Yuciao I'pama — Lurkmore

ACHTUNG! OnmacHo Ojisi MOcKa!

"4, MuHUCTEPCTBO 37paBooXpaHeHus JIypkMopa NpenynpexkaaeT: BOyMYUBOE
4YTeHHe HUKEeCJIEOYIOIero TeKCTa CIIOCOOHO HaHECTH HEIOIPaBUMBIH yiepo
paccynky. Bac npegynpexpanu.

«Ecnu mosro BcMaTpuBaThCs B 0e30Hy, 0e30Ha HaUHET BCMaTPUBAThLCS B
TeOs. »

— Huuuwe

Yucao I'pama (uucao I'pexema, arrn. Graham’s number) — ebu4yecKu OrpoMHOE
4HCJI0, KOTOpOe BEIBeJI BHe3anHo PoHanen I'posM Kak BepXHUY IIpefesl B Xyl HUKOMY
He yIépimencs mpo6ieMbl C pacKpallleHHEIMY TUIIepKyOaMu u3 Teopuu Pamcesi. To
€CTb, IIpeayIpexkaasi BOIPOCH OTAEJIbHEIX JIMYHOCTEN «II0YeMy UMEHHO CTOJIBKO, a He
CTOJIBKO TIJTIOC aBIH» — 3TO HEe MPOCTO B3siTas OT OaJIbl BeIMYWHA, 9TO PEILIEeHNE
KOHKDPETHOU 3afayHu.

CyTh

IIpo6nema c Kybamu B TeOpuH PaMcesi COCTOUT B TOM, YTO 9TO HUKaKasi He mpobieMa,
a ofHa M3 3a/la4y B KOMOMHATOPHUKE, T7ie JTI00ST IIePeCTaBIIsATh UJIM KPACUTh MEKUe
YacTH OOHOTO OOJIBIIIOT0 MHOXKECTBA U CMOTPETD, YTO UHTEPECHOTO MOXKET
IMONIy4YuThCs. B HalleMm ciydae npepjaraeTcs B3sTh N-MEPHBIN KyOUK, COEIUHUTH eT0
BEPIIUHLI TUHUSIMY, ¥ KaXXAoe I0oJIy4YuBIIeecs pe6po MOKPAaCUTh OOHUM I[BETOM U3
OByX — b0 cuHUM, 1u00 KpacHBIM. CyTh B TOM, YTOOBI IIOHSATH, OO KAKOT'O 3HAYEHUS
N MOZKHO, II0-Pa3HOMYy 3aKpalluBasi péopa, n30exkaTh CUTyalluu, KOTOa OgHa
IJIOCKOCTH B Ky0e 3aKpalleHa OOHUM IIBETOM. T0 eCTh, MBI HE XOTHUM, YTOOBI
II0JIy4aJsiCs ODHOUBETHBIM KOHBEPTUK, KaK Ha KapTUHKe. MaTeMaTUKU [IOCULEeIN-
MM03aKpallluBajii — BUAST, YTO B OOBIYHOM KyOUKe 3TO CHesiaTh jierdye JIETKOTO.
[obaBunu eme n3MepeHue (IOTyUUIICS TECCEPAKT), CHOBA [T03aKpaIlIuBaIu —
TMOy4YUI0Ch, n36exKaTh KOHBEPTHKA MOXHO. [J06aBU/IH MISITOE, IIeCTOe, CEOIbM0Oe —
BCE€ oTimuHo! Ho TyT mpumén ['paM u cKasaJsi, YTO OHU 3aHUMAIOTCS XYUTOM, U OH-TIe
cpa3y cerldac IIOCYUTaeT, IPU KaKOM KOJINYeCTBE U3MEPEHUM OOHOLIBETHHIN
KOHBEPTHUK OyIOeT mojydaThces mo-mobomy. MUCX, mocyuTan-Taku, OMHAKO UCKOMBIM
pelIeHreM 3TO Ha3BaTh HEIb34.

[erno B TOM, 4TO TeopeMa IIpenaraeT HaTU HaMeHbIIee KOJINUeCTBO U3MEPEHUH C

HapylLIeHUeM YCJIOBUS TOSIBJIEHUS OOHOLBETHOM I1ockocTu. Ho xuTpriil I'pam

IogyMaJl ¥ pelIusi, YTO CUUTATh 10 MOPSAAKY HUKAKOTo TepleHus He xBaTUT. OH

TIOO03peBas, YTO KOJIUYECTBO U3MepeHUM OymeT OONbIINM, HO He 08CKOHEYHEBIM,

IMO3TOMY, IPUMEHUB CIleliuaabHOe KyHT-(Qy U3 KOMOMHATOPUKH, ITIOCYUTAJT CPa3y

MaKCHMaJIbHOE KOJIMYECTBO 3TUX CaMbIX U3MEPEHUN. DTUM IPUEMOM OH HE HAIIET CHu3y — TO, KaK He
pelIeHus: TeopeMbl, HO 0003HAaYUJI BEPXHIOIO I'PAHUIy ITIOUCKOB. To eCThb, eCliu BOPYT OOJIKHO OBITh
HAYHETE peIaTh 3Ty 3amady ¢ runepkybamu, To pa3MepHOCTH 60sbIle yuciia I'pama

MoXKeTe He OpaTh. M Ha cerogHAIIHUY [eHb Ta caMasi MUHUMAaJIbHasl Pa3MePHOCTh

runepkyoba JIexKuT Mexay 13-10 u3aMepeHusIMu U, COOCTBEHHO, YuciaoM ['pama. TakuM o6pa3om, yucio ['pama —
9TO BEPXHUU IIpeesl KOJIMUYeCTBa U3MEPEHUM runepKy0a, IIpyU KOTOPOM TOYHO HEBO3MOKHO n3bexkaTh noarpada,
3aKpalleHHOr0 OOHUM IIBETOM.

