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3apgada A. 3a rpobouBeTtamu

Kax m3BecTHO, 1Be pa3andHble HpsMble HE UMEIOT JABYX OOIMUX TOYEK. PAcCMOTPHUM MIEPBBIX TPEX
OXOTHUKOB. EC.HI/I OHU JiexKaT H€ Ha O‘HHOIU/I HpHMOﬁ, TO OTBET HaIU/I,HeH, nHade pacCMOTPpHUM 2—1‘07 3-ro u
4-ro oxorunuka. Ecim stu 3 yesoBeka jexkar Ha OIHON MPAMOI, TO BCe UeThIPe OXOTHUKA HAXOIATCH Ha
oHOM npsiMoii (y HUX jBe 0bIue TOYKU 2 1 3 OXOTHHUK ). 3HAYUT MOXKHO IPOCTO HepedpaTh TPex MOpsiI
HAJIyIIAX OXOTHUKOB. EC/in Kakme-TO TpU He JIeXKAT Ha OJHON HPsSIMOil, TO OTBET HaiijleH, nHAaYe OTBETA He
cymiecTByer (Bce JieXKaT Ha OJIHOMN MPsIMOii).

3apgada B. CunbHas rpynna

HOCMOTpI/H\J Ha MHOZKECTBO, KOTOPO€ ABJIACTCA OIITHUMAJIBHBIM OTBETOM. ECJII/I ero aumamMeTp <1VIaKCI/I—
MAaJIbHBII 10 JIMHE MyTh) UMeeT XOTsi Obl 3 pebpa, TO yJajuM CpejiHee B 9TOM Juamerpe. MHOKeCTBO
pacrajoch Ha JBa CBA3HBIX, B KaXKJIOM M3 KOTOPBIX HAXOIUTCSA XOTs ObI JBe BepIIUHBI. Torma XoTs Ob
B OLHOM U3 HUX CpelHee 3HadeHue OylIer He MeHbIle. SHAYUT B OZHOM U3 ONTUMAJILHLIX OTBETOB IJIMHA
amaMmeTpa He 0OoJiee JIBYX.

Eciu pimnaa guamerpa 1, TO 9TO IMPOCTO JBE COCEIHUX BEPINUHLI. EcCiu ke AuHa auaMeTpa PaBHs-
€TCsl IByM, TO TAKO rpad BBINVISIAT KAK HECKOJIbKO BEPIIUH, COSTUHEHHDBIE C OHON eHTpaibHoMl. s
KaxKJ0# [EeHTPaIbHOI 1epebepéM KOIUYIECTBO COocelell, KOTOPhIEe Mbl BO3bMEM. ZIcHO, Y4TO BBIFOZHO OpaTh
MaKCHMAJbHBIE 110 IIOJE3HOCTH BEPIIUHLL Torma mjs KaxKIoi BEPIIMHLI OTCOPTUPYEM COcCelel IO yObI-
BAHUIO IIOJIE3HOCTEl, U IepebepéM, Kakoi IpedUKC MOJIyIUBIIErocss MaccuBa Mbl Bo3bMéM. Cpeln Bcex
HaliIeHHBIX CPEIHMX 3HAYeHUH HalAEM MaKCUMAJILHOE. DTO U OyIeT OTBETOM.

3apada C. JloByuwka co cBedkamu

Ecyin HavanbHast Wi KOHEIHAsT CTPOKA COCTOUT U3 OJIMHAKOBBIX CUMBOJIOB, WJIA K€ OHA, UMEET UETHYIO
JJIMHY, ¥ B HEW YepeIyIoTCs JBa CHUMBOJIA, TO €€ HEBO3MOXKHO IOJIYyYUTh HU U3 KAKOH APYyroil m m3 Heeé
HEBO3MOYKHO TOJIyIUTh HUKAKYIO Apyryio. [lostomy B 3TOM citydae mpeoOpa3oBaHHE BO3MOXKHO, JIUIIb
ecJii HAadaJbHAs U KOHEYHAsl CTPOKU COBIIAIAIOT: TOTIA MOXKHO IIPOCTO HUYErO HE Je/1aTh.

