CtekoBoe KogamnpoBaHwue

Aemop zadavwu u pazpabommuk: Hanuua Opewnuxos

Cpazy orMeTuM, 4TO BO BCEX IO/3aJa4aX, B KOTOPBIX Y = 1, OBLIO BO3MOXKHO HAaNTH TOYHBINA OITH-
MaJIbHBII OTBET. B ocTaibHBbIX MoAzaadax peleHneM, YKIaIbIBAIONMCA B OTPAHMYEHUS 110 BPDEMEHU 1
MaMsITH, MOXKHO OBLIO HaflTH HEKOTOpPOEe MPUOJINKEHNEe OTBETA.

OcHoBHast nujiest pelennst — IuHaMUYIecKoe porpamvupoBanue. Ilyers dp[j][i] — MunmvanbHoe Kosw-
9eCcTBO JeficTBuil, HeoOX0UMOE, YTOOBI MOJIYIUTh TPEPUKC MaCCUBA ¢ JJIUHBI {, €CJIU TOCJETHUM IeHCTBU-
eM print GbuI BeIMCAH TIOJyUHTEPBA |7, 7). [lepebepeM k — HaYasI0 IPEIBIIYIIETrO BHIIUCAHHOTO OTPE3KA.
Torga naMm HeoOxouMO 3HaTH 1cp(k, j) — HAMOOJBIILYIO ODILYIO IIOC/IEI0BATEILHOCTD, HAUNHASIOILY FOCS
B o3unugax k u j.

JeiicTBUTEILHO, €CJIM JI0 TOr0 B CTEKE JIeXKasa MOCIeJ0BATEIbHOCTD 3JIEMEHTOB C II0JyHHTepBaJIa
[k,7), a Temepb JeKUT [f, 1), TO HAJIO CHAYAJIA YIAIUTh U3 CTEKa JIMIIHUE SJIEMEHTDI, & IOTOM J00ABUTH He
XBaTalolue, ocTaBuB obmmue Ha Mecre. To ecTh Ha Takoe npeobpasoBanue creka Tparurcs (j — k) — common
yaaJjenuii u (i — j) — common jo6aBienuit, rye common = min(j — k,7 — j,1cp(k,j)) — obuwmii npeduxc
9THUX JIByX OTPE3KOB.

Takum obpasom, Haso o6HOBUTE dpj][i] 1epes dplk][j] + (i — k — 2 - commony, ; ;) mo BceM k < j. Ecim
KaoK bl pa3 cauTaTh 1Cp 3a JIMHEHHOe BpeMs, Bech mepecdeT IUHAMHUKHI OyjeT paborars 3a O(n?), ecrm
e ero mpemnopcauTaTh 3a O(n?), To aunamumka nocumutaercs 3a O(n?). BoccTaHOBUTL OTBET MOYKHO
CTaHJAPTHBIM 00Pa30M: BO3BPAIAsCh «HA3a/» IO JMHAMUKE 110 OJHOMY OTPE3KY 3a IIAar.

TouHble pellleHust

B nepBoii u BTopoii moazagadax peleHne, OTBedaioee Ha 3allpoC SIBHBIM «U3BJICUCHHEM» OTPE3Ka
n 1moJacdeToM JUHaMUKM JJIgd HEeTro C HYJIA, IIPOXO/INJIO Ha IIOJIHBIN 63.J‘[J‘[7 HOTOMy YTO IO3BOJISIJIO HaAUTH
Tounoe pemienne. [T0CKOIBKY Pa3ImYHLIX OTPE3KOB MOXKeT GBIT He 6osbite O(n?), To 5TH JBe mo13a,1a
IpOXOMIIACH mHAMUKOI maxe 3a O(nt).

Vike conrmvmsuposannas 10 O(n?) AuHaMIKa TI03BOMIAIA TAKIKe MOy IUThH TOIHBIH OTBET B TPeThei
nojzajgadge.

