CumynaTtop ctygeHTa

Aemop zadavwu u paspabommuk: Asexcandp Topdees

Cpazy 3aMeTuM, 9TO €CTh CHTYaIlid, B KOTOPBIX KOJ IIPOXKMMAaTh HEBBITOJHO. Hampumep, eciim npu
Ha’KaTHH KOJa Hallle CyMMapHOe IIepeMelrieHre rapaHTHPOBAHHO OCTABUT HAC JIAJbINE OT KOHEYHON TOYKH,
YeM Ta, B KOTOPOW MbI HadumHaym. OCTAaeTcsi TOJBKO AKKYpPaTHO IPOAHAJU3UPOBATE CJIydar, KOTOPhIE
JIBUTAIOT HAC B HY>KHBIX HalpaBjeHUsX. V3 Takux ecTb ciiydan, B KOTOPBIX MbI 10 00EUM KOOD/IMHATAM
JBUTAEMCs B HYyKHYIO CTOPOHY, U CJIyYuau, B KOTOPO#l 10 OJHOHN KOOpnHATE IMPUOJIMKAEMCs, a 10 JIPYyTroi
OTAIAECMCH.

O6osznaunm 3a d, u d, cymmapnoe nepemernienne 1mo ocaM X u Y, COOTBETCTBEHHO, IPU HAaXKATHH
KHOTIOK, BXOJISITINUX B KO/ UTOOBI NX MOCUYUTATH, JOCTATOTHO MPOUTEPUPOBATHCS MO BCEM CUMBOJIAM KOJIA
U y9eCTh BKJIAJ KaXKJIOI'0 U3 HUX.

Orpanndennst mepBOH MOATPYIIBI MTO3BOJISIA TPOCTO TiepebpaTh Kaxkioe meticteue. Bo BTOpoit mos-
rpyIine MOXKHO ObIJIO HAaUcaTh MOUCK B mupuly (bfs). 3 Kax 1ol KJaeTkn MOXKHO Jinb0O 38 CTOUMOCTD 1
nepeiiTu B JI00YI0 COCEJHIO, JIMOO 3a crouMocThb |S| + 1 nepeiitu B JIIOOYIO Ha PACCTOSIHUM He GOJIbIIe

d or Tekymeit mwioc (dy,d,). Takum 06pa3omM, MOXKHO OBLIO B SIBHOM BHJIe IOCTPOUTH Ipad M 3allyCTHThH
(1—38) —Dbfs, e s = |S| + 1.

Teneps 3amMeTHM, 9TO ecJi MBI k pa3 Ha’KMeM KOJI, TO MBI IlepeMecTHMCs B KieTKy (k- dy, k- dy). Ecin
[IOCJIE TOTO HE UCIIOIB30BATEH KO, TO y HAC OCTaHEeTCs k - d «beCIIaTHBIX» IIepeMeriennii baromgaps Koy,
a OCTAJbHBIC IMIAIM HPUIETCS CIEIATh CAMOCTOSATETbHO. TOObI M3 Takoil KieTKn ;1obparbes 1o (x,y),
HY’KHO | — k- dz| + |y — k - dy| maros, nostomy orserom Gyzner max(0, | — k- dy| + |y — k - dy| — k - d).

KommuecTBo HazkaThii KHOIIOK B ONTHUMAJIBHOM OTBETE He MOKET IIPEBBIaTh |x| + |y|, mosromy B
CTIEJIYIONIEH Mo/ 3a,1a4ue MOXKHO OBLIO TIepebpaTh k — KOJUYIECTBO HAYKATHIH KOJIa, TOCTIE Yero JJIsk KazKI0TO0
(bI/IKCI/IpOBa.HHOI‘O ]{? IOJIYy9IUTh YKa3aHHYIO BBIIIE BEJIMYUHY, U 110 BCEM TaKHUM BbI6paTb MWHUMYM.

B rpymrme ¢ |S| = 1 MOXKHO OBLIO 3aMETHTh, YTO HAyKaTHEe KOja MepeMelnaerT Hac TOJbKO Ha 1 OTHO-
cutenbHo Tekyteil kKiaerku. [losromy npu d < 1 BMecTO HakaTusi KO BCErJa MOXKHO IIPOCTO HAXKATh
JIBe KHOIIKU JIBM2KeHUsi, Ipu d > 3 HaxKaTue KOJa BCeria He MEHEee BBII'OJHO, YeM JIBa JIBUKEHUs, & IIPU
d = 2 BCe 3aBHUCHT OT TOr0, B KaKyI0O CTOPOHY HAC JIBUTAET IepBas KHOIKAa KoJia. EC/Iu B CTOPOHY OT
IeJIM, TO KO/JI BCErJIa HEBBITOJIEH, a NHAYE KOJ[ MOYXKET OBbITh BBITOJICH Olpe/ieieHHoe ynciio pa3. Hampuwmep,
ecsim 0 < y < 22, ¥ KOJ[ JIBUTAaeT HaC Ha 1 BIIPABO, BBIT'OJIHO F%y] pa3 HaxKaThb KOJ, U Mbl IIPUJIEM B
nesib. Eciu ke y > 2z, TO BBITOJHO TOJBKO T Pa3 HaXKaTh KOJI, a JIaJIbIlle JBUTATHCS BBEPX MPOCTLIMU

nepeMenieHnAaAMM. Ocranbubie CUTyallul CUMMETPUYIHDBI.

J st mostHOTO pernerust OBLIO HEOOXOAUMO BHUMATEIBHO PACCMOTPETH ITOJIYIeHHYI0 (hopMyLy. 3ame-
THM, 4TO IpH yBejudenun k 3unadenne dbynkimu (n + 1) x k + max(0, |z — k- dy| + |y — k- dy| — k - d)
CHAYaJIa YMEHbBIIAETCs, IOTOM YBeJMInUBaeTcst (Beb KOJ[ IepecTaéT ObITh MOJIE3HBIM KOTJIa Mbl Y2Ke JI0CTa~
TOYHO BOJIM3U KJIETKH). A 3HAYUT MbI MOXKEM [IPOCTO 3AILyCTUTH TEPHAPHDIN IIOUCK TI0 TIOJIOXKUTETHHBIM
3HAYEHUSIM U HalTu TOYKY B KOTOpOﬁ 3HaQYEeHNEe MUHUMAJIBHO.

st Toro 9robsl permuth 3ajaqy 3a O(1) 10CcTaTouHO 3aMEeTUTh, YTO JIOCTATOUHO HANTH MUHUMAILHOE
k, rakoe uaro f(k) = |v — k- dy| + |y — k- dy| — k - d menbIne Hynsa. s sToro mocrarodHo mepebpars

BCE BapUAHTBI PACKPBITHs MOJYJIN 1 U3 KayKJ0ro BapuaHTa Bbraucants k, ecau f(k) = 0. [omyawmmu, aro
a-x+b-y
cdg+d-dy+e-d’

KaxKJ[yl0 TaKylO Jpo0Ob, P €€ CyIeCTBOBAHUMU, OKPYIJIsieM BHU3 M BBEPX (Belb HAC UHTEPECYIOT JIUIIh
IeJIble 9UC/IA) U MOJICTaBIIsIeM 3HadeHne B hbopMyIty, mocse dero 6epém munumyMm o scem f (k).

BCE BO3MOXKHLIC k UMEIOT BHJ, rie a,b,c,d, e € [—1 : 1]. Ilepebupaem Bce BO3MOXKHBIE JpodH,
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