Harm CEMHHAP: MaTeMaTHUIeCKue
CIOXKETHhI

O cymme JorapudMUIeCK! BBITYKIBIX (QYHKITAN
Axanemux PAH /1. B. Anocos

IIpeansaraeTca IpocToe JOKAa3aTEIbCTBO JOTapUbMUIECKON BEITYKIOCTH CYM-
MBI JOrapuGMAIECKN BBITYKIBIX (QYHKIIUH.

1. BoTon cTarbe Bce QYyHKINY IPUHUMAIOT BEIIECTBEHHEIE 3HAYEHUS U OIPEJeIeHEL
HA 3aMKHYTOM, IOIYOTKPEITOM WA OTKPLITOM HHTEPBaIE I, KOTOPLI MOXET OLITH
KOHEYHEIM Wi GECKOHEYHBIM (BKJIIOYAA W CIy9all BCEU YMCIOBOM NpAMOU R); mHBIMEI
croBamu, I — cBasHoe nmogmMHOXKeCTBO R.

Kax m3pecTHO, QpyHKIUA f HA3LIBAETCS BBILYKIOW, €CAN AL JO00Or0 OTPE3KA
[a,b] C I rpaduk orpanudenus f |[a’b] JyHKIME [ HA DTOT OTPE3OK JIEKUT HIKE

oTpeska, coeguusamero kounsl (a; f(a)) u (b; f(b)) sroro rpaduka. IHogpobuee u
TOYHEE 3TO COKPAIEHHOE BLIPAXKEHNE, KOTOPEIM A OyIy HOIB30BATHCA U JATEe, O3HA-
9aeT, 9TO A J060oro x € [a,b] Touka (z; f(r)) rpaduka IEXUT HE BEIIE TOYKA
YKa3aHHOTO OTPE3KA, C TOU ¥e abCIuccou. AHATATUYIECKN NAHHOE YCJIOBUE 3aIUCHI-
BaeTCA TaK:

(A =t)a+1tb) <A —1t)f(a) +tf(b) npu Beex t € [0, 1]. (1)

Dyukusa f HA3EIBAETCA JOrapupMUAIECKN BEITYKIOU, €CJAU OHA TPUHUMAET TOIb-
KO MOJOXKUTENbHEIE 3HaMeHuA 1 e€ sorapudum log f(z) asaseTca Bumykion QyHKIMEN.
(Bei6op ocroBanus m0orapudMoB 31eCh He urpaer poan, u6o log, f = log,, c2log,, f.
Ho, xone4no, nogpasymMeBaeTcs, 9TO OCHOBaHUE > 1.) DTO Ke MOXKHO BHIPA3UTD TaK:
st oboro [a,b] C T

F((1 =ta+tb) < fla)' 7t F(b) npu Beex ¢ € [0,1]. (2)

Ha reomeTpuyeckoM xe A3bIKe MOXHO CKa3aTh, 9TO rpaduk f |[a p) ICXKUT HILKE P2~

puKa SKCIOHEHIMATLHON (PYHKINN, TPUHAMAIOIIEN Te XK€ CAMBIe 3HAYEHUA, 9TO U [,
B koH1ax orpeska. (Ilon sxcroHeHNIMATBHON (DYHKUKEN CelIac IOHUMAETCS HE TOMb-
KO «9UCTas1l OKCIIOHEHTA» eﬁm, HO U Ta XK€ 3KCIIOHEHTA C IIOJOXUTEJABbHBIM IIOCTOAHHBIM
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MHOXUTeNeM, T.e. dyHKuua puga ae’®, rae a > 0.) Tpaduxu orpaHmueHUt BCEBO3-
MOXKHEIX DKCIIOHEHT Ha, BCEBO3MOXKHEIE [a, b] 06pasyIoT HEKOTOPOe CeMENCTBO AT £ B
noxymaockocTu Rx (0, 00). Jas 06X AByX TOIEK STOM NOLYILVIOCKOCTH C PA3INIHEL-
MU abCIICCaMu IMEETCsI POBHO OHA Ayra u3 £ ¢ KOHIIAMU B DTUX TOYKaX. Jlorapud-
MUYECKU BBIMYKILIE (QYHKIUU CyTh T€, MJIA KOTOPHIX IPAPUKA KX OCPAHUYEHUN HA
BCEBO3MOXHEIE [a, b] C I nexar Huxe ayr w3 £ ¢ Temm xe KOHuamu. B onpenenennn
BBINYKJILIX (DYHKIIUU AHAJIOTMYHYIO POJIb UCPAET CEMENCTBO L BCEX HEBEPTUKAIBLHEIX
oTpeskoB (rpabukos JurHeHEX dyrkmi) B R? (mpu aTom cemeiictso £ 061anaeT B
R? CBOMCTBOM, AHAOTMIHEIM YKA3aHHOMY BBIIIE CBOUCTBY cemeiicTsa £ B R x (0, 00):
JIIO6hIe JAB€ TOYKU ILIOCKOCTU C paBJII/I‘IHhIMI/I a6CHHCCaMI/I ABIAOTCSA KOHIIAMUA pOBHO
onHOro oTpeska u3 L).

