Tpuauate nNATas BCEPOCCUMIACKAs ONIMMNNAAA LUKOJBHUKOB MO UHOPMATUKe, NEPBbI Typ
Tromenb, 3 anpens 2023 roga

3apada 1. BuaeoHabnogexue

Paccmorpum s Hagasma omHOMepHYIO 3ajgady (h = 1): mycTh y HAC eCTb TOPU30HTAJIbHAS IIOJIOCA
JUIMHBL W, Ha KOTOPO# OTMEYEHbI SYeiikn ¢ KoopauHaTaMmu ¢;. OTcopTUpyeM KOOPAUHATHI 110 BO3PACTAHUIO.
MozkHO TIepebupaTh CABUIH 9TOH MOJIOCH U BHIOPATh CPead HUX MpaBUJIbHBI oTBeT. OIHAKO CYIIECTBYET
6ostee 3bdHEKTUBHOE peleHne:

PaccMoTrpum napy coceHUX 3aHATHIX S49€€K ¢; U Cjy1. ECIU CABUHYTD 110JIE TaK, YTOOBI BCE CBODO/IHBIE
AYEKI MEXK ]Iy PacCMaTpPUBaeMOIl Iapoil oKkasaanch Jinbo B HadYaJIe, JIMOO B KOHIIE TIOJIOCHI COOTBETCTBEHHO,
OCTAaBIIIHECS C TOJIOCE 3aHSIThIE TUEHKN OYIYT COMEPKATHCS B «IIOJIIOJIOCEY JUIMHBL W — Ci1 + ¢; + 1.

Yro6b! 10OUTHCS TAKOI'O CBUTA, HAM MTOTpeOyeTCst JinbO ¢; CJIBUIOB BJIEBO, TUOO W — ¢;41 + 1 CIBUTOB
BrpaBo. Ocraercst He 3a0BITh, UTO 38 ) CIBUNOB MOXKHO ITOJIYIUTH HOJIIOIOCY JJINHOM ¢, — ¢1 + 1.

[TepebepeM mapbl COCETHUX JEMEHTOB, M CPEIU TEX, PACCTOTHHE MEXKJIy KOTOPBIMH MaKCHMAJIBLHO,
HalijleM [apy ¢ MUHAMAJILHBIM CIBHI'OM COIVIACHO (pbopMyJsiaM BbIlie Bbiie. Taxum o6pa3omM, Mbl PEIIUIN
OJTHOMEPHYIO 3a/1ay.

JLJ1s1 IIOJIHOIO PeIeHHsI OCTAETCA 3aMETUTh, YTO 3a/a4H 10 JIBYM KoopauHaTaM HezapucuMbl. Inpuma
ITOKPBIBAIONIEr0 MHOTOYTO/JIBHAKA HE 3aBUCUT OT CABUIOB BBEPX W BHU3, & JJIMHA — OT CJABHUIOB BJIEBO
¥ BOpaBo. Tak 49TO IOJyYUM OTBETHI IO JBYM H3MEPEHUSAM, IHEPEMHOXKUM ITOJIy4YeHHbIE JJIMHBI, ITOOBI
HOJIyYUTH IJIOIMIA/Ib IPAMOYTOJbHUKA («KOMIAKTHOCTB» ), M CJOXKHUM KOJIMYIeCTBa JEHCTBUIl 110 KasKIOMy
U3MEPEHHUIO.

3apada 2. TaHoe nocnaHune

B nozxzazade 1 snauenne k; = 1, To ecrs |T'| = 1. Torna mist nepenadn coobIEHUs] U3 € JMHCTBEHHOIO
qrcia t] MOXKHO mepenarh ancyo (1 + 1) mod n. 3xech u ganee nox mod n moJpasyMeBaeTcst OLepaIist
B3STUsI OCTATKA OT JIEJIEHUsl Ha M Jjisl TeX YUCEsI, KOTOpbIe GoJibile n. AHAJIOTHYHYO ujelo (pubaBuTh
K KaxKJIOMy 9UCJIy 110 1) Hy’KHO HIPUMEHUTH U B HOJ3ajat4e b, rj1e JJisi KaxK0ro Ircia t; rapaHTupyercs,
gro t; + 1 me Bxomur B 1.

