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Crauajra HaffIEM 9UCJIO CIIOCOOOB BHIOPATH BBICOTHI TOPU30HTAIBLHBIX CTOPOH OJTHOTO MIPSIMOYTOJIbHUKA.
CrpoerpyeM st 9TOTO IPSIMOYTOJBHUK Ha BEPTUKAJIBHYIO OChb, OH Ha HEll BhICEUeT IPOMapPKUPOBAHHBII
orpesok aymabl H. HaMm Hano BoibpaTh Ha HEM HONOTPE30K MIUHLL He 6osee h. Ecau nymuna paBHa eIuHuIe,
TO ecTh H moI0KeHUit, Te ero pa3MecTUTh, ecan aBoiike, To H —1, u Tak mamee — ecan h, 1o ectb H —h+1
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nostoxkennii. [To dopmyse s cymmbl apudMeTUIeCcKONl TPOTPECCUU BCETO 5 = 5
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CIIOCOOOB BBIOPATDH OJIMH MPSIMOYTOJIBHUK. Kcim Mbl BpeMeHHO 3a-

TOJIO>KEHUN. AHaJIOFHqHO, BepTUKaJIN JIJIsI BEPDTUKaAJIbHBIX CTOPOH MO2KHO BbI6paTI) cIIocobaMu.
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Wroro ecrn
OyeM IIpo yCJIOBHE, UTO MPAMOYTOJILHUKHU HE TIEPECEKAIOTCA, TO BTOPOH MPSIMOYTOJIBHIK MOYKHO BBIOPATH
((2H7h+1)h ' (2W7w+1)w)2
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CTOJIKUMM K€ CIIocObaMU, U BCETO IOJIYIaeTCs CITOCOOOB BBIOPATH TAPY Ipsi-
MOYT'OJIbHUKOB.

Teneps HAJIO BBIYECTH KOJUYECTBO MEPECEKAIOIINXCsT AP MPSIMOYTOJBHUKOB. 3aMETHM, 9TO IIPSIMO-
YIOJIBHUKY IIepeCceKaloTcsl TOrJa U TOJIbKO TOI/1a, KOIJIa IIepeceKaloTcs UX IIPOEKIINY Ha BEPTUKAJIbHYIO OCh
U IEepeceKaloTcd UX IPOEKIUH Ha T'OPU30HTAJIBHYIO OCh. IlycTh P j — 4HCI0 €IOCOO0B BBIOPATH Ha, IIPO-
MapKUPOBAHHOM OTPE3Ke IIUHbI H 1Ba ImepeceKaroInxcsi OTPe3Ka C IeJIbIMI KOHIIAMHU JJINHBL He bojiee h.
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Tor/1a KOJIMIECTBO [EPECEKAIOIIUXCS AP MPSIMOYTOJILHUKOB PABHO 2—PH7h-PH7h,
i, TaKUM 00Pa30M, 38/1a4a PEIINTCs, KAaK TOJIbKO Mbl HANIEM Pp p.

Jasaiire pe o oKumM, 9To Ha OTpesKe JUIMHbL H HAJI0 PA3MECTHTD MEPECEKAIONINeCst OTPE3KU JJIMH
p u q. CKoJIbKO ecThb crocoboB cienars 5107 Ecim p + g > H + 1, T0 0Tpe3KH 1epecekyTest Ipu JHo6oM
packiajie, To ectb crocobos Oyxer posuo (H + 1 — p)(H + 1 — ¢). Ham 6yzner ynobHO nepernmcars 310
ncsio B 6osee cummverpudeckoM Buge: (H +1)((H+1) — (p+q)) + pg.

Yro xe, eciiu p+q < H? U B aTOM cityuae popMysia eCTh, TpaBja, HEMHOTO JAPyTrasi: & UMEHHO, U3 BCeX
(H+1)((H+1)—(p+q))+pq ciocobos namo soraects e ((H+2)—(p+q))((H+1)—(p+q)), korga orpesku
BCE-TaKM HE IePeceKaloTcs (3adUKCupyeM HOJIOXKEHUEe [IePBOro OTPe3Ka U Jist HEro IIOCMOTPUM, CKOJIBKO
HE I[IEPECEKAIONINXCsT ¢ HUM IOJIOZKEHHUI BTOPOrO OTpe3Ka: YBHUM, YTO 3TO CHadaja apudMeTHIecKas
uporpeccust, yosisatomiasi ot (H 4 1) — (p+¢) K Hy/I110, HOTOM NOCTOSIHHBIN HOJIb, & II0TOM apudMeTHIecKasi
nporpeccnsi, Bospacraiormas Hazas K (H + 1) — (p+ q); yaBoenHas cyMma apudMeTHIECKOl TPOrPeCCHit
Kak pa3 JIacT HyKHblil pesysbrar). [lomyuaures ((p+q) — 1)((H +1) — (p+q)) + pq.

