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3apaya A. Obe3BpexxnBaHue 6OMOBLI

Aemop sadavwu u paspabomuuk: Jarnuua Opewnuxos

Jlnsa perierust 9T0H 337290 JOCTATOYHO OBLIO 3aMETUTh, 9TO €CJIM €CTh POBHO X KHOIMOK, HA KOTOPBIX
HAITMCAHO YUCJIO %, U Y KHOMOK, HA KOTOPBIX HANKUCaHO Yucio k — i, To uyrobel Homba He B3OpBaJaCh, Ha
9TH T + Y KHONOK MPHUAETCS NOTPATUTh X0Tst Ob1 min(x,y) cexyua. eiicrBurenbro:

e eciu ciuenarh MeHbe min(x,y) naxkaruit, mo npuanuny Jupuxsae ocranerca xors ObI M0 OIHOM
KHOTIKE B KaK/I0# rpymie, u OyayT JIBe KHOIIKM ¢ CyMMOUN duces k

® 3 POBHO CTOJBKO HAXKaTWIl XBaTaeT, MMOTOMY YTO MOXKHO HMPOCTO HayKaTh BCE KHOMKUA W3 T'PYIIIHI
MEHBIIIEr0 pa3Mepa, U JIJIsi OCTABIINXCA He Oy/JeT maphl, Jamlieil ¢ HuMu B cymme k

Od4eBUIHO TaK:Ke, UTO KHOIKH, Ha KOTOPBIX HAMUCAHBI 9HCAa 2> Kk, MOXKHO HTHOPHUPOBATH, IIOTOMY 9TO
OHM HUKAK HE BAUSIOT Ha OTBeT. Taknm obpazoM, gaBaiiTe MOCUYUTAEM KOJUIECTBO KHOITOK, HA KOTOPBHIX
HAIINCAHO ¢, A Kaxkaoro ¢ or 1 g0 k — 1, a 3aTeM CJI0KHMM OIMKUCAHHBIE BBIIIe MUHUMYMBI. OTIeIbHO
cieyer o0paTuTh BHUMAHKME HA TO, 9TO JJIsi KHOMOK, HA KOTOPBIX HAIIMCAHO POBHO % (mpu wernbIX k),
HaI0 CIe/IaTh UCK/II0UEHNe — POBHO OJIHA, KHOMKA C TAKUM YUCJIOM MOXKET OCTAThCS aKTUBHOM, u HoMba
HE B30PBETCH.

[Tepsbie mBE TPYIIBI TECTOB MOXKHO OBILJIO TPOWTH, UCTIOIB3Yd MACCUB /I MOICIETa KOJUIECTBA, KHO-
nok (cnt[i] — KosmvecTBO KHOMOK ¢ 9mcyioM ). TpeThio rpymniy TecToB Tak MPOHTH He TOJIyIuTCH,
OTOMY UTO 3aBecTr Maccus aamaoH 107 He mpeacTaBisercs BO3MOKHBIM. OTHAKO MOKHO OBIIO HCIIOTb-
30BaTh OTHOIIEHUE (map, dict) BMECTO MACCHBa, a TIPH MOJICUETe OTBETA MMPOXOANUTD TOJIBKO 10 TEM THCJIAM,
KOTOPbIE HAIHCAHBI XOTs ObI HA OFHOI KHOTKe. B TakoM ciaydae (bakT TOro, 9o a; MoryT gocrurars 10,
HE MEIIaeT HaM MOCYATATL OTBET.

[Tpu 5TOM TIEPBYIO IPYIITy TECTOB MOYXKHO OBLIO MPOWTH, HAIMCAB TIO/THBIN TEPEDOP BCEX MOIMHOKECTB
KHOIIOK, KOTOPbIe MOXKHO HAYKaTh, X BRIOPAB ONTHMAJLHLIN BApHAHT, IPH KOTOPOM 00M0Oa He B3PLIBAETCS.
TloapobrocTu TaKOro perenns Mbl TPUBOAUTE 31€Ch HE OyrneMm.

3apayva B. lNoBpexaeHHbI naposib

Aemop zadavu u paspabomuuk: Huxorati Bydun

PaccMoTpuM CTpOKy s, KOTOpas IOJIydaeTcss W3 CTPOKH § 3aMEHOIl CHMBOJa Ha HO3UIHAU T Ha C.
Crpoka s’ go/KHa ABIATHLCA HOAIIOCISI0BATEIbHOCTBIO CTPOKH .

