Konopa ans dpokycos
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st perrenust mepBOl U TpeTheil MoaA3a/ayd MOXKHO OBLJIO MPOCTO MMPOCHMYJINPOBATH ONMMCAHHDIN
nporecc. Ipu k < 2 B Koslozie HaXomuTCs BCero n < 642 KapThl, 1 OrpAaHUYEHUs] STOH IOA3AIAUN 03
BOJISIJIN LIS KaXKJIOT0 3aIlpOCa 3aHOBO 3aIlyCKATh CUMYJISIUIO U3 CTAPTOBOro cocrtosiius. [lonsrHo, 4To
3a 1 IepeMelnBaHui TOJIOYKEeHNe JII00ON KapThl TAPAHTUPOBAHHO 3AIMKJ/IMTCS, [IOTOMY 9TO €CTh TOJIBKO
7 BO3MOXKHBIX MECT JIJIs KapThl, I03TOMY IEPBYIO I10/133/a4y MOYXKHO OBIJIO HPOMTH PEIeHreM 3a BpeMs
O(n’m).

ECJII/I OCTaHaBJINBATHb CUMYJIAIIUIO ITIOCJIE IIEPBOTO 3allUKJ/JINBAaHUA, TO MO2KHO HpOfITI/I n TPEeThIO IIo/A3a-
nady. Kak MBI JJoKaxkeM JaJiblilie, BCs KOJIO/a BO3BPAIIAETCs B UCXOJHOE COCTOSIHEE depe3 POBHO logs n
HepeMeInBaHuii, II09TOMY TAKOe pellleHne ¢ oTcedenneM Oyjer paborars 3a Bpemst O(nmlogyn).

Bo BTOpOIi moazamade Toxke MTOCTATOYHO OBLIO 3AMYCTUTH CUMYJIAIMIO, MOJb3YsICh TE€M, UTO BCE T;
PaBHBI, TO €CTh MBI CJEIUM 32 IIePEMEIEHUSIMN OJHON KAPTOYKHU IO KOJIOJE. DTO MO3BOJIAET He XPAHUTD
BCIO KOJIOJY IIEJIMKOM, & XPAHUTb TOJBLKO TEKYIee I0JI0YKEeHNEe MHTePecyIoleil Hac KapTouku. Ecim Mbr
3HaeM HOMEp €€ M3HAYAJILHON MO3UIINH, JTAJIbIIe IPOBECTH CHMYJIAIINIO HECIOXKHO: €C/TH KapTOdIKa HaXO-
JIMTCS Ha MO3MIMK § < %, TO IOC/Ie IepeMelnBaHis OHa OKayKeTcs Ha To3unum 2i — 1; eciiu ke oHa
HaXOIUTCsI BO BTOPOIl IOJIOBHHE, TO €e HOMEDP CTaHeT paBeH 27 — M.

Hayuaumcest mckaTh HOMEp KapThl CO 3HAYEHHEM & B KOJIOJE. 3aMETHUM, UTO Ha caMoM Jiejie base64-
CTPOKaA — TO 3AIMCh HOMEPa B CUCTEMe cUncienns ¢ ocuoBanueM 64. [lepesemem 3ToT HOMED B IPUBLIYHDIH
YHCJIEHHBIN BHJI, 3aMEHIM KaXKIbIil CUMBOJI Ha MIECTUOUTHYIO JIBOMYHYIO 3AIIMCH €r0 IHO3UIMHA B ajipaBUTe:
‘$’ zamenuTcsa Ha ‘0000019°, a ‘a’ — nHa 38, To ecTthb ‘1001105". Temepn, eciin CKOHKATEHUPOBATH JIBOMIHDIE
3allICU BCEX CHMBOJIOB 3HAYEHUS KapPThl, HOJYUYUTCsS OUTOBasl CTpoka JInHB 6k < 60, KoTopast MOXKeT
OBITH LlepeBesleHa B YHUCJIO THIla long long mim Long.

31ech ele HaIO He 3a0BITH, YTO B YCJIOBUN HyMepAIlUs IMO3UINNA B KOJIOAE HAaUYMHAETCs ¢ 1, a mosry-
JeHHble HAMH 9IHC/Ia HMeIoT 3nadenns or 0 go 208 — 1.

[Tosrygaem pererne BTOpPO#l Moa3agadu: OMMCAHHBIM 00pa30M IepeBelieM BCE X; U Y; B IMOPSIIKOBBHIE
HOMepa, MOJIOKUM BCE HOMEPA ¥J; B map M 3aIlyCTUM CUMYJISIIIUIO Jjist &, KoTopast 3a (1) Gy/er BbIYUC/ISITh
HOBYIO TIO3UIIMIO KAPThI OIUCAHHBIM BBIIIE 00Pa30M, I OTBEYATL Ha BCE 3AIIOMHEHHBIE 3aIIPOCHI PO HOBYIO
MIO3UIIUIO T B KOJIOJIE.

st pertieHnst YeTBEPTOI MOA3aAa4M OBLIO JIOCTATOTHO BOCIOJIB30BATHCSA (DAKTOM, UTO IepeMeIl-
BaHUe KOJIOJBI MMeeT Tepro/y log, n, KOTOPHI MOYKHO OBLIO, €CIIH He J0Ka3aTh (GOPMATbHO, TO 3aMETUTh,
3allyCTHB CUMYJ/ISIWHM Ha HeGoabmux k. IIpuMeHMM pelneHue Tperbeil IOA3aLadM, UCIIO/IL3Ys JJIAHHYIO
apudmernky. s pemenns HeoOXOAMMBI MPOCTEHIINE ONEPAIMA BPOAE YMHOXKEHHS Ha 2 W BLIYHTAHWS
crenenn jpoiikn (n = 26F).

