XXXIII Kuposckaa AMILI, 3-28 uronsn 2017 200a e 10 kaacc e 11 urons
MaTtemaTunyeckoe oxupaHune

JA€ECATH MUHYT Ha OCTAHOBKE IIOA,
IIPOAMBHEIM AOKAEM — M OXKUAAHUE
aBTOOyCa IIPEBPAIIAETCS B MAT.O’KUAAHUE.

Onpedenerue. Ilycts & — caydaliHass BeAWYWHA, IPUHUMAIOIIAsST 3HaYeHUE K;i C
BEPOSITHOCTBIO ;. € MaTeMaTHuecKUM O>KUAAHIEM Ha3bIBaeTCsT 9nucao ME = ). kip;.
M Have TOBOPSI, 3TO LEHTP MACC CUCTEMEI TOYEK Ha IPSIMOM, ECAY B TOUKE K; HAXOAUTCS
Macca p;.

1. ITycts &; < &,. (Kcraty, a uTo sTo 3HauuT?) Aokaxkute, aro ME; < ME,;.
2. Nokaxxkute, uro M (&1 + &) = ME; + ME,.

3. Ilycts &1 u &, HezaBucuMbl. (a) AokaxkuTe, uro M(§:&;) = M(&1)M(&7). (b)
[IpuBepUTE IPUMEDP, KOTAA CAyYaliHble BEAMYMHEl 3aBUCUMEL, X 3TO CBOMCTBO HE BBI-
IIOAHSIETCSI.

4. HatipuTe MaT.0OKMAAHUE CAYYANHOA BEAUYUUHEI C
(a) buHOMMAABHBIM PACIPEAEAECHUEM,
(b) reomeTpuYeCcKUM pacCIpeAEeAEHHEEM,

(c) pacupeaenenuem IlyaccoHa.

[Ana camocTosiTeNbHOro peLeHns

5. CtarpapTHas pyseTKa uMeeT 38 ceKTOPOB. M0O>XHO IIOCTaBUTH HEKOTOPYIO CYMMY
Ha KaKOU-TO CeKTOp. HiCcAu BBIIAAET 3TOT CEKTOP, TO IIOCTaBAEHHASI CyMMa COXpPaHS-
€TCsI, @ UTPOKY BBINIAQYUBAETC 5 IPEMUS B pa3Mepe 35-KpaTHOU cTaBKu. Hcam ceKTop
He BBIIIAAAET, TO CTaBKa IIEPEXOAUT K KA3UHO.

(a) IlycTe cTaBKa BCeraa paBHA OAHOMY AOAAAPY, A UrPa OpAHOKpaTHast. CAydai-
Hasl BEAWYWHA SIBASIETCS BEIUTPEHIIIIEM UI'POKA B 3TOH Urpe (T.€. ECAU CTaBKa CrOpPaer,
TO BHIUT'DEHIII UI'POKA COCTABASIET MUHYC OAMH AoAAap). HaliauTe e€ maT.o>KupaHueE.

(b) Buaa pemua oryuuth Akeka oT pyaerku. OH IpeasaraeT eMy mapu Ha 20
AOANAPOB. YCAOBUS ITapu Caepyiomme: A>keK 35 pa3 UI'paeT B PYAETKY CO CTaBKO# 1
AOANApP. Buaa yTBep>KAQeT, 9TO Ipu 3ToM AKEK HU Pa3y HE BLIUTPAET. BEITOAHO A
A KeKy Takoe mapu?

6. CKOABKO B CpepHEM pa3 HY’KHO OpOCUTH KyOWK, YTOOBLI BHITAAM BCE 3HAUEHUS
or 1 po 67

7. NaHBI ABe pPaBHBIE OKPY KHOCTH, KaXXAas pa3burta Ha 200 paBHBIX AyT. Kaxaas
73 AYT OKpallleHa B OeABIT MAYM YEPHBIN IIBET, IPUYUEM Ha Ka>KAOH OKPY KHOCTH HeABIX
¥ YEPHBIX AYT IIOPOBHY. AOKa>kKHATE, YTO MOXXHO TaK COBMECTHUTDL 3TU OKPYKHOCTH,
4TOOBI AYT'Y HAAOKUAUCHL APYT Ha ApPyra X IIBeTa Kak MuUHUMYM 100 AyT COBIIAAN.



8. B rpadre ¢ n BepmuHaMu cAyda¥HBEIM 0Opa3oM IPOBOASIT pebpa (Kakaoe pebpo
IIPOBEAEHO C BEPOSITHOCTBIO 1/2, p€bpa IpoBOASIT He3aBUCUMO). CKOABKO B CPEAHEM
TPEYTOABHUKOB IIOAYYHUTCS B 9TOM I'pade?

n

n/2

(b) Tloamsrt Tpad Ha 22 BepmMHAX CAyYaHHEIM 06pa3oM KpacsT B ABa IIBETa
(T.e. pEbpa KpacsT HE3aBUCUMO, Ka>KA0€ PeOPO — C PaBHON BEPOSTHOCTHIO B IIEPBHIN
7 Bo BTOpo# mBeT). CaydaliHasi BeAUYUHA & — KOAMYECTBO OAHOIIBETHBIX IIOAHBIX
noarpacdoB Ha N BepmmHax. Aokaxkute, uTo ME < 1.

(c) (Teopema Jppéwa, 1947) Pébpa moamoro rpacda Ha 2™? BepmImHAX MOYKHO IIO-
KPaCUTb B ABa IIBETA TaK, YTOOLI B HEM HE OBIAO OAHOIIBETHBIX IIOAHBIX N-BEPIINHHEBIX
noarpacdos. MHEIME caoBaMu, ¥rcao Pamces R(n,n) > 2™/2,

9. (a) Aokaxkure, 9TO lim, ,q