B momsamate 2 HeoOxommMo TepenaTh Ba dUCaa t; U to, AHAJOTMYHO MOXKHO IepeaaTh UNCa
(t1 +1) mod n u (t3 + 1) mod n, ecim yucna t1 u to He cocefuue (¢ yIETOM 3aIUKIUBAHUS, T.€. CJIEYIO-
muM ocsie duciaa n Gygem caurarsb qucso 1). Econ xe aucia t) u t cocennue (¢ yaéToM 3alUKINBAHUSI,
qucaa n U 1 TakzKe CIuTaeM COCEIHUMNI), TO MOYKHO B3sTh uncia (t1+2) mod n u (t2+2) mod n. [Ipomecc
nemudpoBaHus COODIIEHNST YCTPOECH TaK K€: €CJIU MOJYyUYEHBI HE COCEIHUE UHNC/a, TO HY?KHO BBIUECTb U3
KaxkJIoro U3 HUX 1, mHadYe HY»KHO BBIYECTH 2.

B nogzasade 3 snavenue k = n /2, nosToMy MHOXKECTBO R OyJIeT sIBISATHCS JIOMOTHEHEM MHOXKeCTBa T .

B momzamate 4 Hy:kHO paccMOoTpeTh ciay4ait k = 3 npu n = 7. Takux moaMHOXKecTB OymeT 35, MOXKHO
U3YYUTh CTPYKTYPY TAKUX MHOXKECTB M COIOCTABUTH OJHOMY MHOYKECTBY JPYIroe, OCTaJIbHbIE 3HAYECHUSI 1
u k cBojgTCs K 9acTHBIM caydasM k=1, k=2 u k =n/2.

B moazasade 6 0Tpe30K MexKy MUHUMAJbHBIM M MAKCHUMAJbHBIM 3HAUYCHHEM t; MEHbIle, 4eM n/2,
ITOTOMY MHOXKECTBO 1’ MOXKHO CIBUHYTDL, IPHOABUB KO BCEM €ro djIeMeHTaM 3Hadenue t —t; + 1, To ecThb
qucsIo t; nepexoaut B uuciao (t; + tp —t1 + 1) mod n.

Wnen, Bo3HuKIIME NMPHU aHAIN3€ YaCTHBIX CJIy4YaeB 3aJa4d, IMO3BOJISIOT MOCTPOUTHL OOIee pelleHue.
JlaBaiiTe 111 KazKI0r0 IepeIaBaeMoro ducia t; mornpobyem g00aBUTh CJeAyIoIee 38 HUM YUCIO0, TO €CTh
t; + 1. Ho eciiu uuciio t; + 1 Takke BXOAUT B MHOXKECTBO T, TO mepeiiiéM K pacCMOTPEHUIO ducia t; + 2,
HO TOTJIa HaM HY2KHO OyzeT 100aBUTh B MHOXKECTBO R y»Ke IBa CJIedyIONuX Yucjaa. TakuM o0pa3oM, MbI
ITBITAEMCSI TIOCTPOUTH MHOXKeCTBO R m3 k 3/ileMeHTOB Tak, 4TOOBI MEXK/y 3dJIeMeHTaMH MHOXKecTBa 1 u
9JIEMEHTaMHU MHOXKeCTBa R, B KOTOpbIe OHU IIePeIIn, He ObLIo duces1, He monasimux Hu B 1, #u B R.

