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Unnmoctpaums 1. YepHyckoro

YM XOPOIIO, a HATb

OBOPAT, Marematnka Hambosee

OBICTPO PA3BUBAETCS B IMEPHUOIBI

KpU3HCa HKOHOMUKH, TOTOMY YTO
IS Hee He TpeGyeTcsl [OPOTOCTOsIIee
o6opyoBaHue, a JUIIb Kapanjaani, 6y-
Mara, /la TOJIOBa Ha IJeyaX — U BCe.
Tak-To 0oHO Tak, HO, IIPaBO, HUYYTHb HE
MOBPE/UT HAJUYKe 32 CTOJOM KaKOTO-
HUGYIb KOMITBIOTEPA, JIyUIlle BCETO — C
MukporpoiieccopoM «Ilentuyms. Benb
yto Ttakoe «Ilentuyms»? B nepesoze c
Jarbiin (MM, BO3MOKHO, C TPEYECKO-
r0) «IEHTH» — 5TO, HECOMHEHHO, MATD,
a «<yM» — OH ¥ ecTb yM. Takum o6pa-
30M, «llentuym» O3HAYAET HU MHOTO
HU Majlo nsmb YMO8, U UMes ero B
CBOEM DAaCIOPSIKEHNH, MBI Cpa3y Kak
6bI CTAHOBUMCSI BO TJIaBe IEJIOTO yue-
HOTO COBETa, KOTOPBI CIOCOGEH Ha
BeJINKUE JIeJIa TI0J] HAIIIMM YyTKUM Py-
KOBOJICTBOM!

[lyTku myTKaMu, HO KOMIIbIOTEP
MOXKET MHOTO€, U, BUAAUMO, 3PsI HEKOTO-
pble MaTeMaTUKN OTHOCATCS K HEMY C
HEKOTOpbIM npeHeOpexxenneM. Kacra-
poB Toxe, nomuutcs... Ho ne Gynem o
rpyctHoM. B 310l cTaThe BHUMAHUIO
YyuTaTes s TPEAJIaraloTcs TPU 3aadu,
KOTOpBbIE HEe TO YTO PEIINTDb, HO Jake
TOJIKOM cPOPMYTHPOBATH 6€3 KOMITbIO-
Tepa OblI0 Obl BPS/l JIM BO3MOXKHO.
Haneemcst, ipuBeieHHbIE TPUMEPDI MO/
BUTHYT T€X, KTO €llle COMHEBAETCs, HA
CTpEMJIEHUE OBJIA/IETh KOMIBIOTEPOM U
B /IaJIbHEHNIEM HUCIIO0Jb30BATh €r0 /IS
60pBbOBI C CAMBIMH Pa3HBIMK TIPOOJIEMa-
MH.

[TpapoauteseM 1epBoii 3a/a4n CTAN
KaHanjaat (HU3NKO-MaTeMATUYECKUX
Hayk UW.BopoHoBHY — aBTOp MHOIUX
3amay bBesopycckx MareMaTH4ecKuX
omuMnmaza. Kak-To oH MpeasosKiI Bee-
o01eMy BHIMAHUIO /IB€ BO3PACTATOIIIE
HeTlepeceKalomuecs MoCJIeI0BaTeIbHO-
CTHU HaTypaJbHBIX YHCel ¢, U b,, olpe-
JIeJISTIOTCS] KOTOPBIe TIPE/ICTbHO MPOCTO:
OHU TIOKPBIBAIOT BCE MHOXKECTBO HATY-
PAJbHBIX YHCEJ U yIOBJIETBOPSIOT yC-
noBuIo a, = b, + n. JlokasaTb, uTo...

BropoueM, 0Ka3bIBaTh HUYETO HE TPe-
60Basioch. /17151 HauasIa c1e10BasIo X0Ts
ObI TIOHATH, KaK 3TH II0CJIE[0BATEIbHO-
cTi ce6sl BEyT, M YTO M3 3TOTO MOXKET
cJe0oBaTh. 3JeCh-TO W BBISICHUJIOCH,
YTO HECMOTPSI HA MPOCTOTY U JIAKOHUY-
HOCTb OIIpeJIeJIEHNS], «CJa/IKasi apoy-
Ka» 00J1a/1aeT BeCbMa KalpU3HbIM Hpa-

3*

N.AKYJINY

BoM. Bo-11epBbIX, fa/1eK0 He OUEeBU/IHO,
YTO TakKWe JBEe IMOCJeI0BATEIbHOCTH
BooOmIe cyiectByioT. K cuactbio, B
3TOM HETPYAHO YOEIUTbCs, [Jsi 4ero
JIOCTATOYHO MOKA3aTh, KaK UX <«CTPO-
utb». Ilockospky Bce @, > b, (1 yeM
Jlajibllle, TeM 3HauuTesbHeil), To Hau-
MeHbIIlee HATypaJbHOe YucJio, T.e. 1, —
310, KoneuHo, b, . CieoBaTenbto, a, =
=b, +1=1+1=2 Takum o6pasom,
JIBa HAUMEHBIINUX HATYPAJbHBIX YHCJIA
ucnoJsib3oBanbl. A jgasbiie? Haumenb-
nree cBOOOMHOE TIOKA YTO YHUCJI0 — 3,
nosromy b, = 3; Toraa d; = by, +2=
=3+ 2 = 5. 3arem moydaeMm: b, = 4,
a;=b;, +3=7,b,=6,a,=b, +4=
=10 u tak gajsee. Kak BuaHo, HaI0
Ka)K/[blil pa3 MPOCTO-HANPOCTO BbIOH-
paThb HAWMEHBIIEE HEWCII0Jb30BAHHOE
HATYPAJbHOE YUCJIO U CYMTATH €r0 PaB-
HBIM b,, a 3aTeM HaXOJHUTh a, 10 (op-
myJe g, = b, + n. Ho He nmomyunrcs m
TaK, 4TO OYepPeHOE BBIYMCJIEHHOE 3Ha-
YeHUe ¢, OKAKETCS ysKe 3aHATO KaKHUM-
Hubyab APYTUM paHee OIpele/eHHbIM
a, wm b , tne m < n? Her, ne
nosryuntest! M3 camoro crocoba mocr-
POEHUsI TIOCIeI0BATEBHOCTEH OUeBH/I-
HO, 4TO 0G€ OHM — CTPOTO BO3PACTAIO-
mue. [ToatoMy He MOKeT ObITh 1 PEYHU O
paBencTBe @, = a, M yx TeM Gojee — o

paBeHcTBe @, = b, , TOCKONbKY b, <
<a,.

HasoBem HaTypaJibHble YUCJa, TIPU-
HaJTesKalye TMoCIeI0BaTeTbHOCTH d,,,
A-unciamy, a IpUHAJIeXalle 1oce-
nposarenbHoctd b, — B-unmciaamu. Ilo-
CKOJIbKY «PacCTOsSTHUEe» MEXIY a, U b,
C POCTOM 7 HEOTPaHMUYEHHO BO3PaCTaeT,
TO CJIEJOBAJIO OKUJATh, YTO YeM JaJlb-
e UATU 110 HATyPaJbHOMY DALY, TEM
pesxe 6yayT BcTpedarbest A-unciia. Uro-
661 B 3TOM yOeauThCsi, ObLIT UCIIOJIB30-
BaH HAIll BEPHBIN JPYT KOMIIbIOTEDP, U
0Ka3aJIoCh, 4TO HUYEero Iomo0HOro He
Habuonaercs! Bor Kak BbITIAAUT Hava-
JIO HATYPAJIHHOTO PSiIa MOCJE 3aMEHBI
KaKI0T0 YKCJIa COOTBETCTBYIONIEN OYK-
Boit A nin B:

BABBABABBABBABABBABAB
BABBABABBABBABABBABAB
BABBABAB...

N B ToM ke ayxe NMpojoJIKaeTcs Ha

NPOTAKEHUN COTEH ThICAY 3HakoB! Tak
KOMIIBIOTEP OTBEPI IIEPBYIO TUIIOTE3Y .

m?