Wrak, wHamo mepedbpath Bce p or 1 gm0 h, Bce ¢ or 1 mo h, Aast Ka)kKIOr0 W3 HUX B3STh
(H+1((H+1) = (p+4q) +pg, ectn p+q > H + 1, nnave s3ars ((p+4q) — 1)((H +1) — (p+9q)) + pg
h(h+1) ) 2’ .

U BCE 9TO CJIOXKUTD. rHJISI Ha4YaJla 3aM€TUM, 9TO PG MO2KHO CJIO?KUTL OTAEJIbHO, ITOJTYYIUTCA ( 2

[OTOM MBI 9TO J0OABUM K [IEPBOMY CJaraeMoMy. A MepBoe CJIaraeMoe 3aBUCUT TOJIBKO OT P + ¢, KOTOPOe
0003HATHIM 33 S.

Tak uro Haso nepebpaTh Bee § OoT 2 jio 2h, nis Kaxaoro us uux B3arb (H + 1)((H + 1) — s), ecin
s2H+1,u(s—1)((H+1)—s), eciiu s < H, u BCE 9T0 CJIOKUTH. A 110 CKOJIBKO pa3 Oparhb caaraeMoe?
CTosIbKO pa3, CKOJILKO CIOCOOOB €CTh HPEJCTABUTL § B BHJIE CYMMBI JIBYX CJIAracMbIX P U ¢, KayKJ0e U3
KOTODBIX OT 2 10 h. DTO YKMCIIO MOXKHO BBIpa3uTh Kak min{s — 1,2h + 1 — s}.

Bamerum, uro min{H + 1,s — 1}((H + 1) — s) xak pa3 pasuo (H +1)((H +1) — ), ecnmu s > H + 1,
u(s—1)((H+1)—s),ecius < H (ecms=H+1 10(H+1)((H+1)—s)=(s—1)((H+1)—s),
IOCKOJIBKY BTOpasi CKOOKa paBHa HYJI0). [losromy nrorosast (hopmysia Takosa:
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Py = <h(h;—1)) + Zmin{s —1,2h+1—s}min{H +1,s —1}(H +1—s).
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Ecim no sroit dbopmyne naittu Py p u Py, W TOACTaBATL B (DOPMYJIy BBIIIE, TO OTBET OyaeT Haiijen
3a O(max{h,w}), 1 9Ta ACHUMIITOTHKA JOCTATOYHO XOPOINa, IIOCKOJILKY 10 yciosmio h,w < 3 - 10°. 3a-
MHTEPECOBAHHBIH YuTaTE]b CIIPOCUT: & MOYKHO JIM PElIUThb 33Jady ¢ BpeMeHHOH cioxkuocThio O(1)? Yro
2K, J1a, MOXKHO. YKa3aHHAasl BBIIIE CyMMa MOXKET OBITh €Ié JIydIllle CBEPHYTa, XOTh 3TOrO IIOJABHUIa U HE
TpeboBaIOCh COBEPIINTEL Ha onummuaae. Eean 2h < H, To
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a ecau 2h > H, To

5h*+ (H —1)H(H + 1)(H +2) — 10(2H + 1)h® — 4 (H*+ H — 1) (2H + 1)h + (24H(H + 1) + 1) h?
Hh — .
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B kauecTBe YiipaxKHE€HUA MO2KETe J0Ka3aTb, 9TO IIPpU JIFOOBIX IeJIbIX H u h stu BbIpazKeHusd ITPUHUMAIOT
oeJible 3HaYCHNA, & B Ka9eCTBe 3HAYUTEJIbHO boJree CJIOXKHOI'O YIIpaKHEHUA — 9TO HE IIPOCTO IIeJibIe, a TeE,
9TO HY2KHO.
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