Yucyra Crupsmmara u Urpor Koneed

Boarun A. /1., CnuBak A. B.
25.11.2011

1 Bsenenue

B nannoii cratbe uccienyercs unrepecnoe Habmogenue, caeaannoe B npouuioM (2010) roxy Ha sekiuax A. B.
CrnuBaka. C MHTEPBAJIOM B HECKOJIBKO HEJIEITb, & MOXKET U MECSIEB, OH PACCKA3AJ O JBYX COBEPIIEHHO PA3JIMIHBIX
maremarnyeckux (axrax — rabaunax Konses («Ksanr» 7 Bburyck 3a 1991 roa, pybpuka «Maremarunvyeckue
CIOpIpU3bI», cTaTbsd «Opun crapbiii GakT U HECKOIBKO HOBBIX» ) U uncjaax CTUPJIMHTA U UX CBOWCTBAX.
Bckope obrapykuiock, 9To mo cyTtu tabsaurna guces CTUp/IMHra W 0JHA W3 PACCTAHOBOK YHCES B KPYKOIKAX
B rabnunax KoHBes — OfHO u TO Ke. A TPUMEPHO 4Yepe3 HeJeNo THIOTe3a, BO3ZHUKIIAS B PE3yJTbTATe TO-
ro HabJro/IeHust, ObLIA JIOKA3aHA C MOMOINBIO peKyppeHTHOH dopmynbt His uncen Crupiaunra. Vcnonb3yembie
B crarbe dakrbl 0 unciaax Crupiuara B3garbl u3 kauru «Konkpernas maremarukas P.I'psxema, J1.Kuayra un
O.Maramunka (cM. raasy 6.1).

B nepsbix paszgenax JAaHHON CTaTbu Kparko ui3jaraiorcs dpakThl 00 urpax Kouses u umcnax Crupiunra (cm.
rakxke «Kpant> Ne2) 2011 rox ¢.32-33). B yerBéprom paszesie JaHbl ONpPeIe/IeHUs] PACCMATPUBAEMbIX TIOHSITHIA,
copMyTUPOBAHBI TEOPEMBI U IIPUBEIEHBI JOKA3ATEIbCTBA.

2 MUWrpwr KoaBes

B cBoeii crarhe Kouseii nmpemraraer mocMOTpeTh HA Psf] YUCET U 0OBECTH B KPY2KOYEK KaXKI0€ BTOPOE, KAXKI0e
TPEThe WU JIa¥KEe KAXK/I0€ «TPEYroabHOE» YUC/IO (T.€. YUC/Ia BUIA % = 142+...+n). ITocse 3Toro nox nep-
BBIM PS/IOM BBINKUCHIBAIOTCH YUCIA TAKAM 00PA30M, 9TOOBI KAXKI0€ CJIeIYIONIee YUCIO ObLIO PABHO CyMMe YHCe
cieBa u cBepxy or Hero. IIpm 3rom moz oOBemeHHBIME B KPYy2KO4Y€K dmcjiamu ocraercd mpomyck. [lomydaercsa
psn qucest, pa3dbuThlil IPOIyCKAMU HA IPYIIIbI, [I0CJIE Yero KaXK/10€ YUCJI0 B KOHIE IPYIIIbI TAKXKe O0BOINTCS B
KPY?KOUY€eK. 3aTeM aHAJOTHIHBIM 00PA30M BBIMUCHIBAIOTCS TPETUI, YETBEPTHIM psia U T. 1. B pesyabrare mory-
qal0TCd CJIeTYIONINe TPe/ICTaBIeHI:
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MOo»KHO 3aMeTHTh, YTO BHU3Y TIEPBOTO MPECTABIEHUS MOJIYIAIOTCS TTOMHBIE KBAAPATHI, & BHU3Y BTOPOTO —
KyObl. Ecin mpoo/iKuTh OGBOIUTH KarK0€ YeTBEPTOe YHMCII0, KAyKI0e MATOe W TaK JAJee, TO BHU3Y B KPYKOU-
Kax OymyT mosydarbcs ducia B 4, 5 crerneHsax u T. 1. Kpome Toro, 4nciia B Kpy»KOYKaX MO KayKJIO0i AuaroHasn
TOXKE 06IAAAI0T HEKOTOPOH 3aKOHOMEPHOCTHIO. Eciam cBepxy Hamucarh psazm eauHUL (9TO MBI M CIAETAEM BIIO-
CJIEJICTBUM), TO MOKHO yBHeTb GHHOMHHATBHBIE Koodunuentsl mig (z + 1)2,(z + 2)2,(z + 3)?, ... — B mepsom
ciyqae, u (v + 1)3,(z +2)3,(z + 3), ... — Bo BTOPOM.