DTO MOXKHO peajn30BaTh caeayiomumM obpasoM. Ilycrs nepemennas count paBHa KOJIHYIECTBY 3JI€MEH-
TOB, KOTOPO€e HaM HeoOX0InMO 100aBuTh K MHOXKeCcTBY R. PaccmarpuBaem umnciia mocjeqoBaTeabHo. Ecin
TeKyIllee PacCMaTpUBaeMOe YHCJIO BXOIUT B MHOXKeCcTBO 1, To yBeqmuuBaeM count Ha 1. Ecim rexkyimee
paccMaTpuBaeMoe UHC/I0 HEe BXOJUT B MHOXKecTBO 1, TO ;100aBjsieM ero B MHOXKeCTBO R m ymeHbImaem
count na 1. Ecim mociie paccMoTpeHnsl 9HC/Ia 1 0Ka3aj0Ch, 910 count > 0, TO HEOOXOAUMO J00ABUTH
count MUHUMAJIbHBIX 4uces (HauuHast ¢ 1), KoTopble He BXoAAT HU B T, HU B mocTpoeHHoe R.

KosmmaecTBo HabupaeMbIX TaKUM pellieHneM 0ajIoB 3aBUCAT OT 9P PEKTUBHOCTH PEATUIAIMHI JAHHOTO
aaropurMma. Hampumep, ecu mmocie[oBaTeIbHO PaCCMATPUBATE BCE TIUCTIA OT 1 10 1, U TIPO KaXKI0€e TICIIO0
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or 1 /10 n UpUHUMATH PEIlleHre B 3aBUCUMOCTH OT 3HAYEHUS count, TO MOJIyIUTCH PEIIeHHe CJIOXKHOCTU
O(N), xoropoe HabepéT 86 Gasios 3a noxzagaun 1-10.

B nostHOM permennn npeanosiaraercst ciokuoctb O(K) wim O(K log K), iist 4ero HeobGXoumMo He pac-
CMaTpUBaTh BCe 4ncjia oT 1 710 1, a paccMaTpuBaTh TOJBKO uucja u3 mHoxkectsa 1. Eciu count = 0, To
B Ka4eCTBE TEKYIIEro pacCMaTPUBAEMOTO 3HAUEHUS HYKHO B3ATh CJEIYyIOIIee YUCIO U3 MHOXKecTBa 1, a
eciu count > 0, To yBesmauBaeM Tekyiee unciao Ha 1. To ectb ecomm count = 0 (Mbr 3amudpoBain Bee
6mM3KHe Yrcsa oHO rpynnsl MEHOXKecTBa 1), Oy/1eM cpa3y Ke [epexXo/UTh K CJIe/YIONeMy YUCILY U3 MHO-
2kectBa 1. Eciu nociie paccMoTpenus ducia n 3uadenue count > 0, To npu jpobdbasiieHnn count MaJeHbKIX
YHCeJI B CJIOXKHOCTHU PEIIeHUs MOXKET BO3ZHUKHYTb MHOXKHUTEJb log K, ecjiu MCIIOJIb30BaTh KOHTEHHED set
11t xpanernst MHOXKecTB T 1 R. Bo3MOXKHO peanm3oBaTh pelenne u 3a jauHeiinyio ciaoxkuocts O(K), Ho
9TO HEe TPeDOBAJIOCH B ITOI 3ajate.

B Takom perrennn MOXKHO yBHJIETH AHAJOTUU € HPABUJIBHBIMA CKOOOYHBIMHU IIOCJIEI0BATEIHHOCTIM,
rJle 9ucjia MHOXKECTBa 1’ COOTBETCTBYIOT OTKPBIBAOIIUM CKOOKAM M YBEJMIUBAIOT OAJIAHC, a IUCJIA MHO-
KecTBa R yMeHbIaoT OalaHc U sIBJISIIOTCS 3aKPBIBAIOMIMI CKOOKaMu. Tak»Ke CTPYKTYPy OTBETa MOXKHO
[IPEJICTABUTH, KaK XEMI-TabJIAIly ¢ OTKPBITON ajipecariueil pa3smepa n, rje k 3JIEeMEHTOB yKe 3aHSTHI dJjie-
MEHTaMHU MHOXKeCTBa T', 1 HeoOX0auMO T00ABUTH B TAOJIHILY €mié k 9JEMEHTOB C TAKUMU K€ 3HAYCHUSIMU
Xer-pyHKINA: MHOXKECTBO R OyJIeT MHOXKECTBOM sS9eeK, KOTOPBIE 3aiiMyT J100aBJIsi€eMbI€ 3JIEMEHTHI.

