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MATEMATUUYECKUN KPYJXOK

«[TeHTyM» XOPOLLO, a YM Jy4LLe

A.AAAAAATAA

Pewetonp/4

o oaHosi konee HaBCTPedy APyr APYry BbiL-
m aBa noespa. M He BctpeTunuces.
— lMouemy?2
— He cyasb6a...
AnekgoT

Kax wm3BecTHO, 1T HAXOKIEHUS TPOCTHIX YHCEJ MOKHO WC-
MOJIb30BATH PeIieTo JparocdeHa: BHIUCHIBAEM MOAPS] HATY-
pasbubie uncaa 1, 2, 3, 4, ... (uem Gosrbiiie, TeM JTydme), a 3aTeM
3ayepKuBaeM cHavasa umucaa 4, 6, 8, 10, ..., 3atem uucna 6, 9,
12, 15, ..., Ha caenyionieM tmare — yucaa 10, 15, 20, 25, ... B
KOHIIE KOHIIOB HE3aYE€PKHYTBHIMU OCTAHYTCS TOJBKO MPOCTBIE
ypcaa u yuco 1.

Pemrero Axysmya yctpoeno unade. OH He 3@4epKUBaeT, a
6bldepKUBaeT Yncya. TouHee roBops, cHavajia BbIYEPKUBAET U3
HATYyPaJbHOTO PsAfa Kaxj0e BTopoe uncao (2, 4, 6, ...), satem
BBIYEPKUBAET KaKJ0€ TPEThE U3 OCTABIIUXCS UYUCEJ, 3aT€M —
KasK/I0€ YETBEPTOE U3 OCTABIINXCS, U Tak gasee. UTo ocraneTcs?
Ocranercst TOBOJIbHO-TAKM CTpaHHasi MOCJIeA0BATEbHOCTD: 1,
3,7,13,19, 27, 39, 49, 63,79, 91, 109, 133, 147, ... Boruucaars
ee BPYYHYIO — BECbMa yTOMHTEbHOE U HEGIATOMAPHOE JIETO.

Mporpamma

Moii yuenux onmHHaanaTukaaccHuk B.Moduk nammcan Ha
Borland C++ 3.1 mporpamMmy, KoTopasi TI03BOJISIET HAWTH MHO-
THe TBhICSYN YJIEHOB IIOCJIe0BATeIbHOCTH AKYJINYA.

#include<alloc . h>
#include<stdio h>
#include<stdlik. h>
main{int arge, char =*argv[])
{
if (arge<3){printf ("\nHabepure B xoMaumHok cTpoxe:\n\
%s <uma_dakna> <warypamemoe_mMcmo>",argv[0]); return 1;}
FILE +f=fopen{argv[i],"w");
iF (1 E){printf("\n\nHe mory oTkpure haim \’%s\’\a",argv(i]);
return 2;}
long k, n={atol(argv[2])+1)/2, m=n;
register leng 1,j;
char huge *arr=(char huge *)farcalloc{m,sizecf{char));
if(tarr){printf("\n\nHe zmaraer mamaTH.\a");
fclose(f) ;return 3;}
printf("\nBureners %1d Sakt mamsrz \n",nm);
for(i=0;i<m;i++Yarrli]l=1;
Lor (k=3 ;k<=n;k++}

{print#{"\rBuvepxesan Kaxmce %ld uz %1d wmcen "k.n);
for(i=0,j=0;i<m;i++)
{if(arr[i])j++; if(j==k){j=0;arr[i]=0;n——;} }
}
printf("\r3ankcusarw pesymeTaTs B dalkn \’Ys\’ ",argv[1]);
double d;

for{i=0,j=0;i<m;i++)if(arr(i])
{j++; d=(doubla) (8=i+4}/(j*j);
if ((fprintf(f, ¥91d %1f\n",24i+1,d} )==E0OF)
{printf ("\n\n0mbra =amucu.\a");
fclesael(f); farfreelarr); return 4;}
+
fclese(f); farfree{arr); return J;

}

Oxonuanue. Hauano cm. 6 «<Keanms No4

B a10i1 mporpaMmme B KaxK/[blii MOMEHT BBIYMCJIEHUI 77 0603HA-
YyaeT KOJMYECTBO YIEJIEBIINX Ynces, a R mpoberaer 3HayeHus 2,
3, 4,5, ... 10 TeX 1Op, NOKA He OKAXKETCS kR > 72, YTO U SIBJISETCS
CUTHAJIOM K OKOHYAHUIO BblYMCJIeHUi. Pajin 3KOHOMIM BpeMeH!
U TIaMSTH BCE YETHbIE YMCJIA BBIYEPKHYTHI JI0 HaYasa BbIYKCIe-
HUIi, TaK YTO IIPOrPaMMa BO BPeMsI BBIBO/IA PE3YJIbTATOB MPHMe-
usger Qopmyny 2i + 1 gna HederHoro ywciaa u GopMmyJry
(8i+4)/(j*]) — ANA yUeTBEPEHHOrO OTHOLICHHS j-TO UJleHA
HOCJIEI0BATEIHOCTU K KBAJpaTy €ro HoMepa.