Kaxnas aunersas QyHKIMA BHEIIYKIA, 8 KaXAasd DKCIOHEHTa — JOrapudMuae-
cky BHIMyKIa. KpoMe TOro, xaxaas SKCIOHEHTA BHINYKJIA (3TO MPOCTOE yTparKHe-
uue 1o anammay). OTcoona cpasy Cremyer, 9TO KaxXKoas JOrapupMUYeCKd BHITYKJIAs
dyuxuusa f Brinykaa (rpaduk f|[a,b] JIEXUT TOJ IPpaduKOM COOTBETCTBYIOMIEN DKC-

TIOHEHTEI, 8 TOT — TIOJ COOTBETCTBYIOMIUM OTpeakom). Jlasa skcronenTs! f = aef® ¢
B # 0 mobas Touka rpaduka f |[a,b], KPOME €r0 KOHIIOB, JEXXUT CTPOr'O HUXKE TOYKI
COOTBETCTBYIOIIET0 OTPE3KA, ¢ TOU ke abcruccon. JIunennsie pyHKIMT, KPOMe KOH-
CTAHT, HE ABIAIOTCA JOrapudpMuIecKn BHEMyKIbMU. [lepecederue £ N E cocTouT u3
FOpI/I30HTaJH)HhIX OTpeBKOB.

COBEPIIEHHO OYEBUIHO, YTO CYMMA BHIMYKIEX (PYHKIMU BHIMYKJIA, OTCIOAa, CJe-
IyeT, 9TO MPOU3BEAEHUE JOrapudMUIECKN BHIMYKILIX (GYHKIUU JOrapupMuIecKn
BeITyka0. OTHIOAB HE CTOJb OYEBUIHA,

TEOPEMA 1. Ecau f, g aocapudmuuecku suinykav, mo f + g moace soeapudmu-
YECKY BLINYKAQ.

OTa TeopeMa JABHO M3BECTHA, HO M3IAraeMOe HUXe €€ [0KA3aTEeJbCTBO BIIOJ-
He MOXeT OBITH HOBBIM; JOBOJIBLHO YBEPEHHO MOXKHO CKa3aTh, UTO B JUTEPATYPE HA
DYCCKOM SI3BIKE OHO He mybauKoBatoch. [JokakeM crepBa APYryio TEOPeMy.

TEOPEMA 2. @ynxyusa [ aocapudmuuecku sbinykaa moz2da u Moabko mozda,
xo0eda npu ecer o € R dynryuu e f(x) svinyxavi.

JITOKA3ATEJBbCTBO TEOPEMBI 2. B onHy CTOpOHY yTBEpXKI€HUE OYEBUIHO:
log (€*® f(x)) = az + log f(x) orauuaerca ot log f(z) Ha JuHENHYIO PYHKIMIO, TaK
uaro log (e*® f(x)) u log f(x) BHIMYKIBI WK He BEILYKJIEI OJHOBPEMEHHO. A ecau pyH-
xiua e*? f(x) norapupMuyuecKn BHITYKIA, TO OHA TeM (0Jee BHITyKJIA.

O6paTHO, myCTh AaHO, 9TO mpu Beex & € R dpynkumu e*” f(z) Brinykan. [Iycrs
[a,b] C I. YcnoBume (2) BBINOAHAETCSA TOCJA M TOJBKO TOAA, KOTAA AHAJIOTHYHOE
ycroBue BrmonHsercs ais dyakmun e®? f(z) (segp e((1-Datth) — (gaa)l—t(gabyt,
MOXHO TaKke BOCIOJIB30BATHCA Jorapudmuposanuem). CymecTByeT Taxkoe a, 9To
e®® f(a) = e*® f(b) (umenmo,