Takke ormMeTHM, UTO MPOIECC ACITU(PPOBAHUS IOJHOCTHIO CUMMETPHYEH IIpoIeccy mudpoBaHUsI,
TOJIBKO HEOOXOIMMO BBIYUTATH YUCIO 1, a He npubanisaTh. s nermudpoBanus MOXKHO 3aMEHUTH KaXKJ0€
suadenue t; Ha n + 1 — ¢;, pa3BepHYTH IIOCJIEI0BATE/ILHOCTD YUCE, IPUMEHUTH TOT K€ aJI'OPUTM, UTO U
Iyt i poBaHus, a 3aTeM CesIaTh TaKoe XKe IIpeobpa3oBaHue emé pas.

3apgayva 3. Pekopabl 1 aHTUpekopabl

IToazamaua 1.

B nmammoii momzaade MaJjble OrpaHUYeHUs] Ha 7 MTO3BOJISIIOT IepedpaTh BCEBO3MOXKHDLIE Pa30UEHUs
p Ha g u r. s kaxzaoro u3 #Hux 3a O(n) JUHEHHBIM TPOXOJOM HACUYUTBIBAECTCS UHCIO PEKOPIOB U
AHTUPEKOPJIOB B COOTBETCTBYIOIINX IepecTaHoBKax. Takum obpasom perenue paboraer 3a O(2" - n) Ha
OJIMH TECTOBBII CJIy4ail.

ITonzamaua 2.

Bocmonesyemes JuHAMIYECKIM ITPOTPAMMUPOBAHIEM JIJIS PelIeHns TaHHOI 3a1a4n. Beeném dp; o p —
MaKCUMAJIbHBINA OTBET, €CJIN Pa3dbuTh MpedUKC JJIMHBL ¢, TaK ITOOBI TOCIEHUN PEKOp/l B ¢ OBLI paBeH a,
a TOCJIeHUM aHTUPEKOPI B 1 OBLT paBeH b.

Torma, cymecTByIoT caefyiomue Iepexoabl U3 dp; 4 p:

® dp;i1ap < dpiap, ecma piy1 < a, Gepem B g
® dpiti,apb < dpiqp, ecma pi1 > b, Gepem B 7
® dpit1pi1,p < dPiap + 1, eciu piy1 > a, Gepem B g
® dpiitapii < dpiap + 1, ecim pi1 < b, 6epem B 1

Bcero O(n?) cocrosmmii, n3 xazaoro u3 xoropsix O(1) nepexonos. Takum 06pasom pemrenne paboTaeT 3a
O(n3) ma ofMH TeCTOBBIH CITyHaii.

ITonzamaunm 3-4.

Paccmorpum muHaMuKy U3 mpeablayIneil moa3a adn.
Pasnemum cocrosinns Ha JIBa THUIA:

1. Cocrosmue dp; qyp, e a > b. 3amernm, Torjma s jmoboro x, jmbo a > x, mmbo b < z. Torma
B35IB 9JIEMEHT T B COOTBETCTBYIOIILYIO IIOJIIOCIEI0BATEILHOCTD, MOXKEM He M3MEHUTHh PEKOP U aHTHpe-
kopa. Takum oOpazoM, u3 ocTapInerocs: cyddnkrca MOXKHO BIOPOCUTD JIFODOI 9JIEMEHT, He U3MEHUB OTBET.
Torna BeiGepeM Ha cyddUKCe JIMHBI 11 — i KAKYIO-TO IIOJIOCIEIOBATEIBHOCTL p) B KadecTBe peKOPJIOB,
GOJILIINX @, ¥ HOMANOC/IEA0BATEJILHOCTL ¢ aHTUPEKOPIOB, MEHBIINX b, BBIKMHYB 3JIEMEHTbI, He IIONaBIIIe
B p/ wim ¢'. st Mmakcumusanuu orseTa HeobxoauMo Bbibpars B Kadectse p' HBII (maunGosbinyio Bozpac-
TAIOIILYIO TIOC/IE0BATEIBHOCTD), a B KadecTBe ¢ HYTI (HanbGosbuiyio yObIBAIOIILYIO MOC/IEI0BATEILHOCTD)
Ha cyddukce JIMHBL 1 — .
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2. Cocrosmme dp; qp, Tie a < b. 3amMeTnM, 9TO B TAKOM COCTOSTHUH, MBI pa30n/n NpeduKe IINHBI { Ha D
U ¢ TaK, ITO MAKCUMAJIbHBII 9JIEMEHT B P PABEH G, & MUHUMAJIbHBINA 3/IeMeHT B ¢ paBeH b. Takum o6pazom,
BCe 2JIEMEHTBI < ¢ HAXOJATCH B P, & BCE 3JIEeMEHTHhI > b HaxomsaTcsa B ¢. Takux pasbuennit mpedukca JIuHbI
1 "He 6osiee ueM ¢ + 1. CymMMapHO mojiydaeM, 9YTO COCTOSHUN Tuna 2 — O(nz).

Hacuuraem jyist kaxmgoro i,z : LIS(i,z) — HBII na cyddurce mimnbl n — i, HAUMHAIONYIOCS C
ssieMenTa > x. Anasornuano, HacuntaeM LDS(i,x) — HVII, nauunatoniyiocs ¢ ssementa < x. 9rta 4acTb
paboraer 3a O(n?logn) mmm O(n?) B 3aBUCHMOCTH OT peaTM3AIAH.

aJstee mojiepKuBaeM JTMHAMUAKY TOJIBKO JIJIsi COCTOSIHUI THIIa 2 U IIPU [IEPEXOJIe B COCTOsiHME TUma I
ob6HoBisieM orser 3a O(1).

Jrst momzataan 3 — peammsanust 3a O(n?logn), ama 4 — za O(n?).

ITonzamaua 6.

SaMeTnM, UTO AUHAMUKY M3 TMOA3a7ad 2—4 MOXKHO TMEpPeCUINTHIBATL M (DEKTUBHEE, UCTOTL3YT TEPEBO
OTPE3KOB.

A mmenno HacunTeiBaTh HYII 1 HBIT MokHO ¢ TOMOIIBIO JIepeBa OTPE3KOB 110 YBEJIUIEHUO JJINHBI CYd-
dukca. OgHAKO, TAK KAK B JIMTHAMUKE HAM HY?KHO yBeJmauBaTh yimHy npedukca, o HYIT u HBIT moxHO
OTKATBIBATh. DTa dacThb paboraer 3a O(nlogn).

Hastee, arobbl Bce cocrosinust Tuna 2 —(i,a,b) MOXKHO HOJJIEPKUBATH B OJJHOM M3 CBOMX 3JIEMEHTOB K
IpuMepy B @ B JepeBe oTpe3koB. lIpu paccMoTpenun 3jieMeHTa p; = X:

1. Vnangercss posao 1 cocrostuue tuna 2 (i,a,b), Takoe uro a < x < b u m0bABISIOTCS JiBa HOBBIX
cocrosinust tuna 2 — (i + 1,a,2) u (i + 1,2,b).

2. U3 Beex cocrosiumit tuna 2 (i,a,b), Takux 9ro x < a < b, MOKHO C/IeJIaTh HEPEXOJl B COCTOSTHIE
tuna 1 — (i+1,a, ). IIpu stom u3 Hero orser Gyzer Kak dp; qap + 1+ LIS(i+1,a) + LDS(i+ 1, ).