Jy4ine

Y3peB, 4TO dYacTtoTa MOSIBJEHUS
A-umcen BoBce He cobupaercs yObI-
BaTh, MPUIIJIOCH TOBHUMATEJIbHEN pac-
CMOTpETb, Kak dvepenaylorcsi A- u B-
yncaa. OKas3amsoch, YTO MEXKAY KaXK/IbI-
MU COCEIHMMU A-4McJIaMu BCeT/la pac-
roJiaraeTcsl OJIHO WJM JBa B-uucia
(vame zBa, 4eM 0HO). DTO MOJTOJIK-
nyjo I1.BoponoBuua Ha rumnoresy o
MePUOJMYHOCTH UX YepelOBaHMs, BO3-
MOJKHO, C OY€Hb JJTMHHBIM IEPUOJIOM.
OH 1pojenas KOJOCCAJbHBIN 06beM
paboThl, W HEOJHOKPATHO Ka3ajoch,
YTO MEPUO/I HAKOHEII-TO TOWMaH, HO...
yCIex Tak U He MPUIIet.

BrpoueMm, orpunatesbHblil pesyJib-
TaT — TOXKE Pe3yJbTaT, U OH y6exKaeT
B TOM, 4TO TIEpUO/ia, CKOPee BCETO, HET.
Mexay TeM, HeKas <«PeryJspHOCTbY,
6e3yCcJIOBHO, MMeeT MecTo. B cBs3u ¢
3TUM aBTOP HACTOSIIIEH CTATbU CAea
TOTIBITKY OTIPEJETUTD XOTs OB, K KaKO-
MY TIpefieJly CTPEMUTCSI OTHOTIIEHHE KO-
aunvyectBa B-umces k kosmuectBy A-
yucesi. Tak kak kax/as napa A-yuced,
CyZisl IO BCEMY, pasjiesieHa OJTHUM WJIH
aByMs B-uncnamu, To npeaen (ecu oH,
KOHEYHO, CYIIECTBYET) J0JIKEH JIeXKATh
rae-to Mexay 1 m 2 (u, noxanyii,
6mmxke K 2). A Tounee? U Ha IOMOIID
OTATh TIpUIea KoMmnbioTep. llepBbie
HECKOJIBKO MUJIJIUOHOB HATYPAJTbHBIX
yuces ObLIN PACIIPE/IETEHbI MEXKIY Ha-
[IUMU TI0CJIeI0BATEIbHOCTSIMI, a 3aTeM
HaliJICHO OTHOIIEHWE MEXKIy KOJnde-
ctBoM B- m A-umcesn. OHO oKa3zaJsoch
pasubM 1,618033...

[laBenp ato xe... Hy, koneuno! I'pex
He y3HAThb 3HAMEHUTOE 30JI0TOE ceve-

Hue, T.e. (1+\/§)/2. A, MOXeT, OHO

371eCh HU TIPH YeM — MPOCTO CayvaiiHoe
coBnajienue? Her yxk, Bpsj Ju: cauni-
KOM MaJIOBEPOSITHO TIOJTHOE TOXK/IECTBO
cemu gecartuunbix 3HakoB! Ho Torpa
OTKy/Jla OHO B3s110ch? Ecam BaymaThbed,
30710T0€¢ cedenue (Kak u moGas gpyras
KBaJpaTH4yHasl WPPalUOHATIBHOCTD)
3/1ech BooOIe HUKaKIUM OOKOM HE IO/~
xoaut. He Bepb rsrazam cBoum!
Hwukyna ne nenenibes: hakTbl — BEIb
yupsiMmasi. Y CIIOKOWB ce0si IIUTAaTOU u3
KJIACCUKA HAyJYHO-TIOMYJISIPHON JInTe-
parypol M.TapaHepa o TOM, 4YTO OT
30JI0TOTO CEUEHHS MOYKHO BCEro OXKU-
JIaTh, aBTOP 3ayMAaJICsI, KaK OBbITD JaJIb-
me. Ilpexxae Bcero, crajo TMOHSATHO,
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nouemy nonbiTka I1.BoponosBuua na-
HLyTaTh MePUOANIHOCTD Oblia o6peye-
Ha Ha TpOBajJ — BeIb 4Yepeaylics
A-uucnia ¢ B-uucaamu no nepuoinyec-
KOMY 3aKOHY, mpejfiesl 6bLI 6Bl paryo-
HaJabHbIM uyucaoM. Ho kpome aToro,
HUYEro IyTHOTO B TOJIOBY HeE JIe3JO0,
3aTO TOJIBKO UTO MCIIOJIb30BAHHAS KOM-
nbloTepHas MpoTpaMMa Masvuja, Tak
cKa3aTh, mepes caMbiM HocoM. OT Ge-
3bICXO/THOCTU OBLIO PEIEHO CJErKa ee
MOJIEPHU3UPOBATD, YTOOBI MPOBEPUTD,
KaK MOBeAYT Ce0sT TI0CIe[0BATETHHOCTH
a,n b, , ecim cA3aTh UX GoJjiee 06IUM
cooTHomeHueM: @, = b+ kn, e kR —
HEKOTOPOEe HaTypasbHoe uucao (B uc-
XOMHOM BapuaHTte ObBLJIO, OYEBU[HO,
k=1).

CHayaJjia COOTHOIIEHNE MKy KOJIH-
yecTBOM B- 1 A-unces ObLIO Hali[eHO
miasi k= 2. OHO 0KasaJochb PaBHBIM
2,1414213... [Ipo6Has 4acTh 3TOTO YUC-
Jla TIOpa3uTeJIbHO HATIOMUHAET JIecs-
TIYHOE pasaoxenne /2. Ilpasaa, 1e-
nag Ha 1 6oxbire, yeMm Haxo. Ho Torma
BBIXOJMT, YTO TPEJEe] OTHOIIEHUS IS
k=2pasen 1+ 2. Pesyabrar Hauio
— XOT$I COBEPIIEHHO HETOHSTHBIN.

[lanpiie Bce TOIIIO TOPA3go XysKe.
Bosnuxkaiorue oTHOUIEHUS OBLIA CO-
BCEM HU Ha YTO He IOXOXHu: kR = 3
noayuunnocs 3,302775..., mns k =
=4 — 4,236067..., quxs kB = 5 -
—5,192582... u tak ganee. Tynuk!

W 3aech aBTOPY HEBEPOSATHO, MPOCTO
danracruuecku mosesJso. Ilo cuactiu-
BOMY CTEYEHUIO OOCTOSITENHCTB OH He3a-
JIOJITO JIO 3TOTO TOTOBUJI K II€YATH CTa-
ThIO O TEMHBIX JAPOOIX W B TIPOIECCE
ITOJITOTOBKU HCKJIYUTEIbHO JIJISI COO-
CTBEHHOTO Y/OBOJBCTBUS BBIYUCIILT
3HAUEHUS TIPOCTENINNX IEMHbIX [PO-
6eil, KOTOpbIe YY/OM YIEPKAJUCh B
mamartu. B uwacrtHOCTH, ele He 3a0bI-

JIOCb, 4TO
1 1+J§
1+ =
1 2
1+71
1+71 ,
1+
1+...
a TaKXe:
1
2+ : =1+.2
2+2+ i
2+ !
2+...

EcTecTBeHHBIM 06pPa3oM POAUIACD
coseplieHHO 6pefoBas uzes (BHoIHe
[0/l CTaTh CaMUM II0CJEI0BATETbHOC-
TaM): ecim a, = b, + kn, To mpesen
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OTHOIIIEHUS KoJinyecTBa B-unces k Ko-
JIMYeCTBY A-uuces paBeH CJeAyIoniei
IEMHOM JAPOo6H:

k+

k+...

[lnst yno6cTBa cieiyeT IpuBeCTH ee K
60J1ee KOMIIAKTHOMY By . DTO HETPY/I-
Ho. IlycTb lanHOE BbIpa)keHue paBHo Z.
Torma moa camoil BepxHel APOGHOI
4eTOo pacIoIoXKeHO TO Ke caMoe YNCII0
Z, YTO JIaeT HaM ypaBHEHUe:

1

R+—=72,
z

OTKyaaZ—(k"' R* + )/2 Hna k=

=1 u 2 moay4aeM y)Xe 3HAKOMbBbIe HaM
30J0T0e cevenvie u 1 + 2. A s
apyrux k? Ecim k = 3, 10 x =
= (34—4?5)/2 = 3,302775... — noaHoe
COBIIAJIEHIE C KOMIIBIOTEPHBIM PE3Y.JIb-
taroMm! To e caMmoe UMeeT MecTo U JiJIst
k=4, unna k=5, u (3aeco «ITentym»
pasomie/ics He Ha IYTKY) JJIsE CleAyIo-
MUX JABYX JE€CSATKOB 3HaueHuii k. Bce
COMHEHUd OTHaJu Hanpoyb. MOKHO
6bL10 maBath pyKy (mmm xots 6bI Tma-
JIeIl) Ha OTCEYEHHeE, YTO Mpees paBeH

UMEHHO Z = (k R+ 4)/2, HO Kax

amo doxasamuv?