Y10 Ke MOJYINUTCs, eCiii 0OBOUTH Kaxk0e TpeyrosibHoe unciao? HanomuuM, TpeyronbHbie uncia 3ro 1, 14 2,
1+2+3...
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Jlerko 3aMeTUThH, YTO YKCIIa B Kpy:Koukax 1, 2, 6, 24, 120 asiasmorcs dpakTopuajamMu. A 4T0 MOXKHO CKa3aTh
00 OCTA/IPHBIX YUCIAX B KPYXKOUIKAX'!

3 Yucaa Crupaunra

B mpegpiayiieil rmaBe Mbl OOPATHIM BHUMAHUE HA TO, YTO B MEPBBIX JIBYX CIAyYasxX B KPYKOUKAX MOJTYUATHCDH
6uaoMuHAIbHDBIE KO3 dunmenTst. B kaure «Konkpernast maremarukay 6 rjaBa HAYMHAET 3HAKOMCTBO 9ATATEIS
¢ anciaamu CTUPIUHrA, KOTOPbIE HA3BAHBI B Hell «OJIM3KUMU POJACTBEHHUKAMU ODMHOMHUHAJIBHBIX KO3 MDUIHeH-
TOB».
WNrak, 3Tu 9uCIa BHICTYMAIOT B IBYX PA3HOBUIHOCTSX, TPAJUIIMOHHO HOCAIINX HE3ATEHINBLIE HA3BAHUS «IUCE
CrupuHra mepBoro u BTOPOro pomay. ducaom Cmupaunea 6mopozo poda {Z} 0003HaYAETCSA 9UCIO CIIOCODOB
pa30ueHust MHOKECTBA U3 7. 9JIEMEHTOB HA k HEIyCThIX MOAMHOXKECTB (HMJIM, €CJIM YTOJHO, YHUCJIO CIIOCODOB pa3-
JIOXKUTH N PA3HBIX IIPEJAMETOB B k OJMHAKOBBIX MEILIKOB TaK, YTOObI HU OJIMH M3 MELIKOB HE OCTAJICH IyCThIM).
B naunnoit pabore nac Oyayr B Gosblieil crenenu uHTEpecoBarh ducia CTUPJIMHTA HEPBOIO POJIA, [IOITOMY HA,
HUX MBI OCTAaHOBHMCsT Oosiee monpoomHo. Yucaom Cmupaunza nepeozo poda [Z] 0003HATAETCS YHUCJIO CIIOCOOOB
peJICTaB/IeHus 1. 00bEKTOB B BUJIE k 4ukA06 (UM 9UCIIO COCODOB MOCAIMUTD 1 YEJIOBEK ¢ HOMEpaMU Ha Maiikax
3a k OIMHAKOBBIX KPYTJIBIX CTOJIOB TakK, 4TOOBI 33 KaXK/JbIM CTOJIOM KTO-TO CHJEJ). 3aMEeTUM, 4TO HAM BarKeH
MOPSIOK, B KOTOPOM OHH PACIIOJIOXKEHBI, B OTJIHYHE OT BTOPOro poja. Vlcxoas u3 3Toro, HanpuMep, MOXKHO J10-
KazaTb, 4TO /s JIH0ObIX N U k BbIIOJIHAETCS {Z} < [Z]
PaccvoTpum Temeph mepecTaHoBKY, KOTOpas mepeBoauT 123456789 B 384729156. /Iaa HATIATHOCTH €€ MOYKHO
MpeCTaBUTh B JIBYX CTPOKAX:

123456789

384729156

OTKYy/Ia, BUIHO, 9TO 1 TepexoauT B 3, 2 mepexoauT B 8 u T. /. BO3HUKAET IUKINYECKAsT CTPYKTYpa, OO UHCIIO
1 mepexoauT B 3, KOTOPOE TMEPEXOAUT B 4, KOTOPOE MEPEXOIUT B 7, KOTOPOE TMEPEXOIUT 0OpaTHO B 1, T. €. 3TO
1wk [1,3,4,7]. JIpyruM OUKJIOM B 9TO MepecTaHoBKe siBisercs [2,8, 5], eme ogauM — [6,9]. Takum o6pazom,
nepecTaHoBKa 384729156 skBUBaIeHTHA IMUKJITIECKOMY MPEICTABIEHUIO, COCTOSIIEM U3 TPEX ITUKJIOB:

[1,3,4,7][2,8,5] [6,9]
Anasornynas 3roMy pa3OMEHHIO PACCAIKA JIOAEH 3a CTOJIAMMU:

1 2 6

) 8
4 9
Teneps BbiBEIEM PEKYPPEHTHYIO (hOpMYyJly iJisd Bbluucaenus ducen Crupiunra nepsoro posa. Paszjaenum sapu-
AHTBHI PACCAJKU 7 YEJIOBEK 33 Kk CTOJIOB HA JBE TPyMIbl: . n-if 4eIOBEK CHIUT 33 OTAEIbHBIM CTOJIOM, II. m-it

9€JI0OBEK CHUIUT 33 OJHWM CTOJIOM elre ¢ KeM-ju00. Torma moHATHO, 9TO KOJUYIECTBO BAPUAHTOB IPyMIbl 1 Oymer

paBHO {Z:ﬂ . Urobmnr paccaauts mrogeii II-m ciocobom, HY»KHO CHadaja PacCaanTh 1 — 1 9eI0BeKa 3a k CTOJIOB

([ngl] BApUAHTOB), & 3aTEM TMOACAIUTD K HUM N-TO 9eJI0BeKa (1 — 1 BApUAHTOB, KayKIbIi U3 KOTOPBIX ABJISETCS
crocoboM BhIOpATh €ro JIEBOro cocena). Takum o0pa3om, oblee KOJMIECTBO BAPUAHTOB OY/IET:

(== "+ 1]



Wcnonb3yst JaHHYIO PEKYPEHTHYIO (hOPMYJTY JIETKO TOJIYIUTh HECKOJIBKO MepBhiX dnces CTupmHra:
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0] 1
1l 0 1
2 0 1 1
31 0 2 3 1
41 0 6 11 6 1
5/ 0 24 5 35 10 1
6| 0 120 274 225 8 15 1

A Tenepn cpaBHUTE 3Ty TAOIUILY U YUCIA B KPYKOUYKAX B KOHIIE MPEIBIIYINEH IIIaBbI.

4 Teopembl 0 Tabsmiax KoaBes

PaceMoTpuM mpousBosibHbIE MHOTOYIeH A(7) = apz™ + ap_12" 1 + ... + ag. [locMoTpuM, YeMy paBHBI KO-
dunuentor muorodnena A(x + 1).

Aatr)= Y @t fa= 3 Y aw (): 3 kx<) > Zak<) W

0<k<n 0<k<n 0<i<k 0<k<i<n 0<i<n  i<k<n

Buauur, koadpdunuenr muorowena A(x + 1) upu i-it crenenu pases Y ,_; (’:) ay,.

Temeps paccmorpum MuOorownen A(z)(z + 1).

Alz)(xz +1) = Z arap(z+1) = Z zFay + Z *ap = apz™tt + Z a*(ap +ar_1) +ao  (2)

0<k<n 1<k<n+1 0<k<n 1<k<n

Buauut, Ko3ddunuent maorounena A(x)(x+1) upu k-it crenenu pasen ap+ a1 (osaraem, 4To a,+1 = a—1 =

0).