Lo £, (3)
b—a T
MOXKHO TaK¥Ke COCJIATHCA HA YKA3AHHOE BHIIIE CBOMCTBO CEMENCTBA £, B3ATh AyTY, CO-
€IVHAONLY IO KOHIE! rpaduka ¢yHKkmmm f |[ ¥ pa3neauThb f HA COOTBETCTBYIOMIYIO

o=

a7b]’
skcroHeHTy). Tak Kak KOHUHL Ayru y = €*” f(x), x € [a,b] 1exaT HA OZUHAKOBOU
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BBICOTE, TO COVHSAIONAA UX Ayra u3 £ — 3TO TOPU3OHTATBHLIN OTPE30K. A pa3 ¢pyH-
kuua e*” () BeIMyKaa, TO €€ rpaduK JeXUT M0 STUM OTPE3KOM. 34eCh MOCIeIHUR
BBICTYIAET KaK Ayra u3 L, HO OH Xe ABIAETCA U ayrou u3 £, COeAUHAIOMEN KOHIBI
sToro rpaduka. Bor u Berxogut, uTo gus e*? f(z) BHINOIHAETCSA aHATOT yCaI0BUs (2).
ABamuTUYeCKn TO Xe BEIPAXKACTCA (POPMYIaAMA

X0 £((1 — t)a + tb) < (1 - 1)e™ f(a) + 1™ f(b) = € f(a) =
= (e f(@)' ™" (' f )"
T/le CiepBa UCTIONB30BAHA BLITYKIOCTE €% f (1), a 3arem — uto e f(a) = e*® f(b).

Teopema 2 1a€T CBOEro pPoja XapaKTEPUIALUIO JOrapUpMUICCKON BEIILYKIOCTH
€ TOMOIIBIO BEIMYKIOCTH. [l1s morapudpMmuaeckon BHIykaocTu GyHkmmm f HEOOXO-
IUMa, €8 BHIMYKJIOCTb, HO DTOTO AJEKO HE NOCTATOYHO (auHenHbe QyHKImu). [lis
NOKA3aTEMLCTBA, JOrapU(OMIIECKOU BEITYKIOCTA HAI0 KAK ObI TOABEPTHYThH | 6eCKO-
HEYHOMY 9HUCIY «TE€CTOB) — OHA JOIKHA YAOBIETBOPATH (1) (CO BCEBOBMOXKHEIMU a, b)
HE TOJBKO CaMa, HO 1 110CJe yMHO)KeHI/I}I Ha, 3KCHOHeHTy. I/I3 JAOKa3aTeabCTBaA BI/I,[LHO,
[OYeMy 3TO TaK — [PU OJHOM U3 BTUX «TecTOB» (oTBeuaromeM (3)) ycaosue (1) mus
€*? f(z) oxa3HIBaETCA COBHAJAIONIAM C yCIOBUEM (2).

JOKA3ATEJIbCTBO TEOPEMBI 1. MEr XOTrM [0Ka3aTh, YTO B NPEAIOIOKEHIUAX
sTou Teopemul pyukuus e**(f(z) + g(z)) sunykaa. Ho ona ssaseTcs cymmon aByx
JOrapr(MUIECKU BEIIYKJLIX U TeM Oosee BHIIYKILX Gyukuui e*? f(x), e*®g(x).

2. 31eCb A OCTAHOBIIOCH HA MMEIOMEMCA B JUTEPATYPE JOKA3ATENbCTBE TEO-
pemer 1.

Korga f gaxanr quddepernupyema, TO yCJIOBUE €6 BEITYKIOCTH COCTOUT B TOM,
o Beoay f" > 0, a ycaoBue JorapudMuIaecKOu BHITyKIOCTA — B TOM, ITO BCIOIY
f"f— > 0. Iua gsaxab guddepeHmpyeMblx JOrapudMIdeCKy BEIYKIBX f, g
yTBepx aerue Teopemsr 1 coctouT B ToMm, uTo Beoxy (f +g)"(f+g) — (f'+4¢')2 > 0.
Ono CBO,I[I/ITC}I K TaKOMy 9YUCTO anreGpamdecKOMy YTBEPXKACHWIO: ecanm ¢,y > 0,
acz2 b umay > % 1o (a+ta)(c+y) > (b+ B)? (Mo npuanmaen ¢ = f uy = g,
HO3TOMY €,y HOJNOXKUTENbHBL) [l 10KA3ATENbCTBA TOCAEIHEIO JOCTATOYHO 3aMe-
TUTb, ITO HEPABEHCTBO ac > b? apageTca npu ¢ > () HEOOGXOAUMEIM U JOCTATOTHLIM
YCJIOBHEM HEOTPUIATETBHOCTH KBAIPATHOrO TPéxwieHa ar’ + 2br + ¢ mpu Beex .
[ocre Toro xKax MeI mepedpasupyeM aHAJIOTHYHLIM 00pPa30M HEPABEHCTBA, ary > 3
u (a+a)(c+7) = (b+B)?, ocTaéres 3aMeTuTs, YTO CyMMa HEOTPULATETBHEIX TPEX-
YIEHOB HEOTPUIATEIbHA. MOXKHO 1 He 00paIaThCa K KBAAPATHLIM TPEXICHAM, 8
paccyxaath Tak. Ecim a = 0 wiu o = 0, TO yTBepxKAeHue TPUBMAILHO (modemy?).
Ecmn xe a #0u a # 0, To

