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I'pymma ” Taiidpyna”.
Kombunraropuas reomerpusd: OTPE3KH, MPAMOYTOJIbHUKHY, MaPAJIIICICITATICIHI. ..

[Toprusa 1.

Ha mpsimoii pacnosio;keHo HECKOJIbKO OTPE3KOB TaK, YTO KaXK/Ibli [IePeceKaeTcsd He MeHee, YeM ¢ T0JI0-
BUHON n3 ocTaBmmxcd. JIOKaXKuTe, 9TO HEKOTOPHBIH OTPE30K MEPECEKAETCS CO BCEMH OCTABIITAMUCH.

Ha mpgamoit pacmosioxkeHo HECKOJBKO OTPE3KOB TaK, YTO KaxKjasd TOYKA TOKpBITA He Oosee, dem k
orpeskaMu. JloKaxkuTe, 970 OTPE3KU MOXKHO PA3JIEIUTh HA kK CEMECTB TakK, 9T00bI B KaXKJI0M CeMEeHRCTBE
OTPE3KHU HE IIePeCceKaJuCh.

Kopwumop mmsbl | 1pou3BOJIBLHBIM 00pPa30M TOKPBLIN JO0POKKAMU (KOHEIHBIM 4uciaom). Jlokaxkwure,
9TO MOXKHO yOpaTh HEKOTOPBIE JOPOKKU TAK, YTOOBI OCTABINHAECS JIOPOXKKHU TTOKPBIBAJIU BECH KOPUJIOD,
¥ UX CyMMapHas JIJINHA, He TPEeBhImajia 2/.

Kopwiop symsb! | Ipou3BOIBHBIM 06pa30M MOKPBIIH JOPOKKAME (KOHEIHBIM duciioM). Kaxayiw jio-
POXKKY pa3pe3aJtii MonoJiaM, U yopaJsii ofHy u3 1oJjioBnuH. JloKaXkuTe, 9TO OCTABIIIMEC TTOJOBHHBI T10-
KPOIOT HE MeHee TPETH KOPHUI0pPa.

(. ®omun, u3 JIeHMHrpaICKUX OJIMMITHAT)
Kaxxplii u3 ceMu pebaT B BOCKPECEHBE 3 pa3a KaTaJICd Ha KOHbKAX Ha KaTKe. VI3BeCTHO, UYTO KaiKble

JIBOE U3 HUX B HEKOTOPBIH MOMEHT ObLIM HA by OOHOBpEeMeHHO. JIoKaxkwuTe, 9TO B HEKOTOPBIH MOMEHT
Ha JIBJIy OKA3aJINCh OJTHOBPEMEHHO TpPOe pebsT.

(A. Anmxanc, u3 Beecoro3HBIX OTUMITHAT)
[Toprua 2.

Ha rrockocTn paciosioxeHno HECKOJIBKO MPSIMOYTOJIHLHUKOB CO CTOPOHAMH, TIAPAJIIIEIbHBIMA OCAM KOOD-
JIAHAT TAK, 9TO KaXK/BIA IepecekaeTcs He Menee, 4eM ¢ 3/4 u3 ocrapmmxcs. JIoKaxuTe, 9T0 HEKOTOPBIi
MTPAMOYTOJIFHUK TIEPECEKALTCA CO BCEMH OCTABITAMUCS.

Ha mtockocTu pacriosiozkeHo HEeCKOJIbKO PaBHBIX KBaJIPATOB CO CTOPOHAMM, IAPAJIJIEIbHBIMH OCAM KO-
OPJIMHAT TaK, 9TO KaXKJiasd TOYKA MOKPBITA He OoJiee, yeMm k npsamoyrosbHukamu. Jlokaxkure, 94T0 IIps-
MOYTOJIbHUKH MOXKHO Pa3ieinTh Ha 2k — 1 ceMeiicTB Tak, 9T00bI B KAXKJIOM CEMENCTBE IPSIMOYTOJIbHIUKHT
HE IIepPeCeKaJIuCh.

Ha crome 20 x 20 pazbpocano 90 caaderok 1 X 1 co croponamu, mapasuiebHBIMU KpasgM cToJa. Jloka-
JKUTE, YTO MOKHO TIOJIOKHUTH €ITe OJIHY TaKyIo CaipeTKy, He TePEeCceKAIONIYIOCT ¢ YKE JEKAIAMHA.

[Toprusa 3.

Ha crosie pazbpocanbl npsamMoOyroabHEKHU (KaK yTOIHO) TaK, 9TO J00bIe aBa nepecekaorces. Jlokaxwure,
470 HafiJieTcd npdaMasd, IepeceKalomas UX Bee.