Omnpenenenne 1. Bosvmém mabauyy, beckonewnyo 6npaso u 6Hu3; bydem 0603HA4AMb YUCAO, cMoAuLee 6 Hell
HQ nepeceverus m-i cmpoky u n-20 cmoabya V.7 (omewém empox u cmoabyos eedémes ¢ edunuynt). Iloroocum
VI =1 daa mobozo n € N. ITycmo y nac ecmv muoocecmeo S C N. Jlas ecex n € S ewdeaum V,}. Kasicdas
CAEOYIOWLAA CTIPOKA TOAYHAEMCA MAKUM 00Pa30M: J6U2AACH CAEBG HANPABO, 3ANUCHLBAEM HA Nepecedenue M-
cmpoku u n-20 cmoabya cymmy VL u Gausicatiwezo wucaa, cmoawezo caesa om amoti Kaemxu mabiuib,
ecau V"1 ne ewideneno, u ne sanucveaem nuuezo 6 npomushom cayuae (Jlas xpatinezo wucaa cmpoxu 6ydem
cuumamo, wmo ezo aeeuili coced pasen nyaro). Ilocae 9mozo svideaum 6ce wucaa, CNpasa om KOMOPLLL NYCTAHL
Kaemra mabsuyvt. Iloryuennyro mabauyy Hazosém mabaruuet Koneses, omseuaroweti S.

1
Paccmorpum muoxkecrBa S,, = nN (MHOKECTBO HATYPAJILHBIX YUCEJL, JIEJIALIUXCA HA M), U SA = {%, m €N }

s Sg u Sy rabnunst Konsest Gynyr umers ciaeayomuii Bu (BblIeIEHHbIE YUCIA OOBEIEHBI B KPY2KOUEK ):
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st SA Tabauna Konses: Oyaer Takoii:



11111 11(M1 1111
45 78 910 111213 14(19
6

(1) 18 26(35) 46 58 71(85)

Bamerum, uro ecmu V,™ Boigeneno, To uncaa V," ! e cymecrsyer, u aucio Vn"f{l, €CJIN CYIIECTBYET, TO BbIIE-
neno. U maoGopor, eciu V™ we BbigesneHo, To uucio V" cymecrsyer, n ancio V,:’fll, €CJTA CYIIEeCTBYET, TO
He BbLIeseHO. Ecnu wncena V)" He cymectsyer, To uuciao V", aub0 BBIIEIEHO, MUOO He CYIIeCTBYeT, U IHCIIa
Vit roxe me cymecrsyer.

3amernm, uTo B Tadauie Komsest, orBedalorieit S,,, BIACICHBI YNCIIa BAIA, anlidd, mpuBcex k € N,0<d<n-—1
1 TOJIBKO OHH.

Teopema 1. B mabauuye Koneesa, omeeuarowet S, (2de S, = nN mMuoocecmeo namypasvHols wucen, deast-
wuzes nwan), npu k € N, 0 < d <n— 1 ewnosnsemes caedyrousee coomHoueHue:

n—1
v =we (") @

. 1
B tabnune Konsest, oTBedaromeit S, BBIICIECHB YNCIa BAIA V;:‘fi, MIPU BCEX M = %, neN 0<d<

n — 1 ¥ TOTBKO OHH.

Omnpegenenne 2. Yucaom Cmupaumnza nepeozo poda [Z] 0603HAMAEMCA YUCAO CNOCOO08 Npedcmasierus N
0bsexmos 6 sude k YuKA08.

s qucen CrupuHra CymecTByeT CJIeayioliee peKyppPeHTHOe COOTHOIIEHUE:

n} n—1 n—1

=(n-1 + 4
i) = >[k} [k_l 4
Ero nerko mokasars komOumuaTopHo. B mobom mpeacraBiennn n 0O6bEKTOB B BUAE Kk IUKJIOB MOXKHO yKAa3aTb
00HEKT, KOTOPBIH CTOUT B IIUKJIE Tieped n-M. Ecam 910 oH cam, TO, BLIOPOCUB IWKJI, COCTOSIINI U3 N-T0 3JeMEeHTa,
OJIy9aeM mpencTaBieHne n — 1 00bekToB B Buae k — 1 IIUKJIOB, a 3HAYNT, TAKUX MPEJICTABICHUN {Z:ﬂ Ecin
7K€ 9TO OJIVH W3 OCTABINUXCS 11— 1 00BEKTOB, TO, 00BEINHUB €70 C 1-M, IOy IaeM MpeAcTaBIenne n— 1 00bEeKTOB

B BHUE k IUKJIOB, & 3HAYNT, TAKUX MTPEICTABICHII [";1] B urore nonyuaem dopmyny (4).

