Jlsaduyamsv namuii momemamuueckuli mypHup cmapwersaccruros «Kybox namamu A.H. Koamozoposas
Teepv, 28 noabpa—h dexabps 2022 zoda

IlepBorit Typ 30.11.2022. Beicoias Jjgura.

1. [ljs narypasbuoro m oboznauum P, (z) = 822+ (2x+1)3(z+1)™". Takwxke nosiomum Py(z) = 4z+1.
JokaxkuTe, 910 A1 1106010 HEYETHOrO HATYPAILHOTO N CYIIECTBYIOT TAKHE LEJDBIE Ao, A1, . . . , (y, ITO

Az +1)" = aoPy(x) + - - + a, P ().

MathQuverflow

2. B cdepy Brnucansr nsa terpasapa A Ay AsAy m By ByBsB,. Ussectno, uto A;A; > B;B; npu T100bIX
i # 7. Jlokaxure, uro neHTp cepbl JIeKUT BHE Terpasdapa By By B3 By.
Dosvraop

3. Buucannas okpyxkHocTh Tpeyrosbauka ABC kacaercs cropon BC, CA, AB B Toukax T,, Ty, T.
COOTBETCTBEHHO. BHeBIHMCAHHBIE OKPYXKHOCTH, JiexKaliue HaupoTus Bepumina B u C, KacamoTcs HPsSMbIX
AB u AC B toukax X u Y coorBercrBenno. Ilpsmeie CX u BY mnepecekatorcst B Touke N,. Touku N,
n N, onpenensiorcs aHagorudao. Ormedenbl ciaeayonne 6 TOYeK: TOUKH mepecedenus mpsmoit 1,71, ¢
orpeskamu N,N. u NyN,., upamoii T,T, c orpeskamu N,N, u N.Np, a Takxke npsamoit 1,1, ¢ orpe3kaMu
N.N, n NyN,. /lokazuTe, 9TO 3TU MECTh TOYEK JeKaT HA OTHONH OKPYKHOCTH.

MathOverflow

4. Ocrpoyroabhbiii Tpeyroabank ABC BnucaH B OKPY’KHOCTH W ¢ IEHTPOM B ToUuke (), ero BHICOTHI TIEpe-
cekarorcsa B Touke H. Ha nmpomnomkenun croporsl BC' 3a Touky B ormedena Touka X Tak, ato HX 1 AO.
[lepmenauky/sip, BoccTapaeHHbIH B Touke X K npsmoit BC, Bmecte ¢ npambivua AB u AC orpanunvunBa-
eT TpeyroabauK A. Touka S — HEHTP OKPYKHOCTH, OIMUCAHHONW OKOJIO TpeyrogbHuka A. JJoKaxKuTe, 4To

npsmast SX Kacaercs OKpPyKHOCTH W.
M. Jludun, H. @Pposros

5. Cale IOPYYHIN COOPYAUTH KOMIBIOTED, BBIUUCISIONUN KBAAPAT CyMMBI 99 HEOTPUIIATEIBHBIX YUCE,
He upesocxosmux 1. Bmecro storo Cama nomobpan 99 dbyuxmuit fi, fo, ..., fog: [0,1] — R, u xorga B
KOMIIBIOTED BBOJAT YHCIA L1, . . ., Tog, OH BEIBOAUT cyMMy f1(21) + - -+ fog(xg9). Pesyabrar Berancienns,
KOHEeYHO, He Beerja ToveH, Ho Carra roBopuT, 9T0 OMmubKa BBIYHCIeHWs (T.€. MOLYJIb PA3HOCTH HCKOMOTO
KBaJIpaTa CyMMBbI H [HOJIYI€HHOIO PE3yJIbTaTa) HUKOTIA He MPEBOCXOJIUT HEKOTOPOro Jucja m. IIpu KakoM
HaUMeHBIIIEM 1 9TO MOXKeT ObITh BEpHO?

dopym Art of Problem Solving

6. Ha xireTgaToii mI0CKOCTH OTMeUYEHBI 1 KJIeTOK. Ha30BEéM JiBe PA3IUIHBIX KJICTKH COCEOHUMU, €CTTH Y
HUX eCTh XOTs Obl OfiHa 00Tas BepiiuHa. Pa3 B MUHYTY KaxKaas He OTMeUYeHHas KJIeTKa, Y KOTOPO XOTs
Ob1 4 coceHMEe KJIETKH OTMEYeHbI, CTAHOBUTCA oTMedeHHoil. Haiinure Bce umncia o Takme, 9T0 Ipu JIFOO0OM
n " Opu JO00M Cocobe OTMETHTD W3HAYATBHBIE N KJIETOK, KOJMIeCTBO OTMEUEHHBIX KJIETOK HUKOTJIA He
npessicut an? + 1000.