3jech pelleHue 3ajauyd IEpenLio B
CTanIO, YCJIOBHO MMEHYEMYIO <«IJa3a
6ositcst, a pyku gesaiors . CoBepIIeHHO
He Beps B yCIIeX, aBTOP YHBLJIO MPHUCTY-
mua K paccyxaenusam. VTak, mycrb
a, = b, + kn, tone k 3a/1aHHOe
HatypaJbHoe yrcy1o. O6o3HaUMM Yepes
p(N) orHomenue Kosmdecrsa B-uuced,
He TpeBocxoasamux N, K KOJIHYECTBY
A-uucen, ue npesocxozsumx N. O6o-
3HAYUM TaKyKe 4epes3 p mpeje 3Haue-
uust p(N) ipu N - oo i HaiizieM 570 p.

Cnauana GbLIM c/leJlaHbl NPeJBapH-
TeJbHbIE OLEHKH PA3HOCTH MEXK/Y CO-
ceqnumMu A- 1 B-umcaamu (goxaxure

MX):
k+1<a, —-a, sk+2,

~b, <2.

n+l

1 s bn+1

Ternepp Bo3bMeM 1iepBbie N umces Ha-
TypasbpHoro psga. Ilycts cpemm Hux
umeercd n A-yuces U COOTBETCTBEHHO
(N — n) B-uucen. Ilo ompenenenuio
p(N) (N = n)/n, otkyna n =
= N/(p(N) + 1).

3areM PaccMOTPUM HATypPaJbHbIE
uncia, He npesocxonammue b, . Cpean

HUAX, OYEBUIHO, POBHO n B-uucen, a
KOJINYECTBO A-umces, pa3yMeercs, B
p(n) pas mewnbiie, t.e. n/p(n). Beero
JKe HATypaJIbHbIX YUCeJi, He TPEBOCXO0-
aamux b, 6yaeT n + n/p(n) =
= n[{p +1 /p . Ilockombky b,
Haubonblee U3 HUX, TO b, =
= nCp(n) +1)/p(n

Torga cnenylomee B-uuncio bn+1 B
CUJIy TIPEIBAPUTENbHBIX OIEHOK JH60
Ha 1, 6o Ha 2 peBbimaet b, T.€. b
=b, + 4,

=b,, tk(n+1)=

=b, +0, +k(n+1) =

_nlp(n) +1)
Copm)

Cpenu mepBpIX N HATypasbHBIX Y-
ces uMeeTcd n A-unces. ITO O3HAYAET,

n+l

rae 1< A, < 2. Ioatomy

tA, +thntk.

uyro a, < N, Ho a,,, > N, 1.€. a,, =
=N+ A, tne A, 21. Ouennum A,
CBEpXY:

A,=a,,-N<a,, —a,<k+2

(B cmmy TpeIBApUTENHHBIX OIEHOK).
Urak, 1A, <k +2.

A Temepb IpUpaBHAEM IIPABbIE YACTH
JIBYX MOJYYEHHBIX PA3JHYHBIX BBIPA-
Kenuit ang a,,,

nqp(n) +1)
p(n)
Benosumy, uto n = N/(p(N)+1) u

MOJICTABUM 3TO 3HAUEHHE B IOCJIE/HEe
BBIpa’KCHHUE:

N (n) +1
MNH1ﬁmn

+tA, thn+k=N+A .

+A, +

N
+hO———+k=N+A,.
P(N) +1

OrTciofia TocJie MPOCTHIX TTPeodpa3oBa-
HU [OJIyYaeM 21dasHoe yYpasHeHue:

1 p(n) +1

RO

Y
N

Tak kak orpaHUYeHUs CBEPXY U CHU-
3y miast A, A, yKe U3BECTHBI, TO JIETKO
TMOJIYYUTDH U OTPaHNYECHUA [JIA BbIpaKe-
g A — A, — k:

~1-k<h,-B, -k<1

(1101pOGHOCTH OITyIIEHbI, TaK KaK CJIHII-
KOM ITPOCTBI).

Haxowrern, ycrpemum N K GecKoHeU-
HOCTH M PACCMOTPHUM, 4TO IIPOU3ONIET C
IJIaBHBIM ypaBHeHneM. OUeBH/IHO, eC/In
N - ®,Tou 7 — oo, moatoMy u p(N),



YM XOPOIO,

u p(n) ycrpemarcs x p. Kpome Toro,
Bbipaskenne A, — A, — k orpannyeno
CBEpXY ¥ CHU3Y HEKOTOPBIMU (PUKCUPO-
BAaHHBIMHM YHCJIaMH, IOJTOMY IIpeJet
OTHOIIEHUS (Aa AV k) / N ycrpemur-
cs k HyJo. Ciie/joBaTesbHO, Mpe/eib-
HBIN BU/I TJIaBHOTO YpaBHEHUA TAKOB!

1 p+1
p+tl U p
[Tocuie packpbITHS CKOOOK M M30ABJIEHNUST

OT 3HaMeHaTeJei TI0JIy4aeTcCsa ypaBHE-
HHUE

+k|=1+0.

p'=pk=1=0,

13 KOTOPOro
k+VR* +4
p:T

B TIOJTHOM COOTBETCTBHU C IIPEATNOJO-
>keruneM. [opa c meu!

KoHneuHo, Hamm paccy:KIeHus rpe-
maT Koe-KaKuMHU HejovyeTaMu. B vacr-
HOCTH, TIPEXK/Ie YeM MePeXOIUTh K TIpe-
Jlely B TJIAaBHOM yDaBHEHUH, CJIEJ0Ba-
JIo OBl JI0Ka3aTb CaMO CYIIECTBOBAHUE
npenena. Ho B mesom pesysbTatr cie-
JIyeT TMPU3HATH yAOBJETBOPUTEIbHBIM.
W monyymnu MBI ero, B OCHOBHOM,
6marofapsi KoMIbioTepy, 60 He 3Has
6poy, Kyna Gbl MbI CYHYJIHCH? A TIO/I-
TOHSATD pelIeHNe MO/ N3BECTHBIH OTBET
— Musoe jgeio (B 4eM ¢ HaMu CcOrJa-
cutest mo6oi Tpoeunuk). Xpasa «[len-
THyMY» !

Bropas 3amaua Takke cBsi3aHa C MMOC-
JIeZIoBaTeIbHOCTIMH. UnTaTe b, BUIN-
MO, HEOJHOKDPATHO CTAJIKUBAJICS C 3a-
nadamMu TtHma: «BosbpMeM mnocsaenoBa-
TeJHHOCTh HATYPAJTbHBIX YHCEa U 7
pa3 BbIYEPKHEM M3 Hee BCe YUCJa, CTO-
SIe Ha YeTHBIX MecTaxX. Uro mouy-
yntca?» Ha aToT Bompoc oTBeTUTD He-
CJIOJKHO, KaK W Ha TMO06HbBIE BOITPOCHI
006 aHAJIOTMYHBIX TIOCJIe0BATENBHOCTSIX
(B KOTOPBIX, CKaKeM, BHIYEPKUBAIOTCS
Yycsa, CTOSIINE HA HEYETHBIX MECTax,
Ju6o TOoMepeMeHHO HA YETHBIX U He-
4eTHBIX U T.1.). Kak-T0, pasBiaekasach
C TIOJJOGHBIMHU HKCIIOHATAMH, aBTOP HEO-
KU/IAHHO HATKHYJICSA HA U3PSTIHBIX Pas-
MepOB TO/JBOJHBII KaMeHb, KOTOPBIil
cam e, B 06UIEM-TO, W TOPOAMJ. A
UMEHHO: BO3bMEM BCE Ty JKe MOCJIe0-
BATEJbHOCTb HATYPAJIbHBIX YUCET U BbI-
YepKHeM W3 Hee BCE YHCJA, CTOSIINe
Ha MeCTaX, HOMepa KOTOPBIX JIeJATCA
Ha 2 (1.e., APYTUMHU CJIOBAMH, BCE YeT-
Hble uncia). B nmosyuusieiics nocue-
JIOBATEJbHOCTH BbIYEPKHEM BCE YHCJIA,
CTOAIIE HA MeCTaX, HOMepa KOTOPBIX
JenaTcd Ha 3. 3aTeM BBIYepKHUBAEeM Bce
Ypcsa, CTOAI[Me Ha MecTaxX, HoMepa

4 Kaant Ne 6

A IIATDb —

KOTOpbIX fgenstcs Ha 4. Hy, u Tak
nanee do 6eckoneurocmu. Uto 3a moc-
neposarensuocts {a, } noryunres?