B ocranpubIX ciyuasix npeobpa3oBaHue Bcerja Bo3MOXKHO. Haiifém B 1epBoil CTpOKe CTPOKE CUMBOJI
Si, OTJINYHBIA OT JIBYX €ro cocejieii (ecym TaKoro HeT, TO ITO CJIydail u3 npeplayero ab3ana). Haunnas
C HEro W UJsl 10 JaCOBOI CTpesKe, OyIeM KarKIbIil CHMBOJI §;j 3aMEHATH Ha JII060# CUMBOJI, OTJNYIHEIN OT
Sj—2 U Sjyo (MHIEKCHI PACCMATPHBAIOTCS 10 MO0 n). IIpu j = 4 MbI 3HaeM, 9TO BOKDPYT S; Pa3/IMIHbIE
CHMBOJIBI, & IIPU OCTAIBbHBIX j, Jlejlasd HeIIOCPEICTBEHHO IIepe]l STUM 3aMeHy CHMBOJIA Sj_1, MBI CIE/IaIN TaK,
9T00BI OH OT/IHYasca OT Sj41. Ilocie aTux n onepanuil Mbl JOOMINCH TOTO, YTO KaXKJas Iapa CUMBOJIOB,
CTOSAIINX Yepe3 OJUH, PA3INIHA.

Tenepb HalIEM BO BTOPOIi CTPOKE CUMBOJI T, ¥ KOTOPOIO PA3JIMYIHbI coce (OISATh ¥Ke, TaKOiil eCcTh).
Hauunas ¢ j = k+1, Mb1 Oyj1eM 3aMeHATH KazK/Iblit CHMBOJI $; Ha JII0001 CUMBOJI, OTJIMYHEBI OT _9 U Sj42.
CHoBa 1moiiMéM, 9TO TaK MOYXKHO JeJIaTh: BO BPeMs IIEPBOIl OllepaIiuu Bce Mapbl CUMBOJIOB, CTOSIIAX Ye€pe3
OJIVH, PA3/IMYIHBI, TO9TOMY MOXKHO M3MEHUTDH JII000# CHMBOJI, a BO BpeMs KaXK/OW CJIE/IYIOINIeH orepalun
5j MOYKHO IIOMEHATD, TaK KaK IPAMO Iepesl 3THM S;j_1 ObLI 3aMeHEH Ha KaKOW-TO CHMBOJI, HE DaBHBII
5j+1. BTOpBIM 1IpOXOIOM MBI JOOMINCH, YTO KazKJIblii CUMBOJI S; He paBeH tj_o. Kpome Toro, mocsegauit
CUMBOJI, KOTOPBIN MBI U3MEHSIIN, TO €CTh Sk, HE PABEH Sj49.

[Tocieanum, TpeTbUM IIPOXOIOM, MBI OyJieM, HauuMHas C CUMBOJIA Sky1, 3AMEHATb BCE CUMBOJIbBI S;
Ha t;. IlepByro Takyio omepammio HaJ[ CHMBOJIOM Sk41 MOMKHO CJleIaTh, TaK KaK S M Si42 Pa3/IHIHEBL
Kazknaa cienyromas onepanys HaJl O4epeJHbIM CUMBOJIOM S; BO3MOXKHA, TaK KakK II0 HOCTPOCHHIO M3
IpeJIBIIYIIero ab3ala CHMBOIL §j41 OTIIMYAETCA OT tj_1 = Sj_1 (Bellb B T€UeHHEe TPETbero IIPOXOa CUMBOJI
Sj4+1 MBI €IIé HOMEHATH He ycresn). VIcKmodenneM sIB/IAeTCs JIMIIb CUMBOJL Sj, BeJlb, IO/ JO HEro, Mbl
y2Ke yCIIeJIM IIOMEHATH CUMBOJI Sky1 Ha tpy1. Tem He MeHee, Mbl CMOXKEM IOMEHATH Sk Ha tf, HOCKOJbKY
Sk—1 = th—1 7 tht1 = Sk+1.

Taxum obpazom, 3a 3n omeparuit Mbl TOYHO CMOXKEM U3 OJIHON CTPOKU IOJIYIUTh IPYTYIO.

