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IlepBas moarpymnia, cTaHIapTHO, I03BOJIgeT HabpaTh OaJIbl, HAIMCAB PEAJU3AIMIO OIUCAHHOIO
B ycjoBum mporiecca. IlpucBoum b <— a, U 9eCcTHO BBINOJHUM Bce m - p orneparuit. Kaxias oneparms
BBIIIOJIHSIETCS JIJIsl KAyKJIOIO 9JIEMEHTa, [03TOMY BpeMsi paborsl nosydaercs O(nmp).

Bo BTOpOIT moarpynme m = 1, 4To, B YaCTHOCTH, O3HAYAET, UTO BCEI/la IIPUMEHSETCS OHA U Ta YK€
oneparus. Cpa3y HpUBEJIEM DellleHre BTOPOil U TPeThbeil MOArpyHnbl BMECTE, [TOTOMY YTO OHU ITOYTH
HUYEM He OTJInYaioTcd. [locMOoTpuM Ha KaKIbli 9JIEMEHT IIOC/IEI0BATEe/ILHOCTUA OTHIE/ILbHO. Beero mpume-
HSI€TCS M - p Ollepaluil, Ipu KaxKJoi oleparuu a cjsuraercsd Ha d BiaeBo. Takum obpaszom, b; MOXKHO
BBIYUC/IUTH KaK

b =a;o Q(i+d) mod n © A(i4+2d) mod n © - - - © A(i+mpd) mod n>

rjie 3a 0 0bO3HAUEHA IIPUMEHsIeMasl OIIEPAILHS.

BameTnM, 9TO JUIst KayKJIOrO SJIEMEHTa MACCOBOE IIPUMEHEHHE TAKOW Olepalii MOYKHO BBIYHCIIATDH
6bICTPO. A MMEHHO, Pa306beM BeChb a Ha «IUKJIBI» 110 ¢asury Ha d. Takux mukios Oyer posHo ged(n, d),
U IS KaXKJIOr0 ¢ yKasaHHasl BBIIIE [OC/IE0BATEILHOCTD JIEMEHTOB @ OyjeT 00pa30BbIBATH HEKOTOPLIi
OTPE30K Ha IUKJe (BO3MOMKHO, C HECKOJILKIMH IIOBTOPEHUSIME IIMKJIa IieJuKkoM ). [list oneparuit and u or
MO2KHO 3aME€THUTb, 9YTO IEJIMKOM BOHIG,ZLL[[I/II../'I B IIOCJIEJOBATEJIBHOCTH MHOI'O pa3 IMUKJI MOXKHO OT6pOCI/ITb,
U OCTABUTH TOJBKO «XBOCT» He Gouiblie Iukia. s onepaiun xor HaJ0 y4ecThb JIMIIHUI pa3 Xor BCex
9JIEMEHTOB IIMKJIA, €CJIH UK/ BOIIET B IOC/IEI0BATEILHOCTD HEUETHOE YHCJIO Pas.

Tenepb, 4T0OBI It KaXKJIOTO § MOCYATATH 3HAUEHHE OIEPAIUH Ha OTPe3Ke (DUKCUPOBAHHON JIJIMHBI,
JOCTATOYHO ITPONTUCH IO BCEM ITUKJIAM «OKHOM>» (DUKCUPOBAHHON IITUPUHDI, IOIJIEPKUBAS OIIPEJIEIEHHY IO
nndopmanmo. st xor 910 GyIeT MPOCTO XOr BCEX IJIEMEHTOB Ha OKHE, JJIs or W and — HAJU4IHE B
OKHE B KaxKJIOM Da3psijie ¢/IMHUIIbI WM HyJIsI, COOTBETCTBEHHO. Bpemsi paboThl TaKOro peleHusi paBHO
O(nlog max(a;)).

Permtennst cireyrommx mMOArpyIIn siBISIIOTC MOANGMUKAIIMAMEI OIUCAHHOIO pellleHus. byaeM paccmar-
PHUBATh KayKIYIO U3 M Ollepalliii OTAe/JILHO, TOMIA IJIsl Hee IOCJIEN0BATEILHOCTD 9JIEMEHTOB, 00Pa3yOIINX
B KOHEYHOM HUTOre b;, 00pasyeT CBOH IUKJI, y?Ke C IaroM md BMecTO d.