ITonnynsipHOCTH

XoTst HEIHE B MaTeMaTHKE MCIIOIb3YIOTCS Yuncia, KoTopelie B 100500 pa3 Gorbliie, yeM 4uciio I'pama, BCce OHU He
HACTOJIbKO M3BECTHHI 10 PSIY IPUYKWH. Bo-TIepBHIX, Ha Yucio ['paMa oOpaTu/l BHUMaHUE ITUPOKON MyOITuKHT
TaKOU IOIyJIApU3aTOp MaTaHa, Kak MapTuH ['apgHep, HanucaB KOJIOHKY B HQyYHOM XKypHarlle, IIe cKa3aj, 4To
I'paM coBceM oxyes IpUAYMEIBATh Takue uucia. A B 1980 rogy 4uciio u BoBCe IIOIIajo B KHUTY PEKOPIOB
T'muHEcca, TAe eMy ObLT MPUIIUCAH PEKOPA KaK caMoMy OOJTBIIIOMY YHCITy, KOTTa-Tu60 MCII0Ib30BABIIEMYCS B
MaTeMaTU4YeCKOM AO0Ka3aTeJIbCTBEe. B MOBECOK KO BCEMY, CaM «CIOCO0» BBIYUCIIEHUS 3TON BEJIMUYUHEI OBOJIBHO
TIOHSITEH MPOCTOMY CMEPTHOMY (3TO IPOCTO IIepeMHOXKEHHbIE II0 HECJIOKHOMY aJITOPUTMy Tpouku). [Tocne aToro
BCE MaJI0-MaJIbCKM 3HAaKOMBIE C MAaTaHOM CTaju ¢araTh Ha 3TO YUCJIIO, IHITAsICh KaK-TO IIPeNCTaBUTh cebe u
00BSCHUTH APYTruUM MaciTab 3Toro uucia. Ho He TyT-TO OBLIO...
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SIIHUYHOCTH

..., Bems uncjyo puanbias BOJIBIIIOE. HeTt, npaBma. Ha camoM mersie, 0HO OOJIbIIe
JTIOOBIX CaMBIX CMeNbIX panTa3uii. [IpemcTtaBbTe cebe udpy, HATMCAHHYIO CaAMBIM
MeJKuM mpudToM. TaKUM METKUM, YTO Ha aTOMe MOXKHO HapuCOBaTh MUJITMOHEI
Takux 1udp. IIpexncraseTe cebe TPOCTPAHCTBO, 3aI0OJTHEHHOE 3TUMHU ITudpamMu BO
BCeX TPEX U3MePEHUX, BIUIOTHYIO APYT K APYry. Tak BOT, MecTa, YTOOB BMECTUTh
OEeCSITUYHYIO 3amuch uyucia ['paMa, morpebyeTcst ropa3go OObIlle BCEH
HabmogaeMoi BecenernHo#. Majo TOro, OHO He BMECTUTCS JaXKe B KOJTUYEeCTBO
BceneHHEBIX, paBHOE KOJIMYECTBY MDD, IOMEIIEHHBIX B Hally Becenennyto. U Tak
Iasnee... Hy TH moHeN. [IpomoikaTh MOXKHO, IIOKa KjIaBUaTypa He COTPETCSA. A Korpa
COTPETCS, CXOOUTD 3a HOBOM U yOouTh Toxke. KctaTy, o cUX Op MBI I'OBOPUIIU
TOJIBKO O KOJIIHUYeCcTBe HuPp, U3 KOTOPHIX COCTOUT YHCJIO I'paMa, a He 0 caMOM YuCJIe
(HampuMep, MUINIHMAPL CEKYH — 3TO MOYTHU 32 rofga, HO B CaMOM YHCIIe
«Munnuapn» Bcero 10 umdp, KoTopble MOXKHO nepecuuTtaTh 3a 10 cexkynn)! Hukakue
TYTOJIEL C TYTOJIIIJIEKCAaMU TYT JaXe PSIIoM He CTOSIIHU.

OocTynHOE
pa3bsCHEHUE

.. JJocTynnHOe pa3bsiCHEHUe
Ho Bce aTu snuTeTH ¥ aHAJIOTUU BCE PaBHO He oTpaxkaioT Macmraba Tpareguu. [To-

HaCToOsAIeMy 3aKJIIMHUTHb cBo¥t MHY THI MOXKelllb, IIONBITABIINCH BHUKHYTH B
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MIPUWHITUT BEIYKCJIEHHUs 3TOr0 YHCIa. A 4TOOB He ITyraTh YeCTHON HOPOT IMPOCTHHEH G =3 i
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HETIOHSATHBIX 3HAKOB, MEI IIOJI02KHM €TI0 II0f] IIOJIOBHILY. — e
3f-----13

I'nyboka au kpoauuwvs Hopa? ey

YT0o06BI XOTh KaK-TO IIPEeICTaBUThL cebe MacIiTab uucia, pa3dbepéM ero 3amuch

nomnoapoOHee.

