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JIluunas ommmnuasa. Crapmas rpynmna. Penienust.

1. Hocaedosamenvrocms ay,as, . .. sadana yeaosuamu a; = 1 u
pi1 = (n +1—HO/(n, an)) “an npun > 1.

Zoxaotcume, wmo anp41 < N - Gp NPU BCET COCMABHHIT N.
Simon Marais Competition 2021
Pemrenne. Bamernm, ato a1 =1, a2 =(2—1)-1=1,a3=3—-1)-1=2,a4 = (4—1)-2 = 6. Unaykmueit mo n
JIOKAYKEM, UTO O, JEJTUTCS Ha BCE MPOCThIE YUCTIA, MEHbBIIHE N, U HE IEJNTCI Ha, JPyTHe TpocThie. Basa mpusegena
BBIIIIE.

Tlepexonm or n x n + 1. Ecau n cocTtaBHOe, TO TaK KAK Qpt] = (n +1—HO/(n, an)) “ Qp, TO Apy] JEJIATCT Ha,
G, & OHO TI0 UHIAYKIMOHHOMY IPEIIOI0KEHUIO JEIUTCI Ha BCE TPOCThIe, MEHbIHe 1. + 1, 1 He IeJUTCs Ha APyrue
npocteie. Muoxkurens n + 1 — HOJI(n, a,) HE TPEBOCXOAUT N U TOXKE HE COJEPKUT MPOCTHIX, OOTBITUX 7.

Ecam n mpocToe, TO aHATOTHYIHO TPEALIAYIIEMY PACCYKICHUIO IMEEM JeJIUMOCTD Ha BCE IPOCTBIE YUCIA, MEHb-
mme n. C apyroit croponsl, no uaayknuorHoMy npeanonoxkennto, HOA(n,a,) = 1 u n + 1 — HO/I(n, a,) = n.
[ToaTroMy Gp41 JETUTCS HA N U HE JEJUTCA HA [POCThIE, OOJIbIINE M.

Teneps, ecam 1 COCTABHOE U P — €r0 NPOCTON JEMUTENh, TO Ay Aeautcs Ha p. 3uauut, HOA(n,a,) =2 p > 1n
Apt1/an < M.

2. Jlano wamypasvroe wucao n. Muoscecmso ecex namypasvunx vuces om 1 do n pasbuearom He HECKOALKO
2PYNN; MOAHCEM OKA3AMBCA, MO 2PYNNG 001G, KaNHCOaA 2pYynna cocmoum romsa 6w, ud 0dnoz0 ssemenma. Janee
Kaotcoyro us3 2pynn paccmasaaiom no kpyey (xaocdyro epynny — no ceoemy wpyey). Takue paccmanosku cuuma-
10MCA IKBUBATEHTHBIMY, €CAU 00HY U3 OPY20Tl MONCHO NOAYHUND NEPECTNAHOBKOT KPY208, 6 ThaKICE NOGOPOMAMU
Kpye06. Karoe Haubosvwee KOAUNECTEO NONAPHO HEIKEUBAAEHMNBIL PACCTNAHOGOK, MOANCHO NPUIYMams ?

Mathematical Reflections, 2022, yuporienue

OtrBer: n!

Pemenne. JloxaxkeM, 4TO KOJIMYIECTBO HEIKBUBAJIEHTHBIX PACCTAHOBOK PABHSIETCA KOJUYECTBY I[I€PECTAHOBOK
(al, ag, ... ,an) qucest oT 1 10 n. st 37000 nocTponM MEXK1y HUMH B3aUMHO OIIHOBHATHOE coorBercTBue.

ITycts mMeercss HEKOTOpast TepecTaHOBKA (aj,as,...,a,) wwuces or 1 g0 n. PaccMoTpuM OpHEHTHPOBAHHBIH
rpad, BEPIIMHAME KOTOPOTO SBJSIOTCS YUCaa OT 1 M0 M, W TpOBeIéM pedpo M3 BepIIMHBI k B BepmwuHy ag. 113
KayKJOT0 9MCIa BeJET POBHO OHA CTPETOTKA, & TAKKE B KAXKIOE UNCI0 BEAET O/THA CTPESOYKA. SHAUNT, UNCIA
pa3bMBAIOTCA Ha TUKJBI — 3TO W OY/IeT PACCTAHOBKA YUCEJI IO KPyTraM.

Jlerko BUETH, 9TO 3TO COOTBETCTBIE OOPATHUMO: €CJ/IN Y HAC NMEETCs HEKOTOPAas PACCTAHOBKA YHCEJI 110 KPYTaM,
TO OHA TOJYYMJIACHh U3 MEPECTAHOBKH, B KOTOPOU YHCJIO Kk TEPEeXOJHUT B YUCIO Ak, CAEJYIONIee 3a IUCaAOM k 110
YacoOBO# CTpeJIKe B ero Kpyre.