[IpoBEpUTH, YTO CTPOKA G ABISETCH IOIIOCIEI0BATENLHOCTBIO CTPOKH b MOXKHO C IIOMOIIBIO KA, THOT'O
anaropuT™Ma. ByjseM AT o CTPOKe ¢ 1 MOJ/IePKABATH YKA3aTe b P Ha CUMBOJ CTpoku b. TTycTh MBI cTOMM
Ha i-M cuMBOJIe CTpoKu a. Iloka b[p| # ali], yeenuausaem p. Ecsm Beimin 3a rpanuity b, To a He aBageTcs
HOUIOCTEA0BATENbHOCTHIO b. Eciu nanum bp] = ali], To yBesmuuBaem p eme Ha OJMH M IEPEXOAUM K
i+ 1. Airopurm paboraer 3a O(|a| + |b]).

Orciona monygaercs perrenne 3a O(|s|-X-[t|), rae ¥ — pasmep andasura. [lepebepem z u ¢, TpoBepuM
4yT0 §' ABIAETCH MOANOCICA0BATEILHOCTLIO T.

BameTnM, 94T0 MOKHO He Iepebupars ¢. Ecm Mbl 3abuKcupyeM &, Torja CHaYaa BBITIOJHAM KaIHbIi
AMTOPHUTM [ ipedbuKca CTPOKHU S JI0 TIO3UIUK T He BKJIIYATENLHO. 3aTeM, HaM HYKHO OBLIO ObI HJTH
0o CUMBOJIaM ¢, IOKa He Haimercs CMMBOJI paBHBIH ¢. OYEBHIHO, YTO HAM BLITOJHO BLIOpATh B Kade-
CTBE ¢ MEPBBIil CUMBOJI, KOTOPBIi He Gymer pasen s[z]. Tlocse 9ero, mpOIOIKUTE KAJHBIH ATTOPUTM JITst
ocTapmeroca cyddukca s naunnag ¢ nosunuu & + 1. Takum obpazom, moayunrca pemrenne 3a O(|s| - |t]).

Jlis permenua Ha TOJHBINR 0aJul, CHOBA mepebepem mo3unuio x. Jag npedukca cTpoknd S 10 MO3UIAN
X MOYKHO BBIIIOJHUTH >KaJHbli anropurm. /g cyddukca cTpoku § MOXKHO BBIIOJHATH aHAJOTHIHBII
JKaJIHBIA aJICOPUTM, HO WJTH 10 00erM CTPOKaM ¢ KoHua. Torja B ¢TPOKe ¢ OCTAHETCs OTPE30K MO3UIK,
Ha KOTOPOM HY’KHO BBIOpaTh cuMBOJ ¢ (oTanunblii or s[z]). MoxHo, HanpumMep, mbo B3ITH CHUMBOJ Ha
JIEBOH TpaHUIle OTPE3Ka, €CJU OH OTJIUYAeTCA OT S[x], mubo B3ATH GJMKAKIINN cOpaBa OTIUYAIOITHHCST
oT Hero. JImsa KaxK0T0 CUMBOJIA, HAWTH OJMKAMIINI CIIpaBa CUMBOJI, OTJIUYAONIIMICST OT HEro, MOXKHO C
HOMOIIBIO TUHAMUIECKOTO IPOrPAMMHUPOBAHUS.

Hakower, 3amMeTnM, 910 HE HYKHO 7151 Kaxk 1010 npedukca (n cyddunkca) 3aHOBO ¢ HAYA/IA BBITOJTHITE
JKaIHBIAH aaropuTM. MoKHO 3a 1y1s BCeX IpebUKCOB HAHTH 3TH 3HAYEHUS OJUH Pa3 3aIyCTUB JKaIHbIi
aJITOPUTM JJId [IOJIHOH CTPOKHU S.
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3apaya C. Knbep-B3s0om