st moa3amad ¢ 4eTBepToil o ceabMYF0 TpebOBaIOoCh BaskKHOe HADJIONEHNEe, KOTOPOe IO3BOJISIIO
COLTUMU3UPOBATDL IIOJACYET 3TOU JUHAMUKHU JI0 (’)(nQ). Bepuemcst k asropurmy mepecdeTa IUHAMUKU U
ITOMEHsIEM TIOPSIIOK ITepedopa MHIEKCOB: OyaeM mepebuparh j u k, a 3arem OyaeMm mepebupars i. Temepnb
3aMETHM, YTO OOHOBJIEHUsI, KOTOPBIE MbI JI€JIAE€M, BBITJIAIAT CJELYIONUM 00pa30M:

o st ig = j + min(j — k, lcp(k, 7)) Mt obroBsiem dplj][io] wepes dplk|[j] + ((5 — k) — (i0 — 7));

o st § < G C KasKJBIM CJIEAYIONUM (B HOPsiJIKE YMEHbIIeHNs) § 3HAUEHUE TIPABOii YaCTH yBeTMInBa-
ercsd Ha 1, Tak Kak TpeOyeT JIMIIHErO YJAJIEHUs] U3 CTEKA;

e JIJIsi i > G C KAXKIBIM CJICIYIONINM (B HOPsIIKE YBEJIMIECHNUs ) § 3HAUYCHUE TIPABOIi 1aCTH yBETMYNBACTCSI
Ha 1, Tak Kak TpedyeT JIMIITHEero J00aBIeHNs B CTEK.

To ecTb Ha caMOM Jiejle MOXKHO CHavaJa Jyist (PUKCHPOBAHHOIO j nepebparb k u OGHOBUTH TOJIBKO
dplj][io], a 3arem, BHe nepebopa k, nepebpars i u obHoBuTh dp[j][i] vepes min(dp[j][i + 1],dp[j][i —1]) + 1.
DTO MO3BOJIAET MOCYATATE Ty Ke caMmylo uHaMuKy 3a O(n?), 9To 1aeT BO3MOXKHOCTD

® BB quBepToﬁ moa3agave IocuUuTaThb ee IJjigd BCero MacCCuBa a,

e B IATOl MOJ3a aYe MOCYUTATE ee JTs Kaxk1oro cyddukca Maccnsa a (cymmapno 3a O(n3)), moce
9ero JIst OTBETa Ha 3aIpoc [I, ) ucnoab3osars dp;lopt)[r — I;

e B IIECTO# M ceAbMOIl MoA3aavuax MOCUUTATH ee JJIsi BCEIO MACCUBA @ ¥ BMECTO 3alpocoB [l, 1)
orBedarh Ha [0,7 — [), TaK KaK BCe OTPE3KU PABHBI.

[Ipu sTOoM B m1ecToit u ceabMoOIi Mmoa3aavax paboraeT KOHCTPYKTUBHOE pernenue. [lepebpem Mak-
CUMAJIBHBIN pa3Mep CTeKa 3a Bech mpoliece Kopuposanusd m. [[ocKoIbKY Mbl HAUUHAEM C IIYCTOI'O CTEKA, TO
ero JymHa OyJeT NIPUHUMATHL Bee 3Hadenus ot 0 10 m, a 3HAYUT 3a Kk onepainii BbIBO/IA MOXKHO MOJIY9UTh
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so0yto mmay Maccusa oT 0 1o k - m. Takum oOpa3omM, MOXKHO IJjIsi KaXKJIOTO 1 MOCUYUTATDH BEJIUIUHY
m+ [%l] 1 BBIOpATH Cpeay HUX MUHUMAJIbHYIO.

HerouHble pernieHust

HawBHBIM penieHreM MOXKHO OBbLJIO HAOPaTh ONpelesIeHHOE HEeHYJIEBOe KOJIMYECTBO OAJIOB: JIJIsI
KazkJIoro orpeska [l,r) npocro r — [ pa3 ciuesaeM push COOTBETCTBYIOIIETO 3JIEMEHTA, HOC/Ie Yero OJIUH
pa3 crenaeM print.

Mo2kHO OBLIO peniaTh 3a/1a9y »KAJHBIM aJTOPUTMOM: B OOITEM CJIyduae MOYKHO ObLIO IIOCUUTATDH Z-
bYHKIUIO JJIs KaXKJI0r0 cyhdUKca MaccuBa, MOCJe 9ero ¢ ee MOMOIIBIO PA3HBIMUA IBPUCTUKAMU CTAPATHCSH
pasObUTh OTPE30K 3aIpoca Ha KaK MOXKHO OoJjiee TOXOXKHe NpyT Ha Japyra. B mogzamadax ¢ a; = 1 MOXKHO
OBLIO CTApPATHCH HAOPATD JJIMHY CTeKa, Haubosee GIU3KYIO K /T — [, TIOTOMY 9TO Ipu 1 = k2 ONTHMYM
nocruraercst Ha k X push(1) + k X print.