PaCCMOTpI/IM MHOTI'OYJIEHDbI:

r(x+1)=2+2

8
I

xgzx(x+1)(x+2):x3+3x2+2x

8
I

T— 2z +1)(z +2)(z +3) = 2* + 62° + 1122 + 62

Herpyano 3amerursb, 910 KO3(DQMUIMEHTHI y [MOJLY YUBIIUXCH MHOIOYJIEHOB COBHAIAIOT ¢ ynciamu CTupiunra:

o3[ g

k=1

n

Hokaxem s1y dopmyny no unaykuuu. Baza unaykuuu — dopmydst (5). Uuaykuuonnsiii nepexom: 3amMerum,



aro (x +n — 1)z% = 281 + (n — 1)2*. Torma:

x"—(x—kn—l)x”l—(x—kn—l)nz_:l[nk1]xk_

n—1 n 1 n—1 n 1
_ - k+1 - k_
_H[ ; }x +;<n_n[ ; }x_
- n—11 4.4 n—11 . n—1| . n—1{ .
= { 1 } JrZ(nl){ L 72 E_1]% JrZ(nfl) P
k=0 k=1 k=1 k=1
- n—1 n—1 "
_ - k - EY _ k
_Z({k—l}x —|—(n—1)[ . ]x)— [k]a:,
k=1 k=1
9T0 1 TPebOBAIOCH MOKA3ATh.
Teopema 2. B mabauuye Konees, omeeuaroweti Sa, 2de SA — MHooCeCNB0 wuces euda m = %, npu

neN, 0<d<n-—1 sunosuaemcsa ciedyrwulee COOMHOWEHUE:
1 n
\4 +d __ |: :l (8)
Jutst ToKa3aTeIbCTBA TEOPEM CHAYAIA, JIOKAZKEM JIBE JIEMMBbI:

Jlemma 1. Pacemompum npouseoavnoe videaennoe wucao V,h 6 nepeoti cmpoxe mabauyn, Konees, omeeuaro-
o 1 ..

wetd S. ITyemy cywecmeyrom wucaa VL, V2 V3 . V,Z"’n, NPULEM MHOIHCECMBO S U YUCAO 1L TNAKOSYL,

YMO 6CE YUCAA 8UIG Vr%Ler’ 1 < d < n, e goidenen. O603H(l“tUM Alz)=V3ia"+ V2 ot . 4V x4+

Vot B(z) =V} 2"+ V2 e+ VR + Vit Toeda B(z) = Az + 1).

m—n’

Zloxaszameavcmeo. JlokarxKeMm 1O MHIYKIHWE ClIeayorryo dopmyry mpu 1 < k < n:

n-—1
m+1+n kE — Z m+1 1< k‘) (9)

Baza waaykmmum —n = 1: Torma k=1mn

Z +lz< k) Vigi-1 = Vi = Vi

WNunyknnonwsrii mepexon n — 1 — n. Toraa, mo mpemnoioxenuio wHyKnun st godoro 1 < k < n — 1 BepHO

k .
i n—1-—1
V'r]rcl—&-n—k = va—i-l—i (n_ 1 —k‘)

i=1

st k = n MOXKHO IIPOBEPUTH TIPABUIILHOCTH hopmyibl (9):

" " " 0 — n—1—1 ; n—i
Vm+1 = Vm+17n Vm+1 m+1—n < ) Z Verl 7 ( ) ZVerl [ < )

