Pemienue:

Jla HapedeM cTpeJika eJUHUYEH BEKTOP B JBYMEPHOTO [IPOCTPAHCTBO, C HA4aJ/I0 B TOYKA C
L|eJI0YMCJIeHH KOOPAMHATH U I0COKa, YCIIOpeJHa Ha HAKOS OT KOOpAUHATHUTe ocU. Taka
JNebUHUPAHUTE CTPEJIKH MOTAT Jla ce OMUIIAT Yype3 TpokaTa (x,y, d), KbjeTo (X, y) e Ha4aJI0TO Ha
cTeJsiKaTa, a d e IocoKaTa H, B rpagycu cupsiMo octa OX. Crpesikata (0,0, 0) onpeziesist eJMHAYHUSA
BEKTOp B Mocoka OX. [1o Chlusi HA4KMH MPOU3BoJIHA cTpesiKa S(Sy, Sy, S4) onpe/esisi KoopJAuHATHA

—
cucteMa 0'x"y’ c ueHTBp 0'(Sy, Sy), B KOATO S ONpesieNs eJMHUYHMSA BEKTOP B mocoka 0'x’.

B3auMHOTO MoJ103KE€HHE Ha JiBe CTpesJKU A U B Moxe cblo fa ce onulle ¢bC cTpeJika C, noKa3Bauia
Kak O6u usrjex/jana B B koopAiMHaTHATa CUCTEMA, Ollpe/JiesieHa oT A.

MmMame cieHUTE 3aBUCHMOCTH: (Bx,By) = (Ax,Ay) + Ag * (Cx,Cy),Bd = Ay + C4. ToBa HH
N03B0JIsIBa 6'bP30 Jla CMEeTHEM I0JIOKEHUETO Ha cTpeJsika B no gazieHo A u C - nosioxkeHreTo Ha B B
KOOpJAWHATHaTa CUCTEMA, OTlpejiesieHa OT A.

BupTyasHTaTa 3MUA MOXKe J]a Ce OIUIIEe KAaTO NOCAeJOBATENHOCT OT N CTpeJIKH, KaTo i-TaTa

(0 <i < N) uma 3a HayaJIo CTaBa C HOMep i ¥ 3a KpaH - ctaBa c HoMep i + 1. [locTposiBame
CEerMeHTHO J'bPBO OT CTPeJIKU BbpXy Ta3M I0CJeL0BaTe/JHOCT, KaTo 3a CEerMeHT [a, b] masum
B3aMMHOTO I0JIO’KeHHe Ha CTpeJIKaTa c HoMep b cnpsMo cTpeskaTa ¢ HoMep a. [opHaTa dpopmy.ia
HM M0Ka3Ba KakK 6’bp30 /1a KoMO6UHUpaMe HHPOPMAIMSTa OT [iBa ChCeTHU CETMEHTAa, 3a Aa
MoJiyduM HH$OopManus 3a 06eJuHeHUeTOo UM. [lo/10KkeHHeTO Ha i-TaTa CTpeJiKa [oJiydyaBaMe, KaTo
CMeTHeM CTpeJIKaTa, 0TroBapsia 3a uHtTepBaJa [0, i]. CerMeHTHOTO AbpPBO [103BOJIsSIBA IPOMsIHA
Ha eJIEMEHT OT MOCJIeJOBATENHOCTTA U MpecMsATaHe Ha UHGOPMaIMsATa, OTTOBapsIla 3a AaJieH
CEerMeHT 3a JIOTApUTMUYHO BpeMe. ToBa HU 103B0JIsIBA Jla peasiu3vpaMe BCSKA OT JiBeTe 3asBKU OT
3azavyaTa 3a BpeMe O(log N), KaTo KpaiHaTa CJI0’KHOCT Ha peasiM3alysiTa € OT NopsibKa Ha

O(N + QlogN).

[lopaau orpaHu4yeHUeTO 3a MameTTa - 16 MB, 6a30Ba peasinsalust Ha CE(TMEHTHO JbPBO C
yKasaTeJIM HsIMa /1a HU CB'bPLIX paboTa - Tpsi6Ba /ja NPUJI0KHM IOAX0/, 3a HaMaJIsiBaHe Ha
MaMeTTa, KAKbBTO € HallpuMep Jla U3M0J13BaMe NpeJCTaBAHETO Ha NO'bJIHEHO ABOUYHO JbPBO
Yypes3 MacCHUB, WJIH NIPEU3YUCISABaHE HAa CTPEJIKUTE 38 BCUYKU Bb3MOXXHU MaJIKU 3MHUHU.



