «),
KOTOpast 6yIeT BHIBOJUTD B BBIXOJIHOM (haill MpOU3BOJILHYIO PACIINMPOBKY
cTpoku S[1..i], 3aKAHIMBAOIIMXCST HA CUMBOJI (¢ (€CTECTBEHHO, IIPU yCJIOBUM,
aro Wi,a] # 0). Ecam ¢ = 1, To npoueaypa IpOCTO BBIBOAUT CUMBOJI (v
¥ Ha 9TOM 3aKaHdnBaeT cBowo pabory. Eciu ke i # 1, To mporierypa, nepe-
6pas Bce OYKBBI, HAXOUT TaKkyio OykBy [, uro Wi — 1, 3] # 0 u o mMoxer
crenoBath 3a [ (Takas Gyksa Haiinércs, T. k. uHaue Wi, a] 6buto 66l pa-
HO HYJII0), BBI3BIBaET caMma cebsi pekypeusHo: out(i — 1,/) u mocse sToro
BBIBOJUT CHUMBOJI (v. Tenepb, JJisi BBIBOJIA KAKOTO-HUOY/Ib PEIIeHUs] OCHOB-
HOI 3aj1a41 HAJIO nepebpaTh Bee OYKBbI, HafiTu Takyio «, aro W[N,a] # 0,
u BbI3BaTh oUt(N, ).

st BRIBOJA deyx pelieHuil B CJIydae HEOOXOIMMOCTU MOXKHO IOCTY-
[IUTh JBYMSI CIIOCOBAMU: MOYKHO HAIIUCATH NpOIeaypy out(i, o, w), Koropast
BBIBOJUT W-€ B KAaKOM-HuUOyab (Hanpumep, ajiaBUTHOM) MOPSIKE pelle-
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ciioBo (N MaJleHbKUX JIATUHCKHUX OYKB).

MozkeT 0Ka3aThCs Tak, 9TO KAKOH-TO OTKPBITOH OyKBE HE COOTBETCTBY-
er HU OJHA «3amMPOBAHHAS>; 9TO O3HAYAET, ITO 3TA OYKBA B OTKPBITOM
TEKCTe He HUCIOJIb30BATIACD.

dopmaT BbIXOAHbIX AaHHbIX

Eciu BapuanToB gernmdpoBaHus HET HUA OJHOIO, B IIEPBYIO CTPOKY BbI-
xo/iHOTO (haitia BbIBEIUTE ‘N0’ .

Ecsiz BapuanT gemmdpoBannst pOBHO OJIWH, B IIEPBYIO CTPOKY BBIXOTHOTO
daitia BeiBeuTE ‘only’, a BO BTOPYIO — JAemudpPOBaHHOE CJIOBO.

Eciin BapuanToB nemudpoBanus 00IbIE OJHOTO, B IEPBYIO CTPOKY BBI-
xojHOTrO (haiia BeIBEIUTE ‘many’, & BO BTOPYIO M TPETHIO — JIIOObIE 1Ba Pa3-
JINIHBIX BAPUAHTA JENN@POBAHUS CJIOBA.

MNpumep

Bxoodnoti gatia | Bwuixoonot gaiia Bxoodnoti gatia | Buixodrot gatia
1 no 7 only
Uz Aa BCAB
0 Az

2 Ax

zz Cz

1 only Dv

Uz U Bx

Bz

1 5

z AB

2 many CA

Uz uu BC

Xz XU CB

3 DE

uu 4

XX ZZXX

XU

2

ZZ
Pewenne

Sajada JIErKO perraeTcss MeToJ0M JIMHAMIIECKOTO TPOrPAMMUPOBAHUSI.
O6o3HaunM 4Yepe3 s 3amudpoOBaHHOE CJIOBO, 3aJl@aHHOE BO BXOJHOM (aiie,
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CTe YCJIOBUI; OIHUM M3 KPUTEPUEB BCErJa sIBJISIETCS CTPOroe COOJIIO/IEHNE
dopmaTa BEIXOTHOTO daiiia.

B wactHOCTH, B peIllleHMsX YYaCTHUKOB HE OIEHMBAETCS HU CTUJIb Ha-
LHUCaHKUs IIPOrPAMMbl (PACCTAHOBKA OTCTYIIOB, BHIOOD MMEH I[I€PEMEHHBIX,
HaJIM9YMe KOMMEHTApUeB M T.J.), H KOHKDETHbI CII0CO0 peasn3aliuil Bbl-
GpaHHOro ajropuTMa (IpU YCJIOBUHU, YTO BBIOPAHHBI CII0COD YKIIAIbIBACTCS
B OIPAHUYEHHUS ); ITO CBA3AHO C HEBO3MOXKHOCTBIO CTPOroii hopMaIu3aIuu u
00bEKTUBU3AINN TTIOA0OHOM OIEHKH, & TAKYKE C TEM, YTO OTIYACTU YKABZAHHBIE
OCODEHHOCTHU MIPOTPAMMBI SBJISIOTCS TEXHUYECKUMH U HE TPEOYIOTCS st
JeMoHcTparun 3POEKTUBHOCTU U KOPPEKTHOCTH BBIOPAHHOTO AJITOPUTMA.
Kpowme Toro, mporpaMMbl He JOJKHBI TPOBEPSATH KOPPEKTHOCTH BXOJIHBIX
JIAHHBIX, TOCKOJIbKY 3Ta 3aJada TOXKe, KAK MPABUJIO, SIBJSETCSI TEeXHIIe-
CKOIl M He MPEJCTABJSET CJOXKHOCTUA C TOYKH 3PEHUS BHIOOPA aJrOPUTMA
perneHns. YYaCTHUKA HE JOJKHBI TAKKE IIPEIOCTABISTD YKIOPU KAKOe-JIU-
60 omucaHue AJTOPUTMA WK JOKA3ATEJbCTBO €ro KOPPEKTHOCTU TOMUMO
IPABWJILHO pAabOTAIOINIEl TPOrPaMMBI.

CkazaHHOE B IpeIbLIyIIeM ad3ale He 0003HAYAET, YTO YIACTHUKAM He
HY?KHO JOKA3bIBATh KOPPEKTHOCTb BEIOPAHHOT'O aJITOPUTMA WJIH COOTIOIATh
3JIEMEHTAPHBIE TPEOOBAHUS CTUJIS TP HAIIMCAHUU IIPOIPAMMBI, TOCKOJIBKY
BCE 9TO HAIPSAMYIO BJIMSET HA MPABUJIBHOCTH MPOrpaMMbl. JleficTBUTEIBHO,
YYIACTHUK MOXKET OBITh YBEPEH B KOPPEKTHOCTH CBOEH ITPOrPAMMBbI, TOJIHKO
€CJIM OH JIOKA3aJl IPaBUJIBHOCTH aJroOpUTMa; a yaobnoe (opmaTupoBaHue
KOJIa ¥ BBIOOD MPOCTO# pean3alui OYeHb YIPOCTAT €My IIPOBEPKY HAIIU-
CAHHOTO KOJIa U TOUCK ONIMOOK B HEM.

Baarogapst npuHIumny «46pHOroO SIMUKa» MPOBEPKa PEIIEHUH CTAaHOBUT-
¢l MAKCHMAaJIbHO CTPOTOil M 0O0beKTUBHOI. Bojiee TOro, mosiBjisieTcss BO3-
MOYKHOCTD aBTOMATH3AINN ITOTO MPOIIECCa, B PE3YJIbTaTe Yero Ha BCEX CO-
BPEMEHHBIX OJIMMITUA/IAX HEIIOCPE/ICTBEHHO ITPOBEPKA PEIIeHUl yIaCTHUKOB
OCYIIECTBJIAETCS ABTOMATHYECKH (IIPOIPAMMHEO) ¢ MUHUMAJIBHBIM yIaCTUEM
qesioBeka. (B ormyne OT 0JMMIIHAL 110 JPYTUM TOYHBIM IIPEJIMETaM, TAKUM
KaKk MaTeMaThKa Win (HpU3MKa. )

B mporiecce oroToBKE OMUMIIMAIGI XKIOPU TS KaXKION 3amaqun Gpop-
MUPYeT HabOP TECTOB — HAOOP BXOJHBIX (DANTIOB, MAKCUMAJILHOM MTOJTHO TI0-
KPBIBAIOIUI BCE MHOXKECTBO JOITYCTUMBIX BXOJIHBIX (hAlJIOB U HEIIPaBUIb-
HBIX PEIeHU U TO3BOJISIONINI KOPPEKTHO OIEHUTD KaK IOJHbIE, TAK U Ja-
CTUYHBIE DEIeHns 3aJa9; KOJUIECTBO TECTOB OOBIYHO BAPHUPYETCH OT JIe-
csaTu j10 cra. (B GosbmmHCTBE 33189 IPOBEPKa PENIeHNii yYaCTHUKOB Iy TEM
[IPOBEPKH UX IIPOTPAMM Ha 8CET JONYCMUMbLE BXOTHBIX (Dalljiax HEBO3ZMOXK-
Ha B CHJIy OIPOMHOTO KOJUYECTBA MOCJEIHUX, [TOITOMY IIPOBOIUTCH IIPO-
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BEpKa JIMIIb HA OYeHb HEOOJBIIOM UX MOAMHOXKecTBe.) 1o KaxKomy Tecty
TakKe TOJrOTaBJINBaeTCst «daill oTBeTay — IPaBUIBHBIN BBIXOIHOM daiia
I 3Toro Tecta. KpoMe TOro, mo KaxKjaou 3ajatde MUIIETCS CIeIuaIbHas
nporpamma (<«IIpoBepsiolias IPOrpaMMas ), KOTopas HPUHIMAET Ha BXOJ
Tpu daitta: BxoaHo# daits, dhaita oTBeTa U HEKOTOPIH BBIXOIHOM daiir, —
U OIIEHUBAET IIPABUIIBHOCTD IOCJIeHEr0. B mpocTreitinux ciry4yasx, Korjaa oT-
BeT Ha 3aJ[a1y abCOJIIOTHO OTHO3HAYEH, IPOBEPSIONIAs IPOrPAMMa OTPAHU-
qUBaETCsl CPAaBHEHUEM BBIXOTHOTO (haitia ¢ daityiom oTBeTa; B 60jee CI0xK-
HBIX CJIyYasiX HAIMCAHUE ITPOBEPSIOIIEl mporpaMMbl MOXKET CaMmo 10 cebe
IIPEJICTaBJIATh HETPUBUAJIBHYIO 3a/ady.

ITocne sToro mpoBepka pemnieHUil y4aCTHUKOB OCYIIECTBJISETCS CIIEIH-
aJBLHOI 000JIOUKOM — «TeCTUPYIONIEi CUCTEMOiT», KOTOpas JJIs KazKI0T0 pe-
MIeHNs YYaCTHUKA U JJId KaXKJOT'0 TecTa II0 COOTBETCTBYIONIEH 3ajlave 3a-
IIyCKaeT 3TO peIlleHre Ha 3TOM TeCTe, IIOCJe Yero 3aIlyCKaeT IIPOBEPSIONIYIO
IIporpaMMy 3TOH 3aJia4u, KOTopas OlIpe/iesseT IIpaBUJIbHOCTh OTBeTa, BbI-
JIAHHOT'O [IPOTPAMMOi YIaCTHUKA. DTOT MIPOIECC HABBIBAETCS TECTUPOBAHU-
€M, IIOCKOJIbKY COCTOUT B 3allyCKe IIpDOIpaMMbI-pellleHus 110 oYepe U Ha pas-
JINYHBIX TECTOBBIX mpumepax. OTMeTrM, YTO OH HE UMEET HUIEro OOIIero
C TeCTUPOBAHUEM KaK BHIOOPOM M3 HECKOJBKHUX JAHHBIX BAPUAHTOB OJTHOTO
IIPaBUIBHOTO.

WTorom npoBepKu sIBJISETCS OIPEIeJIEHNE IO KaKIOMY TECTY Pe3yJIbTa-
Ta IIPOXOXKJIeHUs 3TOro Tecra. Kak nmpaBmio, 370 MOKeT OBbITh:

e Tect ycnemnrao mpoiinen;

e [IpeBbiiieHne orpaHnveHns HA BpeMs PabOThI WK HA TAMSATH;

e Hecobuiosienne popMara BEIXOAHBIX JAHHBIX (T. €. IPOBEPSIOIIAs IIPO-
rpaMMa He CMOrJIa pa3o6paTh BBIXOAHOM daiin);

e HenpasuibHblil oTBer (T. €. BBIXOAHOMN daitn chopMupoBaH KOPPEKT-
HO, HO HE SIBJISIETCS IPABUJIBHBIM BBIXOIHBIM (DAIOM JIJIst 9TOrO TECTA;
HAIPUMED, HailJIEHO HEONTUMAJLHOE DEIeHUe U T.I1.).

Kpaitae BaxKHBIM SBJIIETCS CTPOTOE COOJTIOIeHe (DOPMATIBLHBIX TPEOOBaA-
HUl K TIporpamme: cjejioBaHne GopMaTy BBIXOJHBIX JAHHBIX, UCIOJIb30Ba~
HUE PABIJIHLHBIX UMEH (Daitios u T. ;1. [TocKoJIbKY ITPOrpaMMbl IPOBEPSIIOTCS
ABTOMATHUYIECKH, JII00ast OMMOKA MOXKET IIPUBECTU K TOMY, 9TO TECT He Oy-
ger 3aarén. OrmMeTnM, 9TO COOJIIOIeHNEe STUX TPeDOBAHUN HE TaK CJI0KHO U
TpedyeT OT y94aCTHUKA B IEPBYIO OYepe/ b BHUMATEILHOCTH.

Ha mkogbHBIX oMMIIMaaX, KAK [IPABUJIO, YIACTHUKA B TEYEHHE BCe-
ro Typa paboTaloT HAJL 33/[a9aMu, ¥ UX PEIIeHUs] ITPOBEPSIIOTCS JIUIND I0CJIe
okonuanus Typa. [Ipu npoBepke 3a KaxKJIblil YCIEINTHO PEIEHHDBI (poiiieH-
HBIil) TECT HAYUCIIAETCS OIPEJIEIEHHOE KOJUIECTBO GAJJIOB TaK, 4TO CyMMa,
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VI ropoackas onnmnuaga 3agaya 6. LLudp

B 3aKPBITOM (T. €. nocsie mudPOBAHUsT) TEKCTE, STO COOTBETCTBHUE U SBJISET-
cs kirodoM mmdpa. B mporecce mudpoBanus KaxKgas OyKBa B OTKPBITOM
TEKCTe 3aMEHSeTCS Ha COOTBETCTBYIOIIYIO eii OYKBY B 3aKPBITOM TEKCTE,
HOPSIIOK OYKB B CJIOBE TIPH 9TOM HE MEHSIETCS.

O tHaKo, MaMSTh Y 9ICHOB XKIOPU OKa3aJIach yXKe He Ta, YTO B MOJIOJbIE
FOJIbI, TI09TOMY YACTO OHU IIyTaJU, KaKre OYKBBI HAJI0 OBLIO 3aMEHITH Ha
Kakue. B pesysibrare Temepb OHU HE MOT'YT BOCCTAHOBUTH CBOU MATEPHUAJIHI,
a oJIIMIuaJa y¥Ke Ha Hocy!

Yro0bI pa3peruTb CBOu MpobdJIeMbl, OHU 00paTUInCh K Bam. st obJrer-
YeHMs BaIeil 3a/Ja9i OHU BBIIHCAJIA Ha OYMaXKKy BCE BO3MOYKHBIE BADUAHTHI
3amudpoBaHus OyKB, KOTOPbIE OHU MOTJIM IPUMEHSATDH, B BHUE HaOOpa map
«OTKpBITast OykBay — «3amudpoBantas Oyksay. Takyke BaM M3BECTHBI BCE
mapel OykB N-ckoro andasura, KOTOpbIE MOTYT CJI€I0BATh OJHA 38 JAPYTroit
B OTKPBITOM TeKcTe. Bara 3ajada COCTOUT B TOM, YTOOBI MO 33IAaHHOMY
3anmu@poBAaHHOMY CJIOBY CKa3aTb, COOTBETCTBYET JIU €My XOTb OJIHO Pac-
i POBAHHOE CJIOBO, €JMHCTBEHEH JIH BAPUAHT PACIIHMDPOBKU, U IPUBECTU
mpuMep BapuaHTOB paciudpoBku cjosa. CiioBo A canraercs BO3MOXKHOM
pacuudpoBKoii ciioBa B, eciin, BO-IIEPBbIX, ero MOKHO «3armudpoBaThy (3a-
MEHsIS KayKIy1o OyKBY Ha OJIHY U3 COOTBETCTBYIOMIUX eii «3aImudpOBAHHBIX»
OGyKB), OJIyYUB CJIOBO B3, U, BO-BTODBIX, KaxK/iasl mapa OYKB cjoBa A, cros-
[IUX PSIJIOM, SIBJISIETCSI JOMYCTUMO# Jiyist N-CKOTo sI3bIKa.

®dopmaT BXOAHbIX AAHHbIX

N-ckuiil S3bIK MOIB3yeTCs JATHHCKUM ajiaBuToM u3 26 OyKB, peructp
6ykB N-cKoe KIOpU HE WHTEPECYET, MOITOMY Be3/le B OTKPBITOM TEKCTE WC-
HOJIB3YIOTCS O0JIbIINE OYKBBI, & B 3aKPBITOM — MaJIEHbKHE.

Ha mepBoit ctpoke BxomHOrO haiina HaAXOAUTCA OFHO Iiesioe uucyio M
(0 £ M < 676) —9ucsao map OTKPBITHIX — «3amudpPOBAHHBIX> OYKB, yKa-
3aHHBIX Ha OyMaxkke, nepemanuoit N-ckum xropu. dasee ciaeayror M cTpok,
Ha KayKJI0¥ HAXOSATCS JIBA CHMBOJIA — CHAYaJ a4 OTKPbITas OyKBa, IIOTOM Ba-
puaHT eé «3armudpoBanusgy. [lapbl He TOBTOPSAIOTCS.

Ha crremyromeit crpoke Haxoqurest onHo mestoe uncio K (0 < K < 676) —
YUCJIO Tap OTKPBITHIX OYKB, KOTOPble MOI'YT MJTH OfHa 3a apyroil. Hasee
caeayoT K cTpok, Ha KaxKJI0i n3 KOTOPBIX 110 JIBE€ OTKPBITHIE OYKBBI, 00pa-
3yIoIe Takyoo napy. [lapbl He TOBTOPSOTCsI. 3aMETUM, 9TO BO3MOXKHA CHU-
Tyarus, KOrJa MOCJIeI0BaATeIbHOCTh OYKB ‘AB’ B cjtoBe jomycTtuma, a ‘BA” —
HET, B 9TOM CJIy4dae CIHUCKe OyIeT JgaHa TOJbLKO mapa ‘AB’) a mapbl ‘BA’ He
Oyer.

Ha crexyiomeit crpoke pacmosioxkeno onuo nenoe ducio N (1 < N <
< 500) — mmna 3ammdpoBAHHOrO CJIOBA, a Ha CJIELYIOIEld CTPOKEe — CaMo
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VI ropogckas onnmnuaga

was:array[1..max] of integer;
bipart:boolean;
prev:integer;

procedure add(u,v:integer);
var pl,p2:pedge;
begin
new(pl);
pl-.v:=v;
pl~.next:=grnew([ul;
pl~.used:=false;
grnew [u] :=p1;

new(p2) ;

p2-.v:i=u;
p2~.next:=grnew[v];
p2~.used:=false;
grnew [v] :=p2;

pl~.pair:=p2;
p2~.pair:=pil;
end;

procedure find(i:integer);
var p:pedge;
q:pedge;
v:integer;
begin
was[i]:=1;
while gr[il<>nil do begin
if not gr[i]l~.used then begin
gr[il~.used:=true;
gr(i]l~.pair~.used:=true;
vi=gr[i]l~.v;

add (prev,i);
prev:=i;
end;

begin
assign(f,’secret.in’);reset(f);
read(f,n,k);
m:=k*n;
n:=n%*2;
fillchar(grnew,sizeof (grnew),0);
for i:=1 to m do begin
read(f,u,v);
v:=v+n div 2;
add(u,v);
inc(d[ul);
inc(dlvl);
end;
gr:=grnew;
dd:=d[1];
while dd>1 do begin
nc:=-1;
prev:=-1;
fillchar(grnew,sizeof (grnew),0) ;
fillchar(was,sizeof (was),0);
for i:=1 to n do
if was[i]=0 then begin
inc(nc);
find(i);
end;
gr:=grnew;
dd:=dd div 2;
end;
assign(f,’secret.out’);rewrite(f);
for i:=1 to n div 2 do begin

grlil :=gr[il~.next; p:=grlil;
find(v); u:=p~.v;
end writeln(f,i,’ ?,u-n div 2);
else grlil:=gr[i]~.next; end;
end; close(f);
inc(nc); end.
if nc and 1=0 then
3apaua 6. LLndp
Bxodnot gatin cypher.in
Buixodnot gatia cypher.out
Oezparuyenue no epemeHy, lc
Maxcumanrvrolt barn 3a 3adavy 100

?Kropu N-ckoit omuMmmnuaabl Mo wH(OpPMaTHKE PENIMIo 3amudpoBaTh
CBOM MaTepHUaJibl IOJICTAHOBOYHBIM Iudpom. g rmudpoBanus Takum
mudpoM 3aaETCs B3AUMHO-OTHOZHAYHOE COOTBETCTBHE MEXKJYy OyKBAMU
asdaBuTa B OTKPBITOM (T. €. 710 mmdpoBanus) Tekcre u OykBaMu ajidaBuTa
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BeegeHnue 3agayv onumMnuagHol nHopMaTuKM

6aJJIOB 32 BCE TECTHI 110 OJHOM 3a/lade paBHA 3asIBJIEHHOMY 3apaHee 00Iie-
My OaJjiIy 3a 9Ty 3a/1a4dy; WHOIIAa BCTPEYAIOTCH 00Jiee CIIOXKHBIE aJITOPUTMBI
Hauncyenus: 6anoB. CymecTByOT u Apyrue GOPMATHI OJTUMITUAT, OTIHIa~
IOIIUECs METOUKON OIEHKU DEeNIeHUil; HAIIPUMeD, BO MHOI'UX OJIMMIIHA 1aX
(B mepByI0 0OUepe/b, B KOMAHHBIX OJUMIINAJAX) YIACTHUKA MOTYT CJaBATh
pellleHnsT Ha IPOBEPKY B TeUeHUEe Typa U MOJIydaTh OT >KIOPU OTBET O pe-
3yJIbTATaX CAAYM, & MPU MOABEICHUN OKOHYATEIHHBIX UTOIOB yINTHIBAETCS
BpeMsi, IOTPAYEHHOE yIACTHUKAMUI Ha PEIeHne KaXKJION 3a1a4u.

OTMmeTnM, 9TO MHOTHE OJIMMIINAIHBIE 33Ia91, OCOOEHHO BBICOKOTO YPOB-
Hs1 (yPOBHS OOJIACTHBIX, BCEPOCCUHCKUX U MEZK Ly HAPOIHBIX OJIMMIIUAJL) TPE-
OYIOT JJOCTATOYHO CEPhEe3HON TEOPETUIECKON TIO/ITOTOBKU B TaK HA3BIBAEMOIt
obsactu computer science (BKIIIOYAOIIEH PA3INIHBIE AJOTPATMBI U METO-
JIbl), KOTOpas He BCerja 00eclednBaeTcs MKOJIbHONW IporpaMMoit (B oTim-
qye OT, HAIPUMED, OJUMIIMAJ O MaTeMaTuke win Qusuke). B kauecrse
JIUTEPATYPHI TI0 OJIUMITHATHBIM 33/[a9aM MOYKHO PDEKOMEHI0BATh KHUTY (4],
cofIepKalyio 60JbIIoH HaOOP 338/1a4 C MOAPOOHBIMU PEIIEHUSIMA U OTTNCAHU-
MU OOIIIX METOJOB, & TaKKe JIUTEPATYDPY, IUTUPOBAHHYO TaMm. OCHOBHBIE
AJITOPUTMBI U TPUEMBI PEIEHUsT 337129 TAKXKE XOPOIIO M3JIOXKEHBI B KHU-
re [1].
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| ropoackas onumnunaga

| ropoackas
onnMMnuaga WKOJIbHNKOB

no nHdopmaTuke
19 despansa 2005 r.

ABTOopbl 3apa4

Hemugos A. H., cryuent 4 kypca BMK HHI'Y;
Kaymmuun I1. A., crynent 3 kypca BIIIOII® HHI'Y;
Kpyrios A. A., crynenr 5 xkypca BIIIOII® HHI'Y;
Jlemox B. ., crapmmuii mpenogasaTeas HHI'Y;
ITosmmros C. B., crynent 4 kypca mexmara HHI'Y;
Tumymes P. ., crynenr 2 xkypca BIIIOII® HHT'Y;
Xaiimosuu . M., crynent 2 kypca BIITIOII® HHI'Y.

3apayva 1. Bunersl

2%
Bxoodnot gatin tickets.in IMMI inratss Do !
Boixodnot gatin tickets.out .p
Ozparunenue no epemen 2c Z U Z 4‘ 4 b
Maxcumanrvroi 6aan 3a 3a0ay 100 hd
Bam apyr paboraer KOHIYKTOPOM B MAapIIPYT- ARTOEYC
ke. OueHb YACTO OH CTAJKUBAETCS CO CJIEILYFOIei
pobJIeMOil: eMy TIepeIaloT HEKOTOPYIO CYMMY JeHer C v
7 3a0BIBAIOT COOOIIUTD, CKOJIBKO OuIeToB Ha 0. B pe- :
3yJIbTATE MY IMPUXOIUTCS TaIATh, CKOJIBKO 2Ke Oue- cep . HH-2005
TOB XOTE€JIH KYIUTD. T NN

33-200
Henasno on caenai oJHO O4YeHbL MHTEpecHOe Ha- e

OJII0JIeHNe: KaK TPABUJIO, YEJIOBEK, MepeIaBas 3a MPOe3l, He JIaéT JIMITHIX
kymop. T. e., eciiu maccaXup mMoIrOTOBUII HEKOTOPBI HAG0P KYIIOP, YTOOBI
KyIHUTh HECKOJIBKO OUJIETOB, HO 3TO YK€ KOJUYIECTBO OUJIETOB MOYKHO KY-
[WUTh, MEpPeSIaB TOJBKO HEKOTODBIE KYMIOpPHL (He Bee) M3 3TOro Habopa, TO
OH He OyJieT mepegaBaTh Takoi Habop. Hampumep, 9Tobbl KynuTh OJUH OU-
JIET CTOMMOCTBIO 6 pyOJieil, YeloBeK He OyIeT IepelaBaTh JiBe KyIIOphl 10
10 pyGureii (T. K. JOCTATOYHO W OJHON JECATKH).

C Jpyroii cTOPOHBI, TACCAYKUPHI, KAK [TPABUJIO, CIUTATH YMEIOT, U Iepe-
JIAHHBIX JIeHeT OOBIYHO JIOCTATOYHO, YTOOBI KYIIUTD HY?KHOE IUCJIO OUJIETOB.
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VI ropoackas onnmnuaga 3agaqa 5. CoBepLueHHO CekpeTHO

[IpoBsesist 3Ty omeparuio ¢ KaxK/10if KOMIIOHEHTON CBSI3HOCTH, MbI Iepeiaém
K yKe paccMOTpeHHOMY ciy4daio K = 1.

Cayuait, korga K paBHO 4, permaercs aHAJOTUIHO IPEIbIIYINEMY, C TOI
JINIIb PA3HUIEN, YTO OIMCAHHYIO OIEPAIUI0 HAaJI0 OyIeT IPOU3BECTH JBa-
2KJIBI: CTEIleHb Ka)KJOUl BEPINUHBI [IOCJIe [IEPBOrO yIajeHNsl CTaHeT PaBHOI
2, a nocJie BTOporo — 1.

W3 nerasteit peasmu3anum OTMETAM HEOOXOIUMOCTD AKKYPATHONU PAOOTHL B
CJIydae HEeCBSI3HOTO rpada, a TaKKe HeOOXOUMOCTb KOPPEKTHOI'O y/IAICHUS
pebpa. Ha camom meste, BMecTO yrasieHus pebep MOYXKHO Ha KaXKJIOH HTe-
pamuu (mpu Kaxka0M ymeHbieHnu K Bapoe) (opMupoBaTh HOBBIH rpad,
dobasass B HETO Te pebpa, KOTOPble HEOOXOIUMO OCTABUTDH; ITOT MOJIXOJ U
peaim30BaH B IpuMepe mnporpaMMbl. KpoMe TOro, MOXKHO HE XPAHUTH CaM
SIJIEPOB IUKJI, & XPAHUTD JIUITh TEKYIIYIO IOCIEIHIO BEPINUHY B IIUKJIE U
MIOPSIKOBBII HOMED pebpa.

Ormerum Takke, 9To JUist ciaydas K = 2 cymecTByer wmjeiino 6osee
[IPOCTOE perteHne. A UMEHHO, HECJIOXKHO [T0Ka3aTh, ITO B rpade, B KOTOPOM
CTelleHb KaXKJI0i BEPIIMHBI PaBHA 2, KaXK/asd KOMIOHEHTa CBI3HOCTU — 3TO
nukit. [leiicTBUTEIFHO, BCTAHEM B IIPOU3BOJILHYIO BEPIIIMHY U MOWIEM 13 HEE
10 KAKOMY-HHUOY/Ib BBIXOsIeMy u3 Heé pebpy. U3 Toit BepiuHbI, Kyma MbL
pUIEM, BBIXOJST POBHO JBa pedpa, 10 OJHOMY MbI IPHUIILIN — IO JIPYTO-
My mnoiiiém najee, u T.7. Ilpuns B odepenHyio BepIINHY 110 OJHOMY DPeODY,
o#IEM M3 Heé NaJjIbllie 110 BTOPOMY pPeOPY, BBIXOJSIINEMY U3 3TOH BepIIu-
wbl. T. K. rpad KOoHedYeH, MBI KOTIa-HUOYIh BEPHEMCS B BEPIIIUHY, B KOTOPOI
y2Ke ObLIN, U HECJIOKHO BUJETH, 9YTO 3TO OYyIET Ta BEPIINHA, U3 KOTOPOIl MbI
Hadayn o06xoj. TakuM oO6pa3oM, MbI 000HIEM BCIO COOTBETCTBYIONLYIO KOM-
[IOHEHTY CBSA3HOCTH, IIOJIyYUB IUKJI, ¥, €CJIU B 3TOM IIUKJIE OCTABUTH Pedpa
Yepe3 OJIHO, TO IOJIYUUTCs KOPPEKTHOE PEIlleHre 331291 B 9TOI KOMIIOHEH-
Te cBaA3HOCTH. IIOBTOPUB 3TO /11 BCEX KOMIIOHEHT CBSI3HOCTHU, MBI PEIIAM
3agaqy. Takum oOpaszoM, MOXKHO OBLIO permuTh 3agady mid K = 1 u 2, He
npuberast K MOWCKY 3JIEPOBBIX IHMKJIOB; momobHoe pernerne Habupaso 40
6aJLJIoB.

Mpumep npaBunbHOW Nporpammel

{$M 65520,0,655360} var f:text;
const max=1000; gr,grnew:array[1..max] of pedge;
type pedge="tedge; d:array[1..max] of integer;
tedge=record dd:integer;
v:integer; n,m,k:integer;
next:pedge; nc:integer;
pair:pedge; i:integer;
used:boolean; u,v:integer;
end; p:pedge;
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3agava 5. CoBepLueHHO CeKpeTHO VI ropogckas onumnuaga

®dopmaT BbIXOAHbIX AAHHbIX

B Beixoamoi#t aitn BeiBemuTe N CTPOK, B KaXKJI0# 10 JIBA YUCJIA — HO-
Mep COTPYJIHUKA U HOMED KOMITBIOTEPA, 38 KOTOPBIM OH JIOJI?KEH PabOTATh.
CTpOKH MOXKHO BBIBOIUTH B IIPOU3BOJIBHOM IIOPSIIIKE.

Ecu ecTb HeckobKO pertennit, BbieuTe Jiobdoe. MoKHO 10Ka3aTh, 9TO
JI7IsT JTI0OOTO BXOIHOTO (paiiyia, YI0BIETBOPSIONIEr0 YKA3aHHBIM OI'PAHIICHH-
M, BCETJa MMeeTCsd KaK MUHUMYM OJITHO pellTeHue.

Mpumep

Bxoodnoti gatia Buizoonoti gatia
31 31
23 12
31 23
12

22 12
12 21
21

22

11

Pewenne

Paccemorpum aBymosibHBII rpad, B KOTOPOM OHOM JT0JI€ COIIOCTABUAM Pa-
OOTHUKOB, a JAPYToi — KOMILIOTEPLI. PeOpo MeXK Iy BepIIUHOMN ¢ U3 IepPBOit
JIOJIN ¥ BEPIUHON j W3 BTOPOI OygeT 0003HaYATh, YTO PAOOTHUK C HOME-
POM ¢ UMeeT JIONYCK K KOMITLIOTEPY ¢ HOMepoM j. Tpebyercss BLIOpATD J1jist
KaXKJION BEPIIWHBI U3 TEPBOIl 0JIM BEPIIUHY K3 BTOPOU, MIPUIEM DPA3HBIM
BEpINUHAM U3 IIEPBOI JIOJIU JTOJ2KHBI COOTBETCTBOBATH PA3HBIE BEPIIIMHBI 13
BTOPOH J0JIN.

Ciyuait, korga K paBro 1: KaxKplii pabOTHUK HMeET JOIYCK POBHO K
OJTHOMY KOMIIBIOTEDY, ¥ TOJIBKO OH MMEET JIOIYCK K 3TOMY KOMIIBIOTepY. Bcé
OYEBHUJIHO, U TPEOyeMasi PACCAIKA OIPEIEISITCS OHOZHATHO.

Cayuaaii, korma K paBHO 2: BO3bMEM JIIOOYI0 KOMIIOHEHTY CBSI3HOCTU B
9TOM JByI0JbHOM rpade. CremeHb KarXI0# BEPIIUHBI B 3TOW KOMIIOHEH-
Te 4THA, & 3HAYAT, B 9TOH KOMIIOHEHTE CYIIECTBYET 3HIepoB UK (UKL,
B KOTOPOM KazK/oe Pe6PO MPOXOAUTCS POBHO OJMH pa3). YIaJuM U3 Ha-
mrero rpada Kaxkjaoe Bropoe pebpo B 3ToMm nukJje. [lociie Takoit omneparun
CTeneHb Kaxk70ii Bepimubl crader paBua 1 (pebpa u3 KaxKIoil BepIIMHbL B
[UKJIE SBJISIIOTCS COCEHUMME, M OJIHO U3 HUX Mbl OCTABUM, a JIPYIO€e YIAJIIM ).
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| ropoackas onumnnaga 3apava 1. Bunetsi

Hamnumure nporpamMmy, KoTopasi, 3Hasl, Kakoii HaOOD JeHer IeperaJiu
KOHJIyKTODY, U CIUTasl, 9TO BBIIOJHAIOTCS ITU IBA IPEIIOJOKEeHUs (ITO HEe
JIQIOT JIMIITHAX JIEHEr W YTO JIEHEI XBaTaeT), OUPEIEIUT, CKOJIbKO OUIIeTOB
MOT' XOTeTh KyIHUThb HAcCaxXup. ['apaHTupyercs, 9TO XOTs OBl OJIHO IIOJIXO-
Jsiiee KOJMYeCTBO OUIIETOB CYIIIECTBYET.

®dopmaT BXOAHbIX AAaHHbIX

B mepBoit cTpoke BxoiHOTO haiiaa HAXOIATCS B MeabiX ducaa N u ¢ —
obI1ee KOJIUYIECTBO IePeJaHHbIX KYIIOP U CTOMMOCThL OJHOIO OMIeTa COOT-
Bercreernno (1 < N <1000, 1 < ¢ < 100000).

Bo Bropoii crpoke BxogHoro daiiia Haxoaarcs N [esblX 9Ace — HOMU-
HAJIbl II€PeJAHHBIX KyIIOp (KaxKblii HOMHHAJ HAXOIUTCS B IIpejiesiax oT 1
10 100 000 BKIIFOUATEHHO).

dopmaT BbIXOAHbLIX AaHHbIX

B BoixosHoi#t aitn BbIBeUTE JBa MEJIBIX YHUC/Ia — CHAYAIA MUHUMAJIb-
HOE KOJITYECTBO OUIETOB, KOTOPOE MOTJIO OBITH HYKHO ITACCAYKUPY, TTOTOM —
MaKCHMaJIbHOE.

Mpumep
Bxodnoti gaiia Buixodnoti gatin
26 23
10 10

Pewenne

QakTruvuecKd, B JIAHHON 3ajade TPeOyeTCsl ONPee/InTh BCE KOJIMIeCTBA
6uteToB k Takme, 9TO UX CTOMMOCTD ck MEHBIIE CyMMapHON CTOUMOCTH BCEX
[EPEJIAHHBIX KYIIOP, HO OOJIbIIIe CYMMAPHO# CTOMMOCTH JIFOOOTO ITOJIMHOKE-
CTBa 3TOro HAOOPa, He COBIIAIAIOIIETO C ITOJTHBIM HAOOPOM.

OnpenennM, Kakue yCaOBHUS Ha k HAKJIAIBIBAIOT 9THU J1BA TPEOOBAHUS.

IIycTh s — cymMmapHasi CTOUMOCTD BCEX MEPEJIAHHDBIX KYIIIOp; TOTJa Ove-
BHUJIHO, UTO MEPBOE YCJIOBHE PABHOCUIIBHO ycsoBuio k < s/c.

IIycTh $1 — cyMMapHast CTOMMOCTH HEKOTOPOTO TOJMHOXKECTBa KYIIIOP,
HE COBITQJAIONIETO C MOJHBIM HabOpoM. Tornma Ijis BBITOJHEHUS BTOPOTO
YCII0BUs HEOOXOIUMO, 9T06bI 66110 k > s1/c. [lycTh m — HauMeHbInast CTOU-
MOCTB CP€JIU ePeJaHHbIX KYIIOP, TOI/a, OYEeBUIHO, S — 11 €CTh HANOOJIbITIAs
CyMMapHasi CTOMMOCTD CPEJIM BCEX TOJMHOXKECTB KYIIIOP, HE COBIIA/ IAIONTIX
¢ nostabIM HabopoM. Clie1oBATELHO, BTOPOE yCJIOBHE PABHOCHJILHO YCJIO-
Buto k > (s —m)/c.

13



3agava 2. fdertann | ropoackas onumnunaga

Tak kak k J0/2KHO OBITDH MEJIBIM YHUCJIOM, TO 3TU JIBA YCJIOBHS IIPEBpa-
MAIOTCS B CHCTEMY

k<)
b> =),

C

rie |x] — nenas gacrs .
[Mocnennee ycaoBre PABHOCHIBHO YCIOBUIO

Ls—mJ .y
¢

IIO9TOMY OTBETOM Ha 3aJa4y ABJIAIOTCA YUCJIa

e [

Mpumep npaBunbHOW Nporpammbi

k

WV

var f:text; read(f,a);
n:integer; s:=s+a;
s,min,c,a:longint; if a<min then
i:integer; min:=a;
begin end;
assign(f,’tickets.in’);reset(f); assign(f,’tickets.out’) ;rewrite(f);
read(f,n,c); writeln(f, (s-min) div c+1,” 7,
s:=0; s div c);
min:=1000000; close(f);
for i:=1 to n do begin end.

3apaua 2. [etanu AlA] |[B[B|B
Bxoodnot gatin details.in A B
Buixodwoti gatin details.out AlAIA B
Ozpanuuenue no epemeny 2c
Maxcumanrvrols barn 3a 3adavy 100 A B|B|3

Ha xnerounom nosie N X M pacmoJioykeHbl aBe KécTKue aerasu. letann
A HakpbIBaer B KaxKJ0il CTPOKe HECKOJIBKO (He HOJIb) IIEPBBIX KJIETOK, Jie-
TaJb 3 — HECKOJIBKO (He HOJIb) TIOCIIEIHIX; KaXKIas KIIETKA JIHOO TIOJHOCTHIO
HaKPBITA OJHON U3 meraJjeil, ubo HeT.

Heragp B HadYMHAIOT IBUTaTh BJIEBO, HE IIOBOPAYMBAs, IMOKA OHA HE
yopérest B A xorst 661 ofHON Kjerkoit. Oupeenure, Ha CKOJBKO KJIETOK
Oyzer caBuHyTa JeTanb B.

14

VI ropoackas onnmnuaga 3agaqa 5. CoBepLueHHO CekpeTHO

assign(input,’balls.in’); al:=a2;

reset (input) ; for j:=1 to m do read(a2[jl);
assign(output,’balls.out’); readln;

rewrite(output) ; draw_between_lines(al,a2);
readln(n,m); draw_line(a2);

for i:=1 to m do read(a2[i]); end;

readln; close(input);

draw_line(a2); close(output) ;

for i:=2 to n do begin end.

3apaya 5. CoBepuwieHHO cekpeTHO

Bzxoodnot gatin secret.in
Buixodnoti gaitin secret.out
Ozpanuuenue no epemeny lc
Maxcumanrvroti baanr 3a 3ada4y 100

B cexpernom 240 ornenie UTIO PAH N corpyaaukos u N KOMIILIOTEPOB.
B otnene BBOmsITCS HOBBIE TpeOOBAaHUS K CEKPETHOCTU. B COOTBETCTBUU C
STUMHU TPEOOBAHUAMH, JJIsT KayKJIOI0 COTPYIHUKA OYIYT OIpPeIesIeHbl POBHO
K KOMITBIOTEPOB, K KOTOPBIM 3TOT COTPYAHUK OYIET UMeTh JOIyCK (T. €. 3a
KOTOPBIME 3TOT COTPYAHUK OyJIeT UMETh IIPABO PaboTaTh), IPUIEM TaK, YTO
K KaXKJIOMy KOMIIBIOTEpPY OyJyT MMETbH JIOIYCK POBHO K COTPYIHUKOB.

Nudopmanust 0 ToM, KAKOl COTPYAHUK K KaKOMYy KOMIIBIOTEDY Oy/er
UMETH JIOIIYCK, Oy/IeT M3BECTHA JIUIIb HEIIOCPEICTBEHHO II€PE]] BCTYIIJIEHUEM
HOBBIX TpeOoBaHuili B cuity. Takum ob6pa3oM, 9ToObI He MpephiBaTh PaboTy
OTJIeIa, COTPYAHUKN JOJIKHBI Oy/yT OBICTPO PEIUTh, KTO 33 KAKAM KOM-
nbioTepoM Oyzer padorars. s 9TOr0 MM HEOOXOAUMO 3apaHee HAINCATH
IpOrpaMMy, KOTOpas 110 JTI0OOMY pPaCIIPeIe/IEHUI0 JOIYCKOB COTPY/IHUKOB
HAMIET PACCaAJKy COTPY/IHUKOB IO KOMIIBIOTEPAM, YAOBJIETBOPSIOILYIO STUM
JIOIIyCKaM.

Ob6parure BHUMaHUe, 9TO 3HadYeHue K Toxke OyleT M3BECTHO JIUIIL B
rocjieianit MOMEHT. VI3 00mux coobpaskeHunii CeKPeTHOCTH U3BECTHO JINIIb,
aro K Oyner paBHsThca wim 1, wian 2, win 4; MO3TOMY Ballla IPOrpaMMa
JOJI2KHA yMeTh paboTaTh /i JIIoOOro u3 3TUX Tpex 3HadeHuit K.

dopmaT BXOAHbIX AAHHbIX

B nepgoii cTpoke BxomHoro daiiia 3anmcanbl HATypaabHble ducaa N u
K (1 < N <500). Janee cienyior KN ¢Tpok, B KaxKJI0il U3 KOTOPBIX 3aIlK-
CAHBI JIBa HATYPAJBHBIX YUC/IA — HOMEDP COTPYIHUKA U HOMEP KOMIIBIOTEPA,
K KOTOPOMY 9TOT COTPY/IHUK UMEET JIOTYCK.

FapanTupyercst, 9T0 KaXIblil COTPYIHUK UMEET JOIYCK POBHO K K KOM-
MBIOTEPaM, ITO K KaXKJIOMy KOMIBIOTEPY POBHO K COTDYJHUKOB UMEIOT JIO-
myck, u yro K pasHo qubo 1, smmbo 2, aubo 4.
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3agava 4. LWapukn VI ropogckas onnmnuaga
MNpumep

Bxoodnoti gatin Buoixodnoti gatin
34 #-# . #

#Hit.# [/ \ /1

#.H## # . #-#

HitH# I\ 71X|

#H-#-#-#

34 L #

HL / \

#.#. # . #

HLL \ /

#

IIpumevwanue: IlepBoIil IpuMEpP COOTBETCTBYET PUCYHKY.

Pewenne

Sajada peniasach JIErKO, HeOOXOIUMO OBLIO JIIIL AKKYyPATHO pPeaJiu-
30BaTh TPeOyemMyio JIOruKy. MOoKHO OBLIO COXPAHUTH B MAMSATH MATPHUILY
pasmepa (2N — 1) X (2M — 1) u akKypaTHO €€ 3al0JHUTD, & MOYXKHO ObLIO
JlaKe CUUTBIBATH CTPOKM BXOJHOrO (Daifjia Mo OJHOW U, XPaHs B HAMSITH
TOJIBKO TEKYIILYIO U IPEJBIIYINYI0 CTPOKH, BBIBOJIUTD JIAHHBIE B BBIXOJHOM
daitn. Ilocaeauuit BapraHT 1 peajn30BaH B MPUMEPE PEIICHUSI.

MNpumep npaBuabHOW Nporpammebl

const maxm=100; else write(? ?);
type line=array[1..maxm] of char; for i:=2 to m do begin
var al,a2:line; if (11[i-1]=’#’) and (12[i-1]=’#’) and
n,m,i,j:integer; (11[il="#’) and (12[i]=’#’) then
write(’X’)
procedure draw_line(var l:line); else
var i:integer; if (11[i-1]=#’) and (12[i]=’#’) then
begin write(’\?)
write(1[11); else
for i:=2 to m do begin if (12[i-1]1=#’) and (11[il=’#’) then
if (1[i-1]="#’) and (1[i]l=’#’) then write(?/?)
write(’-?) else
else write(’ ?); write(’ ’);
write(1[i]);
end; if (11[i]=’#’) and (12[i]l=’#’) then
writeln; write(?|?)
end; else
write(’ ?);
procedure draw_between_lines(var 11,12:1line)|; end;
var i:integer; writeln;
begin end;
if (11[1]=’#’) and (12[1]=’#’) then
write(’|?) begin
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| ropoackas onumnnaga 3agava 2. Hdetann

®dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpoke BxomHOTO daiiia pacnosioxkenbl q8a uncaa N u M —
YUCI0 CTPOK U €Tosi610B coorBercTBento (1 < N, M < 100). Hazee cie-
ayior N CTPOK, 3aJIaI0IUX PACIIOJIOXKeHre JeTaseit. B kaxioit Haxoaurcs
posHO M cuMBOJIOB ‘A’ (KileTKa, HaKpbITas getansio A), ‘B’ (HakpbiTas je-
taabo B) uin ‘.7 (cBoGomHAsS KIIeTKA).

®dopmaT BbIXOAHbIX AAHHbIX

BroiBequTe B BBIXOMHOM haiil OJHO UHUCJIO — OTBET Ha 3aJaTY.

Mpumep

Bxodnoti gaiia Buixodnoti gatin
46 1

AA.BBB
A....B
AAA..B
A..BBB

IIpumevanue: Ilpumep cOOTBETCTBYET PUCYHKY.

Pewenne

DTO0 camas MPOCTasi 3a/1a9a OJUMITAAbI, PACCINTAHHAS HA TO, 9TO C HEl
[0 CHJIAM CHPABUTHCS KAXKJIOMY U3 yIaCTHHKOB.

[TopcunTaeM, CKOJIBKO IYCTHIX KJIETOK HAXOIUTCS MEXKJTY JBYMSI JIETAJIsI-
MU B KaxK/10ii cTpoke. 113 Bcex cTpok BbIGEpeM Ty, B KOTOPOI 9TO KOJIUIECTBO
MUHUMAJIBHO (MJIM OJIHY M3 HUX, €CJIU TAKOBBIX HECKOJIbKO). [Tokaxkem, 4To
9UCJIO IYCTOT B 9TOU CTPOKE U OYIeT OTBETOM Ha 3aJ1ady.

Eciu mbr capunynmm Jietaib B Ha OJIHY KJIETKY BJIEBO, TO KOJUIECTBO
IIyCTOT B KaXKJIOW CTPOKE YMEHBIIUTCS Ha enuHuIly. Jleranb yupércs Juiib
B TOM CJIydae, KOTJa B KAKOW-TO CTPOKE IIYCTOTHI BOOOIIE MCIE3HYT, & OJI-
HOM U3 TIePBBIX TAKUX CTPOK OyIeT nMeHHO BeiOpanHas. OCTasoch 3aMeTUTh,
9T0, TaK KAK 38 KaXKJIBII CIIBUT YUCJIO IIyCTOT B BBIOPAHHOM CTPOKE YMEHb-
MIAJIOCH HA EIWHUILY U B KOHIIE OHO CTAJIO PABHBIM HYJIIO, TO KOJUIECTBO
CJIBUTOB U €CTh HAYAJIBHOE KOJIUIECTBO IyCTOT B CTPOKE.