Taxum 06pa3oM, KOJUIECTBO HESKBUBAJIEHTHLIX PACCTAHOBOK PaBHSAETCS KOJUYECTBY MEPECTAHOBOK UHCEJ OT
1 1o n, T0 ecTb Nl

3. Ha noseprnocmu mempasdpa ABCD nawsucy maxue mowku E u F, wmo AR = CE, AF =CF, BE = DFE
u BF = DF. Jloxaocume, wmo BC > EF.
A. Kysnenos

Pemrenne. I[lycts o u  — mapaJutenbHbie TLIOCKOCTH, copeprxkaiue pebpa AC m BD, ob6oznaunm uepes d
paccTosHUe MeXK/Iy 3TUMU TIocKocTsMu. flcuo, uro BC' > d. C npyroit cTopoHbl, U3 YCJIOBUS CJIEIYET, 9TO TOUKH
FE u F nexar xkak B miockocTn, nepnenaukyasipaoit AC u mpoxopsiieit gepes cepeanny AC, Tak U B TJIOCKOCTH,
HepIeHanKyIapHoii B D u mpoxozsiieit depes cepeauny BD (9Tu mI0CKOCTH pa3IndHbl, TaK Kak npsMbie AC u BD
He napasnenbhb). Torna FF — nuHUg nepecedeHus 9TUX MJIOCKOCTEH, mosTomy npsamaa FF nmepneHgmkyasipHa
IUIOCKOCTSIM ¢ 1 [3.

Kpowme Toro, nmockonbky F u F' jnexar HA HOBEPXHOCTU TETPAAPA, TO 00€ ITU TOUKH JIEKAT B II0JI0CE MENKJLY
au §. Buaunt, EF < d < BC, ato n TpeboBajoCh.

4. Jlas nososcumenvhoix wucen a, b, ¢, d, MEHLUWUT eJUHUYDL, JOKANHCUME HEPABEHCTEO

1 n 1 n 1 n 1 S 2 n 2
1—a® 1-0% 1-¢c0  1-d?>” 1—(abc)? 1—abed

I,JJ'IH 3HATOKOB CPa3y CKazKeM: OIIMCAaHHOE B yCJIOBUU KOHCTPYKIIUA — OIIMCAHUE 3allCU IIEPECTAHOBKU B BU/1€ IIPDOU3BEACHUA ITUKJIOB
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Pewtenue. CymMMmy TEPBBIX TpeX CJAAraeMbiX OIEHWM CHU3Y 110 HEPABEHCTBY O CPEJHEM apudMeTHIecKOM U

9
3 — (a8 + 06 + b))’
mcen a%, 0%, 8. Ocraercst nokazars HEpABEHCTBO

CpeaHeM I'apMOHHMYECKOM KaK 9TO HEe MEHbIIe, 9eM 10 HEPABEHCTBY O CPEAHUX IJId

1 — (abc)?

1 + 1 S 2
1—(abc)2  1—d?~ 1—abcd’

KOTOPOE JIOKA3BIBAETCS TAK Ke: CHAJYAJIa [0 HEPABEHCTBY O CpeJiHEM apudMETHIECKOM U CPEJIHEM IapMOHUYECKOM
4

OlIEHUBAEM JIEBYIO YaCTh CHU3Y KaK , & 3aTeM IO HepaBeHCTBY O cpeiHnx g uncet (abc)? u d?

2 — ((abc)? + d?)

noaydaeM Tpebyemoe.

5. Tpeyeorvnux ABC, 6 xomopom ZB = 60°, 6nucan 6 0kpyschocms W U ONUCEH OKOAO OKPYIHCHOCTIU C UEHMPOM
1. Buesnucannwie oxpyscrocmu xacatomes cmoporn AB u BC 6 moukxaxr L u K coomeememeenno. [Ipamve AK
uw C'L emopuuno nepecexatom w 6 moukaxr P u @ coomsememsenno. Iyemo Oyq u Oc — yenmpvl onucanHvly
oxpyaicnocmeti mpeyzoavruxos CKP uw ALQ coomsememsenno. Touxa M — cepeduna BI. Joxancume, umo
paduycob, onucaHRHL okpyschocmet; mpeyzoavrukos OaMOc u ABC pagtu.

O. Usies, E. Psbos

Permenne. 3amernM, uto LAOcL = 2/AQL = 120°. IlycTh BnmcanHas OKpyKHOCTEH Kacaercd AB B Touke T.
Torma AL = BT u tpeyronbauku AOc L, BMT pagabie pasnobeapentsie ¢ yriaom 120°. Tlonygaem, uro ZOcAB =
. 100 — b - 1 =
30° = LZABM, nostomy AOc = MB = IM. Anamoruano, CO4 = IM. llostomy okpyzxuOCTE (O MO()

—
nosyvaercsa u3 okpyzxuoctu (CTA) napannenbabiv neperocom na sekrop IM. A paguycer okpyzxuocreii (CTA)
¥ w paBHbBI, TocKOIBKY LZABC + ZAIC = 180°.