(a+a)(c+v)—(b+8)° = +ac+a’y+a'y—b —2b83 — ﬂ2>

o) -m>aa ((2)'+ (2)) -

e () 4 (2 2 () (/)
(- ) o

> ac+ ay—2b8 = ax (

QIO
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3Iechk CepBa UCIOIB30BAHO, ITO MOTIEPKHYTHE WICHEL C ILTFOCOM HE MEHBINE TI0/I-
YEPKHYTHIX IEHOB C MUHYCOM, 3aTe€M — YTO HEPABEHCTBO aC > b’ BIEYST MOMOKU-
c b2
TeabHOCTH a (BBUAY a # 0, ¢ > 0) ¥ DKBUBAIEHTHO HEPABEHCTBY . 2 —5, a TaKxe
a
aHAJOTUIHOE COOOpakeHue mias «, 3, 7.

B obmem cirydae MOXKHO BHIBECTH TEOpeMy 1 u3 TOro xe caMoro aaredpanieckKoro
yTBepx geHus. HenocpeacTBeHHO ¢ ero IOMOIIBIO JOKA3KIBAETCS, 9To ecan f,g > 0,

7 () < s (4)

U aHAJOT'MYHO IJ14 g, TO U

+b +b))?
(1(*57) +9(57)) < U@ +g@)(F ) +90). (5)
A10 (MeHsAs 0603HAICHNU) CHOBA CBOAUTCS K TOMY, 9TO
w ¢,y >0, ac2 b, ay > cregyer (a+a)(c+) > (b+45)

(TOIBKO B JAHHOM CIIy9ae MOXKHO C CAMOT0O HAYAIa CIMTATh, ITO BCE YUCIa 4, b, ¢, a, 3,
~ 6ombie 0). Hago, kOHEYHO, TOACHUTD, mOYeMy 9acTHOro ciaydasn (2) (¢ f + g Bme-

cTo f), oTBevarOmero t = > NOCTATOYHO [JIA 3AKIIOYEHUA O JOrapupMUIeCKON BhI-
nykaocTa f + ¢g. OnaATb MeHss 0003HAMEHUs, MBI IPUXOAUM K BOIIPOCY: MOXKHO JU U3

gacTHOro caydas (1), orsevaromero ¢t = 3> T-€. U3 TOTO, 9TO

2/ (“32) < f@) + £() mom [, C 1, ©)

CleJaTh BEIBOJ O BBEITyKaOCTH f7

W3 (6) nerxo cregyer, 9To
f((1—=t)a+tb) < (1—1t)f(a)+tf(b) npm aBOWYIHO-pAIMOHAILHEIX ¢ € [a, b].

Ilepentn k a106EIM ¢ € [a,b] MOXHO, eciu w3BecTHO, 4TO f HempepwBHA. TouHee,
MOCTATOYIHO, 4TOOBI [ OBbLIA HENpPEPLIBHA BO BHYTPEHHUX TOYKaX [, a B koHue A
uurepsBaia I, ecin A € I, 10CTATOYHO BHIIOIHEHUs YCIOBUS

Tm £(@) < £(4). 7

Ho cpaBHUTENBHO JErKO [OKA3ATh, 9YTO BHILYKIAA (DYHKINS HEIPEPLIBHA BHyTpH I, a
ecau I conepxuT Kakon-HuGy b CBOK KoHen A, To B HéM BhmoanaeTca (7). 3HaduT, TO
JK€ BEPHO U AJIa JorapudMudeck BhIIykaon dyaknun. [loaygaercs, 94To B ycaoBusax
TeopeMbl 1 f 1 g MOXHO CIMTATH HEINPEPLIBHEIMU BHYTPU I M yIOBIETBOPAIOLINMUI
ycaoBuio (7) B kKoHUE uHTEpBana I, eciu 3TOT KoHen cogepxkutca B I. Crano GuITh,
TO Xe caMoe crupaBeqauBo U mas f + g. A Torga mam goctarodso (5).

