Pa3bop 3agaun «Kaxxpgoivi TBapu — no napex»

3aMeTuM, 9YTO HAC HE HHTEPECYIOT KOHKPETHBIE [TOJIOYKEHU TBapeil Ha IIJIOCKOCTH, a JIUIIb 3HAK X KO-
opauHaThl. IlycTh ecTb X | TBapeil-MaJILINKOB € TOJIO2KUTEIHLHON T-KOOpAUHATOM 1 X _ TBApeil-MaJIbINKOB
C OTPUIATETHHON Z-KOODIMHATONW. AHAJIOTMYHO, MYCTh €CTh Y4 TBapei-IeBOYeK C TOJOKUTETHLHON Y-
KOOPJIMHATOMN 1 Y_ TBapeil-IeBoYeK C OTPUIATENbLHOM Y-KoopaunaToil. [locuntaeM 3Tu 3HaUeHUs B HAYaJIe
perenusi.

[Tepebepem, ckoJIBKO OyJieT map, B KOTOPBIX 00e TBapu OYIyT MMETb IMOJOKUTEIbHYI0 KOODIUHATY.
[TycTs 91O 3HAYeHHNE OyIeT paBHATHC Pr . 3Hast 9TO 3HAUEHNE, MBI MOYKEM OTIPEJIETUTDH KOJUIECTBO TIap,
B KOTOPBIX MaJILIUK OYIET UMETh HOJIOXKUTEIbHYIO KOOPJIMHATY, & JIEBOYKA — OTpHUIaTe/bHy0. HecmoxHo
HOHSITh, 4TO 910 KosmuecrBo Py = X, — Py (rak kak Pyy + P = X). AHaJOru4Ho MOXKHO
OIIPEJICJIUTD KOJUUIECTBO Hap, B KOTOPBIX MAJIBIUK OY/IET UMETh OTPUIATEIbHYIO KOODJIMHATY, & JIEBOYKA, —
noJioxkuTeNbHyio P_y = Y, — Py . 1 KOJIU4IeCTBO 1ap, B KOTOPBIX 00e TBapu OYIyT UMETh OTPULIATEIHLHYIO
koopmuHaty P__ =X_ — P_.

3Hast 9TU 3HAYEHUsI, Mbl MOXKEM BBIUUC/UTH KOJUIECTBO Pa3sOUEHUil HA MAPhl IPU TaAKUX 3HAUEHUSX.
Jlerko moHsiTh, 9TO JOCTATOYHO JIJIsi KA2K/I0M TBapHU OIPEJIeJINTh 3HAK KOOPIMHATHI TBAPHU, C KOTOPOH OHA
Ooyzer B mape. Takum obpaszom, HaM HY2KHO n3 X TBapeil C MOJIOXKUTEIBHON T-KOOPJAMHATON BHIOPATH
Kakne-TO Py, B mape ¢ KOTOPBIME OyJIeT TBaph € HOJOXKUTEIBHON y-KoopunaToit. Yrobsl cienars 310
eCcTh C’;J:’ BapuanTos, ryie C¥ — kommruectso coderannit us n no k. Hamomuum, uTo umcio coderanmuit
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MOKeT OBITH BBIYHUC/IEHO IO (POPMYJIe C’; = W AnajiormuHo, HaM Hy»KHO U3 X _ TBapeil ¢ orpuia-

TEJILHOU Z-KOOPIUHATON HY»KHO BBIOpATh Kakue-1o0 P_ | B Iape ¢ KOTOPBIMU OYJIET TBAPH C MTOJIOKUTE b=
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Ho#t y-kKoopjuuatoii. s sroro ecrs C x_ BapuaHTOB. Amnayorndmo, ecTh C’Y:+ u C’Yj BapUaHTOB JIJIsI

TBapei-aesouek. Takum 06pa3om, 9TOOBI IOy IUTH OTBET, llepedepeM 3Hakdenne Py, 1 ec/ii BCe 3HAYUEHUsT
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Yr06bI GBICTPO BHIMHCIATH 3Hadenns OF mocunTaeM B Hadaje HPOrpaMMbl 3HAYEHHS N! I OGPATHEIC
K HUM 3HAYEHHs 110 HYYKHOMY MOJIYJIO, 9TO M03BoUT BhIaucaaTh CF 3a spemsa O(1). st Toro, aTo6b!
UCKATH 0OpATHOE 110 MOJIYJIIO0 YHCJIO, MOXKHO HCIIOJIb30BATH aJTOPUTM OBICTPOrO BO3BEJEHUS B CTEIEHD,
paboratomuii 3a Bpems O(log M), rae M — MOmy/ib, 0 KTOPOMY NPOU3BOJIATCS BbIUUC/IEHUsI. TakuMm
06paszoM, acUMITOTHKA BpeMeHu paboTsl nmporpammbl coctasut O(n log M).
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