6. ITocaedosamenvrocmo Ay, Aa, ..., Ay, ... BECKOREUHBIT MHONCECTNE HAMYPAALHOIL YUCEA TAK0EG, 4mo |A; N
Aj| <2 npu scex i # j. Hoxadsicume, 4mo HeKOMOPIE HAMYPAADHBIE YUCAGL MOICHO OKPACUMD 6 YEPHHIL U beavll
usema (Kaocdoe — ne boaee, wem 6 00uH UuBEM) Mak, ¥Mmobv, 0as KadcA020 muodcecmea A; nawéaca yeem (wépnvii
uAL 6eavili), 6 KOMOPuIl 0KpPaUWEHr DOGHO 00UN IACMENTTL ITMO20 MHONHCECTNEA.

onmmnnara M. Muksomnra HIseitiepa, 1969

Pewmrenune. bBynem kpacuts aements! nomaroso. [locie k-ro mara 6yaer oKpaieHo KOHEIHOEe MHOYKECTBO JIe-
MEHTOB, U OY/IyT BBIMOJHATHCS CJETYIOIIAE YCIOBHUSI:

1) s gazkmoro A; ecThb 1BET, BCTPEUAOIIACS B HEM He OoJiee OJIHOTO pasa,;

2) na kaxxaoro A; npu i < k ects 1Ber, BCTpedaomuiicss B A; POBHO OfMH pas.

B urore mb1 nosyanm TpebyeMyo packpacky.

ITokazkem, Kak coBepuTh k-it mar. Kciam B Ag yKe eCTh IBET, BCTPEUARONINANCS POBHO OJUH Pas3, TO YCIOBHUS
yZKe BBITIOJTHEHBI, U MbI nepeiiném K (k + 1)-my mary. Unade B Ap OnHH M3 1[BETOB HE BCTPEUACTCS — CKAXKEM,
Oesblii.

Paccmorpum Bce Tpoitku yrKe OKpallleHHBIX 3JjeMeHToB. 1lo yciioBuio, KaxK/yio W3 HUX COJEPKUT He Oojiee
oaHoro m3 Muoxkects A;. s kaxaoil Tpofikm, ecim takoe A; ecrb, HA30BEM €ro euidescHibim. Takzke HAZ0BEM
BBIJIeJIeHHBIMI MHOKeCTBaMu Ay, As, ..., Ap_1. Bbiaegenabix MHOKECTB KOHETHOE KOJUIECTBO, W KaXKI0€ mepece-
kaeT Ay He 6osiee 9eM 1O JBYM JIEMEHTAM.

SHaYUT, MOXKHO BHIOpaTh B Ay 2/IeMeHT 7, He JIeXKAIUi B BhIJIEJEHHBIX MHOXKeCTBaX. [lokpacum ero B OGerbrii
uset. Ecin ycosue 1) mepecrano BBITOIHATLCH, TO HAIIIOCH MHOXKECTBO Aj, CofeprKaliiee 1Ba YEPHBIX U 1B OesIbIX
9JIEMEHTA, OJIH N3 KOTOPBIX TOIBKO 4T0 oKparteH. Ho 510 3HaumT, 910 A OBITO BBIAEIEHHBIM (OHO COIEPIKATIO JBA
4épHBIX U OnUH OeJIblii 31eMeHT), u motoMy r € A; — nporusopedne. Ecin yciosue 2) mepecrasto BBIIOIHITLCH,
TO HAILIOCH MHOXKeCTBO A; nia j < k takoe, 910 B A OBLI0 onuH Oesblil 3/eMenT, a ctano a8a. Ho Torpa r € Aj,
nporusopeune. B To ke Bpemst Bropoe ycioBue BoinosHsteTcs: A4 ¢ = k. 1llar 3aBepiiéH.

7. Joxaorcume, 4mo cyuiecmsyom HGMYPAAbHOE YUCAO N U PA3AUYHBIE HAMYPGADHBIE YUCAG by ,. . ., b1go1, OOAvWUE
eduruysl, marue, wmo daa 06020 1 < 1 < 1001 sanucy wucaa n 6 cucmeme CHUCAEHUA C 0CHOBAHUEM b; ABAAEMCA
nasundpomom us 1001 yudpo.

N. Safaei

Perenue. ITonoxum k = 1000. Ilycrs n = (k + 1)!¥ - M*, 6onpuroe uiciao M mpl BoiGepem mozzxe. ITosroxim

(k+1)!

1

b; = M -1 npui=1,2,...,k+ 1.
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[Tonydennas 3anuck OyIeT ABASTHCA 3AMUCHIO YUCIA N B CUCTEME CUUC/IEHUS C OCHOBaHUEM b;, ecn Bce kK03 du-

S

menTs! 1°C) MenbIne by, TO ecTh

k+1)!
i’fc,§<(t)-M—1.

Jlst sToro jocrarouno nosoxkuts M = (k4 1)k2F 4 2.
Haxonerr, npu sToM (%) oxaseiBaercs najausapomoM, ubo Cp = C’,]:_S.