Mpumep npaBunbHOW Nporpammel

const inf = ’details.in’; min :integer;
ouf = ’details.out’; begin
var y, x:integer; assign(input,inf);
c :char; reset (input) ;
i, j:integer; assign(output,ouf) ;
P :integer; rewrite (output) ;
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3apaya 3. Yucna | ropoackas onumnunaga

readln(y,x); if p<min then
min:=101; min:=p;
for i:=1 to y do begin readln;
p:=0; end;
for j:=1 to x do begin writeln(min);
read(c); close(output) ;
if c=’.’ then close(input);
inc(p); end.

end;

3apaya 3. Yucna

Bxoodnot gatin numbers.in
Buixodnot gatia numbers.out
Oezparuyenue no epemeHy, 2c
Maxcumanrvrots barn 3a 3adavy 100
Jlama TOCIEI0BATEILHOCTD YHUCET A1, (32, - .., GN. 32 OIHY OIEDAIIIO

pasperaeTcss yAaduTh Jaoboe (KpoMe KpaWHHUX) 9HCJI0, 3alUIATUB 3 3TO
mrpad, paBHBI TPOU3BEIEHUIO ITOTO UUCIA Ha CYMMY coceqHux. 1pedy-
ercs yJaJuTh BCE YUC/a, KPOMe KpailHuX, ¢ MUHUMAJLHBIM CYMMAPHBIM
mTpadoMm.

Hanpumep:

HauasbpHast mociie10BaTeIbHOCTD:

150 51 50 1.

Yransem uerséproe uncyo, mrpad 50 - (1 4 51) = 2600, moxyaaem

150 51 1.

Vaansem Tperbe yucso, mrpad 51 - (50 + 1) = 2601, nonygaem

150 1.

Yransem sropoe uncio, mrpad 50 - (1 + 1) = 100.

Uroro mrpad 5301.

®dopmaT BXOAHbIX AAHHbIX

B nepBoii crpoke BxoaHO0r0 Baitia pacnosozxkeno ouno anciao N (1 < N <
< 100) — KOJIMYECTBO YHCET B HOCIE0BATEIHHOCTH.

Bo BTOpOIT cTpoke HaxoagaTca N IeJbIX YUCET a1, G2, ...0N; HOKAKOe
U3 9ucesl He IpeBocxouT 1o moaysiio 100.

®dopmaT BbIXOAHbIX AAaHHbIX

BriBeuTe B BBIXOIHON (hailim 0IHO IUCTIO
mrpad.

MUHUMAJIbHBIA CyMMapHBIA
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VI ropoackas onnmnuaga 3agava 4. Lapukn

Oy/Z1eT peICTABIATE OO0 MPSIMOYTOIbHYIO ceTKY U3 N ¢Tpok u M cToJib-
OB, B HEKOTOPBIX y3JIaX KOTOPO OYIyT PACIOIAraThCs PA3HOIBETHBIE TITa~
pol. g obecrniedenust }KECTKOCTH KOHCTPYKIMH IIAPhI, PACIIOJIOXKEHHBIE B
y3J1aX, COCeJHUX 110 BEPTHUKAJIH, FTOPUIOHTAJIN UJIH JIUArOHAJIM, HEOOXOINMO
COEIMHUTDH MeTaJUINYeCKUMU cTepkHsMu. Bosiee cTporo, JBa mmapa Jg0JIxK-
HBI OBITH COEJIMHEHBI CTEPYKHEM, €CJIU PA3HOCTh HOMEPOB CTPOK, B KOTOPBIX
PACIIOJIOZKEHBI ITH MIAPHI, HE MIPEBOCXOJIUT IO MOJLYJII0 €IMHUIII, U PA3HOCTh
HOMEPOB CTOJIOIOB TOXKE HE TPEBOCXOIUT TI0 MOJLYJIIO €IIMHUITHI.

Hamnummure nporpaMmMy, KoTopas 10 3aJaHHOMY PACIIOJIOXKEHUIO MAPOB
[IO3BOJIUT OIIPEJIENIUTh, KaK OyJIeT BBIIVIAJIETH CKYJIBITYPAa II0CJIE YCTAHOBKH
CTEepzKHEI.

®dopmaT BXOAHbIX AAHHbIX

B nepsoii crpoke BxogHOro daityia HaXomsTCsa JBa HATYPAJIBHBIX YUCTIA
N u M — pasmepst koucrpykuuu (1 < N, M < 100). Hasee caenyor N
cTpok 1o M cumBOJIOB B Kaxkaoit. Kaxaprit cumBos1 — 910 mwim ‘#’, 0603Ha-
JaIoNUii, YTO B COOTBETCTBYIOIIEM y3Jjie Oy/IeT HaXOAUTHCS MAPUK, Wiad ‘. ,
00603HAYAIONINI, IYTO COOTBETCTBYIOININH y3€JI OYIeT MyCTOi.

®dopmaT BbIXOAHbIX AAHHbIX

BriBemure B Bhixoamoit daitt 2N — 1 crpoky mo 2M — 1 cuMBOJIOB B
KasKJI0M, M300paskaiolie KaK caMi MIapbl, TaK U COEUHSIONINE UX CTEPIK-
HU. A UMEHHO, B HEUETHBIX MO3UIUSIX HEUETHBIX CTPOK BBIBEIUTE CUMBOJI ‘#’
uia ‘., B 3aBUCUMOCTHU OT TOT'O, 3aIlOJIHEH 3TOT y3eJ [IAPUKOM WJIN HeT, a
B OCTAJIbHBIX MO3UIUSX BBIBEJIATE OJMH U3 CUMBOJIOB ‘ ’ (mpobed), ‘-’ (Mu-
uyc), ‘|’ (Beprukanbhas namouka, ASCII #124), ‘/’ (npo6s, ASCIT #47),
‘\’ (obparubrii cierm, ASCIT #92) unu ‘X’ (narunckas 3ariaBaas Oyksa X,
ASCII #88), orpaxaomuii KOHGUIYPAIIUIO CTEPXKHEH B COOTBETCTBYIOIIEM
MECTEe CTPYKTYPbI.

Ecin kakasi-To cTpoKa BBIXOMHOTO dailia JO/KHA 3aKAHIUBATHCA HA,

HpO6€.HbI, X MOZKHO H€ BBIBOJIUTD.
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3agava 4. LWapukn

VI ropogckas onnmnuaga

JHHEYI0 apudMeTnky. B naHHON 3ajatve HYKHBI BCErO JIMINL JBE OIlEpa-
UM — YMHOXKEHUe «JJIMHHOT'O» YHCJIa Ha «KOPOTKOEe» U CpaBHEHHUE JIByX

< JJIMHHBIX» YUCEeJI.

MNpumep npaBuabHOW Nporpammebl

const maxp=100;
maxl=maxp+4;
type tlong=array[1..maxl] of longint;
var f:text;
a,t:tlong;
b:integer;
pow:integer;

procedure readlong(var a:tlong);
var t,i,j:integer;
ch:char;
begin
i:=0;
repeat
read(f,ch);
if not (ch in [’0’..°9°]) then break;
inc(i);
a[i] :=ord(ch)-48;
until false ;
for j:=1 to i div 2 do begin

t:=aljl;

aljl:=ali+1-j1;

ali+1-j]:=t;
end;

end;

function lesseq(var a,b:tlong):boolean;
var i:integer;
begin
for i:=maxl downto 1 do begin
if a[il<b[i] then begin

end;
end;
lesseq:=true;
end;

procedure mullong(var a:tlong; b:integer);
var i:integer;
begin
for i:=1 to maxl do
al[i]:=a[i]*b;
for i:=1 to maxl-1 do begin
ali+1]:=ali+1]+a[i] div 10;
alil:=al[i] mod 10;
end;
end;

begin
assign(f,’lg.in’);reset(£f);
readlong(a);
read(f,b);
close(f);
fillchar(t,sizeof (t),0);
t[1]:=1;
pow:=0;
while lesseq(t,a) do begin
mullong(t,b);
inc(pow) ;
end;
dec(pow) ;
assign(f,’lg.out’);rewrite(f);
writeln(f,pow);

| ropoackas onumnnaga 3agaya 3. Yucna

Mpumep

Bxodnot gaiin Buixodnoti gatin
5 5301

1 50 51 50 1

Pewenne

Sajada perraeTcs MeTOIOM JIHHAMUYIECKOTO ITPOIPAMMUPOBAHMS.

3asesém kBagpaTHyto Marpuily M pasmepa N x N. B sueiike M;; 6y-
JIeM XpaHUTh MEHUMAJIBHBIN MITpad 3a yaaaeHne BCeX 9ucel ¢ §-T0 110 j-e He
BKJIIOYUTEIHHO (JIEMEHTHI MATPUIIBI, Y KOTOPBIX 4 2> j, HAM He OYyILyT HyK-
ubl). [lopcanTebiBars 91U mirpadbl OyaeM cieayomuM 00pa3oM: IIOCKOJIbKY
Cpei UHcesl MEXKIy i-M M j-M Kakoe-TO (k-e) MbI JIOJDKHBI YIAJIUTh I10-
cJIeTHUM, TO TepebepéM Bce k OT ¢ 70 j He BKJIIOUUTEILHO U MTOCUUTAEM
HAUMEHbBIHI mTpad 3a ymajleHne BCeX UHCe] MEeXKJy § U j IpPU YCJIOBUH,
qro k-e ymajsiercs mocJaemHUM. DTOT mTpad paBeH CyMMe HAMMEHBIITHX
mrpadoB 3a yajgeHne Beex ducel ¢ ¢ mo k (My), ¢ k mo j (My;) u mrpada
3a mocienHee ynastenue — (a; + a;) - a. Torma ouesunmo, IT0

M;; = min (Mik + My +ag - (a; + aj)).
i<k<j

Hecnoxuao mocunTarh 3716 MEHTHI MATPUITHI C MHIEKCAMU, OTJIMIAIOTTIMU-
cd Ha 1: Tak KaK yJIaJIaTh MeXK/ly COCEJJHIMU IUCIaMu Hedero, To M; ;41 = 0.

Ocrasioch TONBKO BBIYUCIUTD BCE 3JIEMEHTHI MATPUIBI (HAIIPEMED, B O~
PAIKE YBEJIUYEHUsl PA3HOCTU MEXKJy UHJIEKCAMH) U IOCMOTPETh HA YUCJIO
M N, KOTOpOe 1 OyIeT OTBETOM Ha 3a/1a9y.

Kpowme Toro, majo akkypartHo obpaborars ciaydait N = 1. Bermenpuse-
JEHHBIN aJrOPUTM JJIsl 9TOrO CJIydas He IOJXOJUT, HO OYeBHUIHO, UTO, TaK
KakK yaayarh npu N = 1 "Hedero, To orBet 31ech — (.

Mpumep npaBunbHOW Nporpammel

const inf=100%100%200%10; for i:=1 to n do
var n:integer; read(f,alil);

lesseq:=true; exit; close(f);
end; end.
if alil>b[i] then begin
lesseq:=false; exit;
3apaua 4. Wlapuvkn
Bxodnot gatin balls.in
Buixodnot gatia balls.out
Oezparurenue no epemeHy, lc
Maxcumanrvroi 6aan 3a 3a0any 100

Q®upwma, B KOTOpoit paboTaeT Balll JAPYT, PEIInIa
YCTAHOBUTH HA KOHEYHON OCTAHOBKE CBOMX MapIIpYy-
TOK OOJIBIITY IO aOCTPAKTHYIO CKYJIBIITYPY CO CBOUM JIOrOTUIIOM. CKYJIBITYpa

128

a:array[1..100] of integer;
M:array[1..100,1..100] of longint;
f:text;

i,1l,k:integer;

min:longint;

begin
assign(f, ’numbers.in’);
reset (F);
read(f,n);

for i:=1 to n-1 do
M[i,i+1]:=0;
for 1:=3 to n do
for i:=1 to n-1+1 do begin
min:=inf;
for k:=i+1 to i+l-2 do
if min>M[i,k]+M[k,i+1-1]+
alkl*(alil+a[i+1-1]) then
min:=M[i,k]+M[k,i+1-1]+
alkl*(alil+ali+1-11);

17



3agayva 4. lNeprog apobu | ropoackas onumnunaga

M[i,i+1-1] :=min; writeln(f,M[1,n])
end; else writeln(f,0);
assign(f, ’numbers.out’); close(f);
rewrite(f); end.

if n<>1 then

3apaya 4. lNepuoa apobdu

Bxodnot gatin period.in
Buixodnot gatia period.out
Oezparuyerue no epemeHu 2c
Maxcumanvroi 6aan 3a 3a0ay 100

Pacemorpum npobs 1/n, n > 2. Kak ussectHo, uudpsl B €€ mecaTud-
HOMl 3ammcy HAYWHAST ¢ HEKOTOPOr'O MECTa, MOBTOPSIOTCS. MUHIMAIBHYIO 110
JJIMHE MOBTOPSIONLYIOCs (6€3 MPOMEXKYTKOB) 9aCTh HA3BIBAIOT [EPUOIOM;
YaCTh [I0CJIE 3AIIATON, KOTOpasl He BXOJUT HU B OJUH IIEPUOJT, HA30BEM IIPE/I-
[IEPUOJIOM.

T'oBops cTporo, mycTnb

)
- = 0,&1@2&3 ce ey
n

NpuYéM 3aIUCh He KOHYAETCS Ha BCe JEBSITKH, T. €. JJIs BCeX ng > 1 cyie-
CTBYET 1. > Ny TAKOE, ITO a, 7 9.

Kaxk m3Bectno, jjist 106010 n > 2 CymecTByer Takas mapa IeJIblX TUCel
(m,1), m > 0,1>0, 910 a; = aj4m 21a Beex j > I. Boibepem cpenu Bcex
TaKWX IIap Mapbl ¢ HAUMEHBIIUM 1, 8 CPEJU HUX — I1apy € HAMMEHBIINM [.
Torma m mHazbBaeTca daunoti nepuoda, a | — daunoti npednepuoda Ipodm
1/n; crpoka ‘aj41ai42 - .. a1+, Ha3bBaeTcs €€ nepuodom, a ‘aias...a; —
npeonepuodom.

Hampuwmep,

n = 28:

1/28 = 0,03(571428), npeanepuos ‘03’, ero jyuna 2; nepuox ‘571428’
JJiHa, 6;

n=>5:

1/5 = 0,2(0), mpeanepuox ‘2’, muua 1; nepuog ‘0’, quaa 1.

n=3:

1/3 = 0,(3), npeauepuoy mycroii (’), mauna 0; nepuoy, ‘3, aymua 1.

ITo mamHOMY 4MCIy M HaliauTe JJIMHY IpeJllepHoa WU JIJIMHY [ePHOJIA
y apobu 1/n.
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VI ropoackas onnmnuaga 3agaya 3. Jlorapucpm

TaxKoe I1eJjioe k, 9To
bk <a< bk+1;

910 k MBI Oy/ieM HA3BIBATH IEJI0I 9aCThIO JIOTapudMa ¢ M0 OCHOBAHUIO b.
Hamnwmure nporpaMmmy, Koropasi OyJeT BBIYUCIATH IEJIYI0 YacTh JOra-

pudma.

®dopmaT BXOAHbIX AAaHHbIX

B nepBoii cTpoke BxomHOTO baiiaa 3anucano ofHo mesnoe ducyo a (1 <
< a < 10199 Ges Bemymmx mymeit. Bo BTopoit cTpoke BXoaHOTO daiita
zanmcano neaoe aucio b (2 < b < 100).

@®opmaT BbIXOAHbIX AAHHbIX

B BeIxomHOIt (aitn BeIBeIUTE OTHO YUCJIO — IEIYI0 9acTh Jiorapudma a
110 OCHOBaHUIO b 6€3 Beaymux HyJIeil.

Mpumep

Bxodnoti datia Buizoonoti gatia

12345678987654321 33

3

8 3

2

2 0

5
PeweHue

Bynem pemarh 3amadqy caMbIM OPAMHUTUBHBIM METOIOM — BO3BOIUTD

gucso b B cremenu 1, 2, ..., k, moka name 4ucio b* me cramer Gosble a.

Torma oueBuaHO, uTo k — 1 1 ecTh OTBeT Ha Halny 3aja4dy. Ho He oueBmIHO
TO, ITO HAII &JITOPUTM JTOCTATOUHO OBICTPO HAMIET penieHne u yA0KUTCS B
orpannvenue 1mo spemenn. [lonpobyem oneHuTh pe3ysbrar cBepxy. s 3a-
JIAHHOT'O b OJIHO3HAYHO HAMJIETCH TaKoe IIesioe 9ucio ¢, uro b* 1 < 10 < b®.
3aMeTuM, YTO @ BCErja CTporo Menbliie, yeMm 10™, rjge n — JJIMHA YUCTA
a B gecaruunoit 3anucu. Torma a < 10" < b"*. CiaemoBaTe/IbHO, HCKOMOE
quciio k me 6osibite ne. [Ipu HanbobIeM TOIyCTUMOM 3HAYEHUN ¢, PABHOM
1019, 3pavgenne n MakcmMmambHO T paBHO 101. MakcuMaIbHOE BO3MOXKHOE
3HadYeHne x JocTuraercd npu b = 2, korma xr = 4. ITosToMy st JaHHBIX
orpanmvyeHuil OTBeT Bcerga Menblne, yeM 404. [loaTomy HeCIO)KHO BHJIETD,
YTO TIPUBEIEHHOE PEITieHne BIIOJIHE YKJIAIbIBAETCS B OTPAHUYIEHNE 110 BpeMe-
uu. st Toro, 9TOOBI TOJTHOCTHIO PEITUTH 3318y, HEOOX0INMO PeaTn30BaATh
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3agaya 3. Jlorapudm VI ropogckas onnmnuaga

HE 0CTaJIOCh, OY/IEM pPacX0/0BaTh MOHETHI n3 BTOporo. CoOTBETCTBEHHO, B
[IEPBOM pe3epByape M3HAYAJIbHO HAXOJUTCH HOJIb MOHET, OH IIOIOJIHAETCH,
KOTJIa TIACCAXKUPBI OPOCAIOT H-pyOJieBble MOHETHI, U IO BO3MOXKHOCTH Pac-
XO/TyeTcsl, KOTJa HaJI0 BBIIABATE CIady. BTOpPOIl ke pe3epByap HUKOTIA HE
[IOTIOJTHSIETCSI, JIUIIb PACXOYETCsI [T0 HEOOXOMUMOCTH.

HeciioxH0 BUAETH, YTO IPU TAKOM IIOJXOJ€ OTBETOM Ha 3aJady Oy/eT
obI1ee KOJIMYECTBO MOHET, N3PACXOJ0BAHHBIX U3 BTOPOT'O Pe3epByapa 3a BCe
BPEMSI ITOE3/IKH.

PeanmmzoBaTh Takoit aJropuTM JI0CTATOYHO JIETKO, HEOOXOIMMO JIUIITh
XpaHUTb KOJUYIECTBA MOHET B JBYX pe3epByapax B JBYX OTJIEJIbHBIX IIe-
pemennbix. [Ipumep peasmsaruu 1o 100HOTO pelTeHUsT MOXKHO TTOCMOTPET,
HAIIPUMeD, B pelnreHusx yqacTHukos 13, 15, 16, 30, 51 u HeKOTOpPBIX JAPYTruX;
pelleHns] yYaCTHIKOB MOXKHO CKa4daTh ¢ caiita http://olympiads.nnov.ru.

OTMmeTnM TakKe, 9TO MOYKHO PEATN30BATH BAPUAHT 3TOT'O PEIEeHUsI, CUM-
TaB CHaYaJIa BCE JIEHCTBUs [TaCCayKUPOB B OJuH MaccuB. [Ipoxojis mo sTomy
MacCUBY B OOPATHOM IOPSJIKE, JIETKO B CIEIUAJBHON IePEeMEHHON TOIIep-
JKABATh KOJIMYECTBO MOHET, KOTOPOe HEOOXOIMMO UMETh B aBTOMATE B JTaH-
HBIl MOMEHT, YTOOBI OBLIIO BO3MOXKHO CIATH CHAYy BCEM IIacCaKupam, KO-
TOpBIE OYJIyT COBEPINATH MOKYIKHA MO3Ke (T.e. TEM MAcCarXKupam, JeficTBust
KOTOPBIX MbI y2Ke 00paborasn). [1ogo6HbIHi aJropuT™M peajn30BaH B pele-
HHASX yIaCTHHKOB 63 m 68.

SamMeTuM Takke, UTO KOPPEKTHOCTH BCEX IIPHUBEJEHHBIX PEITeHUl TOMH
3a/1a9i OYEBH/IHBI, HO HE CTOJIb OYE€BUIHA SKBUBAJIEHTHOCTD STUX PEIIEeHUII.

Mpumep npaBunbHOW Nporpammbi

var current, coin, min, i, n: longint; 50: dec(current,9);
begin 100: dec(current,19);
current:=0; min:=0; end;
assign(input, ’change. in?’); if current<min then min:=current;
reset (input); end;
read(n); close(input);
for i:=1 to n do begin assign(output, ’change.out’);
read(coin) ; rewrite (output);
case coin of write(-min);
5: inc(current); close(output);
10: dec(current); end.

3apava 3. Jlorapudm

Bxoonot gatin lg.in
Buvixodnot gatin 1lg.out
Oezpanuverue no epemeru lc
Maxcumanrvrods basn 3a 3adavy 100

Paccemorpum nBa wmcna a u b. 1o HUM MOXKHO OJJHO3HAYHO OIPEIE/IUTH
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| ropoackas onumnnaga 3agaya 4. lNMepuog ppobu

dopmaT BXOAHbIX AaHHbIX
Bo BxomaOM daiine Haxomurest onHo uncao n (2 < n < 1000 000).

dopmaT BbIXOAHbLIX AaHHbIX

B BoIxoamnoM daiiie M0KHBI HAXOIUTHCS JIBa YHCIa — CHAYAJIA JJINHA,
[peIIepruoia, IOTOM JJIMHa neproa xpobu 1/n.

Mpumep
Bxodnoti datia Buizoonoti gatia
28 26
5 11
3 01
Pewenne

15t HaXOXKJIeHUsI JJTMHBI [IePHO/Ia MOYKHO UCIIOIH30BATh N3BECTHBIH ajl-
TOPUTM, OCHOBAHHBII HA MOUCKE IIOBTOPA B MOCJEI0BATEILHOCTH OCTATKOB,
[OJTy YAEMBIX IIPU JieJieHIH CTOJOMKOM. OTHAKO JIJTsT HAXOXKICHUS TIPE/IIepU-
0/1a, TOT AJTOPUTM MOXKET MOTPEOOBATH OOJIBINOE KOJTUIECTBO MAMSITH It
XPaHEHUs yKe BCTPEUABIIIIXCH OCTATKOB. MOXKHO 9TOro n3bexkarh, eCju 3a-
METUTH, YTO JJIMHA IPEJIEPHO/a PaBHA MAKCHUMAJBHONW CTeleHn 2 min b,
Ha KOTOPYIO Jesutcs n. JlokaxkeMm 3T0. 320/{HO MBI [TOJIY UM JIOTIOJTHATEIb-
HOE YIIPOIIEHIEe AJITOPUTMA, IIOCKOJIBKY HaM YIACTCS BOODIIE n36aBUTHCS OT
HAJMYKUs HEIyCTOro npejnepuoaa y 1/n.

Ipob6b 1/n Moxker ObITh 3anucana B BUJe

1
—=0,a1...ay(b1...b
n a1 Cll(l P)a

rie | — JyiMHa peepuo/ia, p — JIJIMHA IEPUOA.
O4eBuHO, JIMHON MEpHOIa p OYIET MUHUMAJIBHOE HATYPAJILHOE THCIIO
p’, 1T KOTOPOTO IPOODH

10 —1

:0,a1...al(b1...bp)~10pl—O,al...al(bl...bp)
n

oOpBIBaeTcs, T. €. OKAaHUYHMBaeTCs Ha Bee HylIn. IIpu 3ToM JUIMHOM Ipeje-
puoa 6yeT HoMep HO3UINN HocjeIHelt pasiudaromeiics mudpsl B 3amucu
quces 0,a1 ...ay(by...bp) - 10P m 0,a1...a;(b1...by), T €.

107 -1

=0,a1...a;(by...bp) - 10P = 0,a1...a;(b1...bp) = ...co5c1...c1,
n

19



3agava 5. Pa3pesaHne MHOroyrosibHuka | ropoackas onumnuaga

npuuéMm ¢; # 0, | — jimHa npemnepuoaa. Takum o6pa3oM, MBI JJOKa3aJId, ITO
JyiiHa mpejanepuoa [ > 0 u qjmHa nepuoja p > 1 — MUHUMAJIBHBIE YHCIIA,

nst Kotopbix 101(10P—1) memmres ma n (zammceBaercs kak 101(10P — 1) in).
Ecmm nmepermcats n B Buge n = 2"25™n’ roe n’ me nenurca Hu Ha 2, HU HA

5, momyumm 101 :2725™ 1 10P — 10/, wm, mo-apyromy,
I = max(ng, ns).
U3 10P — 1 :n' mosyuaem, 4o jjuna nepuoga s 1/n coBuajgaer ¢ qjm-

Hoil mepuoga jyist 1/n/, npuuém y 1/n’ nepuos madunaercs cpasy Mocje
3aIATON, OCKOJBKY N/ He JeJNTCS HA Ha 2, HA Ha 5.

MNpumep npaBubHOW Nporpammebl

var p:=1; k:=10 mod n;
n:longint; {Bcerga 6yzer k=10"p (mod n)}
1,p:longint; while (k<>1)and(k<>0) do begin
k:=(k*10) mod n;
procedure solve; inc(p);
var n2,n5:integer; end;
k:longint; {10"p=1 (mod n)}
begin end;
n2:=0;
while n mod 2=0 do begin begin
n:=n div 2; assign(input,’period.in’);
inc(n2); reset (input);
end; readln(n);
n5:=0; solve;
while n mod 5=0 do begin assign(output,’period.out’);
n:=n div 5; rewrite (output) ;
inc(n5); writeln(1l,’ ’,p);
end; close(output);
if n2>n5 then 1:=n2 close(input);
else 1l:=n5; end.

3apauva 5.

Pa3pe3aHne mHoroyronbHuka
Bxodnot gatin cut.in
Buixodwoti gatin cut.out
Ozparuuenue no epemeny 2¢
Maxcumanrvrots barn 3a 3adavy 100

Ha nnockoctu 3ajaH MHOTOYTOJBHUK U TPSMAs;
psiMasi He TPOXOIUT Yepe3 BEPIITMHBI MHOTOYTOIbHU-
ka (cM. mpumep Ha pucyHke). Hamummre mporpammy, KOTOpasl OIPeJIeJINT,
HA CKOJIBKO YaCTell JIEJIUT 9Ta MpsiMasi MHOTOYTOJIbHUK.

Ecou Bamra mporpaMma 6ymerT IpaBUIbHO PENIaTh 3aJa4dy JJIs CJIydast
BEPTUKAJBHON IIPSAMOIi, TO oHa Habepér He menee 30 HaJLIOB.
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VI ropoackas onnmnuaga 3apaya 2. ABTomaT co cpadeii

Pewenne

IIpeamosnokum, 9T0 B aBroMaTe OBLIO @ MOHET JI0 TOTO, KAK K HEMY
moOIIEN TepBbIit maccaxkup. [locie KaxkI0ro moKymaTesisi 9ucjo MOHET B
aBTOMAaTe MEHSETCS B 3aBHCHUMOCTH OT TOI'O, CKOJIBKO JIEHET JIAJI IACCAXKUD.
Ob6ozHaunM [gepe3 §;, Ha CKOJBKO U3MEHWJIOCh YHUCJIO HMATUPYOIEBBIX MO-
HET B aBTOMATe II0CJIe IIOKYIIKH ¢-T'0 [TacCa)Kupa: ecJIid OH JaJI 5 pyoJeil, To
YHUCI0 MOHET YBeJIMIMBaeTcs Ha ofny (T.e. §; = 1), a ecjiu OH Jau jecsTu-,
MATUAECSATH- WK CTOPYOJIEBYIO KYITIOPY, TO 9UCJIO MOHET B ABTOMATE YMEHb-
maercs (Hy?>KHO JaTh ¢Jady), U §; COOTBETCTBEHHO paBHO —1, —9 u —19.

Takum 0Opa3oM, YUCJIO MOHET B aBTOMATE PaBHO @ + 01 + -+ - + O 10-
cJie TOKyTKH k-ro maccaxkupa. UTodbl aBTOMAT UCIPABHO (DYHKITHOHUPOBAT,

k

HeOOXOMMO, UTOObI TaKue CYMMBI, @ + Y §;, ObLIN HEOTPUIATETbHBIMH,
i=1

k

TO ecThb a = — ., 0; Jus Kaxgoro 1 < k < N. Takum obpasom, Heob-
i=1

XOAUMO, 9TOOBI UCXOJ/HOE YHCJIO MOHET B aBTOMaTe a ObLIO OOJIbIINE, YeM

k k
max | — Y. d; ) = —min > 4.
k i=1 koi=1

JIerko ImOHATD, YTO 3TO YCIOBHE TAKXKe ABJISETCA U JOCTATOYHBLIM, IIO-

9TOMY MHUHUMAJIbHOE YHCJI0 MOHET, KOTOPO€ J0JI2KHO HAaXO/JUTHCA B aBTOMa-
k

Te, PABHO — Min Y §;, U €ro JIerko BBIYUCJIATH 110 Mepe UTEHUs] BXOJHBIX
i=1

JAHHBIX (Olpejiesisisi 0; [0 BeJIMYMHE KYIIOPHl MM MOHETHI HOKYIaTeJs,

CYyMMUDYsl UX U OOHOBJIsII MUHMMAJIbHOE 3HAUEHHE).

OTMmeTnM TakKe, 9T0 MOXKET MOTPebOBATHCS 0c000 00padOTATh CIIydall,
KOTJ[a [IOJIy YeHHOe TaKUM 00pa30M 3HAYEHHUE @ OTPUIATENILHO (4TO COOTBET-
CTBYET TOMY, 9TO [IE€PBbIE MOKYIIATE]N HAKUIAJIN B ABTOMAT CTOJIBKO MOHET,
9TO UX XBATUT HA BCIO MOCJIEYIONIYIO CIIady U €Ié OCTaHeTcs ). B aroM ciy-
Jae HaJo BhiBecTu (; 9TO MOXKHO 00pabOTATL 0c000, & MOYKHO MPOCTO U3-
HaYaJbHO WHUIMAJA3NPOBATH IIEPEMEHHYIO, B KOTOPOI MbI OyIeM XPaHUTD
TeKymuit MUHUMYM, 3HadeHreM (), 9TO U CIe/TaHO B IIPUMEPE IIPOIPAMMBI.

Opyroii BapnaHT peLwieHus

Bynem cumrars, 9T0 y HaC €CTh JiBa OTIEJBbHBIX «pe3epByapay H-pyo-
JIEBBIX MOHET: MOHETBI, OPOIIIEHHBIX IOKYIIATEISIMI, X MOHETHI, 3arPy2KeH-
Hble B aBTOMAT M3HAYAJIbHO. ByneM Tak»Ke CYUTATh, 9YTO BTOPOIl PE3EPBY-
ap HEOrPaHWYeH: MBI MOYXKEM OPaTh OTTYJA CKOJIbKO yromHo moneT. Ho mpu
9TOM IIPH BbIJIaY€e CAAYN OUEPETHOMY OKYIATEIO OyIeM B IEPBYIO 0YEPE/Ib
pacxo/IoBaTh IEPBLII pe3epByap, U TOJIBKO B TOM CJIydae, ecjii TaM MOHET

125



3apaya 2. AsTomaT co cpadeii VI ropogckas onumnuaga

peiic. BaM maH IPOTOKOJI OJHOTO M3 TAKUX HCIBITAHUI: N3BECTEH ITOPSIOK,
B KOTOPOM HACCaKUPhI OIIAYUBAJINA CBOU MOKYIIKN PA3JINYHBIMU MOHETAMHI
un Kymopamu. Ompenesnre, KaKO€ MUHUMAJIHLHOE KOJIMIECTBO IATUPYOJIE-
BBIX MOHET JIOJI2KHO OBLIO M3HAYAJIBHO HAXOIUTHCS B aBTOMATE, YTOOBI BCeM
raccakupaM XBaTUJIO CAAYH.

®dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpoke Bxo/HOrO daiia HaXOJUTCS OJHO HATYPAJIbHOE YUCIIO
N — KOJIM9eCcTBO MOKYTIOK B aBTOMATe, KOTOPbIe OBLIN COBEPIIEHBI B XOJE
ucneiranug (1 < N < 50000). Bo Bropoii crpoke naxongrcs N HaTypasib-
HBIX YHCEJI, KaXKJ0€e N3 KOTOPBHIX PABHO HOMHUHAJY MOHETHI WU KYIIOPHI,
KOTOPYIO HCIIOJIb30BaJ OYePEIHOI MMOKYIIaTeN b JJIsd OILIATHI; KaXKIbIil HO-
MHUHAJI MOYXKET IIPUHUMATDH OJHO U3 YeThIPEX 3HadeHunii: 5, 10, 50 mwau 100.

®dopmaT BbIXOAHbIX AAHHbIX

B BeixomHO# dails BbIBEIUTE OJHO YHCJIO — MUHUMAJIBHOE KOJIMIECTBO
IsATUPYOAEBBIX MOHET, KOTOPBIE HAJIO OBLIO 3arPy3UTh B aBTOMAT N3HAYAIb-
HO, 9TOOBI BCEM MOKYIIATEJISIM XBATHUIO CIAAYH.

Mpumep

Bxoodnoti gatia Buizoonoti gatia
3 19

10 5 100

3 0

55 10

4 9

50 5 5 5

Ipumeuanue: B mepom npumepe oHa naTupyb6J/IéBasi MOHETa IOTPEOy-
eTcd JUTA Ca9d IepBOMY MOKYIIaTe o u 19 MoHeT — TpeThbeMy, HO IIPH ciade
TPEeThbeMY MOKHO Oy/IeT HMCIIOJIb30BATh TY MOHETY, KOTOPYIO OPOCUT BTOPOIt
IIOKyIlaTeJIb, II0O9TOMY U3HAYaJIbHO B aBTOMaTe JOCTATOYHO 19 MOHeT.

Bo BTOpOoM mpumMmepe crady TpeTbeMy MOKYITATeII0 MOXKHO BBIIATH, UC-
[TOJTb3Y st MOHETY TIEPBOTO WJIK BTOPOTO MTOKYIIATEIsl, U II0OITOMY He Tpebyercs
3arpy2kKaTh MOHETHI B aBTOMAaT U3HAYAJIBHO.

B Tpernsem npumepe nepBoMy 2Ke MOKYIIATE0 TPeOYIOTCS I€BATH MOHET
cJlaud, U BCe OHU JOJI?KHBbI U3HAYAIbHO HAXOJUTCA B aBTOMAaTe.
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®dopmaT BXOAHbIX AAaHHbIX

B uepsoit crpoke Bxoanoro aiiia maxogures oguo ucio N (3 < N <
< 1025) — gucsio Bepmua MHOroyrosbuuka. asee ciexyior N cTpok, 3a-
JAloIue BEPIIUHBI MHOTOYTOJIBHUKA: B (-1 U3 3TUX CTPOK HAXOJATCS [IBA
nesnbix ancia x; u y; (|x;], |y:| < 10000) — KoopauHATHI i-ff BEPIIMHBI MHO-
royroJjibHuKa. BepmuHbl 3aHyMepoBaHbl OT 1 710 N B opsijike 00X0/1a TPOTHUB
Y4aCOBOM CTPEJIKU.

B (N + 2)-it crpoke BxoaHoro daiiia HaXOUATCsl YeThIPe IEJIbIX IUCTIa
Dy Dys Qu, Gy, 38J2I0IIMe OPAMYIO (BCe 9HC/IA HE IPEBOCXOMAAT MO MOJY-
mo 10000). Ipsmast npoxoauT depes TOUKY (Dy, Py) 4 (Gy, Gy); STH TOUKH
Pa3IMYHBL.

®dopmaT BbIXOAHbIX AAHHbIX

B BoixoaHoit (baitsn BeIBEIUTE OHO UMUCJIO — OTBET HA 33JaTY.

Mpumep

Bxodnot daiia Buixodnoti gatin
2

O K~ O B
= = O O

-1 -134

IIpumevwanue: Ilpumep cOOTBETCTBYET PUCYHKY.

Pewenne

B sr0it 3a1a19€ TpeboBaIOCh HAMTH KOJTMYIECTBO 9aCTel, Ha, KOTOPBIE IIPsi-
Mad pa3nelisgeT MHOTOYTOJIbHUK.

OueBnHBIM 00PA30M KOJTHIECTBO TOUYEK [MEPECEUEHHs] IPSIMON U IPAHU-
I[bI MHOT'OYTOJIbHUKA Y€THO. JlelicTBUTENIbHO, HU OJ[HA BEPIIHNHA, & CJIeI0Ba-
TEJIbHO HU OJIH& CTOPOHA MHOIOYT'OJIbHUKA, He JIeXKUT Ha CEeKyIel MpaMoil.
Kpowme Toro, ecsin mMbr OysteM IBUTATHCS MO MPSAMON U3 OECKOHEIHOCTH, TO
CKOJIBKO pa3 MbI «BOUJAEM» B MHOTOYT'OJIBHUK, TO €CTh IIEPECEYEM €T0 I'PaHU-
Iy, IIPOXO/IsI U3BHE BHYTPb, CTOJILKO 2Ke Pa3 U «BBIAIEM», TO €CTh IIepecedeM
€T0 I'PaHUILy, IIPOXO/id U3HYTPU BOBHE.

fcHo, uTo Kaxkaast napa «BXOJI—BBIXO/» B/M3 MHOTOYIOJbHUKA YBeJId-
quBaeT KOJIMYeCTBO 4JacTeil Ha 1.

Tak kak cHava/a JacTh ObLIA OJHA — CaM MHOTOYTOJIBHUK, TO OKOHYA~
TesbHad HOPMyJIa JJId KOJIMIeCTBa JacTeil ciemyomast: (Koauvecmeo nepe-
cevenutl) /2 + 1.
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3agava 5. Pa3pesaHne MHOroyrosibHuka | ropoackas onumnuaga

Temepp mocunTaeM KOIU4IecTBO Nepecedenuii. II1po-
e BCero JIst KaskJoro pedpa MHOTOYTOJBHUKA IIPO-
BEPUTD, JIEZKAT JIM €r0 KOHIILI 10 Pa3HbIE CTOPOHBI OT
upsivoit. Beprmabr A;(z;;y;) 1 Aip1(@i41; Yir1) MHO-
rOYTOJIbHUKA JIEXKAT 10 PA3HBIE CTOPOHBI OT MPSIMOMN
P(ps;py)Q(¢s; gy) TOLDA U TOIBKO TOTZA, KOLIA BEK-

—
TopHBIe Ipou3BeAenus BeKTOpoB PA,{x; — pz;yi — py}

— —
u PA;1{®it+1—Ps; Yit1 —Dy } Ha BeKTOP PQ{qs — Dy ¢y — Dy} UMEIOT pa3HDIE
3HAKM (CM. PUCYHOK):

(74, % PG| - [P x PG <0

BosmoxkHOit o1nmubKoii sBJIsieTCs IPOBEPKA TOTO, YTO BEKTOPHBIE [IPOM3-
BeJleHUs UMeEIOT Da3Hble 3HaKM, HEIIOCPEJICTBEHHO CPaBHEHUEM WX IIPOU3-
BeJenus ¢ HyiaeM. Jleo B TOM, UTO KaxKJ0e BEKTOPHOE MPOU3BEJEHUE 10
momysio moxker gocturath 800 000 000, To ectb ux mpousseenue B Pascal’e
y2Ke He Bje3eT B longint, a B C—B long. B namnom ciayuae myumre 3a-
nucaTh 60JIee JUINHHOE yCJIOBUE: JIHOO IIEPBOE IIPOU3BEEHIE MEHbINE HYJIs,
a BTOpOe OoJIbIle, JTHO0 HA0OOPOT.

I pyroii criocob COCTOUT B TOM, ITOOBI BMECTO BEKTOPHBIX IIPOU3BEICHUIT

IIepeMHOXKaTh UX 3HAKM, KaK U CJIeJIaHO B IIPUMeEpPe IIPOrPaMMBIL.

Mpumep npaBunbHOW Nporpammbi

const nmx=1025;

var n,i:integer;
x,y:array[1..nmx+1]of longint;
x1,y1,x2,y2:1longint;
int:longint;

function vects(xl,yl,
x2,y2:longint) :integer;

var vect:longint;
begin

vect:=x1xy2-x2%yl;

if vect>0 then

vects:=1

else vects:=-1;

end;

begin
assign(input,’cut.in’);
reset (input);
assign(output,’cut.out?’);

rewrite (output) ;
read(n);
for i:=1 to n do begin
read(x[i],y[i]);
end;
x[n+1] :=x[1];
yn+1]:=y[1];
read(x1,y1,x2,y2);
int:=0;
for i:=1 to n do begin
if vects(x2-x1,y2-y1,
x[i]-x1,y[il-y1)*
vects(x2-x1,y2-y1,
x[i+1]-x1,y[i+1]-y1)<0 then
inc(int);
end;
writeln((int div 2)+1);
close(input);
close (output) ;
end.
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begin y2:=y2-y0;
r:=round(t);d:=-5; l:=gcd(x2-x1,y2-y1);
while (not incircle(r+d))and(d<5) do vx:=(x2-x1) div 1;
inc(d); vy:=(y2-y1) div 1;
ceiltocircle:=r+d; a:=1.0*vx*vx+l.0%vy*vy;
end; b:=2.0%x1*xvx+2.0%yl*vy;

c:=1.0%x1%x1+1.0%yl*yl-1.0%R*R;
d:=b*b-4*axc;

function floortocircle(t:extended):longint; if d<-eps then begin
var r,d:longint; assign(f, ’metro.out’) ;rewrite(f);
begin writeln(f,0);
r:=round(t);d:=5; close(f);
while (not incircle(r+d))and(d>-5) do halt;
dec(d); end;
floortocircle:=r+d; if d<0 then d:=0;
end; tl:=(-b-sqrt(d))/2/a;
t2:=(-b+sqrt(d))/2/a;
begin nl:=ceiltocircle(t1);
assign(f,’metro.in’);reset(f); n2:=floortocircle(t2);
read(f,x0,y0,r,x1,y1,x2,y2); assign(f, ’metro.out’) ;rewrite(f);
x1:=x1-x0; if ni1<=n2 then writeln(f,n2-n1+1)
yl:=y1-y0; else writeln(f,0);close(f);
x2:=x2-%x0; end.

3apaya 2. ABTomaTt co caauvei

Bxodnot gatin change.in
Buixodnoti gaiin change.out
Oezparurerue no epemeHu lc
Maxcumanrvroi 6aan 36 3a0ay 100

®upma, B KOTOPOii BCE ermé paboTaer Balll APYT, PEIIUIa yCTAHOBUTH B
CBOUX MAapINPyTKAaX aBTOMATHI [0 MPOJaXKe dasi u Kode, 9To0bI BO BpeMs
[IO€3/I0K U, OCOOEHHO, BO BPeMs OKU/JIAHUS B IPOOKAX, IIACCAKUPBI MOIVIH C
TOJIKOM IIPOBECTU BPEMS.

CroumocTh cTakaHa vasg U KOde B aBTOMATE MPEIIIOJIAraeTCs yCTaHO-
BUTH PABHON sty pybJisiM. ABTOMATH 6Y/IyT TPUHUMATH MOHETHI 110 5 1 10
pybueit, a Takxke Kymopsl B 10, 50 u 100 py6ureit. Korma naccaxxupy Hamo
BBbLIaBaTh clady (T.e. KOIja Haccakup 6POCUII B aBTOMAT JeCATHPYOIEBYIO
monery mwin 10-, 50- uim 100-py6aéByio Kymopy), aBTOMAT BBLIAET caady
IATUPYOIEBBIMU MOHETAMU; €CJIA K€ I[TacCaKup OpOCUJI B aBTOMAT IISTHU-
pyOJIEBYIO MOHETY, TO aBTOMAT €€ COXPAHSIET W MOXKET HCIOJb30BATD IIJIs
CIAYN CJIETYIONIAM MTaCCAXKIPAM.

dcHo, 9T0, YTOOBI 0OECIIEYNTH BO3MOXKHOCTh BBIIAYHN CAAYN BCEM IMOKY-
HaTessIM, MOYXKET HOTPeOOBAThCH M3HAYAJILHO 3arpy3UTh B aBTOMAT HEKO-
TOpOEe KOJIM4IeCTBO ATHpyOEBbix Monet. Ceifdac Ha MapmpyTKax (GUPMbI
MIPOXOJIST UCIBITAHUS C IETbI0 ONPEJETUTh MUHUMAJIbHOE KOJIUIEeCTBO MO-
HET, KOTOPbIE HAJI0 3arpy3UTb B aBTOMAT II€PEJl BBIE3IOM MAapIIPYTKU B
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D10 HepaBeHCTBO MO0 He mMeeT pemtenuit (mpu b? — dac < 0), mm6o
UMeET PeleHust
1 <t <ty

rae t; u to — KOPHH KBaJIPATHOTO ypasHenus at’ 4+ bt +c¢ =0 (¢ ycaoBuem
t1 < to; B cayuae b? — dac = 0 mosyunm t; = t2). C yduerom toro, uro t
JIOJIZKHO OBITH I1€JI0€, IIOJIY IIM

[t1] <t < [ta],

rje [x] — okpyrieHne 10 GJIMKARIIEro Meaoro BBepX , a || — BHU3.
Orcrona yke 04eBUIHO, YTO OTBET HA 3a/1ady PaBeH

[t2] — [t1] + 1;

OTMeTHM, 4TO 3Ta (HPOPMYJIa KOPPEKTHA TAKKE M B CJIydUae, KOrJa OTPE30K
[t1,t2] He BKIIOYAET HU OJHOIO LEJIOrO Yncia (M OTBET Ha 3aJady — HOJIb),
u upu t; = to.

Takum 06pa30oM, JJIs peIleHnsl 33/Ia9u JTOCTATOYHO PEaN30BaTh IIPE-
JIoKeHHbIA ajropurM. OTMETHM Tak»Ke, YTO 0c000e BHUMAHUE HAJO ye-
JIATh aKKypPaTHOH paboTe ¢ BEIECTBEHHBIMU YUCJIAMU C YIETOM TOrO, 9TO
pU BCEX ONEpaIsiX HAKAIJIMBAETCsI [OIPENIHOCTD; B YACTHOCTH, BMECTO
OKPYTJIEHUS JIydIlle PeaJn30BaTh MOUCK OJIMKAMIIe MeJ0IrCIeHHONl TO9-
KU, JIeKAIIEH B KpyTe, ITyTeM Iepebopa HECKOIBKIAX COCENHUX TEI0INCIICH-
HBIX TOYEK M HUCIIOJIb30BAHUS TOJBKO IIEJOYUCJIEHHONH apudmeruru. Eime
OTMETHM, YUTO IOJIE3HO MEePEHEeCTH HAUAJIO KOODAUHAT B TOUKY (X0, Yo) (T.€.
BBIUECTH Lo U Yo U3 CINTAHHBIX U3 BXOXHOTO dailia KOOpAWHAT), UTO 1103~
BOJINT YIPOCTUTH BUJI KOIDMUINEHTOB a, b u c.

Mpumep npaBunbHOW Nporpammbi

{$N+}

const eps=le-5;

var f:text;
x0,y0,r:longint;
x1,y1,x2,y2:longint;
1l:longint;
vx,vy:longint;
a,b,c:extended;
d:extended;
t1,t2:extended;
nl,n2:longint;

function incircle(t:comp):boolean;
var x,y:comp;
rr:comp;

begin
x:=x1+vx*t;
yi=yl+vy*t;
rr:=r;
incircle:=x*x+y*y-rr*rr<=0;
end;

function gcd(a,b:longint):longint;
begin

if b=0 then gcd:=a

else gcd:=gcd(b,a mod b);
end;

function ceiltocircle(t:extended):longint;

var r,d:longint;

122

| ropoackas onumnnaga 3agava 6. lNepekpacutb none

3apaua 6. lNepekpacuTb none

Bxodnot datin repaint.in
Buixodnot gatin repaint.out
Ozparuvernue no epemenu 2¢
Maxcumanrvroti baanr 3a 3ada4y 100

Pacemorpum ciemyroniyo urpy Ajis OJHOTO WIDOKA, IIPOBOJUMYIO HA
ksreroarom nosie M x N. Kaxkmas KiieTka moJist mokparieHa jubo B Kpac-
HBIi, 1100 B GeJiblil 1BET. 3a OMUH XOJ MOXKHO KOCHYTBHCsI OJIHON M3 KJIETOK
BOJIIIIEOHO MMAJIOYKOM, TOTIa 9Ta KJIETKA U BCE KJIETKH, COCEIHUE C Hell 1o
CTOPOHE, CMEHSIT [[BET Ha IPOTUBONOJIOKHBIH. Heobxomumo mepekpacuth Bce
KJIETKHA B KPACHBIU IIBET 38 MUHUMAJIBLHOE YUCJIO XOJIOB.

