MHonnaHeTHble oMO@OHbI
Aesmop zadauu u paspabomuuk: Arexcandp 3asapun

[TepBbIM J1e/10M OIPejIesIUM HAPhI OJUHAKOBBIX 3BYKOB. IIpejicraBuM, 4To 3ByKH - BepiiuHbl rpada,
aphl OJIMHAKOBBIX 3BYKOB - pebpa. B TakoMm ciiyvuae HaM HYKHO OIPEIEJIUTh KOMIIOHEHTHI CBSI3HOCTH. DTO
MOXKHO OIIPEJICJIUTH MPOCTHIM mpoxogoM dfs, m3HavasbHO mMprcBanBaeM BceM 3ByKaMm nHjekce 0 (6e3 nH-
JIeKca), MJIeM 110 3ByKaM, ecyin y 3ByKa uHjekc 0, 7o 3amyckaeM dfs u3 9T0ii BepIIMHKU, IPOCTAB/ISISI BCEM
[IOCEIEHHBIM BEPIITMHAM IIPU 3TOM OJIMHAKOBBIN UH/EKC, KOTOPBIN 0 9TOrO HE BLIJIABAJICH JIPYTUM I'DYII-
[aM OJIMHAKOBBIX 3BYKOB. Takum 00pa30M IMOJIyUINM MACCUB UHJIEKCOB JIJIsi KAXKIOTO 3ByKa, 10 KOTOPBIM
JIETKO OIIPEJIe/IUTh, CINTAETCS JIM Mapa 3BYKOB OJIMHAKOBLIMU. ByleM Ha3bIBATH IMOJIyIE€HHbIE WHICKCHI -
UHJIEKCAMU 3BydJaHus, 9TO0bI HE IIyTaTh ¢ HOMEPOM (MHJIEKCOM) 3BYKa B CAMOM Habope.

Jist Toro 4ToOBI HAOPATh XOTh KaKue TO Dasuibl, mepebepeM KaxKIblil 3ampoc, Oy/eM UATU IO TOI-
CTPOKaM B 3aIlpOce OJIHOBPEeMEHHO. [IycTh MbI IpOYUTAIN KAKYIO-TO 9aCTh y 3TUX MOACTPOK. [lepebepem
KaXKJbIfl 3BYK, CpPEU HHUX IIPOCTBLIM IIPOXOJOM C KAXKJOW MO3UIUU B IOJACTPOKAX IIPOBEPUM BXOXKIEHUE
sroro 3BykKa. [Ipu nposepke OyjieM Mo iepKuBaTh HOMED 3BYKa, MAKCUMAJbHOTO 10 jjuHe. [IpoBepum,
OJINHAKOBDIE JIM MHJIEKCHI 3BYyYaHUs y HAIIUX 3BYKOB - €CJIU HET, 3HAYUT ITU IOJCTPOKH HE OMOMOHBI U
orBeT «NO», HHAYE CMECTUM yKa3aTeJb B KaXKJI0i Ha JIJIMHY COOTBETCTBYIONIErO 3ByKa U oBTOpUM. Eciu B
KaKOfl TO MOMEHT MbI IPOYUTAJIN OJIHY IMOJACTPOKY MOJTHOCTBIO, TO €CJIH TOJICTPOKH SBJISIIOTCS OMO(OHAMU,
TO U BO BTOPO#l MBI TOXKE JOJZKHBI ObLIN JIONTH JI0 KOHIIA, IIPOBEPSEM 3TO M BBIBOJIUM OTBET HA 3aIPOC.
Do perterne npoxoaut 1 noarpymmy, acumnroruka: O(q - |t] - S).

