basic03

Pa36op 3apgaun «Pacnpopga>xal>»

Hayuuwmcs permars ais pukcnpoBanaoro ¢. Jst aToro orcoprupyem kuuru. I[lepebepeM CKOJIBKO pa3
MBI JiejIaeM 3aKa3 — IIYCTb 9TO YUCJIO XT. HOfIlVIeM, qTOo BbIFO,ZLHOﬁ CTpaTeFHeﬁ ABJIFAETCA IOKYIIKa g —+ w
CaMbIX JOPOrux €Imle He KYIJIEHHbIX KHUT' T — 1 pa3. OCT&BH_H/IGCH KHUTU MBI KYIIUM 3a 1 pas.

Teneps niepebepem Q. [lepebepem KoMIECTBO 3aKA30B, KOTOPBIE MBI COBEPIITUM IIYCTh 3TO L. 3aMETHUM,

n
910 2 OT 1 J10 q+w+1.

SaMeTI/IIVI, YTO KHUI'M MBI BCE€r/la IIOKYyIIaeM Ha OTPE3Ke B OTCOPTUPOBAHHOM IIOPAIKE. 'HeﬁCTBHTeJIbHO,

IYCTh MBI KyIUIu k, 10 HAIEH YKaTHOCTU MbI XOTUM KYIIUTD CJICIYIOIIMM IIIArOM €eIIle §-+w CaMblii IOPOTruX

HE KYIIVIEHHBIX KHUT. Bce st kaurn CJIEAYIOT Cpa3y IIocJie k-oif KHUI'H U JIeXKaT Ha, OTPpE3KE IJIMHBI g +w.
_n_

7 +w) pemuM 3aa4y st pukcupoBanuoro q. 3sect-

Teneps nocunraem npedukcHbie cymmbl 1 3a O(
no, ato cymma O(§ + 5 + ... + ) = O(n - log(n)).

Pa3bop 3agaun «llnauw, neButaunn>

Ha nepBblil B31UIsi)i CTAHOBUTCSI IOHSITHO, YTO JIJIsl PEIIEHUST STON 321891 HY’KHO IIPOBEPUTH, UTO:
o mbo a/2< hub<l
e 6o b/2 < hua<l

OpnHako, IPUCYTCTBYET He OYeHb OYEBHIHBIN CJIydail, KOrjga a HedeTHO. B 3ToM cilydae, eciid JIeIUTh
IEJIOYUCJIEHHO, TO MOXKHO JONYCTATH ommubOKy. Hanpumep, ecin a = 5, To Ipu MEJTOYNCIECHHOM JIEJIEHUN
a/2 =2, u nusa h = 2 geiicTBUTEabHO Oy/IeT BBIIONHATCS a/2 < h, ONHAKO KacaHue II0J1a B TAKOH CHTyaIun
He n30exKaTh.

Takum obpa3om mpu JiejieHNIN Ha J1Ba, HYy?KHO He 3a0bITh yUIeCTh CIydail HEIeTHLIX PAa3MEpPOB ILIAIIA.

Pa36op 3agaun «Joktop CTpaHA>X U BbiCTaBKa>»

[TocunTaeM IUHAMHYECKOE IIPOIPAMMUPOBAHNE <110 OUTOBBIM MaCKAM>.
dpli][m] — KaKuM HAMMEHBIINM KOJMYECTBOM HHCEJ OT 1 JI0 ¢ MOXKHO IOJIyYHTH OMTOBYIO MacKy m,
[EePEXO/IbI CJIEYIONIHE:

dp[i+ 1][m AND a;y1] = min(dp[i + 1][m AND a;+1], dp[i][m]+ 1) — cayqaii, korjga Mbl GepeM 9UCIO Gjt1

dpli + 1][m] = min(dp[i + 1][m], dpi][m]) — ciayuaii, Korga Mbl He GepeM THCIIO @iy 1.

Baza nuaHamMutueckoro mporpaMMUPOBAHUS:

dp[0][2'? — 1] = 0, ocTa/bHBIe 3HAYEHNA PABHBI 0O (HEKOMY HHCITY, 3aBeJOMy OOJILITEMY OTBeTa, Ha-
npumep, n + 1).

