CunbHasa CBA3HOCTb HAHOCUT OTBETHbIN yaap

Aemopui 3adavwu: Poman Iepsymunckud, Jlenuc Mycmagpun
Paspabomwux 3adavwu: Poman Ilepsymuncruti

IMoarpynna 1

st Kaxkjioro moaMHOXKecTBa, pébep npoBepuM, nomensiiorcs: au KCC, eciu pasBepHyTh JeXKalllie B HEM
pébpa. Xopolee MOJAMHOXKECTBO HE COAEPXKUT HMOAMHOXKECTB, st KoTopblix KCC He momenstrorest. st
KaXKJ0ro IOAMHOXKECTBa, IIPOBEPUM, SIBJISETCSI JII OHO XOPOIINM, IepebpaB Bce ero mnoiamuoxkecrsa. C
nouckom KCC asnropurmom Tapbsina min Kocapaiito nosydaem perenne 3a O(3™ + 2™ - m).

Iloarpynna 2

st KazKIoro MHOXKECTBa, HaM HYKHO IIPOBEPHUTH, COAEPXKUT JIX OHO OIHO U3 «ILJIOXUX» IIOJMHOYKECTB.
Bocmonbsyemcsa HI1 o mommHOXKECTBAM:

is_good[S] = —can_ reverse[S] A /\ is_good[S \ {e}]
e€s

Nroro nosyvaem pemterne 3a O(2™ - m).

IMoarpynmnst 3, 4 (anukiaudeckuii rpad)

Paccmorpum Hekoropoe pebpo e = (u,v). Ecau He cyimecTByeT Apyroro myTH U3 4 B U, € MOXKHO pa3Bep-
HYTb, U T'pad OCTAHETCs AMUKINIECKAM. TakuMm 00pa3oM, e He MOXKET JIeKATh B XOPOIeM MHOYKECTBE.
[Iycrp Teneps cyimecTByeT Apyroil myTh u3 4 B v. Torma Mbl MOXKEM BOCCTAHOBUTHL HAIIPABJIEHUE € U3
HalpaBJieHuil pédbep Ha TOM IIyTU, TO €CTh HAIIPABJICHUE HA CAMOM € MOXKHO cTepeTh. MHOXKeCcTBO U3 BcexX
Takux pébep e — xopoirree. DTO MHOXKECTBO ABJISIETCS] € IUHCTBEHHBIM MAKCHMAJIbHBIM.
Y0066 IPOBEPUTDH CYIIECTBOBAHUE IIYTHU, HE MPOXOILIINEro depe3 pebpo, ynamum pebpo u3 rpada u
3aIlyCTHUM TIOMCK B mupumy. ViToro momywaem pemrenne 3a O(m?).

IMoarpynmna 5 (raMu/JIbTOHOB IUKJI)

Haszopém Bce pébpa, He JiexKallire Ha TAMUJIBTOHOBOM ITUKJIE, NPAMbLMU. IIOCKOJIBKY TIpH UX pPa3BOPOTE
CHJIbHASI CBSI3HOCTH I'padba He HapyIaeTcs, OHU He MOTYT JIEXKaTh B XOPOIIIEM MHOXKECTBE.

[Ipsambie pédpa MOKPHIBAIOT HEKOTOPHIE OTPE3KH IUKJIa. PAcCMOTPUM IepecevdeHne HeCKOIbKIUX TaKUX
OTPE3KOB (BO3MOYKHO, HE CBSI3HOE, IMOCKOJIbKY OTPE3KH IMKJINIECKHe). Y TBEpXKICHHe: Bce PEOpa IHKIIA,
[IPpUHAJIEKAIIIE STOMY IIepPeCcevdeHnIo, MOXKHO Pa3BEPHYTh, U I'pad OCTAHETCHA CUJIBHO CBI3HBIM.

Takum ob6pasom, XoTst OBI OJHO PEOPO IHKJIA Ha IMePeceTeHNN OTPE3KOB TOJXKHO HE JIEXKAaTh B XOPO-
IeM MHOXKECTBE. 3aMETUM, UTO €CJIM Mbl MOXKEM B3SITh €IE OAUH OTPE30K B HAllle IepecedeHne, W OHO
YMEHBIIUTCs, MBI MIOJIy4IuM Oojiee cuyibHOe ycyoBue. [Ipu 3ToM «MuUHUMAIbLHBIEY I€pecevdeHnsi, KOTOPbIe
0OJIbIIE HEJIb3sT YMEHBIIIUTh, He IIePEeCeKaIoTCsl.