MathQuerflow, U. Boadanos

7. JlaHo mosozKuTeNbHOE HppPaluoHaIbHoe Yucyao . O0g3aTe bHO 1 HARAETCA 9uCa0 [ Takoe, 9To I
GECKOHEYHO MHOIHX HATYPaJbHBIX 1 uuciao {an} jgexxur B orpeske [ — 27" 4 27"|7
MathQuerflow, U. Boadanos

8. /lano marypanbuoe n. Ilers BbinucbiBaeT Ha JOCKY Bce 2" CTPOK JIJIMHBI N, COCTOAIIUX W3 HYyJIei
U eJUHUIL, KaXKJIylo — JUO0 KpPacHBIM, JUOO CHHUM MapKepoM. 3areM Bacg BbiOupaer Hemyctoir nabop
HO3UINI U pa3buBaeT Bce CTPOKHU HA, IMAPhI, B KaXKI0H U3 KOTOPHIX CTPOKHU OTJINYAIOTCSA POBHO B BHIODAHHBIX
no3unusax. Bacs mobexkaaet, ecan KOJIMIeCTBO PA3HOIBETHLIX AP He PABHO KOJHYECTBY OJHOIBETHLIX. [1pn
kakux n y llerst ecTh BHIUIPBITHAS CTPATErUsI?

MathQuverflow

9. Jlokazkute, 4To ypasHenne z° + 13 + 22 — 3zyz = 0 umeer 6eCKOHEIHO MHOTO pelIeHnil B HATYPAIbHBIX
YUucJIax.
H. Bozdarnos no momusam zadayuu us Cruxr Mathematicorum
10. /lano marypasbHOe ducyao n = 3. B rpade G ectb n Bepmuu u k pédep. Okazanoch, 4To s Jroboit
MEPECTAHOBKY ¢ €r0 BEpINHH HANHIYTCs JiBE BEPIIHHBI U U U, HE COeIUHEHHBIE pebpoM, Takue, 9To o(u) u
o(v) Takxke He coenuuensl. [Ipu kakom HanOOIBIIEM k 9TO BO3MOXKHO?
A. Kysneuos, H. Bozdanos



Jlsaduyamsv namuii momemamuueckuli mypHup cmapwersaccruros «Kybox namamu A.H. Koamozoposas
Teepv, 28 noabpa—h dexabps 2022 zoda

IlepBsrit Typ 30.11.2022. IlepBag Jumra.

1. HOCJIG OBATE€JIBHOCTH HAT AJBHBIX 9YHUCeJI a1, a9, . . . OBJIETBOPAET CJIE OIMNUM YCJIOBUAM: JJIA KazK-
) Y )
JIOTO HATypaJabHOTO umcaa ¢ = 2022 49mcejao a; — 3TO HauMeHbIIee HATypaJbHOE YHCJIO0 T TaKoe, YTO

i—1
T+ Z A ABJIdeTCAd KBaJAPpaTOM HaATypPaJIbHOI'O YHCJIa. I/ISBeCTHO7 9TO CYyIIeCTBYeT OECKOHeYHO MHOI'0

k=i—2021
HATYpPaJbHBIX N TaKuX, 9T0 a, = 8085. /lokazxkure, 4TO CymecTByeT HaTypaJbHOe uncjio N Takoe, 4To
n+-2021
BEJIMYUHA Y Q) NMOCTOSIHHA [T BeeX n > N, U HaiijinTe 3HAYEHUE ITON BEJTUIHHBI.
k=n

Kopea-2022
2. B cdepy Brnucanst nsa terpasapa A A;AsAy m By ByBsB,. UsBectno, urto A;A; > B;B; npu T100bIX
i # 7. Jlokaxure, uro neHTp cepbl JieKUT BHE Terpasdupa By By B3 By.

Dosvraop

3. Brucannas okpyxkuocth Tpeyrosapauka ABC kacaerca cropon BC, CA, AB B Toukax Ty, Ty, T.

COOTBETCTBEHHO. BHeBIHMCaHHBIE OKPYKHOCTH, Jie:Kalue HanpoTus BepimuH B u (', KacaoTcs TPSMBIX

AB n AC B toukax X m Y coorBercrBenHo. Ilpsameie CX u BY mepecekatorcst B Touke N,. Touku N,

u N, onpenensiorcs aHagorudno. Ormedensbl ciaeayiomue 6 TOUeK: TOUKM Iepecedenust mpssmoit 1,7 ¢

orpeskamu NN, u NpN,., upsamoit T,T, c orpeskamu N,N, u N.Np, a Takxke upsimoit 11, ¢ orpeskamu
N.N, u NyN,. JTokazkure, 9T0 3TH MIECTh TOYEK JI€XKAT HA, OJTHOH OKPYZKHOCTH.