3apgayda D. Hapsbl

BaMeTI/HVI, YTO TaK KaK IIpOou3Be/ieHune Jucesjr oT a J0 b IIOJIOZKHUTEJIbHOE, OTBETOM MOFyT 6bITb TOJIBKO
qucya oT 1 j10 9. Tak Kak Bce 9TU YuC/Ia JAOT Pa3HbI OCTATOK 110 MOJIYJIIO 9, a TaK»Ke OCTaTOK YHC/Ia 110
MOZYJII0 9 paBeH OCTATKY CyMMbI UMD UUCIa IO MOAY/I0 9, MOXKHO HAWTU IMPOU3BEICHUE YUCEJ OT G IO
b o momymio 9, u Bmecto 0 BeiBecTHu 9.
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OpHaKo, MBI BCE elé He MOyKeM Iepebparh Bee uncia oT a 10 b. Ilosromy 3amerum, uro eciim a+9 < b,
TO CpeIy 9KCes] OT @ J0 b TOYHO eCTh YUC/IO Jesisdiieecs Ha 9, 3HAYUT U Mpous3BeeHne OyIeT IeJIMThCs Ha
9, suaguT orBeToM OyreT 9.

Ocrajoch HAyIUThCS MPOBEPATH, IpaBia Ju, 9To a + 9 < b, U ecjm HET, TO HAXOJAUTH OCTATOK OT
JeJieHud JJIMHHOI'O YHCJjia Ha 9 n HpI/I6aBHHTb K ILJ'H/IHHOMy LH/IC.Hy 1 ﬂﬂﬂ 9TOI'O MO2KHO BOCIIOJIB30BATHCA
SI3BIKOM IIPOI'PAMMUPOBaHUsI, B KOTOPOM €CTh JJINHHAas apudMeTnka, JJuO60 pean30BaTh HyKHbIe (DYyHK-
o1 CaMOCTOATEIbHO.

3apava E. JleHunBbie necopyObl
Bal\/[eTI/IM7 qTO0 Ha6op OTPE3KOB IMMOAXOAUT, TO €CTh YMEHBLIIIAET BBICOTY Ha KazKJI0M €IMHUYIHOM OTPE3KE
Ha I1eJ10€ 9M1CJIO METPOB, €CJIN Ka)K,ILbIﬁ e,ZLI/IHI/I‘{HI)H';I OTPE30OK INOKPbIBACTCA YE€THBIM YHUCJIOM OTPE3KOB. ,HJIH
9TOT0, HEOOXOANMO M JOCTATOTHO, ITOOBI KarkIasi TOUKa BCTpedaach KaK KOHeI[ OTPe3Ka YETHOE THUCIIO
pa3. [lokaxkem 3T0:

e [lycTp ecTb HAOOP OTPE3KOB, IPU KOTOPOM KaXKjias TOYKA BCTPEUYAETCH KaK KOHEI[ OTPe3Ka JET-
HOe 4ncJio pa3. IlycTh ecTh eIMHUYHBIE OTPE3KH, KOTOPhIE MTOKPBHITHI HEYETHBIM YHCJIOM OTPE3KOB.
PaccmoTrpum cambrit JieBbIit 13 HUX, MyCTh 9TO OTPE30OK [:1:, T+ 1]. Torma cocemnmit ciieBa OTPE30K,
[ — 1, 2], HOKPBIT YETHBIM YKUCJIOM OTPE3KOB. MHOXKECTBO OTPE3KOB, MOKPbIBAKOIIUX [T, x + 1], mo-
JIy9aeTcsi 3 MHOYKECTBA OTPE3KOB, OKPBIBAIONINX [ — 1, x|, y/aieHneM OTpe3KOB, 3aKOHINBIINXCSI
B T, 1 JI00aBJIEHNEM OTPE3KOB, HaYaBIMXCcs B T. VHbIMM cioBaMU, Ny p11) = Np—14] — €z + by
Mer sHaeM, 910 Ny 4 1 (g + by) — wérnbl. ITo MOIyIIIO 2, CII0YKEHNE SKBUBAJIEHTHO BBIYUTAHHUIO.
Buaunt, (e; — by) — Toxke uérno. [losTomy, Ny ;1) — aétHO. IIpoTHBOpEUHHE.

e HeobxommocThb sloKa3biBaeTcst anajorudio. Hy»KHo paccMoTpeTh MUHUMAJIBHOE T, BCTPEYAIOIIEeCs
KaK KOHEI] OTPe3Ka HEUYETHOE YUCJIO Pa3.