PaccMorpuM, Kak permuTh HOArPYIIb, JJisi KOTOPbIX b; = d; = |t|, 970 3HAYHUT, YTO BCe TOJCTPOKU B
3aIpOCax SABJISIOTCH CydhdUKcaMu TeKCTa.

st 2 TOArpYIIBEI TOMMEM, UTO MBI IIOBTOPSIEM HEKOTOPBIE JEHCTBHS: JJIsi KaXKJION IMO3UIIMA B TEK-
cTe HOMEp 3BYKa, KOTODBIN Obl IPOYNTAIN MHOIJIAHETsIHE (HAYMHAST C 9TOI MO3UINK), BCErJIA OIpeIeIeH
OJIHOBHAYHO, B IPOIIJIOM PEIIEHUN MBI MOIJIM €r0 CUYUTATh HECKOJBKO Pa3 B Pa3HBbIX 3alpocax. lorma
JUTS KaKJIOM MO3UIMK TIPEJIOICINTAEM HOMED 3BYKa, KOTOPBIH BXOIUT C 9TOW MO3UIINN KAK IOJCTPOKA B
TEKCT ¥ MAKCUMAJIeH TI0 JiyInHe. Tenephb i KaxXKoro 3ampoca mpocto 6yjaeM "mnpbirars'no y»xKke Hacdm-
TaHHBIM 3ByKaM, [IPOBEPss UX HA OJIMHAKOBOCTH 110 3BYYAHUIO U IepeMellas yKa3aTeJIb Ha JINHY 3BYKa
JUTst Kazkioi mojerpoku. Takoe pertenne umeer acumnroruky: O(|t] -S + ¢ - [t]).

3aMeTbTe, UTO Takoe pelieHre He mpoiimerT 1 MOArpyImy, TaK KakK MBI MOJB3YeMCsl CBOHCTBOM
b; = d; = |t|. B obimem ciayuae mpeanoncier MaKCUMAJIbLHOTO 3ByKa I Kaxkoil nosuiuu (6yeM Ha3bl-
BATh 9T0 MAKCHMAJIbHBIM HPbIKKOM J[JIsi KaxK/I0fi TI03UIUK) He BCErJa COOTBETCTBYET MAKC. IIPBIKKY
B IIOJICTPOKE B 9TOil Ke mo3unuu (Tak KakK MOJCTPOKA MOYKET 3aKAHYMBATHCS PAHBIIE U CJIEJ0BATELHO
HEKOTOPBIE 3BYKHU IIPOCTO B HEE MO JIJINHE He TIOMECTSITCsI, XOTsl B TEKCTe OHU MOIJIA ObI TIOMECTUTHCS ).

[Iponoskum yiydmiars Harie perierne. [lepeiiem k 3 moarpyiiire.

