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T'OTOBMMCA K OJIMMIIMAIAM
I[10 MH®OPMATHKE

3AJTIAYA «XBOCT I'PA®A»

D701 cTaThell MbI TPOJOIIKAEM LIUKIT ITyO-
JIMKALMNA OJIMMITHATHBIX 32124 AJ151 IIKOJIbHU-
KOB 110 MH(popMaTHKe. Pelienne Takux 3agay u
n3y4yeHue pa300poB MoMoKeT BaM MoBBICUTH
YPOBEHB IIPAKTUYECKUX HABBIKOB IIPOIPAMMHU-
POBaHUS U OATOTOBUTHCS K OJTMMIINAIAM 110
nH(pOpMaTHKE.

B 37011 cTaThe paccMaTpuBaeTcs 3agaya
«XBoct rpaga», koTopas rnpeiaranack Ha Bro-
pOI MHAMBUAYATIbHON HHTEPHET-OJIMMIINAIC
1o mporpammupoBanuto B 2011-2012 yyebnom
roay. Matepuaisl 3TOM oJIMMIKAAbI MOKHO
HaiiTu Ha caiite http:/neerc.ifmo.ru/school/io/

YCJIOBME 3AJIAYN

ITets ¢ nercTBa IOOUT BO3AYILLIHBIX 3MEEB.
Emy oueHb HpaBuTCS HAOIIO1ATh, KAK OHU JIe-
tatoT. OcobenHo [lere HpaBUTCS CMOTPETh, KaK
pa3BeBAETCs XBOCT 3Mesl.

Ha otHOM 13 ypOKOB MaTeMaTHKy, KOTOPYIO
ITeTs Toxe MOOUT, yUUTENb PACCKA3BIBAII ITPO
rpa¢sl. Bo Bpems pacckasa B kKauecTBe mpume-
pa yuuTeb Ha JOCKE HapHCcOBaJl HEOPUEHTH-
pOBaHHBIN I'pad, TOXOKUN HA BO3AYIIHOIO
3mest. [ets cpa3y oOpaTiii BHUMaHUeE Ha XBOCT
rpada.

Xeocmom rpada HA30BeM TAKYIO ITOCIIE10-
BaTEJIbHOCTh BEPILMH, YTO MepBas BEPIINHA
HOCTIE0BATEILHOCTH COEIMHEHA PEOPOM TOJIb-
KO CO BTOPOIA, BTOpasi —TOJIBKO C MEPBOM U Tpe-
TheH, a Bce MOCIeAYIONINEe BEPIINHBI XBOCTA
COEIMHEHBI TOJIBKO ¢ coceqHuMH. [Tocnennss
BEpILMHA XBOCTa MOXKET OBITh CBsI3aHA JIMOO
TOJIBKO C IIPEAIOCIIEIHEH ero BEPIIMHOM, JIN00
C IIPEATIOCIIEAHEN BEPILIMHON U BEPLIMHOM, KO-
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TOpAsi HE BXOJIUT B HAII XBOCT. [{JTMHOM XBOCTa
rpada Ha30BeM YKCIIO BepIUH B HeM. Tak, mpu-
BEJICHHBII Ha pUCYHKE I'pad) IMEET OJTMH XBOCT
JUTUHBI TPU, COCTOSIIIINI U3 BEPIIINH C HOMEpa-
MM JIEBSITh, BOCEMb 1 CEMb, M IBA XBOCTA JI1-
HbI OI1H.

C tex mop, mpu Buzie rpada [ets cpasy ke
UILET Y HErO caMbli JJIMHHBINA XBOCT. [ToMoru-
T€ EMY: HAMUIIUTE MPOrpaMMy, PEIIAIOIIYIO
JAHHYIO 3a/1a4y JIJIS TPOU3BOJIBHOTO Ipada.

®dopmat BXoIHOro daiina

B nepBoii crpoke BXoHOT O (paiina 3aqaHbl
guctanum (1 £n< 100000, 1 <200 000) -
KOJIMUECTBO BEPIIINH U pedep B rpade COOTBET-
cTBeHHO. Clie1yrolue /7 CTPOK COAEPKaT 1o
1Ba YMCNIA a; U b,— HOMepa BEPILKH, KOTOPbIE
COEJIMHSIET COOTBETCTBYIOILIEE PEOPO.

Kasxnas mapa BepimH coequHeHa He Ooriee,
4yeM OHUM pedpoM, U HUKaKoe pedpo He co-
eMHAeT BepUIMHY ¢ Hell xke. 13 moboii Bep-
IIMHBI CYILIECTBYET ITyTh J10 JIIOOOH Apyroii Bep-
HIMHBI rpada.