Teniepsb MBI cBeJH 3319y K TAKOH: JIaH MACCUB MAP YUCEN, TOCIATATH KOJUIECTBO OTPE3KOB MACCUBA,
HA KOTOPBIX KaXKJI0e UNCJI0 BCTPEUIACTCS UETHOE UHCI0 Pa3. 3aMEHWM BCe JHCJIa TAKUM 00pa3oM, ITOOBI
WX 3HAYEHUsI CTaju nejabiMu anciamu ot 0 10 k — 1, rie k — KOJIMYecTBO pas/IMIHbIX ducesl. Bymgem uaru
CJIEBa HAIIPABO U JIJIsSl TEKYIIEro peduKCca MOJIEPKUBATh IBOMIHBIN BeKTOp pref mmHbL k, pref; paBHO
KOJIMIECTBY Pa3, KOTOPOE BCTPEUACTCs TUCJIO § Ha TEKyIeM mpedukce, o Moyiio 2. Bee 3HaveHus: aHO-
JIOTUYIHOTO BEKTOPA, MOCTPOEHHOIO JIjIsI OTPE3Ka, sIBJISIoNerocs orseroM, paBubl 0. BekTop s oTpeska
[[,7] paBeH MO3JIEMEHTHOMY XOr-y BEKTOpOB Jyisi nipedukca r u npedukca [ — 1. Tlosromy, st Kazxkmoro
npeduKca Hy2KHO MPUOABUTHL K OTBETY KOJUYUECTBO HPEIALIIYIIUX TPEePUKCOB, B KOTOPBHIX BEKTOP COBIIa-
Jajt ¢ TeKymmM. J[yist 9TOro MOYKHO BMeCTe ¢ BEKTOPOM TIOJIEPXKUBATL XeIl BeKTopa. llpm mobasiieHun
ouepeiHOI 1apbl, xemn nepecuntbiBaercs 3a O(1). KomuuecrBo npedukcoB ¢ KaxKbIM 3HAYEHUEM Xella
MOYKHO XPaHUTD B XeIl TabJInTe.

3apaya F. CBagbba

st perennst 3a1a9n pacCMOTPUM HE3aBUCUMO KaXKJIbIHM JTBOUIHBIN OUT.

[To mepe nocryiuieHust 3a1pocoB, OyJIEeM MOJJIEPKUBATL MACCCUB Cg, C, - - . , €29, TJI€ C; — KOJIMIECTBO
deii Ha cBaBOE, B JBOUYHON 3aIMCH 3HAYEHUs] OOIIUTEIHLHOCTH KOTOPBIX IIPUCYTCTBYET i-if 6uT (6UThI
MBI mporyMepyeMm ¢ 0 1o 29 B mOpsiZKe OT MJIQJIMIUAX OMTOB K CTApINUM). 3aMETHM, YTO €CJIH IOCJIe
Ka2KJI0r0 3a1poca MbI OyJieM MO/AePKUBATh aKTyaJbHbIe 3HAUYEHNSI 9TOM0 MAaCCUBA, 110 HUM JIETKO MOXKHO

29 ,
BOCCTAHOBUTBH CyMMAapHYIO OOIIUTEIHbHOCTH Beex deit: Y ¢; - 2"

[Ipu nostB/IeHUN HOBOI (ben JT0CTaATOTHO HepeBeCTI/IzSIga‘{eHI/Ie ee OOIUTEILHOCTU B JIBOUIHYIO CHCTEMY
¥ yBEJIMYIUTh HA €IUHUILY COOTBETCTBYIOIINE 3HAUCHUS C;.

Korma k obmurenbHOCTH Kaxk10#1 den TpUMeEHsieTcst onepalyst mobutosoro uckJjovawrero UJIN c
9HUCJIOM v, HEOOXO[IMMO 3aMEHUTb 3HAYUEHUS Cj, KOTOPbIE COOTBETCTBYIOT €IUHUIHBIM ONTAM B JBOUIHOMN
BAIMCH YUC/IA U, TAK KAK BO BCEX YUCJIAX 3HAYEHUS B 9TUX OMTAX M3MEHUTCS Ha MPOTUBONOJIOKHOE. Ecin
Ha, TEKYIIUil MOMEHT Ha cBaib0e mpucytcTByer M deil, To HeobXonuMO 3aMeHUTh 3HadeHus ¢; ua M — ¢;.