3. Anajornuno 2, Ho a < b < .

Takum o0pazom, ecjau MOAAECPKUBATH B OJHOM JIEpEBE OTPE3KOB B 3JIEMEHTE « 3HAUYCHUE
dpiap + LIS(i + 1,a), obrOBIATE OTBeT JyIst BTOporo ciy4das moxuo 3a O(logn). Anamornaso obpa-
barbiBaeTCs Cirydait 3.

Cymmapho nostydaem perrenne 3a O(nlogn) Ha oxus TecTOBBI Ciryvaii.

3apaya 4. YnbTpa mex

ITpu k < 4 MOXKXHO permuTh 3a/1a49y 1mepebopoM BeeX BO3ZMOXKHBIX MHOYKECTB A (O(22k) HITYK) U CUMY-
JIATIMe mporiecca Jijis HUX.

Paccmorpum 1o, kKak paboraer Harn mporecc. PaccMoTpuM OMTOBLIN O0p ABOMYHBIX 3aIuceil Bcex
TICEST MHOXKECTBA (KayK/10€ 9HCI0 PAacCMATPHUBAETCs OT CTapimero 6ura K MiajmeMy). [ybura Takoro
bopa paBHa k.

3aMeTuM, ITO eCJIi Halll OOp MOJIHBIN, TO €CTh Hallle MHOXKECTBO COCTOUT U3 BCEX UUCE] U UMEET pasMep
2k to mex IpeJiesl TaK2Ke paBeH ok,

[Iycts mam 60p He mosHbIH. PaccMorpuM JjieBoe u IpaBoe MOAEPEBbs KOPHS HAIero oopa.

e Ecim jleBoe MOIIEPEBO 3AIOMHEHO HE HOJIHOCTBIO, TO mex = m Gymer < 281 cremosaresnsno
MBI ciiestaeM oneparmio G(m — 1). Iocse Takoii onepanuu Bee 3J1eMEHTbI KOTOPbIE ObLIN B JIEBOM
mojiepeBe 6opa OCTAHYTCs TaM, BCE KOTOPBIE OBbLIH B IIPABOM IOJIepeBe 60pa TOXKe OCTAHYTCS TaM.
[Tpu 3TOM B JIeBOM TIOZIEpEBE OCTAHETCS XOTst ObI OJINH OTCYTCTBYIOIIHI 3JIeMEHT. 3HAYUT B IPABOM
moJiepeBe Haiero 0opa MOXKeT ObITh MPOU3BOJILHOE MOJIMHOYKECTBO, MbI MOYXKEM PaCcCMATPUBATD
TOJIBKO JIEBOE TIOJIJIEPEBO U yOPaTh M3 BCEX YUCEJI CTAPIIN OUT, Mex-IPeiesl OT STOTO He U3MEHUTCS.

e Ilyctp Bce JieBoe mojIepeBO 60pa IMOJTHOCTHIO 3aloJHEHO. PaccMOTpuM IIpaBoe  MOJJIEPEBO.

2F=1 npaBoro mojmepeBa ecTh B MHOMKecTBe. Torsa

ok-1

JomycTuM, YTO MUHHUMAJIBHBIA 3JeMEHT
mex = m > 271 crenoBaresbro MBI CresraeM onepario G(m — 1) ¢ gucaom m — 1 >
Torga 3aMeTnM, 9TO IOCJE OMEPAIUN IIOJJIEPEBhbsl ITOMEHSIIOTCS MEeCTaMU U MbI IOJYyUUM IE€pPBBIi
caydait. Ho Torma rmomeHsieM HOQIEPEBbs 0 BBIIOJHEHUS OEPAIME. 3aMEeTUM, UTO TaKoil 6op Oy-
JIeT yJIOBJIETBOPSATH EPBOMY CJIYYaI0 U Mer-Tpejiel MHOXKECTBA He U3MEHUTCH I10CJIe 3aMeHbI.

e IlycTh Bce JjieBoe moiepeBo 60pa MOJHOCTBIO 3alojiHeHO. Pacemorpum mnpaBoe mojiepeso. Jlorry-