Tak kKak BCe MOJCTPOKU B 3aIlIPOCAX SIBJISIOTCH CcydpduUKcamMu, TO HA CAMOM Jiejie B 3aIlPOCax BCEro
MaKCHUMyM |t| pasnudabix moacTpoK. OCTaioch MpHIyMarTh, KaK HPOBEPATH OYEHb OBICTPO UX Ha OJU-
HAKOBOCTD 110 3ByYaHUIO, OYE€Hb X0ueTcst 3T0 jenarh ax 3a O(1) mocie mekoroporo npesnozacuera. Ha
[IOMOIIb HAM IPUXOJUT xemupoBanue. asaiite jus Kaxaoro cyddukca y3HaeMm 4uCIo 3ByKOB, KOTOPbIe
MBI BBITOBAPUBAEM IIPU €r0 MPOYUTEHUU U IMOJUHOMHUAIBHBIN XEIl W3 MHICKCOB 3BYYAHUS IS KayKJIOTI'O
3BYKa, TOTJIa IOTOM JIJIsi TOro 4To0bI jiBa cydduKca IUTaIUCh OJUHAKOBO, JOCTATOYHO IIPOBEPUTH, 9TO Y
HUX OJMHAKOBBIE YHCJIO 3BYKOB U X€Il WHJIEKCOB 3ByYaHUs. DTHU JBEe Bl U OyZieM HA3bIBATH XeIleM
najgiee. Terepb Kak 9TO TPEIIOJICIUTATD, B MIPOILIOH MOAIPYIIe Mbl Hay IUIUCH IPEANOACINTHIBATD IS
KaXKJIO IMO3UIIME B TEKCTE€ MAKCHUMAJIBHBIN "TPBIKOK; TOTJA MONJIEM B TEKCTE CIIPaBa HAJEBO U IOCJIe-
JOBATeJbHO NI KaxkKaoro cyddukca HacauTaeM HykHY0 HaMm nndopmarmio. g cybdukca mauabr 1
[IPOCTO 3AIUIIEM, 9TO y Hero 1 3ByK U XeIll COCTOUT U3 OJIHOI'O MHJIEKCA 3By YaHUs JIATHHCKON OyKBbI. lasee
JBUTAEMCS BJIEBO, IJIsi KAXKJION MO3UIIUN MbI 3HAEM MaKC IIPBIKOK, & TaK KakK Bce Cy(PDUKCHI CIIpaBa MbI
y2Ke HACUUTAJIN, TO U OCTABIIYIOCS YacThb cydduKca MBI TOKe 3HaeM, bepem undopmanuio y cyddukca
Ha PACCTOSTHUH MAaKC IIPBbIZKKa (MAKC 3BYKa) CIpaBa M OOHOBJISIEM Xelll, JI00aBJIsis Tyjla WHIEKC 3BY YaHUsI
HAIIIEr0 MaKC 3BYKa, & YHUCJIO 3BYKOB yBesndyuBaeM Ha 1. Takum 0O6pa3oM MbI HOJIYUUM HYXKHYIO HHOOP-
MAIHIO PO Kazkiblii cydbduke u 6ymem obpabarbiBarh Kaxk bl 3ampoc 3a O(1). Vrorosasi acuMITOTHKA:

O(|t[ - S+ q).
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Jlutst 4 oArpy bl OCTAI0Ch IPULyMaTh, KaK ObICTPO HACYUTATH MAKC MPBIKKH JIJIsi KayKJI0N MO3UIUN
B TeKcTe. BermoMHnM 3aMeuarenbublii anropurMm Axo-Kopacuk, passepHeM KayK/Iblii 3BYK W Ha HOJIYY€H-
HBIX cTpoKax mocrpouM 6op. ITocuuraem Ha Gope cyddukcHble ccbliku Kak B Axo-Kopacuke, a Takxke
