3aJadyHUK

(cocraButenu A.fl. Kanenb-Besnos, 1. B. MurpodaHoB)

YcnoBusa 3aza4

B aTOM pazzesie BHUMaHHIO YUTATeNEN IpeiaraeTcs mogoopKa 3ajad pas-
HOIi CTelleHW CJIOKHOCTH, B OCHOBHOM TPYAHBIX. HazeeMcsi, UTo 3TH 3aZa4u
OKa’KyTCsI MHTEPECHBIMHU /I YMTaTelel «MaTeMaTHIeCcKoro MPOCBeIeHUs»,
B TOM YHKCJIE ISl CUJIBHBIX IIKOJIBbHUKOB, MHTEPECYIOIIUXC MaTEMaTUKOM.

Mgi obpariaeMcs ¢ IpOCchOO KO BCEM YMTATEISAM, UMEIONTUM COOCTBEH-
HbIe MTOAOOPKYU TaKUX 33a/lay, IIPUChUIATh UX B PeJaKIUIo. MBI C yZIOBOJbCTBU-
eM OyzieM IyOJIMKOBaTh CBEXKHE aBTOPCKUE 3a/Ia4H.

B ckobkax ImocJjie yCIOBUS 3a[a4u YKa3bIBaeTCsl aBTOP (YTOUHEHUS CO CTO-
POHBI UATATeNEN TPUBETCTBYIOTCA).

Ha 6ase peleHus TpyAHOH 3aJjayi HEOAHOKPATHO IOSBJISUIAaCh HaydHast
cTaThs (B TOM YHCJIe Y IIIKOJIbHUKA), @ TAK)KE ZI0KJIa/ Ha KoHbepeHITUH (IITKOJIb-
HOM WK B3pOCJIoi). Tak YTO MPU3bIBaeM MPUCHUIATh PeLIeHUs Oy OJIUKOBaH-
HBIX 3aZia4. CoCTaBUTENN 3alauHKKa TIOMOTYT C MTyOIMKAIUAMY U JOKIafaMu
Ha KOHbEepEeHITUSIX.

1. Tlycth yncio p npoctoe. ECTh HeOrpaHUYEHHBIH 3armac 6YCUHOK N 1[BETOB.
CKOJIbKO MOYKHO COCTaBUTh PA3IMYHBIX OXKEPEJIHiA, COAepKal[hX POBHO p
6ycrHOK? /IBa O)XepeJbsi, TEPEBOAIINECS APYT B Apyra IIOBOPOTOM, CYUU-
TalOTCS O/MHAKOBLIMU. BBIBeIUTE M3 pe3ysbTaTa 3aZjauil MAIYIO0 TEOPEMY
®depma: eciu p npocmoe, n HAMYPAabHOe, Mo NP cpasHUMO € N O MOOYJIHO P.

(Ponvknop)

2. JIro60ii 1 TPEXTPAHHBIN YTOJ UMEET CeYeHUe, SBIIAIOIIeecs MPaBUIbHBIM
TPEYTOTBbHUKOM? (Ponvknop)

3. /laHBI IBA KOHEYHBIX YaCTUYHO YIOPAAOUYEHHBIX MHOXKecTBa M u N, a Tak-
e oTobpakeHue f: M — N ¢ TaKUM CBOHCTBOM, 4YTO Jitobas mapa cpas-

MaTemaTunuyeckoe npocsellleHune, cep. 3, Bbin. 28, 2021 (233-236)
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HUMBIX 3JIEMEHTOB M IlepexofuT B Iapy HeCpaBHUMBIX, a jrobas mapa
HeCpaBHUMBIX 3JIEMEHTOB I1IepPeXOJIUT B ITapy CPaBHUMBIX. JJOKaKUTe, YTO
3JIEMEHTHI X; € M MOXHO TaK 3aHyMepoBaTh ynuciaMu ot 1 1o |[M| u pac-
CTaBMTh B PAJl TAKMM 06pa3oM, 4TO X; < X; TOI/Jla U TOJIbKO TOIZa, KOrJa
[ < j ¥ TIpU 5TOM X; CTOUT JIEBEE X;.

(E. M. Beumomos, A. 4. Kanenv-Benos)

4. IlycTh A — 9mMCIIO, MEHbIIIEe eANHULIBI, a TIOCIeJ0BATEeIbHOCTD C,, 33laHa
PeKyppeHTHO:

=0, 1= %(ck—f— \/ci+47tk+1(1—7t) )

[pezxen sToM mociaemoBaTelbHOCTH o6o3HaumM c(A). HaiiguTe mpezen
c(A), ecmu A cTpeMUTCSA K eUHULIE CIEeBa. (. P. Iatigynun)

5. a) [lana mostoca 2 X n, 3aro/JiHeHHast 3HaKaM# + 1 —. 3a OZIHy OIlepaIluio
paspelnraeTcs IOMEHSITh 3HAKU B OZHOM CTOJIOIE, CTPOKE WIN AUATrOHAH.
KakoBo MUHMMAaIbHOE YHCJIO Ollepaliuii, rapaHTUPOBAHHO JIOCTATOYHOE
JUISI TOTO, YTOOBI CZIe/IaTh BCe 3HAKU IUTFOCAMU?