=gy, a=311113, ga=37"

1. Utak, B MaTeMaTuKe CyLIeCTBYET IIOHATHE «THUIIepPOoIlepaTop>» OJid OIIpeneJiIieHusa

. . dopMmasbHasg
YPOBHS apudMeTUUYEeCKUX OeiCcTBUN. Tak, CJI0KeHUe — 3TO TUIlepoIlepaTop IIepBOTO 3aIuCh IS
YPOBHSI, a TUIIEPOIIEPATOP BTOPOT'O YPOBHS — YMHOXXEHHUE, KOTOPOEe CYTh CaMEIX
TIOBTOpPSIOINIeecs CliokXeHue. To eCTh MHOXKHUTEJIb — 3TO YUCJI0, KOTOPOEe TOBOPHUT TT0603HATE TBHEIX

HaM, CKOJIbKO pa3 HaJo CI0XHUTh YMHOXKaeMyio BenuunHy. Hanpumep: 3 -3 =3 + 3
+ 3 = 9. Cnemyoluii TUTIEPONIEPATOP — BO3BEMIEHUE B CTEMEeHb, X! = X n, YTO 110 ®opmMaJsibHas 3alucCh OISt
CYTH SIBJIS€TCS IOBTOPSIOMUMCS yMHOXKeHueM. [Ipumep: 33 = 3 - 3 - 3 = 27. 3anuce  CaMBIX J1I0603HATEBHBIX

33 HoTanuu KuyTta OymeT BeIrIsaaeTh Kak 3 T 3. 37ech A1 SCHOCTH CJIEAYyeT

CKa3arThb, 4TO IlepBas nudpa B BeIpaxeHuu 3 13 — 3TO 3HaUEHUE, C KOTOPLIM MEI U

IIPOM3BONUM [IEMCTBUE, a KOJINYECTBO CTPEJIoUYeK MeXay uudpamu — 3T0 apudMeTUYeCKoe IeNUCTBHEe; B JTaHHOM
cllydyae ofHa CTpeJIouKa O3HadaeT BO3Be[eHUe B CTelleHb. Bropasi nudpa o3HayaeT T0, B KaKyl0 CTeIeHb
HaI0 BO3BECTH NEePBYI0 MUPPY (CKOIBKO pa3 MIePeMHOKHUTHh Ha ceds1). COOTBETCTBEHHO, BrIpaxkeHue 7 14
O3HauvaeT ceMb B UeTBEPTOU cTeneHU. lHaye roBops, 7 HyKHO YMHOXKHUTH Ha 7 4eTHIpe pasa.

2. l'uneponepaTop YeTBEPTOTO YPOBHS — TeTpalus, IOBTOPSIOIeecs BO3BeleHUe B cTeneHb. B 3anucu Kuyra —

IBe CTpenku Mexpay nudpamu. [Tpumep: 3113 = 33 = 333 = 327 = 7 625 597 484 987. To ecTs Bropast uudpa
IPH HATHYHAH JIBYX CTPEJIOK O3HAYaeT, YTO CTOJIHLKO Pa3 HY?KHO BO3BECTH B CTE€NIEHb CaMOI'0 cedst
nmepBoe YHUCI0. [[pyTuMu CJI0BaMH, ITIOKA3kIBAET HAM BEICOTY CTEIIEHHOU OarrHu U3 nepBoi nudpsl. Hanpumep,
3anuchk 51 18 o3HavaeT OallHIO U3 BOCBMU IISITEPOK, HArPOMOXKAEHHBIX APYT Ha APYyra, Kak KyOuKH.

TeM, yelt MO3Tr COBCEM 3allIblI 2KHPDOM HJIX 3aHAT JIMIIb MBICJIISAIMH O TOM, KaK HaUTH TSH, BKa4aTh CBOETO :—)m;(l)a
UITH U30aBUTHCS OT HprLLIeI;I, ciienyeT 3allOMHHUTD, YTO B T€TPAIlUK BEIPAXKEHHUA BEICHUTEIBAIOTCA CBEPXy BHHI,

WM cIpaBa HaJIeBO. [Ipoie rosops, 333 paBHSETCS HUXYS HE 273, a Kak pa3-Ttaku 327, Teneps TH BUOUIIL, MOU
MaJIEHbKUM MOXHATHIN APYT, YTO TETPAIIUS — Y2Ke JOBOJILHO MOIIHBINA CIOCO0 3alMUCH, TO3BOJISIONINHN
KOPOTEHbKHMM BBIpakeHWeM 3amuchBaTh unciia B 100500 pas 6ombmme, wem camo 100500. Ho 3To emié He BCE,
u00 OHA SIBISIETCS HeOOCTAaTOYHO MOIIHLIM T'MIIEPOIIePaTOPOM [JIsT BEIYKUCIIEHUS YKCia ['pama.