ITocsie wero, Hy?KHO 3aMETUTh, YTO KOJMYECTBO NaMATH, Tpebyemoe Jyisi MaccuBa dp Tpebyer n - 212
sI9eeK MaMsITH, 9TO 3aHUMaeT OKoJI0 320M0 ImaMsATH, eCIl UCIOIb30BaTh THUIL iNnt.

st Toro, 9Tobbl n36€2KaTh TOH TPOOIEMBI, HYZKHO JINOO ITPOBOANTEL BCE BBITUC/ICHUs B 2-0afiTOBOM
tune JauublX (short int B C++, smbo char B Java).

JIn6o y6parTh U3 MACCHBA @ NOBTOPSIOIIHECS 3/EMEHTHI, TOIJla 1 He OyJeT IpeBocxoanTh 212,

JIubo umcnosb3oBaTh CTAHAAPTHBINA MOJIXO/: 3aMETHTh, YTO IMOC/IE TOJACYeTa i-I'0 CJIosd MaccuBa dp, K
OPpEeAbIAYIIUM CJIOAM MBI y2Ke O6paﬂlaTbCH HE 6yﬂel\/1 1 Ha I10JacYeT dp OHM HUKaK HE€ ITOBJIUIOT, ITO3TOMY
MOYKHO XPaHHTL TOJIBKO TeKyMuil cjioii, To ecTh Maccus dp[0...2'2 — 1], u 3HaueHMa AMHAMIYECKOTO
OporpaMMUPOBaHNUAd JIJIs1 CJACAYIOIIETO CJIOA COXPaHATH B HEM 2KE.

[Tocsre mozicyera TUHAMUKE HY?KHO TIpoBepuTh, uaTo dp[0] < k.

CJI03KHOCTD 3TOTO pelIenus cocTapiser n - 212,

Pa306op 3apgaun «[ paHeHble cTakaHbl»
Hy:xHo HaiiT cymMMapHYIO IJIONMA b MHOTOYTOJLHUKOB, U MOJAEINTHL 00beM Ha Hee.
H.HOH.L&,ZLb MHOI'OYTOJIbHUKa MO2KHO HalTH C IIOMOIIIBbIO BEKTOPHbBIX IIpOI/IBBe,ZLeHI/IfI.

Pa3bop 3apgaun «llpecnepoBaHune»

ITepBoe pemienmne:

Bynem cumrars nuHaMuKy dpij; — KOJIMYeCTBO pasbueHuil orpeska uucia [0, j], ecian mocienHee BbI-
OpaHHOe YuCJI0 B HeM — [i, j], 1 y2Ke BBIOpaHO ¢ ducelL.
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[Tepexom: HAXOMSICH B TEKYIEM COCTOSHUN (1, j, ), mepebepeM HOBOE YUC/IO B pa3bueHnn — mnepebepem p
or j+1 1o |z| u monpobyem B3sTh uncio x[j+ 1..p|, eciu abcosoTHASI PA3BHOCTD C IPEIBIILY MM TIOTIAIAeT
B OTpe3oK |[I,r].

Urorosas acumnroruka pemenus: O(|z|*), no ammna uncina x menpmre 20, HO3TOMY 3TO JIEMKO YKJla-
JbIBaeTcs 1o BpeMeHN Jaxke co 100 MymbpTATECTAMMU.

Bropoe penienne:

JlaBaiiTe 3aMeTHM, UTO BCEIO0 BO3MOXKHDLIX pa3OueHwmit C’?B, aro menbiire H0000. [Tosromy mocraTouHo
IIPOCTO TepebpaTh BCe BOZMOXKHBIE Pa30UEHUs U IPOBEPUTH UX HA KOPPEKTHOCTD.

Pa3bop 3apgaun «bubnnorteka»

[TepBonadanbao Ipeodpazyem JaHHBIE O KaXKI0H KHUTU B OTPE3KU JIHEH, B KaXKIbII U3 KOTOPBIX KHUTA
y7Ke MOKeT OBITh CJIaHa, TO €CTh 0Tpe3Ku books Buna [s; + ¢;, fi] — OT MOMeHTa POYTEHUST KHUTH 110 JTHS,
110 IIPOIIECTBUH KOTOPOI0 KHUIA JIOJI>KHA, OBITH CJIaHa. 3aTeM OTCOPTUPYEM BCE OTPE3KHU 10 JIEBOMY KOHILY.