DopMaT BEIXOIHOTO (hatina

B BeIXOOHOI (aiin TpeOyeTcsi BEIBECTH
OJIHO LIEJIOE YUCIIO — IUHY CAMOTO JJIMHHOTO
XBocTarpada.

HQI/IMG[QBI BXOJHBIX Y BbIXOIHBIX JAHHBIX

graphtail.in graphtail.out
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PA3BOP 3AJIAUN

B xauecTBe nepBoro mara K perieHuro 3a-
a4l PACCMOTPHUM BOIIPOC O MPEICTABICHUH
rpada B mamsTi KommbroTepa. OJH U3 CaMbIX
M3BECTHBIX M CAMBIX ITPOCTHIX CIOCOOOB Mpe/I-
cTaBjieHUs TpadoB — MATPUIIA CMEKHOCTH,
omnucaHue KOTopoi MoxHo HaiTu B [1]. On-

HAKO, [TPY IAHHBIX B YCJIOBUY 331441 OI'PaHH-
YEHMUSIX, €€ HCIIOJIb30BAHNE HEBO3MOKHO H3-32
o6bema namaTu O (1), KOTOPbIii OHa TPEOyeT.
[ToaTomy Ipu pelieHnH JaHHO# 3a1a4u Oyaem
XPaHUTB rpac) ¢ TOMOIIBIO CITUCKOB CMEKHOC-
T™H [2].

OrmuineM 3TOT crtoco0 XpaHeHus rpadoB.
ITockonbKy B taHHO# 3a1a4e rpad) HEOPUEHTHU-
POBAHHBIIA, KJKIIOE €10 pedpo MPEeBPaTHM B J1BA
MIPOTUBOIIOJIOKHO HATIPABIICHHBIX OPUEHTHPO-
BaHHBIX pebpa. [anee, ans kaxaoro pedpa B
MaccuBe edge MbI OyJIEM XPAHUTB TOJIBKO OMH
KOHeI 3TOro pedpa, TO eCTh BEPIIHMHY, B KOTO-
pyto ato pebpo Benet. Kpome Toro, s Kaxxao-
ro pedpa B MaccuBe next OyaeM XpaHUTh HO-
Mep CIIeIyIoUIero pedpa, BBIXOSILIEro U3 3TOi
K€ BEPIINHBI.

3aMeTuM Tenepb, UTO €CIIU IS KaXkI0H
BEPIIUHBI B MACCUBE first XPaHUTh HOMEP
nepBoro pedpa B CIIMCKE BBIXOSIINX U3 Hee,
TO MBI CMOJKEM JIJI51 K&KAO0W BEPIIUHBI ITepe-
OpaThb Bce BEPIIMHBI, CMEXHBIE C Hell, 3a Bpe-
Msi, TPOMTOPIMOHAIIbHOE MX YHCITy. Takoke He-
CITO’KHO 100aBUTH €111 OJTHO pedPO B CITUCOK:
JIOCTATOYHO B next q00aBsieMoro pedpa 3a-
MUCaTh CTapOe 3HAYCHHUE first I HaYaina
9TOro pedpa, Mocie Yero Hy>KHO B first g
Hayasa 106aBisieMoro pedpa 3anmcaTh ero Ho-
Mep. JlanHas oniepatiyisi OyAeT BBITOTHATHCS 32
O(n).

B nuctunre 1 npusenen gpparMeHT npo-
TPaMMBI, CYUTHIBAIOIIHIA TAHHYIO BO BXOJHOM
(hatize nHGOPMAIIVIO M TIPeOOPa3yIOIIni ee B
OIMMCAHHYIO CTPYKTYPY JaHHBIX.

[TpuBeneHHBI hparMeHT Koza, KPOME OITH-
CaHHOM BbIIIIe UH(POPMALIH, COXPAHSIET TAKKE
YHCITO peOep, BBIXOSIINX U3 KaXKI0H BEPIIIH-
HBI. DTO YUCITO JJIs KAXKIOH BEPILIHBI Ha3bIBA-
€TCsl €€ CMeneHbio U TIOCIIE 3aBEPILCHHS BbI-
TIOJTHEHUSI TIPUBE/ICHHOT O (pparMeHTa rmporpam-
MBI XpAaHUTCSI B MACCHBE deg.

Bynewm periaTs 3a1a4y, HICXO/15 U3 ITAHHOTO
B YCJIOBUM ompe/ierieHns xBocra rpada. [1o om-
peIeeHuIO, TIepBasi BEpIIMHA XBOCTA BCETaa
UMEET CTeleHb OJMH, 3HAYHT, IepedpaB Bce
TaKHe BEPIIMHBI, MBI CMOKEM HAITH U BCE XBO-
cTbl. HayunMmcs onpenensrs JUIMHY XBOCTA,
3Hasi €ro Hayao.