Hus k=1 dopmyna (9) oueBugna. Ocraéres uposepurb €€ jud 2 < k <n — 1:

k—1 . k , k .
& & B i n—1-—1 Z i n—1-—1 72 i n—1
vV m+14+n—k — V;n-l-l-‘rn k+vm+"—k - Zifl Vm""l_i < n—~k )+i1 Vm+1—i (n —1- k) B =1 Vm+1—i <n — k)



®opwmyna (9) gokazaHa.
MHorowien B(x) mpencraBiasercs Kak

n n n+1l—j .
a1 n—1+1
R I WD WACHE (i
3=0
no dpopmyne (9) (m+1+j=m+1+(n+1)— (n+ 1 —j)). Caenas 3ameny ¢ — n — 4 + 1, nonyuaem
n+l—1
=30 S ()
=0 i=

YTO B TOYHOCTH cooTBeTcTByeT dbopmyie (1), orkyaa B(:E) =A(z+1)

3aMeTnM, 9TO aHAJOTMUYHBIM METOJOM MOXKHO JOKa3aTh s Beex k,l > 0, k + 1 < n, aro
k+1 .
k+l—i4+1
y 1tk
V14 = Z m41—i ( ! (10)

Jlemma 2. Paccmompum npouseoaviroe neevdenennoe wucao V,. 6 nepeoti cmpoxe mabauyv, Konees, omee-
warowseti S. ITyemnv cywecmeyrom wucaa VL, V2 V3 o . VTZJF}L, a wucea 6uda Vp”+2, 2dep < m—n He

cywecmeyem. Obosnavum A(z) = Via™ + V2 a1+ + V,Z_n_lx + Vit B(z) = VE a2t + V2am 4
+ VL a4 VT2 Tozda B(z) = A(x)(x + 1).

m—n-+
Zloxaszameavcmeo.
1 1
Vins1 = Vin
k+1 k k+1
Vm+1 k_V +1— k+Vm k’(lgkgn)
+2 _ yntl
Vg—n - V’IZ—TL
Torma
1 1 kynt2—k 4 ynt2 oyl +l—k | ynt2—k +2
( ) v, +1xn+ + ZLE V?Z+k n VTZ* V + Zﬂf anJrk n Vr:lLJrk n— 1) anfn
9TO B TOYHOCTH cooTBeTcTBYeT hopmyne (2), orkyna B(x) = A(x) (x+1) O

Zloxaszameavcmeo meopemnv, 1. Pacemorpum tadmuiy Komsesi, orBedaroryio S,, u 0003HAYNM MHOTOYIEHBI

Do(z) = 1,D1(z) = o+ 1,...,Dp(z) = Vi a% + V2R 4+ .o+ Vi + V[t .. Cormacuo semwme 2,
Dk+1( ) = ( 1)Dy(x ) s 0 < k < n—2, orkyna Di(z) = (z + 1)*. Hdanee, nycts Ag(z) = Va1 +
V2 _jan 2y vt 2T+ Vi 3aMeTI/IM uro Ay(z) = Dp_1(z) = (x + 1)" 1. U3 nemmsr 1 caenyer,
aro Apy1(x) = Ag(z + 1), otkyna Ag(z) = (z + k)", a ero xoacpdpumment npu (n — 1 — d)-it crenenn pasen
Vn,:r_ ; IO OIIpEJIe/ICHuIO, 1 k4 (";1) 110 buHOMY Hb}OTOHa O

Zoxazameavcmeo meopemv, 2. Paccmorpum rabiuinny Konsest, orBeuaromtyio Sa. [Iycrs

(@) = Vi) 22"+ Vil a2 2 + V(k 1)/2+295+Vk(k 1)/2+1
By(z) = Vk(k+1)/2+kff B +Vk(k+1)/2+k71xk 2+ Vk(k+1 /2+2x+vk(k+1)/2+1
(keN)

Cormacuo nemme 1, Bi(z) = Ag(z + 1), a u3 gemmsr 2 caenyer, uro Agy1(x) = (z + 1)Bg(x). YunrsiBasi, 9To
Ai(z) = 1, nomyvaem