Sajtada pernraercs »KaHOCTBIO: B KarK bl CBOOOIHBIHN JIeHb BBIONPaEM U3 BCEX KHUT, KOTOPLIE K 9TOMY
JIHIO y2K€ IPOYUTAHDBI, KHUIY, KOTOPas HOJIXKHA ObITh CIaHa PAHbBINE OCTAJLHBIX. 3aTeM IePeXOIuM K
CJIEJIYIONIEMY JIHIO M IIPOJIEIBIBAEM TO K€ CaMoe.

PeanuzosbiBarh OymeM ciaeayiomumM obpa3oM. Kaxkplil mpaBblii KOHEI, OTPe3Ka, 10 Mepe BO3MOXKHOCTHI
CIa91 COOTBETCTBYIOIIEH eMy KHUTH B TEKYIIUil JeHb Oy1eM 100aBIITh B MHOXKECTBO. TeKymuii 1eHb Xpa-
HHUM B IIEPEMEHHOI 7, ellle He PaCCMOTPEHHBINA OTPE30K - B IIepeMeHHoi 1. [lepBoHad9a/IbHO j COOTBETCTBYET
MUHUMAaJILHOMY JIEBOMY KOHILY CPE/IN JIEBBIX KOHIIOB BCEX OTPe3KoB. Ha Kaxk1oit nrepalnuu muk/ia cHavdaIa
J106aBJIsieM BCe JIOCTYIHBIE JIJIsT CJIAYM B TEKYIHUA JIeHb j KHUTH (YBeJIMIUBast IPU TOM HEPEMEHHYTO 1),
a 3aTeM BBIHUMAaEM N3 MHOXKECTBa MUHUMAJILHBIN HpaBbIﬁ KOHEIL CpeJn BCeX ITpaBbIX KOHIIOB ,H‘OCTyHHbIX
KHHT. Vl ec/in BBIHYTBII IPaBbIil KOHEIl OKa3aJICsl MEHBIIIE j, TO €CTh TEKYIIEro CBOOOIHOTO JTHSI, BHIBOIUM
NO u 3aBepmraeM IIporpamMmy.

WNnave npem nasbine. Eciu mociie n3Bmevenns 3JieMeHTa MHOXKECTBO OKA3aJIOCh ITYCTO, IPUCBAMBAEM
[IEPEMEHHO j 3HAUYEHHe JIEBOIO KOHIIA €IIle He PACCMOTPEHHOIO OTPe3Ka, TO ecThb j = books[i].left. B unom
cJIydae, eCJIM MHOYKECTBO He 0Ka3aJI0Ch IIyCTHIM, YBEJIMIUBAEM j Ha OJUH. 3aTeM IePeXOIuM K CJIeyoIei
ATEPALH.

ITocsie mukaa BeiBOAMM YES.

Pa3bop 3agaun «Marunyeckue coepbli>»

Bymem o 1 Bepmmae mobaBiistTsh B rpad B mopsiake oT 1 10 n. [lj1s BepmuHbI ¢ pacCMOTPUM Bce pebpa,
KOTOpPbIE UJIYT B BepIIMHBI ¢ HOMepamu oT 1 1o ¢ — 1. 2KaiHo nmokpacum BepIIuHy ¢, B TOT IBET, KOTOPbIi
JIaeT HAUMEHBINYIO0 CYMMY PaBHBIX Hap. st Kark0if BEPIIUHBI MBI TIOJIyYUM KaK MUHIMYM %, rie S|i]
CcyMMa II0 BceM pedpaM, KOTOPbIE BBIXOIAT U3 BEPIIUHDI 4.

Pa306op 3apgaun «JokTtop CTpaHa>X U nepecraHoBKa»

Hy}KHO IIPOBEPUTDH, YTO B MaCCHUBe €CTh JIBa .HI/I6O HOJIb 9JIEMEHTOB, Y€THOCTH KOTOPBLIX HE COBIIaJacT
C MHJ/IEKCaMM1, Ha KOTOPBIX OHU CTOAT.

