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30 pEeLleHUETO HA 30AQ4YATA CbCTE3ATEAMTE TPAOBALLE AQ MPOSBAT M3BECTHA
CbOBPA3UTEAHOCT, Tb KATO 30 AQ HAMPABAT 30A04aTA 30 100 TO4KM, BeLle HY>XHO AQ
Ce HAMPABAT ABE BAXKHM HODAIOAEHMS.

MbPBOTO OT TAX Oelle HY>KHO 30 AQ MOTAT ObP30 AQ HAMMPAT ACAM LMAPPATA HA
no3nums i B PEAMLATA HA EAM € HYAQ MAM EAMHULA.

EAMH HQYMH BeLle NPOCTO CbCTE3ATEAUTE AQ FTEHEPUPAT PEAMLLATA.

Wait, what?2 HaAM B HOM-AOLLIMA CAYHOM OT Hes Hm Tpabeat nbpsmte 1,000,000,007
umdppmle E, AQ, MO 30 MOAEPEH KOMMIOTHP TOBA HE € YAK TOAKOBA MHOTO, 0OCOBEHO
QKO MOA3BAME MOOUTOBM onepaumm 30 A 300bp3ame cmeTkmte okoao 30 MbTH.
PeaAaHO moxem aa nasmm 1,000,000,007 / 32 = 31,250,00Tunsigned 4mcaaq, KoeTto e
eABO OKOAO 120 merabamta. Bcekn BUT Ot Te3n YMCAQ LLUE 3AAQBA €AHA UMAPPA OT
peAMLaTa.

COMOTO reHeEPUPAHE 3aMoYBA C TOBA AQ reHepupame nbpsute 32 umdpu (buta) m
AQ TU CAOXMM B €AMH unsigned int. HeEKA KPpbCTMM MACUBA, B KOMTO LLLE AbPXMM
peamuarta unsigned bits[31250001]. Taka nvpsute 32 e 6baaT B bits[O].

30 AQ HOMEPUM CAeABALLMTE 32 OUTA MOXEM AQ Hampasum bits[1] = ~bits[0].
PeaAHO onepaumata ~ (MoGmToB not) Npasm TOYHO TOBA, KOETO MCKA AEPUHULMETA
HO EAM — 3aMEHSA BCIKA HYAQ C €AMHULLA, M OBPATHO — BCAKA EAMHULLA C HYAQ. CAeA
ToBa bits[2] = ~bits[0], bits[3] = ~bits[1]. AHOAOIMYHO MOXEM AQ 3AMBAHUM U
OCTAHOAMTE OKOAO 32 MUAMOHA unsigned-a, 3a eABa 32 MUAMOHA onepaumm!

3a AQ B3IEMEM LMPPATA HA NO3MUMS idX (MHAEKCUPAHO OT HYAQ) HUW MHTEpPECYBA idX
% 32-pug OUT Ha idx / 32-pUd eAeMeHT Ha bits. TTOA3BAMKM CAEAHMA KOA MOXEM AQ
BUAMM AQAU € HYAQ AU EAHO:

' (bits[idx / 32] & (lu << (idx % 32)))

KOETO CbLLLO MOXEM AQ 3AMULLIEM UM KATO

'1'(bits[idx >> 5] & (lu << (idx & 31)))

30 AQ M3DETHEM AEAEHME U MOAYA (MAKAP Y€ KOMMUAQTOPBLT OU TPIOBAAO AQ €
AOCTATBYHO YMEH AQ CE CETU AQ TO OMTUMM3IUPA). AKO, HOAM?S

MNo-HabAoAQTEAHUTE (O MOXE BU 1 MO-OMUTHUTE OT BAC*) BUXA MOTAM AQ HAMPABAT
OATEPHATUBHO, HO MO-CAOXHO 30 M3MUCAIHE HABAIOAEHME — LMADPATA HA NO3ULMS
idx e paBHa Ha popcount(idx) % 2 (kbaeTO dpyHKUMATA popcount(int num) BpbLLLO
Oposd ceTHATH BUTOBE B YMCAOTO NUumM). AOXKE CbCTE3ATEAUTE MOXEXA AQ MOA3BAT
AOCTa Obp3ATA BrPOAEHA MMNAemeHTauma _ builtin_popcount(). Kasax, 4e no-
OMUTHUTE MOXE AQ CA BMXXAQAM TA3M PEAMLA U MPEAM, Tbi KATO T4 € CBbP3AHA C
reHepMpPAHE HA FTOAHU TECTOBE CPELLLY XELLUMPAHE C OBbPADAOY. B CAy4ar, 4e HamaTe
maes 30  KOKBO TOBOPA, MOXETe AQ [MOFAEAHeTe  CAEAHATA  CTATM:
http://codeforces.com/blog/entry/4898

He3aBMCHMAMO KOM OT ABATA HOYMHA M30EPAT CbCTE3ATEAUTE, TE LLLE MOTAT AC HOMMPAT
i-TaTa UMdppa Ha peamuata 3a O(1).