Ap(x) = (@ +)F !
By(x) = (x +2)*

Koadpdbunment muorounena A, (x) npu (n — d — 1)-ii crenenun pasen Vn(n+1)/2 4 1O OlIpeJie/ienuro, u [nfd} o

dbopmyae (6) O

WNurepecHo oTMeTnuTh, 9TO XOTs MPUHIUI 3anoaHeHus Tadauisl KorBes B TeopeMax u WX 10KA3aTEbCTBA
[MOXOXKHU JIPYT HA JPyra, Pe3yjbrarl B HHUX IMOJIYYUJICS COBEPIIEHHO DPA3JUYHBIA. ITO OObLICHIETCH TEeM, 9TO
B IIEPBOil TeOpeMe MbI IMOJb30BAJHUCH JEMMOH 2 TOJIBKO BHA4Yas€e, a 3aTeM TOJIbKO jemMmoil 1. Bo Bropoit xke
TeopeMe Ha, KaXKJOM IIary MbI MOJIb30BAJINCh KOMOWHAIINEH IBYX JIEMM.



5 3akJiroueHue

B 3akJiouenue cienyeTr cka3arbh HECKOJILKO CJIOB 00 aBTOPCTBE W/Iei, NCIOIbL30BAHHBIX B CTAThHE.

B mporiom roxy Bosnrun Anppeit, yuenuk 8 Kiaacca 0GHADPY KW COBaJIeHNe MexK Iy Tabmuneii ¢ ynciamu Ctup-
suara u rabmunamu Konses. O npeobpa3oBaii 3Tu TabIUIbl TAKUM 00pa3oM, 9TOObI OHM HAYUHAIUCH C PSIa
€JIMHHUIL U JOKA3aJ, 9TO B CJIy9ae ¢ TPEYTOJbHBIMU YUCJIAME B BbIJIEJIEHHBIX JUATMOHAJISAX BCErIA OY1yT IOy 9aTh-
ca uncaa Crupsunra. IlepBoe gokazarenncTBo TeopeMm o Tabsmiax Kousest ObLIO CI€IAHO C WCIMOJIb30BAHUEM
CJIe/IyIOIIEr0 PEKYPPEHTHOTO COOTHOIIEHUS:

=)

k

B kuamxkke sta popmysa Oblita mpuseseHa 0€3 10Ka3aTeIbCTBA, U OH JOKA3a I €6 CHAYAJIA 10 WHIYKIUH, 8 3aTEeM
u koMOuHaTOpHO. ([oKa3aTh, 9TO 3a/4a49a CBOAUTCI K 3TOMY COOTHOINEHUIO, MOKHO TIPUMEPHO TAaK ¥Ke, KAK MbI
JokasbiBasu jieMmy 1.) Iy ducest coueranuii €CTh aHAJIOMMYHOE COOTHOIIECHUE:

e () =30 () (520

BecHoit ObLT cie1an TOKJIa I B TIKOJIE O manaoi Teme. Heckombko mo3ke CrnuBak A. B. mpuses apyroe gokasa-
TEJIBCTBO PaCCMOTPEHHBIX TEOPEM U IIO3HAKOMMJI C HUM Ha JJEKIUU CBOUX YIE€HHKOB. 9TO JOKa3aTeJIbCTBO MOXKHO
MIPUMEHNATD HE TOJBHKO K PACCMOTPEHHBIM YaCTHBIM ciydasam Tadau KoHBes, a TakKe U K APYTUM 331a9aM Ta-
KOro pomga. Takum oOpa3oM, MOKHO B JAJTbHEHIIEM BbISIBUTH KaKHE-HUOY/Ib WHTEPECHDBIE 3AKOHOMEPHOCTH JIIs
JIPYTUX MHOXKECTB S (IpyToii MOC/Ie0BATEILHOCTH BhIIEJICHNS eIUHNIL B TaO/IUIE), MOITOMY B JAHHONW CTaThe
Bosarun Aujpeit opopMus uieio 3Toro mocjaeaHero J0Ka3aTeaILCTBa B 60j1ee CTpOruil BUJ.