ECJII/I TaKHX 3JIEMEHTOB JBa, TO IIPpOBEpPAEM, IYTO Y€THOCTH UX PAa3HbIC, I MeHsIEeM MeCTaMU.

Ecan rakux sjnemenToB HOJIb, TO MEHdeM 3JIEMCHTDBI, CTOAIINE Ha lu3l IIO3UINAX. YHacTHBIM CJIydaeM
ABJISIETCS CAyYail Ipu N = 2, JJIs HEr0 HEBO3MOXKHO IIPOU3BECTH OOMEH B 9TOM CJIydae.

Pa36op 3apgaun «llocnanue»
,ZLHH TOrO, ‘ITO6I)I MaKCHUMU3UPOBaTh YUCJIO CTPOK C, 6y11,eM 2KaJITHO IIO IIOPAJKY Ha6HpaTb CHUMBOJIBI
CTPOKHU ¢, BCTPEYAIOIIUECs B CTPOKE S, TaK KaK B CTPOKE S 3TU CUMBOJIBI TaK »Ke UJYT 110 MOPAJKY.

Pa36op 3agaun «3HaHna — cuna>»

st Havasia 3aMETHM, YTO HOCHTENIM PA3MHOXKAIOTCS HE3aBHCHMO JPYL OT APyra. A 3HAYUT, J0CTa-
TOYHO MTOYUTATH OTBET aNs, €CJAN U3HATATHLHO OBLI TOJHKO OIUH HOCUTEb, TOTIa UTOIOBOE KOJIUIECTBO —
ans X n. Bece nanbHeiiee paccyzKjieHue MpeanoaraeT, YTo N3HaJaJbHO €CTh TOJILKO OJUH HOCUTEIb.

[Iycts A; — KOM4IeCTBO HOCHUTENIEH, TIOSBUBIINXCST 32 -bIit nHei. To ecThb

Ay =2, Ay = 5, A3 = 13 u Tax paJiee.
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Torna BepHO paBEeHCTBO
n—2 n—2
An = Ap—1 + > A, tae A1 — KOIMYeCTBO HOCHTEJIEH, MOSBUBIINXCA 38 . — 1 Jenb, »  A; —
i=1 i=1
KOJINYECTBO HOBBLIX HOCHUTEJE.
Bamerum, uro Fyp = Ag. JokarkeM JaHHOE YTBEPXKICHHUE 10 UHIYKIIH.
IIpenmonosxkum, uro maast 1 lei lek paBercTBO BepHO. Torma mokaskem paBeHcTBO st k + 1. To ects
MBI XOTHUM J0Ka3aTh, 9TO

Fyk11) = Ag+1, TOrma
k-1
App1 = A + D Ay = Fop + Fop
=1
Bamernum, uro Ap = Fyp 10 HHAYKIMOHHOMY IPEeInooKeHno. Torna J0KHO COBIIOIATHCS, 9TO
k-1

YA = Fop
i=1
BHOBB pacmuiiieM JIEBYIO U IIPABYIO YACTH PABEHCTBA, HOJIYIUM

-1 f—2
YA = A + DA = Fopo + Fop3
2 .

1= =1
Bnosb 3aMETHM, 9TO IO UHAYKITMOHHOMY IIDEAIIOJIO2KEHUTIO

A1 = For_5. Toraa moBTOpUM IPOIECC 3aHOBO JIJIsT OCTABIIENCST CyMMBbI, KarKbIi pa3 WHIEKCHI OyIyT
YMEHBINATHCsI, U OJIHO U3 CJAaraeMbIX M B IIPABO W B JIEBOI dacTH OyIyT COKpallarbcs. B mrore mpumaem
K PaBEHCTBY

Ay = F5 — 04eBUIHO BEPHO.