Bo-miepBbix, o6paTiM BHUMAHKE, YTO
KaKasg-To 6eCKOHEeYHas [T0CJIe0BATE b
HOCTD, JeICTBUTEIBHO, MOJyYnuTCs. B
caMoOM JieJie, TIOCJIe TOTO, KaK BbIYepK-
HYTBI BCE YHCJIA, HOMEPA KOTOPBIX Jie-
JIATCS HA 7, TIEPBbIE 7 YJIeHOB 06pa3o-
BaBIIElCs TI0CJIe[0BATETbHOCTH J[AJIh-
HEWINM U3MEHEHWSIM He TOJBEPTHYT-
cs1, n6o mocse 3Toro OyAyT BBIYEPKU-
BaThCsl KaKWe-TO YHUCJa, MOPSIIKOBbIE
HOMEPA KOTOPBIX CTPOro GoJibiie 7.
Takum 06pa3oM, 4TOOBI MOTYIUTD, Ha-
[IpUMep, MEePBYIO0 COTHIO YJEHOB HaIleil
nocaesoBateabuocti {a,}, npuzercs
npojiesiaTh yKa3aHHyIo omnepanuio 99
pas (BblUEpKMBasg II0OCJIE0BATENBHO
KaXJ10e BTOPOE, TPEThE, ..., COTOE UNC-
J10). Bpyutyio npogenarb He4TO 110106~
HOEe Ja’ke JJIs He O4eHb OOJIBbIINX 7 —
JIeJI0 HEMBICJIIMOE,

Ho nosBoabre, a «Ileatnyms Ha uyT0?
3anpskeM-ka ero nokpenve! Bot u
peayJabTat: o6pa3yercsl CTpaHHAs TOC-
JIeZIOBATEJIbHOCTD, HAUMHAIOIIAsICS YIC-
mamu: 1, 3,7,13,19, 27, 39, 49, 63, 79,
91, 109, 133, 147, ... Huvero Bpagymu-
TEJIHHOTO O HEWl CKa3aTh HEJb3s, KPOME
TOTO, YTO OHa Bo3pacraer. K Hamei
PaJloCcTH, KOMITBIOTED € XOPOIIUM TIPO-
rpaMMHBIM o6ecriedeHneM CIoco6eH
IIOMUMO BbI‘{I/ICHeHI/Iﬁ TaK>Xe n CTpOI/ITb
rpacduKu, 4eM MBI He TIPEMHUHEM BOC-
mosib3oBaThesi. Ha pucynke 1 mokasan
rpapMK 3aBUCHMOCTH @, OT 7. XOTd
3aBHCHMOCTD, KaK BU/HO, SIBHO HEpPaB-
HOMepHasl, HO 6 4e/loM BO3pacTaHue a,
BECbMa PETyJISIPHOE, IPUYEM HaBEPHsI-
Ka He JuHeNHOe, a Gojee GbICTPOE.
Kaxkoe xe?

3/1ech TPUIILIOCH K MATH YMaM KOM-
NbIOTEPA MOAKIIOUNTD YeJTOBEUECKUIT 1
3aHSATHCS IBPUCTHUKOI, T.e. HECTPOTH-
MU PACCYKIEHUSIMU 00Ue20 Xxapaxkme-
pa. [lomycTuM, Mbl B3s1i He GECKOHeY-
HYIO 10C/Ie/I0BaTe/IbHOCTh, a JIUIIb a,
MEPBBIX HATYPATHHBIX YHCEJ U BBIYEP-
KHyJIN W3 HUX Kaxkgoe BTopoe. Ocra-

an
40000+

30000+

20000+

10000+

0

150 200 n
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HETCS npuMepHo TOJ0BUHA, T.e. 1,/2.
W3 Hux BblUepKUBaeM KaxKJ0e TpeTbe.
Ocranetcst npumepro 2 /3 ocratka. Bbl-
YEePKHYB 3aTeM KaKJ0€ YeTBEepTOe, OC-
TaBUM npumepno 3,/4 TpenblIyero
octaTka 1 Tak jgaJee. [Ipogenas Takyio
OTIepaINIo 7 pa3, MBI Jajblle, KakK yixKe
OTMEYaJIOCh, BBIUEPKHYTH HUYETO HE
CMOXKeM, ITOTOMY 4YTO OCTAHETCS Kak
pas n uucen: a,, d,, ..., d,. C apyroii
CTODOHBI, [JOJS OCTABIINXCS YICET
(MX KOJIMYECTBO TO OTHONIEHWIO K
KOJIMYECTBY MCXOJAHBbIX) OJHM3Ka K
(1/2) 02/3) 43/4) O..0(n = 1) /n) = 1/n.
Ho eciu n uncen cocrasiasior 1 /n ux
UCXOJHOTO KOJIMYECTBa, TO MEPBOHA-
JaJpHO umcea ObLIo n°. MTak, ecTh
OCHOBaHUSI POOKO TIPEAIIONOKUTD, UTO
a, MOJKHO GbITh 61m3K0 K 1°. Kak Gbl
3TO TIPoBepHUTh? bBesycnoBHO, ¢ TOMO-
IIBI0 TOTO XK€ KOMIDBIOTEpA: €CJTH OH
TOCTPOMJI IPaUK 3aBUCUMOCTH @, OT
7, TO KTO €My MeIaeT IMOCTPOUTD Tpa-
¢uk 3aBuUCHEMOCTH \/a_n ot n? YUto us
3TOTO MOJYYHJIOCh, YHUTATEJNb MOXKET
JIUIe3peTh Ha pucynke 2. Brneuatsasger?
Eme 661! Temeps MoxHO yiKe He pob-
KO, a BITOJTHE YBEPEHHO MPEATOIaraTh,
4TO @, C POCTOM N ACUMNIMOMUUECKU
npubIKacTest Kk kn’ .

Uro 3K, JieJo 3a MaJIbIM — Haiité R.
CHayaja, KOHEYHO, BBIYHUCINM €r0 C
BO3MOXKHO O6O0JIbIlIell TOYHOCTBIO. 3a-
nyckaeMm nporpammy... I'oroso! Iloay-
yaeM k = 0,785398... Tocroau, 4to ke
a10? IlpoHuuaTenbHblil YnTaTEN b YiKe
JIOTaIAJICsI, a OCTaJbHbIE IYCTh YMHO-
skat "Ha 4. O yskac — moayvyaercs Tt! 9to
nountre 30J0ToTo ceuenus! Takoii pe-
3yJIbTAT COCOGEH CBAJUTH C HOT JaKe
HOPMAJIbHOTO YeJI0BeKa, He TOBOPS O
Jo6uTese MaTeMaTHKH.

OTABIIABIINCH TIOCJe HOKIAyHa,
npiTaeMcs coOpaTth MbICAU B Ky4y.
Wtak, k = /4. Huxyna ne nenermbcs
— Tpuaercs, KaK W B TPEJbIIyIIei
3ajs1aue, OOBSICHUTD ATO 3HAYEHUE 3a/-
HuM yucyaoM. Ho kak? BcrioMHuM Hamm
paccy’K/ieHusI, MO3BOJIMBIINE TIPEIO-
JIOXKUTD, UTO d, 6IU3KO K n’ . Touemy

100 150 200 »
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He TIOJIyYHJIOCh TIPOCTO @, = n’, T.e.
k =1? HecomHeHHO, IPUYMHA KPOETCS
B MHOTOKPATHO TIOBTOPSIEMBIX CJIOBAX
«npumepro». B caMoM JeJie, BbluepKu-
Basi U3 HEKOTOPOI'O KOJUYECTBA YKCEJI,
CKa)KeM, Kaxoe IISITOe, Mbl yMeHb-
MM WX KOJMYeCTBO poBHO Ha 1,/5
TOJBKO €CJU OHO JeJUTCS Ha 5, B
MIPOTUBHOM JKe CJIy4Yae — MeHbIlEe, YeM
ma 1,/5. To xe BepHO W TPHU JPYTHUX
BBIYEPKUBAHMSIX, TAK YTO B UTOTE J0JISI
OCTABILINXCS YUCEJI OKAXKeTC HECKOJIb-
Ko GouJibnie 1,/n, 4TO HOBJEYET 3a CO-
60ii HEKOTOpOE yMeHbleHue k.