Jlst KasKJ10ro 3a1poca IepeBeieM T; U iJ; B YUCACHHDII BAI, 1 IPOBEIEM CUMYJISIINIO JIJIsi KOHKPETHOTO
x;, TIOKa He TIOIAJIEM B ¥; WK He 3arukanMcst. Takas cumysisius 3aiimer logy n = 6k meficTBuii ¢ jyinHHON
apubMeTHKOil, I UTOTOBOe perntenue GyieT paboTaTh 3a Bpemst O(m - (6k)?). Ilpu 10cTaTOMHO aKKypaTHOLT
peanu3anuy 3TO PelIeHue TaKyKe MPOXOAMIO U HMATYI0 MoA3aaady.

Bo Bcex caeayloinmux mnoazagadax OygeM CIYUTATb, YTO HOMEPA MO3UINN B KOJIOJE HAYUHAIOTCSH
¢ HyJisl. 3aMeTUM CJIeJIyIONUil (pakT: omepalnsi MepeMeruBaHus KOJIOJbl — 9TO MPOCTO IMUKJIMIECKUN
CJBUT JIBOMYHON 3amucu no3unuu Kaprel Ha 1 BiieBo. eiicTBuresbHo, eciu mnepenucarb (hOpMyJsIbl Jis
U3MEHEHUs TO3UINY KapThl U3 MpebLIyIneil noi3a/1aun B 0-HyMeparuu, To

£(0) 21 ecan 1 < %
next(?) =
2t—n+1 wuHAYe

[TocmoTpuM, 4TO Ha caMOM Jiejie AeaioT 3Tu GopMmy/bl. Ecan y ducia ¢ HOJIb B cTapiieM OuTe, OHO
MPOCTO yMHOXKaeTcst Ha 2. Kcim e crapmuit OUT e TMHIYIHBIN, TO YUCI0 YMHOXKAETCA Ha 2, CTAPIIUi 6UT
CTHUPaeTCd, U BbICTABJIACTCSHA caMBblil l\/IJ'[&ILH.IHﬁ. 9TO 1 €CTb B TOYHOCTH OIIMCaHNe IMUKJINYIECKOI'O 6I/ITOBOI‘O
cnpura Ha 1 BieBo. [lomydaem KIroueBoe yTBEPXKICHUE 3aJIATN: ECAU KAPMOUKA T 0KG3AAGCH HG NOSUUUL
Yy cnyema t nepemeuusanudl, iy AGAAEMCA YUKAUYECKUM OUMOBbIM COBUOM X Ha T 8A€60.
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[Tosp3ysich oKa3aHHBIM (haKTOM, MOXKHO PEITUTh YEeTBEPTYIO IMOA33JAYMy JAPYTUM CIOCOOOM: st
KazKJIOTO 3allpoca He3aBHCUMO HEPEBECTH T; U Y; B UUCJEHHBIA BHJI, & 3aTeM JIMHEHHBIM 1epebopoM Be-
JIMYIUHBI CIBATA HANTH MUHUMAJIBHYIO BEIMYNHY IMKIXICCKOTO CIABUTA, ITO3BOJIAIONLYIO HOJIYYUTH OJAH
HOMep M3 JPyroro. ACHMITOTHKA BpeMeH: paGoThl Takoro pemnenus pasHa O(m - (6k)?).

Jl7ist pertieHnst IATOM M MIECTOM MOA3AIAY TEM K€ CIIOCOOOM MOXKHO OBLIO BOCIIOJIB30BATHCS CTPYK-
Typoii bitset mam XpaHWTL HOMEpA B BHJE MACCHBOB C 3jeMeHTaMu Tuma long long wam Long. 910
[O3BOJISIET COKPATUTH CPABHEHUE JIBYX JUIMHHBIX YUCET B KOHCTAHTY (64) pa3, 4To rapaHTHPOBAHHO M03-
BOJISJIO TIPOHTH IIATYIO 10J133/a4y, U IPU aKKyPaTHON pPeasin3alii — IIeCTYIO.

Orpannyenre B k = 1024 1mo3BoJis/I0 IPOIEe CPABHUBATH JIBa JJIMHHBIX YUCIa, TaK Kak log,n = 6k
Jesinresd Ha 64, a 3HAYUT KarKJ0€e YUCJI0 COCTOUT U3 IEJIOr0 KOIMYecTBa long long, 4TO JesiaeT CPaBHEHHE
«Ha MecTe» 0e3 SIBHOIO BBIYHCJIEHUs CJIBUTa 0OJIee MPOCTHIM B PEAJIUBAIIHH.

Hakower, uTo6bl moayunts pemrenne 3a Bpemst O(mk), T0CTATOYHO BOCIOJIB30BATHCS AJTOPUTMOM
Kuyra-Moppuca-IIparra, nocunras npedukc-pyHKINIO Ha OUTOBOI CTPOKE, MOJTYUYCHHON KaK KOHKATE-
HAIUS X, CIEUAJbHOIO CUMBOJIA U JBaXKJIbI HOBTOPEHHOIO ¥;. 1lOCKOJIbKY B TaH/IEMHOM IIOBTODE ¥;
COJIEpKUTCS JIIOOOH TUKINIECKUil CIBUT Y; KAK MOACTPOKA, MOXKHO OYIET 3a JIMHEIHOe OT JJIUHBI CTPOKU
BPeMsI HAMTH BCE MOJIXO/ISAIIIE BEJIMINHBI IUKJINIECKOTO CJIBUIA U BHIBECTH MUHUMAJILHYIO.
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