Kpyorcor 6 “Xamosnuxax”. 2018-2019 yuebrwvii 200. 10 xaacc. I'pynna 10-1.
,Z[OM&IJ_IHee 3aJaHnue Ha KaHUKYJIbI.

Hosoe

1. ITycts O — nienTp onmcannoii okpyzxuocru tpeyroyibinka ABC. Touku D, E| F' Beibpans Ha croponax BC, C A, AB co-
orBeTcTBEeHHO TakK, uro D E nepuenmukyispua CO u DF nepuennukyinspua BO. Ilycts K — neHTp ONUCAaHHONW OKPYKHOCTH
tpeyronbauka AF'E. Jlokaxwure, uro DK n BC' nepreHnKyaspHbIL.

2. Tpeyronbauk ABC Brumcan B OKpyKHOCTB §2. OKPYy2KHOCTb w KacaeTcsi OKpyKHocTH ) B Touke T M KacaeTcsi OTPE3KOB
AB u AC B toukax K u L coorBercrBenHo. JloKaXKuTe, 9TO IEHTPBI OKPYXKHOCTEH, OIMUCAHHBIX OKOJIO TPEyrobHUKOB T AK
TBK, TAL u TCL, nexar Ha OIHOW OKPYKHOCTH.

3. Haiinure Bce JefiCTBUTEIbHBIE YHCIA t TAKHe, U9TO IJIsl JIOOBIX @, b, ¢, SIBJISIOIIIXCS CTOPOHAMHI TPEYTOJbHUKA, a’ + bet,
b2 + cat, ¢ + abt ToXKe ABIAIOTCA CTOPOHAMHU TPEYTOJHHUKA.

4. C ocrpoBa pblllapeil U JKEoB TPUOLLIO 71 OexKeHIeB. B myTn K HUM npucoeauHUICs ofauH Teppopuct. Ilorpanuanas
OXpaHa XOYeT BBIYHUC/IUTH TEPPOPHUCTA. ¥ HUX €CTh KOMHATa JJjid JOIPOCOB, B KOTOPYIO BJIE3aeT J0 ABYX ITOCETUTETEH.
Kaxkmomy u3 Hux paspernaercs 3a/1aTh BOIPOC IIPO JPYTOro, SBJISETCA JIU TOT TEPPOPUCTOM, IIPHU STOM JIZKEI[bl BCETIA JITYT,
PBIIIAPH TOBOPSAT IIPABY, & TEPPOPHUCT I'OBOPHUT YTO XO0d4eT. IIpn KaKux n MOXKHO BBIYUCIUTH TEPPOPHUCTA, €CJIH KAaXKIbIN
YeJIOBEK JIOJI2KEH IOOBIBATH B KOMHATE He 60jiee 0JHOrO pasa’

5. B npsaMoyrosbHuKe R OTMETIIH 1 TOUEK TaK, YTO HUKAKWUE JIBe He JIeYKaT Ha MPIMOi, MapaJjiebHON OJIHON U3 CTOPOH.
[Ipsimoyrospuuk R pasdomin Ha IPSMOYTOJIBHUKA CO CTOPOHAMME, MAPAJIICIbHBIMA CTOPOHAM R Tak, YTO OTMEYEHHBIE TOUKN
JIEZKAT Ha TPAHUIAX MAJEHbKUX IPAMOYTOJIbLHUKOB. JIOKaXKuUTe, 9TO 9TUX NIPSIMOYTOJILHUKOB HE MeHee N + 1.

6. ITycts n > 2 — mestoe anciio. YHops09eHHbId HAGODp (a1, Az, ..., Gy ) HE 00SI3aTELHO PA3INYHBIX MOJIOKATETBHBIX TIEJIBIX
YUCesI Ha30BEM JIOPOTOi M-KOM, e/ CYIIEeCTBYET MOJIOXKUTEILHOE 11eJI0e YUCJI0 k Takoe, 9To

(a1 +az)(az +as)...(ap—1+ an)(an, +a1) = 92k—1

a) Hailigure Bce 1enble yucsia n > 2, 1jisg KOTOPBIX CYHIECTBYET JIOpOrasi n-Ka.

b) Hokaxkure, 9T0 IJIsl KAXKIOr0 HEYETHOIO HOJIOKUTEIHHOIO 1100 YHUCJIA M CYLIeCTBYET IeJIoe YHCIO 1L 2> 2 Takoe, ITO
YHUCJIO N BCTPEYAETCA B KAKOW-TO J0poroit n-ke. B jeBoit yacTu paBeHCTBA CONEPKUTCS POBHO 1 COMHOXKUTEIEH.