Bribepem Ha KakJ0M MUHHMAJBHOM IEepecedeHnr HEKOTOpOoe pedpo, M BO3hMEM MHOXKECTBO U3 BCEX
pédep, KpoMe IPsSIMBIX 1 BeIOpaHHBIX. [louemy oHo Oymer xopomum? [IockoIbKY nepecedeHns MUHUMA/Ib-
HBI, B rpade ux pébpa 00pa3yioT MenouKn MeXK 1y BepinnaMu crerneru 2. [lockosibky B uToropom rpade ne
JIOJIZKHO OBITH CTOKOB M ICTOKOB, HAaIlPABJIEHHST Ha BCeX pEOpax MEMOYKNA BOOCTAHABINBAIOTCS OJHO3HAYHO.

[ToryuenHoe MHOXKECTBO OyIeT MaKCHUMAaJbHBIM XOPOIIUM. KOJUYIeCcTBO CIIOCODOB — IIPOU3BEIEHNE
pa3MepOB MUHUMAJIbLHBIX [T€PECEeTEHUIA.

IToarpynmna 6 (cunabHO cBsI3HBIH rpad)

O0600mUM UJIEI0 «MUHUMAJTBHBIX> MHOXKECTB, KOTOPBIE HE JOJIXKHBI IOJIHOCTBIO JIEXKATh B XOPOIIEM, Ha
obmuit cyvaii.
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Pacemorpum pebpo e = (u, v). OusTh, ecu npu ero yaajuaeHnn rpad oCTAHETCsT CHIIBHO CBSI3HBIM, € He
MOXKET JIeXKaTh B XOpoIleM MHoxKecTse. VHade mnpu passopore e rpad pacmanércs Ha Heckoubko KCC.
HazoBém MuOXKecTBO péGep, npuHaIeskamux komtencaiun, S(e) (e € S(e)).

IIycTh MBI pasBepHYJHM € W XOTUM Pa3sBEPHYTH €lIé HEKOTOPOe IIOAMHOXKECTBO pédep, uTobbI rpad
OCTAJICSI CUJIBHO CBsI3HBIM. MBI 00si3aHBI Pa3BEpHYTh HEKOTOPOE IOJMHOXKECTBO S(e), YTOOBI IOSBUIICS
IyTh U3 U B V.
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Bamernym, uro ecau f € S(e), To S(f) C S(e). Ecm S(f) = S(e) mnna Becex f € S(e), o pébpa B
S(e) obpasyror kI B KoHjeHcanuu. Hazosém takoe S(€) HyotcHviM — ITO SKBUBAJIEHT «MUHUMAJIBHOTO»
MHOYKECTBa U3 IIPOIIJIOTO PelleHns.

PaccmorpuM HeKOTOpOe MHOXKECTBO PEGEP, KOTOPOE MOXKHO PAa3BEPHYTH, U Tpad OCTAHETCs] CUJIBHO
cBsa3HbIM. [lycTh e — pebpo u3 sToro Muoxkecrna ¢ MuanMaabHbM S(e). Torma S(e) — myzxkuoe. [eiicTBu-
TeJIbHO, IIYCTh 9TO He TakK, TOIJa CyIecTByeT Takoe pebpo f € S(e), 4ro cymecTByeT myTh U3 U B U B
rpade KoHyencanuu, e npoxojsinit yepe3 f. Torga S(f) C S(e); nporusopeune.

[Mockonbky S(e) obpasyer muki, S(€) 1ETMKOM JIEXKUT B paccMaTpuBaeMoM MHOXKecTBe. [losTomy
J11000e MHOXKeCTBO PEOEp, KOTOPOEe MOYXKHO Pa3BEepPHYTh 03 HAPYIIEHUs CUJILHON CBI3HOCTU, COJICPXKHUT
KaKOe-TO HYKHOE.

[Tpu 3T0M MOXKHO pasBepHyTh caMo S(e), 4Tobbl rpad ocTascs CUIbHO CBA3HBIM. Takum obpasom, A
xopolree <= A He COIEpKUT HU OTHO HyKHOE S(e).