TepMUHAJIbHBbIE CY(DMOUKCHBIE CCBIIKH U3 KaXK0 BEPIMHBI B OJIMKAMIIYI0 TEPMUHAIBHYIO (T€PMUHAIb-
Hasl BepiinHa OOpa - BepIINHA, IJe 3aKaHIMBAETCsl KakKoi-To 3BYK). Temepb moiijeM 1mo TekcTy cripaba
HAJIEBO U Oy/IeM MEPEMEINAThCsl [0 HaleMy 00py, Kak B aJlOpUTMe IIOMCKa CTPOK B TEKCTE: IBITAEMCs
CIesIaTh Iepexo 1o OyKBe, eC/ii He BBIXOJIUT, IpbIraeM M0 Cy(HAMUKCHON CCHLIKE U MMOBTOPSIEM IOIBITKY.
ITycTh MBI IPOIIM KAKYIO-TO YaCTh TEKCTa, HMapaJsilebHO MepeMeInasich o 0opy, JaBaiiTe MOCMOTPUM,
KyJa Jijis BEPIIUHKU O0pa BeJeT TepMUHAJbHAsA Cy(DPUKCHAS CChLIKA. BO-TIePBBIX, €CIU Mbl HAXOJIUMCS
B KaKOf-TO BepImHe 60pa, 9T0 3HAYUT, YTO €CJU MbI OYJIEM CIIyCKATbCs 110 OOPY BHU3, TO B TEKCTE MbI
Oy/IeM IepeMenaThbest ¢ TeKyIeil mo3uiuu mo OyksaMm BiipaBo. T.e. ecjim Mbl HAXOJMMCSI B HEKOTOPOIA T10-
SUIMU B TEKCTE, TO CTPOKa, MMOJIydeHHast U3 OYKB IIPU CIIyCKe 10 OOPY W3 TEKYIIel BEePINUHBI JI0 KOPHS,
OyJeT BXOJUTb Kak MOJCTPOKa, HauuHas ¢ TeKyineil mosuimuu B Tekcre. [Ipu nepexose 1o cyddukcHoit
CCBLJIKE MBI TIPOCTO Y/IAJISIEM KAKOe-TO YUCJIO CUMBOJIOB B KOHIIE 9TON CTPOKH, TIO3TOMY IIPU TIEPEXOJIE TI0
TePMUHAJIBHOM Cy(hDMUKCHON CCBIIKE MBI TIOIIaIeM B BEPIIUHKY 60pa TaKyio, YTO CTPOKa U3 OyKB, HAUMHAs
C 9TOI BEPHINHKU 1M JO KOPH#A, BXOJAUT KaK IIOJCTPOKa, HAYMHAaA C Halien IO3UIUN B TEKCTE, OHa ABJIACTCHA
3BYKOM M IPH 9TOM JIJIMHA MaKCUMaJjlbHa, 9TO POBHO TO, 4TO HaM HyzKHO. [Ipemmnoiacuer cyddukcHbIX
ceplIoK paboraer 3a O(26 - S), npoxos 1o Tekery cymmapho 3a O(t|), ocraBiuasicsi 4acTb pelreHust Takast
’Ke, KaK B IPOILIOH moazazatie, nroro acumunrornka: O(26- 5+ |t 4 ¢). Bamersre, 9T0 B KaxK/0ii MO3UINN
MBI TTOJIy9IaeM 3BYK MAKCUMAJILHON JIJIMHBI U3 OJHON TePpMUHAIBHON Cy(DMUKCHON CCHIIKU, HE IPBIras 110
cybdUKCHBIM CChLIKAM JaJblie, Kak B 00bI9HOM ajaropurme Axo-Kopacuka Jjist TOUCKa BCeX BXOXKIEHUIA,
HOSTOMY YHCJIO BXOYKJICHUIT MOJCTPOK HUKAK HE BJIUSIET HA aCUMITOTHKY.