3. IméM marnblile: TUIIEPOIIepPaTop MSTOTO YPOBHS — MeHTaluus (IIOBTOPSAIOIIasics TeTpauus). Tpu CTpeIouKn
MexXOy mudpaMu. BoT 3mech-ToO M HaYMHAETCS MHU3Oel], OT KOTOPOT'O JIIONY, He SBIISIOIIUECS
npodeccuoHaIbHEIMI MaTeMaTUKaMU, III0IOT Ha BCIO 9TY J1abyny 1 60bIlle He IBITAIOTCS €€ MOHATh. Ho BeOpb TH
He TakoU, Kak oHu? Ecnu TH nmogyMasi, 4To IIeHTallusd Yrciia 3 pacKjiagblBaeTcs Ha 3 B CTEIEHHU

7 625 597 484 987, To THI ommbaelbcs. Tel gaxke He nmpencrtasisentb, HACKOJIBKO ommubaernbesi. 160 3 B
cremneHu 7 625 597 484 987 — sto Bcero numib 31T T4. A nmenTtanusa — 310 3T 113 =31T1T3113)=31T1(7625
597 484 987) = 31 3...(kosnuuecmaso 8o38edeHuli 8 cmeneHb — 7 625 597 484 987 pa3)...13. To ecThb, cTeneHHas
falrHs U3 TPOEK MOJIy4aeTCs BEICOTOM B O0Jiee 4eM CeMb C II0JIOBUHOM TPUJIIMOHOB 9Taxel! Haye roBops,
BTOpas nudpa Ipu HATUMYUH TPEX CTPEI0OYEK O3HAYaeT, KaKOH BbICOTHI OyoeT OalllHs TeTpamui

. . 33
nepBou nudpsl. 111 6onbineit HarasgHocTH: 31T T T4 MOXKHO 3anucaTh Kak 33, mu6o 3 11 (311 (311 3). U
37IeCh I'JIaBHOE — ITOHSITH, YTO 3Ta OAITHs M3 TeTpalui He eCTh OalllHI U3 CTEeIEeHeH, TYyT 3CKajlallisd HaMHOTO

33 7 625 597 484 987
cTpemuTenbHee. 31114 = 33 = 33.

ITousn, vakoHen, cyka?! 31 T 14 paBHsAeTCcS 3 B TeTpalliM YHCJIa, KOTOPOE NOJIy4aeTCsa B pe3yabTaTe
BBIYMCIIEHUSI CTEIIEHHOM OarrHy u3 HudpPH 3 BEICOTOM B 7 625 597 484 987 sTtaxkei. COOTBETCTBEHHO, €CIIU
317 1 14 3anmucaTh KakK CTEIEHHYI0 OAIIHI0O U3 TPOEK, TO KOJIMYECTBO 3TaXkKel B 9TOM OalrHe OyAeT paBHSITHCS
YHCJITy, KOTOPOE MOMyYUTCS IIPU BEIYUCIIEHUN CTEIIeHHOM OaIllHu BEICOTOM B 7 625 597 484 987 aTaxer.
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IIpencTaBun? He npencTraBuil, KOHEYHO, TaKHWE BEIMYUHEI C HACKOKY HE OCMEICIUTh.

Ecnu THI BCé-Taku HavaJjl IOTUXOHbKY He IIOHUMaTh, YTO 3a XEPHS 3[0eCh IPOUCXOOUT, TO 3@HOBO IlepedyuTa
IIYHKT 2.

4. Yl mocnegHUY HYKHEBEIM HaM rumeporepaTop — rekcamusi. Kak B yKe Horafaiuch, YeThIpe CTPEIOYKM MeXIy
TpoO¥KaMu. ITO, COOTBETCTBEHHO, ITIOBTOPSIOLIASCS IeHTalKsA. Bropasi nudpa npu HaTUIHH YeThIPEX
CTpeIoYeK 03HAaYaeT, KaAKOH BbICOTHI OyIeT yXkKe «IeHTallHOHHasi» Oamms. 3711113 =3111(31113) =
31131 13...31 13, roe KOIM4YECTBO TeTpalluil — pe3yibTaT BeruuciaeHus nedtanuu 31 1 1 3. Ecnu onate HU4ero
He TIOHSJ, TO 3aHOBO IIPOYUTaM IYHKTH 3 U 2.

Ecnu MBI IepeMecTUMCS B CAMbIM KOHEI] 9TOM HEMBICJIUMOM IIeIIOYKM TeTPaluil U HaYHEM €€ BBHIUUCIIATh, TO yKe
BTOpasi C KOHITAa TPo¥Ka OymeT B TeTparuu paBHa 7 625 597 484 987. A pe3ybTaToOM TETPALMU TPETHEN TPOUKHU
C KOHIa OygeT 4YucCIo, MoIy4YeHHoe IIeHTalluel TPOMKY B IPeObIAyIeM IyHKTe. A mepen HaMU — elle
TYTOJIIJIEKCH ¥ T'yTOJITIIEKCH TTOBTOPSIOMINXCS TeTpauui 1udpsl 3. TyT yKe 6eCroIe3H0 YTO-TO MHITaThCs
OCMBICIIUTD, KaK-TO OXBATUTh Pe3yJbTaT... 1 TyT Bbl, BO3MOXKHO, cipocuTe: «Heyxkenu ato uucio I'pama? Hapmo
JKe, HaCKOJIbKO rpoMaznHoe!» Ho HeT, 310 He ynucio I'pama. DTo ObljIa TOJIBKO MaTeMaTU4YecKas IIpHCcKa3Ka, ¥ OHa
HUYTOXKHO, HEM3MEPHUMO MaJjia II0 CpaBHEHUI0 ¢ 4ucjaoM ['pama.