Pagu momHOTH 1 mpuUBENy AOKA3aTEILCTBO HEMpepsBHOCTU f BHyTpu [ u CBOU-
crBa (7) nas Bemykion f. JJoOCTATOYHO NOKA3aTh ABA YTBEDK ICHU:

a). Ecau [a,b] C I, To f(a) > lim[ b]f(a:) u anamoru4uo gusa f(b).
r—a,rc|a,
6). Eciu a — BuyTpenuss Touka I, To f(a) < lim f(z).
T—ra

K a). Ina z € [a,b] umeem z = (1 —t(x))a + t(z)b, rge t = H — 0 mpu  — a.
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A f(z) < (A —t(x))f(a) + t(x)f(b). Mipaas gacTs mpu £ — a cTpemurea ¥ f(a), a

BEPXHUU Ipefes JeBou ecTb  lim  f(z).
z—a,z€[a,b)

K 6). IIpn gocrarouno mansix h Touku a £ h € I. Ilpu stom 2f(a) < f(a—h) +
f(a + h). CregoBaTensHo,
2f(a) < Jim f(a - h) + lim f(a+ 1) < £(a) + im f(@)
—

h—0 T—a
(34€Ch UCIOIB30BAHO, YTO BBUAY a) ﬁ fla—h) £ f(a)). Orcroga nmonyaaercs 6).
—

Bwmecte B3sTHIE, pacCy XK AeHUA II. 2 3aMeTHO JiuHHEe, 4eM II. 1. OqHako B a1060M
CIy4dae, TOBOPS O BBINYKILIX (PYHKIMAX, HAJO0 OCTAHOBUTHCA HA MX HEIIPEPBHIBHOCTH,
TAK 9TO DTY YaCTh I.2 MOXHO HE YYATHLIBATH IPU OLEHKE [IVHEI JOKA3aTEJbLCTBA
TeopeMHl 1. A TOrga ZaHHOE B II. 2 LOKA3ATEILCTBO DTOM TEOPEMBI OKA3LIBAETCS HE
nauaHee, deM B 1. 1. Ho ono xaxercs dopMaibHee: KaKOe OTHOLIEHUE BCIOMOIa-
TeJbHBIE KBAIPATHLIE TPEXWIEHHl UMEIOT K Hamen 3anade? A ecim o6xoquThes 6e3
HUX, TO BOOOIIIE IOIyIaeTCa KAKOU-TO anrebpandeckuit TpoK. Mbl HE BUAUM « IBUAXKY-
VX IPYXKUHY JOKA3ATEALCTBA. B 1. 1 xe Hamu paccy ) AeHus ObLIN HEOoCPEACTBEHHO
CBA3AHEL C reoMeTpuen 3aaa4u. Beé 510 oTnaér CyOBeKTUBU3MOM, HO IyMAalo, YTO
MHOruE (KaK 1 ) HAUAYT PacCyXaeHus 1. 1 6oree mpo3pavHbEIMU.

[JlokazaTensCTBO, IPUBEAEHHOE B II. 2, UMEETCA B KHIKKE J. Apruna o I'-dpyukunu
[1], a Takxe y 1. H. IIpusagosa [2] u H. Byp6aku [3]. B nocaeasen ono mpusoguTes
(Toambko mas aBaX AL AudOEPEHIUPYEMEIX (QYHKIMA, 9TO IO CyLIECTBY HE MPOIIE)
TIPM M3JI0KEHUU CBOUCTB ['-pyHkimu, BocmpoumsBonsmeM TekcT Aptuna. B Teope-
Me 1 Jerko mepeuTr OT CyMMEI K MHTErPALy, YTO NOCTABISAET JOrapupMUUECKYIO
BEIIYKJIOCTD [-dyHKIMM. TO CBOUCTBO HECKOILKO O0JErYaeT U3ydIeHue MOCIeIHEN,
HA 4TO BepBbe 06parmm sauManue 1. Bop u M. Momrepyn B ¢BoéM yueGHUKE aHA-
amsa [4] (mm. 39, 41, a Takxke mpumep 6 Ha c. 161. Bnocrencreum »ToT y4eGHUK
Iepens 1aBajIcsa, HO B HOBBIX U3MAHUAX — 10 KPDAUHEU Mepe TeX, KOTOPHIE s BULENT, —
0 JOrapudMUIECKON BEITYKIOCTH ['-pyHKIMY He roBOpmIOCH. BO3MOXHO, aBTOPEI CO-
WM, ITO MOCJTE BHIXOAA KHWXKKM ApTuHA mucaTth 06 5ToM Hesadem). B [4] e Gruio
YTBEPXKIEHUA O JOTAPUPMUAIECKON BEITYKIOCTUA CYMMEI, & CPA3y MOKA3BIBAIACH JIO-
rapudMuUeckas BEIIYKIOCTb UHTErPaia, 9TO eIAl0Ch TaK JKe, Kak mosgHee B [1]
[NOKA3BEIBAJOCH [EPBOE yTBepxkAeHre. BrinenenHne mepBoro yTBepKAeHUs KAK €CTe-
CTBEHHO MPEIIECTBYIOMIEr0 BTOPOMY — 3TO, HO-BUIUMOMY, YCOBEPIIEHCTBOBAHUE
Aptuna.