2k71 — 2k71

CTHUM, YTO MHUHUMAaJIBHOI'O 3JIEMEHTa HeT B MHOXKeCTBe. TOF,ZL& mex n MBI Je/laeM

CrpaHuua 3 us 5



Tpuauate nNATas BCEPOCCUMIACKAs ONIMMNNAAA LUKOJBHUKOB MO UHOPMATUKe, NEPBbI Typ
Tromenb, 3 anpens 2023 roga

OTIEPAITHIO 69(2k_1 — 1). Takas omepanust He MEHSIET MOJIEPEBbsi OOPa MECTaMH, a HePEeBOPAINBACT
UX. 3aMEeTHM, UTO eCJIH B M3HAYAILHOM MHOXKeCTBe He Gbto umciaa 28 — 1, To Temepb CHOBa JieBoe
ITOJIIEPEBO 3AII0JTHEHO, a mpaBoe He cojepykuT 2871 TIporece 3aImKIMIICs 1 Telephb BCe MOy daeMble
mez GymyT pasubl 2871, Mbl HOJIyYHIM 9TO Mer-Ipees HAIIEro MHOYKeCTBa paser 251,

e OcraJics moc/emHUH ciyvail, Korma JieBoe IOoJIepeBo 60pa MOJHOCTHIO 3AIOJHEHO, B IPABOM ITO-

2’“*1, 1O ecthb uncyo 2F — 1. B rakom caydae MBI CHadaJia ClejIaeM OIepaIiuio

JlepeBe HET JHUCia
@(Qk_l — 1), mepeBepHYB MOJIEPEBbs, 3aTEM MBI TIOJIy9INM TaKyIO XK€ CATYAINIo KakK B ciaydae 2. To
€CTb mez-IIpeses HaIllelro MHOXKeCTBa TaKoU Ke KaK mex-Ipe/jie)l IEPEBEPHYTOro IIPaBoro nojaiaepe-

Ba.

Takum obpazom, B ciaydaax 1, 2, 4 Mbl mosydaeMm 6op riayounbl kK — 1 ¢ TaKUM Ke mex-IpeaesioM, B
cydae 3 MBI HOIydaeM, UTO mex-Ipeaes MuozkecTBa pasen 2871, Taxum o6pasoM, mez-1peses MoxKeT
OBITH paBEH TOJBKO CTEIeHN 2 U ecJiu P He crerieHb 2, To orBeT pasen (. lasee Oyiaem caurars uro p = 29.

Bacdukcupyem . Hamumrem aunammdeckoe nporpamvuposanue dplk][n][last], rne 1 < n < 2% u
last € {0,1}. Buecs:

e dp[k][n][0] paBHO KommuecTBY momMHOKecTB uncen ot 0 o 2F — 1 comeprkamux 0, TaKUX 9TO MX
pasMep paBeH N U Mmex-IpeJiesl PaBeH .

e dp[k][n][1] paBHO KommuecTBy TMOAMHOMKeCTB wHces oT 0 g0 28 — 2 comeprkamux 0, Taknmx 4TO MX
pasMep paBeH n W mex-TpejieNl paBeH ¢. B 3Tom ciaydae smement 2F — 1 He JIO/KeH JiexaTh B
IIO/IMHOKECTBE.

WNunnpanusanust (COOTBETCTBYET CJIydaro 3):

e dp[q][29][0] = 1, Bce ocranbuble 3HaYeHHs ¢ k < ¢ paBHBI 0

o dplq + 1][27 + n][0] = dp[q + 1][27 + n][1] = CF, (9i_ ), BeE OcTaIBHbIE 3HAUEHMUs UpH K > ¢ + 1
paBHbI ()

®opmysibl Bbraucsienust (npu k > q + 2):

o dplk][n][0]+ = 27"__0 dplk — 1][n — r][0] - CF,._; dplk][n][1]+ = i T_ZOI dplk — 1][n —r][0] - Cgi_y