MathQuverflow

4. Ocrpoyroabhbiii Tpeyroabank ABC BnucaH B OKPY’KHOCTH W ¢ HEHTPOM B ToUke (), ero BHICOTHI TIEpe-
cekarorcsa B Touke H. Ha nmpomomkenun croporsl BC' 3a Touky B ormedena Touka X Tak, ato HX 1 AO.
[lepmenauky/sip, BoccTapaeHHbIH B Touke X K npsmoit BC, Bmecte ¢ npambivua AB u AC orpanunvunba-
eT TpeyroabHuK A. Touka S — IEHTP OKPYKHOCTH, OIUCAHHON OKOJI0 TpeyroabHuka A. JJoKaxKuTe, 4To
npsmast SX Kacaercs OKpPyKHOCTH W.

M. JTudun, H. ®ponros

5. Carre mopyYuin COOPYAUTH KOMIBIOTED, BBIYUC/ISIIONAN KBaAPaT CyMMbI 99 HEOTPHUIIATEIBHBIX YHCET,
He mpesocxogmux 1. Bmecto storo Cama nomobpan 99 dbyskiuit fi, fo, ..., foo: [0,1] — R, u xorga B
KOMITBIOTED BBOJST YHUCJA T, .. ., Loy, OH BRIBOAUT cyMMY f1(x1) + -+ -+ foo(xgg). Pesyabrar BRIUMCHCHUS,
KOHEYHO, He Beerjia ToueH, Ho Callra TOBOPUT, UTO OMUOKA BBIYUCTICHHS (T.€. MOIYJIb PA3HOCTH UCKOMOTO
KBa/JpaTa CyMMbI U IIOJIYY€HHOI'O peSyJIbTaTa) HUKOI'Ja HE IIPEeBOCXOJUT HEKOTOPOI'O YUCJIa M. HpI/I KaKOM
HAMMEHBIIIEM 177 3TO MOYKET OBITH BEPHO?

popym Art of Problem Solving

6. Ha xierdaroii m1ockocTu oTMeYeHbl N KJIeTOK. Ha30BéM JiBe pa3/MUHBIX KJIETKH COCEOHUMU, ECIH Y
HUX eCTh XOTs OBl OJHA 00IIas BepiuHa. Pa3 B MUHYTY KasKaas He OTMedeHHasT KJIeTKa, Y KOTOPOH XOTst
Obl 4 coceHUE KJIETKU OTMEYEHbI, CTAHOBUTCA OTMe4YeHHONH. MoxkeT Jin 0Ka3aThCsd, 4TO 4epe3 HEKOTOPOe
BpeMs Ha JOCKe OTMEeYeHO DOJIbIe, YeM %nQ + 1000n kmeTOK?

MathQuerflow, U. Bozdaros

7. JlaHo mOJIOKUTENBHOE UPPAIMOHAIBHOE YUCI0 (. OBI3aTeIbHO JTH HARAETCA YUCI0 [ TaKoe, 9To s
OECKOHEYHO MHOI'MX HATYPaJbHBIX 1 uuciao {an} jexur B orpeske [ — 27" 4 27"]7

MathQuverflow, H. Bozdanos

8. Ilers BoIIMCHIBAET Ha JOCKY BCE ctpok jgannbl 100, cocTosmux u3 HyJ1ei n e IMHUIL, KaXKIyi0 — Ju0o
KPAacCHBIM, JTUOO CHHUM MapKepoM. 3aTeM Bacs BoiOMpaeT HelrycToil Habop MO3HUIUil 1 pa3dUBaeT BCe CTPOKU
Ha Mapbl, B KaxKJI0#W M3 KOTOPBIX CTPOKU OTJIMYAIOTCS POBHO B BBIOPAHHBIX mo3ulusx. Bceerna qm Bacs
CMOZKEeT BBIOPATH 3TOT HAOOp MO3ULHUI TAKHM 0OPa30M, YTOOBI CPeIN STUX HAP KOJIHUYIECTBO OTHOIBETHBIX
OTJIMYAJIOCH OT KOJHYECTBA PA3HOIBETHBIX 7

2100

MathQuverflow

9. JlokazkuTe, 9T0 ypasHenne x° + 1> + 22 — 3ryz = 0 nMeeT 6ECKOHETHO MHOTO PeIleHHi B HATYPaJIbHBIX
JUCTIAX.
U. Bozdanos no momusam sadavu u3 Cruxr Mathematicorum
10. /lano marypasbHOe uucyao n > 3. B rpade G ectb n Bepmun u k pédep. Okazanoch, 4To s Joboit
IEPECTAHOBKY 0 €r0 BEpIIHH HANHIYTCs JiBE BEPIIHHBI U U U, HE COeIUHEHHBIE pebpoM, Takue, 9To o(u) u
o(v) Takxke He coenuuensl. [Ipu kakoMm HAMOOIBIIEM k& 9TO BO3MOXKHO?
A. Kysneuos, H. Bozdanos