[TombiTaeMcst «0OGHATUYIUTD» ITY
ugeio. BosbmeM, Kak u mpexnie, a,
MEePBbIX HATYypaJbHBIX uyucesd. Ilycth
MBI YK€ BBIYEPKHYJIU KaJK/I0€ BTOPOE,
Tpeteke, ..., (i — 1)-e u3 Hux u ceiiuac
cobupaeMcsi BBIYEPKHYTh KaXKoe i-€.
Ecam KoJMYecTBO uucels1, elle OCTaB-
IIXCsT TIepe]T 9TOH omepareii, paBHO
N, To N MOKeT J]JaBaTh IIPH JIeJIeHUU Ha
1 mo6oit u3 i ocratkoB — ot 0 10 (i — 1)
BKJIIOUMTEIbHO. [/ KaXKJOoro u3 HUX
KOJIMYECTBO BHIYEPKHYTBIX UHCEJI, OUe-
BuzHo, pasuo N /i, (N — 1) /i, (N —
-2)/4, ..., (N = (i — 1)) /i. Ecre-
CTBEHHO CYUTATD BCE BO3MOKHBIE OCTAT-
KU PABHOBEPOSIMHBIMU, BCJIEICTBYE YETO
cpedHee KOUHECMBO BBIYEPKHYTBIX
YHUCes JOJKHO ObITh GJIN3KO K CPe/He-
My apudMeTHYeCKOMY TTePEUNCIEHHBIX
3HAUEHUIT, KOTOPOE, B CBOIO OYEPE/ID,
PaBHO

N N-1 N-2 N=-(i-1)
B ——

i i i i _

a KOJIMYECTBO OCTaBIIUXCA YHUCEJI
COCTaBJIAET

N i-1

i—-1 i—1
= N +
i 2i i 2i

N -

Tenepb MOTJISAMM, BO UTO 3TO BBLJIb-
eTcsi, MeHss i ot 2 1o n. [lonavany N =
=a,, MOTOMY TMOCJE BbIYEPKUBAHUSA
KaX/IOTO BTOPOTO YHCJA KOJHMYECTBO
OCTABIINXCST YUCEJT COCTABUT

1 1

o an to o

2 202

[Tocse BbIYE€PKHUBaHUA KaK/10TI'0 TPEThE-
T'O 4uCJja 3TO KOJUYECTBO PaBHO

2(1 1 2
+ +

—| —a —_— —_—=

32" 22) 203
1 1 2
=—a +——+ ,
3" 2B 2B

a IIOCJI€ BBIYEPKUBaHUA KaXXJ0TO YET-

KBAHT 1998/ N 6

BEPTOTO —

3(1 1 2 3

- - t—+t— |+ — =

43 " 203 203B) 24
1 1 2 3
=aq +—+ —+ ——,
4" 200 20 20

[Hanbine, BUAUMO, NPOJOJIKATbL He
HAJ0 — W TaK BCe SICHO. 3aKOHOMEP-
HOCTD BIIOJIHE IIPO3PayHa, U HE COCTAaB-
JIeT Tpy/la JoKa3aTb ee, HalpuMep, 110
uHAyKIK. OKOHYATENbHbBIH JKe pe3yJib-
TaT TaKOB: MOCJE BbIYEPKUBAHUSA KaxK-
JIOTO N-TO YMCJA UX BCETO OCTAHETCS

1 1 2 n-1
—a, +—+— =
n " 20h 20 2h
a, n-1
==L+
n 4

BcemomunM, 4TO 9TO OKOHUaTETbHOE
3HaYeHUe JJOJKHO PAaBHATHCA 72, U TIOTO-

My

a,
o+

OTKyZla a, (3n2+n)/4, u k =
2

=lima, /n° =3/4. Tenepb npomax B
JPYTYIO CTOPOHY — UYTh-4yTh HEIOTS-
Hy/m o T4 . Jocammol

Ho rae ke ncToyHnK sTOTO MpoMaxa’?
JloJKHO ObITH, B KA3ABIIEMCSI HAM €CTe-
CTBEHHBIM MPE/IOJIOKEHUN O PABHOBE-
pOsITHOCTH OCTaTKOB. «Bce He Tak, pe-
6sTal» — ckasas 6Bl IO ATOMY MOBOLY
B.C.Buoiconknii. A xax?

IToxosxe, Ha BHIOPAHHOM IIyTH MEPC-
HeKTUBA OTCYTCTBYET, IOITOMY
BO3bMEMCSI 32 JIEJI0 B OYKBAJIBHOM CMBbIC-
Jie ¢ OpYy2020 KOHYA. A IMEHHO: BO3bMEM
n uncen u 6yneM 0o6asasmy K HUM
(umu, TouHee CKasaTh, GCMAGAMD)
cHayasa Kax/oe n-e, 3aTeM — KaXKJ0€
(n — 1)-e W Tak pnajgee BILIOTH 0
Ka3K/I0TO BTOPOTO.

OtMeruM Temnepb ciaemylomuii akr.
BceraBnisisi Kaxjioe n-e 4nCJI0, MbI Ha-
BEPHSIKA YBEJNYUM KOJIUYECTBO UUCEJ]
posno na 1. Bomee Ttoro, BcTaBiss
zateM Kaxknoe (n— 1)-e uncmo, Kaxa0e
(n — 2)-e unco u Tak jgajaee HEKOTOPOE
KoJM4ecTBO pas (3aBucsiee, HOHATHO,
oT 1), Mbl GyJIeM TeM CaMbIM TaKKe
N06ABJSATD POGHO MO OOHOMY YUCIY,
MOKa KOJIMYECTBO YHCEJ He BO3PACTET
HACTOJIbKO, UTO IIPU OUEPEHOIT BCTaBKe
OKQKYTCS BCTABJIEHHBIMHU YK€ JIBA YUC-
Jla. 3aTeM HECKOJIbKO pa3 Oy/IeT BCTaB-
JIEHO TIO JIBA YHCJIA, TIOKA HA OYePETHOM
mare He TepeiiieM K TpeM U Tak jiajee.

YmnopcrBa HaM He 3aHUMATh — B OYe-
PelHOIl pa3 MPUCTYIIUM K peajn3aiun
HOBOW ujien. I[TycThb MbI TOCJIE/[OBATETb-

HO COBeleaeM OIINCaHHbIE€ «BCTaBHbIE»
oriepaiiuu, J06aBJIsIs IPU 3TOM TI0 OJI-
HOMY YHCJy. 3aTeM, KOT/a Mbl HauaJIu
BCTaBJIATh Kax/10€ X, -€ YMCJI0, 100aBU-
JIOCh Y3Ke JIBA YKCJIa, TIOCKOJIbKY 3HaUe-
HHuEe x1 B I[OCTaTO‘{HOﬁ CTelleHun yMeHb'
NIMJIOCH, a o0Iiee KOJIMYECTBO YICEN B
JIOCTaTOYHOM cTeneHu Bo3poco. rak,
MbI [IPOIOJIKAEM «BCTABKH» , 1OOABJISSL
[I0 /iBAa YNCJIA, HO HayuHad BCTABJATD
KasKJ[0€ X, -€ UHCJIO, 106aB/IgeM y3Ke 110
TPH YHCJIa ¥ TaK Jajee.

Ecuin 61 yrasioch HallTH IBHYIO 3aBU-
CUMOCTb X, OT 7, 3T0 GbL10 Gbl GOJIb-
muM ycrnexoM. UTo 3K, MOMbITKA — He
mbITKa, nonpo6yeM. [lo Toro, Kak MbI
CTaHeM BCTaBJIATDb KaX/l0e X, -€ YHCJIO,
of11ee «HAKOILIEHHOE» KOJINYECTBO Uli-
ceJsi, OYEeBU/IHO, CTAJIO PABHO

Y, =n+(n-x)+2x - x,)+
+3(x, —ay) +.o A m(x, —x,) =
=2n+(x, +x, +.tx, ) -mx,.