Crpoku nosist Hymepyiorest ot 1 10 M cBepxy BHEH3, cTOJIONBI — OT 1 10
N cneBa HanpaBo; B KOOPJAMHATAX KJIETKH CHAYasIa 33/1a8TCs HOMEP CTPOKH,
oroM — HoMep croJibia. Takum o6paszom, (1,1) — 910 J1eBblii BepxHuit yroJ,
(1, N) — upasbiii Bepxuuit, a (M, N) — upaBblii HUKHUIL.

Hanpuwmep,
Kocnysmuch Kocnysruch
KyeTkH (3, 2) kyeTka (4, 3)
_—_— —_—
Kocnysrmuch

Kjerk (3, 3)
-

[0 — xpacHas KjeTka, [ ] — 6esras.

dopmaT BXOAHbIX AAHHbIX

B nepBoit cTpoke BxojHOTO (haitna naxosarcs asa quciaa M u N — 1quciio
CTPOK U IHCJIO CTOJOIOB 1moJist coorsercTBeHHo (1 < M < 500,1 < N < 15).
Hamee crnenyior M cTpoK, 3aJIal0MNuX HAYAJILHOE COCTOSHUE TOoJIA. B Kaxk-
JIOH M3 HUX HAXOIUTCS POBHO N CHUMBOJIOB: j-if CUMBOJI B i-#f M3 9THX CTPOK
pasen ‘W, ecau kierka (i, ) 6enas, u ‘R’, eciu KpacHas.
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CDopmaT BbIXOOHbIX OJAHHbIX

B nmepByro crpoky BeIXOmHOTO (haityia BEIBEIUTE OJHO 9ncao K — MuHM-
MaJbHOE YHCJIO XOMOB. B cienyromux K CTpOKax BBIBEIUTE XOJBI: B -0
CTPOKY BBIBEJIUTE JIBA YHCJIA — HOMED CTPOKHU U HOMED CTOJIOIA KJIETKH, KO-
TOPOI HAJI0 KOCHYTHCH MAJIOYKON Ha 9-M XOJLY.

Eciiz nosie HEBO3MOXKHO IIEPEKPACUTD, BBIBEJUTE B BHIXOAHOU haill oy
cTpoky ‘N0’ (6e3 kaBbrueK). Eciu cyecrByer HeCKOJIbKO PEeIleHnil ¢ MuHM-
MaJIbHBIM YHCJIOM XOJIOB, BBIBEJIUTE JIFOOOE U3 HUX.

Mpumep

Bxoodnoti gatia Buizoonoti gatia
5 4 3

RRRR 32

RWWR 4 3

WRWW 33

RRRW

RRWR

IIpumevwanue: Ilpumep COOTBETCTBYET PUCYHKY.

Pewenne

JIJ1st yCIEeNHOro pelteHus ITOi 3aJa4n Hy2KHO OBbLIO 3aMETUTH CJIETYIO-
it pakT: MyCcTh Mbl KAKUM-JIA00 CIIOCOOOM OITPEIETNIN, KAKIX KJIETOK Ha-
J10 KOCHYTbLCs B IIEPBOil CTPOKE — TOI'/Ia OJJHO3HAYHO OIIPEJIENISIOTCS KIETKH,
KOTOPBIX HaJI0 KOCHYThCA BO BTOPOIl cTpoke. [leficTBUTEILHO, IIOCTIE TOTO,
KaK MbI KOCHYJINCh BBIOPAHHBIX KJIETOK IIEPBOIl CTPOKH, BO BTOPOIl CTPO-
K€ MBI 00sI3aHBI KOCHYTBCsI T€X KJIETOK, HAJ KOTODPHIMHU B TIEPBOIl CTPOKE
OKa3aJInCh OeJible KJIETKM, U He MOYXKEM KaCaTbCsl OCTAJbHBIX. Ho Torma Mbr
AHAJIOTUIHBIM 00PA30M OIIPEee/IsieM, KAKUX KJIETOK HAJI0 KOCHYTHCH B TPe-
Thell CTPOKe, B YeTBEPTOI U T. JI.

Taxum 06pa30M, KOCHYBIINCH HEKOTOPBIX KJIETOK B IIEPBOI CTPOKE, MBI
OJHO3HAYHO 3aJa€éM KaCaHUs KJIETOK OCTAJbHBIX CTPOK. Korma Mbr T0iIEéM
JI0 TIOCJIETHEH CTPOKM U KOCHEMCS €€ KJIeTOK TaK, YTOObI IIEPEKPACUTD IIPE/I-
MIOCJIETHIOI0 CTPOKY B KPACHBII IIBET, BO3MOYKHEI JIBa BApUAHTA: B IIOCJIE THEH
CTPOKE OCTaJINCh OeJIble KJIETKHU, U, CJIEJIOBATEILHO, TAKON BApUAHT 3all0JIHe-
HU IIEPBOY CTPOKU HAC HE YCTPAMBAET, UJIU IIOCJIE/IHAS CTPOKa TOXKE CTaJIa
BCs KPACHOI, U Y HAC IOSIBUJIC IIPETEHIEHT Ha OTBET 3a/1a4H.

ITepebpaB Bce BO3MOXKHBIE CITOCODOBI KacaHUs KJIETOK II€PBOI CTPOKH,
7 OTOOPAB CPEJI «XOPOIIUX» BAPUAHTOB TOT, B KOTOPOM CyMMAPHOE YUCJIO
KacaHUil ObLJI0O HANUMEHBIIUM, MBI IIOJIyYUM OTBET.
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Pewenue

DakTuvyecKn, B 3a/1a9e TPeOOBAJIOCH 110 JAHHBIM IPAMON M KPYTY OIIpe-
JIEJIATD, CKOJIBKO Ha ITOM IPAMOIl €CTh TOYEK C I[eJI0UNCIEHHBIME KOODINHA~
TaMU, JIEXKAIUX BHYTPHU STOTO KPyra. 3a/1a9a JOCTATOYHO JIETKO PEeIIaiach
CJIEIYIOTIIM 00PAa30M.

Ham uzBecTHBI JiBe TOYKHU («CTAHIUMUY ) C [EJOYUCICHHBIMEU KOODIMHA-
ramu (P(z1,y1) 1 Q(z2,y2)), JexKalye Ha OPSMOIi, HO 5TO HE 00s13aTeb-
HO JOBe baudicatiwue cTaHmuu. Haifiném paccrosane MeXIy OAudicatiulumu
CTAHIUSMH, & TOYHee, KOOPIAMHATHI BEKTOPA, COEIUHSIONIEr0 JIBe OJImKaii-
e CTAHIUU. DTOT BEKTOD JIOJKEH MMETh MUHUMAJIbHBIE TEJIOUNCICHHBIE
KOODIUHATHI ¥ OBITH IIPOIIOPITUOHAJIEH BEKTOPY P—Q}; HECJIOYKHO BUJIETDH, UTO
€ro KOOD/IMHATHI MMEIOT BHU/I

T2 — X1

A:
. d

Y2—U
Ay = ——
Y I
rue d = HO(x2 — x1, Y2 — y1) — Haubouibinuii o01uii Jeure b KOOPIMHAT

—
BekTOpa PQ.
Terepb HECT0KHO BUJIETH, UTO IIPU JIFOOOM TIeJI0M ¢ (DOPMYJIbI

r=x1+t Az

y=y +t-Ay,

OIIPEJE/IAIOT KOOPAUHATHI HEKOTOPOH CTaHIMM; U HAOB0POT, KOOPIAMHATHI
210607 CTAHIMA TOJTYIAIOTCS U3 3TUX (DOPMYJ TIPH HEKOTOPOM TiesioM ¢ (B
yactHocTH, ipu ¢ = 0 HojyvaeM KOOpJAUHATHI Touku P, a npu t = d—
KOODJIMHATHI TOUKH ().

Ham TpeGyeTcst onpeieinTh, CKOIBKO U3 9TUX TOUEK JleKaT BHYTPH Kpy-
ra. Todka JIezKHT BHYTPH KpyTa, €CJIM JIJIsl Hee BBIIOJHSIETCS yCIOBUE

(z = 20)* + (y — y0)* < R

IloncraBiss ciofa BbIpaXKeHus JJid & U Y U PACKpbIBas CKOOKHU, IIOJIy-
JaeM KBa[paTHYHOE HEPABEHCTBO Ha ¢ BUJIA

at®> + bt + ¢ <0,

re KoaPUIUEHTRI a, b ¥ ¢ JIETKO BBIpayKaloTcs 4epesd 1, y1, Ax, Ay, g,
yo m R; B gacTHOCTH, OTMeTHM, 4TO Beerya a = (Ax)? + (Ay)? > 0.
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C BOCTOKa Ha 3alla/jl; IIPU 3TOM PaCCTOSHUE Me K1y COCeJHUMU IapaJljie/lb-
HBIMA ysaniaMu oauHaKOBO. COOTBETCTBEHHO, B TOPOJE €CTh MHOTIO IIepe-
KPECTKOB, PACIOJIOKEHHBIX B BepIMHaX KBajpaTHoU ceTku. [lo mnamawm,
repBas JIMHUS MeTpo Oyner mpsiMoil u OyJeT MMEeTh CTAHIMU Ha KaKJIOM
epeKkpéecTKe, depe3 KOTOPHBIil oHa poiiAeT. Bacs cunraer, 4To crannus Ha-
XOJUTCS HeJlaJIeKO OT ero JIoMa, €CJIU PacCTOsHUEe 10 IIPAMOH OT ero jgoma
JI0 CTAHIIAU HE MPEBOCXOIUT HEKOTOPOU (DUKCUPOBAHHON BeJnInHbI R.

dopmaT BXOAHbIX AAHHbIX

Beenmém cucreMmy KOOpAWHAT C OCBIO T, HAIIPABJIECHHON C BOCTOKA HA 3a-
maj, U OChIO Y, HAIIPABJIEHHOW C IOra Ha CEeBep, ¢ HAYAJIOM KOODIMHAT HA
OJTHOM U3 IIEPEKPECTKOB U C eIUHUIIEH JIJINHBI, PABHON PACCTOSHUIO MEXKLY
COCEJIHAMH IapaJlIeJIbHBIMU yJInIaMu. TakuM o0pa3oM, yIHIbl OyayT Ipsi-
MBIMU C ypaBHEHUAMH ..., T = =2,z = —1l, z =0,z =1,z =2, ..., a
Takxke ...,y =—-2,y=—-1L,y=0,y=1y=2, ...

Bo nepBoit crpoke BxomHOTO daiiyia HAXOMSATCS IEJIble YUCIa To, Yo —
KoopuHaTH Bacunoro joma (cumraeMm, 9ro OH HAXOJWUTCS HA HEKOTODOM
NEePEeKPECTKE ), — U paccTosiine R B Tex JKe eNMHUIAX U3MepeHHsl, B KOTO-
PBIX BBeJEHbI KOOpAUHATHL. Bo BTOPOIl CTpOKE HAXOAATCS YeThIpe Yuciia T,
Y1, T2, Y2 — KOOPJIMHATHI HEKOTOPBIX JBYX PA3JUIHBIX IIEPEKPECTKOB, Uepe3
KOTOpBIE€ TPOMIET JmHUS MEeTpPO. Bce KOOpAMHATHI BO BXOIHOM daiie He
npeocxoaT 100 000 000 mo moystio; paccrosaue R 1esoe, MoT0KUTeTbHOe
u He npesocxomut 100 000 000.

MozkeTe cHUTATD, YTO JIMHUS METPO OYIeT OECKOHETHON B 000MX HAIIPAB-
JIEHUSIX.

dopmaT BbIXOAHbIX AAaHHbIX

B Beix0oaHO# baitn BeIBeauTE OTHO YUCJIO — KOJIMIECTBO CTAHIUIN, pac-
MTOJIOZ?KEHHBIX HeJlaleKo oT BacuHoro jgoma.

Mpumep

Bxoodnoti gatia Buizoonoti gatia
223 2

0-111

001 3

-50-30

IIpumevarue: IlepBoIit mpUMeEpP COOTBETCTBYET PUCYHKY; Ha PUCYHKE JIOM
Bacu u craniun MmeTpo 0003HAYEHBI XKUPHBIMUA TOYKAMH.
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IIpu peanmnsarnuu 3TOro aJaropuT™Ma HEOOXOIMMO OOPATUTH BHUMAHUE Ha,
OBICTPBIH TIO/ICUET Unc/Ia Kacauuit. JIist 3Toro cTpoku moJist Ha1o O6bLI0 Xpa-
HUATH B BHJIE OJTHOTO MAIITMHHOIO CJI0BA, OUTHI B KOTOPOM ODO3HAYAIOT I[BET
KJIETKH, & BECh IEPECYET MIPU MePexoie Ha CJIeIYIONYI0 CTPOKY BBIMOJIHITH
oTepaIusiMi TOOUTOBOTO CABUTA U «MCKJIIOYAIONIETO UJIH».

Mpumep npaBunbHOW Nporpammbi

var i,j,n,m:integer;

all,r,v,vl,v2,minr:word;
min,count:word;
a:array[0..MaxN] of word;
ones:array[0..255] of byte;
{ ones[i] ecTy umcmo exmummy }
{ B 6uroBoi 3amucu uymcma i }
ch:char;

vi:=r; v2:=0;
for i:=0 to n-1 do begin
v:=ali] xor vi;
for j:=0 to m-1 do
if (v and (1 shl j))<>0 then
writeln(i+1,’ ?,j+1);
v1:=((v shr 1)xor(v shl 1)
xor v xor v2)and all;

assign(input,infile);
reset (input);
assign(output,outfile);
rewrite (output);
read(n,m) ;

all:=1 shl m-1;

const infile = ’repaint.in’; fillchar(a,sizeof(a),0);
outfile = ’repaint.out’; min:=inf;
MaxM = 15; for i:=1 to n do
MaxN = 500; for j:=0 to m-1 do begin
inf = 65535; repeat read(ch)

until ch in [’W?,’R’] ;
if ch=’W’ then
alil:=alil or (1 shl j);
end;
for i:=0 to 255 do begin
ones[i] :=0;
for j:=0 to 7 do
if (i and (1 shl j))<>0 then
inc(ones[i]);

end;
procedure print(c,r:word); a[0]:=0;
var v,vl,v2:word; for r:=0 to all do begin
i,j:integer; count:=0;
begin vi:=r;
writeln(c); v2:=0;

for i:=0 to n-1 do begin
v:=al[i] xor vi;
count :=count+ones[v and $FF]
+ones[(v shr 8)];
vi:=((v shr 1)xor(v shl 1)
xor v xor v2) and all;
v2:=v;
end;

v2:=v; if (a[n] xor vi1=0)
end; and (count<min) then begin
end; min:=count;
minr:=r;
begin end;

end;

if min<>inf then print(min,minr)
else writeln(’N0’);

close (output) ;

close(input);

end.
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Ikouta Kot 1 2 3 4 5 6 = Hurn.
1. P39: Pazenmreitn Unbs i, 40 9 100 100 17 | 100 100 17 434 I
2. P34: MypasbeB Auiekcanap gar. 40 10 100 76 16 | 100 | 100 13 405 I
3. P20: IleckoB Anekcaniap 165 10 100 | 100 38 52 | 100 0 390 I
4. P24: Cmupnor Asnekcanap 165 11 85 | 100 26 48 | 100 13 372 I
5. P13: Bnosun Banepwit 36 11 100 | 100 38 17 | 100 13 368 I
6. P32: Bynaparun JIMmurpwuit . 40 10 41 | 100 24 | 100 | 100 0 365 I
7. P33: Mumenun Ajnekcaniap gat. 40 10 100 | 100 16 58 82 6 362 I
8. P35: ITapoxonsik Anacracus . 40 10 53 | 100 6 39 | 100 298 11
9. P21: Tony6es Kupuin 165 10 31 | 100 36 80 24 13 284 11
10. P14: IlImenes Asexcanap 36 11 41 | 100 20 80 21 20 282 11
11.  P25: Husosnes Cepreii 165 7 100 | 100 9 72 281 II
11. P53: Jlazapes Esrenmnii 117 11 38 | 100 10 33 | 100 0 281 II
13. P22: Baruer Ajtekcanap 165 10 33 | 100 17 66 35 13 264 II
14. PO05: Ckuasipo Ouier . 38 10 31 | 100 21 100 0 252 II
14. P23: Jlanmwmua AHTOH 165 11 10 | 100 27 15 | 100 252 II
16. P37: Pamun Bukrop gar. 40 10 100 | 100 21 5 12 238 II1
17. P72: Kaxaes dmurpuit 11 11 33 | 100 9 5 90 0 237 II1
18. P67: Tananun Asekcanap 180 11 31 63 9 | 100 13 13 229 II1
19. P12: Typaes Tumyp 36 11 100 | 100 2 5 1 13 221 111
20. P38: Enudanos Biagucnas gat. 40 7 100 0 10 88 13 6 217 111
21. P50: Bpaxkun Imurpuit 82 11 33 | 100 8 20 41 13 215 II1
22. P55: Bymgun Unpa 85 11 13 | 100 3 66 29 211 111
23.  P62: ConysaoB Muxani 14 11 41 | 100 10 5 41 13 210 II1
24.  P36: Ilyrunos Asekceit gar. 40 10 85 0 20 0 | 100 205 II1
25. P52: Jlonarkua Muxani 117 11 50 | 100 33 15 198 II1
26. P63: 2Keramun Huxkosait rumH. 80 11 90 | 100 190 II1
27. PO7: Bouues Anekcanap i, 38 11 31 100 13 13 13 13 183 111
28. P76: Yucrsakos Aumpeii 32 7 80 | 100 180
29. P09: Cacpko Cepreit . 38 11 41 | 100 33 174
30. P06: Llymunos Bsauecnas aun. 38 10 32 | 100 33 5 170
30. P15: TypaeB Mapar 36 9 47 | 100 10 13 170
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32. P18: Mxurapsin Cepreii 63 10 25 | 100 0 3 41 0 169
32. P48: Epmos Aujapeit 183 9 32 7 27 20 13 169
34. P40: Bencon fuuc 103 10 54 42 1 0 68 0 165
35.  P51: Cmupaosa Oubra 82 11 13 | 100 21 11 9 6 160
36. P73: Uronkun Aupgpeit 45 11 70 57 10 10 12 159
37.  P19: Kysuenos Anekcanip 105 10 46 | 100 6 5 1 0 158
38.  P04: Kiumun Ajexceit Jart. 38 10 33 | 100 21 1 155
38. P10: Jlykbsanenko Wibs 186 10 53 | 100 2 0 155
40. P78: Moucees Asexkcanip 17 10 46 | 100 4 3 153
41. PO08: Mukomaitayx Hukomait . 38 11 16 | 100 12 19 0 147
42.  P70: Buzsaes Imurpuii 182 11 58 82 5 145
43. P61: Kosbmos Makcum 40 11 21 100 3 5 0 14 143
44.  P81: I'pomos Kupnsi 176 11 33 86 20 3 142
45.  P27: Tarapckuit Imurpuit 31 | 100 10 0 141
46. P68: Ilpeirkos FOpuwuit 180 11 3 | 100 31 5 1 140
46. P77: IllebenroBckuit Aunpeit | 32 10 31 93 3 13 0 140
48. P17: MarpocoB Muxamn 63 10 58 59 3 5 125
49. P44: 3axapos Anjpeit 74 11 18 | 100 3 0 121
50. PO1: BoBbikua Makcum Jgart. 38 10 33 85 2 120
51. P79: KouykoB Makcum TUMH. 2 11 11 | 100 2 2 0 115
52. P66: Kaparaes lenuc rumH. 80 10 13 90 1 104
53. P69: Kum Erenmit 94 11 0 | 100 0 100
54. P46: Bobbuies IMurpuit gar. 87 9 13 79 92
55. P47: Kpsuioa Upuna gar. 87 7 24 52 10 2 88
56. P11: JIbicenkoB Wb 29 11 21 0 0 61 1 0 83
57. P02: Bpounukos Bsiueciias Jar. 38 10 31 42 0 1 74
57. P71: Mausimes 'eopruit 11 11 11 30 3 28 2 74
59. P49: Conun Jmurpuit 82 10 19 0 6 5 12 13 55
60. P74: Bonkos Cranucias 48 11 0 40 2 5 47

B Tabsure He ykazanbl 13 yuacTHUKOB, Habpasine meHee 20 6aJIoB.

erenunuro sesofodod |
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30. P57: 3orosa YibsHa gt 40 9 20 10 15 61 114 III
31. P34: Capunbix Ajiekcanip g, 165 10 15 36 56 107 III
32. P18: Bacuiauxun Pocrucnas | Jmai. 180 11 100 0 100 III
33. P88: Bacrpakos Wibs mK. 82 11 5 63 26 0 94 III
34. P65: Copokun Apcenuit sar. 40 6 15 60 16 91 III
35. P06: Oruesa Mpuna mur. 15, r. Capos 6 0 75 75
35. P72: XanoBa TarbsiHa mK. 32 10 0 75 75
37.  P89: Meuskon JImurpmit mK. 85 10 0 10 24 0 34
38. P15: Crykan Aprem . 180 10 0 32 0 32
39. P33: Coxkomos Muxauni Jgart. 165 10 5 10 14 0 29
40. P68: Meabuukos Uropn mK. 45 11 10 16 26
41. P91: Bymmenes Anapeii mk. 117 11 25 25
42. P14: Konresnos VBan mK. 148 10 0 10 11 21
43. P51: Kapnosuu EBrenwmit mk. 121 10 0 20 20
44.  P12: JlprroB Jmurpumit sai. 180 7 10 4 14
45.  P21: Ilerpyuun Esremmit mk. 149 11 0 10 0 10
46. P44: ®ommuen Jmurpmit mK. 24 10 0 3 5 8
47. P39: Jloxkuu Poman mk. 173 10 7 7
48. P67: I'opstakun Aprem mK. 48 11 5 0 5
48. P84: IllupsieBa Exarepuna aun. 87 7 5 5

L1T

B Tabnune He yKasaHbI yIaCTHUKH, Habpasimue MeHee 5 6asutos (21 4enosex).

efenunnro sexdrodos A
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Il ropogckas onumnuaga

Il ropogckas
o/IMMNUaAa WKOJIbHUKOB

no nHdopmaTuke
27 pekabps 2005 r.

ABTOpbI 3aga4

Hemuyos A. H., cryment 5 kypca BMK HHI'Y;
Kamunun I1. A, cryment 4 kypca BIIIOII® HHIY;
Kpyrios A. A, crynent 6 xkypca BIIIOII® HHI'Y;
Jlemox B. /1., crapmuit npenogasaTesis HHIY;
Tumymes P. U., crynent 3 xkypca BIIIOII® HHIYY;
Xaiimosua . M., crynent 3 kypca BIIIOII® HHT'Y.

3apayda 1. Cuactausbie bunersbl

Bxodnot gaiin ticket.in
Buixodnot gatin ticket.out
Oezpanuuenue no spemeny lc
Maxcumanrvroti baan 3a 3ada4y 100

Kak u3BecTHO, HEKOTODBIE JIIO/IN BEPST, ITO HEKOTOPHIE OMIIETHI SIBJISIIOT-
cst caacTauBbiMu. HekoTopsie Ti0u fazke UX KOJIEKIIMOHUPYIOT. DTH JIIO/IA
HEPEJIKO MPOCAT KOHJYKTOPOB IIPOJIATh UM CUACT/IMBBINA OUJIET, 8 eCJIu UM
HE MPOJAJyT €ro, TO MHOIJA IbITAIOTCS OOMEHSITh OWJIeT Ha CYACTJIMBBII
y APYTUX MMacCayKuPOB.

Kak m3BecTHO, Ou1eThI y KOHAYKTOPOB 3aHYyMEPOBAHBI 110 TOPSIKY, I10-
9TOMY OHHU JIAJIEKO HE BCET/Ia MOTYT YJIOBJETBOPUTH TAKWE IIPOCHOBI Imacca-
JKUPOB. BoJjiee TOro, 0OMEHSITh TaKXKe ITOJIydaeTcsl He Bcerja, T. K. WHOTJIA
cpesir OOJBINTOTO KOJTUIECTBA TTOC/IE/I0BATEIbHBIX OUIETOB HE OBIBAET HU OJ1-
HOT'O CUACTJIMBOTO (Hampumep, Bee 6users ot 998 999 mo 999 998 siBuistroTCst
HECYACTIMBBIMH).

ITosTomy mHOrZA Macca)kup, MOJIYyYUB CBOI Owmier, XO4eT y3HATH, Ha-
CKOJTBKO OJTM30K €ro OmeT K CIacTaInBoMy. HekoTopble maccaKuphbl 3a pe-
[IEHUEM STOI 381291 0OPAIAITCS K KOHJIYKTOPAaM, B YACTHOCTH, K BaIllEMy
JPYTy, KOTOPBIil MO-IIpesKHEMY paboTaeT KOHIyKTOpoM B MapiupyTke. OH,
MBITASICh PENIUTh TY 3a/a4dy, HOHSJI, 9TO CAMOMY €My He CIPABUTHCH, H,
ITOMHSI, KAK XOPOIIIO BBl IOMOIJIM €My B IPOIJIBII Pa3, OnsaTh OOPATUIICH 3
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3apava 1. Cyactnueble bunetsl Il ropogckas onumnuaga

moMombio K BaM. 1IocKo/IbKy Balll APyr CYUTAET, YTO HE 33 TOPaMU BBE/le-
HU€ BOCBMHU3HAYHBIX HOMEPOB OMJIETOB, OH XOYEeT, 9TOOBI BAIa IPOrPAMMA
MorIa 00pabaThIBATh HOMEPA, COCTOSAIINE U3 JIIODOr0 YETHOIO KOJIUIECTBA,
nudp

ITosToMy BaM IpeLCTOUT HANKCATH IPOrPAMMY, KOTOPAas 110 33 IaHHOMY
HOMeEDY OmIeTa HAJAET CHACTIINBbIN OnJIeT, HOMEep KOTOPOT'O COCTOUT U3 TOT'O
2Ke KOJIMIeCTBa MUdP U OTIMIALTCS OT HOMEPA JTAHHOTO OMJIeTa KaK MOXKHO
menbie. ['oBops crporo, Bam 3ajaH HOMep Omiera X, cocrosmumit u3 2N
nudp. Bama nporpaMmva mo/KHa HANTH TaKON CIaCTIUBBI HOMED Omtera
Y, cocrosmuii Toxke u3 2N 1udp, uro momyns pasHocru | X — Y| umeer
HanMeHbIIIee BO3MOXKHOE 3HAUEHUE.

Buser ¢ HomepoMm u3 2N 1mudp (BKIOUas BeILyliue HYJIN) HA30BEM
CUYACTJIMBBIM, €CJI CyMMa epBbiX N 1udp €ro HoMepa COBIAIAET C CyMMOIA
mocinenaux N udp.

CDopmaT BXOAHbIX OAHHbIX

B nepsoit ctpoke BxomHOro daitia ykazan Homep X omiera. /[nuna HO-
Mepa Y€THA W HAXOAUTCd B mpenenax or 2 mo 200 BxmounTenbHo. Homep
MOXKET COJIEPKATH BEIyIIUe HYJIH.

CDopmaT BbIXOOHbIX NAHHbIX

B nepByio cTpoky BbIXogHOTO (haiia BbIBEINTE HOMED CIACTIUBOTO OU-
Jleta, HanboJiee OJIM3KOro K 33/ JaHHOMY. DTOT HOMED JIOJI2KEH COCTOSITH M3
TaKOro YKe KoJimaecTBa 1udp, Kak U X, U TaK yKe MOXKET COJEPKATh BeJIy-
e HyJIn.

B ciyuae, korma pereHuii HeCKOJIBKO, MOXKHO BBIOPATH JIIOOOE M3 HUX.

MNpumep
Bxoodnoti gatin Buoixodnoti gatin
10 11
01234567 01234200
262145 262145
10000029999999 10000030000004
0001 0000
Pewenne

Pemtenne 3amatu Morio ObITH TAKUM: pa300bEM 3aa41y Ha aBe. Haligém
cHavaJIa OJIMKANRTIIN CIaCTINBDIN OUIET, CJIEIYIONINIT 38 JAHHBIM (I/I.J'II/I pas-
HBII eMy), 3aTeM OPEeIIeCTBYOMuil eMy (UM PaBHbIH) U BbIOEpEM U3 HUX
OJIKAAIIIIIA.
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3apaya 6. CnuceiBaHne

rewrite (output) ;
write(-1);
close(input);
close (output) ;
halt;

end;

begin
assign(input, ’table.in’);reset(input);
read(N,L,K);
for i:=0 to N do begin
ul[i] :=false;
v[i]:=false;
ans[i] :=0;
end;

s:=0; t:=0; f:=true;
for i:=1 to K do begin
read(x,y);
v[x]:=true;
vyl :=true;
if ((t=s) and (not f))
or (next(t)=s) then begin
ult] :=true;

ulnext (t)]:=true;
for s:=0 to N do
if not u[s] then break;

if s=N then no;

t:=s;
end;
f:=false;
ans[t]:=x; ult]:=true; t:=next(t);
ans[t]:=y; ult]:=true; t:=next(t);

end;

j:=0;
for i:=1 to N do
if not v[i] then begin
while ans[j]<>0 do inc(j);
ans[jl:=i;
inc(j);
end;
assign(output,’table.out’) ;rewrite(output);
close(input);
for i:=0 to N-1 do write(ans[i],’ ?);
close (output) ;

end.
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3apaya 6. CnuceiBaHne V ropoackas onumMmnunaga

®dopmaT BbIXOAHbIX AAHHbIX

Eciin uckomasi paccaika CyIecTByeT, TO BBIBEJIUTE B BBIXOJHOI aiisr
J10001 M3 BO3MOYXKHBIX OTBETOB, T.€. N dmCes — HOMEpa CTYIEHTOB B IIO-
psske 00X0Jie CTOJIA IPOTUB YACOBOI CTPEJIKA HAYUHAS C JIIOOOr0 MecTa.

Ecisn pemrenus He cyiiecTByeT, BbIBeauTe —1.

MNpumep
Bxoodnoti gatin Buoixodnoti gatin
532 15243
14
23

IIpumevwanue: Ilpumep COOTBETCTBYET PUCYHKY.

Pewenne

Horosopumcsa mymepoBarh Mecta or 0 1o N — 1. Paccmorpum Mecra ¢
womepavu 0, L mod N, 2L mod N, 3L mod N u tak jajee, TO eCTb IIPO-
CTO KaXKJplii pa3 OyIeM OTKJIAJBIBATH IO KPYry L MecT, HauuHAsl C HYyJIs.
Herpynno BuzeTh, YTO paHO WM IIO3HO MBI BEPHEMCH B HYJIEBOE MECTO,
[IOCETUB OCTaJIbHbBIE MeCTa He H0JIee ueM 110 oHoMYy paly. Hazosém mosryuen-
HOE€ MHOYKECTBO ITOCEIIEHHBIX MECT YUKAOM. Terepb BO3bMEM HETOCEIEHHOE
MECTO U MPOJE/IaeM aHAJOTHIHYIO OIepalnio. B KOHIe KOHIIOB, Bce MecTa
Pa300bI0TCsT HAa HEITEPECEKAIOIINECs ITUKJIBI.

Kazxxnas mapa cry/ieHTOB, 10/103peBaeMast B COTPY/IHUYECTBE, JIOJKHA
CHJIETH B OJIHOM IMKJIEe, IPUYEM Ha cocemHUX MecTax. Ecin y 1ukia JmHa
7, TO B HEI'O MOYKHO HOCAJHUTD | 5| map cryaenTos (3zech || —menas dacTnb
qucia x). UKIbI MOXKHO 3aII0JIHATH HE3ABUCUMO, COOTBETCTBEHHO, MAKCH-
MaJIbHOE KOJIMIECTBO Map, KOTOPOEe MOYXKHO IOCAIUTh 33 CTOJI, PABHO CyMMe
10 BCEM IIMKJIAM KOJIMYECTBa Map, KOTOPOEe MOXKHO ITOCAIUTh B ITOT IIUKIJL.

Eciiz 370 MakcuMaIbHOE BO3MOXKHOE KOJIMYECTBO I1ap MeHbIre K, TO BbI-
BOJUM — 1, MHAYE, I0Ka HEe KOHYHUJINCH IIapbl, Ca’KaeM ITH [1aphbl Ha COCETHIE
MeCTa B IIUKJIAX, 8 OCTABIINXCS CTYJACHTOB PACCayKUBaeM Ha CBOOOIHbBIE Me-
cra.

Mpumep npaBunbHOW Nporpammbi

const nmax = 8000; begin

var ans:array [0..nmax] of integer; next:=(q+L) mod N;
u,v:array [0..nmax] of boolean; end;
N,L,K, x,y, s,t:longint;
f:boolean; procedure no;
i,j:longint; begin

function next(q:integer):integer; assign(output,’table.out’);
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Juist perienus 1epBoii yacTu 3a/aun (HAXOXKIEHHUs CIIEAYIONIEro CYacT-
JmBoro 6unera) sacduxcupyeM nepsbie 2N — k nudp (ammua Gusera 2N),
TO €CTh OCTABUM <«CBOOOMHBIMU» Tocsemune k mudp. Bymem cunmrars, aro
rouno mensiercss (2N — k + 1)-s nudpa, u nonpobyem Hafitu Gumkaiimmuii
TaKOH CYACT/IUBBII OmTeT. YBeauduM 3Ty udpy Ha 1, a Bce MOC/IeLyIONre
paspsaanl 3anyauM. Ecin sta nudpa Obuia 9, TO MbI He CMOXKEM MPUOABUTH
1 6e3 m3MeHeHHsT CTAPIINX PA3PSIIOB, MOITOMY B TAKOM CJIydae Cpa3y Iie-
pexomum K ciaenytomemy k. dasmee, moka cymma 1udp mepBOil MOJIOBUHBI
busera MPEBBIMNAET CyMMY IUdp BTOPON HOJOBUHBI HE MeHee, UeM Ha 9,
OyzeM, HAUUHAS C MJIQJIIINX Pa3PANIOB, J00aBIATh 9 K COOTBETCTBYIOIIEMY
pas3psiay. To ecTb HAYHEM € cAMOTO MJIAJIIIErO pa3psa: npudasuM 9 B HErO.
Eciu muammmii paspsin He 6611 HyseBbM (T. €. k < 1), To MBI He cMOXKeM
9TOrO CHIeJIaTh, U NPUIETCS mepeiitu K caemyoomemy k. Eciau xe mpenpiy-
masl OIepaIys yCIelrHa, TO npubaBuM 9 Bo BTOpOi paspsan u T. 1. [locie
TaKuX omeparmii ubo MBI He CMOXKeM JI00aBUTH OYEPEJHYIO JEBATKY (He
XBATUT HYJEBBIX Pa3psyIOB), JU6O CyMMBI CTAHYT OTJIMYATHCS MEHee, €M
Ha 9. B nepBoMm ciiyuae Halma IIONBITKA C JaHHBIM k He yJaJach, HepeiieM
K ciaenyiomeMy k. Bo Bropom ciaydae pobaBuM (ecju cymeeM) B CJIEILyIO-
Uit paspsisi pa3HOCTb CyMM II€PBOIl TOJIOBUHBI U BTOPO# IOJIOBUHBI Oute-
ta. Ecam Mbl He cMoxkeM 31010 cenarh (cymma mudpbl B JAHHOM Pa3psijie
U 100aBJI€MOIl BEJTMYHHBI IIPEBBICUT 9, TO eCTh Oy/IeT IIEPEHOC, YTO COOTBET-
cTBYeT ApyroMy k), To Halla IONBITKA LIPK JAHHOM k HeycuemHna. Eciu e
CMOTJIN, TO MBI HAILIN OJIMKANIIAN CIACTJIMBBIN OUJIET, CIIe Iy omuil 3a TaH-
HBIM, U JaJbHENINNe IOUCKHU IPU OOIbINUX k HE /Iy T HY2KHOTO PE3y/IbTaTa
(6imkaitinum on yxke ue Oyzer). Bymem uaru ¢ k =0 mo k = 2N. k=0
COOTBETCTBYET IIPOBEPKE, UTO JAHHBLIN OwmieT cyactiausbiii, kK = 2N cooT-
BETCTBYET TOMY, UTO Mbl yBeJMInan Ha 1 mepsyro nudpy 6unera (eciu sra
nudpa 6p11a 9, TO MBI y2Ke HAILIA CIACTIUBBIN OMIEeT paHee, TaK KaK €CTh
CYUACTJIUBBIN OUJIET U3 BCEX JIEBATOK) U IIOJHOCTHIO [IEPEJIEJIANN BTOPYIO [0~
soBuny. Takum obpasom, npu k = 2N peinenue TOYHO Haiigércs (X0Ts ObL
paBHOE U3MEHEHHON B [IEPBOM PaspsiJie IEPBOii TTOJIOBHUHE).

st pertienust BTopoii acTu 3a1a4u (HaX0XKIEHUs IPEJIbIILYIIEero CYacT-
JMBOTO Gusera) mpousBenéM Te ke onepanun ¢ dbukcanueit 2N — k mudp.
OTmanst 3aK/IF09AI0TCs JINIB B TOM, 9YTO U3 9TOTO PA3Psifia MbI BBIYUTaEM 1,
a He npubasJiseM (eC/Iu IOy YeHHOEe IUCII0 MeHbIne 0, TO HOIBITKA C JAHHBIM
k HeycreriHa, U HaJO IEPEXOUTH K cJejiyoneMy k), BO BCe HOCJIELyOIUe
pa3pansl kiagém 9. Iloka cymma nudp nepBoil IOJIOBUHBI MEHBIIIE CyM-
MbI TII(OP BTOPO# MOJOBUHBI HoJiee, uyeM Ha 9, OyiaemM oTHUMATHL 9, HAUYMHAS
C MJIQIIUX Pa3PsAIOB: CHAYAJA U3 MJIAJIIIErO BBIYTEM 9, 3aTeM U3 BTOPOIO
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U T. . AHAJIOrUYHO [1ePBOM YACTH 3a1a9U PA30UPaeMCcsl C IOCJIeJJHIM OCTaB-
muMcst paspsiioM. Anajornyano oynaem uiaru ¢ k=0 1o k = 2.

MNpumep npaBuabHOW Nporpammebl

type tlong=array[1..200] of integer;
var f:text;

ff:file;

x,yl,y2,d1,d2:tlong;

n:integer;

i,j:integer;

ds:integer;

ch:char;

procedure count(var a:tlong;
var dS:integer);

var i:integer;
begin

ds:=0;

for i:=1 to n div 2 do

ds:=ds+al[i]l-a[n-i+1];

end;

procedure out(var a:tlong);
begin
assign(f,’ticket.out’);rewrite(f);
for i:=1 to n do
write(f,alil);
close(f);
halt;
end;

procedure diff(var a,b,c:tlong);
var i:integer;
t:integer;
begin
t:=0;
for i:=n downto 1 do begin
t:=t+a[i]-b[i]+20;
c[i]l:=t mod 10;
t:=t div 10-2;
end;
end;

function cmp(var a,b:tlong):boolean;
var i:integer;
begin
for i:=1 to n do
if a[il<>b[i] then begin
cmp:=ali]>b[i];
exit;
end;
cmp:=true;
end;

begin
assign(f,’ticket.in’);reset(f);

n:=0;
while not eoln(f) do begin
inc(n);
read(f,ch);
x[n] :=ord(ch)-48;
end;
count (x,ds);
if ds=0 then
out (x) ;
{findmore}
for i:=n downto 1 do begin
yl:=x;
if y1[il=9 then
continue;
inc(y1[il);
for j:=i+1 to n do
y1l[jl:=0;
count (y1,ds) ;
if (ds>=0)and
(ds<=9%(n-i)+9-y1[il)
then begin
for j:=n downto n-ds div 9+1 do
yi[jl:=9;
inc(yl[n-ds div 9],ds mod 9);
break;
end;
end;
{findless}
for i:=n downto 1 do begin
y2:=x;
if y2[i]=0 then
continue;
dec(y2[il);
for j:=i+1l to n do
y2[31:=9;
count (y2,ds);
if (ds<=0)and
(ds>=-9%(n-1i) -y2[il)
then begin
ds:=-ds;
for j:=n downto n-ds div 9+1 do
y2[jl1:=0;
dec(y2[n-ds div 9],ds mod 9);
break;
end;
end;
diff(y1,x,d1);
diff(x,y2,d2);
if cmp(dl,d2) then
out (y2)
else out(yl);
end.
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3apaya 6. CnucbiBaHue

Bxoodnot gatin table.in
Buixodwot gatin table.out
Oepanunenue no epemeHy lc
Maxcumanrvroti baanr 3a 3ada4y 100

Ha 3a4éTre mo KBAHTOBBIM BBIYUCIIEHUSIM TPETOIABATEDb PEITIII C/IeJIaTh
BCE BO3BMOXKHOE, YTOOBI M30€KATH CIUCHIBAHNS. 3a BPEMSI CEMECTPa OH YCITesI
BBLJIEJIUTH HECKOJIBKO I1ap CTY/IEHTOB, KOTOPbIE, 110 €r0 MHEHHUIO, MOI'YyT CIIH-
CBIBATH JAPYT y APYTa, MPHU 3TOM KAXKJBIl CTYJIEHT BXOIUT He 0oJiee UeM B
OJHY TaKyIo napy. lemeps mpenojaBaTesb XOUeT MPUIYMATh TAKYIO Paccal-
Ky JJIs CTYIEHTOB, 9TOOBI OHM BCE PEMIAJIN 33a9U CAMOCTOSTEIbHO.

3auéT IPOBOAUTCS B ayJUTOPUHU, B KOTOPOI CTOUT OIUH

OOJIBIITON KPYTJIBIH CTOJI, 38 KOTOPBIM POBHO N MeCT; CTY- 5
JIeHTOB B rpytime Toxke poBuo N. IlpemnogaBaresnb cautaer, 2

9TO COUCHIBATD CJIOYKHEE BCEr0, €CJIU TOT, ¥ KOTO CIIUCHIBAIOT, 1
HAXOJIUTCS HA PACCTOSHUU POBHO L OT TOTO, KTO CIUCHIBA- 4 3

er. Takum oO6pa3oM, MpernojaBaTe/ib X049eT PacCCaIUTh CTY-

JIGHTOB TakK, ITOOBI MEXKIy KaXKJbIMH JIBYyMsl CTYJCHTaMH,

KOTODPBIE MOI'YT CIUCBIBATH JIPYT V Jpyra, cumueio 6ur posuo L — 1 npyrux
CTYJICHTOB.

ITomorure npenomaBaTe o HANTH TAKYIO PACCAIKY.

Ipumenanue: fcao, 9170 B 3aBUCHAMOCTH OT TOrO, ¢ KAKOIO UMEHHO U3
JIBYX CTYJIEHTOB HAUYNHATH CIATATD, U B 3aBUCUMOCTH OT TOTO, B KAKYIO CTO-
POHY CUNATATD, HOJYUUTCS PA3HOE KOJUIECTBO UEJIOBEK, CHJIAIIIX MEXKIY
unmvu. [Ipenogasaresio Tpebyercst JUIb, 9TOOBI [JTst KAXKI0# mMapbl, HAYUU-
Hasl ¢ XOTs Obl KAKOTO-HUOY/Ib U3 ITUX JIBYX CTYIEHTOB, XOTS ObI B KAKYIO-
HUOYJb CTOPOHY JI0 APYTOTO CTYIAEHTa HACUUTHIBAJICS Obl poBHO L — 1 cTy-
JIGHT.

®opmaT BXOAHbIX AAaHHbIX

IlepBas cTtpoka BxoaHoro daiina cogepxkut tpu qucia: N, L u K, rie
N — KOJINYeCTBO CTYIEHTOB B IpyIie, L — ONTHMaJIbHOE <aHTHUCIHCHIBA-
TeJIbHOE» PACCTOsHME, a K — KOJMYIEeCTBO MAp CTY/IEHTOB, KOTOPBIE MOTYT
Opyr y apyra cruckiBaTh. Jlasee ciaeayror K CTpOK MO J[Ba YUCTIA B KaXK-
JI0il — HOMepa CTYIEHTOB, BXOJSINUX B odepeauyio mnapy. CTyJIeHTbl HyMe-
pytorcsa ot 1 1o N.

Bcee uncna Bo BxogHOM daiiysie HaTypasbHble u He mpeBocxogdaT 8 000;
rapanTupyercs, 9ro L < N.
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a0:=atan2(y0,x0);
1t:=sqrt(l-r*r);
da:=arctan(lt/r);
addp(a0+da) ;
addp(a0-da) ;

end;

function intersectline(
x1,y1,x2,y2,
x3,y3,x4,y4:extended
) :boolean;
var d:extended;
tt,ss:extended;
begin
intersectline:=false;
d:=(x2-x1)*(y3-y4) -
(x3-x4) *(y2-y1);
if abs(d)<eps then
exit;
tt:=( (x3-x1)*(y3-y4)-
(y3-y1)*(x3-x4))/d;
ss:=( (x2-x1)*(y3-y1)-
(x3-x1)*(y2-y1))/d;
if (tt<0)or(tt>1) then exit;
if (ss<0)or(ss>1) then exit;
intersectline:=true;
end;

function intersectarc(
x0,y0,x1,yl:extended

) :boolean;

var dx,dy:extended;
d:extended;
t1,t2:extended;
a,b,c:extended;

function lies(t:extended):boolean;
var x,y,a:extended;
begin
lies:=false;
if (t<eps)or(t>l-eps) then exit;
x:=x0+dx*t;
y:=yO+dy*t;
a:=norm(atan2(y,x));
lies:=a<en;
end;

begin
dx:=x1-x0;
dy:=y1-y0;

a:=dx*dx+dy*dy;

b:=2% (x0*dx+y0xdy) ;
c:=x0%*x0+y0*y0-r*r;
d:=bxb-4x*a*c;
intersectarc:=false;
if d<eps then exit;
t1:=(-b+sqrt(d))/2/a;
t2:=(-b-sqrt(d))/2/a;

intersectarc:=lies(t1l) or lies(t2);
end;

function check(a:extended) :boolean;
var xx,yy:extended;
begin
xx:=r*cos(a);
yy:=r*sin(a);
check:=false;
if intersectline(x0,y0,xx,yy,
x1,y1,x2,y2) then
exit;
if intersectarc(x0,y0,xx,yy) then
exit;
check:=true;
end;

begin
assign(f,’geometry.in’) ;reset(f);
read(f,xc,yc,r,beg,en);
read(f,x0,y0);
read(f,x1,y1,x2,y2);
close(f);
x1:=x1-xc;
yl:=yl-yc;
x2:=x2-XC;
y2:=y2-yc;
x0:=x0-xc;
y0:=y0-yc;
beg:=beg/180%Pi;
en:=en/180%Pi;
beg:=beg-trunc(beg/2/Pi)*2%Pi;
en:=norm(en) ;
addp(beg) ;
addp(en) ;
addintersect(x1,y1);
addintersect(x2,y2);
addintersect (r*cos(beg) ,r*sin(beg));
addintersect (r*cos(en) ,r*sin(en));
addtouch;
for i:=1 to np do
for j:=1 to np-1 do
if p[j1>p[j+1] then begin
t:=p[jl;pljl:=pl[j+1];p[j+1]:=t;
end;
ans:=0;
for i:=1 to np-1 do begin
if p[i+1]>en then
break;
if abs(p[i]-p[i+1])<eps then
continue;
if check((p[il+p[i+1])/2) then
ans:=ans+p[i+1]-p[i];
end;
assign(f,’geometry.out’);rewrite(f);
writeln(f,ans/(en-beg) :20:20);
close(£);
end.
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3apava 2. CnomaHHbI KanbKynsTop

Bzxoodnot gatin calc.in
Buixodnot gatin calc.out
Ozpanuuenue no epemeny lc
Maxcumanrvroti baanr 3a 3ada4y 100

Bamr mutammit 6paT momésn B mepBbhlil KJIacC, M BbI PEIIUIN CIEJIATh MY
CKPOMHBII TIOJIAPOK — OT/IATh B BEYHOE MOJIb30BAHNE CTAPBII KAJBKYISTOP.
Yerpotictso caenano emé 8 CCCP, mosromy mo Tekymiero nast B pabodem
cocTosinum octasuchk Toapko Kaasunm [+, [=], [*], [=] n mexoropsre mud-
pBL

Odenb cKOPO MJIIIUN OpAaT MOHSJ, YTO HE BCE UYHUCJIA MOXKHO JIEIKO
[IOJIyYUTh HA KPaHE KAJbKYJIATOpa. TaK, ecjid MPeJICTABUTh, 9TO paboTaroT
TOJIBKO ITUQPHI u [3], To 4meI0 55 MOMKHO IOTYYHTH, CAMOE IIPOCTOE,
nazas [2][2][+][3][3][].

