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HekxonBeHnmmona/ibHast KOMOMHATOPUKA
04 saBapsa 2023 r.

1. Ha GeJioit KjeT9aToil 1JI0CKOCTH U3HAYAIBHO 1 KJIETOK 3aKpallleHbl YEpHbIM. KaxK-
JIyI0 MUHYTY KazKjlasd KJeTKa IJIOCKOCTH CMOTPUT Ha CBOUX cocejieil cipaBa U CBEpXY, 1
ecsin 0ba cocelia OJIHOIO IIBETa, & OHa — JPYroro, TO OHA B 3TOT IBET U IEPEKPAITNBAETCSI
(Bce mepeKkpalmBaHus MPOUCXO/AT OJHOBPEMEHHO). JlokazkuTe, 9T0 Yepe3 n MUHYT YEPHBIX
KJIETOK Ha, JIOCKE HE OCTAHEeTCs.

2. B npocrpancTBe JaH BBITYKJIbIH MHOTOIPAHHIK, CYMMa TEJIECHBIX YIJIOB KOTOPOIO
MeHbIle deM 27. JlokazkuTe, 9T0 B 9TOM MHOTOI'DAHHUKE €CTh 2AMUABMOHO8 YUKA: TO €CTh
9TO YKYK MOYKeT ITPOTIOJI3TU 110 HEKOTOPBIM pEOpaM MHOTOTPAHHHUKA TakK, YTOOBI MOOBIBATH
B KayK/I0l BepIINHEe POBHO 110 pa3y W BEPHYThCA B UCXOJHYIO TOUKY. Mepoti TejiecHOro yria
HA3BIBAETCS ILIOIMIAIL KYCKa, OTheJaeMOro 3THM YIJIOM OT €IMHUIHONH cdepbl ¢ IEHTPOM
B BepinHe yria. [l1omma s moBepxHocTr Beeil e uHnIHON cdepbl paBHa 4.

3. B yziax mesodnc/ieHHON TPsMOYTOJILHON PENIETKN PaccTaB/IeHO KOHETHOEe KOJIMYe-
CTBO aBTOMOOU/IEH, KazK/IbIil 13 KOTOPBIX 3aHUMACT OT/IC/IbHBIN y3€1 U CMOTPUT B OJIHO U3
JeThIPEX HalpaB/ieHuit. VI3BecTHO, 4To y3es1 mepe] KayK 1ol MAINHOf (TO eCTh CJIe Iy oIl
y3eJI [0 eé HAIPaBJIeHUI0) CBOOO/IEH 1 HUKAKIE J[Ba ABTOMOOIIST HE CMOTPST JPYT HA JIPY-
ra. 3a OJMH XOJI MOYKHO IE€PEeJIBUHYTh MAaIllHY Ha CJAeJYIONIUil M0 €€ HAIIPABJICHUIO y3ell.
ABTOMOOIIN HE MOI'YT OKa3bIBATHCsI B OZHOM y3ie. JloKaxKuTe, 9T0 MOXKHO JeJIaTh XOJIbI
TaKIM 00pa30M, 9TOOBI KaxKasi MallliHa IepeIBUrajach OECKOHETHO MHOI'O pas.

4. In a country with n cities, some pairs of cities are connected by one-way flights
operated by one of two companies A and B. Two cities can be connected by more than one
flight in either direction. An AB-word w is called implementable if there is a sequence of
connected flights whose companies’ names form the word w. Given that every AB-word of
length 2™ is implementable, prove that every finite AB-word is implementable. (An AB-
word of length k is an arbitrary sequence of k letters A or B; e.g. AABA is a word of
length 4.)

5. IlpaBuyibHBIN p-yroJabHUK P u npaBUIbHBINA ¢-yrOJabHUK (), He MMeolne oOInx
BEPIINH, BIIUCAHBI B OJHY U TY YK€ OKPYKHOCTH. OKPY’KHOCTH pa3duta p + ¢ BepIHIMHAME
MHOTOyTOJIBHUKOB P 1 () Ha p + ¢ nyr. Jlokaxkure, 9T0 MOYKHO BIINCATH B OKPYKHOCTD
MpaBWIbHBIH (P + ¢)-yrOJBHUK Tak, 9TO Ha KaxKJOf M3 JIyr OKa3aJach POBHO OJIHA U3 €ro
BEPIIINH.

6. Jlano nesoe ancyio N > 2. Komana, cocrosimas u3 N (N + 1) dbyrbosncros, Jrodbie
JIBa U3 KOTOPBIX PA3HOIO POCTa, OCTPOeHa B psijl. Tpenep xouer yiaaauthb u3 psijga N (N —1)
UTPOKOB TaK 9TOOBI JIJIsT OCTaBIerocs psijaa u3 2/N UIPOKOB BBIMOJIHSINCH ciejyonime N
YCJIOBUIA:

(1) HUKTO HE CTOUT MEKJIy JBYMSI CAMBIMU BBICOKUMIE UI'DOKAMI,
(2) HUKTO HE CTOUT MEXKJIy TPETbUM U YeTBEPTHIM 10 POCTY UTPOKAMI,

(N) HUKTO HE CTOUT MeEXKIY ABYMA CaMbIMW HU3KUMHN UTI'DOKAMU.
Z[OK&)KI/ITG, 4TO 9TO BCerla BOSMOXKHO.