To, 4TO IpHU BCTaBKe OUEPEHOTO, KakK-
JI0TO x, -TO umciaa, OyayT AoGaBJieHbI
yKe He m, am + 1 quces, onpeaessieTcs
ycaosueM y, = (m +1)x,, (Beap 510 Kax
pas u 03HaYaeT, 4To y, B JOCTATOYHOI
CTemeHu BO3POCJIo, a X, B OCTATOYHOMH

CTEIIEHN yMeHbH_[I/I]IOCb) . Torma

(m + 1)x7ﬂ =

:2n+(x1 +x, +...+xm_1)—mx

m

_2n+x tx, ol
o om + 1

ITO y’Ke KOe-uTo: TOJYy4eHO PeKyp-
PEHTHOE BbIpaskeHre. A MOKHO JIM W3
HETO MOJYYUTh ABHYIO 3aBUCUMOCTD X,
ot m? OxasbiBaercst, na! He yromusas
qyuTaTteJd OIIMCaHUueEM TBOp‘{eCKI/IX HpO'
I[ECCOB U COTIPOBOK/IAIOIUME UX MyKa-
MU U OMMOKAMU, TIPUBEJIEM CPa3y pe-
3yJIbTaT, KOTOPbIil OKAa3aJcsl, COTJIACH-
TeCh, OUEHb CUMIIATUYHBIM U JasKe CJIEr-

Ka KPacHUBBIM:

+x

m—1

20 6 0. 2m
X =n .
m T 350 0. 02m +1)

Tenepb Mopa3MbICJaNM, 0 KAKUX TTOP
(T.e., TouHee TOBOPS, [0 KaKOro )
6yJeT IPOIOJKATBCS MPOIECC «BCTAB-
ku». Ho 3gecoh 1 pa3MbIIIATh Heuero —
[0 Tex Iop, II0Ka He CTaHer x, = 1
(mockoabKy manbHeiiniee go6aBaeHue
03Ha4aJI0 GbI BCTABKY KK 0020 hep60zo
yucaa — a6comoTHbli HOoHceHe!). Ho
9TO O3HAYaeT, YTO HamOOJIbIIee M CB-



YM XOPOIO,

3aHO C n caeAyIoUM COOTHOMIEHUEM

1 20602
n 3000.02m+1)

Torga ob6uiee YUCIO HAKOILJIEHHBIX
ancen y, = (m+1)x, =m+ 1. Ho uro
u3 cebd 1peicTaBiader y ? ITO KOJIU-
4eCTBO YHCEJ, KOTOPOE IIOMYYUJIOCH,
€CJIM, CTApTOBAaB OT 7 YKCEJ, MBI HOC-
JleJloBaTeIbHO BCTABHIIU B HUX KaXKI0e
n-e, 3ateM Kaxzaoe (n — 1)-e, Kaxjoe
(n — 2)-e, ..., kaxnoe 2-e uncyao. Yro
nonyuutcs? Koweuno, ¢, ! Urak, aq, =
=y, =m+ 1. Hy, a nna maxoxaenus
ucKkoMoro Koadduimenta k Mbl 10JK-
HbBI HaiiTu Tpesen an/n2 pu 7 — 0.
SlcHo, uTo IpU 1 — 0 GYeT U m — 00,
I03TOMY

n-o nz n- o n

a 1 2
k =lim —2 = lim(m + 1)(—] =

204 06 .. 2m
305 0 0..02m +1)

= lim(m +1)

m —

HagepHsika 3HaueHHe 3TOro Ipe/e-
Jia MOKHO HAWTH B KAKOM-HUOY/b TOJI-
ctoM crpaBounuke. Ho Mbl MoxeMm
BBIYUCIUTH €r0 W CaMU, WCIOJIb3YS
3HaMeHuTy0 dopmyay Crupiawnra:

m! =(m/e)" V21un . Bemixoe ee socto-
NHCTBO B TOM, YTO OHa — aCHUMIITOTH-
YyecKasi: BBITIOJTHSIETCS TEM TOYHee, YeM
6oJpllie m, ¥, CJEJOBATENbHO, Kak
HeJb3sl JIy4Yllle TTOAXOAWUT JJIsI BBIUUC-
Jgenust npenenos. [lpaBma, dnciaurenn
U 3HAMeHaTe b HaIllell [poOu He SBJIs-
ioTcst hakTopuasaMu, HO MOTYT OBITb
OYEBUIHBIM 06pa3oM K HHUM IpHBe/e-
Hbl. B umcaurese, Hampumep, gocra-
TOYHO KaXK/IbIil COMHOKHTEb TTOJICTUTD
Ha 2, a B 3HaAMeHaTeje — MeXIy CO-
MHOXUTEJIAMU BCTaBUTb... COMHOXHU-
Teau yucantess! VI BOT 4TO M3 9TOTO
MOJTyYaeTCs:

k=
(20 B 0.2m)’

=1i +1 =
S+ ) S BT B

o (2’"me)2
= limm+ ) S om 1) |

o) LT )

(2mfe)" Q4T [2m +1)

m—oo

Tm(m +1) T
m- oo (2m + 1) 4
[Ipsimo B s16510uKO!
KoHeuHo, u 3/1ech HammM paccysxjie-

4*

A IIATDb —

HUS UMEIOT HeMAJI0 OTPEX0B, HO UCKO-
PEHSATDb NX KaK-TO He TOJTHIMAETCS pyKa:
He HaBpeauth 6p1! Kyma mpusitHeil 1mo-
YUBATH HA JIaBPaX, HO HEKOT'/1a, TOTOMY
YTO HAC JKJET TPETbs 3ajada.

Ee npeapicTopueii MOXHO CUHUTATDH
JIPYTYIO 3a/1a4y, MpeaiokeHuyio B 1995
rogay Ha KoHKypce «Matematnka 6—
8»:

Hs 6yxe A u B cocmasneno 1995-
b6yreennoe ci060. /lokaxume, 4mo ezo
MOKHO pazbumv menee uwem na 800
6018 KOPOMKUX €108, KAXKA0Ee U3 KO-
mopuix asasemca naiundpomon. (Ila-
JUHOPOMOM HA3BIBACMCSL CTIOBO, KOMO-
poe He MeHsemcs npu nepecmanoske
e20 6yKe6 6 obpammom nopsoxe).

Pemrenue ee TakoBo. PaccmoTpum Bee
BO3MOJKHBIE TIATHOYKBEHHBIE CJOBA,
cocrosiue u3 6ykB A u b, u y6equmcs,
YTO KaXK/I0€ TAKOE CJIOBO MOXKHO pasjie-
JIUTH He 60Jiee YeM Ha JIBa TaJIMH/IPOMA.
[Tockospky 6ykBbI A 1 B paBHOMpaB-
HBI, TO TOCTATOYHO PACCMOTPETD CJIOBA,
naunHaonmecss ¢ 6ykor A. IToartomy
mepe6op OKa3bIBACTCS COBCEM HEBEJIUK
— Bcero 16 cJyoB:

AAAAA = AAAAA

AAAAD = AAAA+ DB
AAABA = AA + ABA
AAABB = AAA + bb
AABAA = AABAA

AABAB = AA + BAB
AABBA = A + ABBA
AABBb = AA + bbb
ABAAA = ABA + AA
ABAAB = A + BAAB
ABABA = ABABA

ABABb = ABA + bb
ABBAA = ABBA + A
ABBAb = ABBA + b
ABBBA = ABBBA

ABbBb = A + bBbb

Bosbmem mpousBosibHoe 1995-6yk
BEHHOE CJIOBO U Pa300beM ero cHavyaja
Ha S-OyKBeHHble — HUX OyJeT BCero
1995 : 5 = 399. Kaxmgoe m3 31ux
5-6YKBEHHBIX CJIOB, B CBOIO OYepe/lb,
MO:KeT OBbITh COCTaBJIEHO He 6oJiee, YeM
u3 AByX Iaauuapomos. [lostomy npo-
u3BoJbHOE 1995-6yKBEHHOE CJIOBO MOXK-
HO COCTaBUTH He GoJtee, uem n3 399 [D =
= 798 maamHAPOMOB, T. €. MEHbIIIE YeM
n3 800, uto n Tpe6OBAIOCH JIOKA3ATh.