CoMHUTEIBHO, 9TOOBL BOMPOC O JOrapu(pMUIECKON BHIMIYKIOCTH (KaK B OOLEM
CIIy4ae CyMMBI JOrapudMUAIECKY BHITYKIBX (DYHKIUM WIM UHTErPAJd OT TAKOBHIX,
TaK ¥ B CIEOUAJIBHOM Caydae [-QpyHKIuu) MOr BOBHUKHYTH B XIX BEke, TaK 9TO
paccyxperws, nmenommecs y Bopa — Mosnepyna — Apruna, ckopee BCero, um u npu-
HAQTEXKAT.

N.N. IIpuBamoB coobmiaer, 4YTO OH y3HAJ [AOKA3aTEILCTBO TEOPEMEL 1 OT
A W.Tnecuepa. Hocreauuu mezagoaro o Toro smurpuposad B CCCP us Tepma-
HUWA, rae OH BIIOJHE MOI y3HaTb 9TO AOKAa3aTEABCTBO OT CaMOro ApTI/IHa nan U3 ero
KHUTH.

Teopema 2 npunagrexut II. Morreno [5]. Ero zokaszaTenbcTBO OTIMYHO OT Ha-
mero. Ta xe Teopema umeercs B [2]. IIpusanos cebiaercs Ha [5], HO IPUBOAUT APY-
roe JOKa3aTeabCTBO. B KOHEYHOM CuéTe ero OCHOBHAS MAes — Ta XKe, 9TO U B 1I. 1



O cymme JIorapupMudeCKu BBITYKJIBIX (DYHKIIUA 163

(og60p mMOAXOASIIEN HKCIOHEHTHI — TAKOW, IPU KOTOpoU HepaseHcTBa (1) m (2)
st e*® () CTaHOBATCS DKBUBAJEHTHBIMH), HO OOPMJIEHA OHA WHAYE U, I0-MOEMY,
MEHEE MPO3PAMHO.

Icuxonorumveckas 3aragka: nodemy, umes teopemy 2, [IpuBanos He BeBen u3s Heé
TeopeMmy 1?7 Mue kaxkeTcs, 1er0 B TOM, 9TO B OCHOBHOU 4acTé [2] GOIBIIYI0 POIb
UTPaeT OnepaTop, KOTOPHIM Kak Obl 3ameHseT onepaTop Jlammaca (gna Goaee 06-
mux (GyHKOUM) 1 KOTOPEIM TENePh HA3HIBAIOT «OneparopoM Ilpusanosa». A B ruase
0 BBITYKJIBIX (QyHKIUAX [I[puBajoB B mOpsAgKe NOATOTOBKY AEAAJT YIOP HA MCIOMb-
30BaHUE AHAJOTUIHOrO (HO 60Jee MPOCTOr0) PA3HOCTHOIO ONEPATOPA U CBA3AHHEIE
¢ HUM 0OCTOATEIBCTBA TUMA IPUHIMNA MakcuMyMma. [lo-BugumoMy, npu HanuCAHIN
DTOU IVIABBLI OH MEHEe 3a00TMICA O PA3IMIHBIX B3AUMOCBA3AX, HE MMEIOIMX OTHOIIE-
HUA K DTOMY OIEPATOPy (XOTA BCE-TaKU CIE1 00A3aTEIbHBIM NPUBECTU TeopeMy 1,
NOKA3EIBAEMYIO 6€3 €rO MOMOIIH).
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