Ha crome 20 x 20 pasbpocano 95 canderok 1 x 1 (kax yrommo). Jlokaxkure, 9TO HA CTOJIE MOXKHO
HAPHUCOBATH KPYyT auamerpa 1, He mepecekaiommuii cajiderku.

B mpocrpancTee pacmosioKeHbl 12 IpsIMOYIOJBHLIX HapajulesellnIe 0B ¢ pedpaMu, HapasiebHbIMH
ocam koopamuaT. [locTaBuM B COOTBETCTBHE KAaXKJIOMY W3 MapaJijiesenuneaos Bepimuny rpada. se
BEPIIMHLI COEIUHUM peOPOM TOrIa M TOJLKO TOTMA, KOIJA COOTBETCTBYIONIME HapasLIeeluleinl He
nepecekatorca. Mozker Jji rpad 0Ka3arbCsd MUKJIOM JJIAHLL 127

(A. Aronsia — co Beepoceniickoit osmmMnmaibi)
(Barax B Merpo) MoXKHO Jin B HEKOTOPOM TPSMOYTOJBHOM MApaJIIeenunene ¢ CyMmoii pebep d mo-
MECTHUTh HEKOTOPBIN MPIMOYTOJILHBIN MapaJsieseune]l ¢ cyMMoil pebep, bosbimeit d?

(A. Ilenn, ¢ MockoBckoit omumimuaapi(?))



KomvenTtapum, yka3anusa u penieHus.

[Ipu pertennu 33,024 MIpeJIJIOKEHHOM CepUE TIOJIE3HBI MHOTHE CTAHJIAPTHBIE TIOJIXO/bI, TAKWE KAK IIPUMEHe-
Hre nHayknuw, npuanun Jupuxie. Ocoberro 9acTo u 3¢ peKTUBHO TPU PEIeHnT 33029 0 KOMOUHATOPHOMN
reOMeTpHUH IPHMEHsIeTCd IPUHIOWI “KpafiHero”, cocTodmuii B pacCMOTPEHNN O00bEKTa, BLIAC/ISIONIANCT He-
KOTOPBIM O0COOBIM CBOMCTBOM Cpem Bcex 0ObekToB. Hadasio paccyKaeHuil mo mpuHIUIy KPalHero MOXKeT
BBITJIAIETH, HAIIPAMED, TaK: “Cpejid KOHIIOB BCEX OTPE3KOB (KOHEYHOTO UHCJIA) PACCMOTPHUM CAMBIA JIEBBIi
(1. e. uMeromMii HauMeHbITyI0 abcuuccy)” uim “paccMOTPUM Hapy CAMBIX Y/IAJEHHBIX TOYEK JAHHOTO KOHEY-
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HOT'O MHOXKECTBA , U T. JI. 3aJIa9u MOPIUHU 1 IPEJCTABISIOT CEPUIO 110 “0JITHOMEDHOI” TeOMeTPHH.
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Pewenue. Ilycrs paubl orpesku [a;,bi], ¢ = 1,2,...,n. Ilycrs a = a; = maz{ai,az,...,a,}, b =
bj = min{bi,bs,...,b,}. Ecsm a > b, To Bce orpesku comepxkar [a,b]. Muade Gosee n/2 oTpe3ros
nepecekaloT [a,b], m 3HAYHMT COIEpKAT TOUKY @ (CUATAEM, 9TO OTPE30K MEPECEKaeTcd cam ¢ coboil).
Takzxke Gostee n/2 OTPE3KOB MEPECEeKAOT [a,b], u 3uauur copepxkar Touky b. Ilo mpunmuny upuxie
HARJETCA OTPE30K, COAEPXKAIMMNA U a, B b. DTOT OTPE30K HMEPECEKALT BCE OTPE3KH.

Habpocox pewenus. [ycrs paub orpesku [a;, b, i = 1,2,...,n. Tlpumenum ungayknuio 1o n. Ilycrs
a = a; = max{ay,az,...,ay}. Joboit orpe3ok, nepecekarommii [a;, b;|, TIOKpbIBaeT a;, mosTomMy |[a;, b;
nepecekaerca ne 6osee, uem ¢ k — 1 orpeskamu. Boibpocus [a;, b;| U3 paccMOTpeHus, TPUMEHUM TIPEJI-
MOJIOXKEHNE MH/YKIMHA K OCTABIIUMCSA OTPe3KaM. BepHyB [a;, b;], mOKpacum ero B 1Ber, OTIMYHBIA OT
IBETA, IIEPECEKAIOITUXCA ¢ HAM OTPE3KOB.

Habpocox pewenus. Yoepem HOPOKKY, €CJIH OHA MOKPBHITA 00bLEINHEHWEM OCTAJIbHBIX. [locse Koned-
HOT'O YHCJIa IIAroB MBI IPHAEM K TAKON CHCTEME J0POXKEK, UTO KaxKIad KOPHUIOPa IMOKPLITa He boJee,
9eM JByMH JOPOXKKAMU.