B dgerBeproii moArpymnme HeT onepamuii Xor, MO3TOMY JOCTATOYHO B KarKJIOM OHTE HE3aBUCHUMO
HaWTH TOCTEIHIO omepanuio Buia b; < b; or 1 wam b; < b; and 0, KoTopble 3a0a0T (PUKCUPOBAHHOE
HOBOE 3HadeHue b; BHe 3aBucHMOCTH OT craporo. OcragbHble onepanun b; He MeHsIOT. Jlas Kaxkmoit us
m ounepanuil HaiJieM COOTBETCTBYIOIIee eii IIocJe/iHee nMerolnee 3HaueHue IPpUMeHeHNe 9TON ollepalun B
nukje. Ouarh ke, [AjIsd 9TOr0 MOYKHO BOCIOJIB30BATHCA «CKOJIB3SIINM OKHOM» (DPUKCHUPOBAHHOMN ITNPUHBI,
60 ke 3a O(n) HANTH [T KAXKIIOTO JIeMEHTa MO3UINI0 O/kaiimero Hy/s u OJuzKaiined e nHAIBl B
KaKJIOM pas3psiie.

Ilaras moarpymnma rapaHTHPYET, UTO JOCTATOYHO 0OpaboTaTh TOJBKO OJWH OUT B KarKIOM YHCJIE.
970 1m03BOJIsIeT HEAI(MDMEKTUBHBIM DEIIEHUsIM C TON Ke mjeell HabpaThb OaJLIBI 3a CUET TOrO, UTO HAJI0
obpaborath B &~ 30 pa3 MeHbIlle HE3ABUCUMBIX OUT B KarKJIOM UHCJIE.

Jljist TIOJTHOTO pemieHus Tak »Ke TPeboBajIoCh HAXOAWTh XOr Ha OTpe3kax B Iwukie. OaHakKo HaI0
OBLIO0 3aMETUTh, YTO HAC MHTEPECYET TOJHKO MHOXKECTBO OIEPAIMI XOr IIOCJIe MOCIETHEr0 AeCTBYIOIIErO
Ha 3Hadenne and mim or. Bee 110 9T0i mocsieHeit qeficTBYIOIIei orepannn He nMeeT 3HATEHU, a I0CIe Hee
MMeIOT 3Ha9eHne TOJILKO XOIr bl. ITOObI HAXOAWTh XOr Ha IPOM3BOJILHBIX OTPE3KaX B IUKJIE, JOCTATOIHO
[TOCYUTATh AHAJIOT MPE(MUKCHBIX CYMM U BBIYHUC/IATH €r0 KaK Xor ABYX IpedukcoB. Bpems paborel Bcero
permennst nosyvaercs O(nmlogmax(a;)).

Ecrb anprepnarusHOe 10JiHOE perenne, paboratoree 3a Bpems O(nlogmax(a;) + nlogp). MoxuHo
obpabaTeIBaTL BCe OUTHI OMHOBPEMEHHO, ITPpeoOpa30BaB IMPUMEHSIEMbIE K 9HC/IaM OIEPAITUH.

3aMeTuM, 9TO OTHOCUTEIBHO KarXKI0r0 OuTa Jirodasi KOMIIO3UIUS TPEX JAHHBIX OMEPAINil C 33 [aHHBIMI
BTOPBIMH apryMeHTaMH — IIPOCTO HeKOoTopasi OysieBa (DYHKIUS OT H3HAYAJBHOIO IEPBOIO apryMeHTA.
Bocnosbayemcest njieeii JBOMYHOrO MorbeMa n HaiiieM Jijist Kaxk1oro ¢ pyHKImio op[ql[i], cooreTcrBytontyo
npumMeHeHnto 29 GJIOKOB II0 M OIEpaIlnii, UCIOJIB3Ysl B KAUeCTBE BTOPBIX apI'yMEHTOB 3JIEMEHTBI C IIIaroM
d, nagaunasi ¢ i-ro. Ilepexon or ¢ K ¢ + 1 ocyiecTBiseTcs KaK BBIUYACIEHUE KOMIO3UIIUU JIEBOM U TIPABO
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TOJIOBUHBI ONIEPAITUA.

Ecim Teneph aHAJIOrMYHBIM 00pa30M IOCYUTATHL KOMIIO3UIMKA HEe TOJILKO 29 GJI0KOB, a p >> ¢ 6JIOKOB
[0 BCEM IIEJIBIM HEOTPUIATENLHBIM ¢, OCTAHETCS TOJIBKO [T KaK/ioro 6mura mcxomHoro wucia 3a O(1)
HPUMEHUTDH [OJIyYEHHYIO OlIEPAIUIO.
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