Y BBeAIMBOTO YUTATENs] HaBEPHSIKA
BO3HUK €CTECTBEHHBIN BOTIPOC: YEM PY-
KOBOJICTBOBAJICSI aBTOP 3ajJauu, pa3ou-
Bast JVIMHHOE CJIOBO MMEHHO HA TATHOY K-
BeHHbIEe Kyckn? Heysxenu TobKO TeM,
yro 1995 gesmrca Ha 5? Koneuno, Her.
Yucno 1995 monavasy Boobuie He ¢u-
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rypupoBasio. IIpex/ie Bcero, aBTop Xo-
TeJI IPOU3BeCTU Hanboibliee BlevaTie-
HI€ Ha PENIaoIIX — YTOGBI TIPU OTHON
M TOM 3Ke JIJTUHE NCXOIHOTO CJI0BA YNCJI0
KYCKOB-TIAJMHAPOMOB OKa3aJ0Ch Hau-
MeHbIINM. [109TOMY OH IIpeJBapUTE/Ib-
HO PACCMOTPEI caMble KOPOTKUE CJI0BA,
BBIACHSSI, HA KAKOE YKCJIO IaJUHIPO-
MOB MOKHO WX pas6uth. Hampumep,
0JTHOOYKBEHHOE CJOBO — caMo 1o cebe
nasuuapoM. Takue c1oBa 13 1By X OYKB,
kak AA u Bb — raxxe najauHApOMbI, HO
ADbB n BA — Her, ux npuxoantcs pazou-
BaTh Ha 2 majauHApoMa Kaxkupoe. C
TPeX6YKBEHHBIMHE CJIOBAMHU TOKE BO3HU
HEMHOTO — JTI060€ M3 HUX MOXKET OBbITh
cocraBjJieHO He GoJiee, YeM U3 JBYX
nanunapomMoB. Heckosbko GoJibliie pa-
6OTBI € 4eThIPEXOYKBEHHBIMU CJIOBAMH,
HO HECJIOXKHO BBISICHUTH, 4YTO U 3/eCh
BCETr/Ia XBATaET JABYX MaJuHAPOMOB. [1ist
nATUOYKBEHHBIX CJIOB TIepe6op clean
BBIIIIE — TOKE [[Ba MaJHHIpOMA!

Ha sroM noka nputopMo3uM, U 4TO-
6b1 pa3buparbcs jajee ¢ 60JbIel Ha-
YYHOCTBIO, BBe/leM B oOpaienue GhyHK-
uio f(n). Oupenennm ee Tak. Pacemor-
PHM BCe BO3MOKHBIE 71-GYKBEHHbIE CJIO-
Ba, coctosimue u3 A u b, u pazobbem
KaXK/[0€ TaKoe CJI0BO Ha HauMeHbIlee
BO3MOYKHOE YHCJIO KYCKOB-TIAJUH/PO-
MOB. V3 MOJy4YeHHBIX HAMMEHBIINX
3HaUYEHUH BbIGEpEM Hanbo IbIee. ITO U
oyner f(n).

HerpyHo coo6pasuth, 4To BBIYUCTE-
HueM f(n) N9 HAaMMEHBIINX 7 MBI KaK
Pa3 TOJIbKO YTO 3aHUMAJIUCD, U BbISICHHU-
au, ato f(1) =1, A(2) = f(3) =f(4) =
= f(5) =2. A uemy pasno f(6)? Oxa3sbI-
BAETCsl, HTO 3HAUECHUE MOXKHO HAiTH M
6e3 epe6opa. [Ipesk/ie Bcero saMeTnm,
uro f(n+1) < f(n) + 1 gna mo6oro n.
HeiictBurenbro, BosbMeM (n + 1)-6yk-
BEHHOE CJIOBO U OT/EJIUM OT HErO OJHY
Kpaiinoio 6ykBy (6e3pasinuHo — mep-
BYIO WM T10caeanion). Ionyunres n-
OyKBEHHOE €JI0BO, KoTopoe (110 onpee-
JeHnio (pyHKIUK ) MOKHO pa3OuTh He
Gosee, yeM Ha f(n) maaMHAPOMOB. A
TaK Kak OTpe3aHHas Kpailuss GyKBa —
cama 110 ce6e TTaJHHAPOM, TO HaUMEHb-
Iee YKCcJI0 MaJdnHIPOMOB, Ha KOTOPbIe
MOKHO pasbutb (n + 1)-OykBeHHOE
c10BO, He mpesbimaet f(n) + 1.

Boruncnm, nakonern, f(6). 13 nepa-
BenctBa f(n + 1) < f(n) + 1 caenyer,
uto f(6) < f(5) +1=2+1=3.C
JIpPYTOil CTOPOHBI, MOXKHO YKasaTb
6-6yKBEHHOE CJIOBO, KOTOPOE HEJb3sT
pasbuth Ha 2 MAJUHAPOMA: HAIIPUMED,
ABAABB. Tostomy f(6) = 3. Takum
obpasom, f(6) = 3. MoxHO Takxe
y6eantbes, uto u f(7) = 3, Ho 31ech 6e3
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nepe6opa (1 K TOMY ke BecbMa 06beM-
HOTO) He 0GOMTHCD.

A teriepb BepHeEMCSI K MCXOJ/IHOM 3a/1a-
ye. [loueMy Bce-Taku aBTOp CHAayYaJa
JIEJTUJT KCXO/THOE CJIOBO Ha MSATUOYKBEH-
HBlE YaCTH, a He Ha YacTH APYroi
namuHbl? Kak yske 0oTMedaJioch, TJO-
GasbHast 1EJTb COCTOSIA B TOM, 4TOGBI
MPOM3BeCcTU HAUGOJIbIlee BIIEYaTIeHHE,
a JUIST 3TOTO CJIEJI0OBAJIO CBECTH K MUHU-
MyMy HTOTOBOE YUCJIO HAJTUHIAPOMOB.
Ecan ucxonnoe cnoso cocrout us M
O6yKB, TO pa3buWB ero cHavaja Ha -
OGyKBeHHbBIE 4acTH, noaydnmM M /n dac-
teit (mmosaraem, uto M fe/uTcs Ha 7).
[lasiee, KaxyIo U3 9THX YacTeil MOKHO
paszaenutb He Gosee ueM Ha f(n) naau-
JIPOMOB, B Pe3yJbTaTe 4Yero OKOHYA-
TEeJBHOE YHCJIO TAJHHIPOMOB CTAHO-
Butcst paubim M [f (n)/n. Cnenosa-
TEJNIbHO, HAJI0 CTPEMUTHCS K TOMY, YTO-
6b1 BBIOpATh TaKoe 7, JJisi KOTOPOTO
ornowrenue f(n)/n HanMmenbiiee, nin

4TO TO Ke camoe) orHowenue 1/ f(n)
HauboJIbIlIee.

Cpemu Tex n, aasa KOoTopsix f(n) Ham
U3BECTHO, HAUJIYYIITNM SIBJISIETCST UMEH-
HO 5, notomy uto 5/f(5) =5/2=2,5
— 370 GOJIbIIIE, YeM JIJIsI JTI06OTO JPYTOro
n, He TIpeBbIMIaloniero 7. bmkaiinree x
HeMy 3HaueHme (HECKOJNBKO Xy/miee)
pasuo 7/f(7) =7,/3 =2,33...

Urak, 1npu co3[laHUU 33/J]a4U aBTOP
OKOHYATEIbHO OCTAHOBUJICS HA 1 =5, U
JIMIITh 3aTeM nogo6pad noaxosiiee M
= 1995 — npauHY HCXOTHOTO CJIOBA,
KPaTHYIO 72, YBsI3aB €e 3a0/lHO C HOMe-
poM Tekytiero roga. TakoBa MCTOPUS
JIaHHOW 3ajiaui.

ITocJie BbITTyCcKa 3a/1a4U B CBET aBTOP
JI0JITOe BpeMsi TIPe6bIBas B GJIaKeHHON
YBEPEHHOCTH, YTO W3 BCEX HATYPAb-
HBIX 7 MUMEHHO TIPU N = 5 JIOCTUTAETCs
HanbObIllee 3HAUEHWE OTHOIIEHUS
n/f(n). dra yBEPEHHOCTH 3HAYNTETHHO
OKpeILJIa MocJie TOTO, KaK BBISICHIIOCH,
uro f(8) = 4, u noromy 8,/f(8) = 2 —
SIBHOE YXV/IIEHNE Pe3yIbTaTa TaXkKe 10
cpaBHeHHWIO ¢ n = 7. VI motoMy aBTOp
ObLT HECKA3aHHO NOTPSICEH, KOT/Ia BCE
toT ke W.BopoHoBWY, HE3a0JT0 [0
TOTO O3HAKOMJIEHHBIH € 3a/1avell, J0Ka-
3au, uto f(13) = 5. Pasymeercs, OH IIpH
3TOM TIPUMEHWUJI He TPSIMON 1epe6op
(ana xoroporo mpumIoch GBI TMPOC-
MOTpeTh 6Gojiee 4 THICSY TPUHAMIATH-
OyKBEHHBIX CJI0B — cu3udoB Tpyal), a
JIUTITh YACTUYHBIH, KOMIEHCUPYST HEI0-
CTaTOK KOJIMYECTBA BBICOKUM YPOBHEM
U TOHKOCTBIO JIOTHYECKUX PACCYIKJIe-
nuii. Tak xak 13 ,/f(13) =13 /5 = 2,6,
TO PEKOPIHOE TIPEK/IE OTHOIIEHHE, /0~
CTUTaBIIEeCsT TIPH 7 = 5, OKa3aJocCh

KBAHT 1998/ N 6

npes3oiinennbiM! Bosee Toro, . Bopo-
HOBWY TIOTIBITAJICS TIOIIYIaTh U 27-6yK-
BEHHDBIE CJIOBA, PAacCMAaTpUBas WX Kak
napy 13-6yKBEHHBIX C OJHOU OYKBOIi
MeKIy HUMH U BbicKasad (XoTa u He
CyMeJI JI0Ka3aTh) MPENOIOKEHNe, UTO
f(27) = 10. Ecim ato peficTBUTENBHO
Tak, TO UMEeT MeCTO HOBBIH PEKOP/I:
27/10 = 2,7.