Crarno ObITh, TeKcallusi — 3TO BCEro JIUIIEL fo0aBlieHNe K IIeHTalluy OOHONW CCAaHOM CTPEJIOYKH, HO Pe3yIbTaT
OKa3bIBaeTcs 00Jbllle B HEBOOOPA3UMOe KOJIMYECTBO IOPSANKOB. A Teleph, COOCTBEHHO, BEIUMCIIEHNE YUCTIa
I'pama. Hudpa Tpu B npuMepax OblIa UCIOIH30BaHA He IIPOCTO Tak, 60 uuciao ['paMa o CyTH U ecThb
IepeMHOKEeHHbIe TPoWKu. MTak, Ha30BéM pel3ynbTaT Haled rekcauuu (31 1 1 13) G1. 9To Kak09 OB IEePBBIH
mar BeIYUCIeHuM. TOMbKO MEPBLIN. A CJIEAYIOINM IIIaT YCKOPSET IIPOrPECCHUI0 TaK, YTO fo0OaBIeHME OHOM,
mecatu, MUJIJTIMOHA cTpenok Mexny nudpaMu — ToTaHUe Ha MecTe. [Ilar BTopoil — BeIYuciaeHue G2: Tenephb
MBI 6epEM pe3yIibTaT Halllel TeKcalliy TPOWKY U MUIIEeM BhIpakKeHue, I'Ie YMCJI0 CTPeIoYeK CBEPXCTeNleHu OyneT
paBHO 3TOMYy pe3ynbTaTy. G2 =3TTT1TTTT1T1T1T1T1117..(KonuuecTBO CTpenodekK cBepxcTeneHn — G1)...
TT1T1T1T113. UHTEpecHO, KaK Ha3biBaeTcs runepornepatop TAKOI'O ypoBHSA?..

3amuch He TO YTO pe3yibTaTa, HO Jaxe 3TOr0 rumeponepaTopa yxke HeBO3MOXKHa 6e3 COKpallleHusI. A 4HuCIIo,
TIOJTYYHUBIIIEECS IIPU €T0 BEIYUCIIEHUH (€CJIM, KOHEYHO, €0 BO3MOKHO OBIIIO OBl BEIYMCIIUTE), 3aII0JIHUIIO OB
cBouMu 1udbpamu 1 BecenerHylo, ¥ mapaisieibHble MUPHI, U TOAIIPOCTPAHCTBO, U BCAYECKUYU Opyrou acTpan. U He
3abriBaeM, 4TO B G1 KOJIMYECTBO CTPEJIOYEK OBIII0O PABHO YETHIPEM — M 3TO Y2Ke YHCII0, HEOOCTYIIHOE OIS
BLIYMCJIEHUS 1 3alUCU OOLIYHEIM crtoco6oM! A B G2 3TO YHCIO — TOJBKO KOJIMYECTBO CBEpPXCTEeNeHel. BoT Tak-
TO. [Iporpeccust HeBEPOSTHO CTpeMuTenbHasAs. M 9To TOMbKO Havano. CIeOyIoIIuM IITaroM UOET BEIYUCIIEHNE
yucya G3, raoe KOJIMYeCcTBO CTPeJioYek cBepxcTenenu 0yneT paBHo G2! [TogoOHBIM 06pa30M II0CJIE 3TOTO CeAyeT
emé 62 mrara BRIYUCJIEHUM, e PE3YJIbTAT KaXKAoTo Irara 0ymeT JIUIlh KOJIMYEeCTBOM CTPEJIOK CBEPXCTEIEHU
CIenyIomero ara, u yuciao I'pama ects G64!

BawucTeHy, MaTaH MHOTA IITHIPUT IIOXJIEIIE TI0OBIX HAPKOTHUKOB.

MsakoTKa 4Huca TaKXKe B TOM, YTO, HECMOTPS Ha HEBO3MOXKHOCTD 3allCaTh YUCIIO IIOTHOCTHIO, BIIOJIHE
BO3MOZKHO BEIYHCJIUTD €T0 mocjiegHue nudpsl. Hepabel oT MaTaHa, CliepBa HEMHOTO OXyeB OT MacmTaba 4ucia,
B3syi cebs1 B pyku u BeicuuTanu 6osee 500 uudp ¢ KoHIa 3TOro 9yrciaa. BoT gecsiTh caMbIX IOC/IETHUX: ...
2464195387. A kakas nudpa neppas? Hy, KaapKyasiTOp BaM B PYKH, TOJILKO MMENTE B BUAY, YTO TEIIJIOBas
cMepTh BceneHHOU TPepBET Ballly BHIYKCIIEHUS B CAaMOM Hauarle.