Tenepb pacemoTpum 5 oarpyIny. B Heil Bo Becex 3ampocax Bee MOJCTPOKH SIBISIOTCS TPePUKCAMU TeK-
cra. JaBaiiTe BepHeMcst K Gojiee IIPOCTOMY PEIEHHIO U3 3 HOATPYIIIbI, 38 KBJIPAT I KayKJI0H MO3UIun
B TEKCTe HafileM MaKC. IMPBLIKOK. Tenepb pacCMOTPUM, KaK BBITVISIUT MOC/IEI0BATEILHOCTD 3BYKOB JIJIsT
HEKOTOPOTO TIpeduKca: Mbl IPbIraeM 110 MakKC MPbIXKKaM, Habupast IapaJjilebHO Xell, B KAaKOW TO MOMEHT
MAaKC. IPBIKOK OYJIET MeperpbhiriBaTh MPAHUILY HAIero npedukca, MoIydaeTcs Ha CAMOM JIejie BCe, 1ero
HAM He XBaTaeT - 9TO TOr0, KaK BLIFOBAPHUBAETCs KAKON TO NMpedUKC HANIEro 3ByKa, KOTOPDIH CJUIIKOM
JUIMHHBIN, eciu Obl Mbl 3HAJIU 5Ty HHGOPMAIUIO, TO MbI Obl JIETKO CMEDJIZKUJIM JIBA Xella (BCIOMHUTE,
YTO MBI JIONOJHUTEBHO XPAHUM YUCJIO 3BYKOB, IIOTOMY JIJIsl MEPJzKa HAM HaJIO IIPOCTO OJMH U3 XeIlleil
YMHO2KHUTH Ha OCHOBaHHUE Xe€Illa B CTEIIeHU IHCJIa 3ByKOB). B TaKOM CJIy4d9a€ Mbl XOTUM ITOCHUTATDH XCIIT JIJIA
KazkJI0ro npedukca y HaAIIIX 3BYKOB (pa3Be 4To [y HpeduKca, sBIAIONEroCs CaMUM 3BYKOM, CUUTATH
9TO HE HaJIO, JJIsl HUX XeIIl - 3TO IPOCTO MHEKC 3BYYaHUsl HAIIErO 3ByKa). Bocmosb3yemest IMHAMUIeCKUM
IPOrpaMMUPOBAHUEM: OTCOPTUPYEM BCE CTPOKU IO JIJINHE, /IS 3BYKOB - OYKB JIATHHCKOTO a/ihaBUTa Xert
npedukca 0OYeBUIEH, JaJee TPEIIOI0KNAM, MbI IIPENOACTUTANN I /IS BCeX CTPOK jymHbl < k. Ternepb
IIyCTb MbI pacCMaTpUBaEM HeKOTOpBIﬁ 3BYK JIJIMHBL ]{7, IIyCTb MbI HaXOAUMCHA B HadaJI€ 9TOTO 3BYyKa, TOIr'1a
3a O(S) MbI MOXKEM OIIPEJIEJIUTH MAKC. 3BYK, KOTOPBINA Mbl MOYKEM BBITOBOPHUTH [P 9TOM, HE BHINOBAPUBasi
BECh 3BYK IOJHOCTBIO. BaxKHO 3aMeTUTD, 9TO Mbl HUKOT/[A HE JOJIZKHBI 3a/1€3aTh Ha TIOCJIEIHIOK MO3UIIUIO
3BYKa, TaK KaK 3BYK BBIIOBAPUBATH MOJHOCTHIO Mbl M TAK yMeeM. 3aMEeTHM, YTO BCE 3BYKH, KOTOPBIE MbI
OylileM BBITOBAPUBATH, OYIAYT IJIMHBI < K, CJIEIOBATEIBHO, /I HUX HACIUTAHO I, 8 3HAYUUT, Mbl MOYKEM
[IPOCTO TIEPEHECTH PE3YIIbTaThl IPE(UKCOB 3BYKa, KOTOPBINA MbI BBI'OBAPUBAEM C TIEPBOI MO3UIUI, B HAIIIE
. 3aBesieM TJI00AJIbHBIA XeIll U 3alliIleM Tya Halll BHIFOBOPEHHBIN 3BYK, CMECTHMCsl B HallleM W3Ha-
YaJbHOM 3BYKE JJIMHBI k Ha JIIMHY BHITOBOPEHHOI'O U IIOBTOPUM ITHU YKe JeHiCTBUsI, TOJIBKO IIPU TIEPEHOCEe
Pe3yILTATOB I OyJIeM HX MEpPIXKHUTDL ¢ TI06aababpM xermeM. Taxum obpasom 3a O(S?) mpeamoncanraem
HAIIle JIIT I BCeX 3BYKOB. Terepb, 9ToObl MOCYUTATE XeIll JIjIsi KayKJ0ro npeduKca TeKeTa, TakKe 3aBe-
JieM 1JI06aJIbHBIN Xern (u3HavYaIbHO paBHbIl ) HauHeM ¢ mepBoii nosuuu, 3a O(S) Hailjem Makc. 3ByK,
epeHeceM Pe3ysIbTaThl €ro Il Jijisi KaXKJIoro npedukca, a ero J06aBuM B TJIOOAJIBHBIN XeIll, CMeCTUMCS
U [IOBTOPUM T€ YK€ JIEHCTBHs, TOJIBKO P MIEPEHOCE PEe3yIbTATOB JIII OY/IEM UX MEPIKUTH C TJI00AIbHBIM
xemmem. Jlasiee oTBevaeM Ha Kaxbiit zampoc 3a O(1), momyuaaem acummroruxy: O([t] - S + 5% + q).