Pa306op 3apgaun «llyTewecrBme ckBo3b MUpbI>»

Pasnmanbix mudp, U3 KOTOPBIX MOI'YT COCTOSITH HOMepa, nHTepecHble it CTpanmka, 9 mryk. Ilepe-
bepem u 3adukcupyeMm mudpy d, a 3aTeM IIOCMOTPUM Ha BCE MOJXOMAIINE TUCTIA, COCTOSIINE TOJBKO U3
sroit udpsl. s 5T0ro 6y1eM 1moc/ie0BaTebHO paceMaTpuBaTh uncia d, dd, . . . (311€CH 110/ T1XT2T3 - - - Ty,
[O/IPA3YMEBAETCs JIECATHIHAS 3alUCh IUCIA T1T2 ... Ty). KaK TOJBKO MepBoe M3 HUX CTAHET HE MEHBIIe
[, MBI TIOTIAJIM B OTPE30K [l, 7] 1 MOXKHO HAaUMHATH OGHOBJIATH OTBET. Kak TOJBKO YnCJIO0 cTajio Gosiblie r,
JTAJIbIe MOYKHO He ITPO0JI2KATD.

Takke HY>KHO OBLIO OBITH AKKYPATHBIM C MEPEIOJHEHUSIMA — [IPU HEAKKYPATHON peaju3aliuu MOTJIO
He XBATUThH JaxkKe 64-OMTHOrO THIIA JTaHHBIX.

Pa36bop 3agaun «KapTouHbli Tpok»

PaccMmoTpuM mpocTyio SMyJISAIMIO TOTO, YTO HAIMCAHO B Iporpamme. Takasi mporpaMma MOXKET He
VJIO2KUTLCA B OPaHUYEHUE 110 BPEMEHU.

3aMeTn1, 9T0 HEKOTOPOe KOJIMIECTBO pa3 MOJIPS/T TIPSIMOYTOMbBHAK, 0OPA30BAHHBIN TIepecedeHneM KapT,
Ooyaer ommuakoBbiit. Ilycts ¢ < b u ¢ < d, Torma 70 Tex mop, moka b = ¢, b = a,d > aud = c,
Oy/IyT COXpaHATCS PABEHCTBA, 4TO ¢ < b um ¢ < d, IO3TOMY OpHEHTAIUs IPSMOYTIOJbHIKOB MEHSTHCS
He OyJier, a IepecevueHueM IPSAMOYTOJbHUKOB OyleT siBISTbCS MPsIMOYTOJIbHUK pasmepa ¢ X a. MOoKHO
BBIMHCJIATH KOJIMYECTBO Pa3, KOTOPOE MOYKHO OTPE3ATh TaKOi MPAMOYTOJILHUK, YTOOBI BBIIIOIHSINCH Bee 4
HepPaBEHCTBA, 9TO M HYKHO ¢/lej1aTh. [locie 3Toro n3MeHnThL OPUEHTAINIO TPSIMOYTOJILHIKOB. 1 MOBTOPATH
9TO, IIOKa OHU HE MCYE3HYT.

3aMeTuM, 9TO ITOrO Tak)Ke HeJIocTaTouHO. Hampumep, ecin ojiHa n3 KapT UMEET HOUYTH KBaJIPATHYIO
dopMmy, a ipyras — O4eHb Y3Kas U JUIMHHA, TO II0C/Ie OTPE3aHUsl KarXKJI0r0 IIPSIMOYTOJIbHUKA, TIEpBast Kap-
Ta OysieT nepeBopadnBaThCd. [loaToMy HYXKHO cliesiaTh TPOBEPKY, YTO HACTYIUJI TAKON caydail. 3aMeTuM,
YTO B TaKOM CJIydae IepBas KapTa JefCTBATEHHO OY/eT IepeBOPAYNBATHCS IIOCTE KarXKJI0r0 OTPE3aHNUs.
[TosToMmy, yMeHbIIIEHHE JJIMHBI IIEPBON CTOPOHBI M BTOPOW CTOPOHBI 3TOW KapThl OYIAYyT YepesoBaThCs.
DTOT caydail MOXKHO 00pabOTATh OMHIIONCKOM, B KOTOPOM HANTH MaKCHUMAJbHOE KOJUYIECTBO OTPE3aHUil
[IPSAMOYTOJIbHUKA, YTO JJIMHHAS CTOPOHA BTOPOil KapPThI BCe €Ille JJInHHee KOPOTKO#. YTobb! HafiTn Juinny,
HA KOTOPYIO YMEHBIIUTCS JJIUNHHASL CTOPOHA BTOPOIl KAPTHI, HY?KHO HANTH CYyMMY JIBYX apupPMETUIECCKUX
nporpeccuit. [lepBast — cymma IIuH OHON CTOPOHBI IIEPBOil KAPThI, BTOPas — BTOPOI.
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Pa3bop 3agaun «/[lBe kapTbi»

Bynem nopepkusars orser. Ilpu j106aBjieHn oTpesKa Hy»KHO J100aBUTh K OTBETY KOJMYECTBO OTPEe3-
KOB, KOTOPbIE JAIOT JIJINHY S B OObEIMHEHUN C HOBBIM, DU yJIAJCHUU — OTHATD.