Moar

Ho BpeMs upé€T, MaTeMaTUKK HE CUISAT CI0XKa PYKU, M1 HEBO3MOXKXHOE IJIS
0CO3HaHUsI YKuCiIo ['pama Oonblle He SIBASETCS Y4eM-TO 0COOeHHEIM. B
HacTosiIee BpeMsi CAMbIM OOJILIIINM YHCJIOM SIBJISETCS BeJIMYMHA MO
Ha3BaHueM «4Yucno Paiio» (Rayo’s number). Y Hero gmaxe ecth ¢hopMyia
¥ QJITOPUTM BBIYHCJIEHHUS, TOIBKO BOT IOCYUTATh KAK-TO HE YOAETCS:
MOIITHOCTE! He XBaTaeT (M BPSA iU KOrma-HuOyOb XBaTuT). IloaToMy,
4YTOOBI XOTh KaK-TO €TI0 ONPEeNeNnsTh, [JIsi Hero IPUAyMallu CIIEOYIOIIYI0
SI3BIKOBYIO KOHCTPYKIMIO: «CaMoe MaJjieHbKOe YHCII0, OoMblliee, 4eM
n000e KOHeYHOe YHCJIIO, OIIpeneIEHHOe BEIpaKeHueM Ha S3bIKe TeOPUH
MHOKECTB C MCIIOIb30BaHUEM T'yrojila CUMBOJIOB HJIM MEHBIIIE.
AIITTIOOMCMEHTHI.

Bugeorta

YTO BYIET ecnmu JOCUHUTATDH 00O YUCJIA TPOMA
T'omHOE Bupeo npo cabxk. Bumeopsan nocTaBmiser...
Cawmpble OOTIBIIINE YKCTla B MUPE
O cabxe c 18-if MUHYTEH


https://www.youtube.com/watch?v=BhGl2SCa7bw
https://www.youtube.com/watch?v=md8jggz-zhY
https://lurkmore.live/%D0%9C%D1%8F%D0%BA%D0%BE%D1%82%D0%BA%D0%B0

15. B coman ¢ TONBKG 9TO pamunrpumok agnaneil BoHM-
K8OT cAenymunii BONpoc: BOIMUNKHA A0 CHTYAUNA, KOCAS CY-
ILECTEOBANHE WHCAA AOKAIAKO, HO MHCABHHAR OLeHga X
HE MORET GHTh J2HE BEACICTRHE TOMD, ST0 SOHONHNE THONER LT
X emoas seauwru, wno He Mocym Oems geoagns? Matematue
JACT HA STOT BOMPOC OTPHIATENEHHE OTBET, HO MuL TeM CAMEM
sodspawatmcd K BONPOCY, € KOTOPOIG MH HAVAWE CHOAL
fonbimme qrcaa MomHo scofiue sammears? Peus daktHueckn
BT O TOM, WIOOW noctpouTe G¥ukuoe Fid), pactyuyo
speanEnafun GHUeTpo; YT Mel SaTeM NOACTABAAEM BMECTO A
upeno 2, mne n, wan N (i), yse e eocramnser Sonsnofl pas-
Bine. (ME oA Te-T0 OCTAHOBETRCA B nocTpoeimn F (a),
o eHe 00ia wrepaund F{(F (a)) nepepecut Bee pasaHgHA B O0A-
CTABAAEMELIX IHANEHNAX f£.)

Mul HEXOLUM W3 CYPOTO BOSPACTAOWER NoACHHTEABHOR
dynkmia f=f,{n). Ecan me yeaosrMen macats | (n) BMecro
ket wrepawur P (, . ap(n))), 10 DodosmM

Fe(n) = fy (1, )= (a)

{uncan woxazavesel parno [o(n)), rAe HEAEKC HYABR BCHOLY
COYILEH,

o NOCTPOEHWE QIIPCACATET NEPeXOq OT HHISKCE 0 K Wn-
zency 1. Ananoriuno vepes f, onpeneaserca fy(Fa(n)=F,(n, f,))
# T. B. Bocnonezosapiuncs wacedl ofioanavenHs TpaHodw Rt
HHX MOPALKOBMK 9Heen, ofipaayed Tencph

I vy, ()

i faln) unaekeos). Temepn nocTymim Tar: safiyaes Boe HEUTH
MpOMERYTORHEE ofcaHavernA W 0003HETHM, nociedhes Beipa-
weHHe yepez fy (), NOCAE Sero MPOLTEHM Kale NocTPoeHRE,
BHOBE 3a0YIEM BCE TNPOMENYTONHEE OO60IHAUSHHA M T. A
HO 3A8ChH A MpeAR0YHTAED OCTaH0BHTHLA. Terrepb MONOHHM
uanpusep, fo(r)=na® uan n+1 (xawoes fo(n), He wrpaer wy-
KAKOA POAH, AMWE OB HMeAD MECTO HEpABEHCTBO fi(nl==n).

UnraTeAb COCASCHTCA C TEM, YTO 3AMACAHHHE HAMH WHLTE
BEHKH; TPYOHC NPEICTABHTE cede, OOHAKO, CKOIb OHH Be-
AHKH; BCE, GTO NP0 HHX MOMEO CHE3STH,— STO TO, STO OHH
CHOHM GUpeneneHHes salaiu, Ecom 6w nowazofanocs cpaz-
HHTH JIBd YHCAA ABYX KOWKYPHDPYIILHX CHCTEM, TO AIS 3TOFQ
NPHILIOCH OB CO3LIBATE CONHANEA MATEMaTHUECKRH annapar.

.HI/ITJ'IBYJI II€PBBIM pacCCTaBJIdeT
TOYKHU

HNuaTepecHbIe PaKThI

e OHOTONE 3HaeT Bce UUGMPHI 3TOTO Yucina. Ho Bam He cKaxkKerT.
e Pe3ynbTaT CTENeHHOU OallHK M3 TYTOMNIIJIEKCOB B TYTOJIMJIEKC 3TaXKel Hen3MepuMo MeHbIle uucia ['pama.