Aemop 3adanu u paspabomuur: Hukorati Byduwn

Yrobb! pemuTh TPETHIO MOA33,1a9Y, MOXKHO OBLIO 3aMETUTh, YTO KAXKIOMY U3 UTPOKOB BBITOTHO, HE3a~
BUCUMO OT JIEHCTBUI BTOPOIO, XOJUTH TaK, YTOOBI OH CMOT CJI€JaTh KaK MOXKHO OoJibiine x0j0B. s
Ka}K,Z[OI;‘I BEPIINHBI MOXKHO BbBIYUC/IUTH l@n[?}] — AJInHYy CaMOTo AJIMHHOTO IIyTW, HAYUHAIOIIEroCd B BEP-
mmne v. JIng Bcex BEpIIMH, M3 KOTOPBIX JAOCTHKHUM IHKJ, len[v] = 0o, mocte 9ero MOKHO yIAIUTh BCE
HUKJIbIL, rpad) CTaHET AIUKJIMICCKUM, MO2KHO 6y;|;eT HOCTPOUTL €TI0 TOIIOJIOI'NYEeCKYI0 COPTUPOBKY M BbI-
YUCJIUTH 3HAYCHUA JIJId OCTAaBIINXCA BEPHIINH C IMOMOIIBIO METOJa AMHAMWUYCCKOTO MPOTPaMMHWPOBAHMA.
ITapa BepmmH v, w BXOAUT B OTBET, ecau len[v] > lenfu].

JLst permennst OCTaBITIXCS TIOA33ad, HYKHO ObLIO 3aMETHTD, 9TO B 9TOH 3a7atde OB OTTHCAH TTPOIEC,
KOTODBII SBJISETCS HECUMMETPUIHON KoMOuHaTOpHO nrpoii. [loiiMem, kakue y 3T0it urps! cocrosaus. [le-
pen TeM, KaK XOJ, CAeSIaeT MePBRIA NTPOK, HaM BarXKHA, TOJBKO WHMOPMAIIIS O TIO3UIAAX TOKEHOB TTEePBOT0
u BTOpOro Urpokos. llepes Xo70M BTOPOro UrpoKa, HaM MOMUMO MO3UIIHNE TOKEHOB TaKXKe HYXKHO 3HATH
CHEMBOJI, IO KOTOPOMY Iepelesa IIEPBhI NI'POK Ha HOCJIeIHEM XOIY.

Mok Ho mocTpouTs rpad, B KOTOPOM BEPIIMHBI COOTBETCTBYIOT OIMCAHHBIM COCTOSHUSM, a pedpa cooT-
BETCTBYIOT XO/IaM MI'POKOB W BCEr1a BEAYT W3 COCTOAHMS [IEPBOTO TUIA B COCTOSTHME BTOPOIO U HA0ODOPOT.
Cocrosinue, U3 KOTOPOTO HET HU OJIHOTO IIePeX0/ia, SBJSeTCS MPOUrphimHbIM. Ecjin u3 cocrosHus ecrb
nepexon B IIPOUTPBIIIHOE, TO OHO BBIMI'DBIITHOE. ECJTI/I "3 COCTOAHUS BCE IE€PEXOAbl BEAYT B BBIMI'DbBIIIHbIC,
TO OHO TTPOUTPBITITHOE. OTBeTOM ABJIACTCA KOJIMYIECTBO BBINUTPBINITHBIX COCTOSTHU T TIEepBOTO THUTIA.

Taxum obpazoM, ecau O6b1 Tpad COCTOAHMI OBLT ANUKJINYECKUM, MOXKHO OBLIO OBI CIeJaTh ero To-
TOJIOTUHYECKYIO COPTUPOBKY U JJId KaXKJI0TO COCTOAHUA BBIYUC/IUTDH BbII/IprIH_[HOCTb/HpOI/II‘pr]_HHOCTb C
[IOMOIIBIO METOJA JTUHAMIIECKOTO MpOorpaMMupoBanus. MoKHO J0Ka3aTh, YTO €CJIM UCXONHBIN Tpad sB-
JIACTCA alTUKJIMNICCKUM, TO 1 Fpacb COCTOSTHUN ABJISI€TCH ANMUKJINYCCKIM. HOSTOMy, 9TO IMO3BOJIAECT PEIuTh
YeTBEPTYO 1moA3aaqy. s yckoperust, MO2KHO He CTPOUTH I'pad siBHO W BOCIIOJIB30BATLCS JIEHUBBIM JIH-
HaMHWYEeCKUM IIPOrPAMMUPOBAHUEM.