IIpuMeHUB CIIMCKU BMECTO MACCHBOB M HEKOTODBIE [PYyTHE
nporpammucrckue xurpoctu (kommmasrop GNU C), Modux
3aTeM HaIMCaJ IIPOrPaMMy, KOTOPAsi CIIPABUJIACH C IEPBBIMU CTa
mumonamu uncesn (u gaxe 6oabure!). Hanpumep, 3826-it uien
nocJiefioBatesibHOCTH okazasncs paBeH 11499769. Ilpu artom

4 D1499769/(38262) = 3,1423.

Yucno p/4 n popmyna Bannuca

PesyibraThl BbIYMCACHUN YOEAUTEIHHO CBUAETEIbCTBYIOT: TIPU
j o OTHOLLIEHHE BeTHIHHBL J-TO 4JIeHa N3y4aeMoil 110cIe10Ba-
TENBHOCTH K j° cTpeMuTcs K T4 . 3HaunT, pemrero AKymmda
M03BOJISIET BBIYUCJIATD AJIMHY OKpy»KHOCTH! Kak oH cam nuier,
«TaKOl pe3yJsIbTaT CIoCOOEH CBAJIHUTD C HOT JIa’Ke HOPMAJbHOTO
YeJIOBEKA, He TOBOPS YK€ O JIIOOUTEIe MATEMATHKI .

[la, pesyabrar yausutebublii. Ho gasaiite He Gynem naiaThb
B 06MOpOK. Hucao TU BcTpeyaeTcss He TOJIbKO B F€OMETPUH, HO
U B MareMaTuyeckoM aHasmse. Hampumep,

T 1 1 1 1 1
_— =]t ———+ — - — ,
4 3 5 7 9 11
e t 1 1 1 1
— =1+t —-+—F+—+—+—+
6 4 9 16 25 36

V3BecTHBI U pyTHE COOTHOIIEHUS ¢ yuactieMm TU. Ham norpe-
6yercst TOJIBKO OJIHO M3 HUX — onyOsukoBaHHast B 1665 romy
auraniickuM MatematukoMm /[xoHom Bammucom (1616—1703)
dopmya

2 4 6 2m s

limm| = G-0.0—— | =—. (2)
3 57 2m +1 4

m — oo

UTo6bI MMOHATH, KAK OHA CBS3aHA C PEHIETOM AKYyJM4a, JaBaiTe
MpOaHAM3UPyeM Tpoliecc BbruepkuBanus. [Toknonnuku «Ilen-
THYMay I[PH 3TOM MOTYT CMOTPETb HA 3KPaH KOMIIbIOTEpa, Ha
KoTOpoM pabotaer nporpamma Moduka.

YTo NnponcxoauT B Havasne BbluMCIeHNn?

[lns1 BbIumMcsieHnii Mbl GepeM He BeCh HaTYPaJIbHBIN PSil, a JIUIIb
nepBble N HaTypaJbHbIX YHCEJ 1 BBIYEPKUBAEM CHAYAJIa Kaxk/10e
BTOPOE M3 HUX, ocTaBJssd B TouHoctd N — [N /2] uuceu, T. e.
npubsiusutenpbio N /2. 3aTeM BbIYEPKUBAEM KaXK/0€ TPETbe
YHUCJO W3 OCTAaBIIUXCS, TaK UYTO OCTAaHETCS HPUMEPHO
2 /3 ocratka, T.e. npubausureabuo N /3. (Tounyio ¢popmyny
N -[N/2]

BCe elle HecJoKHO Hammcatb: N — [N /2] — 3
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4eM J1aJibllle, TeM GOJIbIIIe TIOHA0GUTCS 3HAKOB 11eJIOI YacTH, TaK
YTO JIYYIIIE YK TMCATD TIPOCTbIe TIPUGJIIKEHHbIE (DOPMYJIbI, YeM
HArpoOMOXK/IaTh KBajpaTHbie cKoOku.) Korza BoruepkHeM Kask-
Jl0e 4YeTBepToe M3 OCTABIIUXCS YUCEJ, OCTAHETCSI IPUMEPHO

3
3 /4 npeabIAyIIero KOJM4ecTsa, T.e. Z N /3=N /4. 1N Boobe,

oCJie BBIYEPKUBAHUS KAXKIOTO R-TO YHCJIa OCTAHETCST TPUMEPHO
n = N /k uuceu.

Kaszasoch 6bl, Bce yke C/IeIaHO: MbI TOMHHM, 4YTO BLIYUCJIE-
HHMS 3aKaH4YMBAIOTCA B MOMEHT, Korma kB > n, t.e. k- > N.
3HauuT, k-il WieH Mocae0BaTeTbHOCTH JIOJIKEH 6bm>2n UMepHO
paBeH k*. Toabko BOT MpaBUJIbHOTO OTBeTa TR /4 Takoe
MIPOCTOE paccy’k/ieHne HUKaK He jaeT!

[Touemy ne maer? l3-3a MHOTOKpPATHO TIOBTOPEHHBIX CJIOB
<IIPUMEPHO» W <«IMPUOGJIU3UTENbHO>. 3aMeHssl I1IeJylI0 4acTb
YHUCJIa CAMUM 3TUM YHCJIOM, MbI JIeJIaeM He OueHb GOJIBIINYI0 — He
6osibiiie 1 — ommOKy. Ho 3a k miaroB ommOKN HAKAMJINBAIOTCS
7 OKa3bIBAIOTCS 10 BEJINYMHE CPABHUMBI C CaMO HMCCJIeyeMoi
BEJTUIIHOM.

O6paruTe BHUMaHWE: B HavaJie BbIUUCJIEHWI R HEBEJHMKO, a
N /k orpoMHO, TaK 4TO OTHOCHTEJbHAS OIMNOKA HEBEJIMKA, a C
pPOCTOM k W COOTBETCTBEHHBIM yMeHbleHueM Besmanibl N /k
OTHOCHTEJIbHAS ONTHOKA BO3pacTaer!

YTO NPOMNCXOAUT B KOHLLE BbIYUCIIEHNIN?