Ternepb BepHEMCs K ODIIEMY CIIyYaIO 33JIa4H.

Jist pertenust 6 TOATPYIIIIBI MBI XOTUM /IS KAXKJIOH MOACTPOKHU IIPEIOACINTATE €€ XeIll, YTOObI TaK
JKe, KaK U B IPOILIBIX MOArpyIax, oopadarsiBarh 3ampockl 3a O(1). dns kaxkoil mosunun B TeKcTe
3aBeieM OUTOBBINT MacCHUB pasMepa \t], B k-it staeiike Oyjer jexkaTh 1, ec/ii HAUWHAS € TOH MO3UIINK €CTh
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3BYK JUIMHBI k, KOTOPBINl BXOJUT Kak IIOJCTPOKa, 9TO Jierko mocuautarh 3a O([t] - S). Teneps mepebepem
JIEBYIO I'DAHUILy HOJACTPOKHU [, najee Oyjuem nepebuparh IMpaByro paHully or [ 1o |t|, nomaepusas mpu
9TOM Xell MOJACTPOKM. I TOJCTPOKM JIMHBI 1 XenI OYeBHJICH, TaK YK€ MbI OyJeM OTMeYaThb MO3UINN
BayKHBIMU, €CJTH Ha JAHHBIA MOMEHT HauMHAsl ¢ HUX Mbl BBIMOBAPUBAEM 3BYK IIPH IPOYTEHUH MOJCTPOKH.
[Tycrb MbI 06paboTady yKe Kakoe TO JHCJIO IIPABBbIX TPAHUI] M y HAC €CTh Xell HOoACTpoku [I,r — 1], a
TaK ¥Keé OTMEYEHbl BasKHble MOBUIMHU, XOTUM mepeiitu kK nojacrpoke [1,r]. Tlepebepem Bee BarKHBIE MO3U-
muu oT [ J10 7, Cpeil HUX BBIOEPEM TaKylo HAMMEHBIIYIO TO3MIUIO 4, U9TO M3 § IO3UIUU MOYKHO CKa3aTh
3BYK JUIMHBI ' — 4 + 1, ec/im Takast €cThb, TO OOHOBUM Xelll, yOpaB M3 Hee XeIll BCeX 3BYKOB, KOTOPBIE MBI
BBINOBAPUBAEM, HAUUHAS C § O3UIUHU (M yOPATh MAapKEPhl BAXKHBIX IIO3UIMI JIJIsI HUX, PA3Be 4TO KPOME
HO3UIUY ¢) U JI0OABUM HOBBIN 3BYK, KOTOPbIii TOBOPUM U3 i O3UIUHA, €CJIM TAKON IO3UIUN HET, 3HAUUT MBI
JobaB/IsieM B HAIl Xell 3ByK-OyKBY U3 MO3UIMK 7' U OTMeJaeM ee BaxkKHoii. Torja mojaydaeM perienue 3a
ky6: O(|t|> + [t| - S + q). Tak e BO3MOMKHBI IPyTHe BAPHAINE PEITeHNs, TOKA3aTEIbCTBO 3TOTO OCTACTCST
YUTATENIO B KAYECTBE YIIPArKHEHUS.

Iyt 7 TIOArpYTITIBI MCTOMb3yeM JIefo U3 5 MOArPYIIIB Jis TpeJIrojicueTa I y Beex 38yKos 3a O(S?)
U TaK ¥Ke JIJIsl KayKJIOf TO3UIUKU B TEKCTe MPEJIIOJICYUTAeM MaKC. IPBIKOK, HO B 9TOH HOArpyIne Oygem
obpabaThIBaTh 3anpoCchkl OHJalH. s 3ampoca HaM JJIsd KaXKI0# MOJACTPOKU HAJI0 y3HATDH xerr. JIs Toro
9TOOBI JIJIs OJCTPOKM Y3HATH Xell N3HAYAILHO OCTABUM ero paBHbIM (), HAUHEM ¢ TepBOii MO3UIUH, eCJIn
MAaKC. IPBIXKOK He MEPENPLIrMBAET PaByIo TPAHUILY MOJACTPOKH, J0OABUM €r0 B Xell U CABUHEMCH Ha JJIU-
Hy IPBIKKA, €CTH MOJHOCTBIO HaOpaJ/IH MOJCTPOKY, OCTAHOBUMCS, MbI ITOJIY UM Hy?KHDII XelI, HHaYe KaK
TOJILKO HaliIeM IPBIZKOK, KOTOPBIii IIepelpPBIrMBaeT FPAHUILy, Y3HACM PE3y/ILTAT JII JJIS HyKHOIO IpeduK-
ca B HeM M CMep/ZKIM XeIll U3 I ¢ HammM. TaknM obpasom mosrydaem permenne 3a O([t]- S+ 5%+ q-[t]).