OTH mepexoJibl COOTBETCTBYIOT CJIyYaio 1, KOrja JieBoe TMOJEPEBO SIBJISIETCS HE TOJIHBIM.

o dp[k][2"~" +n][0]+ = dp[k — 1][n][0] + dp[k — 1][n][1] (pu 1 > 1)
IIepBoe ciraraemoe COOTBETCTBYET CJIyYalO 2, BTOPOE CJIaraeMoe COOTBETCTBYET CJIydalo 4

o dplk][2F~! + n][1]+ = dp[k — 1][n][1] (mpu n > 1)
Emuncreennoe ciaraeMoe COOTBETCTBYET ciIydaro 2, ciaydail 4 mpu last = 1 HEBO3MOXKEH, TaK KakK
110 ompeesenuio saementa 28 — 1 npu last = 1 B MHOMKECTBE GBITH HE JIOJZKHO

Otser na 3amaty s tpoiiku (k,n,29) 6yzer nexkars B 3nadennn dplk][n][0].

TaKI/IM O6pa301\1, HaIIPpAMYIO I10 CbOpMy.HaM npeacTaB/JIEHHBIM BbIIIE€ MOXKHO BbIYUCJ/IUTDH BC€ OTBETHI ITPU
dbukcuposanmoM ¢ 3a Bpems O(22F). To ectb obmas acumnroruka O(k4%), uro MoxkeT mpoiiTn mox3aiatm
st k< 12.

3aa1y MOYKHO peruThb 3 peKTuBHEee 1J1sI OMHON Tpoiiku. [J1st 3T0T0 3acbuKcupyeM Iy Th OT MMOIepeBa
pasmepa 29 10 Kopus 6opa. Beero ux 279 mryk. 3aMeTnM, 4TO BCe MOLAEPEBbs BUCSIINE HA [IyTH BICBO
JTOJIZKHDBI 6bITI) ITIOJIHBIMU. BCG IIOJAEPEBbs BUCANIINE Ha yTn CIIpaBa MOI‘yT comepzKaThb IIPOU3BOJILHBIE
IOJMHOKECTBA, 33 HCKJIIOUEHIEM CIIydaeB TOrO, COIEPIKATCs i dseMeHTsl 2071, 27 — 1. Torma MOKHO pas-
JAeJINTh OCTaBIINECHA 3JIEMEHTDhI, KOTOPbIE€ HE II0IIaJIn B JIEBBIC IIOI1EePEBbA Me)KrZLy IIpaBbIMU IIOJAJAECPEBbAMU,
BHUCSAINUMU Ha, IIyTH, IO3TOMY TAKO€ 3HAYECHUE PABHO ONHOMY OmHOMHAJbHOMY Koaddunuenty. Takoe pe-
mrenne paboraer 3a O(k2F~7) ma ojun Tect, 4TO MO3BOMACT MPOHTH TOArPYIIILI ¢ ¢ < 10 U MPOU3BOIBHBIM

k.
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J11st TIOJTHOTO peIeHnst MOKHO YCKOPUTH BBIYHC/ICHIE H3HAYAIBHOIO JAUHAMIYECKOTO IIPOrPAMMEPO-
BaHMHs C TIOMOIIIBIO OBICTPOro peobpasoBanust hypbe. Mbl MOXKEM 3aMETHTb, UTO IIEPEXO/IbI IEPBOIO BAIA
npu Bhraucaenun paboraor 3a O(22F)) ecm uX BBIYMCIATH HAMBHO. 3aMETHM, YTO TO UTO HYYKHO BbI-
YUCJIUTH 9TO MPOHU3BeJIeHNe JIBYyX MHOrowienos P; = dp[k — 1][i][0] n Q; = C’;k,l. [Tpousseenne MOKHO

k .
sorancanTh 3a O(k2F). Torma cymmaphoe Bpems paboTst npu dukcuposannom q 6ymer >, 20 = O(k2F),
i=q+2
nosromy obmas acumnroruka O(k?2F).
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