B camplii mocsiefHUIT MOMEHT YHCJIO R OKa3bIBAETCS PABHO
KOJIMYECTBY 7 YIIEJIEBIIHNX K 3TOMY MOMeHTY unces. [lepes aTum
JTOBOJTBHO MTPOIOJIKUTETBHOE BPEMST R TIPUGIHM3UTETBHO PABHO 72
1 TIOTOMY Ha KQJKJIOM TaKOM R-M IIare BbIYEPKUBAEM I10 OTHOMY
yucay. Ilepex aTuM HecKOJbKO 6oJiee KOPOTKOE, HO TOXKe
MIPOJIOJIKUTEbHOE BPEMsI BBIYEPKUBAEM IO [[BA YUCJIA, HEPE]
3THM — 110 TPM YMCJIA, ¥ TaK JaJee.

[asaiite mpunazaum atomy 6osiee Tounyio ¢dopmy. Ilyctb
caMblil TIOCJeHUI TMar — BbIYEPKUBAHHWE J-TO YHWCJIA W3 |
yIeJeBIINX K 3TOMY MOMEHTY. Torza nepeji HUM BbIYEPKHYJIN
(G —1D-euucnons j + 1, npusrom 6pi0 k=j—1un=j+1.
Uytp panbiiie R =7 —2un=j+ 2, elie paubiie k =7 — 3 u
n=j + 3. BooGiie, ecaim MATH ¢ KOHIIA K HAYATY, TO /IO TEX IOp,
ITOKA BBIYEPKHUBAJIN 110 OJTHOMY YUCJTY, BBIIIOJTHSINCH PABEHCTBA
k=j—aun=j+a. Ilepexon Ha APyTON PEKUM MTPOUCXOIUT
B MOMEHT, KOr/Ja 2(]' - a) =j+a,T.e.KOTHA a = ]'/3. IIpu atom

k= 3 J m n=2k. (Pazymeercst, MOKHO GBLITO GBI TIOJyIUTD HE

npubJIKeHHble, a Tounble popmyJipl. Ho nanbHeiinmme paccyx-
JIEHHS BCE PABHO TIOTPEGYIOT TPUOMIKEHHBIX (POPMY.JI, TaK YTO
MbI 060iizieMcs 6e3 JIMIMHUX KBaJPaTHbIX CKOGOK.)

2 4
Teneps sicno, 4ro opmyst k =§j —bu n‘:—gj + 2b

OIIUCBIBAIOT IIPOIIECC Ha TOM CTaJuu, KOrJla BbIY€EPKUBAEM IIO0 /[Ba
YHHuCJIa. Hepexoa Ha PEXHUM BbIYEPKUBAHUA T10 TPpU HYMUCJIA

4
COOTBETCTBYET PaBEHCTBY 3(% j=b =§ j + 2b, u3 koroporo

1 2 2 4
HaxoquMm b= — -7, otkyga k=—0-7 u n=3k.
5 3 35

HpoaomKas{ pacCcyX/1aTb B TOM XK€ AyXe n o6o3Havast JJIA

2 4 2m
kpatkocty ¢, = — U= [0..O0—— naxomgum, uTo nepexop
" 3 5 2m +1

MEXK/ly PEXKUMaMH BbIYEPKUBaHMs 10 m 1 1o m + 1 uncen
npoucxoaut npu k=c, j u n=(m+1)k.

Co3HaTe/IbHO C/1e/1aB HECKOJIBKO BBIYICTUTEIbHBIX OIHGOK,
AkyJna cMor 13 atux hopmMyJI nosydnts ncao 4. Byayun
YEeCTHBIM Y€JIOBEKOM, OH CaM OﬁpaTI/IJI BHUMaHUE YUTATENel Ha
9TH IePEeJEPIUBAHUS M IIPUSHAI, YTO <«PACCYXKACHHUS HMEIOT

HEMAJIO OTPEXOB, HO MCKOPEHATb WX KaK-TO He IMOJHUMAETCS
pyKa: He HaBpeauTb Obl!» . B 0611ieM, OH MOCTYTINI KaK HHXKEHeP,
KOTOPOMY HEKOT/Ia Pa36UPaATbhCs C TOHKOCTSIMU MaTEMaTHYECKIX
¢opMyJ1 1 KOTOPDBIIl TTOATOMY HE MOCTECHSETCS YMHOKHUTD UJIH
Pas3/IeJINTh TIOTYYEHHBIN OTBET Ha 2 WJIM Ha YTO-HUGY/b IPYTOE,
€CJIN TI0CJIE TOTO OTBET OY/IeT JIyllle COOTBETCTBOBATH AKCIIEPH-
MEHTAJIbHBIM JIAHHBIM.

A z1e710 B TOM, uTO hopmybl k = ¢, j un = (m + 1)k goBoabHo
TOYHBI IPU MAJIEHBKUX 7 U TEPSIOT TOYHOCTD TP BO3PACTAHUH
m. Iddexr Taxkoil ke, KAKOH Mbl yiKe HaOJIOAIN, KOTAA
paccMaTpUBAJIN TIPOIIECC OT HAYasIa K KOHILY: OIMMOKA HAKATLIN-
BAeTCsT M OKA3bIBAETCS MPHU GOJIBIINX 7 COMOCTABUMON € caMOit
UCCJIelyeMOil BeJTMUNHOM.