Kax nocunrars, CKOJIBKO OTPE3KOB [l;; r;] B 06benunenuu ¢ [L; R] garor ajiuHy s: pacCMOTPUM HECKOJIb-
KO CJIy4dacB.

1. Ectu R — L > s, To orBer 0

2. DTH IBa OTpe3Ka He UMEIOT o0Imux TodeK, I; > R wim r; < L. Torga ajnuna Broporo orpeska paBHa
len; = s—(R—L), al; 6o 6ombine R, mubo menbire L —len;. Y1006l GBICTPO HAXOAUTH KOJTUIECTBO
TaKIX OTPE3KOB, OyIAeM JIJIsi KaxKIOl JJIMHBI IOIIEP:KUBATH CTPYKTYPY, B KOTOPOil OyaeM XpaHUTb
JIEBBIE KOHIILI OTPE3KOB, YTOObI OBICTPO UCKATH UX KOJMYECTBO. DTO MOXKET OBLITH JEKAPTOBO JIEPEBO,
JIepeBo OTPE3KOB, jepeso PenBuka (mocseHue jiBa — pa3pesKeHHbIE).

3. DT IBa OTpe3Ka MEePEeceKaroTCsi, HO He ABJIAIOTCS BjOKeHHbIMH. Torma qmbo I; < L, L < r; < R,
6o r; > R, L < l; < R. B nepBoM cityuae o0be/[HEHE OTPE3KOB - 970 [I;; R], mosromy R —I; = s.
910 o3HaYaeT, 9TO [; PUKCUpPOBaH, a 1; HAXOAUTCS B HEKOTOPOM MHTepBasie. JjIst 9Toro /s KaxK1oro
JIEBOI'O KOHIIA OTPE3Ka OyJeM I0JIePKUBATh CTPYKTYPY, B KOTOPOi OyIeM XPaHUTDh IIPpaBble KOHIIGI
OTPE3KOB, 9TOOBI OBICTPO MCKATH WX KOJHMYIECTBO. BO BTOPOM Ciydae aHAJOTHIHO — HYKHO OyIeT
3aBECTU TAKYIO0 CTPYKTYPY IJI KarzKIOrO IIPABOTrO KOHIIA.

4. OrpesKu BJIOKEHHBIE, JynHa [l;; ;] 6osibie b0 paBua jyune [L; R]. D1o o3nadaer, uro 1; —l; = s,
R — s <l; < L. Haiigém 3T0 KOJIUYIECTBO MPU MOMOIIU CTPYKTYPBI U3 BTOPOT'O IIyHKTA.

5. Orpeskn BiIOXKEeHHBIE, jIHHA [[;;7;] MeHbie juHbl [L; R]. 9T0 MOXKeT GBITH TOJIBKO B TOM CJIydae,
korma R — L = s. Tpebyercss mocauTaTh, CKOJIBKO €CTh OTPE3KOB Takux, urto L < I; < r; < R. s
KaxKJI0ro L OyzeM MmojiepKuBaTh KOJUIeCTBO OTpe3KoB crporo BHyTpu [L; L + s]. Orpesok [l;; 7]
JIeZKUT cTporo BHyTpH orpeska [L; L + s], ecom r; — s + 1 < L < I; — 1. Tlosrosmy 1ipu jobaBiieHun
orpeska [l;;r;] npubaBuM equHuUIly Ha orpeske [r; — s + 1;1; — 1], upu ynajeHun — BbraTeM. DTO
MOKHO JIeJIaTh IIPU IIOMOIIHA JIEPEBA OTPEIKOB.

Bpewms paborst perenusi: O(n - logn).
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