st 8 moarpymnsl BocnosibayemMcest uzeeii ¢ Axo-Kopacukom us 4 noarpyumbt, arobsr 3a O(26 - S + |t])
NPEJIIOICIATATE BCE MAKC. NMPBIKKNA B TeKCTe. Tak »Ke HaM HaJ0 HAyIUThCS CYMTATH I JIJIS 3BYKOB
obicTpee KBajpatTa. JIjist 3Toro HaMm Hy»KHO ONTHUMU3UPOBATD MOUCK MAKC. 3ByKa IPH MOJCYETE JIII B CAMOM
3ByKe. 3aMeTUM, UTO IOXOXKee MbI yKe JIeJIaJin B TeKcTe, bop s Axo-Kopacuka y Hac yzkKe eCTh, TODIA
JlaBaiiTe MpocTo JIJIst KazKJ0ro 3ByKa IPOIIeMcst ¢ IIpaBa HAJIeBO, HAUMHAS C IPEJIIOC/IeIHe TTo3uIuu (910
BayKHO, TaK KaK HaM HeJIb3sl 3aJie3aTh Ha MOC/IEHIOI OYKBY) U JUI KAXKJION MO3UIMU TIPE/IIOICIHTAeM
MAaKC. 3BYK Kak JjIsi OOBIIHOTO TEKCTa, Ha 3T0 Mbl norpatuM O(S) neiicrsuii. [list 3apocoB uckarh Xer
HOJICTPOK OyJIeM Tak »Ke, KaK U B 7 IOJrpyIlle, U3-3a 9TOro B Haileil acumnroruke nosisurcst O(q - [¢]),
uroro noiydaem: O(26- S+ |t|+ S +q-|t]) =0(26-5S+q- |t]).

Yrobor cnath 9 u 10 moArpyIimms, 0CTaaoCch NPUIYMATh, KaK ObICTpee 00pabaThiBaTh HAIIYM 3aIIPOCHL.
JIist KaxKJI0ii O3UIUK B TEKCTE MBI 3HAEM MAKC. NMPBIKOK, TOTJIA JaBaiiTe IOCTPOUM Pa3peKeHHYIo Tab-
JINILY HA 9THX HPBIKKAX, KOTOpas OyleT JUIs Kaxoi cremenu apoiiknu 2F xpamnTs xerm u3 2F 3Bykos,
KOTOPBIE MbI BBITOBAPHBAEM IPH STHX 2F IPBIKKAX U TO3HIMIO, B KOTOPOil MBI MOCJIE STHX HPBIKKOB
okazkeMcst, Ha upeanogacaer Mbl norparum O(|t|log [¢]). Torma reneps B 3ampoce MbI MOYXKEM /IS KaxK 0
nogcrpoku 3a O(log |t|) nHaiiTu nosunuio, mociie KOTOPOR MaKC MPBIZKOK [EPeNpbIrNBaeT I'PAHUILY U TaK
JKe Xelll MaKC. 3ByKOB, KOTOPbI€ Mbl BLITOBAPHUBAJIM II0 IIyTH K 9TOH nozunuu. [ToyduM moTpsicarontyio
acuMmnroruky: O(26 - S + [t] - log|t| + ¢ - log [t]).