CaMO C TOBA HOBDAIOAEHME MOXEM AQ HAMPABUM PELLEHME, KOETO MPOCTO OOXOXAQ
BCUYKM MO3ULLMM BbB BCUYKM MHTEPBAAM U CYMMUPQA BuToBETE. TOBA € OABHO, HO LLLE
XBAHE OKOAO 30 TO4KM.

30 AOQ XBAGHEM noBeye, TPIOBA AQ M3MMCAMM HIKAOKbB €dDEKTMBEH HAYMH AQ
HOMMPOAME CYMATA HA BCUMYKM BUTOBE B MHTEPBAA. EAMH BAPUAHT € AQ MOA3BAME
NPEMUKCHM CYMM (OLLLE EAMH MACKB C OKOAO 32 MMAMOHA EAEMEHTA), HO HAMA AQ
rO PA3FAEXAAME, TbM KATO APYIUAT € 3HAYUTEAHO NO-MOYYUTEAEH U EAETAHTEH.

BMmecTo AQ noA3BOME NpedUKCEH MACMUB, LLLE MOA3BAME CAMO EAHA UAER OT HETO:
QKO HM MUTAT 30 CYMA B UHTEPBAA [L, R] M1 MOXEM AECHO AQ HOMEPUM cymaTa B [0,
X], TO AECHO MOXEM AQ HOMEPUM U TA3M B [L, R]: ToBa e npocTo [0, R] - [0, L-1].

OCTOBO AQ PELUMM MOAKO MO-AECHATA 30AQ4A — KOK €dDEKTMBHO AQ HOMMUPAME
cymaTta s [0, X]?

30 TOBA LLLE HM TPIOBA BTOPOTO HODAIOAEHME, KOETO, 3 HALLE LLLACTUE, € 3HOYUTEAHO
MO-AECHO: OKO PA3AEAMM PEAMLLATA HA ABOMKM Lndbpu (0-AeBa 1 1-8a, 2-pa 1 3-T1Q, 4-
TA M 5-1A...), TO BbB BCIKA ABOMKO MMA TOYHO EAHA HYAQ M TOYHO €AHA eAMHULLA. TOBA
CAEABA AMPEKTHO OT HAYMHA, MO KOMTO rEHEPUPAME PEAMLLATA.

Kak HM nomara toBag AMmmK — 6poat eanHmum B [0, X] € MHOro 6Am30 A0 X / 2. PeaAHO
QKO X € HEYETHO (TOECT Mmame yeteH Bpon nHaekcu B [0, X], To Bponkata € TOYHO X
/ 2. AKO e 4eTHO, 06a4e, HE CME CUTYPHU AOAM MOCAEAHATA MO3ULMI MOXE AQ € KOKTO
0, Taka v 1. 3a AQ HOMEPUM TOBA MOA3ZBAME METOAQ, KOMTO CME CU M3BPAAM OT
MbPBOTO HABAIOAEHME.

N cme rotosu! BCaKo NUTAHE € KOHCTAHTHO, ToecT O(1), T KaTO:
e CmaraHeto Ha [0, R] € KOHCTAHTHO (Makcumym eaHo O(1) NoA3BAHE HaA
MbPBOTO HABDAIDAEHME U EAHO AEAEHME).
e CmaraHeto Ha [0, L — 1] € KOHCTAHTHO (MO CbLLUMTE CbOBPAXKEHMS)
e  CMITOHETO HA PA3AMKATA, PA3OMPA Ce, CbLLLO € KOHCTOHTHA onepaLms.
PelueHueTo Ha ugaata 3aaa4a € O(N) U kO ce MMNAEMEHTUPA A0Dpe CTABA HA
eABa 40-TMHO KPATKK peAq.
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