Jliist Toro, 9ToOBI HE TPATUTh MHOTO BPEMEHHU Ha OTBETHI OpaTy, Kak
[OJIYYUTH TO WJIA MHOE YUCJIO Ha SKPaHe, Bbl PENINJIN HAINCATh IPOrpaM-
My, KOTOpasi 1o 3aJaHHoMy 4quciay N u ciucKy paboraromux 1udpoBbIX
KJIABUII HAXOJUT KAKYIO-HUOYIH (He 00s3aTe/IbHO KPaTIAHIIyIo) MoCIe0-
BaTEJILHOCTH KJIABUII, HAaXKaTrue Ha KoTopble npuBoguT K N. domycrumoir
[IOCJIE/IOBATEILHOCTHIO KJIABUII JIJIs KAJbKYJIATOPA SBJISETCS JII0bast Iocie-
J0BaTEJbHOCTD KJIABUII B8 < UYMCJIO > < JecTBue > <ducjo> < meii-
cTBUE> ... <JelcTBue > <YHCJI0> <KHOMKa paBHO>. Tak, mociemro-

saresmocnn [0][=] n (L) S]] 0J0I=] ronyermas, a [FITFB]E] wo
. . IEI . — HEeIOIIyCTHUMDBI.

HamomunaeM, 9To JpeBHUE KAJIbKYJIATOPHI HE PACIIO3HAIOT HOPSIOK Jeii-

CTBUIi, I09TOMY IIPDU HaKaTHH, HAIIPUMED, [=] 6ymer mouty-
qeno 20, a me 14.

®dopmaT BXOAHbIX AAaHHbIX

B mepBoit crpoke BxomHOTO draiina ykaszaHo mesioe duciao K — Koamde-
crBo pabounx mudp (1 < K < 10). Bo Bropoit cTpouke 1epeducjieHbl 9T
caMmble pabotne udpsl, MUPPHI He TOBTOPSIOTCA. B TpeTheil cTpoke 3a/1a-
HO 1esioe uncso N (1 < N < 1000), KoTopoe Hy?KHO MOJIyYATh HA SKPAHe
KaJIBKYJISATODA.

®opmaT BbIXOAHbIX AAHHbIX

Ecin uncsio N moxyanTsb Heslb3s, TO BBIBEJINTE B BBIXOIHOM (hailyr euH-
cTBeHHOE €JI0BO ‘Impossible’, nHave HY>KHO BBLIATDH JIFOOYIO JIOIYCTUMYIO
[OCJIEI0BATEILHOCTD KJIABUIIL, IPUBO/ILIILYIO K TpebyeMomy pe3yabraTy. Bee
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CHUMBOJIBI B BBIXOJIHOM (haiire JT0JIZKHBI HAXOIUTHCS B IEPBO CTPOKe Oe3 mpo-
6esoB. Pasmep BrixomHOTO daiiia He T0/KeH TpeBocXoquTb 65536 OaifT.

Mpumep

Bxoodnoti gatin Buoixodnoti gatin

3 9+3%2=

923

24

10 1234567891234-1234567891233=
01234567829

1

1 Impossible

9

8

Pewenne

IIycth d — 3T0 HAUOOJIBITIUI OOTIHI /Te/TUTeTb PabOTAIONINX UMD B KAJTb-
KyJsiTope. [ToHATHO, YTO BCe YUC/Ia, COCTABIEHHBIE U3 STUX UMD, & TaKKe
WX CyMMa, PasHOCTb U MPOU3BEJIEHUE, OYIAyT AeJUuTCa Ha d, TIO3TOMY €CJIH
N ©He KpaTHO ODIIEMY IEJUTENIO, TO Cpa3y roBopuM ‘Impossible’.

Temepp yBummMm, Kak B ciaydae jgeqauMoctd N Ha d MOYKHO IOCTPOUTH
OTBET.

Mozkuo 1n0oKa3aTh (HAIPUMED, HEIIOCPEICTBEHHBIM 11€PeGOPOM), UTO, ec-
mu HOd(aq,as, .. .,ax) = d, tae a; — 1o tudpa, TO HANlLYyTCI TaKue UH-
nexcol 4,7 € {1,..., K} (ue 06s3aTebHO pa3JIMUHbIE) U IeJble HeOTPU-
narejabHbple Koaddumuentel p < 9 u ¢ < 9, uT0 a;p — a;q9 = d, TO €cThb
HO/I npoussosibHOr0 Habopa 1udp MOXKHO [IPEICTABATH IIPU ITOMOIIU CyM-
MBI M PA3HOCTUA MAKCUMYM JIBYX Pa3JIMIHBbIX Iudp. 3aMeTuM, UTO JTaHHBII
dakT B ciiydae TPOU3BOJILHBIX MOJIOKUTEIBHBIX TEJIbIX (; He MMEET MeCTa.

Tenepb MOYXKHO MOJIYIUTh d HA KAJIbKYIATODE:

d:ai—i—ai—i—...—i—ai—aj—aj—...—aj.

p q

Ilocie Toro, KaK Mbl HAyYIUJIUCH HAOUPATH d, OCTAJIOCH MIPOCYMMHPOBATH

ero N/d pas:
N:(az—l——aj)—i-—l—(az—i-—aj)

N/d ckobok

(Cymma B Kax10i1 ckoOKe pasHa d.)
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Pewenne

Samada pernaercs B JBa dTala.

Ha nepBom srare jayra pazbuBaeTcst Ha MEHBIIHE JIYTH, KayKJask 13 KOTO-
PBIX JINOO MOJTHOCTHIO BUJIHA, JTUOO MOJTHOCTHIO He BuaHa. s 3Toro HEOoO-
XOJMIMO IIPOBECTH KacaTeJbHBbIE K JIyre U3 «IJia3ay, a TaKyKe IPsIMble, CO-
eJIMHSIONNE «IVIa3» ¢ KOHIIAMH OTPEe3Ka U Jyru. TOYKH HepeceveHus ITUX
NPAMBIX C JAyroi u 6y/[yT KOHIIAMYA UCKOMBIX MEHBIITIX JIyT.

ITocste Toro, kak ayra pazdura, HEOOXOIUMO JIJTst KAYKIOTO yIACTKA OIIpe-
JIeJIUTD, BUJEH Jin OH. MOXKHO B3SITh KaKyIO-HUOY/Ib TOYKY BHYTPHU yIacTKA,
HAIPUMED CEPEJINHY, U IPOBEPUTH, BUJIHA JIX OHA. UTOOBI IPOBEPUTD, BUTHA
JIK TOYKA, HAJIO IPOBEPUTH, IEPECEKAETCsI JIN OTPE30K, KOTOPBIN COETMHSIET

«IJIa3» C TOYKOMU, C KAKUM-JIN00 0OHEKTOM.

Mpumep npaBunbHOW Nporpammbi

{$N+}

const eps=le-3;

var x0,y0:extended;
x1,y1,x2,y2:extended;
Xc,yc,r:extended;
beg,en:extended;
p:array[1..12] of extended;
np:integer;
f:text;
i,j:integer;
t:extended;
ans:extended;

function norm(a:extended) :extended;
begin

a:=a-trunc(a/2/Pi)*2*Pi;

a:=a-8%Pij;

while a<beg-eps do

a:=a+2xPi;

norm:=a;

end;

procedure addp(a:extended);
begin

a:=norm(a) ;

inc(np);

plnp]:=a;
end;

function atan2(y,x:extended):extended;
var a:extended;
r:extended;
begin
r:=sqrt(x*xx+y*y);
if abs(x)<abs(y) then
a:=Pi/2-arctan(abs(x/y))
else a:=arctan(abs(y/x));

if y<O0 then a:=-a;
if x<0 then a:=Pi-a;
atan2:=a;

end;

procedure addpoint(x,y:extended);
begin

addp(atan2(y,x));
end;

procedure addintersect(x1l,yl:extended);
var dx,dy:extended;
d:extended;
t1,t2:extended;
a,b,c:extended;
begin
dx:=x1-x0;
dy:=y1-y0;
a:=dx*dx+dy*dy;
b:=2% (x0*dx+y0*dy) ;
c:=x0%*x0+y0*y0-r*r;
d:=bxb-4*a*c;
if d<eps then exit;
t1l:=(-b+sqrt(d))/2/a;
t2:=(-b-sqrt(d))/2/a;
addpoint (xO+dx*t1,y0+dy*t1) ;
addpoint (x0+dx*t2,y0+dy*t2) ;
end;

procedure addtouch;
var a0,da:extended;
1l:extended;
lt:extended;
begin
1:=x0%x0+y0*y0;
if 1<r*r+eps then
exit;
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3apaya 5. [lyra, oTpe3ok n Tou4ka

Bxoodnot gatin arc.in
Buixodnot gatia arc.out
Ozpanuuenue no epemeny lc
Maxcumanrvroti barn 3a 3adavy 100

Ha miockocTu 3a7aHbl Ayra OKpPYKHOCTH, OTPE30K
u Touyka. Kak oTpe3ok, Tak U Jayra OKpy?>KHOCTH HEIpO-
3paunbl. Onpejiesnre, Kakas 9acThb JyTW BUIHA U3 9TON
TOYKU.

®dopmaT BXOAHbIX AAHHbIX

Bxopnoit daitn cocront u3 Tpéx CTPOK, OMUCHLIBAIOIINX JTAHHBIE 00BEK-
Tol. IlepBasi cTpoka OmMCHIBAET JIyI'y U COAEPXKUT IATh YUCEN — KOOD/IU-
HaTBHI IIEHTPA JYyT'H, PAJNYC JIyT'H, HOJSAPHBIl yroJ TOYKH Hadajaa Jyr'd U
[IOJIIPHBIN yTOJl TOYKM KOHIA Jyru. llosispHble yruibl 3a/aHbl B Ipajycax
U OTCYUTBHIBAIOTCS OTHOCUTEJIBHO IEHTPA JAYTU MPOTHUB YaCOBOI CTPEJIKA OT
[TOJIOYKUTEJIbHOIO HAIPABJIEHUsI OCH . BTOpasi CTpOKa OMUCHIBAET TOUKY U
COJIEPXKUT J[Ba 9UMCJIa — €€ KOOPAMHATHL. TPeThs CTPOKA OIMUCHIBAET OTPE-
30K M COIEPXKUT YeThIpe YHCJa — KOODAMHATHI Hadaja U KOHIA OTPE3KA.
Bce umcia Bo BxoaHoM aiie BemecTseHHbl 1 He mpesocxoaar 108 mo mo-
aymo. I'apanTupyercs, YTO KaK PaJinyCc OKPYKHOCTH, TaK U JIJINHA OTPE3Ka
6OJIBIIIE HYyJIs, 9TO HMOJISIPHBII yTOJI KOHIA JyTH OOJIBIIE, 9€M TOJISIPHBII YOI
HaYaJ1a, U 9YTO PA3HOCTH ITUX YIJIOB He mpeBocxoauT 360.

lapanTupyiorcs, 9To HUKaKWe /IBa U3 TAHHBIX TPEX OOBEKTOB HE MMEIOT
O0IIIMX TOYEK.

®dopmaT BbIXOAHbIX AAaHHbIX

BroiBemure B BBIXOIHO#N baita oano wucao na orpeske or 0 g0 1 —ot-
HOCUTEJbHYIO YaCTh IyT'H, KOTOpas BHAHA U3 JaHHOW Touku. Bam orsBer
JIOJTZKEH OTJIMYAThCA OT IPABUIBHOIO He 6oJee, yeM Ha 1074,

Mpumep
Bxoodnoti gatia Buizoonoti gatia
212 120 420 0.496842552858631315
36
24254

IIpumevanue: Ilpumep coorBercTByeT pucynky. Ha pucynke wactu Iyrw,
KOTOpBIE HE BUJIHBI U3 TOYKU, HAPUCOBAHDBI IIyHKTHUPOM.
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Mpumep npaBunbHOW Nporpammbi

program calc;
type
integer = longint;

var
dig: array[0..9] of boolean;
_a, _b, _i, _j: integer;
a, b, i, j: integer;
min, n: integer;
s: string;

procedure get(x:integer);
begin
while x<>0 do begin
for i:=1 to _a do begin
write(_i);
if i<>_a then write(’+?);
end;
for j:=1 to abs(_b) do
write(’-?,_j);
dec(x,min);
if x<>0 then write(’+?);
end;
writeln(’=);
end;

begin
fillchar(dig,sizeof (dig),false);

assign(input,’calc.in’);
reset (input);
assign(output,’calc.out’);
rewrite (output);
readln(j);
for i:=1 to j do begin
read(a);
diglal :=true;
end;
min:=MaxLongInt;
for i:=0 to 9 do if digl[i] then
for j:=0 to 9 do if diglj] then
for a:=1 to 10 do
for b:=-10 to 0 do
if (i*a+j*b>0)and
(i*a+j*b<min) then begin
min:=i*a+j*b;
_im=i; _ji=j;
_a:=a; _b:=b;
end;
read(n);
if n mod min<>0 then
writeln(’Impossible’)
else get(n);
close(output) ;
close(input);
end.

3apaua 3. lNpunTtep

Bxodnot gatin printer.in
Buixodnot gatina printer.out
Ozparuuernue no epemeHu lc
Maxcumanrvrni 6aan 36 3a0ay 100

HemaBuo omna wm3BecTHasi pupma pemmia BBIIYCTUTb YEPHO-OEJIBIi
npunTep. s 3TOro npuHTEpa peneHo co3/1aTh MPOJABUHYTOE IPOTPAMMHOE
obecrieuenye [ IIe9aTy 0Ly TOHOBBIX (cepbixX) n3obpazkenuii. Takue n3006-
paxKeHus: OyJIyT MedaTaThes CiaegyomuM obpazom. CHadasa mMoJIyTOHOBOE
n3o0paxkenne pazmepa X XY nukceseil mepeBoauTCs B YEPHO-Oes10e n300pa-
:kenne pazmepa NX X NY (kaxkplil IUKCEIb B IIOJLyTOHOBOM U300pazkeHun
COOTBETCTBYyeT HeKOTOpoMmy KBajpary N X N B 4€pHO-0e/10M n300parkeHn;
3aII0JIHEHUE 3TOr0 KBaJIPATa 3aBUCHUT OT IIBETA IUKCEJIA 10 OIpPeIeIEHHBIM
[PABUJIAM ), TIOTOM MOJIyYeHHAasl KADTUHKA [IEeYaTaeTcs Ha IIPUHTEpe.

IIpaBmia nepeBosa MOTyTOHOBOTO TTUKCENs B KBagpaT N X N B 4épHO-
6e10M M300paYKeHUN CJIeY IOIIITe:
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1) Kaxkas KJIeTKa KBaJpaTa KPacUTCs JuOO B UEPHBIH, 100 B Gesrblil
1BeT;

2) 3amoJiHeHre KBaJpaTa JOJZKHO ObITh CUMMETPUYHBIM OTHOCHTEIHHO
obenx JuaroHaJieii 1 OTHOCUTEIHHO JBYX CPEJIHUX JIMHUN KBaJpaTta
(T. €. JIMHU{, COEAMHSIOMUX CEPEIUHBI IPOTUBOIIOJIOKHBIX CTOPOH);

3) cpeau BCeX TAKMX 3AIOJIHEHWI HYXKHO BBIODATH TO, B KOTOPOM OT-
HOIIIEHVE YUCJIa YEPHBIX KJIETOK 1 K IUIOMAIN KBAJIpaTa HAXOJAUTCS
KaK MOXKHO OJiMzKe K SPKOCTHU HOJYTOHOBOIO HUKCEJIst 1 (T. €. MOJLYJIb
pasnocru |1 —m/N?| nosxken GBITH KAK MOXKHO MEHBIIIE).

Hanumure mporpammy, KoTopast 1Mo JauHbiM N 1 7 HalAET HeoOXoauMoe
3anoHenne KBagpata N X N.

®dopmaT BXOAHbIX AAHHbIX

B nmepBoii cTpoke BxomHoro daiina HaXOOATCd OBa dncia: nejgoe N u Be-
mecrsennoe r (1 < N <100,0< r < 1).

dopmaT BbIXOAHbIX AAHHbIX

B BbixomHO# daiin BbIBemuTEe MCKOMOE 3amoJsiHeHne KBagpara N X N.
A wmmvenno, BoBeauTe N cTpok mo N CHMBOJIOB B KarKJIOW: CHMBOJIOM .’
(rouka, kom ASCII 46) o6ozHauaiiTe GeIyr0 KIETKY, CUMBOJIOM ‘#’ («perér-
ka», kox ASCII 35) — uépryro.

[Tpu HaMYMKM HECKOJBKUX PEIeHUl BBIBEINTE JIIOOOE.

Mpumep
Bxoonoti gatin | Boixodwot gatin Bxoonoti ¢atia | Buxodnot gatin
3 0.4444 #.o# 11 0.5 L LHL L LH.
HoBH B OHH.H
#.# HLOH.LLHLH.
CHEHSHSEHE .
4 0.498 CHE. LU HELHEL L
#..# HiELHOHOHO#H
#..# LU HELHEL L
CHE. CHEHSHSEHE .
HLOH.LLHLH.
HoHH . H.#H . H#
CHLLLHL L LH#.

Ipumeuanue: OTBET MOCTEIHETO IPUMEpPA COOTBETCTBYET pUCyHKY. OTHO-
menne m/N? jj1st mocsie/Hero puMepa ipuMepHo pasro 0,50413.
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Pewenne

OTa 3aja4a — ojiHA U3 HamboJiee MPOCTHIX Ha ojumnuaje. OT ydact-
HUKa TPEOOBAJIOCH MIPOCTO BHUMATEJIBHO IPOYUTATHL yCJIOBHE U HAIHMCATD
IpOrpamMMy, KOTOpas Peaim30BbIBajIa ObI TO, ITO TpedyeTcs.

IIporpammy MOXKHO OBLIO TIHCATH, HAIIPUMED, CJIELYIOMMUM obpazom. By-
JIeM HyMEepOBAaTh UTPOKOB, HAYUHAS C HYJIs, T. €. HYJIEBOIl UTPOK — TOT, KTO
mo1aéT MEepPBBIM, MEPBLI — TOT, KTO MOAAET BTOPLIM. B MaccuBe n Oynem
XPaHUTb TEKYIIUH CYET, B IEPEMEHHOI cur Oy/ieM XpaHUTb HOMEDP TOTO Ur-
POKa, KOTOPBIH yIapsiyl MO MsIdy MOCJeTHIM (<«TeKyIero» urpoka). VIsuHa-
9aapH0 n[0]=n[1]=0; cur MOXKHO J1a2Ke He YCTAHABJIMBATD, T. K. IEPBOE JKe
cobbiTue BO BXOMHOM hailyie service ycraHoBUT ero (CM. HHUKE).

HaJjee OyieM MOCIEI0BATEIFHO CAUTHIBATD COOBITHS U3 (ailia u ux 06-
pabaThIBaTh:

e service — HaJO ONPENEJUTH HOBOE 3HAYECHME IIEPEMEHHON cur, T.e.
OIpee/inTh, KTO TOAaeT. T. K. MOJAa0T 10 HATh 1oJad, TO HOMED IO~
matoriero urpoka oymer (n[0]+n[1]) div 5 mod 2.

e net u out — JJIsT HAC COBEPIIIEHHO OJIMHAKOBBIE COOBITUSI: UTPOK CUr
MIPOUTPBIBAET PO3BITPHIII, o3TOMYy TuineM inc(n[l-cur]);

e goal — Ha060OPOT, UI'POK CUT BLIUIPLIBAET PO3bIrphil. inc(nlcurl) ;

e return — MpPOCTO MEHSIETCsI TEKYIIWii UTPOK: cur:=1-cur;

® com — MOYKHO 3aBEPIIATH CIUTHIBAHUE COOBITHIA.

ITocsie KoMaHBI €om 3aBepIIaeM CUUTHLIBAHNE COOBITHIT M BBHIBOIMM OT-
BeT:
writeln(f,n[0],’ ’,n[1]);

Mpumep npaBunbHOW Nporpammbi

const service=’service’; if s=service then
net=’net’; cur:=(n[0]+n[1]) div 5 mod 2
out=’out’; else if (s=net)or(s=out) then
goal=’goal’; inc(n[1-curl)
return=’return’; else if s=goal then
eom=’eom’ ; inc(n[cur])
var f:text; else if s=return then
n:array[0..1] of integer; cur:=1-cur
cur:integer; else if s=eom then
s:string; break;
end;
begin close(f);
assign(f,’match.in’);reset(f); assign(f,’match.out’) ;rewrite(£);
n[0]:=0;n[1]:=0; writeln(f,n[0],” ’,n[1]);
while true do begin close(f);
readln(f,s); end.
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Koneuyno, B peasibHOM MaT4de MOXKET IPOU3OHTU CHTyalus, KOTOPYIO
HEBO3MOKHO OIMCATH STUMU COOBITUSIME, HO BAIIa IPOrPaAMMAa, JOJIZKHA CUU-
TaTh, 9TO BECh MATY OMUCHIBACTCS JAHHBIMU BO BXOIHOM (haiijie COOBITUSIMU.

CDopmaT BXOAHbIX OAHHbIX

Bo BxomaHOM haiise HaxoauTcst ciucok cobbiTuil. COOBITUS PACIIOJIOYKEHBI
10 OJIHOMY Ha, cTpoke 6e3 1pobesoB. IlocemoBaTeTbHOCTL COOBITHI YIOBIIE-
TBOpSIET BCEMY, 9TO OBLJIO CKA3AHO BBIIIE; IIYCTBIX CTPOK BO BXOIHOM daiise
Her (KpoMme, BO3MOXKHO, CTPOK II0ocjie cobbiTus eom). Beero cobbituii ne 6o-

jaee 50 000.

dopmaT BbIXOAHbIX AAHHbIX

B BoIxomHON daiin BbIBeIUTE Ba YUCIA: OUKU TOTO, KTO IIOJABAJ IIep-
BBIM, IIOTOM

OYKHU €TI0 IPOTUBHUKA.

MNpumep

Bxoodnoti gatin Cuém Buoixodnoti gaiin
service 2 4

goal 1:0
service
out 1:1
service
net 1:2
service

return
return
return
out 2:2
service
return
goal 2:3
service
goal 2:4
eom

service 01
out 0:1
eom
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Pewenne

Pacemorpum o1y BOCBMYIO 9acTh KBapaTa, OrPAHUIEHHYTO TOJIOBUHON
cpejiHelt JIMHIY 1 IOJIOBUHO juaronajm. Hazosém eé dpurypoit A. [Tockosib-
Ky OTParKeHUSIMH 3TOH (DUTYPBI OTHOCUTEIHLHO OCeil CHMMETPUU KBaJpaTa
MOYKHO IIOJIy9UTh BECh KBAJIPAT, TO €6 3aKPaCcKa OIPeesseT 3aKPACKY BCe-
ro KBaJipaTa, IPpUIEM caMu KJIeTKH (GUrypbl A MOXKHO 3aKpalinBaTh He3a-
BucuMmo. He Bce kitetku dpurypol A paBHOIPABHBI — HEKOTOPBIE OTBEYAIOT
3a 8 KJIETOK HCXOJHOIO KBajpara (Ha30BéM UX Ag), HeKoTopble 3a 4 (Ay4),
a KJIeTKa, HAXOJSIIAsCS B IeHTpe Kpajapara (ecou N HEUETHO), TIPH JIHO-
ObIX OTparkeHUsix mepexoautr cama B cebst (A;). OdeBumHO, UTO IS JIIO-
Goro N BO3MOXKHO MOJYyUHTH spKOCTh 4k/N?, a njs medérHbix N 10M0I-
HUTEJILHO MOXKHO HOJyuuTh apkocTb (4k + 1)/N? (rae k — mesoe uucio,
0 < k < N?/4). Beibepem u3 3Tux qucesi GiuzKaiiinee K 7 — T€M CaMbIM Mbl
OTIPEJIEIMM KOJIMIECTBO 3aKpallliBaeMbIX KJIeTOK kBajpara M. ITocse sro-
ro HAYMHAEM 3aKPAIIMBAThH KJIETKW, HAYMHAs C KJIeTOK Ag, a Korja mx He
XBaTaeT, JIN0OO KOIJ/Ia 3aKpacKa CJeIYIOel TaKOi KJIEeTKU IIPUBOJIUT K IIpe-
BbIIIeHUIO yncya M, ucronb3yem kierku Ay u A1. CoOTBETCTBEHHO, 381848
CBOJIUTCS K OIPEJIEJICHUIO TOT0, CKOJBKUM KJIETKAM UCXOHOIO KBAJIPATA, CO-
OTBETCTBYET KaxKJas KJieTKa (purypol A.

Ipumenarue: OraesbHO poHyMepoBaB Kjerku Ag, A4 u Ap, u ompe-
JIeJIUB, CKOJIBKO KJIETOK KAKOrO THIIA HYXKHO 3aKPACUTb, MOXKHO DEIIUTH
samady, ncnonb3ys O(1) mamstun. DTo pelleHre U NPUBEJEHO B KAUECTBE
npumepa

Mpumep npaBunbHOW Nporpammbi

const inputFile = ’printer.in’; n2:=n div 2;
outputFile = ’printer.out’; if i=n2+1 then begin
type TArray = array[0..2] of longint; 1:=0; m:=1
var n,i,j,ii,jj,m,1l:longint; end
k,f1,£f2,f:TArray; else
a:real; if i=j then begin
av,aal,aa2:longint; 1:=1; m:=1i
procedure canon(var i,j:longint); end
var t:longint; else
begin if j=n2+1 then begin
if i>n+1-i then i:=n+1-i; 1:=1; m:=n2+i
if j>n+1-j then j:=n+1-j; end
if i>j then begin else begin
ti=i; i:=j; j:=t; 1:=2; m:=i+((j-1)*(j-2)) div 2;
end; end;
end; end
procedure id(i,j:longint; else begin
var 1,m:longint); if i=j then begin
var n2:longint; 1l:=1; m:=i
begin end
if odd(n) then begin else begin
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1:=2; m:=i+((j-1)*(j-2)) div 2;
end;
end;
end;
begin
assign(input,inputFile);
reset (input) ;
assign(output,outputFile) ;
rewrite (output) ;
read(n,a);
av:=trunc((n*n)*a) ;
aal:=av;
if odd(n) then begin
k[0]:=1; k[1]:=n-1;
k[2]:=((n-3)*(n-1)) div 8;
end
else begin
k[0]:=0; k[1]:=n div 2;
k[2]:=((n-2)*n) div 8;
end;
while (aal>=8)and
(£1[2]1<k([2]) do begin
inc(f1[2]); dec(aal,8);
end;
while (aal>=4)and
(f1[1]1<k[1]) do begin

end;
f2:=f1; aa2:=aal;
if £2[01<k[0] then begin
inc(£f2[0]); dec(aa2,1);
end
else if £2[1]1<k[1] then begin
inc(f2[1]); dec(aa2,4);
inc(aa2,f2[0]); £2[0]:=0;
end
else if £2[2]1<k[2] then begin
inc(£2[2]1); dec(aa2,8);
inc(aa2,f2[0]); £2[0]:=0;
inc(aa2,f2[2]*4); £2[0]:=0;
end;
aal:=av-aal;
aa2:=av-aa2;
if abs(aa2/(n*n)-a)<
abs(aal/(n*n)-a) then f:=f2
else f:=f1;
for i:=1 to n do begin
for j:=1 to n do begin
ii:=i; jj:=j;
canon(ii,jj);
id(ii,jj,m,1);
if 1<=f[m] then write(’#’)
else write(’.?);

inc(£1[1]); dec(aal,4); end;
end; writeln;
while (aal>=1)and end;
(£1[01<k[0]) do begin end.
inc(f1[0]); dec(aal,1);
3apayva 4. CopTupoBka
Bxoodnot gatin sort.in
Buixodwot gatia sort.out
Oezparuyenue no epemeHy lc
Maxcumanvroi 6aan 3a 3a0ay 100

Bo BxomHOM haitie Haxogsres N cioB. OTcopTupyiiTe ux 1o Bo3pacra-
HUIO [IEPBOTO CUMBOJIA, COXPAHSS UCXOIHBIN MOPSIOK [IPU COBIAJICHUN TIEP-
BOro CHMBOJIa y cJioB. Hampumep, cioBO ‘ac’ JOJKHO HJITH PaHbIIE CJIOB
‘be’ um ‘bb’, HO He 00si3aTesbHO paHbIle cjaoBa ‘ad’ wam ‘a’. B mocemamx
JIBYX CJIy4asiX PaHBIIE JOJKHO UITH TO CJIOBO, KOTOPOE HAXOJUTCS PAHBIIE
BO BxoaHOM haitite. B BbIxoiHOM (aiiyl BbI JOI2KHBI BHIBECTH TOJIHKO KarK-
noe M-e (r.e. M-e, 2M-e, 3M-e u T. 11.) B OTCOPTUPOBAHHOM IIOPSJIKE CJIOBO
(cumrasi, 9TO MOCJE COPTUPOBKU UX 3aHYMEPOBAaJIU, HauuHasd ¢ 1).

®dopmaT BXOAHbIX AAHHbIX

B nepsoit crpoke BxoiHOTO (haitia HaxoadaTcs ABa menabix anciaa N u M
(1< N <10000,1 < M < N). Janee upgyr N CTPOK, COAEPIKAIIUX CJIO-
Ba, KOTOPBIE HAJI0 OTCOPTUPOBAThL. KaxK0e cJI0BO HAXOAUTC Ha OTAEILHOR
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TeHHUC. VIrpOKH 9acTO CTAJIKMBAIOTCS CO CJIEYIOIIel Ipo0JeMoil: JOBOJIBHO
TPYJAHO YCJAEIUTb 33 BCEM XOJIOM MaTda U MPU ITOM HE COUTHCs CO CUETa,
[IO3TOMY OYEHb XOTEJOCh ObI MMETh MPOTPAMMY, IOJICINTHIBAIONIYIO CUET.
Hanumnmre nporpammy, KOTopas 110 JAHHOMY IIPOTOKOJIY MaT4da BOCCTAHO-
BHUT UTOT'OBBIH CUET.

IIpoTokoJr COCTOUT M3 TOCJIEIOBATEIBHOCTHU CIIEYIOINUX COOBITHIL:
service, net, out, goal, return, eom. CoOBITHS 0603HATAIOT CJIE/LYIOIIEE:

e service —momava (IIpy 3TOM WIPOK yJapsieT MO Msdy). service —
BCeria mepBoe cobbiTre BO BxomHOM (daitte. [locse Hero moryT ciresio-
BaTh net, out, goal, return.

® net — MY yIAapseTcs O MOJIOBUHY TIOJIsi TOTO UTPOKA, KOTOPBIN YIaPsiI
10 MsIIy IOCJIETHUM, CJIMIIKOM MHOTO pa3. Vrpok, KOTopbIil ymapsiit
10 M1y TOCJIEHUM, IPOUTPHIBAET PO3BIrphIiI. [ocse 3Toro cobbrrus
MOT'YT UJTH Service WM eom.

e out — MaY yXoauT B ayT. VIrpOK, KOTOPBIN yIapsiyl 10 MAYYy ITOCJIEJI-
HUM, TPOUTPHIBAET PO3BIrPHI. Ilocje 3Toro cobbITHS MOTYT WITH
service Wjad e€om.

e goal — UI'POK, KOTOPBIN yIapsiil II0 MsIdy IIOCJIEHUM, 3a0UBAET I'0JI
(T. e. BBIUrPBIBaET po3bIrphi). Janee MoxkeT ObITH Service min eom.

e return— UrpoK OTOUBAET MY, yAapsisl 0 HeMy (MIPOKH YIAPSIOT 10
My 1o odepesan). asmee moxker ObITh net, out, goal, return.

e eom— MaT4 OKOHYEH. DTO BCEerda IocjeqHee coOObITHE.

. o —
service net out
| ™ | T
goal return

CreBa Ha KAPTUHKAX TOT, KTO ITOCJIEIHAM YIAPSLI IO MIAPUKY,
WM TOT, KTO cef9ac Io/IaéT

Korza urpok BBIMI'DBIBAET PO3BIIPHIII, €My Haducjasgercs o4ko. Korma
UTPOK IIPOUIDPLIBAET PO3BIIPHIII, OYKO HAYUC/IAETCA ero IPOTUBHUKY.

Ilomadm mogaroTes Mo NATH MITYK, T. €. IEPBBIE MATH MOAAYT MOIAET Iep-
BBIIl UTPOK, CJIEIyIONne NATh — Apyroit u T. . llomHoe KosmdecTBo mojiad
MOXKET OBITh He KPATHBIM ISITH, B TAKOM CJIyYae IMOCJIE/HssI CePUs MOomad
OyZeT Kopode ISATH ITYK.
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while e<>nil do begin
if e”.v<>p then begin
if e~.v=from then
markans(e~.v,i,j+1)
else markans(e~.v,i,-j);
end;
e:=e”.next;
end;
end;
end;

procedure calc(i,p:integer);
var j:integer;
e:pedge;
sn,tn:longint;
begin
new(ans[i]); new(minn[il);
for j:=-300 to 300 do begin
ans[i]~[j]:=inf;
minn[i]~[j]:=0;
end;
e:=gr[il;
while e<>nil do begin
if e”~.v<>p then
calc(e~.v,i);
e:=e”.next;
end;
for j:=-n to-1 do begin
sn:=0; tn:=0;
e:=gr[il;
while e<>nil do begin
if e~.v<>p then begin
inc(sn,ans[e~.v]~[j+1]1);
inc(tn,minn[e~.v]~[j+1]);
end;
e:=e”.next;
end;
if sn>1000 then
sn:=1000;
ans[i]~[j]:=sn;
minn[i]~[j]:=tn;
end;
for j:=0 to n do begin
workout (i,p,j,false);
end;

end;

procedure markans(i,p,j:integer);
var e:pedge;
begin
if j<O then begin
e:=gr[il;
while e<>nil do begin
if e”~.v<>p then
markans(e~.v,i,j+1);
e:=e”.next;
end;
end
else
workout (i,p,j,true);
end;

begin
assign(f,’bus.in’);reset(f);
read(f,n);
fillchar(gr,sizeof (gr),0);
for i:=1 to n-1 do begin
read(f,a,b);
addedge(a,b);
addedge(b,a) ;

end;
calc(1,0);
gans:=inf;

for j:=0 to n do

gans:=ans[1]~[j];
gminn:=minn[1]~[j];
minj:=j;
end;
fillchar (mark,sizeof (mark),0);
markans(1,0,minj) ;
assign(f,’bus.out’) ;rewrite(f);
write(f,gans);
writeln(f);
for i:=1 to n do
write(f,mark[i],’ ?);
close(£);
end.

if (ans[1]~[jl<gans)or((ans[1]~[jl=gans)
and(minn[1]~[jl<gminn)) then begin

3apaya 4. lNpoTtokon maTtya

Bxodnot gatin
Buixodwoti gatin
Ozpanuuenue no epemeny

Maxcumanrvrods barn 3a 3adavy

B nocnennee Bpemsi B oquoit u3 mkos H. Hosroposa, a Ttak:ke Ha OJ1-
voMm u3 dakynbreroB HHI'Y crama odenp momysnsipra urpa B HACTOJIBHBIN

match.in
match.out
lc

100
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cTpoke u uMeer jjuHy He 6oJiee 200 u He menee 1 cumBoJia. CjioBa COCTOSIT
U3 MAJICHHKUX JIATHHCKUX OYKB.

dopmaT BbIXOAHbLIX AaHHbIX

B BeixoaHO# daiin BeiBeguTe TpebyeMble CIOBa 10 OJHOMY HA CTPOKE.
lapanTupyercs, 9TO B KaxK/J0M TeCTe BaM MPUJIETCS BHIBOAUTD He Oostee 200
CJIOB.

Mpumep

Bxodnoti gaiia Buixodnoti gatin
32 ba
foo

bar

ba

31 bar
foo ba
bar foo
ba

676 100 de
ZZ hi
zy 1m
zX Pq
. tu
ab Xy
aa

IIpumevarue: B TpeTbeM mpuMepe Bo BXOIHOM dailyie HaxoaaTcs Bee 262 =
= 676 1ByXOyKBEHHBIX CJIOB, OTCOPTUPOBAHHDLIE B MOPSIKE, OOPATHOM aJi-
daBUTHOMY.

Pewenne

ITousiTHO, 9TO MBI HE CMOXKEM XPaHUTh BCE CJIOBA, MEPEYMNCJIEHHBIE BO
BXOMHOM (aiiyie, TaK KaK B XyJIIEM CJIydae 00beM BXOMHON MH(MOPMAIIN
coctaBut 10000 ciaoB o 200 cUMBOJIOB, ITO TOPA3/10 OOJBINE JTOIMYCTUMBIX
pa3mepoB namsaTu. Ho Bcé xpanuts u He HaJo0. [Ipeniokennoe Huzke pe-
IIIEHUE UCIIOJIb3YEeT TOJBKO MACCHB IO/ OTBET u3 MakcuMyM 200 cTpOKOBBIX
repeMeHHbIX JyinHOM He Oosee 200 cuMBOJIOB.

DTy 33729y MOXKHO PEIIUTH 34 JIBa MPOX0/Ia 0 BXoIHOMY (daitry. Bo Bpe-
Msl TIEPBOTO IPOXO/IA JJIs KaXK10# OYKBBI  MbI cuntaeMm Ly — TUCIIO CJIOB,
HAYMHAIOIIMXCS Ha 3Ty OYKBY.
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3apaya 5. Max Il ropogckas onumnuaga

Hauném cuntbiBaTh BX0IHON (ailsi BO BTOpOit pas.

[TycTs ovepesHOE €10BO S 0KA3AI0CH k-M CpeH CJI0B, HAUMHAIONUXCS Ha,
OykBy 6, TOTIa B yIOPSAJOIEHHOM CIIUCKE OHO 3aiMET MecTo k+ Lo+ Ly+. . .,
TaK KaK BIEPEIN HEro PACIIOJIOXKEHBI €I BCE CJ0BA, HAYMHAIONINECS HA
6ykBbl, uaymue 1o anadasury no 0. Ecou k + L, + Ly + ... = mr, To
€CTh MO3UIUsST KpaTHa m, TO S Hy»KHO BBIBECTU B BBIXOJHOM ailre Ha r-it
CTPOUYKE, [T0ITOMY 3aIOMHUM €r0 B 7'-M 3JIEMEHTE BBIXOJHOI'O MACCUBA ans.

ITocnie Toro, Kak BXo/HO# (aiiy OyIeT mpounTan BTOPO pa3, OCTaHETCs
JINIIb BBIBECTU MACCUB OTBETA ans.

Mpumep npaBunbHOW Nporpammbi

var f:text; for ch:=’a’ to ’z’ do
s:string; nn[ch] :=nn[ch]l+nn[pred(ch)]1;
ans:array[1..200] of string; for ch:=’z’ downto ’a’ do
nn:array[’¢’..°z’] of integer; nn[ch] :=nn[pred(ch)];
n,m:integer; reset(f);
ch:char; readln(f);
i:integer; for i:=1 to n do begin
readln(f,s);
begin if nn[s[1]] mod m=0 then
assign(f,’sort.in’);reset(£f); ans[nn[s[1]] div m]:=s;
readln(f,n,m); inc(nn[s[11]1);
fillchar(nn,sizeof (nn),0); end;
for i:=1 to n do begin close(£);
readln(f,s); assign(f,’sort.out’) ;rewrite(f);
inc(an(s[111); for i:=1 to n div m do
end; writeln(f,ans[i]);
close(f); close(£);
nn[’¢’]:=1; end.

3apava 5. Max

Bxodnot gatin max.in
Buixodwoti gatin max.out
Ozparuuenue no epemeny lc
Maxcumanrvroti barn 3a 3adavy 100

Bawm mamo N uwucen. Boibepure u3 HUX Takue JBa & U Y, ITOOBI UX TACT-
HOe 2/y 6BIII0 HANOOIBIINM BO3MOXKHBIM.

dopmaT BXOAHbIX AAaHHbIX

B mepsoit cTpoke BxoaHOro (haita HaxoauTcs oaHO 1esoe uncyio N —
obmmiee xkosmaectso unces (2 < N < 30000). B caeyromeii cTpoke BXOJHOTO
daitna mHaxoaarca N TEIbIX YUCET a1, A2, ..., AN; UACJIA HE MPEBOCXOIAT
o momystio 30 000. lapanTupyeTcs, 9T0 Cpein ITUX UUCET XOTS ObI OJTHO He
paBHO HYJIIO.
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V ropoackas onmmnuaga 3apgaya 3. AsTocTaHuun

Takum 06pa3oM, CJIOKHOCTH TojicaéTa orseta— O(N?). BoccranoButh
7K€ CaMO PeIIeHre IPOCTO — Hy?KHO IIOCMOTPETD, Te JOCTUIAIOTCS MAHIMY-
MBI ipu nozicaére W(p, q), u AeficTBOBATH B COOTBETCTBUH C ITHM.

IIpuBesiéHHOE HUXKe pellleHUe, KPOME TOrO, IPU PABHBIX CYMMAapHBIX
MOIIHOCTSIX MUHUMH3UPYET KOJIUYIECTBO [IOCTABIEHHBIX CTAHIIHIA.

Mpumep npaBunbHOW Nporpammel

type pedge="tedge; cans,cminn:longint;
tedge=record begin
v:integer; s:=0; sn:=0;
next :pedge; e:=gr[il;
end; while e<>nil do begin
type tiarr=array[-300..300] of integer; if e”.v<>p then begin
piarr="tiarr; s:=s+ans[e~.v]~[-j];
tbarr=array[-300..300] of byte; sn:=sn+minn[e~.v]~[-j];
pbarr="tbarr; end;
const inf=1000; e:=e”.next;
var f:text; end;
n:integer; if j>0 then begin
gr:array[1..300] of pedge; cans:=s+j;
a,b:integer; cminn:=sn+1;
ans:array[1..300] of piarr; from:=0;
minn:array[1..300] of pbarr; end
minj:integer; else begin
gans,gminn:integer; cans:=inf;
mark:array[1..300] of integer; cminn:=0;
i,j:integer; end;
e:=gr[il;
procedure addedge(a,b:integer); if j<n then begin
var p:pedge; while e<>nil do begin
begin if e”.v<>p then begin
new(p) ; t:=s-ans[e~.v]~[-jl+ans[e~.v]~[j+1];
p~.next:=grlal; tn:=sn-minn[e~.v]~[-j]
p~.v:=b; +minn[e~.v]~[j+1];
grlal:=p; if (t<cans)
end; or ((t=cans)and(tn<cminn)) then
begin
procedure corr(var ans,minn:integer; cans:=t;
t,tn: integer) H cminn:=tn;
begin from:=e~.v;
if (t<ans)or end;
((t=ans)and end;
(tn<minn)) then begin e:=e”.next;
ans:=t; end;
minn:=tn; end;
end; if not domark then begin
end; if cans>1000 then
cans:=1000;
procedure markans(i,p,j:integer); forward; ans[i]~[j]:=cans;
minn[i]~[j]:=cminn;
procedure workout(i,p,j:integer; end
domark:boolean) ; else begin
var s,sn,t,tn:longint; if from=0 then
e:pedge; mark[il:=j;
from:integer; e:=gr[il;
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3apaya 3. AsTocTaHuun V ropoackas onumMmnunaga

e Ecm ¢ > 0, o W(p,q) —oTBer st mojjepesa ¢ KOPHEM P, K KO-
TOPOMY TPHUKPEIIN [EN0YKY BEPINUH JJINHBL ¢. 1Ipu 3TOM HOJIKHO
BBITIOJIHATHCS JOMOJTHUTEIBHOE YCJIOBUE: €CJIU TPUKPEIUTh MEMOYKY
JUIHBL He ¢, a ¢ + 1, TO TOCJIe/HsIsT BepIUHA B IEIOYKe He OyJeT
MTOKPBITA.

e Ecim ¢ < 0, o W(p,q) — oTBer s mojiepeBa ¢ KOPHEM P, B KOTO-
POM 3AIIPEIEeHO TOKPLIBATH BEPIIMHBI, PACCTOSHUE OT KOTOPBIX J0 P
MeHbIIe, 9eM |q|.

IIporme Beero Braucaursb W(p, q), ecin ¢ < 0. B aTom ciaydae

W(p,q) = > Wx,q+1),
zeCyp

rae Cp — MHOXKeCTBO JieTeil p.

Temeps paccmorpuM ciaydait ¢ = 0. CTaBUTH CTAHIMIO B p MBI HE UMEEM
npasa. Byuem nmepebuparh v — chlHa P, B HOILIEPEBe KOTOPOro OyneT Haxo-
JIMTHCsI CTaHIUsI, KoTopast moKpoeT p. IToydum cireayronyo hpopMyJIy:

W(p,O):gxeucg W(v,1)+ Y W(z,0) |,
zeC)p
TH#v

rJie MUHIMYM IIO IIyCTOMY MHOKECTBY CUHTAETCH PaBHBIM —00.

Ecm ¢ > 0, To y Hac mosgBIIAeTCS JIB€ BO3MOXKHOCTH: CTABUTH B P CTAH-
A0 PAJINYCa ¢ WK TOCTYIATh aHAJIOTUIHO ciaydato ¢ = 0, To ecTh mepebu-
paTh ChblHA, U3 MOJJepeBa KOTOPOro OyieT noKpbiBaThed p. [losyunM Takyro

bopmyiy:

W) = min{ nin (Wi + 1)+ 3 Wi -a)).
veC)y vcC,
T#v

q+ Z W(xv _q)

zeC)p

Hecnoxuo nousars, aro orserom 6yger min W(r, k), rae r — Bepriuna,
XNV

3a KOTOPYIO MBI IIOJIBECUJIN JIePEBO.
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Il ropogckasi onumnuaga 3apaya 5. Max

®opmaT BbIXOAHbIX AAHHbIX

B BBIXOIHOIT (hailyl BEIBEJUTE CHAYAJIA YUCJIO T, HOTOM . SHAMEHATEb i
He JIOJIKEH PaBHATHCA HYJIIO; T U i MOT'YT ObITh OJMHAKOBLIMHU, TOJIBKO €CJIN
COOTBETCTBYIOIIee UM YHUC/IO HOSB/IAeTCS BO BXOJHOM (ailie 6oJiee 0HOro
pasa (cTporo roBopst, JOJIKHbBI CYIIECTBOBATH TAKAE PA3JINYHbIE UHIEKCHI
uj,aro 1 <4, j < N,z =a; uy=aj).

Ecyn pemenuii HECKOJILKO, TO BBIBEIUTE JIHOOOE.

Mpumep

Bxodnoti datia Buizoonoti gatia
5 21

-2012 -1

3 0 -1

-1 02

3 2 2

220

Pewenne

3ajiada OTHOCHJIACH K HAMMEHEe CJIOXKHOU KATErOPUU W Pellajach, Ha-
prMep, TaKuM 0Opa30M: BHIOMpaeM B KadeCTBE 3HAMEHATE/S MUHUMAJIb-
HOE U3 MOJIOKUTEJNHHBIX YHCeN (€CJH €CTh), IMCIUTENS — MAKCUMAJIbHOe
u3 ocTaBmuxcd yuces. Takzke BbIOMpaeM BTODPYIO Iapy: B KadecTBe 3Ha-
MeHaTesl MaKCuMaJjbHoe (MUHUMAJBHOE II0 MOJYJIIO) U3 OTPHIATEIbHBIX
qucest (eC/id eCTh ), YUCAUTENIS — MUHUMAJIbHOE U3 ocTaBmuxcd duces. Cpas-
HUBaEM IIOJIyYeHHbIE JPOOU U IevaTaeM B OTBET YUC/IUTEIb U 3HAMEHATE/b
66uibIeil u3 HUX (WU Cpa3y [edaTaeM, eci eCTh TOJbKO oHa u3 Hux). Jo-
Ka3aTeJIbCTBO TOro haKTa, YTO B OTBETE IOJIYYAETCA MAKCUMAJIbHAS U3 BO3-
MOXKHBIX JIPOO€Eil, IIPEIOCTABIISETCS YATATEIIO B Ka4eCTBE JIETKOr0 YIIParkK-
HEHUS.

Mpumep npaBunbHOW Nporpammel

{$N+} read(n);
const inf=’max.in’; for i:=1 to n do
outf=’max.out’; read(alil);
var i,n:integer; j1:=0; j2:=0;
a:array[1..30000]of integer; for i:=1 to n do begin
i1,i2,j1,j2:integer; if ((j1=0)or(alil<al[j1]))and
s1,s2:comp; (a[i]>0) then ji:=i;
if ((j2=0)or(alil>a[j2]))and
begin (a[il<0) then j2:=ij;
assign(input,inf) ;reset(input); end;
assign(output,outf) ;rewrite(output); i1:=0; i2:=0;
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3agava 6. KnetoyHoe mope

Il ropogckas onumnuaga

for i:=1 to n do begin
if (i<>j1)and((i1=0)or
(al[il>al[i1])) then il:=i;
if (i<>j2)and((i2=0)or
(alil<al[i2])) then i2:=i;
end;
if j1=0 then
writeln(ali2],’ ’,alj2])
else if j2=0 then
writeln(alill,’ ’,alj1])
else begin

si:=alill;
sl:=sl*abs(longint(alj21));
s2:=alj1];
s2:=s2*abs(longint (a[i2]));
if s1>s2 then
writeln(alill,’ ’,a[j1])
else
writeln(ali2],’ ’,a[j21);
end;
close(input) ; close(output) ;
end.