[Ipu yxome onnoit u3 deit, HaAM HYYKHO MEPEBECTU €e TEeKyIlee 3HAUYEHUEe ODIMUTETLHOCTH B JIBOUYHYIO
CHCTEMY W YMEHBIIUTh HA €IUHUILY COOTBETCTBYIONINE 3HAUCHUS C;. [l TOro, 94T00bI ONpee/IuTh 3HaYe-
HIEe OOIUTEHLHOCTH 3TOH (pen, HeOOXOINMO B3sITh MCXOJHOE 3HAYEHHE €€ OOIMUTEIbHOCTH U IPUMEHUTD K
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HEMY BCe OIlepalliil TPeThero TUIla, KOTOPbIe IPOU3OIILIN IOC/Ie TOsIBIeHusT 9Toi den Ha cBaboe. UTo0b!
OBICTPO TPUMEHUTH BCE STU OINEPAIUH, OYIEM MOIJIEPXKUBATH B KaXKJIbIi MOMEHT BpeMeHH 9ucjio X —
sHadeHne mobuToBoro nckirodamoriero NJIN Bcex snadenuit v u3 omeparuiit Tperbero tumna. Jjis Kaxkaoi
den 3amomHuM 3HadYeHre X Ha MOMEHT ee MosiBjieHus. Terepb, npu yiajseHun peu, JO0CTATOYHO B3ATh
TeKylee 3Hadenne X W IPUMEHHUTH K Hemy moburoBoe uckiouatoriee NJIN co snavennem X B MOMeEHT
nosiBjieHnst 31oit deu. Takum obpazom, Mbl nosrydum uckrodatomniee NJIV 3nadennit v U3 Bcex 3alpocoB
TPETHEro THlla 3a BpeMsi, KoTopas des ObL1a Ha cBaIbOE.

3apava G. Maneduncymma

HasaiiTe paccMoTpuM KazKiyto TPoiiky uHaekcos (i,7, k) B cymme u 3adukcupyem j. st dbukcupo-
BaHHOI'O j B CYMMY BXOJIAT IIPOU3BEJIEHUS 110 BCeM ¢ < j U BCeM k > j.

VubIMEu ciioBaMu, IepenuieM HaIly CyMMY Kak:

n

Z(aj- Z ai-ak)

Jj=1 1<j,k>j

[TockombKy BBIOOD ¢ U k He 3aBUCAT JIPYT OT APyTra, MOXKHO MEPENUCATH 3TO KaK

e (e (£ )

BameTuM, 4TO Telepb KaxkJoe Takoe ciaraeMoe MOkHO cuutarh 3a O(1) ¢ O(n) npemmnoacuera. Ilo-
cunTaeM IpedUKCHbIE CyMMBI b; = a1 + ... + a; B OJHOM IuKJe Kak b; = b;_1 + a;. Torma Temepnp nam
OCTaJIOCh ITPOCYMMHPOBATH CJIaraeMble BHJIA

aj-bj-1+ (bn — bj)

no Bcem j or 1 jo n. Cymmapaoe Bpemst paborst — O(n).

3apgada H. Marunyecknn XML
BaMeTI/IIVI HECKOJIbKO CBOfICTB, KOTOPbIMHA O6JIa,Ha€T KOPPEKTHasA CTPOKa O6JIa,H,aIOI_U,aH YKa3aHHbIMUA
3aKOHOMEPHOCTAMM:

o Yuco BXOoxkKIEHU CUMBOJIA «<» PABHO UUCJIY BXOXKJCHUN CHMBOJIA «>»
e Yucjio BXOXKIEHU CHMBOJIA «<» POBHO B J[Ba pa3a OOJIbINE YNC/Ia BXOXKIECHUNH CHMBOJIA «/»

e JInst KaXK/I0ro CUMBOJIA JIATHHCKOI CTPOYHON GYKBbI, €r0 YUCJIO0 BXOXKJIEHUH YeTHO (HY?KHO ITOOBI
JIsl KaxK 10 OyKBbI Oblila apHAast el B 3aKPbIBAOIIEM TIre)

[ ] ByKB JOJIZKHO OBITH XOTsI OBI CTOJIBKO 2Ke, CKOJIbKO CUMBOJIOB «<»

TakuM 00pa3soM HY»KHO IIPOBEPUTH BCE STU CBOMCTBA, €CIH XOTS Obl OJHO He BBIIOJIHEHO — OTBET
Impossible.

Wnave u3 wuMeOMUXCA CHMBOJIOB MOXKHO KOHCTDYKTHUBHO IIOCTPOUTH OTBET, HAlpUMep TaK:
<a><b><c><defg...></defg...></c></b></a>.
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