Eciin xe rpad cocrosiHuil CONEPKUT MUKJIBI, TO HEKOTOPbIE COCTOAHUS SBJISIOTCH HUYEHHBIMHU, 3TO
03HAYAET, YTO UIPA W3 ITOrO COCTOSIHUA HUKOTIA He 3aBepmmTcd. Jlas Toro, 4rodbl ompeiaesnTsh THUIl
KaXKJIOTO U3 COCTOSHUI B IMUK/JIMYIECKOH HI'Pe, MOYKHO BOCIIOJIb30BATHCS CTAHIAPTHBIM METOJOM — pe-
TPOCIHHEKTUBHBIM aHAJIN30M. EI‘O CyTb 3aKJ/II0HaeTCsd B TOM, HTO OH CTAapa€TCd OIpPEeAC/IMTh TUIIbl BEPIITUH
Ha9YMHaaA C TE€X, U3 KOTOPHIX HET TepexXoJ0B (HaHOMHI/IM7 Y9TO 9TU BEPIUHBI ABJIAIOTCA HpOI/II‘pr_HHBIMI/I).
Ecan B KaKoii-T0O MOMEHT M3 BEPIITUHBI, TUII KOTOPOil MbI €ITle He OTPEe/UIN, TOABIIeTC pedpo B Mpo-
WUTPBINTHYIO, TO 3Ty BEPIITHHY Mbl MTOMEYAEM BBIUTPHINTHON. FCanm B KakO#-TO MOMEHT W3 BEPIIMTUHBI, THUII
KOTODO# MBI €I1le He OTIPeIeSIUIN, Bee pebpa HAYMHAIOT BECTU B BBIUTPHIIITHBIE, BEPITUHA CTAHOBUTCS MPO-
urpeimHOi. Ecin Takux BepInH He O0CTAIO0CH, IPOITeCC IpephiBaeTcd. Bee BePITUHbBI, THIT KOTOPBIX MBI HE
OTIPE/IEJINIIN, TTIOMETAITCS HUIEeHHBIMH.

3apava D. lNMober u3 3panuna

Aemop sadavwu: JJanuus Opewmnuros, paspabomyuk: Apcenuti Kupuanros

Obmiasg naes

Bamernm, uTo eciau k pas UCIOIB30BATEH YUI HA ITAYXKE T, TO B CJEAYIONHMI pa3 HyKHO OyaeT UCIoIb30-
BATh YMI HA dTaxKe T + 2 - k. [locunTaeM MeTOZOM AMHAMUYIECKOrO IPOrPAMMHUPOBAHUS BEJIMIUHY dp; —
MHHHUMAJIBHOE KOJIMYECTBO SHepFI/II/I, KOTOpOQ Hy)KHO HOTpaTI/ITb, qTO6bI 0OKa3aThCd BMECTE C HO.HI/ILII/IGIZ Ha
3TaKe 1©.

Pemenue 3a O(n?)

BaMeTnM, 9TO eCAM ITAXKY ¢ U j HAXOAATCI Ha PACCTOAHNE, KPATHOM 2 - t;, TO MOXKHO TOMACTE C 3TaXe 1

Ha 9TaXK j, OTPATHB ¢; - 3+ sueprun. OGHOBUM 3Hadenne dp; Beamdaunoil dp; + ¢; - 3. Mbl naydnancs
T K2

cuurarh 9Ty AuHaMuKy 3a O(n?).
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ITonnoe pemnienune

BamernM, 9T0 I=° 9T0 ToKe camoe, UTO |5 | — | 5% |, Belb @ M j MMEIOT OMMHAKOBBIN OCTATOK 110 MOJLY/IIO
1 1 1

2 - t;. Torga 3nauenue dpj MOXKHO OCYUTATH, IOACTABUB T = LQ%LJ B ypasuenne ¢; - +dp; — ¢; - [ 37 |-

3aBeséM /18 KazKJIoTo ocTaTKa 1o MomaynaMm 2, 4 u 6 csoé gepeso Jln HYao. Torna sHauenne dp; MOXKHO

Hoﬂqu/ITb KaK MUHHUMAJIbHOC 3HaQYCHUE, HOﬂyquHoe 13 3TUX AEPEBLEB, AJId KaXKJ0T0 9HC/IA ti C HY2KHBIM

ocrarkoM. [Tosmyunnocs permenne 3a O(nlogn).
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