He3zacay>xkxenHno 3abbiTOE cTapoe.

5-5. CyImecTByIOT JiI TPU MONAPHO PA3JINIHBIX HEHYJIEBBIX IEJIbIX YMC/IA, CyMMa KOTOPBIX PABHA HYJIIO, & CyMMa TPHHAIIIA~
TBIX CTEIEHeH KOTOPBIX SIBJISIETCs KBaPATOM HEKOTOPOTO HATYPAJIBHOTO Yucja?

6-7. B crpane 2000 ropojios, JiroObIE JBa COEIUHEHBI CAMOJIETOM, II0€3J0M WJIM HapoxojoM. st Kakoro HamMmeHbIero k
rapaHTUPOBAHHO MOXKHO BbIOpATH k TOPOJIOB U OJIMH U3 BUJIOB TPAHCIIOPTA TaK, YTOOBI U3 JIHOOOTO U3 9TUX Kk NOPOIOB MOXKHO
OBLIO TUM BUIOM TPAHCIOPTa MOOPATHCS M0 JIFOOOTo Ipyroro?

7-9 (3amaya c pernona). /lanbl HATYpPAJIbHBIE YUCIA @, b, ¢, B3AUMHO IIPOCTHIE B COBOKYIIHOCTU. BepHO ji1, 410 00s13aT€IbHO
CyIIeCTByeT TaKoe HaTypaJjbHoe N, 4To uncao a® + b¥ 4 ¢ me nemures wa 2" wu npu oxHOM HaTypasbHOM k?

a’>+b%>+6
ab

8-10(Teneps BBI BpOZe MOJXKHBI Takoe yMeTh). HarypanbHbie uncia a u b TAaKOBBI, 9TO THCIO — IIeJIoe.

Yemy oHO MOXKET OBITH PaBHO?

9-8. Ilycrb 0(n) — cymma jenureseii ducaa n. Jokaxure, 9410

k=1

14-9. Let /3 = 1.bybobs .. .(2) be the binary representation of V/3. Prove that for any positive integer n, at least one of the
digits by, by41, ..., by equals 1.

16-9. Ha mrockoctu maubl 2019 npsiMbIX, HUKaKWe TP U3 KOTOPBIX HE IIPOXOJAT Yepe3 OJHY TOUYKY. YauTka 1ypbo cuaut
B HEKOTOPO! TOYKe POBHO Ha OJHON M3 IPAMBIX U HAYWMHAET HOJI3TH IO NIPAMBIM, CJIEAysd IIpaBUJaM: OHA JIBUKETCHA IO
MPsIMO#1 10 TEX TIOP, IIOKa He JIOMOJI3ET JI0 TOYKHU IepecedeHns IPsAMbBIX. B TOUKe mmepecedennst OHA TPOIOJIKAET TBUYKEHIE
10 JIPYTOil MPsiMOii, TOBOPAYMBAs IIOOYEPEIHO HAIPABO WJIM HAJIEBO, MEHss BBIOOD HAIPABJIEHUs IIOBOPOTA B CJIEYIOIIEi
TOYKe Iepecedenust MpsiMbix. OHA MOXKET MEeHSATh HAIPaBJIEHHUE JBUXKEHUsI TOJIBKO B TOUKAX IE€pecevdeHns MpsaMbIX. Morio
JIM 0OKA3aThCsl, 9TO [0 HEKOTOPOMY OTPE3KY OHAa I0JI3JIa B 000MX HAIPABJIEHUSIX BO BPEMs CBOErO ITyTEIeCTBUsI ]