CTbIKOBKaA

Uto ke [ies1aTh, €CJIM U IPU PACCMOTPEHUH OT HAavyasa K KOHILY,
U IIPU PACCMOTPEHHUHU OT KOHIA K HAYAJy yCIIEBAET HAKOMUTHCS
onmo6xa? JIio60il cTpouTe b MOA3EMHOTO TOHHEJS 3HAET OTBET:
HAJI0 IyCTUTb UX HABCTPedy JApyr Apyry! B MOMEHT CTBhIKOBKH

k=c,ju N/k=(m+1)c,j, orkyna N = (m +1)cij2, B cuny

m
2
dopmy.er Bamica, (m +1)c, — T4, Tak 4TO MBI IOy 4NN B
TOYHOCTHU TO, 4TO TpeGoBasoch. V1 3aMeTbTe: HUKAKOTO o6MaHa

n obcyera yuraresei!

JokasatenbcTBo ¢popmynbl Bannuca

Ucnonbsosars popmy.ty Crupmunra m!=(m/e)” v21on nns
JokazarenbeTBa (opMysbl Bammuca s He 6yny, IOCKOJIBKY
caMoe M3BECTHOE U IIPOCTOE J0Ka3aTe/bcTBO (hopmyiibt Crup-
JIMHI'a COCTOMT MMEHHO B TOM, YTO CHAYaJa J[OKA3bIBAIOT COOT-
nomenne m! = kym (m/e)" ¢ HekoTOPBIM Hen3BECTHBIM K0Ad-
dummentom k, a 3atem 13 opmy.ibr Bastica naxoaar k= 271,
S1 cnesraio mpolie: Kak peKOMEH/YIOT € JABHUX IOP II0 ATOMY
HOBO/Y y4eGHUKN MAaTeMaTHYECKOrO aHA/IN3a, PACCMOTPIO

L1

...m

a, = jsm xdx.
0

Torna ay, = TMun a; =2. [lanee — MHTErPUPOBAHHUE TI0 YACTAM B

CTHJIE BBITSTUBAIONIETO ce6si 3a BOJIOCHI U3 Gosiota MIOHXTay-
3eHa:

T

T
. . T
a, . = Jsin’””x dx= —J sin”x d cos x =—sin™xcos x|0 +
0

m+1
0
I

T
+ mj cos’asin” 'x dx = m.[ (1 - sin? x) sin” 'y dx=

0 0
=ma, ., —ma,.,,
OTKy/a
_om
am+1 - +1 m=1-
1 T 2
Teneps nerko wmaxoaum @, = an = 5, a, = §a1 =2 D?:,
3 1 3
a, = —a, = — 0O-T, u BooGue
4 2 4
1 3 2m —1 2 4 2m
a,, =-0-0.0-—m q,, =20-0-0.0——.
2 4 2m 3 5 2m +1

Kakoe orHomenue Bce aTH MHTETpajbl UMEIOT K (opmyJie
Bammca? Camoe mpsiMoe: U3 HEPaBEHCTB

Ayt = oy > oy
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CJIeTyIOT HepaBEHCTBA
2m

)
2m-1 2m +1

U3 KOTOPBIX JIETKO MoJyduTh (opmyry (2).

a
1> 2m >
a

VYupasxkuenne 11. a) O6biuno B yue6nukax (opmyna Bamiuca nmeer

BU/JT
2m

mn_2 D% 4 4 2m
271 D§D§D 5m—1 5m+1"'
Boisenure ee uz dopmyast (2).
6) Tposepbre, uto popmyna Basica Moker GbITh 3amucana TakKe
B BHJE y
Jr=ti (m!)z ™"
m=Ilm-——
Moo (2772)!% '

Yyneca B peLuere

[laBaiite yyTh M3MEHUM NOpaBuUja penieta Akyanya u OyaeMm
BBIUEPKUBATh M3 HATYPAJIbHOIO Psia CHavala Kask[oe BTOPOE
YHCJIO, TIOTOM KaKJJ0€ YETBEPTOE M3 OCTABIINXCS YUCEJ, 3aTeM
KaskJ0e 11ecToe, U Tak gasee. IToyunTes: nocyenoBaTelbHOCTD
1,3,5,9, 11,17, 19, 25, 27, 35, 37, 43, 51, 57, 39, 69, 75, 83,
85, 97, 101, 113, 117, 129, ... Yragaiu 3aKOHOMEPHOCTH?
Hagepnoe, ente Her. Ha KoMITbIOTEpE MOYKHO BBIYUCJIUTD OTPOM-
HOe YHCJIO 4JIEHOB 3TOil mocsenoBaresnbHocTH. Hampumep, ee
6700-it wien okasascs paBeH 589459. Ilo-npexxHeMy HUYETO He
nousaTHo? Hy Torzia st npusHaioch, 4To 589459/ (6700 1\/6700) =
=21,0748. U BooGI11E, 3Ta TOCIEI0BATEIHHOCTh PACTET HE KaK
n", axax nn.

AHATOTHYHBIN TOPSIIOK POCTA MOSIBJISIETCSI, €CJIH BbIYEPKHU-
BaTh M3 HATYPAJBHOIO Ds/la CHAYAJA KAKIOE TPETbe YHCJIO,
MIOTOM Ka’K/I0€ MSITOe U3 OCTABIIMXCS, TIOTOM KasK/0€ CeIbMOE,
1 TaK JaJiee. HeBbI‘{epKHyTI)IMI/I IIpA 9TOM OCTAHYTCA YnCJIa 1,
2,4,5,8,10, 13, 16, 19, 20, 26, 28, 32, 34, 41, 43, 47, 33, 58,
61, 68, 70, 73, 80, 86, 88, 94, 101, ... Xorure 3HATh, TTOUEMY
n-ii YJEH MOCJIe/IOBATEIbHOCTH NPUGJIN3UTEIbHO paBeH
0,68471\/5 ? Torpa ectb Ba yTH: M60 003aBECTUTD CYTIEPKOM-
IIbIOTEPOM U BbIYUCJIATH, BBIYUCJIATH, BBIYUCJIATH, HUYETO CTPO-
O TaK U He JI0Ka3aB, MO0 HATYPAJIbHBIN PSIJI EJTMKOM HEBO3MOXK-
HO MOMECTUTD B IAMITh HUKAKOTO KOMITbIOTEPa, NGO MOAyMaTh,
KaK pacCy>kKIeHUs NPeAbLAYIINX Pa3/eJIoB IIePEHOCITCS Ha TU
U JIpyTHe CJIy4Yau.