B 4, 8 u 9 moarpymnibl MOXKHO CJIaTh OBEPKUJLI PEIeHUsI, B KOTOPBIX B ACUMIITOTUKE JI00ABJISIETCSI
O(S-+/S) mm O(|t|-V/S). Pemenne B Axo-Kopacuke He pazBopaduBaet 3ByKH 1 HOJIb3yeTCst (haKTOM, 9TO
KOTJIa MBI HAXOAMMCs B HEKOTOPOIl Bepimie 60pa, MepexoIoB 10 KOPHS M0 TePMUHAIBHBIM CyhMOUKCHBIM
ceblIKaM 6yer He Gosbire VS,

Tax ke eCThb KpacHBOE peIlleHne, KOTOpOoe IIPOXOANT BCe MOArpymnbl ¢ orpanmdenueM |t < 6000. B
HEM MBI COXPaHsIeM BCe 3BYKH B 60p, pasee s Kazxoit mosummn 3a O([t]?) ysmaem Bce 3ByKH, KOTO-
pBIE MOXKHO BBITOBOPHTH C 9TOil MO3WIUU M COPTHPYEM HX MO JyMHE. MBI XOTUM JJIst KayKJI0i MOJICTPO-
KU y3HaTh ee Xell. ByjeMm mnepebuparh HAYaIbHYIO HO3UIUIO i, Teleph 3allyCTUM PEKYPCUBHYIO (DYyHK-
Mo func CIeIyONero Bua: OHa NPUHUMAET Xeml h, [ - MO3WIUIO, ¢ KOTOPOH MBI XOTUM BBIFOBOPUTH
3BYK, T - OPaBYIO T'PAHMUILY, JIaJIbIlle KOTOPOil Mbl HE MOXKEM BbI'OBAPUBATH (M3HAYATBHO IIOJIOKUM XeIll
h =0,1 =14, r = |t|). Tenepp aro mMbl OyjeM jegarb B (DYHKIMHA, BO3bMEM MUHUMAJbLHBIH 3BYK, KO-
TOPBIl MBI MOYKEM BBITOBOPUTH C TO3MIMK [ (3TO 3BYK U3 OJHOI OYKBBI), 106aBUM B Xell h 3TOT 3BYK
U 3aluiieM Jyisi COOTBETCTBYIoIeil mnojcrpokn [i,l]. Temepb ecim B 9710i ke nosurnun | ecrb ciely-
fomuit 3ByK GOJIbIIEro pasmepa k, TOTJa 3aIlyCTHM Hally ke (DYHKIUIO OT CJIEAYIONMX apryMeHTOB:
func(h + (3Byk u3 oxuoit 6yksbl),l + 1,1+ k — 2), oHa mocunTaeT OTBETHI JJIsi BCEX MOJCTPOK OT [i, ] + 1]

CrpaHuua 3 us 4



1o [i,1 + k — 2], agst mopcrpoku [i,1 4+ k — 1] xemn - aro xemt h, B KOTOpBIH 100aBU/IM HAI 3BYK JJIXHbI
k. Tenepb mMoCMOTPHM, €CTh JIM C 3TOi 2Ke HMO3UIMK | emme GOJbHINI 3BYK, IIyCTh OH €CThb U OH JJIMHBI
p, TOrJla IOBTOPUM TOXKe camoe 3airycruM dyuknuo func(h + (3Byk gymsbt k), 1 + k, 1 + p — 2) u nauee
OISATH MOCMOTPHM, €CTh JIM 3BYK OOJIbIIEro pasmepa. Eciu B Kakoil TO MOMEHT 3ByKa OOJIBIEro pa3Me-
pa He OKa3aJIoCh WJIM OH 3aJIe3aeT JaJIblle TPAHUIBL I', IPOCTO 3alyCTUM (DYHKINIO ¢ OrPAHUYCHHEM 7'
func(h+ (3ByK MakcumasbHOI AymHE f, He 3aje3atomuii 3a rpanuiy), [ + f,7). D10 paboraer 3a O([t|?).
Urorosas acummrotuxa O([t]? + S + q).

Crpatuua 4 us 4