3apaya 6. Kneto4yHoe mope

Bxodnot gatin sea.in
Buixodnot gatia sea.out
Oezparuyerue no epemeHu lc
Maxcumanrvroi 6aan 3a 3a0ay 100

OfuH Balll 3HAKOMBII PEIuI MPUHATH yIacTHe B TOH-
Kax Ha gaxTax. OHI IPOBOIATCS B HEOOJIBIIIOM 3aIUBE C MHO-
JKECTBOM MEJIKHX OCTPOBOB. 10 ycI0BUSIM TOHOK HEOOXOIM-
MO ODOTrHYTH IIIECT, YCTAHOBJIEHHBIN Ha OJJHOM U3 OCTPOBOB,
U BEPHYTHCS B TOYKY CTapTa. Balll 3HAKOMBIA 0OpaTuiICs 1
K BaM C IMpoch0Oil HAUCATDH MPOrpaMMy, KOTopast, OYAydn yCTAHOBIEHHOI
Ha 60PTOBOM KOMIILIOTEPE SIXThI, IIOMOXKET eMy BLIOpaTh KpaTJdailnuil Iy Th
1, TEM CaMbIM, OOECIEUUT MOOEY.

3aJjiuB, B KOTOPOM IIPOBOJIATCS TOHKH, IIPEJICTABJISIET COOOM IIPAMOYTOJIb-
uuk N X M, pa3enéHublii HA €IUHUIHBbIE KBaJpaTHbIe KJIeTKN. KaKIbiii
OCTPOB 3aHMMAET OJHY UJIM HECKOJIbKO KJIeTOK. HoBasi cucreMa HaBuraiuu,
YCTAHOBJIEHHAS Ha, FXTE BAIIIEr0 3HAKOMOTO, ITO3BOJISIET IIEPEMEITATHCST TOIhb-
KO B OJHY M3 COCETHUX KJIETOK IO BEPTHUKAJM WU IO TOPU3OHTAJM, HO HE
[I0 JUATOHAJM, & SIXTa MOXKET ILJIaBaTh TOJILKO II0 BOJIE.

Ipumenarue: OBOrHYTH IIECT O3HAYAET CJEIAYIONIEE: IIPEeICTaBbTe, YTO
BO BpeMsl ILJIABAHUS C KOPMBI SIXTHI CIIEIMAJIbHBIA MATPOC BBITPABJIUBAET
(T. e. BBIYCKAET) JIECKY, IIPUKPEILIEHHYIO K MecTy crapra. Jlecka moxker
3aIleIUTHCS TOJBKO 3a IECT, YCTAHOBJIEHHBIN HAa OCTPOBE, IIOTOMY YTO BCE
OCTPOBa, KOHEUHO K€, HeobuTaeMble W abCOIOTHO rojble. MaTrpoc mocTo-
SIHHO IIOJIJIEP?KUBAET JIECKY B HATSHYTOM COCTOSIHHM, IIPU HEOOXOJIUMOCTHU
BTSIUBas e€ Ha3al. Ecu K KOHILY IJIABAHUS JIECKA OKAYKeTCsl HE 3allellJIeH-
HOI 3a IIeCT, a BTAHYTOH MaTpOCOM OOpaTHO 0 HYyJIEBOHW IJIMHBI, 3HATHT,
SXTa BaIlero Apyra He 0OOTHYIa OCTPOB C ITECTOM.
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V ropoackas onmmnuaga 3apgaya 3. AsTocTaHuun

HO OBITH PABHO MOIIHOCTH IIOJCTAHIINK, KOTOPYIO B BallleM DEIIeHuN HaJ0
PACIONIOXKUATH B TIyHKTE %, Uiau 0, ecin B HACEIEHHOM ITYHKTE ¢ He JOJIKHA
HAXOJUTHCS TMOJCTAHITAS.

Mpumep

Bxodnot gaiin Buixodnoti gatin
5 1

12 10000

13

14

15

Ipumevwanue: Eciu Barmma mporpamma O6yAeT MpOXOIUTh TECThI, B KOTOPBIX
N < 30, To ona nosryunt He Mernee 30 O6aJLIOB.

Pewenne

Sajada pernaercs MeTOIOM JIMHAMUYECKOTO IporpamMmupoBanus. [liis
KPATKOCTH HACEJEHHBIE IIyHKTHI Oy/IeM Ha3bIBaTh [OPOIAMU.

CrauaJra JIOKa)kKeM, 9TO CyIIECTBYeT ONTUMAJIHLHOE PEIIeHne, TIe KarK-
JIBIii TOPOJT 0OCIIYKUBAETCS Po6Ho 00now cranmueit. Bozpbmém jroboe onTu-
MaJjbHOe perrenue. [lycTs obmacTu JaeificTBUs KAKUX-TO JIBYX CTaHIUI IIepe-
KpbIBaloTCst. OBO3HAYNM TOPO/IA, T/I€ OHU HAXOJSTCS, U U U, & UX PaJyChl
neficreus R, n R, coorBeTcTBeHHO. PaccTosinne MexXa1y u U v He MPEBOC-
xomut R, + R,, Tak Kak obyiacTu AeficCTBUsS MEPEKPBIBAIOTCA. PacecMoTpum
KpaTJdaiimmii myTh MeK1y v 1 v. Ha Hem HaiiéTCs BepimHa, KOTOPas yia-
JieHa OT u He OoJjiee, yeM Ha R,, a oT v — He Oojee, uem Ha R,. Yoepém
HAIIY CTAHIMYA U IIOCTABUM B 3TY BEPIINHY CTAHIUIO C PAJINYCOM JefCTBUA
R, + R,. HecmoxH0 3aMeTUTH, YTO BCE TOPOJIa MO-TIPEXKHEMY OCTAHYTCS
MMOKPBITBIMU, 8 KOJIMYIECTBO CTAHIMII yMeHbIMUTCA. Takum obpa3om Oymem
YMEHBINATH KOJIMIEeCTBO CTAHIINIL IO TEX IOpP, IOKa OYIyT mepecedeHus 00-
Jlacrteil jeiicTBusi. B KOHIIE KOHIOB, MBI TOJyIUM ONTHUMAJIBHOE DEIIeHuE,
r7e 00JaCTU JeHCTBUS CTAHITUI He ITepeceKaroTCs.

CuauaJia okakeM, KaK HaXOJINTh MCKOMYIO0 MUHIMAJIBHYIO CYyMMAapPHYIO
CTOMMOCTb, a IIOTOM y2Ke Hay4HMCsl BOCCTAHABJIMBATH PACCTAHOBKY U Pa/IU-
YCBbI CTaHIIIA.

IToxBecum nmepeBo 3a mpom3BoJIbHYIO Bepiiuny. s Kaxkaoro p Oymem
MBITATHCH PEIIaTh HAILy 3aJa4dy JJIs IOJIEPEBa C KOPHEM B BEPIIWHE P.
Iloka HesicHO, KaK BBIPA3UTh OTBET I P 4Yepe3 OTBETHI JJjisd jgereil p. B
MOIO0HBIX CJIyYasix MOMOraeT 0000IIeHne 3aa91, YTO Mbl U IIPOJIEIAEM.

Bynem noacunrbiBarh Beauauny W(p, q), riae p— KOPeHb MOJIEPEBA, a
q — uestoe ancyao. CMBIC/T BeJIMYMHBL 3aBUCUT OT 3HAKA
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3apaya 3. AsTocTaHuun V ropoackas onumMmnunaga

u GoJjiee TOTO, JJIsi KarKJIOM Mapbl HACEJEHHBIX IIYHKTOB €CTh POBHO OJIMH
€110co6 106PATHCS U3 OJHOIO B APYToii (BO3MOXKHO, Yepe3 IPOMEXKYTOUHbIE
HOCENIKH).

B kax70M HACeJIEHHOM IIyHKTE MOXKHO Pa3MECTUTh PEMOHTHYIO MOJ-
crannuio. B npunmune, dupma MOXKeT pasMelarTh KaK KPYIHbIE TOJCTaH-
[IUU, KOTOPBIE JIarKe B OJIUHOUKY CMOTYT O0CJIyKIBATH BCIO 00JIACTH, HO IIPU
9TOM OyIyT TpPebOBATh OOJIBIMNX PACXOJOB HA COJEPKAHUE, TAK W HEOOIIb-
e CTAHIIAU, KOTOPBIe OYAyT 0OC/IyKUBATDH JIUIIb [IPUJIETAIOIIIEe HACEIEH-
HbIE MMyHKTBI, HO MPU 3TOM OyJyT OOXOJAUTHCA HAMHOrO jemienje. Pupma
y2Ke OIPeJIeINIa, 9T0 KaXK Iy MOJICTAHIINIO MOXKHO XapaKTePU30BATH I1apa-
METPOM <«MOIITHOCTb», KOTOPasi MOXKET MPUHUMATH 3HAYEHUS, SIBIISTIOIINECS
[EJIBIMU TIOJIOKUTEIbHBIME YucaaMu (PaBHA HYyJII0 MOIIHOCTH OBITH HE MO-
xker). [logcrannus ¢ MOIHOCTBIO k OyeT 00C/IYKUBATH HACEJEHHBIA Iy HKT
%, B KOTOPOM OHA& DPACIIOJIOXKEHA, W BCE JIPyIHe HACEJEHHBIE IIYHKTHI, IO
KOTOPBIX MOYKHO J100paThCsl U3 U, UCIIOJIL30BaB He Gostee k gopor (T.e. upu
k = 1, Harrpumep, MOJICTAHIUST OOCIIY)KUBAET CBOI HACEJIEHHBII ITyHKT U BCe,
KOTODBIE HANPSMYIO COEIMHEHBI ¢ HUM J0poroii). CTOMMOCTh COmeprKaHust
TaKOM MOJCTAHINY TPOIOPIUOHAJbHA, €€ MOITHOCTH.

Tenepsb mepes; pyKOBOJACTBOM (DUPMbBI M, B YaCTHOCTHU, BAIIUM JIPYTOM,
CTOUT 33/1a9a IPUIYMATh CXEMY PACIIOJIOXKEHUsI TOJACTAHIINN B HACETEHHBIX
MIYHKTaX 00JIACTUA TaK, YTOOBI, BO-TIEPBBIX, KAXKIBIN HACETEHHBIN MYHKT 00-
CJIy2KUBAJICs XOTsi ObI OJIHOM HOJCTAHIMEH, a BO-BTOPBIX, CyMMapHasi MOIII-
HOCTBb CO3/IAHHBIX IMOJCTAHIINN ObLIa MUHUMAJIBHA.

Kaxk mokaspiBaeT craTuCTHKa, aBTOOYCH HAMHOIO PeXKe JIOMAIOTCs Ha
JIOporax, 4eM BHYTPH HACEJEHHBIX IIYHKTOB, IJIe OHU BBIHYKJIEHBI 9acTO
U3MEHSTH CKOPOCTh, OCTAHABJIMBATHCS, TPOIaThCSI ¢ MECTa, 3aBOJUTD JBUTA~
TeJIb U T. JI., IO9TOMY He BaXKHO, BCE JIU JOPOTU OOCIIY KHUBAIOTCS — IJIABHOE,
9TO0OBI OOCITYKUBAJIMCH BCE HACEJIEHHBIE ITYHKTHI.

®dopmaT BXOAHbIX AAaHHbIX

B nepBoii cTpoke BxomHoro daiina HaXoAUTCS OHO IACI0 N — KOJTHIe-
CTBO HacesI€HHBIX yHKTOB B obsactu (1 < N < 300). Janee ciaenyror N —1
CTPOKa, OIUCHIBaIONag Aoporu. Kaxkias cTpoKa COIEpKUT IBa IUCIa — HO-
Mepa HACEJEHHBIX IIyHKTOB, KOTOPBIE COEIUHAET 3Ta jopora. Hacenénmbe
IyHKTBI HyMepytores or 1 mo N.

®dopmaT BbIXOAHbIX AAaHHbIX

B nepBy1o cTpoKy BBIXOIAHOIO dailiia BbIBEIUTE OJHO YUCIO0 — OUTUMAJb-
HyI0 CyMMapHYIO MOIIHOCTB moacTaHnuit. /lasee BeiBemure N 9mces, onu-
CBHIBAIONINX KaKOe-HUOY/Ib OITUMAJIbHOE PENIEHNUE. (-0€ U3 ITUX UNUCET TOJIK-
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Il ropogckasi onumnuaga 3agava 6. Kneto4Hoe mope

®dopmaT BXOAHbIX AAaHHbIX

B mepsoit crpoke BxogHOro daiiia HaxomsTCs ABa MEJbIX uncyia, N
u M — pasmepnl 3aiuBa (1 < N, M < 100). Hasee cienyior N crpok no M
CHMBOJIOB B KaKJIOM, ONUCHIBAIONUX 3aJuB. CHMBOJIBI 0D03HATAIOT CJIEJLY-
fo1Iee:

‘.7 (rouka, xkom ASCII 46) — ksieTka MODsI;
‘#" («pemérkay, kog ASCII 35) — kjeTKa 0CTPOBa;
‘%’ (ammepcany, kog ASCII 38) — kiieTKa MOps, Ijie IPOUCXOAUT CTAPT;

‘2’ (narmnckas 3aryasHas 6yksa Z, kox ASCII 90) — kieTka ocTpoBa,
B KOTOPOI yCTaHOBJICH IIECT.

Bo Bxoamom daiine OymeT poBHO OJWH CUMBOJ ‘&’ U POBHO OJUH CHM-
BoJI ‘Z’.
dopmaT BbIXOAHbLIX AaHHbIX

Ecsiz 060rayTh 1mrectT BO3MOXKHO, TO BBIBEJUTE B BBIXOIHOM (hailsl moce-
noBaTebHOCTH cuMBOJIOB ‘U’ ‘L) ‘R’ 1 ‘D’, ONMUCHIBAIOILY IO HCKOMBII MapPIII-
pyT. CUMBOJIBI 0603HAYAIOT CJIEYIONIEE:

‘U’ — mepeMerenne Ha KJIETKY BBEPX;

‘L’ — BJIEBO;
‘R’ — BIIpaBo;
‘D’ — BHH3.

Cpeu Bcex pelrieHnii HEOOXOIMMO BHIOpATh peIlleHre, cojeprKallee Kak
MOKHO MEHBIIIe CUMBOJIOB. EC/IH CyImecTByeT HECKOJIBKO ONTHMAJIbHBIX Pe-
[IIEHU{l, MOXKHO BBIBECTH JII0OOE U3 HUX.

Eciu 06OrHyTh 11€CT HEBO3MOXKHO, BBIBEJIUTE B BBIXOIHON (haiiyl eauH-
CTBEeHHYIO CcTpOKY ‘Impossible’ (6e3 KaBbIUEK).
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MNpumep

Bxoodnoti gatin

Buoixodnoti gatin
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5 4 Impossible

IIpumevanue: Bropoit mpuMep COOTBETCTBYET PUCYHKY.

Pewenne

Bosbpmém nBe ofuHAKOBBIE KapThl MODPsI U IIPOBEIEM Ha 0Denx Kaprax
U3 TOYKHU, B KOTOPOH HAaXoAuTcst (hJIar, TOPU30HTAIBHBII JIyd BOPaBo (BoOs-
Iie, HaIpaBJIeHue Jiyda 3HadeHus He umeer). Ilocie sToro paspexem kap-
THI [0 HAPUCOBAHHBIM JIyIaM U CKJIEMM KPECT-HAKPECT TaK, ITOOBI IIPH I1e-
pecevyeHnn Jiyda MbI IE€PEXOJIMJIA C IePBOil KapThl Ha BTOPYIO M HA0DOPOT
(K coxkKaJIEHUIO, B TPEXMEPHOM IIPOCTPAHCTBE, B KOTOPOM Mbl BBIHYZKJIEHbBI
HAXO/IUThLCS, TaKas CKJIelKa HeBO3MOXKHA 1, HO mjes BaM JIOJKHA ObITh fIC-
Ha). Bce myTu m3 Touku crapra Ha [IEPBOM JIICTE B TOYKY CTapTa HA BTO-
poM 00XomsaT BOKpYT bJiara HEIETHOE YUCJIO pPa3, a BCe IIyTH, HAYMHAIO-
myecsd U OKaHYUBAIOIIUECS B TOYKE CTapTa Ha OJIHOM U3 JIMCTOB,— YETHOE.
TTockousibKy KpaTgaiimum cpeau myTeil, 0oxomsmmx (Jiar, siBIsIeTcs MyThb
¢ OofHUM 00OpPOTOM (3TO HECIIOXKHO JIOKA3aTh), TO JJIsl TOJyUYeHHs] OTBETA
HaAEM TIOMCKOM B IIUPUHY KpaTYaiIuil IyTh C TOYKH CTapTa HA IEPBOIt
KapTe B TOYKY CTapTa Ha BTOPOW.

1 Ha camom neste, B TPEXMEPHOM HPOCTPAHCTBE MOMCHO TIPOU3BECTH HEKOTOPBIH K-
BUBAJIEHT TaKOW CKJIEMKM, HO MbI €0 OIKCBIBATH 3/1eCh He OymeMm.
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V ropoackas onmmnuaga 3apgaya 3. AsTocTaHuun

Pewenne

Sajiaua, 04€BUIHO, JOIyCKaeT MHOXKeCTBO pemtenuil. I1o ycioBuio 3a1a-
YU 9ICJI0 NTPOKOB ABJIsIeTcsl cTenenbio mpoitkn (N = 2F). [Ipn sTom Hecmox-
HO II0KA3aTh, UTO «PACCEB», IIOMEIAIONINI Ha 1-0€ MECTO UI'POKA C HOMEPOM
revg(i — 1) 4 1, 6yzer onrumMasabHbIM. 31eCh revy (x) — GyHKIMs, IepecTaB-
JIATOINIAas OUTHI B IBOMYHOM IIPEICTABICHNN k-OUTHOTO YKC/Ia & B OOpPATHOM
[IOPSIIIKE.

Mpumep npaBunbHOW Nporpammel

var n, i : longint; begin
function rev(k,n:longint) : longint; assign(input,’olymp.in’);
var r : longint; reset (input);
begin assign(output, ’olymp.out’) ;
r:=0; rewrite (output) ;
while n>1 do begin read(n);
r:=(r shl 1)+(k and 1); for i:=0 to n-1 do
k:=k shr 1; write(rev(i,n)+1,? ?);
n:=n shr 1; close(output) ;
end; rev:=r; close(input);
end; end.

3apaya 3. ABTOCTaHLU MK

Bxodnot gatin bus.in
Buixodnoti gatin bus.out
Ozpanuuenue no spemeny lc
Maxcumanrvroti baanr 3a 3ada4y 100

®upma, B KOTOPOH paboTaeT BAIIl JIPYT, PEIIIIa BOCIOIb30BATHCS Y100~
HBIM MOMEHTOM M KYIIHJIa KOMIIAHHUIO, 3aHUMAIOIILYIOCS IIPUTOPOIHBIMU aB-
TOOYCHBIMU TTACCAKUPCKUMU TTepeBo3kamMu. Takum ob6pa3om, pupma Barrero
Ipyra pacimpsieT 00/1acTh AeITEeIbHOCTH U Oy/IeT Ternepb 00C/IyKUBaTh U
HEKOTOpBIE€ BHYTPHOOJIACTHBIE ABTOOYCHBIE MaPIIIPYTHI.

Ceitgac pyKoOBOACTBO (DUPMBI, U B TOM YHUCJIE€ BAIl JIPYT, 3aHATHI OINTH-
Mu3armeit paborer Tux MapipyToB. OJIHA U3 OCHOBHBIX ITPOOJIEM, KOTOPBIE
OB OOHAPYKEHDBI, COCTOUT B TOM, 4TO OOJILINMMHCTBO aBTOOYCOB, MCIIOJIb-
3YIONIUXCS TaM, O9€Hb CTapble U U3HONIEHHBIE, U [I03TOMY YaCTO BBIXOSAT U3
crposi. B nesnax yirydrnenns: cutyarnun ObLJIO TPUHSATO PEIIEHNE O CO3IaHUN
CeTH PEMOHTHBIX MTOJICTAHIUI, KOTOPBIE OY/IyT PACIOIAraThCsd B HEKOTOPBIX
HACEJIEHHBIX IIyHKTaX 00JIACTH U OOC/Iy>KUBATH JApyTHUe OJIn3JIeKaIiue Hace-
JIEHHBIE ITYHKTHI.

Cucrema Jiopor B 00JaCTH yCTPOEHA CJEAYIONIUM ITPOCTBIM 00Pa30M.
Ecrs N Haces€HHBIX MyHKTOB, HEKOTOPBIE M3 KOTOPBIX COEIUHEHBI JIOPO-
ramu. MexK 1y KaxK10it mapoil IyHKTOB CyIIecTByeT He OoJjiee OIHOMI T0pory,
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3apaya 2. Onumnuiickas cuctema — 2 V ropoackas onumMmnuaga

[Usl YIaCTHUKOB HE $IBJISIETCSI MTOJIHOCTBIO CJIYYIalHO, U BEPOSITHOCTH «Be-
3eHUsA» / <HEBE3EHUA» C COIIEPHUKAMU PE3KO yMEHbBIIACTCS.

B sroit 3agaue BaM HYKHO OyJI€T HAIKUCATH TPOrPAMMY, HAXOJSIILYIO B
HEKOTOPOM CMBICJIE OIITUMAJIBHBIN «PacceB» UIPOKOB. st 9T0r0 paccMot-
PUM CJIEJTYIONLY IO MOJIETb.

[Ipenosokum, YT0 yIaCTHUKOB MOYKHO YIIOPSJIOUATH [0 CUJIE TAK, 9TO
6oJtee CUJIBLHBIN UT'POK BCerjia Oy/IeT BRIMTPHIBATE y H0see ciraboro. B Trakom
cJlydae 10 U3HAYAJIBHOMY «PACCEBY» UTPOKOB MAJbHEHIUI X0 COPEBHOBA-
Huit 6yzger omHO3HAYHO onpeescH. Torma B KauecTBe KpUTEPUs ONTUMAJIb-
HOCTH «PacceBay MOYKHO IIOTPEOOBATH BBIMIOJHEHIE CJIJIYIONTUX YCIOBHI:

e B dbuHAIE UIPAIOT IBOE CHJIBHEHIINX UTPOKOB,

e B 1os1ybUHAIAX HTPAIOT YETBEPO CUIILHEHITNX HIPOKOB,

® U T./.: B KaXKJOM KDPYI€ UIPAIOT TOJIBKO CHJIbHEHIme Mrpokn (T. e.
€CJIE B KAKOM-TO KPYT'€ 7 MECT, TO B 9TOM KPyTe JIOJI?KHbI yIaCTBOBATh
N CHJIbHEHIINX UTPOKOB).

Bam mano N. Haitaure XoTs ObI OIUH ONTUMAJIBHBINA PACCEB.

dopmaT BXOAHbIX AAHHbIX

Bxoamoit daitn conepkut oHO Inca0 N — KOJIMIECTBO YIACTHUKOB CO-
pesuoBauuii. lapantupyercs, aro N O0ymet creneHbio Aok u 1o 1 < N <
< 217-

dopmaT BbIXOAHbLIX AAHHbIX 1

Bamymepyem UIpoKoB 110 ux cujie ot 1 jgo N (1 — 1 7N 9
naunbosiee cuiibHbli, N — Haumenee). Boisenure B Bbl- / N\ / N\
XOmHOI (hailyl ONTHMAJBHBI «pacceB» yYaCTHHKOB, 1 3 2 4
T. . BeiBeZUTE N 9HCEJI, §-0€ U3 KOTOPBIX OYJIET HOMEPOM UI'POKA, KOTOPBIi
JIOJIZKEH CTOSITH Ha 4-M MECTe B ONTHUMAJIBHOM «PacCeBes.

Ecam cymiecTByeT HECKOIBKO ONTUMAJBHBIX «PACCEBOBY», BBIBEIUTE JIIO-
6oi1. Ecmn onTuMaabHOTO «pacceBa» HE CYIIECTBYET, BBIBEJIUTE B BBHIXOIHOM
daitr ogHO yncao —1.

Mpumep

Bxodnoti gatia Buizoonoti gatia
4 1324

100
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Mpumep npaBunbHOW Nporpammel

{$M 65520,0,1024}

const

di:array[1..4] of integer=(-1,1,0,0);

dj:array[1..4] of integer=(0,0,-1,1);

pr:array[1..4] of integer=(2,1,4,3);

let:array[1..4] of char=’DURL’;

MaxN=100;

MaxLen=MaxN*MaxN*3;

var a:array[0..MaxN+1,0..MaxN+1,0..1]

of integer;

from:array[1..MaxN,1..MaxN,0..1]

of byte;
f:text;
si,sj,i,j,k,i0,jO,n,m:integer;
ch:char;

procedure move(i,j,k,l:integer;
var ii,jj,kk:integer);
begin
ii:=i+di[1];jj:=j+dj[1];
kk:=k;
if (i=i0)and(j<jO)and(1=1) then
kk:=1-kk;
if (i=i0-1)and(j<j0)and(1=2) then
kk:=1-kk;
end;

procedure search;
var q:array[1..MaxN*MaxN*2] of record
i,j,k:byte;
end;
i,j,k,ii,jj,kk,b:integer;
cl:integer;
1,r:integer;
begin
ql1].i:=si;ql1].j:=sj;ql[1] .k:=0;
1:=1;r:=1;
while 1<=r do begin
i:i=q[l1].i;
ji=ql1l.j;
k:=q[1].k;
cl:=ali,j,k];
inc(1l);
for b:=1 to 4 do begin
move(i,j,k,b,ii,jj,kk);
if alii,jj,kkl>cl+1l then begin
alii,jj,kk]:=cl+1;

from[ii,jj,kk]:=b;
inc(r);
qlrl.i:=ii;
qlrl.j:=jj;
qlr].k:=kk;
end;
end;
end;
end;

begin
assign(f,’sea.in’);reset(f);
readln(f,n,m);
fillchar(a,sizeof (a),255);
for i:=1 to n do begin
for j:=1 to m do begin
read(f,ch);
case ch of

’.7: begin
ali,j,0]:=MaxLen;
ali,j,1]:=MaxLen;

end;

’%’: begin
ali,j,0]:=0;ali,j,1]:=MaxLen;
from[i,j,0]:=0;
si:=i; sj:=j;

end;

’Z’: begin
i0:=i; jO:=j;

end;

end;
end;
readln(f);
end;
close(f);
search;
assign(f,’sea.out’);rewrite(f);
if alsi,sj,1]<MaxLen then begin
ir=si; j:=sj; k:=1;
repeat
if from[i,j,k]=0 then break;
write(f,let[from[i,j,k1]1);
move(i,j,k,prlfrom[i,j,k]1],i,j,k);
until false ;
end else writeln(f,’Impossible’);
close(f);
end.
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3apaya 2. Onumnuiickas cuctema — 2

end; ans [nans] : =pop (2) *pop(4) ;
end;
begin while nmult[2]>=3 do begin
assign(f,’droot.in’);reset(f); inc(nans);
read(f,n); ans [nans] :=pop(2) *pop (2) *pop(2) ;
fillchar (nmult,sizeof (nmult),0); end;
n_big:=1; if (amult[2]>=1)and (amult[3]>=1) then
for i:=1 to n do begin begin
read(f,c); inc(nans) ;
n_big:=n_big*c; ans [nans] : =pop (2) *pop(3) ;
dr:=droot(c); end;

inc(nmult [dr]);
mult [dr,nmult[dr]]:=c;

for i:=1 to 9 do
for j:=1 to nmult[i] do begin

end; inc(nans) ;
close(f); ans[nans] :=mult[i,j];
nans:=0; end;
while nmult[3]>=2 do begin assign(f,’droot.out’) ;rewrite(£);
inc(nans) ; writeln(f,nans);
ans [nans] :=pop(3) *pop(3) ; for i:=1 to nans do
end; write(f,ans[1]:0:0,? ?);
while (nmult[4]>=1)and(nmult[2]>=1) do close(f);
begin end.
inc(nans) ;

3apaya 2. Onumnuiickaa cuctema — 2

IIIxona

it 40

g, 40

. 3, Capos

gat. 40

gat. 40
165

. 15, Capos
rumu. 2, Capos

it 40
63

165

165
36

63

gat. 40
165

. 3, Capos

85

165
165

i, 38

aun. 15, Capos

. 87

. 3, Capos

173
82

180
165
67

. 38
82

82

P77 Paseumreiin nbs

1.

P72: Mumenun Aekcaniap
P16: Kajnununa Ejena

2.

3.

P79: Enudanos Baamgucnas

4.

P73: Mypasber Astekcanap
P30: Tomy6es Kupun

5.

6.

P18: Cemenos Cranucian

7.

P19: ITo6ypunnasi Okcana

8.

P71: Bynaparuu JImurpuit
P40: Mxurapsin Cepreit

8.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

P36: Barues Anekcanap

P35: Tleckos Anekcanap
P38: Typaes Mapar

P39: Marpocos Muxau
P76: Pamun Bukrop

P31: Huzsosnes Cepreit

P17: Ypbanosuu Apkamumit
P45: Xycaunos Tumyp

P33: IToropesnos JImMmurpuii
P34: Camoitnbra Makcum

P67: Ilymunos Bsiuecsias
P22: Maxkaper; Cepreit
P07: Kpouiosa Mpuna

22.

23.
24.
25.

P23: Bopuckun ITasesn

P58: Cokosos Anapeit
P42: Cymupnos AuTOH

26.
27.
28.
29.
30.

P09: Illennynn Aptyp
P37: Bpanar Aunpeit

P84: Bacrpakos Cepreii
P56: ®emopos Cepreii

P44: Awmocos dmurpuii
P41: Comwuu JIMmurpuii

31.

32.

N
)

Bxodnot gatin olymp.in
Buixodnot gatina olymp.out
Ozparuuerue no epemeHu lc
Maxcumanrvrni 6aan 36 3a0ay 100

Boubrioe kosmmiaecTBo cOpeBHOBaHUIT IO Pa3HBIM BHJAM CIIOPTA ITPOBO-
JATCS TI0 TAK HA3bIBAEMOHN «OJIMMIIUUCKON cucTeMmes. B mpocreiimem Bapu-
aHTe OHA COCTOHT B cJeiyiomeM. B rypaupe yuacrsyior N = 2F urpoxos.
Onn nony4aror Homepa or 1 o N, u B mepBoM Kpyre Urpok 1 mrpaer c
UIPOKOM 2, UI'POK 3 — ¢ urpokom 4 u r. 1., urpok (N — 1) —c urpokom N.
IIpourpasmime B Kaxk10ii mape BHIOBIBAIOT U3 COPEBHOBAHWIA, a mobeaure-
JI TIPOXOJIAT BO BTOpoit Kpyr. Tam nobeauresib nepsoii napsl (T. €. urpok 1
WM UTPOK 2) UrPaeT ¢ mobeaureseM BTopoii mapsl u T. 1. TakumM o6pa3om, B
nepsoM Kpyre yuactyior N = 2F urpokos, Bo Bropom kpyre — N/2 = 2+~1
U T. JI., B ocJeHeM Kpyre (puHAIE) yIacTBYIOT [[Ba UTPOKA.

CepbésHoii mpob/ieMoil IPU OPraHU3AIMA COPEBHOBAHUIA IO OJIMMITHIi-
CKOIl CHCTeME SBJISETCS TO, ITO HEKOTOPhIE CUJIbHBIE UT'POKU MOTYT BCTDE-
TUTHCST MEXKIY CO0Oi y>Ke B OIHOM W3 II€PBBIX KPYIOB, B PE3y/IbTATE de-
ro HEKOTOPBbIE CUJIbHBIE YYACTHUKU MOIYT PAHO BBIOBITH U3 OOpPLOBI, B TO
BpeMsI KaK JIpyrue, MeHee CHJIbHbIe YYaCTHUKU MOTYT IIPOHTH HAMHOIO BbI-
1€, €CJIM MM MOBE3ET ¢ cormepHukamu. st 60prObI ¢ 3TrM 3 deKToM mpu-
MEHSIeTCsI TaK HA3BIBAEMBIIl «PAaCCeB» UI'DPOKOB, KOI/A HaYaJbHAas HyMepa-
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3apaya 1. Cyactnueble bunetsl — 3

V ropoackas onumMmnuaga

s HaTypaabHBIX ¥ BepHA Cjeayiomas hopMyia:

v mod 9 # 0
v mod 9 = 0.

v mod 9,

d(v) 9

Eé srerko mokasarhb, €CJIM 3aMETUTh, 9TO CyMMa Iudp JaéT TaKoil JKe ocTa-
TOK OT JeJeHus Ha 9, KaK ¥ CaMO HYUCJIO.

Bynem paboraTh ¢ MPOCTBIME MHOXKUTENIAMH, 3aJaHHLIMA BO BXOIHOM
daitne. IlouaTHo, IYTO caMu MHOXKUTEIN HAC OYIyT MHTEPECOBATH TOJIHKO
IIPY BBIBOJIE OTBETA, & B IIPOIECCE BHIYUCIICHUI MOKHO 3aMEHHUTDH BCE IIPO-
cThle MHOXKUTEM Ha ux HudpoBble KopHu (B cuiy toro, uro d(a - b) =
= d(d(a) . d(b)), YTO JIErKO IPOBEPSETCs), U MOTOMY Mbl OyIeM CYUTaTh,
9TO BCe MHOXKUTEJIN — HaTypaJbHble yucaa ot 1 10 9.

Torma 3a1a4a permaercs KaHBIM aJTOPUTMOM:

Bce MuOXUHTEH, KpOME ABOEK, TPOEK M UETBEPOK, HAIPAMYIO BBIBO-
JUTH B OTBET.

IIoka KoIMYeCTBO TPOEK HE MEHBIIE JBYX, YIAIATH ABE TPOUKU U BbI-
naBaTh 9.

Iloka ocTanmuch ABOUKHM W YE€TBEPKU, YAAJIATH JBOUKY U YETBEPKY U
BBIJIABATH 8.

Ecnu 3akonumincs 1BONKHU, TO BBIIATH BCE OCTABIIEECS.

Temepnb canTaem, ITO OCTAJINCH TOJHKO JBOWKM U He OoJiee OJIHOM TPOii-
ku. IToka Kosmm4yecTBO IBOEK HE MEHbINle TPEX, YIAJAeM TPU JIBOUKU U
BBIJIAEM 8.

Ecmm ocranucs Tpoiika m aBOiiKa, TO yaaasgeM UX U BLLIaEM 6.
Brrmaém Bcé, uTo ocrasiock.

JlokazaTebCTBO MPaBUILHOCTH aJTOPUTMA HECTIOZKHOE, HO CIIAIITKOM TIe-
pPEerpy»KeHo JIeTajIssMu, 9TOOBI IPUBOIUTD €0 3/1eCh.

Mpumep npaBunbHOW Nporpammbi

Il ropogckasi onumnuaga

PesynbTtaThl

111
111
111
111
111
111
111
111

136

133

127
120
115

106

104
102

98
94

88
84

83

74
72

66
61

54
53
48

42

42

42

40

35

35

31

26
24
17
17
10
10

24
12
100

64
10
18

24
12
10
12

24
34
10
10
12
34

12
10
12
12
22

12
14

18

10

61

68

10

76

84

68

37

36
84

16

40

11

10

11

22

16

26

18

19

28

43

24
17
56
29

56
10
49

56
40

43

11

56
43

49

12

25
29
23
30

14
15
15

13
17
17

11
11

11
11
11
8

10
11
11

10

11

10
11
11

10
10
11
11

11

10
11
11
11
11
11
11

7
11

10

165

i, 38
gt 40

gt 40
17

g 38

. 38

mur. 15, Capos

1

21

94
91

117
32

gt 40

i, 87
82

. 87
121
121
110
180

COIII 24

32

gt 40

rumH. 80
17

. 87

. 38

. 38
180

rumH. 2, Capos

Jmi. 28
154

{$N+} function droot(a:comp):integer;
var f:text; var r:integer;
n:integer; begin

mult:array[1..9,1..60] of comp;
nmult:array[1..9] of integer;
ans:array[1..60] of comp;
nans:integer;

c:comp;

dr:integer;

n_big:comp;

i,j:integer;

r:=round(a-trunc(a/9)*9);
if r=0 then r:=9;
droot:=r;

end;

function pop(i:integer) :comp;
begin
pop:=mult[i,nmult[i]];
dec(nmult[il);

98

P32: Tuxonos Anupeit
P55: Ckaspos Oaer
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V ropoackas onmmnuaga 3apaya 1. Cyactnueble bunetsl — 3

6mitera. Iloaromy, HCIIOIB3YsT ITO ONpPeEIeTIeHre, OHY TPHUILyMAaJd HOBYIO UI-
py: obsamaTe b buiera MOJKEH PA3JIOKUTh €10 HOMED B CyMMY HECKOJIBKUX
qucesI Tak, YTOObI CYMMapHas CIACTINBOCTh CJIATAEMbBIX OBLIa MAKCUMAJIb-
HA.

Ho u »ta urpa ycrpomna He Bcex ctTygeHToB. Hambosee akTuBHBIE U3
HUX 3aMETUJIN, 9TO UI'PA CTAHOBUTCH eIé OoJiee HHTEPECHOU, eCIIN PACKJIa-
neiBaTh N HE B CymMMmy, & B Npouseedenue IUcell, C IeNbI0, O-IPEeKHEMY,
MaKCHUMHU3UPOBATH CYMMY CYACTJINBOCTEH MHOXKUTEJIEH.

Hanwumure mporpamMmmy, KoTopast OyeT perarh 3Ty 3a/a4y, T. €. [0 JIaH-

oMy N HaxoIuWTh Takoe ero mpejicrasienne N = aj - as - ..., TJ€ BCE a;
HATYPaJIbHBI, OOJIBIIIE EIUHUIBI, ¥ CYMMapHas CYACTJIIMBOCTD YHUCEJ a1, (2,
MaKCUMaJIbHA.

®opmaT BXOAHbIX AAHHbIX

s Bamero yomobcrsa HoMep Omitera N 3a1aH ero pa3aoykKeHneM Ha, IPo-
CcThle MHOXKUTEIH. TakuM o6pa3oM, mepBasd CTPOKa BXOIHOTO (aitia comep-
KHUT OJHO HATYPAJbHOE UUCJIO — KOJUIECTBO MHOXKUTEJEH B Pa3JIOXKEHUHN
qucyia N Ha mPOCThIE, a JaJiee CAeAYIOT caMu MHOXKHUTe . [N He ITPeBOCXO-
nur 1018, a xark It IIPOCTOIl MHOXKHUTEJIb HE ITPEBOCXOJIUT 109.

Ecin ontuManbHBIX pelmennii HeCKOJIbKO, BBIBEIUTE JI000E.

dopmaT BbIXOAHbLIX AaHHbIX

B Boixo1HOI (haiisl BeIBeAUTE HCKOMOE pas3iioxenne N Ha MHOXKUTETH. A
MMEHHO, CHa4aJIa BbIBeJUTE KOJIMIECTBO MHOXKUTEJIEH B BallleM Pa3JI02KeHUN,
a IOTOM — CaMM MHOXKUTEJIN.

MNpumep
Bxodnot daiia Buixodnoti gatin
3 2
223 6 2
2 2
2 11 2 11

Ilpumevanue: Eciu Bama mporpamma O6yAeT MpOXOIUTh TECThI, B KOTOPBIX
N <107, To oma moxyuant e Menee 30 6aJIOB.
Pewenne

O60o3HaYMM CUACTIIMBOCTD Yucaa v Kak d(v). Dra GyHKIMs HEPEJKO Ha-
3bIBAETCS [IUMPOBBIM KOPHEM V.
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V ropoackas onumMmnuaga

V ropopackas
onnMMnuaga WKOJIbHNKOB

no nHdpopmaTuke
22 anBapsa 2009 r.

ABTOpbl 3apa4

Bynaparun 1. U., cryment 3 kypca BITOII® HHIY;
Kanuuaun I1. A., acnupanr UTIO PAH;

Kpyrios A. A., acupant VI1® PAH,;

Jlemiox B. 1., crapmuit npenogasatenss HHIY;
ITobypunnas O. B., crygentka 1 Kypca mexmara MI'V;
Pagenmreitn U. I1., ctynenT 2 kypca mexmata MI'Y;
Tumymes P. ., crynear 6 xkypca BIIIOII® HHT'Y;
Xaitmosua U. M., cryment 6 kypca BITIOII® HHI'Y.

3apaya 1. Cyactaumsbie bunetol — 3

Bxodnot gatin tickets.in
Buixodnot gatia tickets.out
Oezpanuverue no epemeHu lc
Maxcumanrvroi 6aan 3a 3a0ay 100

B dupme, B koTopoit paboTaeT BaI ApyT, BBEJN HOBBII Au3aiit O1IeToB
Ha MapripyTKu. Temepb HOMep Omiera MOXKET ObITH JIIOOBIM HATYPAJJIbHBIM
qucyioM. PalocTHBIE TaccaXuphl TYT 2Ke MPUILyMAJIM HOBBIN, O9€Hb IIPOCTOH
c1rocob OIpeieieHsT CIACTIIMBOCTH HOMepa busera. OH cOCTOUT B ClIe/y o-
meM. [Iycrs Homep Oustera paBern N. Ecau N < 10, To c9acTIMBOCTD 9nC/Ia
N (r.e. u camoro 6mirera) papaa N, nHave: nocuntaeM cymMmy nudp dncia
N, nyctb OoHa paBHa S — TOrja CYaCTIMBOCTD uncja N OyJer paBHa CYACT-
JINBOCTH 9HUCHa S.

Hamnpumep, caactimBocTs 6mitera ¢ HomepoMm 7351 paBHA CYACTIIMBOCTH
6usera ¢ HomepoM 16 (1. k. 7+3+5+1 = 16), a oHa B CBOIO OYEpPE/Ib PABHA
cuacTamuBocTu Omiera ¢ HoMepoM 7 (T. K. 1 4+ 6 = 7), a nocjenuss mpocTo
paBua 7 (T.k. 7 < 10).

Taxoe onpeiesieHne CHACTINBOCTHU BIOJIHE YCTPOUIIO OOBIYHBIX IIACCAXKI-
POB MapIIPYTKH, HO COBCEM HE YCTPOUJIO OOJIBITUHCTBO CTYIEHTOB, KOTOPHIE
O6bICTpPO HANLIA Cr0CO0 6€3 OCOOEHHBIX YCHJINIT OMPENEsTh CIACTIUBOCTH
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11l ropoackasi onumnuaga

Il ropoackas
onMMmnunaga LWKOJIbHNKOB

no nHdpopmaTuke
30 anBapsa 2007 r.

ABTOpbI 3aga4

Bynaparun 1. U., cryment 1 kypca BITIOII® HHIYY;
Kamuuaun I1. A., crygenr 5 xkypca BIIIOII® HHTY;
Kpyrioe A. A., aciupaunr UI1® PAH;

Jlemox B. 1., crapmuit npenogasaress HHIY;
Tumymes P. U., crynenr 4 kypca BIIIOII® HHI'Y;
Xaitmosua U. M., cryment 4 kypca BITOII® HHI'Y.

3apgava 1. BacceiiHbl n TpyObI

Bxodnot gatin pools.in
Buixodnot gatin pools.out
Ozparuuerue no epemeHu lc
Maxcumanrvroti baas 3a 3a0a4y 100

B moBOoM akBamapke ectb N 0acceitHOB, 3amoJiHeHHBIX BOzoi. Hekoro-
pble maphl bacceitHOB coequHeHbl Tpybamu, Bcero Tpyo M. Cucrema Tpyd
IIOCTPOEHA TaK, ITOOBI U3 JII0O0TO Oaccelina B JIIOOOH IPyTroit MOXKHO OBLIO
IpU HEOOXOUMOCTH II€PErHATH BOJLY, BO3SMOXKHO, BOCIIOJIb30BABIIUCH JIPY-
ruMu OacceffHaMu KaK MPOMeXKyTOdHbIMEH. Ha Kakjioit Tpybe cTouT mpo-
rpaMMUpPYEMbIil HACOC, KOTOPBIN CIIOCOOEH MEPEKAINBATD B JIIOOYIO CTOPOHY
MIPOU3BOJIHHBIN 3aIAHHBIN MOTOK BOJBL. Kpome TOro, B HEKOTOpBIE Oacceii-
HBI JIOIOJIHUTEIFHO BTEKAET BOJA C U3BECTHOI CKOPOCTBIO, & U3 HEKOTOPBIX
BOJ[a BBITEKAET — TOXKE C U3BECTHOI CKOPOCTHIO.

Bama 3agaga — nanucars mporpamMmy, KOTOpasi OTPEryJInpyeT HAaCOCHI
Tak, 9TO0BI yPOBEHBb BOMBI B DACCEHAX TOIEPKUBAJICS TOCTOSTHHBIM.

dopmaT BXOAHbIX AAHHbIX

B uepsoii crpoke ykazano kosmdectBo Gacceitio N (1 < N < 100).
Hamee cremyior N CTPOK, cojepkamux nHdopMalmio o bacceitnax. s
KazkJ0ro bacceitna, HaunHas ¢ 1-10 u KoHuast N-M, yKa3aHa PA3HUIA MEXK Ly
JIOTIOJTHUTEIbHBIM BTEKAIOIIMM M BBITEKAIOIIMM IIOTOKOM — IeJI0€e IUCJIO, He
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3agava 1. bacceliHbl n Tpybbi Il ropoackasi onumnuaga

npesbimaomiee 110 Moxymo 30000 ([0J0KUTENIBHOE YHCIO COOTBETCTBYET
BTEKAHUIO, OTPUIATE/ILHOE — BHITEKAHUIO).

Ha coienyromeit crpoke Bxoguoro daitia naxomaurcs aucyio tpyd M (0 <
< M < 4950). B mocienytronux M cTpokax HAXOAUTCs ONMUCAHUE TPYO: 11t
KakJI0ifl TpyObl yKa3aHbI JBA UNC/a — HOMepa OacceifiHoB, KOTopble Tpyba
coeuusieT. MexX Iy Kaxk/10if mapoit 6bacceitHoB ecTh He DoJjiee OTHOM TPYyObI,
TpyOBI HE MOTYT CO€INHATHL OACCEHH C CAMIM CODOIA.

®dopmaT BbIXOAHbIX AAaHHbIX

Ecnu permenine cymecTByeT, BbIBEIUTE B BBIXOAHOM (haitnm M cTpok, mo
4qucily Ha cTPOKy. JLis KaxKmoil TpyObl B TOM 2Ke IOpsi/IKe, KaK BO BXOJIHOM
daite, TO2KHO OBITH YKa3aHO I€JI0€e YUC/I0 — MOTOK BOJibI Uepe3 Heé. [losro-
JKATEJIHbHBIM YUCJIOM 0003HAYAETCS ITIOTOK OT DacceitHa, yKa3aHHOTO IT€PBBIM
BO BXOHOM baiije, KO BTOPOMY; OTPUIIATEIbHBIM — 00paTHbIi oTOK. [To-
TOKH B BBIXOJIHOM (aitsie He Mo/KHBI mpesbimaTh 2 000 000 000.

Ecisin BO3MOKHO HECKOJIBKO PEIleHnil, MOXKHO BBIBOJIUTH JII000€ U3 HUX.

B ciyuae, korpa perienus He CyIIeCcTBYeT, BBIXOIHOM (aill JOJIzKeH co-
JepKaTh OJHY CTPOKy ‘Impossible’.

MNpumep
Bxodwot gaitina Buxodnoti gatin
4 Impossible
-100
-100

100
200

= W wN

N I R IR N

100

-100 -100
100 100
100

QTN TS
oW oW N
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11l ropoackasi onumnuaga 3apgava 1. Bacceiinbl n TpybbI

Pewenne

VY 3a/aun B TaKOU IOCTAHOBKE MOYKET OBITH OOJIBIIIOE YHUCJIO IPABUIBHBIX
OTBETOB, YTO MOXKET CO3/[ABATH CJIOXKHOCTH C IIPUIYMBIBAHUEM TPUHITAIIA
BBIOOpA M3 HUX 00H020 OTBETA, KAK 3TOr0 TPEOYIOT YCJIOBUSI.

EcrecTBenHO MOCTPOUTH HEOPHEHTUPOBAHHBIN Ipad, BEPITUHAME KOTO-
poro dABJAIOTCS Oacceitnbl, a pédbpamu — TpyObl. HeommnosuatHocTh oTBETA
BO3HUKAET U3-332 BO3MOXKHOI'O HAJUYUS B 3TOM Ipade IMUKJIOB: BIOJIb KayK-
JIOTO ITUKJIa HACOCHL MOT'YT IEPEKAYNBATH MPOU3BOIBLHOE KOJUIECTBO BO/IHI,
He Hapylllas IPaBUJILHOCTH OTBETA.