OKasbIBaeTcst, TEOPETUIECKUE PACCYKAECHUS O3BOJISIOT Hall-
TH OTBET B 001IeM caydae. K coxxanmennio, B 9T0T OTBET BXOJUT
nzo6perenHas JI.ditnepom ramma-pynknus I'. Ee onpenenenue
CJIMIIKOM CJIOXKHO, 4TOObI M3sarath ero 3zech. IloBepbTe Ha
CJIOBO: MCTUHHASI NMPUYMHA BO3HUKHOBEHUS YMCJIA P B pelIeTe

1
Axynuya — B TOM, uTO I 2 = Jn.

ManuHapombl

— A66a a?

— A66a a66a66a.

- baab?

— Aa. A66a a66a66a 6aabaab.

Hanundpom (o-pyccku, nepesepmuiur) — 3TO CJIOBO, KOTOPOE
BBITJISIIUT OJMHAKOBO IIPH YTEHUM KAK CJeBa HAIPABO, TaK W
crpasa Haneso (manpumep, IITAJIAII, POTOP umu AAAB-
BABBABBAAA).

Yepes f(n) 0603Ha4NM TaKOE HANMEHBIIEE YUCJIO0, YTO BCSIKOE
CJIOBO [IIMHO# 71, coctaBiieHHoe u3 6ykB A u B, MoxkeT ObITh
pas6uro He Gosiee yeM Ha f(n) namuHApoMOB. UTOGbI IPUBBIK-
HyTb K (DyHKIMH [, nasaiite Haiizem f(6). Beero mectuGyksen-
HbIx cioB 28 = 64, Ho mockobKy 6yKBBI A 1 B paBHONPaBHDI,
JIOCTATOYHO PACCMOTPETh TOJBKO CJIOBA, HAYMHAIOIIMECS Ha
OyKkBy A:

1999/Neb

AAAAAA AABAA+A ABA+AAA ABBA+AA
AAAAA+B AA+BAAB A+BAAAB AA+BAAB
AAA+ABA A+ABABA ABA+ABA ABBA+B+A |
AAAA+BDB AA+BAB+b! ABA+A+BB! ABBA+BB
A+AABAA AABBAA ABABA+A ABBBA+A
AAA+BAB A+ABBA+B! ABABA+bB ABBBA+bB
AA+ABBA A+ABBBA ABA+BB+A! ABBBBA
AAA+BBB AA+BBbb ABA+BBb A+BBBbb

BocKMIaTe IbHBIMEI 3HAKAME OTMEYCHBI CJI0BA, KOTOPBIC HEJTb3sT
Pas6uTh MEHEE YeM Ha TPH ATUHAPOMA. MBI BUUM, YTO BCAKOE
mecTHOYKBEHHOE CJIOBO MOKHO Pa3GuTh He Gojiee ueM Ha TpH
namunapoma ; f(6) = 3.

B cratbe «¥YM X0pomio, a msATh — Jy4llie» TPUBEICHDI TIEPBbIE
19 3nauenuit GpyHKImN f:

7 1 2 3 4 5 6 7 8 9 10

An/ 1 2 2 2 2 3 3 4 4 4

.Y 1 1 1,50 2 |25 2 [233] 2 [225] 2,5

7 112 13| 14| 1516 | 17 | 18 | 19

Az | 5| 5|5 |6|6|6|6]|7]|7

A | 22| 24261233 25 |266|283]2,57|2,71

Onuunanuatukiaaccauku B.Noduk n B.Jlemnunkuii cocraBuim
IpOrpaMMy, KOTOpasi BbIYHUCJINJIA HECKOJBKO CJIEIYIONNX 3HA-
yenuit pyHKIUK f:

7 20 [ 21| 22 | 23| 24| 25| 26 | 27 | 28 | 29

An/ 8 8 8 8 9 9 10 [ 10 | 10 | 10

A A» | 2,5(2,62]275[2,87|2,66|277| 2,6 | 27| 28|29

Bemnunny f(28) sra nporpamma Borunciisaa 6oJee 30 yacos, a
7(29) — tpoe cyTok. [lanbiie s eii cauTaTh HE JAT — BBIKJIIOYUI
KoMmibiorep. IToToM OHM yCOBEPIIEHCTBOBAM CBOIO TPOrPaMMY,
HO Bce paBHO gaske [(60) BbrUMCIUTH TIEPE6OPOM aGCOMIOTHO

HeBoaMoxkHO: 260 = 1024% > 10" . Ecom nepebupars kaxyio
CEKYHJY CTO MHLTHOHOB (=10*) ca0B, TO MOTpEGYETCs Gouee
10" cexyHA. ITO 3HAUUTEJBHO NPEBBINIAECT TAaPAHTUHHBIN CPOK
pa6orpr «Ilenrmymas!