6) ToT ke BOIIPOC IS TIOJIOCHL 3 X 1. (A. 4. Kanenw-Benos)
6. JloKaXXuTe, YTO paJUKaIbHBIN IIEHTP TPEX MMOMYBIIUCAHHBIX OKPY:KHOCTEH
TpeyroJbHUKa (T. €. OKPY)KHOCTEMH, KOTOPhIe KacaloTCsa ABYX CTOPOH Tpe-

YTOJIbHUKA U €T0 OMMCAHHOM OKPY>KHOCTH) JIEXKUT Ha npsimoii OI, rae O —
LIEHTP OIIMCAHHOMN OKPYXHOCTH, a | — LIEHTP BIIMCAHHOU OKPYXHOCTH.

(K. B. Kozeperko)

7. JlokaxyuTe paBeHCTBa

8 127 187 _ 1 2T . 2T
a) cos 35 + cos B + cos B (cos =+ V7 sin = ) (B. A. Cendepos)
3 I 77 11w |, 3 3n 51 17m
0) \/cos 15 + cos 0 + cos qo + 3/ cos 0 + cos 0 + cos o +
3 on 131 157 _
+ 3/ cos 0 + cos o + cos o =

:i/%—3§’/7+%§/3\/3 49+18§’/7—25+%§/3\/3 29 + 18Y7 — 44.
(C. B. Mapkenos)

5) i/cos(Zn/ll) cos(4m/11) + Vcos(4n/11) cos(87m/11) +

cos?(16m/11) cos?(32m/11)
+ 5\/cos(8n/11) cos(16m/11) + 5\/cos(167r/11) cos(32m/11)
cos2(2m/11) cos?(4m/11)

+ 5\/cos(32n/11) cos(2m/11)
cos?(8m/11) -
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10.

11.

12.

13.

— V276 + 17011 — 403112 —80Y/11° — 153114,

(C. B. Mapkenos, K. H. [TumeHos)

. (Anb6anckoe HepaBeHcTBO.) llectuyronpbHuk ABCDEF BUIHCaH B OKPYX-

HOCTb. JIOKa)KUTe, YTO

3/AD -BE-CF > 3/AB-CD - EF + 3/BC - DE - FA.
JUIs1 KaKUX MIeCTUYTOJbHUKOB JIOCTUTaeTCs paBeHCTBO?  (Dorlir Ahmeti)

. (ITo motuBam semmbl Capga.) a) Ilycts f — auddepeniupyemas byHk-

1ust, onpezenénHas Ha R. IlycTh A — MHOXECTBO To4eK X, rae f'(x) = 0.
MoskeT iut f(A) 6BITH MHOXXKECTBOM BCEX YKCET?

[Tyctpb f — pAelicTBUTENbHO3HAYHAS TIaAKasA QYyHKI[UA HA IUIOCKOCTH, A —
MHOKeCTBO TOYEK, B KOTOPBIX 00e e€ JacTHbIe ITPOU3BOJAHbIE paBHHI 0.
Moxet i f(A) GBITH MHOXXECTBOM BCEX YUCEN, ECITU

6) f — kuacca miagkoct C 29
B) f — Kiacca ragkoct C1? (1. B. Mumpogaros)

a) (OtkpeIThIi Bompoc.) [laH MmHorowteH P(n) c nenbiMu koadduiireHTa-
MU. BepHo Jin, 4TO 06s13aTeIbHO HalAETCs Takoe n € N, 4TO BCe IPOCThIe

JenuTtenu yncia P(n) cTporo MeHblie n? (C. B. Konsizun)
[ToKa)kKTe, YTO TaKoe N 00sA3aTeabHO HANAETCA, eC/IH

6) P(n) =n*k—1; (C. B. Konsizun)
B) P(n) = an® + b; (C. B. Konsizun)

r) P — KBaZipaTHBIN TPEXWIEH (yKe A1 KyOMYeCKOTO OTBET HEU3BECTEH).
(A. 4. Kanenw-Benos)

BeckoHeuHOll pasHoMepHO 2aadkoll dyeoll 6yeM Ha3bIBaTh TPAEKTOPHUIO
TOYKH, KOTOpas Hayaua JBV)KEHHE II0 IUIOCKOCTH B MOMEHT BpeMeHH
t = 0 U ABIKETCA CO CKOPOCTHIO 1 U ¢ yCKOpEeHUEeM, He IPEBOCXOAANUM 1.
(MiHBIMM cIOBaMH, 3TO 06pa3 IIagKoro oTobpaskenus y: [0; +oo) — R2
c yeaousamu |y(t)| =1 u |y (t)| < 1 mpu Bcex t = 0).