Yxasanue. llycTh mocse ypageHus MOJOBAH MbI TPHUILIA K 00BEIAHEHUIO TIOKPBITHIX JTOPOKKAME OT-
peskoB Aq,...,A,. "Pazayem” Ay B Tpu pasa, T. e. paccMorpum orpe3ok A, mosyueHHbr uz Ay
rOMOTETHER ¢ MEHTPOM ¢ ero cepegube u kKodbdummentom 3. Jlokaxwure, uto orpesku Al ..., A,
HMOKPOIOT KOPUJIOP.

Hab6pocox pewenusa.

Bpemsa npebbiBannsa Ha KaTKE KaXI0T0 U3 pebaT — o0beauaenne A; Tpex mOmapHO HeIePECCKAIOIMIMX S
OTPE3KOB Ha YHUCJIOBOH OCHM t — HWTOro y Hac MHOXKecTBO F = UzzlAi n3 3 -7 = 21 oTpe3KOB Ha
npsmoii. MuokecTBO V' BepmmHE BCEX 9THX OTPE3KOB COCTOMT u3 42 To4uek (MOXKHO BEPIIUHBI CUUTATH
pazsmanbivu).  OneHuM Yuciio Takux mnap (e,v), Jyisd KOTOPBIX OTPE30K € € F CONEpkKUT BEPIIUHY
v € V orpeska, ommanoro or e. Kaxmoe nepeceuenue A; N A; naer xorsd Obl gpe Takue mapst. Torma
BCEro TAKWX Hap He MeHbIme 25 = 42, Kpome Toro, caMas JeBas BepIInHa U3 E He BXOJUT HH B OIHY
TAKYIO Tapy, M03TOMY HEKOTOPAad BEPITUHA BXOAUT XOTd ObI B JIBE MAPHI, T.€. HEKOTOPBIH KOHEI OTPE3KA,
MOKPBIT JBYMs JIPYTHEMHI OTPE3KAMU. JTOT KOHEI OTPE3KA COOTBETCTBYET MCKOMOMY MOMEHTY BPEMEHH.

Bajiaum nopuuu 2 7 ByMepHbr” . 3jeCh OBIBACT MOJIE3HA WJIEs TOHUKEHUS PA3MEPHOCTH — CIPOEKTH-
pOBaB KapTUHKY HA OCH KOOPJMHAT, MBI IIPUXOJAM K ~ OJTHOMEPHBIM” 3a/1auaM.

Habpocox pewenus. CrnpoekTupyem TpsAMOYTOJBHUKK Ha ocu koopmuHar. Merogom 3amadu 1.1 mo-
KaxkeM, 9To Haiijercs Gojiee n/2 MpPAMOYTOJIbHUKOB, IPOEKIHs KOTOPLIX HA 0¢h O IepecekaeTcs ¢
npoekImeit roboro m3 ocraBmuxcs. HazoreM Takue MpMOYTOJBHUKY T-MOJAXOIANTAMA. AHAJIOTHIHO,
Haiinem 6osee n/2 Y-nOAXONANMX UPAMOYTOABHUKOB. 1lo npunnuny Jupuxie HalijgeTcs IpaMoOyroib-
HUK, OJTHOBPEMEHHO T-TTOAXOAAIINI U Y-Toaxoasauii. Herpyano BuaeTs, IT0 OH IEPECeKAeTCa CO BCEMU
OCTAJIbHBIMYA TPAMOYTOJTLHUKAMU.

Habpocox pewenus. PaccMorpum caMbiii BepxHuil u3 paBHbix KBajparos. C HUM Iepecekaercs He
Goutee 2(k — 1) kBagpaToB (KaxKJbli U3 HUX COAEPKUT OJIHY M3 JBYX HUXKHUX Bepinun). Jlasee, Kak u
B 3aJa4€e 1.2, npuMeHuM WHJIYKITAIO 110 YUCIIy KBAJIPATOB.

Yrasanue. JInga xkaxmoro kpajapara A mpoussesem ”pasaysanme”: paccMorpuM Kpajpar A’ moryden-
HBI TOMOTeTHEH ¢ TIeHTpOM B TieHTpe A u Koadpdunmentom 2. Ksamparst A m B He mepecekaioTcs
TOra U TOJLKO Torda, kKorja A’ me comepxur B. Cosepmms paszjyBaHue KBaJpaToB, JOKaXKUTe, YTO
OCTAHETCST MECTO JIJIS TIEHTPA, eIM1e OJTHOTO KBaIPaTa.

Jlureparypa: Dol'nikov V.L. Some Problems for Mathematical Olympiad. Combinatorial Geometry,
CIMAT, Mexico, 2004.