Besuunna n,/f(n) — 910 cpefHsAs NMHA TAJMHIPOMOB, Ha
KOTOpble pa3buTO caMoe TPYIAHO pa3buBaeMoe n-GyKBEHHOE
croBo. Kak BujiHO U3 TaG/IHIIBI, 5T BEJNYNHA NMEET TeH/ICHIIHIO
K pocry. «Moxer s Benmuauna 7/f(n) GbITH CKOMb YrOJHO
6oJIBbIIIOI?> — crpammBaeT AKyJMY W, HOCKOJbKY Ha 3TOT
BOIIPOC HE MOTYT OTBETUTb HU CUETHBIE MAJOYKU, HHU abaK, HU
«Ilentuym», B3biBaetr: «Onna Hazexaa — Ha yuraTeseil. Bos-
MOJKHO, KTO-HHOY/Ib CyMeET COCTABHUTD TAKYIO IIPOrPaMMy, KOTO-
past BbIYucauT 3Havenust f(7) /sl HECKObKUX COTEH TIePBbIX 72,
AHAJIM3UPYST KOTOPBIE, yIACTCS IIPABUJIBHO CIIPOTHO3UPOBATD €€
HoBe/IeHNe U HaiiTu ipesent (ec/im OH CyHIECTBYET, KOHEUHO). A
MO3KET, €CTb W YHCTO TEOPETHYECKUN MyTh?»

Ectp yncreriii myTs! {aBaiite paccMoTpuM cJ10BO a6Ba6BAaOS . ..
... abB, cOCTOsIIIlee U3 MHOTOKPATHO TIOBTOPEHHOTO CJIOBa a6B.
Ono MoOxeT ObITb Pa3OUTO HA TAJTMHPOMBI €JAMHCTBEHHBIM
06pa3oM — PACCHINAHO HA OT/esbHbIe OYKBbI. Tereps 3aMeHHM

1 3decv s dosxen npocumv npowenus y pesnumesetl wUCMOMbL
PYCCKO20 S3bIKA: KOHEUHO, HE OUCHH CKAAOHO 2080PUMNb, UMO 6CIKULL
NAUNOPOM MOXKHO pas3bumv na 00un NAAUHOPOM, UOO HUKAKOZO
pasbuenus npu smom ua Oene ne npoucxodum. Ho maxosa yix
NPUBHIUKA MAMEMAMNUKO8 — CIMAPAMBCS 0OOHOU (PPA30T 0OXEAMUMD BCe
cayuau.
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Kaxayio 6ykBy a Ha AA, 6 — Ha BB, B — Ha AB. Tlosyunm ci0BO
AABBABAABBABAABBADB ... AABBAD ...

Camble UIMHHBIE TATUHIPOMBI B aToM cyioBe — ABBA u BAAB
— uMelotT JanHy 4. PacemoTpeB mo6oe n-6yKBEHHOE IIO/CIOBO
ATOTO CJIOBA, TIOJdydYaeM HepaBeHCTBO f(n) 2 n/4. 3wuauwr,
orHotenue 17,/ f(n) orpaHUYEHO CBEPXY YUCIOM 4.

A rtertepp — camoe unHTepecHoe. Ilo-BuanmMomy, BepHa CJey-
I0I[asl TeopeMa.

Teopema 2. [Tpu nio6om namyparvnon n umeem f(3n) =n+
+ 1, fOCn+1)=n+1, f(6n+2)=2n+ 2. Ipu mobom
namyparvrom n > 1 umeen f(6n+5) =2n + 2, uckmouumenv-
noe snauenue f(11) = 5.

CaenctBue. [Ipeden lim n cyuecmeyem u pasem 3.

% 7o)

K coxxasiennio, J0Ka3aTeJbCTBO 9TOM TEOpeMbl TpeGyeT [0-
BOJIbHO Gouibiioro mepe6opa. Ho riiaBHast uijest MOXKeT GbITh
U3JI0KEHA JIOBOJIHO-TAaKU KOPOTKO: KaKdoe C1060 u3 n 6yxe A
u B moxem Goumv pazéumo ne 6onee wem na [(n + 4)/3]
nAIUHOPOMOS.

ITO JIETKO I0KA3aTh 0 MHAYKIMA: 6a3a OUEBH/IHA, a IEPEXO]
COCTOWT B CJlefylolieM. Eciu Mbl OT €JIOBa CyMeeM OTpe3aThb
HavyaJo JAMUHON 3s uiau 6oJiee, KOTOPOEe MOXKHO pa3OuTh Ha $
MaJUHAPOMOB, TO MbI mobeauan. [loaTomMy GymeM paccMaTpu-
BaTh TOJBKO CJIOBA, B KOTOPBIX ATOTO CIeJaTh HeJb3st. /[0BOJBHO
CKYYHBIU 11epeGop MOKa3bIBAeT, YTO €CTh BCErO OJHA HEIPUST-
Has BO3MOKHOCTb — 3TO

ABAABB(BAABAB)(BAABAB)...,

rine BAABAB b1 6eckoHTpOJIbHO pa3MHosKkaioTes. C aTuM ¢Jio-
BOM Hamo paszobparbes wHauBuayanbho. (IIpoxmenaiite sty
pa6ory!)