CM. Takxke

e UeTBEpPTOE U3MEPEHUE
e KBanpartypa Kpyra

CcChBIJIIKH

ITogpoOHertilee onucaHue, HATMCAHHOE JOCTABIISIONINM SI3BIKOM
Yucno Paito — nmobenutenb KOHKypca B MIT

II>xoH JIUTABYMO O 3alIMCHU CaMbIX OOIbIIHX uuces (m. 15), 1948 rox
Emé ogHa monbiTKa OOBSCHUTH BEIYUCIIEHWE Yucia ['paMa

/f/z—%

Maran
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https://lurkmore.live/%D0%A4%D0%B0%D0%B9%D0%BB:Litlvud_-_Bol%27shie_chisla.jpg
https://lurkmore.live/%D0%92%D0%B0%D1%81%D1%81%D0%B5%D1%80%D0%BC%D0%B0%D0%BD#%D0%A6%D0%B8%D1%84%D1%80%D1%8B_%D0%B8_%D1%84%D0%B0%D0%BA%D1%82%D1%8B
https://lurkmore.live/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://lurkmore.live/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D1%80%D1%83%D0%B3%D0%B0
https://cosmos.dirty.ru/chislo-grema-na-paltsakh-649073
http://web.mit.edu/arayo/www/bignums.html
http://mathemlib.ru/books/item/f00/s00/z0000036/st014.shtml
http://lpgenerator.ru/blog/2014/12/10/zanimatelnaya-statistika-chast-vtoraya-gigantskaya/
https://lurkmore.live/%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%9C%D0%B0%D1%82%D0%B0%D0%BD
https://lurkmore.live/265
https://lurkmore.live/Science_freaks
https://lurkmore.live/Scorcher.ru
https://lurkmore.live/Sherak
https://lurkmore.live/TeX
https://lurkmore.live/Xkcd
https://lurkmore.live/%D0%90%D0%BB%D0%B5%D0%BA%D1%81_%D0%9B%D0%BE%D1%82%D0%BE%D0%B2
https://lurkmore.live/%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BD%D0%BE%D0%B2
https://lurkmore.live/%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9_%D0%A1%D0%BA%D0%BB%D1%8F%D1%80%D0%BE%D0%B2
https://lurkmore.live/%D0%90%D1%80%D1%82%D0%B5%D1%84%D0%B0%D0%BA%D1%82%D1%8B_%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3%D0%B0
https://lurkmore.live/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B1%D0%BE%D0%BC%D0%B1%D0%B0
https://lurkmore.live/%D0%91%D0%B5%D1%80%D0%B5%D0%B7%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9
https://lurkmore.live/%D0%91%D0%B5%D1%81%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA%D0%B0
https://lurkmore.live/%D0%91%D0%B8%D0%BE%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://lurkmore.live/%D0%91%D0%BB%D0%B5%D0%B7_%D0%9F%D0%B0%D1%81%D0%BA%D0%B0%D0%BB%D1%8C
https://lurkmore.live/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%B0%D0%B4%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BB%D0%BB%D0%B0%D0%B9%D0%B4%D0%B5%D1%80
https://lurkmore.live/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B9_%D0%B2%D0%B7%D1%80%D1%8B%D0%B2
https://lurkmore.live/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D1%87%D1%91%D0%BD%D1%8B%D0%B5
https://lurkmore.live/%D0%91%D1%80%D0%B8%D1%82%D0%B2%D0%B0_%D0%9E%D0%BA%D0%BA%D0%B0%D0%BC%D0%B0
https://lurkmore.live/%D0%91%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2
https://lurkmore.live/%D0%92%D0%B0%D0%B4%D0%B8%D0%BC_%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%80%D0%BE%D0%B2
https://lurkmore.live/%D0%92%D0%B0%D1%81%D1%81%D0%B5%D1%80%D0%BC%D0%B0%D0%BD
https://lurkmore.live/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%B0%D1%8F_%D1%82%D0%B0%D0%B9%D0%BD%D0%B0_%D0%B2%D0%BE%D0%B4%D1%8B
https://lurkmore.live/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%A4%D0%B5%D1%80%D0%BC%D0%B0
https://lurkmore.live/%D0%9C%D0%B8%D1%88%D0%B0_%D0%92%D0%B5%D1%80%D0%B1%D0%B8%D1%86%D0%BA%D0%B8%D0%B9
https://lurkmore.live/%D0%92%D0%B5%D1%87%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://lurkmore.live/%D0%92%D0%B7%D0%BB%D0%B5%D1%82%D0%B8%D1%82_%D0%B8%D0%BB%D0%B8_%D0%BD%D0%B5_%D0%B2%D0%B7%D0%BB%D0%B5%D1%82%D0%B8%D1%82%3F
https://lurkmore.live/%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%9A%D0%B0%D1%82%D1%8E%D1%89%D0%B8%D0%BA
https://lurkmore.live/%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%9F%D0%B5%D1%82%D1%80%D0%B8%D0%BA
https://lurkmore.live/%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%96%D0%B4%D0%B0%D0%BD%D0%BE%D0%B2
https://lurkmore.live/%D0%92%D1%8B%D1%81%D1%88%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://lurkmore.live/%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9_%D0%9C%D0%B0%D0%BB%D0%B0%D1%85%D0%BE%D0%B2
https://lurkmore.live/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F_%D0%9B%D0%BE%D0%B1%D0%B0%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B3%D0%BE