OjHa u3 ujeil, MO3BOJISIONIUX BHIOPATH U3 OTBETOB OJWH, CJIEIYIONAs:
BBIKHHYTH JINIIIHEE PEOpa B rpade Tak, 9ToObl N30aBUTHCI OT MUKJIOB, HO
COXPaHUTD CBA3HOCTDH rpada (T. e. COXPAHUTh YCJIOBHE, U4TO U3 JIOOOro Gac-
ceiina B J110601i APYroil MOYKHO IepernaTh Boiy ). Takoil noarpad Ha3BIBAIOT
ocmosHvm depesom marHOro rpada. OCcTOBHOE IepeBO MOXKHO CTPOUTH, 3a-
nycTuB 1o rpady nouck 6 eaybuny. llouck B TiIyOUHY — 9TO PEKYPCUBHBII
006x0/1 Bcex BepinmuH rpada: mpu o6paboTKe 0YepeHON BEPINHBI Mbl BbI-
3bIBAEM IIPOIEIYPY 00X0J1a /I KaXKI0H eIé He 00pabOTAHHONW BEPIIUHBI,
CBSA3AHHON pebpoM ¢ Tekymeil. Pé6pa, o KOTOPhIM MBI TIEPEXOIUM IIPU Ta-
KOM IIOCTPOEHHH, 0OPa3yI0T OCTOBHOE JIEPEBO.

Kaxoe pebpo sepesa pas3zesisier ero Ha IBe 4acTu (MHade JEePeBO CO-
JIep2Kaio GBI IUKJ), TTI09TOMY HOTOK BOJBI, TEKYIHI [0 5TOMY Pebpy, J10JI-
JKeH ObITh paBeH U3OBITKY KUJIKOCTH B OJHON U3 dacTeil. DTOT U3OBITOK
YIOOHO TOJICIYNTHIBATH IIPSIMO B IIPOIEYPE, OCYIIECTBIIAONIEN TTOUCK B TIIy-
6uny. Jlerko mpoBepuTh, 9TO TAKUM 00PA30M OTPEryJIMPOBAHHBIE HACOCHI
YPABHOBECAT M30bITOK (MM HEJOCTATOK) BOJBL B Kaoicdom u3 GACCeiiHOB B
caydae, KOTJ[a CyMMApPHBIA M30BITOK BOJBI (MJIM HENOCTATOK € OOPATHBIM
3HAKOM) BO Bcex OacceiiHaX paBeH HyJIO. B ciydae, Korja oH OTJIMYEH OT
HYJIsI, O9€BUIHO, oTBeT ‘Impossible’.

Mpumep npaBunbHOW Nporpammel

const maxn=100; readln(n);

var n,m:integer; for i:=1 to n do
xs:array[l..maxn]of integer; readln(xs[il);
flow:array[l..maxn,l..maxn]of longint; readln(m);
es:array[1..maxn]of set of 1..maxn; for i:=1 to m do begin
was:array[1..maxn]of boolean; readln(a,b);
totx:longint; include(es[a],b);

include(es[b],a);

procedure readin; end;
var i:integer; end;
a,b:integer;
begin function deepfirstsearch(i:integer):longint;

fillchar(es,sizeof (es),0); var j:integer;
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3apaya 2. baton

Il ropoackasi onumnuaga

sumx,childx:longint;
begin
was[i] :=true;
sumx:=xs[i];
for j:=1 to n do
if (j in es[il)and not was[j] then begin
childx:=deepfirstsearch(j);
flowl[j,il:=childx;
flowl[i,j]l:=-childx;
inc(sumx,childx) ;
end;
deepfirstsearch:=sumx;
end;

procedure solve;
begin
fillchar(was,sizeof (was),0);

begin
if totx<>0 then begin
writeln(’Impossible’);
end
else begin
reset (input);
for i:=1 to n+2 do readln;
for i:=1 to m do begin
readln(a,b);
writeln(flow([a,bl);
end;
end;
end;

begin
assign(input,’pools.in’);
reset (input);

IV ropogckas onumnuaga

3agava 6. Kpusoii ropnsoHT

a2:=a-b;

ww:=1*max (abs(cos(al)),abs(cos(a2)));
hh:=1*max(abs(sin(al)),abs(sin(a2)));
t:=max (ww/w,hh/h) ;

assign(f,’horizon.out’); rewrite(f);
writeln(f,wxh/t/t:10:10);
close(f);

end.

fillchar(flow,sizeof (flow),0); readin;
totx:=deepfirstsearch(1); solve;
end; assign(output, ’pools.out’);
rewrite(output) ;
procedure writeout; writeout;
var i:integer; end.
a,b:integer;
3apaya 2. Baton
Bxodnot gatin baton.in
Buixodnot gatia baton.out
Ozparuverue no spemeHry lc
Maxcumanrvroi 6aan 3a 3a0ay 100

Heckobko MKOMLHUKOB pemuian otupas3gaHoBaTh Hoserit 'og BMecre.
s mpasnHOBaHUS OHU 3aKYIWJINA [OPY IPOAYKTOB, M B TOM 4HCJIEe DATOH
KoJibacel. KosimuecTBO €l OBLIIO HACTOJIBKO BEJIMKO, UTO 00 3TOM OaToHE
BCIIOMHIJIA TOJIBKO Yepe3 J[Ba C JIUIIHUM Jaca Iocje 6os KypaHToB. U, ko-
HEYHO, B Y€CTh CTOJIb 3HAMEHATEJIHbHOTO MOMEHTA BPEMEHHU IIKOJbHUKYN Pe-
IIIIN KaK MOXKHO ObICTpee ¢becTh 3TOT 6baToH. Ho Ha 3TOM Iy TH UX 101Ku-
JIaJIa OJIHA TPYJHOCTD: 6aTOH Haj0 pa3pe3arh Ha N (10 Y9UC/Iy IKOJILHUKOB)
PaBHBIX 4YacTeil, IPUYéM KaK MOXKHO ObICTpee, YTOObI He YIIYCTUTH MOMEHT.
Jutst 9TOM Tiesin HAIENCS OYeHb JJIMHHBIM M OCTPBIA HOXK, KOTOPBIH CMOT
OBbI TPU HEOOXOIUMOCTHU pa3pe3aTh jjaxke N 0aTOHOB KOJIOACHI 38 OJUH Pas3.
Kpowme Toro, marmiace jinHeiika, ¢ TOMOIIBIO KOTOPO MOXKHO OTMEDPATH JIFO-
Oy10 Hamepéa 3aJaHHyI0 JacTh OaToHa, BHIOMpas MECTO OYIYIIEro paspesa
C JIOCTATOYHOH TOYHOCTHIO. BaToH KOj16achl OKazajcsad HACTOJBKO TOHKUM
U JUINHHBIM, 9TO PE€3aTh €r0 UMEJIO CMBICJ TOJIBKO IIEPIIEH/INKYJISPHO €ro
oCH.
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ux rabapuTHbIe pa3Mepbl OyAyT IUPUHA, ’l cos(a:l:ﬁ)’ U BBICOTA, ‘l sin(a+p) ’,
rae | = Vh? + w? — mmHa IUaroHaJIn.

Ha camoMm sesie, MOXKHO O0OOATHCH 6G€3 BHIYUCIEHUST apKTAHIEHCA, BOCIIOIb30-
BaBINUCH (DOPMYJIAMU [TEPECUETa KOOPJUHAT TOYKH IIPU IIOBOPOTE BOKPYT HAYAJIA
KOOPJIMHAT Ha 3aJaHHbIA yros uiau GpopMyIaMi KOCUHYCa U CHHYCa CyMMbI U Pa3-
HOCTH, y4Tsl, 94TO [cos B = w u [sin = h.

Opyroi BapnaHT peweHus

Samernm, 91O abCOJIIOTHOE IOJIOYKEHNE TOPU30HTa Ha (oTorpadun He
BJIMSIET HA OTBET, KAK U 3HAK YIJIa (v, TO9TOMY BO3BMEM (v IO MOyJ0. Pac-
o102kuM (hoTorpaduio Tak, 9To0BI IBE €€ CMEXKHBIE CTOPOHBI JIEYKAJIN HA
ocsix KoopauHat. [IpenosokuM, 4T0 HAMIEHO pelleHe — IPSMOYTOJIbHIK
co croponamu kw u kh, tiae 0 < k < 1. bBe3 orpanndenus: O6IIHOCTH MOYKHO
CYUTATD, YTO XOTH Obl JIBE €r0 BEPIIUHBI JIEXKAT HA OCSIX KOOPIUHAT (ITOro
BCeryia MOXKHO JOOUTHCS ¢ MOMOIIBIO MAPAJIIEILHOIO [IEPEHOCA).

CropoHna, MpONOPIMOHAIbHAS W, JOJIKHA CTATh MApPaJIIeJbHON ropu-
soutry. Torja nBe BEPIIMHDBI JOJKHBI UMETh KOODIHHATDI (O, kw cos(a))
u (kwsin(a),0). Torma koopauHaTsl AByX Apyrux sepumn — (khcos(a),
kw cos(a) + khsin(a)) n (kwsin(a) 4+ khcos(c), khsin(a)). Heobxomumo,
9TOOBI OHU JIEXKAJIM BHYTPU MPSMOYTOJIBHUKA, 9TO HPUBOJIUT K YCJIOBHSM,
OTPAHUIUBAIOIIIM KOIMDMUIMEHT TPOTIOPIINOHAIBHOCTH k CBEpXy:

kw cos(a) + khsin(a) < h u kw sin(a) + kh cos(a) < w.

Takum obpazowm,

. h w
k = min - y .
w cos(a) + hsin(a)” wsin(a) 4+ h cos(a)
ILoma,1b HafiIEHHOTO IPSIMOYTOJIbHIKS, paBHa k2wh.

MNpumep npaBuabHOW Nporpammebl

{$N+} else max:=b;
var f:text; end;
w,h,a:extended;
b,al,a2:extended; begin
ww,hh:extended; assign(f,’horizon.in’); reset(f);
t:extended; read(f,w,h,a);
1l:extended; a:=a/180%Pi;
close(f);
function max(a,b:extended) :extended; b:=arctan(h/w) ;
begin 1:=sqrt (h*xh+w*w) ;
if a>b then max:=a al:=atb;
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Koneuno, mKoIbHUKNA OBICTPO COOOpA3M/IN, ITO JIJIsT YCKOPEHUsT ITPOIIeC-
ca MO2KHO Pe3aTh HECKOJIBKO KyCKOB 0aTOHA 0THOBpeMeHHO. BaTon Ko1bace
OKAa3aJICS MPSIMBIM U HETHYIIIAMCSI, TIO9TOMY CIKOHOMUTH YUCJIO JEHCTBUI 3a
cuéT CKJIaJIbIBaHus OaTOHA Iepes pa3pe3anueM Hesb3s. VM ocrasocs omnpe-
JEJINTh MUHUMAJIbHOE KOJIMYECTBO JABUKEHUI HOZKOM, C IIOMOIIBIO KOTOPBIX
MO2KHO OCYIIIECTBUTH UX HamepeHus. [lomorure um B 3TOM.

B mporiecce paspesanust MKOJIBHAK MOYXKET MPUJIOXKATH HEKOTOPHIE MMe-
IoIuecsd y Hero Kycku 6aroHa KoJabachl Apyr K JAPYyry Kak oH xoder (Ha-
IIOMHUM, 9TO OATOH OY€Hb JJIMHHBIA U TOHKUI, TO9TOMY MMEET CMBICJI IIPHU-
KJIJIBIBATH KYCKU TOJBKO MAPAJUIENIBHO JIPYT JIPYTY ), U OJHUM JIBHKEHUEM
HOXKa pa3pe3aTh BCe KycKu. I3Ha4aIbHO y IKOJIBHUKA €CTh OJUH KYCOK —
caM 6aTOH; B KOHIIE ¥ HETO JO2KHO OBITH [N OJMHAKOBBIX 110 JIJIMHE KYCKOB
(kaxkplit pmHOM B 1/N HavajpHOro 6aToHA).

Hamnpuwmep, paspesars 6aron na 6 gacreit (N = 6) HIKOJbHUK MOXKET
BCEro 3a 3 JeifiCTBUsI HOXKOM:

1. Ormeputs 1/3 mimHBI BCero 6GaToOHA U B 9TOM MeCTe pa3pe3aTh GATOH.

2. Boubiuii U3 1Oy YuBIINXCH KyCKOB pa3pe3aTs IomoJiaM (B UTore mo-
JIYYAIOTCsl TPU KYCKa DABHOMN JJIUHbI).

3. IlpwioxkuB X BILIOTHYIO APYT K JPYTY, BHIDOBHATH KOHITHI U pa3pe-
3aTh BCE TPU KYCKAa [TOCEPEINHE, B PE3YIHTATE YeTO MOy IUTCs MECTh
OJIMHAKOBBIX KYCKOB.

Yrober paspesars 6aToH Ha 5 paBHbIX dacTeil (N = 5), Takyke He0OX0-

IUMO 3 JIefiCTBHUS HOYKOM, HAIIPUMED:

1. Ormepsiem 2/5 jymnbl 6GaToHa U pa3pe3aeM OATOH B 9TOM MECTE.

2. TomyuuBinuecst KyCK# CKJIaIbIBA€M BMECTE TaK, YTOOBI CEPEINHA MEHb-
IIero KyCKa HaXOJUJIACh IIPOTHB TPETU OOJIbIIEro, U Pa3pe3aeM HX
TakK, YTOOBI MEHBIINI pa3pe3aTh IONOJaM, a OOJIBIINI — B OTHOIIE-
auu 1 : 2. Tlonyuaem Tpu Kycka jqymHON B 1/5 Beero 6aToHa u OnuH —
JHOiR 2/5.

3. Bonbmmit m3 uMeronmxcss KyCKOB pa3pe3aeM IOMOJIaM U IIOJIyIaeM
[ATh OJMHAKOBBIX KYCKOB.

dopmaT BXOAHbIX AaHHbIX
Bo BxomaOM daiine Haxomurest onHo uncao N (1 < N < 2000000 000).

®dopmaT BbIXOAHbLIX AaHHbIX

BroiBemure B BBIXOAHOM (ailyi OTHO YUCTIO — MUHUMAJIBLHOE KOJMIECTBO
JIBU2KEHUIN HOXKOM.
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MNpumep
Bxoodnoti gatin Buoixodnoti gatin
6 3
5 3

Pewenne

Ompenenum, st Kakux N peIIeHneM sIBJISI€TCS TUCJIO0, HE TPEBOCXO/IsI-
mee k, T. €. HA CKOJIbKO YacTell MOKHO pa3pe3aTh 0aTOH, 3aTpaTuB He Oojee
k nmemxkenuit. Bo-nepBbIx, 09eBUIHO, UTO, T.K. KaXKJblil paspe3 He Oojee
YeM yIBamBaeT YHCJIO KyCKOB, TO 3a k Pa3pe3oB MbI HOIyduM He Gosee 2F
KyckoB. I[[osTOMy 0/KHO 6BITH Kak MuamMmyMm N < 2F.

JokaxkeM, uto, ecin N < 2%, 1o 3a k qpukenuit moorcho paspesars 6a-
tor Ha N uacreit. Ecim N = 2%, 10 BCE 0ueBHIHO: perkeM GATOH MOMOJIaM,
ITIOTOM 3a OJTHO JIBUKEHUE 00€ ITOJIOBUHBI PEXKEM €IE MOToJaM U T. /1. FKeym
ke N < 2% to mpmerasum x Hemy dukTHBHBIH Kycok mmmbr (28 — N)/N
OT HaYaJBLHOTO 6aTOHA (T. €. clejaeM Tak, IYTo0bl HOBBI 6aToH Ha10 OBLIO
paspesars Ha 2F KyCKOB, HOJTy<nB KYCKH TOM YK€ JJIMHBI, 9TO U B HAYAJIb-
Hoii 3a;a4e). Tereph ajropuTM paspesanns HOBoro Garoma Ha 2F Kyckos
3a k IBUKEHHIl JIEFKO IIPeobpa30BaTh B aJlOPUTM Pa3Pe3aHUs HAYAJIHLHOTO
6aToHa Ha N KyCKOB.

Taxum obpazom, 0CTaIOCh ONMpPEIeNTh MUHUMAJIBHOE K, JIs KOTOPOTO
2F > N. D10 caenaTh HECIOKHO, HAIIPHMED, BO3BOJA JIBOHKY B CTEICHD,
HO IIPH TAKOM CIIOCODe pellleHHnsl BO3HUKAEeT IPOOJIeMa II€PENOJIHEHNS 32-
OUTHOrO TIeJIOT0. AJIBTEPHATHBHBIM CIIOCOOOM DEIIEHUS SIBJISIETCS TOCTIEI0-
BaresbHOE deserue N Ha J1Ba; IpU 9TOM HAJIO TOJIHKO aKKyPATHO OCO3HATH,
MO TIPOUCXOIUT, YTOOKI IIPABIILHO 00pabaTeBaTh ciryuan, Korga N = 2F,
WmenHo 3TOT cr1ocob u peaan30BaH B MPUMEPE TPOTPAMMEL.

Mpumep npaBunbHOW Nporpammbi

var n:longint; while n>1 do begin
r:integer; { inv: k(init N) = r + k(current N) }

begin inc(r);

assign(input,’baton.in’); reset(input); n:=(n+1)div 2;

readln(n); end;

assign(output, ’baton.out’); writeln(r);

rewrite (output) ; close(output) ;close(input) ;

r:=0; end.
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®opmaT BbIXOAHbIX AAHHbIX

B BeIXOAHON daiiy BEIBEIUTE OIHO TUCIO — ILIOMAIL HCKOMOTO IIPSIMO-
YIOJbHEKA. Ball 0TBET JOJKEH OTINYIATHCS OT IPABUILHOTO He Oojiee deM
-3
Ha 107°.

Mpumep

Bxodnoti datia Buizoonoti gatia
4 3 30 5.1082415465
4 3.00 12

4 3 90.0 6.75
Pewenne

OTa 3a/1a9a JOBOJBHO JIETKO PEIIajach u3
coobpaxkenwuit momobus. [Topepuém marry ¢poto-
rpacmio no JacoBoil cTpeske Ha yroa a (Tak, j,
9TOOBI TOPUBOHT CTAJT JAEUCTBUTEIHHO TOPU30H-

. o
TAJBHBIM) U OIUIIEM BOKDYT HEE IIPSIMOYTOJIb- 5
HUK CO CTOPOHAMH, MaPAJUIETbHBIMI CTOPOHAM
. (0%
n3HadaabHO# dororpadun. Konkperno, ompe-
w

JeinM rabapuTHBIE MIUPUHY W W BBICOTY h y
Heé (T.e. Pa3HOCTH T-KOODAMHAT CaMOWl IPaBOil W CaMOil JIeBOW TOYEK U
Pa3HOCTh Y-KOODJMHAT CaMON BepxHeidl u camoii HikHell; cM. puc.). Ilo
[IOJIY9E€HHBIM JTAHHBIM OIIPENEJINM, BO CKOJIBKO Pa3 HaJI0 C2KATb ITOT IIps-
MOYTOJIbHUK, 4TOOBI OH BJI€3Jia B W3HAYAJIbHYIO (pororpaduo. A uMeHHO,
9TOObI OHA BJIE3JIA 110 [IMPHUHE, HAJO CXKATh B W/W pa3, 4To0bl BJIE3JIa 1O
BBICOTE — B l~1/ h. UroObl BJI€3/Ia U O IMUPUHE U TO BBICOTE, HAJO CXKATh B
k = max(w/w, h/h), Torma mwiomams yMenbummrces B k2 pas. Toraa oTBeToM
Ha 3aj1a4y Oyzer wh/k>.

labapurHbie pa3meps! poTorpadun mocie moBOPOTa OPEIETUTh JOCTa-
TOYHO JIerKO. JleficTBUTEIbHO, O9€BUIHO, YTO UCKOMAs MIUPUHA OyIeT pas-
Ha HanOOJIbINIEH U3 MPOEKINl Ha OCh T JUArOHaJell OBEPHYTON doTorpa-
dbun (ma camom mese, npu « > 0 3T0 Beerma OymeT OJHA JUMATOHAID, a
npu « < 0 — znpyras, I03TOMY, B35IB IIPEABAPUTEIBHO (¢ II0 MO/LYJIIO, MOYKHO
cpa3y 6paTh NPOEKINI0 HyKHOW JTMArOHAJM). AHAJIOTUIHO, NCKOMAsT BBICO-
Ta paBHA HAMOOJIBINEH U3 MPOEKIUil JuaroHaseil Ha y. ITH MPOEKITUHN JIETKO
HaNTH, MOCYUTAB IPEIBAPUTEIHLHO YIOJI MEXKJy [AUAarOHAJIBIO U CTOPOHOM
B = arctg(h/w), Torma yriibl HAKJIOHA JUArOHAJEN K OCH & y TMOBEPHYTOM
dororpadun 6yayT (¢ TOTHOCTBIO 70 3HAKA) &+ [ 1 ot — 3; COOTBETCTBEHHO,
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IIpu mogroroske hororpaduit BO3HUKIA OHA ITPOOIEMA: BUIIMO, HEKO-
TOPBIE MACCAKUPBI (HOTOrpaUPOBAIN MAPIIPYTKU HACHEX, U TIOTOMY HEKO-
Topbie (hoTOrpaduu OKa3aaUCh MEPEKOIIEHHBIMUA: Te JIMHUU, KOTOPBIE IO
ujiee J0JKHBI OBITH TOPU30HTAIBHBIME, OKA3AJIICH HAKJIOHHBIME (CM. DHC. ).
A MuEHECTPATOD caiiTa KATErOPUYIeCKH 0TKA3aJICsd BBICTABJISITH Takue (poTo-
rpadun Ha caliT, TOPEKOMEHIOBAB OPraHM3aTOPaM IIOBEPHYTH U 00pe3aTh
dororpadun Tak, YT00bI TOPUIOHTAJIBHBIE JIMHUK CTAJIA HA, CAMOM JIeJie TO-
PUB0OHTAJIBHBIMH.

[TosToMy opranm3zaTOpbl MPOBeX OOJBITYI0 PabOTy U i KaxK a0l (o-
Torpadun oupee NI, o KAaKIM yIIoM Ha ¢poTorpadun HAKJIOHEH TOPHU-
30uT. Tenepsb UM HaI0 BBIpE3aTh U3 poTorpadun MPSIMOYTroJbHUK, ¥ KOTO-
pOro JiBe CTOPOHBI ObLIN OBl TAPAJUIELHBI TOPU30HTY, a JIBE JIpyTHe, KOHeY-
HO, TepreHauKy/IsipHbl. OpraHu3aTopbl XOTEIN BbIPE3aTh TPSAMOYTOJIbHIK
HanOOJIbINEl BOZMOXKHOM TIJIOIIAJIN, YIOBIETBOPSIONINI 3TOMY YCJIOBHIO, HO
AJIMAHUCTPATOP caiiTa yIpocTus UM paboTy, MoTpedbOoBaB COXPAHUTH OTHO-
menne cropon dororpadun. Takum obpazom, UM Temepb HAJIO0 U3 KaXKIOM
dororpadun BeIpe3aTh IPSIMOYTOJBHBIN KYCOK CO CTOPOHAMH, ITapaJsiie/ib-
HBIMU U [EPIEHIUKYIAPHBIMI TOPU30HTY, U C TEM YK€ OTHOIIEHUEM CTOPOH,
9TO M Y OPUrHHAJBHON (ororpadun, npudém Cpeau BCeX TAKUX MPSIMO-
YTOJIBHUKOB BBIODAB HAMOOJIBIIHI IO TLJIOMIAIH.

SHas Balero npyra He TOJBKO KaK XOPOIIEro SKOHOMUCTA, HO W HeJI0-
BEKa CO CBSI3sIMHU, OHU OOPATUJINCH K HEMY C IPOCBOOI HANTU ITpOrpaMMy,
KOTOpasi IOMOTJIa Obl UM BBIOpATh HYXKHBIH PSIMOYTrOJbHUK. Bant apyr me-
PEHAIIPABUIT 3TY MPOCHOY K BaM.

ObpaTure BHUMAHUE, 9TO MOPSIOK CTOPOH aJMHUHUCTPATOPY CaiiTa Ba-
JKeH: ecJIu Ha OpUTruHAJbHONU doTorpadun mwupuHa ObLIa w, a BHICOTA
h, a y HaliJleHHOIO IPSMOYTOJbHUKA IIUPUHA (T.€. CTOPOHA, HapaJulesib-
Hasl TOpU30HTY) w’, & BbIcoTa (T. €. Bropas cTopoHa) h', TO JOIKHO GBITH

w:h=w:N,amew:h="n:w.

dopmaT BXOAHbIX AAHHbIX

Bo BxomHOM (haiisie HaXOIATCS TpU BEIECTBEHHBIX YuCaa: W, h U o —
pasMepsl OpurnHaJbHOM (oTorpadun (MmMupuHa, BBHICOTA) U YIOJI HAKJIOHA
rOPU30HTA K IMUpHHE B rpagycax (cum. puc.). Tapantupyercs, uro 0 < w <
<100, 0 < h £ 100, —90 < o < 90.

[TosmoxxurenpHble (v 0003HAYAKOT, YTO TOPU3OHT MOJIYIAECTCH U3 IIUPU-
ubl poTorpadun MOBOPOTOM IPOTUB Y4aCOBON CTPEIKU (KaK HA PUCYHKE),
OTpHUIIaTeJIbHbIE (¢ — II0 YaCOBOI CTPEJIKe.
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3apaua 3. O6dyckaTop

Bxodnot gatin obfuscat.in
Buixodnoti gatin obfuscat.out
Oezparuuerue no epemeHu lc
Maxcumanvrni 6aan 36 3a0ay 100

2Kiopu Huzkeropo ickoii ropoIcKOil 0JIMMITHA/IbI HEJIABHO IPHLYMAJIO HO-
BBI SI3BIK MPOIPAMMUPOBAHUS, YCJIOBHO HA3BAHHBIN NNF# U Ipe Ha3HATEH-
HBII JIJIT BBITIOJTHEHUST TPOCTBIX OMEPAIUil CO CTPOKAMHU U IUCJIAMU.

Hanumure 06dyckaTop Jjis 9Toro g3bika. A IMEHHO, BAIlla MPOTPaMMa,
JOJIZKHA CJIeJIaTh Clle/lyIollee:

® 3aMEHUTH BCe CUMBOJIBI IIEPEBOIA CTPOKU M KOMMEHTAPUHN HA TIPOOEJIBL;

® TI0CJIE 3TOrO YJAJIUTH BCe HE3HAYAIME IPOOEIbl U

® IIeDPENMEHOBATDH BCE IIEPEMEHHBIE CIIEYIOIUM 00Pa30M: IIEPBYIO BCTPE-

THUBIILYIOCS B IIpOI'PaMMe IIepEMEHHYIO Hy2KHO IIepENMEHOBATh B &, BTO-
pyio—B b u T. 1., 26-i0 — B z, 27-10 — B aa, jaJjiee ab, ..., az, ba, bb,
..., Zz, aaa, aab, ....

Ecsn Bama nporpamvma Oy1eT BBIIOJIHITH TOJTHKO YACTh ITUX TPeOOBa-
Huii (He MeHsisl IPU TOM CMBICJIA IIPOIPAMMBI), OHa BCE PABHO IOJIYIUT HE
MenbIe 50 6aJIIoB.

Cunrakcuc si3biKa NN ciejryronuii:

1. A3BIK gBJIETCS HEUYBCTBUTEIBHBIM K PETUCTDY, T. €. 3aIrJIaBHbIE U Ma-
JIEHbKVE OYKBBI HE PA3IUIAIOTCH.

2. IIporpaMMa HaYMHAETCS CO CJIOBa program, IOCae KOTOPOTO HIET
BJIOK-KOJIA.

3. BJIOK-KOJIA —3T0 mIOC/Ie10BATEIHLHOCTE KOMAH/I, 3aK/II096HHAs B Pu-
rypubie ckoOku (‘{’ u ‘}).

4. KOMAHJIA —3T0: OIIEPATOP-IIPUCBAUBAHUY, b0 OIIEPATOP-BBO-
A, 1100 OTIEPATOP-BBIBO/IA, jinb0 YCJIOBHBIN-OIEPATOP. [Tocse kaxmoit
KOMAH/IbI, KpoMe YCJIOBHOI'O-OIIEPATOPA, JOJIKEH CJI€JOBATh CHMBOJI

)
b

5. OIIEPATOP-TIPUCBAUBAHUS 3allUCHIBAETCH CJIEYIONIUM OOPa30M:
NUMS-TIEPEMEHHOW, cuMBOJI ‘=’, BBIPAYKEHUE.

6. ONEPATOP-BBO/IA — 3TO CJIOBO read, mmocjie KOTOPOro uaer MM-TIE-
PEMEHHO.

7. OIIEPATOP-BBIBOJIA — 3TO CJIOBO print, mocjie KOTOpOoro uiaéT BbIPA-
KEHUE.

8. YCJIOBHBIN-OIIEPATOP — 3TO CJIOBO 1f, MOTOM — 3aK/IIOUEHHOE B KPYT-
Jible CKOOKU ycjoBue (MMSI-TIEPEMEHHOI, OfUH U3 CUMBOJIOB ‘<’) ‘>’ ‘=
oTOM UMSI-ENIE-OQHON-ITEPEMEHHO ), 10TOM — BJIOK-KO/IA.
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9. BBIPAYKEHUE —3TO MPOU3BOJbHOE apu(PMETUIeCKOe BBIPAKEHHE, CO-

Jepzkaliee Kpyrible CKOOKH, omeparopsl ‘+’, ‘-’ ‘¢’ u ¢/’ UMEHA-IIEPE-
MEHHBIX, CTPOKOBBIE- U YUCJIOBBIE-KOHCTAHTBI, a Takxke BBI3OBBI-
OYHKITUA.

10. YUCJTOBAA-KOHCTAHTA —3TO MPOU3BOJbHAS ITOCTEI0BATEIHLHOCTD
JECATUIHBIX TGP, Hepe KOTOPOit MOKeT UJITU CUMBOJI ‘+’ jubo ‘- .

11. CTPOKOBAA-KOHCTAHTA — 9T0 3aKJII0UYEHHAs B KaBblUKY (‘") moce-
JI0BaTEJIbHOCTh CUMBOJIOB. B Hell JoIycKaTces Jilo0ble CUMBOJIBI, Kpome “\’
u ‘"', KOTOpBIE TAKXKE MOT'YT BCTPEUAThCs, HO TOJIBKO B BHUJIE ITOCJIEI0OBATE b=
woctu ‘\"’. Hampumep, ‘"some text"’, ‘"\"" u ‘"text\"more text"’—»3TO
JorycTuMble CTPOKOBBIE-KOHCTAHTHI, a ‘"\"" u ‘"text \\text"’ —mer.

12. BBI3OB-®YHKIINU — 3T0 UM A-OYHKIIUU, TOTOM 3aKJIIOUEHHBI B KPYT-
JIbI€ CKOOKM CITMCOK apryMEHTOB — IOCIEJ0BATEIFHOCTE BEIPAYKEHU, pa3-
JICJIEHHBIX 3ansThiMa (7).

13. MA-®YHKIUU, paBHO KaK U UMA-TIEPEMEHHOM — 9TO IPOU3BO/IbHAS
[I0CJIEI0BATEIBHOCTD JIATUHCKUX OYKB.

14. TTPOBE/IbHAS-TTIOCJIEIOBATE/IBHOCTDH — 3TO IIPOU3BOJIbHASI ITOCIIETO-
BATEJILHOCTH TPOOEJIOB, IEPEBOMIOB CTPOK 1 KOMMEHTAPUEB. OHa Mmooicem
MOSABJISITHCST B JIFOOOM MeCTe IPOrpaMMBbl, KDOMe KaK BHYTpu UMEH-TTEPE-
MEHHBIX U CJIOB TUIA print, u doasicha OBITH: MeXK Ty cjioBOM read u UME-
HEM—HEPEMEHHOI/"I, a TaKzKe MexKJy CJIOBOM print m BBIPAXKEHMEM, ecjn
IIoCJjIe/IHee HAUNHAETCs C OYKBHI.

15. IlepeBombl CTPOK B IpOrpaMme JIOIMYCKAIOTCH MOAbKO B BHUIE KOMOU-
mammun CR+4LF, T.e. B Bume mociemoBaTeIbHOCTH W3 JBYX CHMBOJIOB —
¢ ASCII-xonamu 13 u 10 (crasmaprubiii iepesos crpoku B DOS u Windows).
DTU CUMBOJIBI HE MOT'YT HOSIBJISITHCS B IPOTPAMME B JIPYTUX KOMOWHAIISX.
16. B mporpamme mgomycTuMbl gBa Tua KOMMEHTAPUEB: CTPOYHBIN
u JTJIMHHBIN.

17. CTPOYHBIT-KOMMEHTAPUI HAYXHAETCS C MIOCTEI0BATEILHOCTH CHAM-
BOJIOB ‘//’ W IPOIOIKAETCS IO KOHIIA TEKYIIEH CTPOKH.

18. JJIMHHBI-KOMMEHTAPUI HAUNHAETCSI IIOCJIEI0BATEIbHOCTHIO CUMBO-
JIOB ‘/*’ M 3aKaHYMBAETCH II0CJIE0BATEILHOCTBIO CUMBOJIOB ‘*/’. Hauamo
U KOHEI[ 3TOI'0 KOMMEHTapUsl He MOTYT MEPEKPBIBATLCH, T. €. ‘/*/’ —3T0 He
KoMMeHTapuii (a Havaso KomMeHTapus). JJTMHHBIMA-KOMMEHTAPUSIMU
SIBJIAIOTCS, HAIpUMep, ‘/*this is some comment*/’ u ‘/*/*/’.

19. Hagamo koMMeHTapusi BHYTPH JIPyroro KOMMEHTApWUs UTHOPUPYET-
cs, T.e., HApuUMep, ‘/*//*/’—3T0 nenbHbIit JJINHHBIN-KOMMEHTAPUA,
a ‘///* — Hadano CTPOKOBOI'O-KOMMEHTAPUSI.

20. 3unauwawumu CIUTAIOTCS TPODOESbl BHYTPH CTPOKOBBIX-KOHCTAHT,
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1s:=1
else if ((R[il<Rub[i])and(1ls=1))
or ((R[i]>Rub[i]l)and(1s=-1)) then
begin
1s:=0;
bad:=true;
break;
end;
if (not bad)and(1s=0) then 1ls:=-1;
less:=1s;
end;

function check(n:longint):boolean;
{¢yHKon nposepatn nna mzarHOoro N,
coBmazaeT JIM Habop 3aTEPTOCTEH
C maHHHM B 3azjavel
var R:TRub;
i:integer;
begin
DoRub(n,R);
check:=true;
for i:=0 to 9 do
if R[iJ<>Rub[i] then begin
check:=false;
break;
end;
end;

begin
assign(input,inf); reset(input);

for i:=0 to 9 do
read(Rub[i]);
close(input);
ans:=true;
nl:=1; nr:=Nmax;
repeat
n:=(nl+nr)div 2;
ls:=less(n);
if 1s<0 then
nl:=n
else if 1s>0 then
nr:=n
else begin
ans:=false;
break;
end;
until nr-nl<=1 ;
if check(nl) then
n:=nl
else if check(nr) then
n:=nr
else
ans:=false;
assign(output,outf); rewrite(output);
if ans then
writeln(n)
else writeln(Noanswer) ;
close (output) ;
end.

Sapaua 6.

KpuBoii ropmnsoHT
Bxodnot gatin horizon.in
Buixodnot gatina horizon.out
Ozpanunenue no epemenu lc
Maxcumanrvroti baanr 3a 3ada4y 100

Qdupma, B KOTOpPOil paboraer Bain
JIPYT, HEJABHO IIPOBEJIA PEKJIAMHYIO aK-
muto  «Cdororpadupyit MapIpyTKy —

[OJTyIH TIPU3», B pAMKaX KOTOPOI macca- h

JKAPBI MOTJIA TIPUCHLIATH CBOM (POTOrPa-

dun MapuIpyToOK 3TOit (PUPMBI, & TOTOM o
creraibHasi KOHKYPCHasT KOMUCCHST BbI- w

OupaJja U3 HUX JIYUIne U HarpaxkjaaJja mobemuresieii. Temepb opraHn3aToph

CcOOMPAIOTCS BBICTABUTDH Bee hoTorpadun Ha calT pUPMBbI.
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SameTum erre, 9T0 ecJid ObI B yCJIOBUU FAPAHTUPOBAJIOCH, UTO OTBET BCe-
IJla CyIIeCTBYET, TO MOXKHO OBbLIO ObI peraTh 3aJady npoiie. A UMeHHO,
MOXKHO OBLJIO 3aMETUTh, 9TO C yBejmdeHneM N CTPOTO BO3PACTAET CYMMA
zareprocreil. [IockoIbKy cyMMa 3aTepTocTeil, paBHasl TPOCTO CYMMAPHOMY
qncity 1udp B unciaax or 1 g0 N, BBIYUCISIETCS OYeHb JIETKO, TO MOXKHO
ObLTI0 ObI HAITHCATDL 0OOJIee MIPOCTOE PeIleHne, KOTOPOoe ITPOU3BOIUT JIeJIEHIE
[IOTI0JIAM MMEHHO 1o cyMMe 3areprocreii. [Tomobrast mporpamma mpoiiger
BCE TECThI, B KOTOPBIX PEIeHUE JEeHCTBUTEIBHO CYIIECTBYET U [IOTOMY Ha-
6GepeT HEKOTOpPBIE DAJUIBI, HO JjIs TIOJHOTO PEINIeHus 3a7adu TpeboBaJIOCh
YMETb OIPEEJISITh CIIydan, KOTJa PEeIeHrs] HET, YTO TaK IPOCTO CJejIaTh
HEBO3MOXKHO.

MNpumep npaBubHOW Nporpammebl

const inf=’intercom.in’; dec(R[0],expl);
outf=’intercom.out’; expl:=0;
NoAnswer=’-1’; end;

Nmax=1000000000;
type TRub=array[0..9]of longint;

for i:=0 to d-1 do
inc(R[i],expn*10);

11l ropoackasi onumnuaga 3agaya 3. ObdpyckaTop

a TakzKe 1mocie cjioBa read B OIIEPATOPE-BBOJIA U IIOCJI€ CJIOBa print
B OIIEPATOPE-BBIBO/IA, eciii BIPAYKEHUE B HEM HAUMHAETCH C OYKBBI.

CDopmaT BXOAHbIX OAHHbIX

Bo BxomHOM daiiie HAXOAUTCS CHHTAKCHYIECKN KOPPEKTHAS IIPOrPAMMA
Ha s3bIKe NN#£. Pazmep nporpammer #He npesbimaer 32 K6. Hucso pazina-
HBIX IIepeMeHHBIX B IporpaMme He rnpesbiiaeT 1000, JummHa nMeHn KazK 10
He GoJibie 32 cuMBOJIOB. Bee cumBosibl Bo BXogHOM (aiisie umetor ASCII-
KOZbI OT 32 110 127 BRIIOUUTENHbHO (KPOME HEePEBOJIOB CTPOK, KOTOPBIE, KAK
y2Ke ObLIO CKa3aHo, 331ai0Tcs nociaenosareabnoctbio CR+LF).

®dopmaT BbIXOAHbIX AAHHbIX

BriBenure B BhIXOIHOM ailsi mporpamMmy, MOJYyYeHHYIO W3 HCXOJHOM
B pe3yJsibTare HeOOXOMMMBIX IIpeobpa3oBanmii. Jlomyckaercs n3aMeHeHne pe-
TUCTPa CHMBOJIOB, €CJI OHO HE BJIMSIET HA PAOOTy MPOTPAMMBL.

var Rub:TRub; {Yucnmo saréprocTeli Ans mepBoi nudpps d
n,nl,nr:longint; 4Yhcna n B KavecTBe IepBOH Lupps}
ans:boolean; nl:=n1 mod (expn*10);
i:integer; inc(R[d],n1+1);
1ls:integer; {Yucno saréprocrelf mnsa Habopa LuPp C

00..0(10 pas) zo ni}

procedure DoRub(n:longint; var R:TRub); d:=nl div expn;

{?yHKon CYHTaeT 3aTEPTOCTH I LaHHOTO N} expn:=expn div 10;

var d,expn,expl,nl:longint; dec(1);
l:integer; end;
i:integer; for i:=0 to d do

begin inc(R[il);

fillchar(R,sizeof (R),0); if n=d then
d:=n; dec(R[0]);
nl:=n; end;
1:=0;
expn:=0; function less(n:longint):integer;
expl:=0; {®yHRUUs npoBepseT nus paHHOro N,
while d>9 do begin MeHbIle JIE BCe 3aTéPTOCTH,
d:=d div 10; yeM JaHHREe B 3azave. Ecam meHbme,
inc(1l); To BHgaér -1, ecmum 6ouble,
if expn=0 then To BhHgaéT 1, mHave - O}
expn:=1 var R:TRub;
else i:integer;

expn:=expn*10;
inc(expl,expn) ;
end;
inc(expl,10*expn) ;
while 1>0 do begin
{BaréprocTu gns wucen 1 .. d*10~(1)-1, rzpe
expn=10~(1-1), n=d*10~(1)+(n mod 10*expn)}
for i:=0 to 9 do
inc(R[i],1*d*expn);
if exp1<>0 then begin

1ls:integer;
bad:boolean;
begin
DoRub(n,R);
bad:=false;
1s:=0;
for i:=0 to 9 do
if (R[i]<Rub[i])and(1s=0) then
1s:=-1
else if (R[i]>Rub[i])and(1s=0) then

88

Mpumep

Bxodnoti datia Buizoonoti gatia

ProGram { proGraM{rEad a;print B+20%*(
rEad/**/X; "This/*// is_some\"\"texT\""
print if+20%( +(-10)) ;printya;if (c<d) {
"This/*// is_some\"\"texT\"" if (d<c){print

Lt (-10)); "Wow!_That’s_a, Wonder";}}
print c=d+e+f+a("text"/10,10+10)
X; -20*""-"q

if, (a<b){ ";print(c+a);}

uouify(Bka) {///*test

LuLLLUPTinty

"Wow!_That’s_a_Wonder";

|_H_H_l}

}/*_this_is

a,,comment*/

a=b+c+d+a("text"/10,10+10)

UL =20k

n.
B

print,(a+x);

}

ITpumenanue: Cumsoa ‘)’ obo3Ha4uaeT npobe.
Hpumenanue: st ymobcTBa aTeHUs IpUMEp BBIXOIHOTO daitjia pasduT Ha
crpoku. Ha camom neste BBIXOMHON daill B mpuMepe JOJIZKEH COCTOSTH U3
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06yx CTPOK C €IUHCTBEHHBIM PA3PBIBOM CTPOKH — TaM, [Ae B IPUMepEe Ha-
xouTest cuMBOJ § (caM 9TOT CHUMBOJI, KOHEUHO, He JIOJI?KEH IIPHCY TCTBOBATH
B BBIXOJIHOM (aiise).

Pewenne

OTa 3a7a9a HOCUIA CKOPEe TeXHUIECKUI XapaKTep, €€ MOJTHOe PElIeHne
MOIVIO TTIOTPeOOBATH 3HAYUTEIbHBIX yCuIuil. B ToO ke Bpemst, HeCJI0KHO ObI-
JIO HAIIKCATD peIIeHne, IPOBO/isIiee He Bce TpebyeMble peobpasoBaHUsI —
110 YCJIOBHIO, TAKUE IPOTPAMMBI TOXKE HAOUPAJIN HEKOTOPOE KOJIMIeCTBO baJ-
JIOB.

Hawubostee mpocto 3a71a9y MOXKHO OBLIO PEITUTH, €CIU 0OPATUTH BHUMA~
HUE Ha CJeAyonme QaKkTh:

® €CJIHM TIOCJIE TTOCJIeJI0BATEILHOCTH OYKB CTOUT OTKPBIBAIONAs CKOOKA,
TO 3TO HE WMsI TIEPEMEHHOIT;

® 10CJIEIOBATENBHOCTD OYKB, CJI€Ba OT KOTOPOi (BO3MOXKHO, OTIEIEH-
HbIil npobesiom) crout cumBost ‘{’ miau ¢;’) a cupaBa— He CUMBOJ ‘=,
TOYXKE He SABJISETCS MMEHEM IIePEMEHHO1;

® BCe OCTaJIbHBIE MOCJIE0BATEILHOCTH OYKB, He HAXOMAIINECS BHYTDU

CTPOK, — MM€Ha IIepEeMEHHDbIX.

BoopyxkuBmuch 3TuM 3HaHWEM, & TaK Ke KJIACCHIECKUM METOJIOM pe-
IIeHNS 3329 Ha CHHTAKCHYICCKHH pa3bop !, I0CTATOYHO IPOCTO HAIMCATH
[IpaBUJIbHOE pellleHue; TaKoe PellleHne U IPUBeJIeHO B KadecTBe IIpuMepa.

Citetyer 3aMeTUTD, YTO UMEHA [IePEMEHHBIX IIPUXOUTCS XPAHUTD B X€ITl-
TabJnie, TaK KAK B IPOTUBHOM CJIydae PelleHue He yKJIaIbIBAeTCS B Orpa-
HUYEHHE 110 BPEMEHU.

Bosmozken n ApyTroil moIXo T K PEMIeHnIo 3aJIa9u, B JAHHOM CJIydae IPU-
BOJAININI K HECKOJIBKO 0OoJiee JJIMHHOMY PEIIEHUIO, OJHAKO JIOBOJIBHO IIO-
JIE3HBIIl Ha INPaKTHKE, & I[VIABHOE — MHTYUTUBHO IOHATHBIA. YCJIOBHO €ro
MOKHO Ha3BaTh METOJOM Nomoka dankoix. Perienue, UCIONB3YIONEe STOT

1 Bo BxommoM daiisie BBIIEISETCS JOMOJHATENBHBIH «CMBICIIOBONH» yPOBEHb, Ha, KOTO-
POM HEKOTOpbIE HAGOPBI CUMBOJIOB OObEIMHSIOTCA B AeKcembl (MOKeHbL), & HEKOTOPbIE —
poIycKaroTcs. B Hamrem ciaydae jgekcemaMmu 6y1yT MMEHA IEPEMEHHBIX U KJIIOUEBBIE CJIO-
Ba, COCTOAIME U3 OYKB, U OJUHOYHBIE CUMBOJIBI, HE SIBJISIOIINECS JIATHHCKAMU OYKBaMU.
ITpu rpammaTuyeckoM pazbope MporpaMMbl BMECTO YTE€HUsSI CUMBOJIOB HAIIPAMYIO U3 (daii-
Jla BBI3BIBAETCs IPOIEAypPa, CUUTHIBAIOIIAS CIEAYIONULYIO JIEKCEMY U3 BXOZHOrO daiiaa
(npouenypa readtok B mpuMepe IPOrpaMMbl). DTO IO3BOJUT IPH pasbope BXOAHBIX JAH-
HBIX y2K€ He YIUTBIBATH IPOOesbl 1 KOMMEHTAPHH, T. K. UX MOYXKHO HE CUMTATh JIEKCEMa-
MU ¥ [IPOIIyCKaTh B Iponeaype 4renus. IIpu sTom ciemyer ocobo obpabarbiBaTh CTPOKU.
B mpenyioXkeHHOM pEIeHUH BCe CHMBOJIBI, COEPXKAINNECS BHYTPU CTPOKH, CIUTAIOTCS OT-
JIEeJIbHBIM THITOM JIEKCEM, IIPUIEM NMPOOEesIbl 1 KOMMEHTAPUN BHYTPH CTPOK, €CTECTBEHHO,
MIPOIYCKATHCA HE JOJIZKHBI.
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Opyroin BapnaHT peweHus

ITo narroMy N mocunrars 3aTeprocTu mudp Habopom aucen 1, 2, ..., N
MOXKHO W TO-JIDYTOMY. A MMEHHO, BO-TIEPBBIX, JIEFKO OMPEIEIUTh, CKOJIHKO
pa3 kaxzas mudpa BeTpedaeTcst Kak nocaednss nudpa (mmdpa egauHu)
cpequ 3tux gucesi. OTOpocuM Tenephb y KaxKJIOro YHUCIa €ro MOCJIETHION0
udpy U PACCMOTPHUM IOJIYYUBIIYIOCS IIOCIEI0BaTeNbHOCTE. HecoxHo Bu-
neTh, 9To B Heil Oymer maru 10 pas moapsig uuciao 1, aecsaTh pa3 Mompsif
YUCAO 2 M T. ., [0 HEKOTOPOro 4ucja (PaBHOIO HENOJHOMY YaCTHOMY OT
nesterust N na 10), KOTOpoe, BO3MOXKHO, BCTPETHTCSI MEHBIIIE JIECATU Pas.
Taxum 06pa30M, BUIHO, YTO MOXKHO 33129y BBIUNCJIEHUS 3aTE€PTOCTEN JJIsI
uncsa N (T. e. BBIYUCIIEHAs 3aTepTocTeil HabopoM uuced 1, ..., N) cBectu K
3a/a4e BBIYUC/ICHNS 3aTePTOCTel Ui Yucya, npuMepHo B 10 pa3 MeHbIIero.