K coskasnenuio, HepaBeHCTBA

fn) < [(n+4)/3] 3

HE/IOCTATOYHO /IS JloKa3aresbeTBa TeopeMbl 2. HyskHo erme
y6emutnest, 9To ipu n = 6k + 5, rie k > 1, HepaBeHCTBO CTPOTOE.
IIpu n < 17 ato Bepro. Ecam n > 17, To paccMOTpUM Ha4YaJI0
n-GyKBEHHOTO CJIOBA — TIepBbIe ero 6 6yKkB. Byzem cuutarh, 4To
CJIOBO HaumHaeTcst Ha 6YkBY A. Ecimm Hauao MOKHO pa3buThb He
6oJiee yeM Ha 2 TAJMHAPOMA, TO BCE B TOPSAKE. 3HAYMUT,
OCTAJIOCh PACCMOTPETb TOJIKO T€ HayaJsa, KOTOpble B TabJiuile
6bLJIM OTMeUYeHbl BOCKJIUIaTeIbHbIMU 3HakamMi: 1) AABABB, 2)
AABBABD, 3) ABAADBB, 4) ABABBA u 5) ABBADBA.

Haunewm c Tpetbero cayuas: ABA—ABDB. 3nak «—» ykasbpiBaeT
MecTo /Ui pa30ueHusl BO BCEX CHUTYyallMSX, KpOMe TOil, Korja
[ocJie 9TOro Havajia WiyT OJHU TOoJabKO OykBbl B. (JT0 ouenb
BaXXHOE COOOPAXKEHNE, U TIOTOMY s IIPOIIY 3a/I€PKATHCS B3I JISI-
JIOM Ha 9TOM MECTE M XOPOMIO Bce 061yMath. ) TT0CKOIBbKY CJI0BO
ABAADBD...Bb Moxno pas36uth Ha 3 MATMHAPOMA, YTO IIpe-
KpacHo corJacyercs ¢ HepaseHcTBoM (3), Tperuii ciyvaii pazo6-
paH.

Anasiornuno, B narom ciayudae: ABBA-BA. 3nak «—» yxasbl-
BaeT MeCTO /i pa30MeHusi BO BCEX CUTYalUsX, KPOMe TOii,
KOTZIa TI0CJie 9TOr0 Havaja WAYT ToJbko OykBbl A. CioBO
ABBADBA...AA MOXxHO pa3buTh Ha 3 TAJUHAPOMA, U 3TO
cormacyercst ¢ HepaseHCcTBOM (3).

B uwerBepTOoM ciyuae npunuiem k Hadaxry ABABBA BceBos-
MOKHBIMHU CIIOCOGAMHU TIeCTHOYKBEHHbBIE CJIOBA!

ABA+BB+AAAAAAA
A+BAB+BAAAAAADB
A+BAB+BAAAAAB+A
ABA+Bb+ABBBBBA
A+B+ABBA+BBBBbEbB

MHOTOTOUUSI CTOAT MOTOMY, YTO B JKypHAJie HUKAK HEJb3sl
IIPUBECTH BCE CJIOBA, XOTSI /IJIs JIOKA3aTeIbCTBA 5 TIepeOupat Bce
noapsiza!

AHAJIOTIYHO paccMaTpUBaeM BTOPOH CJIydai:
A+ABBA+B+AAAAAA
A+ABBA+BAAAAADB
AA+BB+ABAAAABA
AA+BBb+ABBBBBBA
A+ABBA+BBBBBBE

OcTtasoch paccMOTPETb HEePBBIN CIydai:

AA+BAB+B+AAAAAA
AA+BAB+BAAAAADB
AA+BAB+BAAAAB+A
A+ABA+BBAAAABD
AA+B+ABBA+AABAA
AA+BAB+BAAAB-Ab
AA+BAB+BAAAB-BA
AA+b+ABBbBBBBBA
AA+BAB+BBBBBBb

ITpu aTOM OOHAPYSKUBAETCS, YTO BCE CJIOBA IIOAAIOTCS pa30u-
enuio, kpome 18yx: AABABBBAAABA n AABABBBAABAD.
Ecsm mpunucarp K mepBoMy u3 HUX OYKBY A, TO HOJIydaeM
AA+B+ABBBA+AABAA. Eciu ke npunucarb 6ykBy B, TO
noayuuM cjoBo AABABBBAAABAD, ¢ xotopbIM Hazio pa3bu-
paTbcs Beepbes:

AA+BAB+BBb+AAABABAAA+AA
AA+BAB+Bb+AAABABAAA-ADB
AA+BAb+b+BAAAB+ABBBBBA
AA+BAB+b+BAAAB-ABBBbBb

Mb1 no6eaumn cioso AABABBBAAABA! Ocranoch (HemnoGe-
mumoe!) cioBo AABABBBAABAB. CipaBurbcst ¢ HUM MelnaeT
nepuoamdecku npogomxaemoe cioBo AABABBBAABABBAA-
BABBAABABBAADBAD... Kak ¢ HuM GbITh — He 3HAIO.

Ho ecimu ymactest pa3o6paTbest ¢ 9TUM, OCTAHETCS BBITTUCATD
JUTS KasKI0TO HATYPAJbHOTO 72 CJIOBO JIJIMHOW 72, KOTOPOE HEJIb3sT
pa3buTh MeHee YeM Ha YKAa3aHHOEe B TeopeMe 2 YNCJIO MaJIIH/PO-
MOB — U JI0OKa3aTebcTBO OyzeT 3akoHueHo! K coxxasenuto, s He
pecTaBisi6, Kak 3aBEpPIINTD 9TO J0KA3aTeJNbCTBO 6e3 KpaiiHe
YTOMHTEJIBHOTO Tiepe6opa.

Yupaxxuenuns

12. Ilpumgymaiire cioBo u3 6ykB A u B, koTopoe Hesb3st pa3éuTbh MeHee
4yeM Ha 3 MAJHHAPOMA, HO KOTOPOE TT0CJ/Ie IPUITUCHIBAHNS K HEMY CIIpaBa
nn cjesa Jiio6oil 13 6ykB A u B MoKHO pa3éuTh Ha /iBa MaJMHIPOMA.