Jljisi 9TOrO HAM HY2KHO HE B3sTb B A 110 OIHOMY pebpy U3 KaKJI0T0 HY»KHOTO MHOXKeCTBa. 110CKoJIBKY
OHU HE MEPeCeKaloTCs, CIeJIaTh 3TO MOKHO Kak yrojgHo. MakcuMabHOe XOpOoIliee MHOKECTBO COCTOUT U3
BCeX pébep, KpoMe He BIUAIONMX HA CUJIbHYIO CBA3ZHOCTH M BHIOPAHHBIX U3 HYKHBIX MHOXKECTB. Kosmue-
CTBO CIIOCOOOB — MPOU3BEJIEHIE PA3MEPOB HYKHBIX MHOXKECTB.

Ilonnoe pemnienue

Pemnm 3azaay orgensro jyist kaxk ot KCC u mist rpada konjgencanuu. B rpade KoHeHCAINN MOXKeT
OBITH HECKOJIBKO pébep, coemuusiomux e KCC; u3 HUX MBI JIOJIKHBL HE B34Tb B XOPOIIEe MHOXKECTBO
ozHo Jiro6oe. IIpu 9TOM JOMHOXKHUM OTBET HA UX KOJIUIECTBO.

Urorosoe permenne paboraer 3a O(m?).

Peintenne Ha yacTu4dHbIe OaJ1JIbI

W3 mo/tHOTO pelieHnsi Cjie/lyeT HHTEPECHbBIH (hakT: Jitoboe XOpoIlee MHOXKECTBO JIE2KUT B HEKOTOPOM MaK-
CUMAJIBHOM XOPOITIEM. DTO TO3BOJISIET HAMUCATD CJICIYIONIEe XKATHOE PEIeHIeE:

[IycTb MBI y2Ke BBIOpaIn HEKOTOPOE XOPOIee MHOYXKECTBO. Ternepb Mbl XOTUM MOHSATH, MOXKHO JIA J10-
0aBUTH B HEro eIlé Kakoe-To pedbpo. B kakoM cirydae Mbl He MOXKEM 3TOro ¢jiejiath? B ToM, Korja MOXKHO
pa3BepHYTHb Hallle pedPo U emé KAKOoe-TO MOAMHOXKECTBO YK€ CTEPTBIX, COXPAHUB CUJIBHYIO CBA3HOCTD.

CrpaHuua 2 us 3



Kak yzke cka3aHO BBIIIE, €CJIU HOCJE Pa3BOpOTa Halero pebpa (u,v) mepecraneT CyIecTBOBATD IIyTh
U3 % B ¥, TO HaM HY>KHO Pa3BEPHYTb KaKHe-TO pebpa M3 yxKe B3SITOIO0 MHOXKECTBa, YTOOBI 3TOT IIYTh
nosgBuJicst. [IpoBepuTh, MOXKHO JI 3TO CJI€JIATh, MBI MOXKEM, UIA IIyTh U3 U B ¥ B rpade, rie /i KaxKI0ro
CcTépTOro pebpa Mbl J00ABUIN Pa3BEPHYTOE.

Ecau rakoro myTu Her, T0 pebpo (u,v) MOXKHO creperhb. [louemy, ecin Takoii MyTh CyIIECTBYET, MbI
HE MOXKEM 3TO CJIeJIaTh! Y TBEPXKJIAeTCst, YTO MOCje pa3Bopora pebpa (u,v) u pébep Ha HANIEHHOM IIyTH
Fpa(b OCTaHETCdA CUJIBHO CBA3HBIM. ﬂel';’ICTBI/ITe.)—H)HO7 MbI HO.HyLH/IJH/I IINKJI U3 9TOI'O oyTnn nu paBBepHyToro
pebpa (v, u). s Bcex pébep, KOTOpbIE MBI PA3BEPHYJINM HA STOM IIyTH, JOCTUKUMOCTb MEKJLy KOHIIAMI
pebpa ocTajiack, MOCKOJIbKY BCe BEPIIUHBI Ha IUKJIE JOCTUKUMBI JIPYT U3 JIPyTa.

Paccmorpes Bce pébpa rpada B a1000M TMOPSIAKE, MBI IIOCTPOUM HEKOTOPOE MAaKCHMAJIBLHOE XOpOIee
MHOZKECTBO.
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