https://lurkmore.live/%D0%93%D0%BE%D0%BC%D0%B5%D0%BE%D0%BF%D0%B0%D1%82%D0%B8%D1%8F
https://lurkmore.live/%D0%93%D0%A1%D0%9C
https://lurkmore.live/%D0%94%D0%B2%D0%B5%D1%81%D1%82%D0%B8_%D0%B4%D0%B2%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D1%8C
https://lurkmore.live/%D0%94%D0%B5%D0%BA%D0%B0%D1%80%D1%82
https://lurkmore.live/%D0%94%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B0_%D0%BD%D0%BE%D0%BB%D1%8C
https://lurkmore.live/%D0%94%D0%B5%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D0%B8%D0%B7%D0%BC
https://lurkmore.live/%D0%94%D0%B5%D1%82%D0%B8_%D0%B8%D0%BD%D0%B4%D0%B8%D0%B3%D0%BE
https://lurkmore.live/%D0%94%D0%B8%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%B0_%D0%BC%D0%BE%D0%BD%D0%BE%D0%BE%D0%BA%D1%81%D0%B8%D0%B4
https://lurkmore.live/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B8%D0%B9_%D0%95%D0%B3%D0%B8%D0%BF%D0%B5%D1%82/%D0%9A%D0%BB%D1%8E%D0%BA%D0%B2%D0%B0
https://lurkmore.live/%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%BA%D0%B0
https://lurkmore.live/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_%D0%9B%D1%8C%D0%B2%D0%B0_%D0%A2%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%B3%D0%BE
https://lurkmore.live/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_%D0%AD%D0%B9%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD%D0%B0
https://lurkmore.live/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9C%D0%B5%D1%80%D1%84%D0%B8
https://lurkmore.live/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9F%D0%B0%D1%80%D0%B5%D1%82%D0%BE
https://lurkmore.live/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80
https://lurkmore.live/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5_%D0%92%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9
https://lurkmore.live/%D0%98%D0%A2%D0%9C%D0%9E
https://lurkmore.live/%D0%9A%D0%B0%D0%BA_%D0%BF%D0%BE%D0%B9%D0%BC%D0%B0%D1%82%D1%8C_%D0%BB%D1%8C%D0%B2%D0%B0_%D0%B2_%D0%BF%D1%83%D1%81%D1%82%D1%8B%D0%BD%D0%B5
https://lurkmore.live/%D0%9A%D0%B0%D1%80%D0%B8_%D0%91%D0%B0%D0%B9%D1%80%D0%BE%D0%BD
https://lurkmore.live/%D0%9A%D0%B0%D1%80%D0%BB_%D0%A1%D0%B0%D0%B3%D0%B0%D0%BD
https://lurkmore.live/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D0%BD%D0%BE-%D0%B3%D0%BD%D0%B5%D0%B7%D0%B4%D0%BE%D0%B2%D0%BE%D0%B9_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1_%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://lurkmore.live/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D1%80%D1%83%D0%B3%D0%B0
https://lurkmore.live/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://lurkmore.live/%D0%9A%D0%BB%D0%BE%D0%BD
https://lurkmore.live/%D0%9A%D0%BE%D0%B3%D0%BD%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BF%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://lurkmore.live/%D0%9A%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%87%D0%BA%D0%B0_%D1%84%D0%BE%D1%82%D0%BE%D0%BD%D0%BE%D0%B2
https://lurkmore.live/%D0%9A%D0%BE%D1%80%D1%87%D0%B5%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://lurkmore.live/%D0%9A%D0%BE%D1%82_%D0%A8%D1%80%D1%91%D0%B4%D0%B8%D0%BD%D0%B3%D0%B5%D1%80%D0%B0
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https://lurkmore.live/%D0%A1%D1%82%D0%BE%D0%BF%D0%B8%D1%86%D0%BE%D1%82
https://lurkmore.live/%D0%A1%D1%8B%D1%80%D0%BD%D0%BE
https://lurkmore.live/%D0%A2%D1%91%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D1%88%D0%BD%D1%8F
https://lurkmore.live/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://lurkmore.live/%D0%A2%D1%80%D0%B8_%D0%BE%D0%B1%D0%B5%D0%B7%D1%8C%D1%8F%D0%BD%D1%8B
https://lurkmore.live/%D0%A2%D1%80%D0%B8%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D1%8C_%D0%BC%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2_%D0%BF%D0%B5%D0%B4%D0%BE%D1%84%D0%B8%D0%BB%D0%BE%D0%B2
https://lurkmore.live/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%93%D1%80%D1%8D%D0%BC%D0%B0
https://lurkmore.live/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%AD%D1%80%D0%B4%D1%91%D1%88%D0%B0
https://lurkmore.live/%D0%A7%D1%83%D1%80%D0%BE%D0%B2
https://lurkmore.live/%D0%A7%D1%83%D1%82%D1%8C_%D0%B1%D0%BE%D0%BB%D0%B5%D0%B5,_%D1%87%D0%B5%D0%BC_%D0%BD%D0%B0%D0%BF%D0%BE%D0%BB%D0%BE%D0%B2%D0%B8%D0%BD%D1%83
https://lurkmore.live/%D0%AD%D0%BB%D1%8C%D1%84_80-%D0%B3%D0%BE_%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D1%8F

