OcHoBsHble anroputmel 2019 [omalHee 3aaaHve 6

1. /Iano n cJioB JyIMHBI k£, COCTOAIINX U3 MaJEeHbKIX OYKB JIATUHCKOTO ayichaBuTa. [Ipemioxu-
Te 3G OEKTUBHBI aJTOPUTM UX COPTHPOBKH B JIEKCHKOIpadIIecKOM (CJIOBAPHOM) TIOPSIJIKE.

2. ITycrb gucsoBoii maccus all], ..., a[n] cTporo yHuMOmaieH Ha MAKCUMyM. DTO O3HAYAET,
9TO CYIIECTBYET {, TAKOE YTO

alll] <al2] <---<aft] >aft+1] > --->an—1]>aln], 1<t<n.

1. Pasperaercst 3a 0J{iH X0/ CIIPOCHTB 3HAYCHHE OJJHOIO 3JIEMEHTa MaccuBa. JlokazkuTe, ITo
MOXKHO HaWTH 3HAYEHNe MaKCHMAIbHOrO ssteMenTa aft] 3a ve 6osee O(logn) xomos.

2% JlokazKuTe, 9TO MOYKHO HATH 3HAYEHNe MaKCUMaJIbHOTO 3jIeMeHTa 3a He bostee uem log, n+

¢ XOJIOB, TIE @ = %5

3% Hokaxkure, uro eciim f : R — R crporo semykinas dyskiusa (Vo,y € R,Va € (0,1)
seinoseno (1 —a) - f(z) +a- f(y) > f(1 —a)-x+a-y)), To OHA CTPOrO YHUMOJAIBHA
Ha MUHUMYM (OIIpejiesieHne JIJisi HEIPEPBIBHOIO CIydas aHAJOTHYHO JuCKpeTHOMY). Takxke
noKazkuTe, 4ro ecau f — aBaxiel aquddepennupyemas, To u3 f’(x) > 0 ciaexyer, 94To oHa
CTPOr'O BBIYK/IasI.

4% Jlano k ToYeK Ha IJIOCKOCTH, BEIIECTBEHHBIE KOOP/IMHATHI KOTOPBIX 110 MOJLYJIIO HE IIPEBOC-
xomar N. Hyxuo Halitn TouKy ¢ Ha ocu O, CyMMapHOe PacCTOsiHIE OT KOTOPOI JI0 BCEX
TOYEK MUHMMAJbHO. Bam Tpebyercst HAlTH 5Ty TOUKY € TOYHOCTBIO JI0 € (T.e. Balll OTBET
He JIOJIZKEH OTJIMYATLCs OT To GoJiee, 4eM Ha € 10 MOJyJo). IIpeioxkure ajroputm, KOTo-
poiii peraer 51y 3aga4ay 3a O(k - log g) aprMeTHIeCKUX OIepaIiil 1 oneparuii n3BaedeHnst
KOPH4.

3. lmeercs n MOHeT, cpeiy KOTOPBIX OJHa (asIbInBas, U Jallednble Becbl. Hacrosimue Mo-
HEeTBl BCEe MMEIOT OJIMHAKOBBIM Bec, a dasbpmmBagd Jjerde. Ha Kazkyro Halmky BecOB MOXKHO
KJIACTH IIPOU3BOJIbHOE KOJIMIeCcTBO MOHeT. JlokaxkuTe, 910 (hasIbIuByO0 MOHETY MOXKHO HAlTH
3a logs n + ¢ B3BemmBaHML.

4. JIokazKuTe, 9TO B yCIOBHAX HPEJBIIYINeil 38/ 1a4n JId HaX0XKJIeHUsA (DasIbIIuBOil MOHETEI
HeobxoauMo logs n + ¢ B3BemuBanuil.

5. Jlaubl JBa OTCOPTUPOBAHHBIX MacCUBa JJIUHBL n. IIpeamoxkure Kak MO:KHO Oosiee 3 dek-
TUBHBIA aJrOPUTM IIONCKaA MeINaHbl B MACCUBE, COCTOSINEM M3 BCEX TAHHBIX 271 JIEMEHTOB.
MozKHO cunTaTh, 9TO BCE 3JIeMEHThI pa3indHble. JlJoKaykuTe KOpPeKTHOCTD aJrOPUTMAa U OIle-
HUTE ero CJIOXKHOCTh (KOJMIeCTBO cpaBHeHuit). B 910ii 3a/1a1e obpaleHus K 3JieMeHTaM Mac-
cuBa BoinosHsI0TCA 3a O(1), unrarh 0ba MaccuBa MEJIMKOM He Tpedyercs, CauTaiTe, 4T0 OHU
yIKe JIe’KaT B ITaMSITH.

6. OHpeﬂe.HI/ITe, 9TO YHUCJIO dBJIA€TCA 3HAYCHUEM JJaHHOI'O MHOI'OYJICHaA C HAaTypPaJIbHBIMU KO-

s dbunmrentamu B HaTypaabHOi Touke. Ha BX0/1 381841 I0IaI0TCA HATYPATbHBIE YUCTA 1, g, - - -

n y. HeoOxommmo onpesetnTh, CymecTByeT Ju HATYPaJIbHOE YUCIIO X, TAKOe ITO

—1
Y= X" 4+ ap_12" "+ ...+ a1x + ag.

7. Ectb n Moner pasHoro Beca. 3a OJHO B3BeIIMBaHUE MOXKHO CPaBHUTH 10 BeCy JIIOOBIE JIBe
MOHETHI.
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1. Haitmure camyto TS2KETYIO U CAMYyIO JIETKYIO 38 %n + O(1) B3BermmBaHwMii.

2% JlokazKkuTe, 9TO HEJIb3s HAUTH CPEJIM 1 MOHET CaMyIO TS2KEeTyI0 M CAMYIO JIETKYIO MOHETY
3a MeHee 4YeM %n + ¢ B3BENIUBaHMUIL.