Bo3bMeM HaliIeHHBII KOHELl XBOCTa (Bep-
HIMHY CO CTeTieHbIo ouH). [lepeiinem k enuH-
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I'omosumcs k orumnuadam no ungpopmamuxe. 3adaua «Xeocm zpagha»

Jluctunr 1. Peanuszanus BBoia JaHHBIX U IPeoOpa30BaHUsI UX B ONMUCAHHYIO CTPYKTYPY
JTAHHBIX

var
deg, first : array [l..maxN] of integer;
next, edge : array [l..2 * maxM] of integer;

procedure addedge(a, b : integer);
begin

k =k + 1;

degla] := degla] + 1;

next[k] := first[a]l;

firstla] := k;

edge[k] := b;
end;

read(n, m);

k = 0;

for i := 1 to n do begin
first[i] := 0;
deg[i] := 0;

end;

for i := 1 to m do begin

read(a, b):;

addedge (a, b):;

addedge (b, a);
end;

JIucTunr 2. Peanmzariys onmicaHHOTO alrTOpUTMa

ans := 0;
for i := 1 to n do begin
if (degl[i] = 1) then begin
len := 1;
curVertex := edge[first[i]];
prevVertex := 1i;
while (deg[curVertex] = 2) do begin
len := len + 1;
tmp := curVertex;
if (edgelfirst[curVertex]] <> prevVertex) then begin
curVertex := edge[first[curVertex]]
end else begin
curVertex := edge[next[first[curVertex]]];
end;
prevVertex := tmp;
end;
if (deglcurVertex] = 1) then begin
len := len + 1;
end;
if (len > ans) then begin
ans := len;
end;
end;
end;
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CTBEHHOMH BEpLLUMHE, CMEXHOW ¢ HUM. Ecu cre-
TMIeHb 9TOW BEPIUIMHBI OOJIBIIIE IBYX — [IPUHA/-
JIEXKATh XBOCTY OHA HE MOXET, U XBOCT KOH-
yuicsi. Ecin e cTeneHb 3Toi BepIIMHEI 1Ba —
OHAa IIPUHAJIEIKUT XBOCTY, U TOTA MOXKHO IIe-
PENTH K TOM U3 ABYX CMEXHBIX C HEW BEPILIUH,
KOTOPYIO MBI €llle He paccMoTpenu. bynem
MIEPEXOAUTD TaK O TeX IOP, ITIOKA MBI HE
BCTPETUM BEPLINHY CO CTEIIEHBIO, OTIIMYHOMN
OT JIBYX, — 3Ta CUTyalus Oy/1eT 03HayaTh KO-
HEll XBOCTA.

®parMeHT IporpaMMBbl, BBITOJIHSIIOLIUI
ONMCaHHbIE ACHCTBUS, TPUBEIEH B JIMCTHHIE 2.
B npuBeneHHOM (hparMeHTe nporpaMmbl Ha
KaXXIOM UTepaLX LIMKJIIA while MpeabIyIast
IIPOVZICHHAS! BEPLIMHA XPAHUTCS B IIEPEMEHHON

JlutepaTypa

prev, a TIOJICYNTHIBA€Masl JUIMHA XBOCTa — B
repeMeHHOH 1en. [1pr 3TOM BaXXHO He 3a0BITh,
YTO €CJTA CTETICHb BEPIITMHBI — KOHITA XBOCTa
paBHa OJTHOMY, TO 3TY BEPIINHY TAK)Xe HAJIO
JT00aBUTH B XBOCT.

BaxabpIM kpUTEpHIeM KauecTBa PEIIeHHS, O
KOTOPOM €l11e He ObLTO CKA3aHO, SIBJISIETCS ACUM-
NITOTUYECKOE BPEMsI €r0 padOThI. 3aMETUM, UYTO
Kaxxoe peOpo MpUHAIISKUT He Oojiee ueM
OJTHOMY XBOCTY, & 3HAYHT, OYyZIET PACCMOTPEHO
MIPUBEICHHBIM AJITOPUTMOM He 00J1ee OJTHOTO
paza. Kpome Toro, mpruBeIeHHbIN AITOPUTM IO
OJIHOMY pasy IIPOBEPUT CTEINICHb KAXKION BEP-
IITMHBI HA PABEHCTBO EIMHMIIE. 3HAYUT, CyMMap-
HOE BpeMs paboThl aJlrTOPUTMa COCTABIISIET
On+m).
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unen ycropu BKOLIII.
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