KcoHa Ta pepeso

AsBTop Ta po3pobuuk: CBarociaas Bigzinsa

Crpobyemo po3B’s3aTu 3a/1a1y, sIKIO B HAC BXKe MHOYKUHA duces S 3 mijjiepeBa i HaM moTpiOHO 3HANTH
k-e amcito 3 MHOKUHU BCix MOKMBIX XOR-cyM miaMHOXKIH.

V Bumaky, sIKIo BCl 9HUCJIa € CTENEHIO ABIMKN MOXKHA ITOMITUTH, IO SIKIIIO YUCI0 € B HADOPi, TO MU
MOKeMO abo JoaTHh Hforo y BiAmoBigb, abo Hi. Tak MoxKHA 3pobUTH 3 KOKHUM OiTOM, TOMY BCHOTO Oyie
B muoxumi 215 qucet. [TobynyBatu k-e umc/io MOXKHA Kai0HO - OyaeMo MTH 3 HAMOLIBIIUX THCEeT 10
HafiMeHIMX. ZIKINO MU MOXKEMO He CTaBUTH sIKUCH OIT (4dmcest 3 muM GiTOM He BCTaHOBJIEHUM > k), TO
Mu He OymeMo iioro craButu. [HaKIme, mocTaBuMo Ieil OiT i 3MeHITUMO & Ha KiJBKICTh YUCENI, B AKAX e
6iT He BCTAaHOBJICHUIA.

JlJtst po3B’sizaHHs 3a/1a9i B 3araJlbHOMY BUTJISI/I TOTPIOHO PO3IVIIHYTH YHCA, sIK HabIp BEKTOPIB HA/I
osieM Zo. Tomi, Xor IBOX YHCeN - 1€ AOJaBAHHS ITUX BEKTOPIB. ToMY, M1 3HAXOIKEHHS BCIX MOXKIUBUX
XOT-1B T IMHOYKHUH, MOXKHa OOy /IyBaTH 6a3uC BEKTOPIB, SIKi MIPEJICTABJISIIOTh YUC/Ia 3 MHOXKUHU S 1 TOMI0HO
JI0 pillleHHsI B MUHYJIOMY IIYHKTI 2Ka/1i0HO BCTaHOBJIIOBaTH OiTH Bij Oiabmioro mo menrmoro. ITobymoBa
Gazucy moxke Gyrn peamizopana 3a O(log® A)(Moxke GyTH HPHIIBHIIIEHO B 32 Pa3d BUKOPHCTOBYIOWH
6iToBi omepariii Ha YncIax), a MOMIYK Ak-ro eJeMeHTy B mobymoBanoMy 6asuci - 3a O(logA).

Temnep, moBepHemocs 10 opuriHajgbHol 3amadi. s nepmux Tphox MArpyn Oy/ao J0CTAaTHBO 3HAWTHU
BCIO MHO>KWHY YHCEJ ITOIIYKOM BIVIMOMHY, & J1ajli BAKOPUCTATH PO3B’SI30K 3 MEPIOl YaCTHHH.

Buaok 1 Byub-sikuii nosuuii nepebip 3a O((n + ¢)2™) nupoxopus 1eit 6J10K.

Buok 2-3 Biiok npoxoauBest SIKIO mepepaxoByBaTh 6a3ucn j1ist Beix BepimH 3a O(n), abo 3HAXOAUTH
KOYKHUI pa3 3aHOBO.

Buaok 4 Moxna peanisyBaTtu 3a/ady s MHOXKUHE 9HCEI, a He JiepeBa.

Buiok 5 fkimo B miarpyni Hemae 3ammTiB Ha 3MiHY YHCIA, TO MOXKEMO MepejpaxyBaTu Bci Oasucn
JIJIsT KOXKHOI BEPINUHU JepeBa - 0asuc BEPINUHU Ie TPOCcTOo Oasmc umncesn 3 Oasucip 11 miteit. Ile moxkHa
nopaxysatu 3a O(nlog® A), a nani Bimmosizaru 3a samrru 3a O(log A).

Buaok 6 Biiok BupinyBaBcs IpocTilmiuM BapiaHTOM 06a3uCy, JOCTATHHO OyJIO TEPEBIPUTH HASABHICTH
roTpibHoro 6iTa B migaepesi.

Buook 7 YV zaraapHOMYy BHIIQJIKY, MOXKEMO 3BepHyTHCH 10 TexHiku EitnepoBoro obxomy mepena. Ilo-
OymyeMo 3a EitaepoBuM 06XomoM JepeBa IepeBo BiApisKiB, e B KOXKHiil Bepimmai Oyae 30epiratuca XOR
6azuc 11 migBinpiska. st MepKa JBOX BEPINUH JIOJIaMO BEKTOPHU OfHOrO Gasumcy B iHmmmwmit. [ligmgepeso
KOXKHOI BepINuHN Temep Oy/e mijicHuM Binpiskom Ha EitmepoBomy 00xomi, a oTkKe 3amuT Oasucy Ha IMif-
JEepEeBl 3BOJUTHLCS 10 OJHOIO 3alUTy J0 JepeBa BIAPI3KIB, a 3alUT 3MIHU YUCAA - A0 OJAUHUIHOI 3aMIHU
B zepeBi Binpiskis. Peasizamiss Takoro jepesa BifpiskiB mparoe 3a O(log2 Alogn) Ha 3amut, TOMYy BCe
pirmenns mpargoe 3a O((n + q) log? Alogn).
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