[TycTh BHYTPU OTPaHUYEHHOM 06JIaCTH HapHCOBaHa HecaMonepecekanouia-
sicsa GecKkOHeYHasi paBHOMEPHO Miafkas ayra y(t). O6s13aTeapbHO U Haii-
[ETcs Takas TOYKa X 3TOU AyTH, YTO J1t06asi JOCTaTOYHO MaleHbKasi OKPYXK-
HOCTb C I[EHTPOM B TOYKE X TepeceKaeT AyTy Y (t) pOBHO B IBYyX TOUYKax?

(H. H. Koncmanmuos)

[ToKaXXKuTe, YTO TPYIIIA C TPEMsI 0OPa3yIOMIMMHU d, b, ¢ U COOTHOIIEHUSAMMU
bab™! =a?, cbc™! = b2, aca! = ¢? TpuBuanLHA. (Ponvknop)

BHyTpu TeTpasZipa eAMHUYHOT0 06bEMa HaXoAUTCA mapasuienurnes. Kakos
MaKCHMaJIbHO BO3MOXKHBIH ero 00BhEM? (A. 4. Karnenv-Benos)
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14. HaTypasibHble MOMapHO pa3januyHbIe Ay, ...,d,, by, ... b, TaKOBBI, 4TO A1
JIF060T0 HEMYCTOTO OAMHOXKecTBa uHAekcoB I C {1, ..., n} unucio 2020! +
+ Zie 1 4; AEJIUTCS Ha Z ;< bi- [l KaKOro HaubOJIBIIEro N 3TO BO3MOXHO?

(B. BpazuH, M. Cazagwsin)

15. (ITo motuBam craThu /. PeBeJI]IaD.) B xaxxzoit 11esioil TouKe MpsAMON nme-
eTcs JJaMIlouka. Kakzgasa jaMiodka MOXeT HaXOAUThCA B OAHOM M3 JBYX
coctossauit — BKJI u BBIKJI. M3HayajabHO BCe JIAMIIOYKH BBIKJIIOUEHBI.
B momeHT BpeMmeHu t = 0 B TOUKe ¢ KoopauHarou 0 HaxoauTcs 6e3yM-
HbIY poHapUIUK. KaXyl0o MUHYTY OH IIPOU3BOAUT B YKa3aHHOM IOPSAZKE
cefyIonie 1ecTBUA:

a) cayJaiHeIM 06pa3oM U3MeHSET WK He U3MEHSET COCTOSTHUE JIAMITOUYKH
B TOM 11eJ10¥1 TOUKe, B KOTOPOW HaXOAUTCH;

6) cryyaiiHBIM 0Opa3oM IepeMeIaeTcsl OJHY U3 ABYX COCEAHUX LIEJTBIX
TOYEK.

Bce 4 BapuaHTa eCTBUI Ha KaXKIOM X0y PaBHOBepPOSTHBI. O003HAYNM
F(n) BepOATHOCTB TOTO, YTO B MOMEHT BPEMEHH t = N CUTYaIMs TaKas JKe,
KakK U B HavaJse, T. e. GOHAPUIUK HAXOAUTCA B Touke 0, a Bce JJaMIIOYKHU
noratmieHsl. JlokaXXuTe, 4TO /i1 HEKOTOPHIX MOJIOKUTENbHBIX C; U Co TIPU
BCeX N BBIIOJHEHO JABOMHOE HepaBeHCTBO

e <F(2n) <e@"".  (H.B.Mumpogaros)

YTOUYHEHUE ®OPMYJIHUPOBOK

[TprBoAuM yTOUHEHHBIE GOpMYIHPOBKY 3aza4 20.4 (Beimyck 20, c. 250)
u 26.4'(6) (BBIIyCK 27, C. 248).

3Aa7a4A 20.4. TlocienoBaTeIbHOCTD {a,} Ha3bBIBaeTCA JIUHElHOU peKyp-
penmolil nopsioka k, ecinu st HEKOTOPHIX b, ..., b, TIpu Bcex n = k BBINOJ-
HAeTcA paBeHCTBO bya, + bia,_ + ... + ba,_, = 0. [lyctb by =1, a;,b; € Z
IpU BeeX i. JIOKaXKuTe, 4TO MO0 MOCIeI0BATENbHOCTD {a,} COAEPKUT WieH,
nMerourii He MeHee 2016 pa3IMYHBIX IPOCTHIX JeNUTENeH, TMO0 MHOXECTBO
HaTypaJbHBIX YHces pa3buBaeTcsa Ha HellepeceKarolyecs aprudMeTHyecKre
IIPOr'PECCUH, Ha KaX/OW M3 KOTOPHIX HAIlla PEKyppeHTa MPOIOpIUOHATbHA
reoMeTPUYECKON ITPOrPEeCCHH.

3AZAYA 26.4(6). O606muTe U pemuTe 3a7ady u3 1. (a) A1 caydas
nonaganus k + 1 ntuuku B (k — 1)-MepHOe TOAIIPOCTPAHCTBO.

D Revelle D. Heat Kernel Asymptotics on the Lamplighter Group // Electron.
Commun. Probab. 8 (2003), 142-154.