Taxum obpaszom, moaydaeM cireaytormuit ajaropurs. [lomnesmm N ma 10 ¢
ocrarkoM: myctb N = 10k + m, re k memoe u 0 < m < 10. Sareproctu ot

qncen 10k, ..., 10k+m MBI IT032Ke ITIOCYUTAEM OTIEJIHHO; CHAYAJIA BHIUUCIIM
3aTepTocTn oT uucen 1, 2, ..., 10k — 1.

Ecmu Boinucars nociteanue nudpot gucen 1, 2, ..., 10k—1, To moryauTcst
mocaenoBaresbHocTh 1, 2, ..., 9,0, 1,2, ...,9,0,...,9, B KoTOpOIit mucpa

HOJIb BcTpevaercs k — 1 pas, a Bce ocraibubie 1udpsol — k. Kenm xe, Haobo-
POT, y KaKJOT0 U3 ITUX YUCE] OTKUHYTH IOCJIEIHIOn UMDY, TO MOIYIUM
mocJeI0BaTeIbHOCTD uncest 1, ..., 1,2,...,2,3,...,3, ..., k—1, B KOoTOpOIi
Kazk10e auciio mosropeno 10 pa3. CooTBeTCTBYONINE 3aTEPTOCTH JIET'KO BbI-
YUCJISIIOTCS: HAJIO0 BBIYUCIUTH 3aTE€PTOCTH It uncyia k — 1 U yMHOXKUTH UX
ua 10. Urak, 3areproctu jyis gucia 10k — 1 BBIAUCISIOTCS TaK: PEKYyPCUBHO
BBIUHUC/IIEM 3aT€PTOCTH s ducia k — 1, moToM Kaxayro ymHOXKaeM Ha 10
u upubdasiiseM k, Iocyie Yero U3 3aTepTOCTH HyJIsd BblYuTaeM 1.

OcraJjioch BBIUKC/IUTE 3aT€PTOCTH, co3daBaeMble unciaamu 10k, 10k 4+ 1,
..., 10k + m. Drux umcen me 6osee 10, TOITOMY OCOOBIX CJIO2KHOCTEN BbI-
qUCJIEHUE 3aTePTOCTEl He mpecTasisieT. MoyKHO, HalmpuMep, 3aMETUTh, YTO
nocsiennss mudpa y 3Tux dncesa npoberaer 3Hadenusd 0, 1, ..., m, T.e. s
KaxKJ10il u3 Tux nudp HAJM0 3aTePTOCTh yBeanduTh Ha 1. Eciam ke oTku-
HYTb IIOCJIEIHIOI UMDY, TO MOJIYIUTCS OJHO U TO Ke 4Ynucio m + 1 pas.
Mo2KHO IPOWTHUCH 110 ITOMY HYUCJIY U JJIs KazKJI0# U@ Pbl YBEJIHIUTb COOT-
BETCTBYIOIILYIO 3aT€PTOCTH HA M.

DTOT AJrOPUTM IO3BOJISET JOCTATOYHO JIETKO BBIYUC/IUTH 3aTE€PTOCTH
o manHoMy uunciay N. Ilpumenus meros jeseHus 1omoJiaM, MOXKHO HalTH
oTBeT Ha 3aja4y. [Ipumep peasusanum 3TOro MeTona MOXKHO IIOCMOTPETH B
pemrenun kap_k.pas, KOTOpoe MOXKHO CKa4aTh B apXUBe PEIICHUHR KIOpHU C
caiita http://olympiads.nnov.ru.
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Pewenne

Wnesa permenns 3Toif 3a1a91 COCTOSAIA B TOM, UYTO MOYKHO HCKATh BEPX-
HIOIO I'PAHUILY JUalla30Ha KBAPTUP METOIOM JIeJIeHUS IOI0JIaM, IIOTOMY 4TO
KaXKJasl «3aTéPTOCTh» MOHOTOHHO Bo3pacTaer (He yOblBaeT) pH yBeJde-
HUU 3Toi rpaHunsl. Kpurepuem i cpaBHEHHsS HAOOPOB «3aTEPTOCTE»
MOXKET CJIY2KHUTh CyMMa <«3aTéPToCTeil» KaKIoro u3 Haboposn. s pere-
HUsT HEOOXOUMO yMETb CUNTATH CyMMAPHBIE «3aTEPTOCTH» IIMP HAOOPOM

qucen 1, 2, ..., N mist joboro N. s storo npeacraBuM amncyio N B BUIE
MOCJIeTIOBATEILHOCTH €10 PP N = Qrar_1 ... 0o = a) 105+ aj_1-105 1+
+...4ag. lludpa a; BcTpedaercsa B nabope 1, 2, ..., N B KadgecTBe IepBOit
undpst k + 1-3HAYHBIX YuCes Gx_1 ... dg + 1 pa3. 3amerum, 94T0 «3aTEPTO-
cru» mudp or Habopa uncen 1, 2, ..., a - 10F — 1 BbIpaskaioTCs Cre Iy oMM
obpazom:

e «3aréprocthby mudps 0 pasHa kay, - 10F — T1..1 (k emxummm)
e «3aréproctu» mudp ot 1 10 ay pasusl (kay + 10) - 10%
e aréprocrus mudp or ar + 1 10 9 pasns kay, - 10*

10T pe3yJIbTAT JIErKO IOJLy 9aeTcsd HHyKImedi 110 ¢ u k (1 ocraéres Kax Jiér-
KOe yIpayKHeHue Jjisl y4acTHUKOB). [loaromy mMaccus «3aréprocreiis mudp
HabopoM [ucen 1, 2, ..., N mojgydaeTcs u3 TPEX C/IaraeMbIX: «3aTEPTOCTH»
udpsl aj B KavecTse nepoil nudpsl (k + 1)-3HAYHBIX YUCEI, «3aTEPTO-
creit» mmdp Habopom uncen 1, 2, ..., aj - 10 u ocraBmuecs «3aréprocrus
uudp wabopom uwmcen 1, 2, ..., Ny, tme N1 = Gp_1...ag. Hamnee anamno-
TUYHO Jist HOBOTO ymncia Np OymeMm mckarh «3aréproctus. Crout, mpasa,
OTMETHUTDb, UTO B IIOCJIETHEM CJIATA€MOM HEOOXOJIMMO yUUTHIBATH BEIyIIHE
HYJIH, KOTOPBIE OCTAJIACH [IOCJE «OTOPACHIBAHUSY MIEPBOIL UQPHI. DTO BIIH-
sleT JIMIIb Ha <3aTéPTOCTh» HYyJIs, 3aMeHsiss eé Ha ka - 10F — k. Ha k-Tom
mare yucjao Ny Oymer OIHO3HAYHBIM U BCE 3aTEPTOCTHU OYIYT BBIPAXKATHCS
[IEPBBIMU JIBYMS CJIATA€MBIMU.

[TockosbKy B yCI0BUE HE TApAHTUPYETCS, 9TO HADOP «3aTEPTOCTEH» KOP-
PEKTEeH, TO eCTh OTBEYaeT KAaKOMY-JIH00 3HAUYEHUIO BePXHEHl IPAHUIIBI TAaTia-
30Ha KBapTUp N, TO IPHU NOCTUKEHIN MIHIMAJIBHO BO3MOXKHOT'O INAIIa30HA
N 13 0iHOrO WU JIBYX IIOCJIE[0BATEIbHBIX duces (KOorja JaJbHeillnee Jese-
HUE II0II0JIAM HEBO3MOXKHO) HEOOXOJUMO [IPOBEPUTH HA PABEHCTBO HAGOPBI
«3aTéprocreily ¢ HAOOPOM, YKA3AHHBIM B YCJIOBUU.
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noaxon (tir_g.pas), MOXKHO CKavaTh B UHCJE DelleHnil XKIOpH ¢ caiita

http://olympiads.nnov.ru.

Mpumep npaBuabHOW Nporpammebl

type
tTokTyp=(_readprint,_var,_other,_eof,_eop);
const MAXHASH = $1FFF;
var f,g:text;
varname:array[1..1000] of string[32];
hash:array[0..MAXHASH] of integer;
nvar:integer;
prevtoktyp,toktyp:tTokTyp;
tok:string;
subs:array[-1..1] of char;
InLongString:boolean;

function lower(ch:char):char;

begin

if ch in [’A’..°Z’] then
lower:=chr(ord(ch) or 32)

else lower:=ch;

end;

procedure advance;

begin

subs[-1] :=subs[0] ;

subs[0] :=subs[1];

if eof(g) then
subs [1] : =#26

else read(g,subs[1]);

end;

procedure readcomment;
begin
advancej;advance;
repeat
advance;
until (subs[0]=’/’)and(subs[-1]=’%’);
advance;
end;

procedure readcomment2;
begin
repeat
advance;
until (subs[0] in [#13,#10,#26]);
advance;
end;

procedure skip;
begin
repeat
if subs[0] in [’ ’,#13,#10] then advance
else if (subs[0]=’/’)and(subs[1]=’*’) then
readcomment
else if (subs[0]=’/’)and(subs[1]=’/’) then

readcomment2
else break;
until false;
end;

procedure readstring;
begin

toktyp:=_other;
InLongString:=true;
tok:=subs[0];
advance;

end;

procedure ReadLSpart;
begin
if (subs[0]=’"’)and(subs[-1]<>’\’) then begin
tok:=subs[0];
advance;
InLongString:=false;
end else begin
tok:=subs[0];
advance;
end;
end;

procedure readword;
begin
toktyp:=_var;
if subs[0] in [’a’..’z’,’A”..°Z’] then
while subs[0] in[’a’..’z’,’A’..°Z’] do
begin
tok:=tok+lower (subs[0]);
advance;
end
else begin
tok:=lower (subs[0]);
toktyp:=_other;
advance;
end;
end;

procedure readtok;

begin

if InLongString then begin
ReadLSpart;
exit;

end;

tok:=?7;

skip;

if subs[0]=’"’ then begin
readstring;
exit;
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end else readword;

skip;

if subs[0]=’(’ then
toktyp:=_other

else if (subs[0]<>’=’)and((tok=’read’)or
(tok=’print’))and(prevtoktyp=_eop) then

toktyp:=_readprint;

if tok=#26 then
toktyp:=_eof;

if (tok=’;’)or(tok=’{’)or(tok=’}’) then
toktyp:=_eop;

end;

function formvarname(i:integer):string;
var res:string;
begin
if (1<=i)and(i<=26) then
res:=chr(96+i)

else if (i>=26)and(i<=26%26+26) then begin

dec(i,27);

res:=chr(97+i div 26)+chr(97+i mod 26);
end else begin

dec(i,26+26%26+1) ;

res:=chr(97+i div 26 div 26)+

chr(97+i div 26 mod 26)+

chr (97+i mod 26);
end;
formvarname:=res;
end;

function hashvar(s:string):integer;
var i:integer;
h:longint;
begin
h := 0;
for i:=1 to length(s) do
h:=(h*37+0RD(s[1])*17) and MAXHASH;
hashvar:=h;
end;

function findvar(s:string):integer;
var h:integer;
begin
h := hashvar(s);
while hash[h]<>0 do begin
if (varname[hash[h]]=s) then break;
inc(h);

if (h>MAXHASH) then h:=0;
end;
findvar:=h;
end;

function getvarname(s:string):string;
var i,n:integer;
begin

for i:=1 to length(s) do s[i]:=lower(s[il);

n:=findvar(s);

if (hash[n]=0) then begin
inc(nvar) ;
varname [nvar] :=s;
hash[n] :=nvar;

end;

getvarname:=formvarname (hash[n]);

end;

begin
assign(g,’obfuscat.in’) ;reset(g);
fillchar (subs,sizeof (subs),0);
advance;
advance;
assign(f,’obfuscat.out’);rewrite(f);
nvar:=0;
skip;
readword;
write(f, ’program’) ;
prevtoktyp:=_other;
InLongString:=false;
fillchar (hash,sizeof (hash),0);
while true do begin
readtok;
if (prevtoktyp=_readprint) and
(tok[1] in [’a’..’z’]) then
write(f,’ ?);
case toktyp of
_readprint:write(f,tok);
_var:write(f,getvarname (tok));
_other,_eop:write(f,tok);

_eof:break;
end;
prevtoktyp:=toktyp;

end;
close(f);
end.

3apayva 4. A Tbl Kynn KoHs!

Bxodnot gatin horses.in
Buixodwoti gatin horses.out
Ozparuuenue no epemeny lc
Maxcumanrvrots barn 3a 3adavy 100

Bamrero Ta, KOTOPBIA JIO HEJABHUX 1O ab0Ta/I KOHIYKTOPOM B Map-
’
OIPpYTKE, IIOBBICUJIN, 1 C 3TUX CaMbIX HE€JAaBHUX IIOP OH ABJIAETCA I'IaBHBIM
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IIpu uHTEHCHMBHOM HCIOIB30BaHUM JOMOMOHA KpacKa, HAHECEHHAsS HA
nudpoBbIe KIABUINM, TOCTENeHHO cTupaercs. OHa U3 KOMIAHWIA, 3aHIMA~
FOIUXCsT YCTAHOBKOM IOMOMOHOB, 3aMHTEPECOBAIACH BO3MOXKHOCTHIO OITpe-
JEJIUTD IAana30H HOMEPOB KBAPTUD, PACIIOJIOXKEHHBIX B IIOIbE3E, 10 TOMY,
HACKOJIbKO CTEpJIach Kpacka ¢ Kiasuil. OHU yxke 00HAPYKUJIU, 9TO 110 CO-
CTOSTHUIO KJIABUIIM MOKHO OIIPEJIEJIUTh, CKOJIBKO Pa3 3Ty KJIABHUIILY HaXKU-
Mau. Temepb BaM, MPOrpaMMUCTY 3TOU KOMIIAHUH, TOPYYIUIN I HAadasIa
PEIATh MPOCTEUINHiI BApUAHT 3329 BOCCTAHOBJIEHUS JIHAITA30HA KBap-
TUD MO «3aTEPTOCTM». A MMEHHO, Balleil mporpaMmMe Ha BXOJ Jgatorcs 10
quces — «3aréprocruy kKiaasum 0, 1, ..., 9, T. e. KOJIUYECTBO pa3, KOTOPOE
HaXKMMAJIaCh COOTBETCTBYIOIAas Kiaapuina. Canras, 9T0 3a BpeMsl UCIOJIb-
30BaHUsA TOMOMOHA KaXKIYI0 KBAPTUPY HAOPAJIU POBHO OJIUH pa3, U CUUTAad,
YTO HOMEPA KBAPTHUD B IOIbE3JIE HAYMHAIOTCs ¢ 1 (T. e. B MOJbe3ze pacio-
JIOXKEHbI KBApTUPbI ¢ HoMepamu 1, 2, ..., N npu zHekoropom N ), ompene-
JIITE JIMAla30H KBAPTUD B 3TOM I0/be3fe (T.e., (haKTUIeCKu, OLpeeInTe
310 N). CunraiiTe, 9T0 IOCETUTEIN HUKOTIA HE HAOUPAIOT BEIyIIUX HyJIeil.
Cunraiite, uro N He MoxkKeT mpeBocxoauTb 10°.

dopmaT BXOAHbIX AAHHbIX

Ha mepBoii crpoke Bxomuoro daiina naxomgarcsa 10 auces — 3aréprocTu
mudp 0, 1, ..., 9. Bee 3aréproctu He npessimaior 10%; rapanTupyercs, 9To
€CThb XOTsI Obl OJIHA HEHYJIeBas 3aTEPTOCTb.

®opmaT BbIXOAHbIX AAHHbIX

B BoIxOmHOI (aitn BeiBeauTe oamo gncao N. Ecin moaxomsmero nabopa
[Mana3oHa KBAPTUP HE CYIECTBYET, BbIBeIuTe OHO uncyio —1. Ecan mom-
xoqgamux N CyIecTByeT HECKOJIBKO, BhIBeIuTe JTi0boe. ['apanTupyercs, 9To,
ecsm uckomoe N CyHIECTBYeT, TO OHO He mpesocxoaut 107

Mpumep

Bxodnoti gaiia Boixodnoti gaiin
1211111111 10
2422222222 -1
1100000000 -1
1000000000 -1

162 273 270 263 263 263 263 262 826

189 162

IIpumevanue: B mepsoM nmpuMepe B moabesdsie 10 KBapTup; IpU 3TOM IPU
Habope HOMEpa KaXKJIOi KBapTUPHI POBHO IO pa3dy €AWHUIA Oy/IeT HaxKara
JIBa pas3a, a OCTAJIbHBIE UMD — 0 Pa3y.
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Hasi obpaborka mpumepoB Buja if (a<a)..., a takxke Buma if (a<b){

if (a<b) {} if (b<a) {} }.
MNpumep npaBuabHOW Nporpammebl

const MAX = 26; for q:=’a’ to ’z’ do
MAXDEEP = 1000; if m[p,i] and m[j,q] then setM(p,q);
var m:array[’a’..’z’, ’a’..’z’] of boolean; end;
q:array[1..MAX*MAX,1..2] of char; end;
steps:array[0..MAXDEEP] of integer;
step:integer; procedure goBack;
dead:integer; var i:integer;
begin
procedure setM(i,j:char); if dead>0 then begin
begin dec(dead); exit;
if not m[i,j] then begin end;
m[i,j]:=true; for i:=steps[step-1]+1 to steps[step] do
inc(steps[stepl); mlqli,1],q[i,2]]:=false;
qlsteps[step],1]:=1; dec(step) ;
qlsteps[stepl,2]:=j; end;
end;
end; var s:string;
i:char;
procedure go(i,j:char);
var p,q:char; begin
begin assign(input,’cover.in’);
if dead>0 then begin reset (input) ;
inc(dead); exit; assign(output,’cover.out’);
end; rewrite (output) ;
if m[j,i] then begin for i:=’a’ to ’z’ do m[i,i]:=true;
write(’/*DEAD*/’); while not seekeof (input) do begin
dead:=1; exit; readln(s); write(s);
end; if s[1]=’i’ then go(s[5],s[7])
inc(step); else goBack;
steps [step] :=steps[step-1]; writeln;
if not m[i,j] then begin end;
setM(i,j); close(output); close(input);
for p:=’a’ to ’z’ do end.

3apgava 5. JomodcpoH

Bxoodnot gatin intercom.in
Buixodrnoti gatin intercom.out
Ozparuuenue no epemeny lc
Maxcumanrvrots barn 3a 3adawy 100

ITocnennee Bpems na mogabesnax B Huxkuem Hosropose craso momysp-
HO CTaBUTH JoModoubIl. JlJomodon npesicrasisgeT coboit mudpoByIo KaaBua-
TYpY, Ha KOTOPOU IIOCETUTEJh JIOJIZKEH HabpaTh HOMEp HyKHOU eMy KBapTH-
DBl M HAXKATh KJIABUIILY BBI30BA, [IOCJIE 9€r0 KUTEJIN ITOU KBAPTUPHI MOTYT
OTKPBITH €MY JIBEPH (& MOI'YT M HE OTKPBIT).
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SKOHOMUCTOM B (puUpMe, BJIaJEIOeil 3TuMu MapmpyTkamu. K coxkaseHuro,
OH OY€Hb OBICTPO OOHAPYKWJI, YTO €ro 3HAHUN HEIOCTATOYHO JJIs TAKOMI
paboThl, U CTaJ CPOYHO HABEPCTHIBATH yIymeHHOe. K c9acThio, 3TO OKa3a-
JIOCH HE CTOJIb CJIOKHO, 6J1aro u3ydaTh eMy TpeOOBaJIOCh He BCIO SKOHOMU-
KY, & TOJIKO Ty €€ 4acTbh, KOTOPas UMeeT OTHOIIEHNE K PBIHKY MapIIPYyTOK
B KPYIIHBIX I'OPO/Iax.

Cpeu MHOXKECTBa MOJIEJIEH, IPE/JIOXKEHHBIX 9KOHOMUCTAMU JIJTsI OIIUACA~
HUsI PA3JIUYHBIX BUJIOB PBIHKOB, BaIlleMy JIPYTy OOJIbIE BCErO TIOHPABUIACH
3HaAMEHHUTAasA «MOJIEJb KOHHOrO phiiakay K. ¢pon bém-Basepka. 9ta Momesnnb
COCTOWUT B CJIEJIYIONIEM: B 0a3apHBIil JIeHb Ha PHIHOYHON IIJIONIA/ I COOPAJIICH
N mpogasuoB u M mnokynareseil. ¥ KaxKJIOr0 Ipo/IaBIa eCTh OJIHA €INHUTIA
ToBapa (MIPUHATO TOBOPUTH O KOHSAX); KAXKJBI MOKYNIATEIb XOUET KYIUTh
onuoro KoHsi. C TOYKHU 3peHus MOKyIaTeell, BCe MPOIaBIlbl U BCe KOHU abCo-
JIOTHO OJIMHAKOBBI, T. €. MOKYIIATEeJIsIM BCE PABHO, y KOIO MOKyIATh (3Hade-
HEE HUMeeT TOJILKO IieHa). AHAJOIMYIHO, C TOYKHU 3PEHUs IIPOJABIIOB BCeE I10-
KYTIATeJIN OJMHAKOBBI: IIPOJIABIAM BCE PABHO, KOMY IIPOJIABATE (ONSATh-TAKH,
3HAUYEHUE UMeeT TOJIBKO IieHa). Ho cybbeKTuBHBIE OIIGHKU TOBapa pas3jinda-
FOTCH:

1. Kaxaplit mpojiaBert 3apaHee ONpEIe/UI s ceds TeHy, JeleBye Ko-
TOPOI OH MIPOJABATHL HUA B KOEM CJIydae He OyeT: -l mpojiaBer roToB
[IpoJaBaTh KOHs II0 IIeHe S; U BBIIIE.

2. AHAJIOTMYHO, KaXK bl MOKYyTaTe b 3apaHee OMpeIesul Ny cebs 1e-
HY, TOpOXKe KOTOpO#l OH MOKyHaTh HU B KOEM CJydae He Oymer: i-it
MOKYTIATEb TOTOB MOKYIATh KOHS TI0 IeHe b; W HIXKe.

Brobasok k atum yciosusm, E. dpou Bém-Basepk cipaseyino mostara-
€T, YTO KaXKJIpIil IpojaBer] Oy1eT 0 BO3MOXKHOCTH 3aIPAIlnBaTh 00Jee BbI-
COKYIO II€HY, B TO BpeMsi KaK KaXKJIblil IIOKyATeb OYIEeT CTapaThCs KyITUTh
KakK MOXKHO feriesiie. /lanee y Bém-BaBepka cieayior HEKOTOpbIe paccy K-
JIEHUsI, KOTOPBIE OMPENEJISIOT, KAKHE K€ KOHKPETHO CIIEJIKH IIPOU30MIyT.
[To MHeHHUIO BaIero Jpyra, 3TH PacCyKICHUs SKBUBAJIEHTHBI CJICILYIONUM
IBYM YCJIOBHUSIM:

3. Bce caenku, KoTopbie OyIyT COBEPIIEHBI, OYIYyT COBEPIIEHDI IO OTHO
TeHe.

4. KoJsm4uecTBO IPOJIABIIOB, COTVIACHBIX IIPOIABATH 110 ITOH IEHe, JT0JIXK-
HO OBITH PABHO KOJIMYECTBY OKYIATEJEH M OIPEEIsieT KOJTMIECTBO
CIIEJIOK.

Tem HEe MeHee, 9T IpaBuUa BCE €II€ HE OIPEJIEISAIOT OJIHO3HAYHO IIEHBI,
10 KOTOPBIM Oy/IyT COBepIIEHBI CAeKH. Baln npyr monpocus Bac HAIIUCaTh
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IporpaMMy, KOTOpasl OLPeJe/IUT HUKHIOIO U BEPXHIOIO I'DAHUILY JIMAIIa30Ha
[I€H, B KOTOPOM MOTYT OBITH COBEPIIEHBI CIEJIKH.

Ipumevarue: Bol He omubInCh: BBl JefICTBUTEIBHO HAXOUTECh HA, OJIMMIIHA~
ze o maGOpMATHKE, & HE M0 IKOHOMHUKE : ). 1109TOMy >KIOpM HUKOMM 0Opa3’oM
He WHTepecyeTrcsi, He cobupaercss obCyKJaaTb UM He rapaHTHUPyeT KOPPEKTHOCTb,
NIPaBUJIBHOCTD, PEAJILHOCTD U T. J. IPEIJIOXKEHHON MOJIeIU. DTO — 3a/1a4a 110 UH-
dopMaTuke, a He 110 SKOHOMUKE.

CDopmaT BXOAHbIX OAHHbIX

B nepsoit crpoke BxoHOTrO (haitia HaxoaaTcs ABa menabix anciaa N u M
(1 < N, M < 1000) — KoJIM9IeCTBO IPOJIABIIOB U TOKYIIATeJel COOTBETCTBEH-
no. Ha BTopoit cTpoke nHaxomarcss N IeIbIX 9ucen si, So, ..., SN, & Ha Tpe-
Theit cTpoke — M 1enbix qucen by, ba, ..., bys; 9TH YMCTIA TOJIOKATETHHBI
u He mpeocxoaar 2 000000 000.

dopmaT BbIXOAHbIX AAaHHbIX

Eciu B coorBercTBUM C 1111. 1—4 MO2KET MPOU30HTH XOTs ObI OJIHA, C/IEJIKA,
BBIBEIUTE B BBIXOMHON paiiyl ABa UrcIa: CHAYAJIa HUXKHIOIO TPAHUILY JArala-
30HAa, ITIOTOM — BEPXHION. ECin He mMpon30iaéT Hu OIHON CACIKN, BHIBEINTE
B BBIXOHOI daiin oiuy crpoky ‘No solution’ (6e3 KaBbIYEK).

Mpumep

Bxoodnoti gatia Buizoonoti gatia
4 3 140 150

150 110 200 1000
190 100 140

11 No solution
100
90
21 No solution
150 150
100

Pewenne

Permtenne s1oit 3a1a4n npu TaHHBIX OrPAHTYEHUAX 0COOOM CJI0KHOCTHU HE
npescTassiio. JJoctaroano 66110 mpocTo mepedbpats Bce N + M «morpanund-
HBIX»> IIeH (BCe $; U Bee b;), 1 BBIOPATh U3 HUX HAUMEHBIITYIO 1 HAMOOJIBIILY IO,
yJioBJIeTBOpsONLyI0 ycsoBuio. [losydennoe pemrenne Tpebyer BpeMeHU IIO-
paaxa (N + M)? u 10BOTLHO HECIOXKHO JJIa peajnsanui. Takoe perrenue
U TIPUBEJIEHO B KAYECTBE IIPUMEDA.
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3agava 4. Mépteeblii kog

Mpumep
Bxodnoti datia Buizoonoti gatia
if (a<b) { if (a <b) {
if (b<c) { if(b< ) {
if (c<a) { if (c<a) { /+DEA D*/
if (x<y) { if (x<y) {
} }
} }
} }
if (x<y) { i £ (x<y) {
} }
} }
if (b<a) { if (b<a) {
if (c<b) { if (c<b){
} }
} }
Pewenne

st perttenust 3Toi 3a1a491 yI00HO IepedOpMyINpPOBATEH YCIAOBUE B TEP-
MuHax Teopun rpados. ComocTaBuM Halei TporpaMMe JIHHAMAYIECKH U3Me-
HATOIIUIICS OPUEeHTUPOBAHHBIHN rpad. Bepiunamu B HeM O6y1yT IepeMeHHbIe,
a pEbpamMu — HAJIOXKEHHBbIE HA TH IEePEMEHHbIE YCJIOBUs. 1OUHEe ToBOps,
pebpo U3 BepIIUHBI @ B BepiuHy b OymeT 0003HAYATH, YTO B COOTBETCTBUI
¢ oneparopamu if 3HaYEHME MEPEMEHHOW @ JIOJ2KHO OBITH MEHBIIE 3HAYTE-
Hus nepeMenHon b. O4ueBUIHO, 9TO MEPTBOMY KOJIy B 9TOW MHTEPIIPETAINN
COOTBETCTBYIOT IUKJIBI B rpade.

Bynem unrars BxomHO#! daita mocrpouno. [lycrs npounTtana crpoka, co-
nepzxkamas oreparop ‘if (a<b) {’. Eciu B rpade cymecrByer pedbpo b — a,
TO ycioBue ¢ < b HUKOT1a He OY/IeT BBIIOJTHEHO U, CJIEIOBATEIBHO, KOJT BHYT-
pu JaHHOrO oreparopa if HemocTmKuM. B mpoTuBHOM ciydae, 100aBUM B
rpacd Bce pebpa x — y Takume, 9TO pebpa r — a u b — Yy yXKe CyIIeCTBY-
10T (OyIeM M3HAYAIBHO IIPEJIIOJIATATh, 9TO pebpa ¢ — ¢ CYIMIECTBYIOT It
Beex ¢). OueBUIHO, 9TO T€M CAMBIM Mbl OTPa3uM B rpade Bce BOZHUKIIUE
OrpaHUYeHUs Ha 3HAYEHUS repeMeHHbIX. Korma nz daiina Oymner mpounTa-
Ha CTPOKa ‘}’, HeoOX0IMMO YIAJNTE Pedpa, 100aBIeHHbBIE COOTBETCTBYIOIITUM
onepaTopom if. /{iist 9TOro JOCTATOYHO COXPAHSITH CIUCOK JI00ABJIEHHBIX HA
KasKJIOM Imare pébep B OTIEILHOM MACCHUBE.

Anropur™ Tpebyer akKypaTHOW peau3alii; B YaCTHOCTH, KaK MMOKa-
3a/IM PEe3yJIbTATHI OJIUMIIAAIBI, CJIO2KHOCTH MOYKET MPEJICTABISITh KOPPEKT-
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Ilepes BaMu cromT 3a3/1a9a aBTOMATU3AINN IIPOIIECCA BBIABJICHUS HEJIO-
CTIKUMBIX y9aCTKOB Koma. KoHeuHno, B HanboJtee 00IIeM cirydae 3Ta 3aa-
4a Hepa3pelnMa, II03TOMY Mbl OI'DAHUYUMCS IIPOT'PAMMaMU O4Y€Hb IIPOCTOIt

CTPYKTYDBHI.
dopmaT BXOAHbIX AAHHbIX

Bo BxoanoMm daitie HaxomuTcst pparMeHT IpOorpaMMbl, HAIIMCAHHON Ha,
sa3bike C. DTOT hparMenT MOXKeT COJIEPKATh TOJIBKO OIepaTophl 1T, mpuaém
€JINHCTBEHHBIM JIOIIYCTUMBIM YCJIOBUEM SIBJISETCS CDABHEHNE 3HAUEHUIN IBYX
mepeMeHHbIX. B KadecTBe oneparopa CpaBHEHUS MOXKET BBICTYIIATH TOJBKO
oneparop «MeHblie» (<). B kaduecrBe MMEH IE€PEMEHHBIX MOTYT ObITH UC-
[IOJIb30BAHBI TOJIBKO OJMHOYHBIE CTPOYHBbIE OYKBBI JIATUHCKOIO aJIpaBUTA.

st mpocToThl cTporo 3adukcupyeM pa3dueHne mTporpaMMbl Ha CTPO-
KI: KaXK/asi CTPOKa BXOJIHOTO (hailjia MOXKET HAYMHATHCHA C MPOU3BOJIBLHOTO
quciia mpobesioB, 3a KOTOPBIMU CJIEAYeT OJHA U3 CJIEAYIONUX IOCTeI0Ba-
TEJIbLHOCTEH! CUMBOJIOB:

e ‘if ,(a<b){” (BMecTO a u b, €CTECTBEHHO, MOTYT CTOSITh JAPYTHME NMEHA
[IEPEMEHHBIX; |, — PobelI)
° (}7
Pazmep Bxomuoro daitna me npessimaer 100 Kb. I'mybuna BiioxkenmHo-
ctu oneparopos if me mpesbimaer 1000. dnwHa KaxK10# CTPOKU BXOTHOTO
daitia ve npepsbimaer 200 CHUMBOJIOB.

dopmaT BbIXOAHbIX AAHHbIX

Buixonnoit daitsn 10/mKeH comepKaTh Ty YKe CAMYIO IIPOrPAMMY, UTO U
BXOJIHOI, HO HEJOCTUKUMBbIE OJIOKH KOJIa JOJIPKHBI OBITH OTMEIEHBI KOMMEH-
TapueM. HenocTmkuMbIMu GJIOKAME CAIATAIOTCS TaKWe, KOJ B KOTOPBIX He
Oy/IeT UCIIOJIHSTHC HU IPU KAKUX 3HAYCHUAX [epeMeHHbIX. B Havase Kax-
JIOr0 TaKOro OJIOKA, Cpa3y MoCje OTKPBIBAOIIEN (pUrypHON CKOOKH, JOJIKEH
HaxonuTcsad KomMeHnTapuit ‘/*DEAD*/’. Bjoku, HaxoasdImmuecss BHYTPHU JIPyTro-
0 HEJOCTHKUMOTO OJIOKa, TIOMEYATh HE CJIETyeT.

Jlonyckaercst mobaB/ieHne U yJajdeHne mpobesioB B Jr0boe MeCTO /U3 Jio-
60r0 MecTa BBIXOJIHOTO (daiia.
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3amerum, 9TO, OTCOPTUPOBAB IPEIBAPUTEIBLHO IIEHBI, MOXKHO HAIUCATH
pemienue, Tpebyiommee Beero (N + M)log(N + M) spemenu. Pentenus, uc-
[OJIB3YIOIIHE STOT METO/I, HEMHOT'O CJIOXKHEE B HIEHHOM ILIaHe (Ha CAMOM Jie-
Jle, CyIIeCTBYIOT JBe BeCbMa Pa3JIMYHbIX UJEeU, UCIIOJIb3YIOIIUX COPTUPOBKY:
MO2KHO JINOO COPTUPOBATH BCE IIEHBI B OJJHOM MACCUBE, COXPaHss YKA3aHU,
K KAKOMY THILY, TIPOJABIIOB WA MOKyIaTeseil, OTHOCUTCS 3Ta IeHa, Jud0
COPTHUPYs WX HE3ABUCHMO, OJHU — II0 BO3PACTAHUIO, & JPyIrHe — 0 yObIBa-
HUIO), HO IO CJIOKHOCTHU PEaJU3alii HEHAMHOI'O IIPEBOCXOJAT KBAJIPATHY-
HOe perrreHue. [IpuMepsl peasn3aryy TaKOro Crocoba MOXKHO HailTh B ap-
XUB€e DelIeHuil KIopHu, TOCTYIIHOM II0 ajpecy http://olympiads.nnov.ru
(kap_g.pas, bud_g.pas, peajusyoIue COPTUPOBKY BCEX IEH BMeCTe, U
hai_g.pas u tir_g.pas, COPTUPYIONIIE MACCUBLI OTJIEJIBHO).

Mpumep npaBunbHOW Nporpammel

const maxn=1000; s,b:integer;
maxv=2000000000; begin
inf=maxlongint-16; s:=0; b:=0;
var n,m:integer; for i:=0 to n-1 do
ss,bs:array[0..maxn-1]of longint; if p>=ss[i] then inc(s);
mk:integer; for i:=0 to m-1 do
minp,maxp:longint; if p<=bs[i] then inc(b);
if s<b then getnum:=s
procedure readin; else getnum:=b;
var i:integer; end;
begin
readln(n,m); procedure solvewriteout;
for i:=0 to n-1 do var i:integer;
read(ss[il); k:integer;
readln; begin
for i:=0 to m-1 do mk:=0; minp:=inf; maxp:=-inf;
read(bs[il); for i:=0 to n-1 do
readln; addp(getnum(ss[il),ss[il);
end; for i:=0 to m-1 do
addp (getnum(bs[i]) ,bs[i]);
procedure addp(k:integer; p:longint); if mk<=0 then writeln(’No solution’)
begin else writeln(minp,’ ’,maxp);
if mk<k then begin end;
mk:=k; minp:=p; maxp:=p;
end begin
else if k=mk then begin assign(input, *horses.in’);
if minp>p then minp:=p; reset (input) ;
if maxp<p then maxp:=p; assign(output, ’horses.out’);
end; rewrite (output) ;
end; readin;
solvewriteout;
function getnum(p:longint):integer; end.
var i:integer;
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3apaya 5. CrpontenbctBo B ropoge

Bxodnot gatin build.in

Buixodwoti gatin build.out

Oeparunenue no epemenu 4c

Maxcumanvroii 6aan 3a 3a0ay 100

Hogeiimne Bessnua gocturiu u Cosaednoro ropoaa. OQuH MeCTHBIH O613-
HECMEH PEIUJI MIOCTPOUTh B TOPOJIE COBPEMEHHBIN TOPrOBO-PA3BJICKATEIb-
HBIIl KOMIJIEKC. BefyInue apXuTekTopbl Topojia yKe pa3paboTaju IPOeKT,
Terepb OCTAJIOCh TOJIBKO OIPEJIENINTh, IJe OH OyjeT pasmernén. Konedmo,
MIPEIIPUHAMATEb XOTe Obl, ITOOBI KOMILIEKC OBLT MOCTPOEH KAaK MOYKHO
O6/MKe K TEHTPY Iopojia, HO TOPOJICKAasl aIMUHUCTPAIUS OKAa3aJach KaTe-
TOPUYECKN MPOTHUB CHOCA JIIOOBIX 3maHuii B ropoje. [losromy remeps rre-
el IpeIpuHIMATEIeM BCTaJIa 3a/1a9a; HANTH HAXOIAIIUIC OJINKe BCEro
K [EHTPY TOpoja CBOOOJHBIN yYIACTOK JIOCTATOYHOTO JIJIsi CTPOUTEJIHCTBA
pasmepa. Hamummmre nporpaMmy, KOTOpasi PEIIAT 3Ty 3aJ1a9y.

CoJtHeuHBII TOPOJ, KAK M3BECTHO, 3aCTPOEH KPYIVILIMU joMamu. Ecre-
CTBEHHO, JIOMa He MePEeCceKaroTcsl, HO HEKOTOPhIE MOTYT KacaThcsi. Toproso-
pa3BJIEKATE/IBHBII KOMIIJIEKC TOXKe OYIeT KPYTJIBIM U TOXKE He JI0JI?KEeH Iepe-
CEKATBHCS € yIKe CYIIECTBYOIMME 3aHUsAMY (KaCaHWsI JIOIycTuMbl ). Paccro-
sSHUE OT 3JIAHUsI JIO TEHTPA ropojia MOHUMAETCS KAK PACCTOSTHUE OT IEHTPA
9TOrO 3JaHusl J0 IIeHTPa ropoJia.

®dopmaT BXOAHbIX AAaHHbIX

Ha mepBoit crpoke Bxomuoro daiiia HaxXoAdaTCs ABa duciaa: menoe N
(1 < N < 800) u semecrsennoe R (0 < R < 10%) — kosmuectso yxe
CYIIECTBYIONNX 3JAHAN U PaJUyC TOPTOBO-PAa3BJIEKATETHHOTO KOMILIEKCA.

Hamee cienyior N cTpoOK, Ha i-if U3 KOTOPBIX HAXOIATCI TPHU UHUCTA T;,
Y; U T; — KOOPIAUHATHI IIEHTPa U pajuyc ¢-ro 3nanus. KoopruHarsl He mpe-
BocxonaT 10° 1mo Momysio, pasnychl HOJMOKUTEIbHE! U He mpesocxonsT 106.

CucreMa KOOpAWHAT BBEJIEHA TAKUM 00OPa30M, UTO IEHTP IOPOIA MMEeT
koopausars! (0,0).

®opmaT BbIXOAHbIX AAaHHbIX
B BeIXOOHOI daiiyr BeIBEAUTE ABaA GHCIa: KOOPANHATHI IIEHTPA TOPTOBO-
Pa3BJIEKATEJIBHOTO KOMILIEKCa. BbIJaHHasi TOYKA JIOJI2KHA YJ/IOBJIETBOPSATH
CJIEIYIOMIM TPEOOBAHUSIM:
1) 1 KaxK0ro ¢ paccTOsHUE OT BBLIAHHOM TOUKH 0 IEHTPA i-T'0 3aHUsl
JIOJZKHO OBITH 60JIbIle, YeM 13 + R — 1073;
2) paccTosiHUME OT BBIIAHHON TOYKHM JI0 HAYAJA KOOPAMHAT JOJPKHO OTJIA-
YaThCsS OT ONTUMAJIBLHOIO He OGoJsiee yeM Ha 1073,
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Bugerh, uro npu N > 3K + 1 3anaua 6ceeda umeer penienue (ecjau perie-
HUS HET, TO JJIsI KaXKJI0 BO3MOXKHOM JIJINHBI COOTBETCTBYIOIINX TAJIOYEK HE
Gosiee TpEX, T.e. Bcero najouek He Gosee 3K). IMosromy npu N > 3K + 1
JOCTATOYHO CYUTATh U3 BXOAHOro aiira Jyimmib nepsble 3K + 1 mimHbL 1
peluTh 3a/a4y JJid HuX; penienue Touno Haigerca. (Ecam ke N < 3K +1,
TO, KOHEYHO, HaJ10 06paboTaTh Bee MAJI0OYKH, KOTOPhIE eCTh.) *

Mpumep npaBunbHOW Nporpammel

var for j:=1 to n do
n,i,cnt,j:longint; if a[jl=ali] then
a:array [1..1000] of longint; inc(cnt);
if cnt>=4 then begin
begin writeln(al[il);
assign(input, ’square.in’); close(input);
reset (input) ; close(output) ;
assign(output, ’square.out’); halt;
rewrite(output) ; end;
read(n); end;
for i:=1 to n do writeln(-1);
read(alil); close(input);
for i:=1 to n do begin close(output) ;
cnt:=0; end.

3apava 4. MépTBbiii Ko,

Bxodnot gatin cover.in
Buixodnoti gatin cover.out
Ozparuuernue no epemeHu 2c
Maxcumanrvrni 6aan 36 3a0ay 100

IIpu paspaboTke KPyIHBIX MPOTPAMMHBIX IIPOIYKTOB WHOT/IA CJIOYKHO
YCJAEIUTD 38 BCEMH BETBSIMU aJITOPATMA. JTO MOYKET IIPUBECTH K TOMY, UTO
HEKOTOpBIE KYCKHU KOJIa HUKOTJa He OyIyT UCHOJHAThCA. Hampumep, B cire-
JLyIOIIeM OTPBIBKE KoJla Ha si3blke C mHCTpyKuus printf nuxorga (HU npu
KaKWNX 3HAUEHUSX NIEPEMEHHbBIX) He Oy/IeT UCIIOJHEeHA:

if (a<b) {
if (b<a) {
printf ("Hukorga ze 6yzmeTr mcmomHeHo\n");
}
}

! Ha camom gnerse, yTBeprkenue, 4To 910 pemenne paboraer za O(K), HeBepHO, T.K.
emre TpedyeTcst BpeMsi Ha cunTbiBanue [N u cpaBuenue ero ¢ 3K + 1; 6osiee cTporo MoKHO
OLIEHUTH BpeMsi paboTsl 3toro pemenus Kak O(K + log N). Eciu 61 Bo BxoguoM daiine
He 3a1aBaJjIochk ObI N, a IpocTo 661N OBl IEPEYNCIIEHB! AJIMHBI BCEX MAJIOYEK, TO PEIICHNE
paboraso et 3a O(K).
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CDopmaT BbIXOOHbIX OJAHHbIX

Ecin 3amaqua paspemnmma, T. €. 13 JAHHBIX [AJ0YEK MOXKHO BBIOPATDH de-
TBIPE, N3 KOTOPBIX MOXKHO cOOpaTh KBaIPAT, TO BBIBEJIUTE B BLIXOIHOU haiii
OJIHO YHCJIO — JIJIMHY CTOPOHBI KaKOIro-HUOY/Ib KBaJpaTa, KOTOPBIH MOXKHO
cobparn. Eciin pertenns He CymecTBYeT, BBIBEINTE B BBHIXOIHON daila oaHo
qucao —1.

MNpumep

Bxoodnoti gatin Buoixodnoti gatin
6 3

332323

6 -1
132323

5 -1

11222
Pewenne

CyiecTByeT HECKOJIBKO pelneHuit 3Toit 3agadu. MoxKHO 66110 epedbparh
JeThbIpe HOMEpA IMMaJI0vYeK, U3 KOTOPBIX MbI OyJIeM IbITaThCs coOpaTh KBaJl-
pAT, U HPOBEPSTH, UYTO UX JJIMHBI PABHBL. TaKoil ajropurm paboTaer 3a
O(N*) u He MPOXOUT TOHBIH HAGOP TECTOB.

Jlns yydineHus: aJilrOPUTMa MOXKHO 3aMETUTh, UTO, €CJIU MbI 3aDUKCH-
POBaJIM JJIMHY CTOPOHBI KBaJjparTa, 10 Jerko 3a O(N) mpoBepuTh, MOXKHO
JIn coOpaTh TaKo# KBaJparT — JOCTATOYHO MepebpaTh BCe MAJOYKH U TOJ-
CYUTATH, CKOJIBKO M3 HUX HYXKHOU JTHHBI. Ecin ux He Menbine 4, TO MOXK-
HO, MHAYe Hesb3sl. 1loJIydanTest airoput™, KoTopeii pabotaer 3a O(N?) u
HabUpaeT MaKCUMAaJIbHBIN 0aJIl; TaAKOe PelleHre U TPUBEIEHO B KadeCTBe
npumepa.

IMosyuurs pemenne, paboraiomee 3a O(N log N) wiu 3a O(N + K), rue
K — makcuMaJibHasl JIMHA [MAJOYKH, MOXKHO OBLIO, OTCOPTHPOBAB JIJINHBI
maJiovyeK, a [MOTOM 3aMEeTUB, UTO IMAJOYKH, KOTOpble 00pa3yioT KBaJparT,
CTOSIT B OTCOPTHPOBAHHOM MaccuBe mojpsijl. IIpumepsr perienwnii, ucroib-
3yIOIIUE TOT IOJXO0J, MOYXKHO CKavYaTh B apXWUBe PEIIeHUil KIOpU ¢ caiita
http://olympiads.nnov.ru.

Ormerum TakKe cieayonmuii unrepecuniit dpaxt. Ilycrsh, Kak u B ycjio-
BUM 3aJ[a9H, JUINHBI BCEX MAJOYEK — HATYPAJIbHbIE YNCIIA, HE PEBOCXOJIs-
mue K. Torma cymecrByer pemenne 3amaqn, paboraromee 3a O(K), T e.
He TpebdyIoIee nukaxur orpaHndeHuii Ha N U yKJIIbIBAIOIIEECs B OrPaHU-
YeHre BPEMEHU TPU CKOJIb yroiHo 60sbmux N. JlefcTBUTENHHO, HECTOKHO
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Mpumep
Bxodnot gaiin Buixodnoti gatin
2 1.0 0 1.7320508075688772
-101.0
101
Pewenne

B stom paszbope nos kpyzom OygeM MOHUMATH OMKEPLIMOLIG KPYT, T.e€.
MHOXKECTBO TOYEK, VJAJEHHBIX OT I[EHTPA Kpyra Ha PACCTOSHUE, CMPO20
Menvwee paamyca. Takum 00pa3oM, OKPY2KHOCTb C TE€M Ke IEHTPOM U pa-
JIYCOM He 6ydem MMeTb OOIMUX TOYEK C KPYTOM.

VBenuaum pajaunyc KazKJoro 3panus Ha R; 0603HaINM 0Ty YeHHbIE KPY-
IH 01, 02, ..., ON, & COOTBETCTBYIOIIHE OKPY?KHOCTH — W1, ..., WN. Lenepb,
0YEeBU/IHO, HAM HEOOXOIMMO CPeIH BCeX TOYEK, JIEZKAINX BHE KPYIOB, HAUTH
HanboJjiee OJIM3KYIO K HAYAIY KOODIUHAT.

Hecsioxxao mokasarh, 9TO MCKOMasi TOYKA BCErJa SBJISETCH OIHOU W3
CJIETY FOIINX:

1. HayajgOoM KOOp/IMHAT;

2. TOYKOIl KaKOW-HUOY/Ib OKPYKHOCTU w;, HAmbOJIee OJIU3KON K HAYATY
KOODJMHAT (H& CAMOM JIEJIE 3/1€Ch JOCTATOYHO PACCMATPUBATH TOJBKO
Takue ¢, 9T0 KPyr' 0; COAEPKUT HAYAJIO KOOPIUHAT);

3. TOYKOU mepecedeHus JABYX OKPY2KHOCTEM.

He npencrasiisier 0cob0it CJI02KHOCTH 1epedpaTh BCe TOUKHU U3 KATErOpuit

1 u 2, npoBepuTh, He J€KAT JIU OHU BHYTPH KAKUX-HUOYIb KPYIOB, U BbI-
6paTh U3 TexX, YTO He JIeXKAT, cCaMyIo OJU3KYIO K HadaIy KoopauHAT. Eaun-
CTBEHHBIM HETPUBUAJBLHBIM MOMEHTOM B II. 2 sBJIseTcs 00paboTKa Cirydas,
KOTJIa TIEHTPOM HEKOTOPOU OKPY?KHOCTH SIBJISIETCsT CAMO HAYAJIO KOODIUHAT,
HO B TAKOM CJIy9ae HECJOXKHO BUJIETh, YTO JOCTATOYHO PACCMOTPETH OJHY
2200Y10 TOUKY TOU OKPYKHOCTH.