O6cyxaeHne 3aaun BCJIEJCTBHE Ta-
KIX OTKPBITUN MPUOOPESO HOBBINA UM-
nyJibc. IIpoanaansanpoBas mnocJenoBa-
TEJbHOCTD PEKOP/IOB, KTO-TO BbIIBUHY.JI
IPE/IIOIOKEHUE, YTO C POCTOM 72 OTHO-
menue 7n,/f(n) cTpeMHUTCSA K HEKOTOPO-
My TIpefiesly, W elle KTO-TO, BU/INMO,
COBCEM OIIIAJIeB, BBICKA3aJ MBICJb, YTO
ATOT IIpeJieJl BIIOJIHE MOYKET PaBHITHCS
€ — 3HAMEHHTOMY OCHOBAHMIO HaTy-
paJbHbIX JorapudpMoB, paBHOMY
2,71828... 910 OJSyMHUCTUYECKOE 3a51B-
JIEHWE 4YyTb HE TIOBEPTJIO BCEX B IIOKO-
BOE COCTOSTHUE U CTUMYJINPOBAJIO J1aJIb-
Hefimme uccaepoanus. Hy, a mockosb-
KY JIOTHYECKHUE PACCYK/I€HNSI HUYETO HE
JIABAJIM, MPUILIOCE MOOGUJIN30BATD TsI-
JKEeJIYI0 apTHILIEPHIO, TO GUIID KOMITBIO-
Tep, 4ToObI pazobparbes, KaKk 0OCTOST
Jena.

3/1ecb MbI BBIHYK/IEHBI Ma’KOPHbIE
MHTOHAIMM HAIIETO U3JI0KEHHs 3aMe-
HUTb MUHOPHBIMU: KOMRbLIOMED MAJIO
yem nomoe. Ecyn B IpebIIyINX 3a/1a-
Yyax OH OBLJI BIIOJTHE CIIOCO6EH paboTaTh
C TIOCJIEZIOBATETHHOCTSIMU, COJIEPKATITH-
MM COTHH TBICSIY DJIEMEHTOB, TO 3/1€Chb
Bce 00cTos1710 Topasio xyxke. [Tockon-
Ky TIpU YBEJMYEHHH JJIMHBI CJIOBA HA
oIHy OYKBY KOJHYECTBO PAa3JUYHBIX
CJIOB BO3PACTaeT Cpa3y BABOE, TO JaKe
BO3MOKHOCTH <«IleHTmyMa» ITOBOJIBbHO
6bICTPO McYepHainuch. BeromMuuTe 3Ha-
MEHUTBbIE 3epHa Ha MIaXMaTHOH 1ocke!
DaxTHYeCcKn KOMITBIOTEP OKA3AJICS MU
3achIllaH, W yIaJoch 106paThCs JUIIb
1o 19-6ykBeHHBIX c10B. BOT 3HaueHus
f(n) nna Bece noor 9 go 19:

7(9) = f(10) = 4,

f(11) = f(12) = f(13) =5
(Boponosuu 6bL1 11pas!),
f(14) = f(15) = f(16) = f(17) = 6,
f(18) = f(19) =7.

Herycro, HO Bce-Taku Jydlle, 4eM
Huyero. Bo BCAKOM cilyuae, UMeeM HO-
BbIil pekopa: 17 /f(17) = 2,83... Kak
BUJIMM, TIOCJIE/IOBATENBHOCTD OTHOIIE-
nuit n/f(n) nepemaruyia yepes 4ucjIo
e U, oX0Ke, He HaMepeHa OCTaHABJIH-
BaTbCd Ha JOCTUTHYTOM. Tak 4TO CO-
MHUTEIbHO, YTO TIPe/eJIOM SIBJSeTCS

yucao e. Torma, mMoxer ObITb, T?
Tpynano ckaszars. Koneuno, BrioJite Bo3-
MOKHO, 9TO MpeJlesia HeT BOBCe, H OTHO-
menust n/f(n) BospacTaeT HeorpaHu-
4yeHHO (XOTS ¥ HENPaBUJIbHO, C PIBKA-
Mu 1 Kosebanusamu ). [IpaBaa, paccyx-
JIast YMCTO IBPUCTUYECKU, TPYIHO B 3TO
noseputb. Beap n,/f(n) — aro, 1o cyrn,
CPeIHsIs ITMHA MAJTUHAPOMA, Ha KOTO-
pbie Pa3bUToO caMoe «TPyAHOpa3OuBae-
Moe» n-OyKBeHHOe CJI0BO. MosKeT Jin
9Ta CpeaHsis [JMHA HEOTrPAHUYEHHO
Bo3pacTtaTth? Bpax mm. Xor4...

[la, 3mech 0cOOBIMU yCIIEXaMU XBac-
TaThCsl He puxoautcs. BoJsee Toro, He
JIOKA3aHO fake HepaBeHeTBo f(n+1) =
> f(n), x0T 0HO-TO BOOGIIE BBITJISIUT
MOYTH OUEBU/HBIM.

B o6mem, nauaam BO 3apaBue, a
KOHYMJIN 34 YIIOKOi#i. IleyasbHo, HO 4TO
nenarb? OnHa HaZEX/a — HA YUTaTe-
Jiefi. Bo3aMOKHO, KTO-TO CyMeeT cocTa-
BUTh TAKYyI0 MPOTPaMMYy, KOTOpPasi BbI-
yucauT 3Havenus f(n) 11 HECKOJIbKIX
COTEH MEPBBIX 1, AHATUIUPYSI KOTOPBIE,
YAACTCST MPABUJIBHO CIPOTHO3UPOBATH
ee nosejieHne U Haiitu npejen (ecin oH
CYIIECTBYET, KOHEYHO). A MOXKET, €CTh
U YUCTO TEOPETHUYECKUH myTh?

P.S. B Teyenne HEKOTOPOTO BPeMEHH
aBTOPY Ka3ajoch, YTO PACCMOTPEHHAS
3ajiaya SIBJISIETCST 4acThio GoJiee 00mIeit
U HaBepHsIKa GoJiee CIOKHOMN 3a/1auu, a
UMEHHO: uTO Gy /1eT, ecJiu B ajadaBuTe He
2 6ykBBI, a m 6YKB, TIe m — 3a/laHHOE
HaTypaJbHoe uncao? Takum o6pasom,
OT YaCTHOH 3a/ja4u N3y4eHNsS (DYHKITIH
OT OJIHOM TiepeMenHoit f(1) MbI mepexo-
ouM K 6osee o6Ieil 3agade U3y4YeHUS
byukunn f(m,n).

Oka3zajioch, OJIHAKO, YTO ATU CJIOXK-
HOCTU — (PUKTUBHBIE: IS BCEX M, KPO-
Me m = 2, 3aJlaua pelaeTcs Ype3Bbryaii-
HO TIPOCTO.

Ecau m =1, To Bce cyioBa cocTosiT u3
OJIMHAKOBBIX OYKB, [TOITOMY SIBJSTIOTCS
namuHapomamu. Ioatomy f(1, n) = 1
It 11060r0 M.

Ecum sxe m > 2, TO MOKHO TIOKa3aTh,
uro f(m,n) = n. Jlng 5TOr0 BO3bMEM
JIMIIb TPU pasjndubix 6yksbl (A, B u
B) u cocraBuM M3 HHUX BOT TaKylo
6eCKOHEUHYIO B 06€ CTOPOHBI MOCJIE/0-
BaTEeJIbHOCTD:

...AbBABBABBABBABBAB
BABBABBABB...

BoipesanHoe u3 Hee ¢JIOBO JI000M [TH-
HbI, KaK HETPY/AHO 3aME€TUTb, MOKHO
Pa36uThb Ha NAJTUHPOMBI, TOJBKO «Pac-
CBIIIaB» HA OT/EJIbHbIE GYKBBI.