13. Jns kaxkporon =1, 2, 3, ..., 21 ykaskuTe CJI0BO AJINHOI 7 13 6YKB
A u B, Kotopoe Hesb3st pa3buth Meree yeM Ha f(n) MaauHAPOMOB.

IIpumenanue. 1103HaKOMUBIINCH ¢ PYKOIMCHIO 3TOW CTATbH,
M. AKyind yncTocepieuHO PACKasiICs B CBOUX 320y KICHUSX U
MOKJISIJICSL B IaJIbHENTEM 1 GJIM3KO He MOJIXOUTh K KOMITbIOTe-
pam. OH NpU3HAJ YAUBUTENbHYIO UHTYUIIUIO YUUTEsT (DU3NKK
B. Boesa, xoTopbiii, e/1Ba 03HAKOMUBIINCH C TPEThel 3aaueii,
cpasy 3asgBuJ1, Xots 1 6e3fiokasaresbHo: «IIpesen paBen TpeMs.

B sakjiovyenne HenmcrpaBuMblil rpemHuk gobaBuit: «IIpen-
cTaBJisieTe, 4ero Mor Gbl ocTuYb Jopa Paseil, eciiu O6b1 y HEro
611 «IlenTmym»?!»

MocnecnoBue

[ToHATHO, YTO 1eJIb «KOMIIBIOTEPU3AIMUY» IKOJbHOTO 06pa3o-
BaHUSI — TOPYYHUTb KOMIIBIOTEPY pellleHHEe CKYYHbIX U TPYA0eM-
KIX 33124, COXPAaHsIs BpeMs JJist 6ojiee BaXKHbIX jes1. IIpn atom
OTKpbIBaeTcs 1yTh — <«usydarb (Hayky), ofydas (KOMIIbIO-
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Tep)», — KOTOPbIA [0 CUX I110pP GbLI BO3MOMKEH TOJDBKO JJIS
HAy4YHBIX PAGOTHUKOB.

TFotoBbl Jin 1IKOJIBHBIE HAyKU K TakoMmy noaxoay? Cruxus
yueGHOTO Ipolecca BeKaMu 0TOMpasia TeMbl, KOTopble 6e3601e3-
HEHHO YCBAaUBAIOTCSI TIPU TIOMOIIHU JOCKHU, MeJia u roJioca. Ceiiyac
CTAHOBUTCSI BO3MOKHBIM MHO¥ MO/IX0/l, HO OH U3MEHHT TIPETO-
JlaBaHUE MATEMaTHUKN HE paHbIle, YeM HU3MEHUTCA CTPYKTYpa
camoil Hayku. Takoil 1epeBopoT, ecjau OH BOOOIIE CJIyYUTCS,
MoTpebyeT MHOTUX JIECSTHIETHIA. A TTOKA CAMSHUS MATEMATUKH
¢ nHMOPMATUKON He MOTYYNIOCH.

MHorue yueHble OXOTHO IMOJIb3YIOTCS KOMIIbIOTEPAMU, XPaHSs
CBOM CTaTbU HA MATHUTHBIX JIUCKAX M PACCHIIAS UX T10 3JIEKTPOH-
HOW TI0OYTE, TaK YTO CPOK IMYyOJMKAIMM CTaTeil U3MepsieTcst
JTHSIMU, a HEe MeCsIIlaMu, KaK B OObIYHOM JKypHasie. Bo3MOKHOX-
HO, YTO 3110Xa MIeYaTHBIX CTaTell B HAyKe KOHYAeTcsl HaBCer/a, a
TI/IHOTpaq)I/II/I BHOBbOTPaHUYATCA U3TOTOBJICHUEM KHUTAJIUTEJIb-

1999/Neb

HOTO TmOoJb30BaHust. OJHAKO B TPAKTUKE MaTeMATHYECKOTO
TBOPYECTBA TIEPCOHAJIBHbIE KOMIIBIOTEPHI MOKA MAJIOYTO M3Me-
Huum. B MarteMaTuKe ecTb psj obJiacTelt, HOCTOSIHHO UM 4acToO
HYKJQIOIKUXCA B TPYAOEMKHUX BbIUMCJICHUAX: TEOPUSA UUCEJI,
(GYHKIIMOHAJIBHBIN aHATN3, TEOPUST BEPOSATHOCTEN. 3/1eCh KOM-
IBIOTEPHI  YCHENIHO TPUMEHSIOT C IATUAECAThIX ToAoB. Ho
MAaTeMaTHKa BCET/la CTPEMUTCSI K TOMY, 4TOObI 3aMEHUTD ITIepe-
6OpPbI U BBIYHCJIEHUS JIOTHYECKUMU PACCY>KICHUSIMU, CBOAS K
MUHUMYMY HEOOXOIMMOCTb YUCTO TEXHUYECKOIl paGoThI.

Wrak, XOTs B yMeJbIX PYKaX KOMIBIOTEDH MOXKET [aTh
OOMJIbHYIO NIy JAJIS Pa3MbIILICHUN, MAIIMHA BCE XKe B COCTO-
STHUM TIOJTHOCTHIO 3aMEHUTH KUBOro MaTeMaTuka. 1 xors mare-
MaTuyecKast JOTUKA MHOTO JleJ1aeT s (popMasM3aluy 1oKasa-
TEJIbCTB, & CHCTEMbBI MCKYCCTBEHHOTO HMHTEJJIEKTA CTAHOBSITCS
Bce Momaee, B mupe (MOKa?) eCTh MECTO HE TOJBKO JIJIS
po6GOTOB, HO U JIJIs JIIO/IEN.