st perriennst BOCHbMOM M AeBsATOM IMOA3aaaY MOXKHO OBLIO 3aMETHUTh, UYTO ONTUMAJbHBIA KO BbI-
DUISLIAT CJIEYIOIIM O0pa30M:

1. Gepercst KaKoii-TO KOJI JIJIst «JIEBO JacTu» (OT JIeBOi TPAHUIIb 10 2);

2. mocJenHMii BBIBOJ, 3aMeHsteTcs Ha push(2), print u pop;

3. mocJie GepeTcs ONTUMABHBIN KOJ JIIs «IIPAaBOil YaCTH» C Y4EeTOM TEKYIIEero pa3mMepa CTeKa.
OstHUM U3 CrocOO0B MPUOIU3UTH OTBET OBLI CJIEYIOIINI AJITOPUTM:

1. Hepe6epeM JJIMHY CTE€Ka B KOHIIE BBIBO/Ia JIEBOII 4acTu m B HeKOTOpOfI OKPECTHOCTU KOPHA U3 ee
JJIAHDBI;

2. BO3BMEM COOTBETCTBYIOIIee 3HaUeHNe dp, IIPEIIIOCINTAHHOTO 38 (’)(n2) Ha MaCCUBE U3 BCEX €IUHMUII;
3. mobaBUM BBIBOJ UMC/Ia 2 B KOHEIT;

4. 11 npaBoil YacTU HaiigeM Takoe OJmzKaiilnee K m 9uCIO Mo, YTO JJINHA IPABO 9acTH pacK/ialbl-
BaeTCd B CYMMY CJIaraeMbIX OT M JI0 Mg BKJIIOYUTETHHO;

O. YHOPSIOYUB cJjlaraeMble B 3TOM Pa3JIOXKEHUH, IOJIYIUM B TOYHOCTH IIOCJIE€IOBATEIBHOCTD JJINH OT-
PE3KOB, BBIBOJINMBIX KOMAaH/IHOI print — ocTaHeTCs TOJIBKO B HY»KHBIX MecTaX J00aBUTh KOMAaH/IbI
push um pop.

Hecarast m oquHHAAIIATasd MOA3ada49n TPeOOBAJIN I0IX0J1a, OCHOBAHHOTO Ha KOPHEBOHN JIEKOMITO-
sunuu. [locauraTs guHAMUKY Ha BeeX cydduKcax MaccuBa HE XBATUT BpeMeHHW u mamsaTu. Ho MoxKHO
MOCYUTATH JIMHAMUKY Ha BeexX cydduKcax, HAUMHAIOMINXCST ¢ MMO3UIINH, JISISIIIUXCS Ha HEKOTOPBIH §.

Nupivu cotoBamu, nocuuraeM dp, [j][i] — sHadenust qunamukn s cyddukca MaccusBa @, HadHHAIO-
Ierocst B MO3UINH T - §. Temepn, 11T OTBETa Ha 3aIlpoc, eCau r — | < §, TOCYUTAEM JIJIsT HErO OTIETLHYTO
nmnamuky 3a O(s?), a unave:

1. maiimem Onmkaiimnee cripaBa K [ IUCJIO M, JeJIsIeecs Ha S;

2. JUIst OTBeTa B IpaBoiil yacTu BozbMeM dpm [opt][r — m];
S

3. JUis OTBeTa B JIEBO YACTH MOCYNTAeM JUHAMEKY ¢ HyIs Ha oTpeske [I,m) 3a O(s?);

4. BOCCTaHOBUM OTBETHI U «O0DBEIUHUM» UX, IIPEOOPA30BaB IIOC/IETHEE COCTOSIHUE CTEKa JJIsi JIEBO
YaCTHU B [IEPBOE JIJIsI IPABOIl y/IaJIeHUSIMEU U JTOOABJICHUSIMU COOTBETCTBYIOIINX 3JIEMEHTOB.

3
Takoe permrenne paboraer 3a (’)(%) na mipenoacaer u O(s? + n) g oTBeTa Ha 3aMpoC, 9TO TIPH

5
s & /n naer O<n2 + qn) BpeMeH! pabOThI U JTaeT JIOCTATOYHO XOpoIlliee MPUbIMKEeHne 0TBeTa B 00JIb-
IMITHCTBE CJIYYAEB.
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