O6paboTka TOYEK U3 KATErOPUU 3 IPECTABJIsSIET OOJIBIIYIO CJI0KHOCTb.
JleficTBUTEILHO, B XY/IIIIEM CJIy9Iae 9UCJIO TAKUX TOYEK MOXKET OBITH ITOPSI-
ka NZ; Ha mpoBepKy KasKJI0i TOYKH HeobX0mMo BpeMs mopsika N (4To6b1
[IPOBEPUTH, YTO ITA TOUKA JIEXKUT BHE BCEX KPYI'OB), TAKUM 00Pa30M, HOJI-
HOe BpeMsl paboThl IIPOCTOr0 AJropuTMa OyaeT nopsiaka N3, uro He Gymer
YKJIQJIBIBAThCS B OrPDaHIUYEHNE BPEMEHNU IIPH JIaHHBIX OrpaHuvYeHusaAx Ha N.

IlosTomy sy1st 06PabOTKM TOUEK U3 KATEropuu 3 TpedyeTcs MTPUMEHUTD
npyroit crrocob. [Tokazkem, Kak MOXKHO 3a BpeMsi iopsiika N log N pu duk-
CHPOBAHHOM i 00paboTaTh TOUYKHU IEPECEUCHUS i-ii OKPYKHOCTH CO BCEMU

65



3agava 5. CrponTenscTBo B ropoge Il ropoackas onumnuaga

OCTQJILHBIMH, T.€. CPEJIX TOYEK, JIE?KAIIUX BHE BCeX KPYI'OB, BHIOpATh ca-
MYI0 OJIMKHIOIO K Havdary KoopauHat. [lepecedém i-10 OKpYKHOCTD CO BCEMHU
OCTaJIbHBIMU. BbibepeM Ha HEll HEKOTOPYIO «HAYAJIBHYIO TOUKY» U OTCOPTHU-
pPyeM TOYKH IIepeceveHusl B HOPsIKe 00X0a OKPYXKHOCTU HAaYUHAS C ITOH
Touku. I[Ipu TakoM 06x0/1e KaxKas TOUKa IepecedeHus 6yaeT b0 «TOUKOM
BXO/Ia» B COOTBETCTBYIONMIA (IIepeceKkaromuii) Kpyr, Jub0 «TOUYKON BBIXOIA»
U3 HEro, MPpUIEM THUI TOYKHU JIETKO OIPEIe/ISeTCsl IPU HAXOXKICHUH TOYEK
nepecedennsi. KpoMe TOro, mpu HaXOXKIEHUU Ke TOUYEK IIePEeCceIeHUsT MOXK-
HO OIPEIEJINTD YUCJI0 KPYTOB, HAKPBIBAIOIINX «HAYAJIBHYIO TOUKY». Terneps,
JIBUTAsICh BIIOJb OKPY?KHOCTH (T. €. Tlepebupasi TOUKH [epecevIeHnsl B OTCOP-
TUPOBAHHOM LOPsiJIKE), MOXKHO II0/[JIEP’KUBATH KOJUIECTBO k KPYIrOB, BHYT-
PY KOTOPBIX MBI HAXOJIUMCH B JTaHHBII MOMeHT. Eciu 710 nim rocsie mpoxozx-
JIeHUs KaKOii-1mb0 TOUKH nepecedenus k ObLI0/crano pasabiM 0, 3HAYUT, 3T
TOYKA JIEXKUT BHE BCEX KPYI'OB M sIBJIseTCH KaHaumaToMm Ha orBer. O60iias
BCIO OKPY2KHOCTD, MbI IiepebepéM Bce TOUKHU-KaHIMIaThl Ha oTBeT. Heobxo-
JHUMO em€ 3aMeTUTh, YTO €CJIM HECKOJIBKO TOYEK II€PECedYeHUsl COBIIAJIAIOT,
TO COPTHPOBATH UX HAJO IO THILY: CHAYAJIA «BBIXOJIbI», IIOTOM «BXOIBI».

[TpumeHUB 5TOT AJATOPUTM TS BCEX ¢, MBI IIepebepéM Bce KAHIUIATHI Ha
OTBeT U3 KaTeropuu 3 3a BpeMs nopaaka N2 log N, 9T0 BIOJHE JOIIYCTHMO.
OcraJjoch cpejiu BceX HaIEHHBIX TOYEK BBIOPATH CAMYT0O OJIU3KYIO K HATAJLY
KOODJMHAT.

MNpumep npaBubHOW Nporpammebl

{$n+,r-,q-,s-,i-}

{$M 65520,1024,655360}
const eps=le-5;arccoseps=1e-10;
var x,y,r:array[1..800] of double;
n:integer;
r0,1:double;
dd,d:array[1..2000] of integer;
np,nn:integer;
min,xmin,ymin:double;
f:text;
i,j:integer;

procedure solve;
var pp,p:array[1..2000] of double;

function inside(x0,y0:double):boolean;
var i:integer;
begin
inside:=true;
for i:=1 to n do if sqr(x0-x[il)+
sqr(y0-y[il)<r[il*r[i]-eps then
exit;
inside:=false;
end;

procedure check(x,y:double;
checkinside:boolean) ;
begin
if (not checkinside)
or (not inside(x,y)) then
if sqr(x)+sqr(y)<min then begin
min:=sqr(x)+sqr(y);
xmin:=x;ymin:=y;
end;
end;

function arccos(c:double):double;{0..Pi}
var r:double;
begin
if abs(c)<arccoseps then r:=Pi/2
else begin
r:=arctan(sqrt(1-c*c)/abs(c));
if c<0 then r:=pi-r;
end;
arccos:=r;
end;

function arctan2(x,y:double):double;
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used[k-1] :=used [k-1]+used [k] ; for k:=len downto 1 do begin
end; if name[k]<>’’ then begin
for k:=j to length(cc) do begin writeln(g,name[k],’ ?,
code[k] :=cc[k]; n0[maxlen-k]-used[k]);
name [k]:=?7; used [k-1] :=used [k-1]+n0[maxlen-k] ;
used[k] :=0; end
end; else used[k-1]:=used[k-1]+used[k];
len:=length(cc); end;
name [len] :=cn; close(g);
end; end.

3apayva 3. CobpaTtb kBagpar

Bxodnot gatin square.in
Buixodnot gatina square.out
Ozparuuernue no epemeHu lc
Maxcumanrvroti baanr 3a 3adavy 100

Bui yuacTByere B mpoekTe 110 MCCJIEIOBAHUIO UHTEJIEKTa 00e3bsH. Barr
HAYJIHBII PYKOBOJIUTEh, TOKTOP buosiormdeckux Hayk npodeccop O. B. Jlo-
MOB IIPEJJIOYKUJI HOBBIIl TECT JJIst OIPEesIeHnsl YMCTBEHHBIX CIIOCOOHOCTEI
opanryraHoB. Q6e3bsiHe BblIaércst Habop u3 N Majodek pas3judHOl JJIu-
HBbI, U OHA JOJDKHA COCTaBUTH U3 HUX KBAJIPAT. ITO OKA3aJIOCh HE CaMOU
MIPOCTOM 3a/adeil JJIsd BAIUX ITOJOMEYHBIX, XOTS HEKOTOPBIE OCOOM MOTYT
cupaButbcs ¢ HUM mpu N, gocruratormux 10. Ho camoit GosbImnoit cerca-
nueit cTaju HeOXKWIAHHBIE YCIeXW OpaHryTaHa Mulm, KOTOPBIi HAYIMICS
pemarp 3Ty 3aJady JaxKe Ipu 04YeHb 00X N — HOpsiiKa HECKOJIbKUX
coren. IIpaBa, pemraer on eé BecbMa cBoeobpas3Ho. OH BeIOMpaeT u3 BCex
MajI09€eK YeThIPe U COCTABJISIET U3 HUX KBAJIPAT.

Ilocnennee Bpemst BBl mpoBoguTe ¢ Mutieit Mooro sxcrmepumeHToB. K
COYKAJIEHUIO, HE BCE M3 HUX YJAYHBI: U3 HEKOTOPBIX HAOOPOB majgodek Murra
HE MOXKeT cobparh KBajpatT. Ilocie MHOrOYNCIeHHBIX HEYIAUHBIX OIBITOK
3acTaBUTh MUIly peruTh 33,124y BbI IPEJIITOJIOXKUIIN, 9TO Ha TAKUX Habopax
naJiouex 3a/1a4a HepaspemnMma. K coxkasieHuo, IpoBepuTh € pa3peninMocThb
OKa3aJI0Ch JOBOJIBHO CJIOYKHO, ¥ BbI PEIIUIN HAIIUCATDH IPOTPAMMY, KOTOPast
BaM ITOMOYKET.

dopmaT BXOAHbIX AAHHbIX

Ha mepBoit cTpoke BXoaHOTO (haitsia HaXoauTCs OHO 9ucyio N — KOJiude-
CTBO MAaJIoveK, KoTopbie Bbl mpemiozkuan Mumre (1 < N < 1000). Ha sropoii
cTpoke HaxoATcsa [N HATYPAJIbHBIX Uuces, He mpeBocxogamux 1000 — miu-
HBI TAJIOYEK.

79



3agava 2. Kogpl ropogos IV ropogckas onnmnuaga

3TOil BEpIINHE, KOJIMIECTBO BOZMOMKHBIX HOMepoB pasHo 10M~—F

HyC cyMMa BceX used JieTeil 9TOil BEePIIMHBI — 9TO 3HAYEHUE BMECTE C

MU-

Ha3BaHMEM IOPO/IA MOXKHO CPa3y BBIBOJUTH B BBIXOIHON (ailir.

IlocTpouB 6Gop M 3aImyCTUB 3Ty HPOIEAYPY OT KOPHSI, MBI PEIIUIN ObI
3aja4qy. EpurcTBenHas mpobieMa — Ipu JAHHBIX OIPAHUYIEHUIX O0p He Io-
MECTUTCS Ja’Ke B JUHAMUIECKON MaMATH.

OTa mpobJsieMa B TOH 3a/1a49e perraercs 0Jarogaps TOMY, 9TO KOJBI BO
BXOJZIHOM (haiijie pacosioKensb! Mo aadasuTy. B TakoM ciaydae MOXKHO Xpa-
HUTH TOJIBKO YaCTh JIEPEBa IO IIyTU OT KOPHs JI0 TEKYIIEi BepITHHbBI: Oy1eM
XPaHWUTh CTEeK 3HavYeHWil used, CTEeK MOMeTOK Ha pébpax (pakTmaecKu, Koz
TeKyInell BeplmHbl) code, U CTEK HA3BaHUIl OPOJOB Name; KPOMe TOro,
XpaHUM TeKyIyo rinybuny len. snaganbao Bce creku mycrtsl, len = 0. [la-
Jiee, TIPU YTEHUU OYEPEIHOIO KO HAM HaJI0 OJHATHCS Ha HECKOJIBKO (BO3-
MOKHO, HOJIb) PEGED M IIOCJIE ITOTO CIHYCTUTHCSI HA HECKOJIBKO (BO3MOXKHO,
HOJIb) pébep. IIpu nombéme OyIeM KOPPEKTHPOBATH 3HAYCHUS uSed B TEKy-
X BEPIIUHAX, & TAKYKE BHIBOIUTH OTBETHI JjIst TOPOIOB, COOTBETCTBY FOIIIX
TekymuM BeprmmHaM. [Ipu cycke OyaeM HHUIUAIN3UPOBATD BCE 3HAUECHUS.
Tlocte 3aBepineHnst areHns BXOMHOTO (baiiia HAI0 He 3a0bITh BHIBECTH OTBE-
TBI JIJIsI TOPOJIOB, OCTABIIUXCS B CTE€KE, KOPPEKTUPYS used 10 Mepe HobEMA
10 CTEKY.

MNpumep npaBubHOW Nporpammebl

var f,g:text; end;
code:array[1..10] of char;
used:array[0..10] of longint; begin
name:array[1..10] of string; n0[0]:=1;

len,maxlen:integer;
n:longint;

cc,cn:string;
i,j,k:longint;
n0:array[0..9] of longint;
s:string;

for i:=1 to 9 do

n0[i]:=n0[i-1]%*10;
assign(f,’citycode.in’);reset(f);
assign(g,’citycode.out’) ;rewrite(g);
readln(f,n,maxlen);
fillchar(code,sizeof (code) ,#0) ;
len:=0;

procedure parse(s:string; for i:=1 to n do begin
var code,name:string); readln(f,s); parse(s,cc,cn);
var i:integer; j:=1;

was:boolean;

begin

code:=’’; name:=’’;

was:=false;

for i:=1 to length(s) do begin
if not was then begin

if s[i]=’ ’ then was:=true
else code:=code+s[i];

end

else name:=name+s[i];

end;

while (j<=len)and(code[jl=cc[j]) do
inc(j);
{renepp j --
nepBas pasnuyapmascsa 6ykBa WIH j>len}
for k:=len downto j do begin
if name[k]<>’’ then begin
writeln(g,name[k],” ’,
n0[maxlen-k]-used[k]);
used[k-1] :=used [k-1]+n0[maxlen-k] ;
end
else
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var r:double;
begin
if abs(x)<eps then
if y<O then r:=3%pi/2
else r:=pi/2
else if x>0 then
r:=arctan(y/x)
else r:=pi+arctan(y/x);
if r<0 then r:=r+2*pi;
arctan2:=r;
end;

function norm(a:double) :double;

begin
if a>2+%pi then norm:=a-2*pi
else if a<0 then norm:=a+2*pi
else norm:=a;

end;

procedure cross(i,j:integer);

var a,b,dd:double;

begin
dd:=sqrt(sqr(x[i]-x[j])+sqr(y[il-y[j1));
if dd>r[il+r[j]-eps then exit;
a:=arccos ((r[i]*r[i]+dd*dd-

r(j1*r[j1)/2/rlil/dd);

b:=arctan2(x[j]l-x[i],y[j]1-y[il);
inc(np) ;plnp] :=norm(b+a) ;d[np] :=-1;
inc(np) ;plnpl :=norm(b-a) ;d[npl :=1;
if (b<a)or(2*pi-b<a) then inc(nn);

end;

function less(i,j:integer) :boolean;

begin

less:=(p[il<p[j]-eps) or
((abs(pl[il-p[jl)<eps)and(d[il<d[j1));

end;

procedure sort(l,r:integer);
var i,i1,i2,o0,tt:integer;
t:double;
begin
if 1>=r then exit;
o0:=(1l+r) shr 1;
sort(1l,0);sort(o+1,r);
i1:=1;i2:=0+1;
for i:=1 to r do
if (i2>r)or((il<=o)and
(less(i1,i2))) then begin
pplil:=pli1];dd[i]:=d[il]};

inc(il);
end else begin
pplil:=pl[i2];dd[i]:=d[i2];
inc(i2);
end;
for i:=1 to r do begin
plil:=pplil;d[i]:=dd[i];
end;
end;

begin
assign(f,’build.in’);reset(f);
read(f,n,r0);
for i:=1 to n do begin
read(f,x[i],y[il,r[i]);
r[il:=r[il+r0;

end;
close(f);
min:=1e20;

check(0,0,true) ;
for i:=1 to n do begin
if abs(x[i])+abs(y[i])>0 then begin
1l:=sqrt(sqr(x[i])+sqr(y[il));
check(x[i]-x[i]/1*r[i],
y[il-y[i]1/1#r[i],true);
end else check(r[i],0,true);
nn:=0;
np:=0;
for j:=1 to n do if i<>j then
cross(i,j);
sort(1,np);
for j:=1 to np do begin
if nn=0 then
check(x[il+r[i]l*cos(p[jl),
y[il+r[i]l*sin(p[j]) ,false);
nn:=nn+d[j];
if nn=0 then
check(x[il+r[i]l*cos(p[jl),
y[il+r[i]l*sin(p[j]1) ,false);
end;
end;
assign(f,’build.out’);rewrite(f);
writeln(f,xmin:20:20,’ ’,ymin:20:20);
close(f);
end;

begin
solve;
end.
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3apaua 6. Kode

Bxoodnot gatin coffee.in

Buixodnot gatia coffee.out

Ozparuverue no spemeHy lc

Maxcumanvrolt barn 3a 3adavy 100

B Hayuno-obpasosaressaom nenrpe UII® PAH HemaBHO 3aHOBO 110-
Kpacuim CTeHbl. Bcé ObLI10 ObI HUUEro, ecyim ObI Ha 9Ta)K HUXKE He CTOSLI
KOMEHHBIN anmapar: 0CoOyI0 OMACHOCTH JJI HEJIABHO MOKPAIIEHHBIX CTEH
[IPEJICTABJISIIOT MIKOJBHUKY, MBIOUE KOde, TOCKOJBKY WHOTIA OHU PAa3JId-
BalOT KOde 1 OH 3a0PBI3TUBAET CTEHBI, HAXOIANINECH OT IIIKOJIbHUKA Ha Pac-
CTOSTHUH, MeHbIIIeM HEKOTOPOIo 3aJaHHOro R (ecjm paccTosiHue J0 CTEHBI
paBuo R, ona me nauxaercd). st 6opuObl ¢ 9TO HAACTBHIO B OIHON U3
cexkpernbix Jjaboparopuii UTI® PAH pazpabarbiBaercs cucreMa, KOTopas
B MOMEHT DPa3jIUBaHUS IIKOJbHUKOM KO(E PErHCTPUPYET €ro KOOPIUHATHI
(z,y) u paguyc paznéra kobe R. Ilpeamnosaraercs, 4ro ona Oyer ycraHas-
JINBATBHCS BO BCEX CBEXKEIOKPAIIEHHBIX KOMHATAX, a JIAHHbIE HAOJIIOIEHUI
Oy/IyT 3aIMCBIBATHCS B €UHBIN KypHaJ. KaxKias KoMHATA CIUTACTCS TIPsi-
MOYTOJIbBHIKOM HEHYJIEBOI ILIOIMIAINA CO CTOPOHAMM, [TaPAJLIETbHBIMEI OCAM
KOODIUHAT.

Bameit 3a7a1eit B JaHHOM MPOEKTE SBJISIETCS Pa3padOTKa Kojia, KOTO-
pBIit OyIEeT ONpeieNiaATh, KaKue CAydan pas3juBaHus Kode, 3adUKCUPOBaH-
HbIe B JKypHAJIe, 3aBEPIININCH 3alIaYKUBAHIEM CTEH.

®dopmaT BXOAHbIX AAaHHbIX

Bo BxogHOM daiise npuBeeHO coJep:KaHue KyPHAJIA Pa3IUBAHUS KO-
de. B nepsoii crpoke ykazano uucio 3amuceil B xxypuase N (1 < N < 20).
Bo Bropoit u mocsieayomux CTpokax MPUBEJEHBI CAMH 3aIACH, 110 OJIHOIA
3anucu Ha cTpoky. Kaxkmas 3amuchk npejcTtaBiiser coboit 7 dumcesna xi, Y1,
X2, Y2, R, z, y, pasnenéunnx npobenamu. 3xech (21, y1), (T2, y2) — Koopau-
HATBI JABYX [IPOTUBOIIOJIOXKHBIX YIJIOB KOMHATBI, B KOTOPOil 3ahuKCUpOBAHO
JanHoe passuBanue Kode, R — paauyc pasnéra kode, (x,y) — KOODIMHATHI
TOYKYM BHYTPH KOMHATBI, B KOTOPOil Kode ObLI pa3iuT. Bee KOOPAUHATHI
BO BXOJHOM (aiisie 1esible u He mpeBocxoadaT mo mMosysaio 10000, paguyc R
Toxke nebiit, 0 < R < 10000.

®dopmaT BbIXOAHbIX AAaHHbIX

B BeIx070M daiire momkuaO 66T N cTpok. Ha i-it cTpoke 10/2KHO OBITH
BBIBEJICHO ‘yes’, ec/im IpH (-M pa3/IMBaHUM KOde HMCIIAYKAI0 CTeHY, MHAaJe
JOJIZKHO OBITh BBIBEIEHO ‘no’.
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MUHUMAJIBHBII 6OP, B KOTOPOM KaXKJOH CTPOKE M3 JIAHHOI'O HADOpa COOT-
BETCTBYET BEPIIUHA.

ITokaxkeMm, KaK ¢ TIOMOIIBIO TAKOH CTPYKTYPBI MOYXKHO OBLIO PEIUTH 3a-
naqy. [loctpoum Gop Ay HAOOpa KOJOB TOPOIOB, 33 IAHHBIX BO BXOJHOM
daite. Hampumep, 6op mis mabopa komos 11, 12, 2, 211 u 213 moka3an
Ha pUCYHKe. Byjem B KaxkJoit BeprmHe 60pa XpaHUThH HA3BAHHUE TOPOJIA C
COOTBETCTBYIONIUM 3TOM BEPIIUHE KOJOM (MJIM [YCTYIO CTPOKY, €CJIU TAKOIO
ropoJia HET), a TaK¥kKe KOJUYECTBO HOMEPOB Tesie(hOHOB, KOTOPBIE 3aHSITHI
B IIOJJIEPEBE C KOPHEM B 3TOi BepiinHe (T.e. CyMMY KOJIMYECTB HOMEDOB,
[PUXO/ISIINAXCS Ha BCE TOPOJia, ITOIABIINE B IIOJJIEPEBO ¢ KOPHEM B 3TOMU
BepinHe — 0003HaunM eé used). Ha pucyHke snavenus used qyst M = 4
[PUBEJEHBI B BEPINUHAX; YEpHAS BepIInHA 0003HAYAET BEPIIHHY, KOTOPO
COOTBETCTBYET HEKOTOPBII TOpO, Oejiasi — BEPITUHY, KOTOPOil HUKAKOI To-
PO/ HE COOTBETCTBYET.

Taxkoit 60p MOXKHO ObLIO OBl XPAHUTH B JIMHAMUYIECKON MTAMSITH C TIOMO-
[IBIO CJIEYIONIEH CTPYKTYPBL:

type pnode="tnode;
tnode=record
name:string; {zasBanme ropogzal
used:integer; {KoI-BO HCIOIB30BAHHHX HOMEPOBJ}
next:array[’0’..°9°] of pnode; {meTw mamHO} BepuwmHEH}
end;

Bop a1 nansOro Habopa CTPOK CTPOUTCS IPOCTO: HAYMHAS C JIepeBa, COJIEP-
2KAIIEero TOJIbKO KOPEHb, MbI ITOCJIEI0BATEIBHO T00ABJIISEM CTPOKH, CO3/1aBast
10 IIyTH OTCYTCTBYIOIIIE pedpa.

ITokaxkeMm, KaK MOYKHO BBIYUCIUTH 3HAYEHUS used JIJisi BCEX BEPIIUH 0O0-
pa 3a JuHeHOe MO KOJHMYECTBY BEPIMUH BpeMdA. HamumimeM peKypcHBHYIO
HIpOLEeLyPy MHOJCYETA 3HAYEHUs used W PelIeHUs 3aJa4y JJjis HEKOTOPOI
BeprmmHbl. CHaYaa OHA 3aIyCTUT cebst It JouepHux BepimH. [locie To-
ro:

e Ecin nannOoil BepiinHe HE COOTBETCTBYET HUKAKOW [OPO, TO IIPOCTO
used I JAHHON BEPIIUHBI Oy/IeT paBeH cyMMme used e€ Jereif;

e FEciin e JaHHON BepIIMHE COOTBETCTBYET HEKOTOPBINA IOPOJI, TO, BO-
[EPBBIX, B JAHHO BEPIINHE UCIOJIB30BAHbBL 6ce HOMEPa (M0G0 B 9TOM
ropogie, Jiubo B ropojIax-II0TOMKAX JIAHHON BepUIMHbBI), T.e. used Jjis
namnoit Beprmabl pasro 10Y ~" e h — ray6una sToit Bepmmmms (pac-
CTOsIHUE OT HEE 10 KOPH#). BO-BTODBIX, B TOPOJIE, COOTBETCTBYIOIEM
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KOJI 0YepPEeHOI0 TOpOJia U HA3BAHUE IOPOJA, MEXKJY KOTOPBIMH HAXOIUT-
csl pOBHO oimH 1pobest. HazBanme ropoga cOCTOUT TOTBKO U3 3arJIaBHBIX U
MaJIeHbKUX JIATHHCKUX OyKB ¥ He mpeBbimaeT mo jjuae 20 cumBosos. [a-
PAHTHPYETCsI, IYTO B KaXKJIOW U3 ITUX CTPOK BXOJHOrO haityia Oygaer poBHO
o/iiH Ppo6esI — MEXKJIy KOJIOM IOpOJIa M €r0 HA3BAHUEM.

T'oposia Bo BxoamOM (aitie OTCOPTUPOBAHDI IO AJI(PaABUTHOMY MOPSIKY
KOJI0B. ['apaHTupyercss, 9T0 HUKaKHE JBa KOJA U HUKAKUE JBA HA3BAHUS
ropojia He COBIAJIAIOT.

dopmaT BbIXOAHbIX AAHHbIX

B BoixoamHoi#t daitn BeiBemure N cTpok. B Kaxkmoit cTpoke BhIBeUTE Ha-
3BaHUE I'OPO/ia U KOJIMYECTBO TeJeOHHBIX HOMEPOB, KOTOPBbIE MOYKHO BbI-
JaTh B 9ToM ropoje. Otnesnsiite Ha3BaHUEe TOPOIA U KOJUIECTBO HOMEDOB
KaK MUHUMYM OJHUM IPoOesioM. Bbl TakkKe MO2KeTe BBIBOIUTH JIUIITHUE TTPO-
6eJIbl B HAYAJIO W KOHEIT KayKJI0 CTPOKHU; OHU OYIyT UTHOPUPOBATHCS.

T'oposia MoKeTe BBIBOMUTH B MPOU3BOJIHLHOM HOPSIJIKE.

Mpumep
Bxoodnoti gatia Buizoonoti gatia
49 Sarov 10000
831 NizhnyNovgorod NizhnyNovgorod 890000
8313 Dzerzhinsk Balakhna 10000
83130 Sarov Dzerzhinsk 90000
83144 Balakhna

Pewenne

Ora 3aja4a MOIJIa O6bl OBITH JIEMKO peEIleHa
C MOMOINBIO CTPYKTYPHI JIAHHBIX, HA3BIBAEMOU
6op (aHruI. trie, TaK:Ke yHOTPEOIISIFOTCST TEPMU-
HBL AYY U Haepyorcenroe depeso). Bop — aro ne-
PEBO € KOPHEM, KaxKJjioe pebpo KOTOPOro moMe-
9E€HO HEKOTOPBIM CHMBOJIOM; IIPU STOM U3 KaK-
JIOf BEPINUHBI B €€ JI0YUepHUEe BEPIIUHBI BBIXO-
JTAT He DoJiee 0JTHOTO pedbpa, MOMEUYEHHOTO KarK-
JBIM CHUMBOJIOM. B TakoMm citydae KaxKoii Bep-
[IUHE JIEPeBa OJIHO3HAYHO COOTBETCTBYET CTPO-
Ka, KOTOpasi YUTAETCS [0 pEOpaM MPH JBUKEHUH OT KOPHSI K TON BEPIITIHE

(Ipu 9TOM KOPHIO COOTBETCTBYET IIyCTas CTPOKA), a KaXKIOH BO3MOXKHOMN
CTpOKe — He DoJiee O/IHON BepIIUHBI. Bop Ji/ist JaHHOTO HAbOPa CTPOK — 3TO

76

11l ropoackasi onumnuaga 3agava 6. Kode

Mpumep

Bxodnot gaiia Buixodnoti gatin
3 no
-21109102 no

3516 -32100 yes

3 -652024 13

Pewenne

OT0 ojHA U3 CAMBIX IIPOCTBIX U3 MIpeJJlaraBIIuxcst 3a7ad. [J0CKOIbKY
YCJIOBUS FapaHTUPYIOT, YTO HMIKOJIbHUK CTOUT BHYTPUA KOMHATBI, JIJId pelle-
HHUA JOCTATOYHO 3‘dl\leTI/ITb, 9gTo KO(be IHagykaetT CTeHy TOorJa M TOJBKO TOI‘,ZL&,
KOT/Ia PACCTOSIHUAE OT MIKOJBLHUKA JIO 3TOH CTeHBI cTporo Menbine R. Pac-
CTOdHUuEe 10 CTeHbIOHpeﬂeﬂHeTCH KaK MOﬂyﬂb paBHOCTH COOTBeTCTByKHHHX
KOOp,ZLI/IHa.T IIIKOJIbHUKA 1 CTEHBbI:

lz—z1], |z —w2|, |y—wl |y -yl

PasnuBanne kode 3aBepiaercs 3aadKUBaHIEM CTEH, €CJIA PACCTOSTHUE JI0
KaKON-HUOY/Ib N3 CTEH MeHbITe R, B IPOTUBHOM CJIyYae CTEHBI OCTAIOTCS -
creiMu. Takum 06pa30M, OTBETOM JIJIsl KaXKIOW U3 CTPOK Ky PHAJIA, ABJISETCS
3Ha4YeHHUE JIOTUYECKOI'0 BbIPAXKEHUS

(|J# —21| <R)V (lz — 22| < R) V (ly — 1]l < R) V (ly — y2| < R),

e cuMBOJIOM V 0003HaueHa onepanus «jornaeckoe NJIN» (nu3boHknms).

Mpumep npaBunbHOW Nporpammel

var n:integer;
x0,x1,y0,yl:integer;
r,X,y:integer;

const
res:array[boolean]of string[3]=
(’no’,’yes?);

begin
assign(input,’coffee.in’);
reset (input);
readln(n);

assign(output,’coffee.out’);
rewrite (output) ;
while n>0 do begin
readln(x0,y0,x1,yl,r,x,y);
writeln(res[(abs(x0-x)<r)or
(abs(x1-x)<r)or
(abs (y0-y)<r)or
(abs(y1-y)<r)1);
dec(n);
end;
end.

69



PesynbTtathl Il ropoackasi onumnuaga
s~ FEEEEEEERREEEEEEEEEEEEEEE
S
i |ea foo [15 |on [ i |0 | = o [ | |0 [oo [<t | [i= o | |o o [ |10 |eu [eu | oo |0 [
10 |00 |00 [ |10 [F | |F R D[R QQQ Q= = = == oo oS e |0
I
Al Sl [nal [aN Il (o [ [N I [a\ I [a\ B Ea I [N I [a\ I Fa B Ko Il [ I B (ol [\ [N [ I o\ B Ko Bl [Vl [N B [N B KN M [N B [N M D B B ]
=1=i=1=1=i ==l === = = == = = = = == = = = = = = = = =)
Elisti=l=ll=l=l=l ===l ==l === = = E == = = E = E = == )
m R B e T R T I T B T I T B T S I e B I B T B T I I B O B e T e B R B e B e B R B B B R B R B R B R B R B R |
¥
E mloo=| |o 10 10 |o o o| |lo|e
] 10 (AN [© |
2
(=X
o o|t|o|t oo~ |olo]| |[nlololxiv~lola|lolok|n|lo|lo| |o|o]|o
_e_ ﬂ‘OOOOaLDl\v—«v—« [a\] o0 | [— D= | N [ | [
I
s
<| | <| |oo| |o] |~ e ©
8 o | — —
]
e =l =3=1= ===l === e ===l =l = e =a = =l =i = =i = a = A = =)
Rli=li=l=l=Ic = == = I R = b = = e = = e E = = = S A )
s |- — || i — [ — |
T
a
3 olom|=|lola|=|o|olo|o] |w|o| [v|o olo| |lolole!| |x|o
P || |F ||| m|N|N|= D] =N = N
! [ i
?r ZlRREIERE R EER R ERER R REREE R EEEEE
©
S
c I I
0 z 0 @ n|m Z
E o) 9 o) o) o|o 9
2 a, 2 2l a
g 63 5 15 63 SRS 5
) ) sl P ) oo K]
s = o = | [ o
e slelvle Bl SRR 2w V2RI o |2 |a P52 |0 |2 o o <18
o g“"d“"ﬂﬂw"v—c—c—cmwm‘“‘ﬂﬂmvoo‘_""m—clecgﬂﬂ
= glglslglelulglgl gl el gl Sl Selelelalel gl gl Slelg]elvlely
o) = SIE|EIE[E|E| 4|25 S I E E I E T B
=Y H|E|E|E|2|5|E|E|E|E|E|E|E|E|F|E|5|E|E|E|E|E|E|E|5|E|5|8|5|8
o
g
'S &
s | s :
S| S 6=
Q = (Sl ¥ S
Sz = % &
g HEIEEE i a3 [=l2]elAl |45
OlalE|%|s =|Blelal |||z S| 5| E alalg
=% JX B8 SIBglals Ll 8oISIEIRIL|EIR ool |E
5 EOISIEI=|E|xB|g|2|R&lE| 222|252l 5FE|IElm|8 x| x
5 sz [T 1555 2 SIS IEIE B2 E IR IZ 121815 2l B R = |< 2o &
S|E|n|o S ELe < Y|SB |28l al|E = 3,
% 215 > < < = s RS e o
o o s |H[O olale|= Q Tl¥ o =
s SlElE|=|5|8 Slalc|lc|o n|a|m = plEIS| g2 &)
SR e BRI EE R EIEEE S1=E(8E
I slal8|alalg olzlg|z| & 3 S|¥|&|e|s 2 Z190|X|n
o 21818 S 2 g Z|1EIc|8|E|E|T|X 3
- ?%g&%aﬁéqEESSSES%Ssén@xam%%z%:
= E|lO|g|O|0|E|s|I[I[H[F|SHE|X|Q|I0AIRIE[H[E|S]E(a]|8]3 <
- AEEEEKCEBIOIEIF FORe RIS IEHEFESERAR
3 [ [ O I U OV I O [ U I U L U O R [ IO O O O O
- O[S | (13 [S e [ ES 1B [ [0S [ |8 [ &[0 |06 [S |9 |12 B |<f |00 1< < | &[S o6 |00
© 90 | = {20 [o? | R[S [ |0 |D [0 |on [=F | | [0 [© |0 [# |0 | |[= |~ |[<F | |0 | [F | = |ed
5 [aly [a iy [a W [a Wy {a WY [a W {a WY (a W [aTY (W) [a W [a ) [T [a PG [T (W [T a ) [TV (WP [ [a ') [P [a Y [a T [a P (TP [a P [a T
=
e Heilos 1< b les e log [z 1S | = @i o3 |8 18 |0 12 {06 | | S [S | | | |<F [ [1< 00 |od
8 AN O O = 00 |0 | S o= [ = = = = = = Q]Q AN QS (NS
o

~
o

IV ropogckas onumnuaga 3agaya 2. Koapl ropogos

fomuM obpa3om. Bee Tesredonnbie HOMepa UMEIOT OJHY U TY 2Ke juay — M
mudp (ma camom gese M = 10, Ho B 9710ii 3a/1a4€e Balla IporpaMma JI0JIKHA
Gyaer paborars Jyis paszimudabix M, He npeBocxozsmux 9). Kaxapiit Homep
COCTOUT M3 JIBYX YacTeil: HECKOJIBKO IIePBBIX (P HOMEPA COCTABJIAIOT KO,
ropoia, ocTajbHble IUMPHI OIPEIEISTIOT HOMED aDOHEHTA B IIPEJIEIaX STOr0
ropoja.

Tenedonnast cerb B Poccuu mocTosiHHO pa3BUBAETCs, KOl TOPOJIOB Pe-
TYJISIPHO MEHSFOTCS, [IPU 9TOM, KOHEYHO, KOJbI PA3IUIHBIX TOPOIOB 00si3a-
TEeJIHbHO PA3JIMIHBL. B 0CTaIbHOM KOMIBI MOTYT OBITH COBEPIIIEHHO IPOU3BOJIb-
HBIMHU, B TOM 9YHCJIe KOJ OJHOI'O I'OPOJia MOXKET OBITh HAadaJIOM KOJa JIPYyro-
ro (manpumep, kox Huxuero Hosropoga— 831, a kox Caposa— 83130) u
T. 1. B ciiydae, eciin KOJbI HECKOALKUX TOPOJIOB SIBJIAIOTCS Hadajgom M-
3HAYHOT'O HOMEpa aDOHEHTA, KOJOM T'OPOJIa 9TOr0 HOMEpPa CUUTAETCS HAW/I-
JINHHEHIUHI U3 Takux KomoB. Hampumep, eciin ecTh BCEro 4eThIipe TOpoja:
Hwxunit Hosropoy, Basaxua, /Izepxkunck u CapoB ¢ KoJamu, COOTBET-
crBenno, 831, 83144, 8313 u 83130, u M = 9, To: Tenedonnr 831123456 u
831412345 — tenedonnt Huxuero Hosropoma, 831312345 — temedon /I3ep-
xwmucka, 831301234 — Capona, a 813441234 — BanaxHbr.

B s7oit 3amade Mbl He OymeM yUUTBHIBATH Pa3/IMIHbIE IPYTUE OTDAHU-
4yeHus Ha TejedOHHBIE HOMEPA, CYNIECTBYIONIME B PEATbHOCTH (HAIPUMED,
B PeaJIbHOCTU HHUKAKONl HOMep abOHEHTa B rOpoJe He MOXKET HAYMHATHCS
Ha 03, 1.K. 03 —»3r10 Tesedon ckopoit nomomw). Mer GymeMm cuuTarTh, ITO
mo6oit u3 10M Bo3MOMKHEIX M-3HAYHBIX HOMEPOB HABJISETCS JOIYCTHMBIM
Tee(DOHHBIM HOMEDPOM.

IIpu momob6HOM cucTeMe HeTPUBHAJIBLHON 3ajadeil CTAHOBUTCS 3aa4a
OlpeJiesIeHnsl, CKOJIBKO BCero Tesie(bOHHBIX HOMEDPOB MOXKET OBITh BBIJAHO
B KakJoM ropone. Hamnpumep, B npuBenéHHoM Bhlle npumMepe B Basiaxme
u Capose moryT 0bITh Bblnanbl 10000 resedoHHBIX HOMEPOB (BCe YeThIPEX-
3HauHble HOMEpa), B J3epxkuncke MoryT 6bTh Bblganbl 90 000 renedonubx
HOMEPOB — BCE MSITU3HAYHBIE TeJIe(OHHBIE HOMEPA, KPOME HAUMHAIOIIUXCS
Ha HOJIb, 8 B Huxxknem Hosropose moryT 661Th Boiganbr 890 000 HOMEPOB —
BCe IIIeCTU3HAYHbIE HOMEPA, KPOMe TeX, KOTOPble HAUMHAIOTCH Ha nudpy 3,
a Tak»Ke Ha II0CJIeI0BATEILHOCTD 44.

Hamnumure nporpaMmMy, KOTopas PEmuT 3Ty 339y JJisi IPOU3BOJIHLHOTO
HabOpa KOIOB TOPOIOB.

®opmaT BXOAHbIX AAaHHbIX

Ha nepBoit cTpoke BxoHOTO (haiiia HaxoasaTcs aBa uncaa N u M — ko-
JITYECTBO TOPOJIOB U JInHA 10JIHOro Tesiedonnoro nomepa (1 < N < 100 000,
1< M <9). Hanee caenyor N CTPOK, B KayKJIOH U3 KOTOPHIX HAXOIUTCSI
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Ocrasioch Be TPO6IeMBI: HAYIUThCH cauTaTh CF 1 peaymmzoBars «1ymiH-
Hyio apubmernky». C¥ gydme Bcero cumraTh ¢ HOMOIIBIO TPEYTOJLHHUKA
Hackans: C¥ = CrF1 40k |, CO=Cn =1.

Tak kak oTBeT B 3ajate He npeBocxoauT 30 1mudp, TO mpoIre Beero ObLI0
XPAHUTb MACCUB JECATHIHBIX UMD U PEATN30BaTh CJIOXKEHUE JIBYX JIJIIMH-
HBIX YHCEJ U YMHOXKEHUE JJIMHHOTO YHCJIa Ha KOPOTKOTO «B CTOJIOWK».

MNpumep npaBubHOW Nporpammebl

const base=10000;
lgbase=4;
type tlong=array [0..10] of longint;
var n,i,j:longint;
c:array [0..30] of tlong;
a,t:tlong;
ts:string;

procedure add(var a,b:tlong);
var os,i:longint;

begin
if b[0]>a[0] then
al0]:=b[0];
0s:=0;

for i:=1 to a[0] do begin
inc(alil,b[i]+o0s);
0s:=0;
if a[il>base then begin
dec(ali],base);
os:=1;
end;
end;
if os=1 then begin
inc(al0l);
afal0]]:=1;
end;
end;

procedure mul(var a:tlong; b:longint);
var os,i:longint;
begin
0s:=0;
for i:=1 to al0] do begin
inc(os,alil*b);
a[i] :=os mod base;
os:=os div base;
end;

while 0s>0 do begin
inc(al0]);
ala[0]]:=os mod base;
os:=o0s div base;
end;
end;

begin
assign(input,’tickets.in’);
reset (input);
assign(output,’tickets.out?’);
rewrite(output) ;
read(n);
fillchar(c,sizeof(c),0);
clo][0]:=1;
c[0][1]:=1;
for i:=1 to n do
for j:=i downto 1 do
add(c[jl,clj-11);
fillchar(a,sizeof(a),0);
for i:=1 to n do begin
t:=c[il;
for j:=1 to n-i do
mul (t,i);
add(a,t);
end;
write(alal[0]]);
for i:=a[0]-1 downto 1 do begin
str(ali],ts);
for j:=length(ts)+1l to lgbase do
write(0);
write(ts);
end;
writeln;
close(input); close(output);
end.

3apava 2. Kogbl ropogos

Bxoodnot gatin

Buixodnot gatia

Oezparuyenue no epemeHy
Maxcumanrvrots barn 3a 3adavy

citycode.in
citycode.out
5c¢

100

Kak n3BectHo, cucrema Tenedonnsix HoMepoB B Poccun ycrpoena ciemy-
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IV ropoackas
onnMMnuaga WKOJIbHNKOB

no nHdopmaTuke
28 anBapsa 2008 r.

ABTOpbl 3apa4

Bynaparun 1. U., cryment 2 kypca BITOII® HHIY;
Kanuuaun I1. A, crygenr 6 xkypca BILIOII® HHTYY;
Kpyrios A. A., acupaunt VI1® PAH,;

Jlemtox B. 1., crapmuit npenogasaTtenss HHI'Y;
Pagzenrmmreita U. I1., cryment 1 kypca mexmata MI'Y;
Tumymes P. ., crynenr 5 xkypca BIIIOII® HHT'Y;
Xaitmosua 1. M., cryment 5 kypca BITIOII® HHI'Y.

3apava 1. Cyacraumsbie bunertbl — 2

Bxodnot gatin tickets.in
Buvixodnot gatin tickets.out
Oezpanuverue no epemeHu lc
Maxcumanvroi 6aan 3a 3a0any 100

Bam npyr Bcé emé paboTaer ryiaBHBIM KOHOMHUCTOM B (uUpMe, Biiaje-
IOTel HeCKOJIbKUME MapiipyTkaMu. HemaBao B ero ¢pupme OBLT MPOBEIEH
PSLT, MEPOTIPUSITHI 110 3aIuTe OMIIeTOB HA MapIIPYTKHU OT 1o eaok. Cpenn
poYnx Mep Oblja U3MEHEHA CUCTeMa HOMEPOB OmreToB. Temepsb Ha KaKI0oM
6usere HameuaTano N dmces1, KaXKa0e B nuana3one ot 1 10 N T. e. umeeTcs
Beero NV paznmunbix BapuanTos Guiera.

B pesynbraTe aBTOOYCHI 9TOi PUPMBI CTAJN MTOJIB30BATHCS €11é OOJIbITIEH
[OIYJISIPHOCTBIO, 9eM panbine. C 1esIbio Moy IUTh HOBBIH OHJIeT B KaYeCTBe
CyBEHHPA JIIOJU CTAJHU €3/IUTh B 3TUX MAapPIIPYyTKaX, JaKe eCJIM UM HAJI0 Obl-
JIO €XaTh B JAPYTYIO CTOPOHY. Jlake 110 BBIXOMHBIM MAPIIPYTKHU CTAJIH XOIUTh
6uTkoM HaOuThIMU. Kak rIaBHBI 9KOHOMUCT (DUPMBI, BAIIL APYT PENIII, 9TO
Takasi MOILYJIIPHOCTb MAPIIPYTOK CO31aET BOZMOXKHOCTD ITOJIY 9€HUsT TOTIOJI-
HUTELHOM MpubbLH. B pe3ysibTare ObLIN MOBBIIIEHBI IEHBI HA OUIETHI, U9TO,
paBJa, He IPUBEJIO K CePhE3HOMY YMEHBIIIEHUIO ITaCCAXKUPOIIOTOKA.

Kpowme Toro, mo coobrienusiM KOHJyKTOPOB MAPIIPYTOK, CPEJIU Tacca-
JKAPOB HadaJiach Oopbba 3a cuactimBbie Owmirersl. [IpaBma, cranmapTHbIE
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CITOCOOBI OTIPEJIESIEHNsT «CIACTIMBOCTHY OMIeTa He paboTAIOT P HOBOI CH-
creme HOMepOB. I109TOMYy, CrienuagbHO 110 YKa3aHUIO BAIIErO APYTa, KOHYK-
TOPBI MapPIIPYTOK [POBEJIN UCCIIEOBAHIE, KOTOPOE IIOKA3AJI0, UTO ITACCAYKU-
PBI IPUIyMaJId HOBOE OLPEJIeJICHIe CIaCT/IMBOrO Ouiera. A MMEHHO, €CJIH
0603HAYNTE YnCIIa, HaledaTaHnHbe Ha Ouere, kak m(1), m(2), ..., m(N),
TO GUIIET CYACTIIMBBIA TOTA U TOJIBKO Torma, Korma m(m(i)) = m(i) mus
Kaxkzaoro ¢ or 1 go N.

Hanpumep, mpu N = 2 u3 4 BO3MOXHBIX OUJIETOB TPU SBJISIOTCS CIACT-
JIMBBIMU, ¥ TOJIbKO Oruter 2 1 — He cuacTiuBblii (T. K., Hapumep, m(m(2)) =
=m(l)=2#m(2) =1); upu N = 4, manpumep, 6mierst 1 131ul234
SIBJISIIOTCSI caacTiuBbivg, a 2 2 2 3—wuer (T.k. m(m(4)) = m(3) = 2 #
# m(4) = 3).

Barir 1pyr pentuii, 9To MOYKHO MOJIY9YUTh JOIOJHATEIBHBIX JOXO, IIPO-
JlaBast CIACTIINBBIE OUIIETH ¢ HAalleHKON. Teneph JJIsi COCTABIICHNS S9KOHOMH-
YECKOT0 IIJIAHA €My Hy2KHO 3HATB, CKOJIBKO CYIIECTBYET CYACT/IMBBLIX Ouire-
ToB mipu garHoM N. Ilomorute emy.

dopmaT BXOAHbIX AAHHbIX
Bo Bxoguom daiine naxomurcs oxuo yuciao N (1 < N < 30).

dopmaT BbIXOAHbLIX AaHHbIX

B BbIxOgHOI haiiyi BBIBEIUTE OJHO YUCIIO — KOJMIECTBO BO3MOYKHBIX
CYACTJIMBBIX OMJIETOB IpU JaHHOM N 0e3 BeIyIux HyJIei.

Mpumep
Bxodnoti datia Buizoonoti gatia
2 3
Pewenne
D10 ObLIA POCTast 3873498 HA KOMOMHATOPUKY.
dakruvecku, TpeboBasoch Haiitu duciao dyukuuit m: {1,..., N} —
— {1,..., N} rakux, aro m(m(z)) = m(z) mua moboro x € {1,...,N }.

Paccmorpum obsacTh 3uatenunit jo0bo#t n3 uckoMmbix ¢yukimit. Ilycts 3T0
6yuer mHoxkectBo A. Torma m(x) = s moboro © € A, a, Kpome Toro,
m(x) € A nys moboro x ¢ A. Ilycrs pasmep A pasen k. Torma Bo3zMOK-
HBIX obacTeil 3Hadenus cymecTByer CF — kKommdecTBo crmoco6oB BHIOpPATH
k TpesMeToB M3 M, NPUUYEM ITIOPSIIOK BHIOPAHHBIX IIPEJMETOB HE BayKeH. A
suauenus m(z) g x ¢ A Mbr MoykeMm HasHAUMTL k" ¥ criocobamu. B nrore

n
oTBeT nMeet cieiytomuit Bum: y, CREn=F,
k=1

73



