Pa3bop 3agaun «VYpok apugpmetukm>»

Byuem momiep:kuBarh MHOKECTBO OMTOB, KOTOpPbIE OJIMHAKOBBLI Y BCeX 4uces. M3HavalbHO 9TO MHO-
JKECTBO IIyCTOe. 3aMEeTHM, UTO 3TO MHOMKECTBO m3Menserca ne Goiee log(22) = 20 pas, moromy urTo xorua
KaKOIi-TO OUT Y BCEX YHCEJ CTaJl OJIMHAKOBBIM, OH HUKOIJIa He CTaHET BHOBb Pa3HbIM. VI3MeHSITh 9T0 MHO-
JKECTBO MOKET TOJILKO 3a1poc¢ and — OH BLICTABJIAET 3HAYEHUsI HEKOTOPBIX OUTOB y BeexX duces paBHbiME (.
ITycrb mask — macka 6GUTOB, KOTOPbIE OJIMHAKOBBI y Beex dncest. ODO3HAYNM 3a Cur; i-€ 9uCjI0, B KOTOPOM
crout 0 Ha Tex nozunuUsX, rae B mask crout 1. Torga Gyaem oT/IebHO XPAHUTh 3HAYEHKE OOIIEH s BCeX
YHUCesT YacTu b, OT/IEIbHO a; — MACCUB YUCEJT IJIUHBI 1, ¥ OTJEJBbHO ¢ — YHUCJI0, TAKoe, 9TO (; XOT € = CUT;.

Tenepnb, Korja mocTynaer 3anpoc and, €cjii OH He U3MEHsIeT MHOXKECTBO OUTOB, OJIMHAKOBBIX /IS BCEX
qHCesI, TO OH U3MEeHsIeT TOJIBKO b. D10 n3Menenune MoxkHo obpaborars 3a O(1). A umenno, b = b and z, rjie
& —aucsa0 u3 3amnpoca. Ecim rekynmii 3ampoc and W3MeHsIeT MHOYKECTBO OUTOB, OJIMHAKOBBIX JIJIsI BCEX
quces1, MpobeKUMCst 110 BceM dmcsiaM u cymmapHo 3a O(n) obnosuMm Bee a; (a; = (a; xor ¢) and x). A
Takzke, 00HOBEM b, mask u ¢ (b = b and =, mask = mask or (not z), ¢ = 0).

Ecsin nocrynaer 3ampoc xor, Mbl cpa3y MoxeM OOHOBUTH 3Havenue b, b = b;xor (r and mask). A
3HAYECHUST @; MBI OCTABUM 6€3 M3MeHeHusI, HO cjesaeM ¢ = ¢ xor (x and (not mask)).

Korga nocrymaer sanpoc ‘?’, Hy>KHO HafiTi KOJIMYECTBO IHCEI a;, TakuxX 910 [ —b < (a; xor ¢) < r—b.
st aTOTO, OyIIEM TO/IEPKUBATH €PEBO O0TPe3KoB. Ecym 661 ¢ 66110 pasao 0, TO TpebOBAIOCH OBI TPOCTO
HafTH cyMMy Ha oTpeske 3Hadenuii ¢ [ —b o r —b. Ho xoryia ¢ me pasno 0, 3aMeTUM, 9TO HAM HY?KHO Ha-
XOUTH CYMMY Ha, OTPe3Ke MacChBa, K KOTOPOMY IIPE/IBAPUTEHHO IIPUMEHUJIN [TIEPECTAHOBKY P; = 1 XOT C.
ITpumenenue Takoii mepecTaHOBKU K JIMCTAM TOJTHOTO JIBOMYHOIO JIEPEeBa PABHOCUIBLHO U3MEHEHUIO TIOPSII-
Ka JieTell y HeKOTOPBIX BEPIINH. A UMEHHO, ecjin y ¢ - OuT paBeH 1, HY>KHO ITOMEHSITH MOPSIJIOK JIeTel Y
BCEX BepIIMH Ha riryoune i. KoHeuHo, IBHO MEHSITh MOPsJIOK jleTeil He HyzKHO. HyzKHo b B hyHKIMH,
KOTOpasd CHUTaeT CYyMMY Ha OTpPpe3Ke, B TaKOM CJ/Iydae, BMeCTO JIEBOI'O ChbIHa WATHU B IIpaBOIr'0, a BMECTO
IPaBoro B JIEBOrO. DTa MOAUMUKAIMS JIepeBa OTPE3KOB He U3MEHSIeT ero BpeMsi pabOThI.

Urorosast acumnroruka ckiaaasiBaercs u3 O(log(n)) mepecrpoenuii jgepeBa 0TPE3KOB, KaxKI0e U3 KO-
Topbix paboraer 3a O(n). I O(q -log(n)) Ha Bce 3ampoCH K J€peBy OTPE3KOB.
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