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JIEKIINS 11

AnanunTndeckoe IIPOJIOIKEHNE PEeryIapHoil dyHKIIUi

11.0.1. IIpousBoaHbie OT BeTBel perynaspHbix dyukmuii Ln f(z) u {/f(2)

Eciu h(z) — perynsipaasi BerB6 Muorosuaqdnoii dyukiwmii Ln f(z) B obsmactu G C C,
TO:

") = f(2), Vzeq.

d h(z) 1,7 !
o dONE =r0)
, f'(z)  f'(2)
h(z)*mz f(z)’
=18

st pasubix Berseit dyukuuit Ln f(z) 6yger ogHa u Ta yKe MpOU3BO/HASL.
Ecaun ¢g(z) — peryngpras BerBO MHOro3ua4uHoi ¢yuknuit i/ f(z) B obractu G C C,
TO:

g"(z) = f(2), zeaq.

S g ) = )

f'iz)  f2)g(z) _ f(2)

T m T e e
T
/5= 2240

VY pasubix BerBeil byHKIwu {/ f(2) mpousBoaHbIe OYIyT PA3THIHBIMU.

11.1. ArasuTnYeckKoe IpPOo/I0JI2KEHNE PeryJisipHoil (pyHKImit

Omnpenenienne 11.1. [lycrs dyukmus f(z) : M € C — C. O6nacrs G € C,M C G.
Oyukiusa g(z) € CHG). Ecim

f()=g(2), VzeM,

1o ¢(2) — aHasmuTH4YecKoe npomosKenune dpyukimu f(z) C M B obaactu G.

Puc. 11.1.
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ITpumep 11.1. [Tycre M = R, f(z) — onna u3 byskmmit {e”, sinx, cos x,shx, chz}, g(z) ana-
autnyeckoe npogposnkenune dyukmun u3 R B C. Torpa st dyukiuu 6yayT peryaspHbIMA

B C, u 110 Teopeme eIMHCTBEHHOCTN aHAIUTHYECKOoe 1pojokenne B C Oyer eauHcTBEH-
HBIM.

Onpepenenne 11.2. [Iycrs dynkuus f : B.(a) CC — C,tnea € C,r > 0, npuuem f €
CY(B,(a)). Torga (B,(a), f) — 2/1eMeHT € EHTPOM B TOYKE .

Omnpenenenne 11.3. Ilycrs ects asa snementa (B, (a), f) u (B,(b), g), n BeIIOIHSIETCS:
B,(a) U B,(b) # @,

npuieM f(z) = g(z) Vz € B.(a)U B,(b).

S

Puc. 11.2.

Torma (B,(b), g) momy4ueH HENIOCPEICTBEHHO aHAJIUTHYECKUM IPOJOJIKEHHEM U3 dJIe-

menta (B,(a), f).

3amernM, 4To0, ecian 3anaHbl Kpyru B,(a) u B,(b) u dysxuus f, ro dbynkiusg g B
OIPeJIeTIEHIN 3 OTIPE/IEJISIeTCsT OJHO3HAYHO (110 TeopeMe e IMHCTBEHHOCTH ).

Omnpenenenne 11.4. [Ipa snementa (B, (a), f) u (B,(b), g) Ha3bIBaIOT SKBUBAJIEHTHBI-
MU, ecan a = b, upudem f(z) = g(z) Vz u3 mepecedenus 3Tux Kpyros.

/

Puc. 11.3.

Omnpenenienne 11.5. Ilycrs 3ananst smementst (B, (a), f) n (B,(b), g) u KoHeunas mo-
CJIeJI0BATEILHOCTD daeMenTos (B, (aj), f;), j =1,...,k Takux, uro

rmn=r a=a, f1=/F,

Tk = P,y ak:bu fk:ga

IpIIeM JIIs KazKI0ro j = 2... k anementsl (B, (a;j-1), fj—1) ABIAIOTCA HETIOCPEICTBEH-
HBIMI AHAJUTHICCKUMIE IIPOJIOJIZKEHUSME JPYT JIPYyTa.
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Puc. 11.4.

Torga snement (B,(b), g) moryden u3 HadaibHOro ssnementa (B, (a), f) aHaguTU4Ie-
CKUM IIPOJIOJIXKEHNEM I10 KOHEYHOIl IeII0YKe 3JI€MEHTOB.

ITpumep 11.2. Ilycrs 3ajaH nepBbiil 91eMeHT — KPYT ¢ 1eHTpoM B Touke (1;0) u pasu-
ycoMm 1.

El = (31(1)791)7 91(1) = 17

rJe g1 — PeryJsipHas BETBb /2.

rJie go — PEryJsipHasi BETBb /2.
Eg: (Bl(_1)7g3)7 93(_]—) =e3,

rJie g3 — PeryJsipHasi BETBb /2.

Puc. 11.5.

[TocTpoum jipyryio nenovky sjaemeHToB. [lycrn

/2

Ey= (Bi(—1i),94), ga(—i) =€ "3,

rJie g4 — PEeryJsipHas BETBb /2.
Es = (Bi(=1),g5), gs(-1)=¢e3,
rJie g5 — PeryJsipHas BETBb /2.
Torna nernouku snementos By — Fy — E3 u By — FEy — E5 yaoBJIeTBOPAIOT Olpe/ie-
nennio 5,Ho E3 He skBuBasienTHa Es, T. K. g3(—1) # g5(—1).

Onpepenenne 11.6. Ilycts 3amanst snement (B,,(a), f) n xkpusas I',;, ¢ nagamom B
touke @ u kounoM B touke b, [',, € C. Ilycrs 2 : [a;l] — C — nopmasbhast mapamer-
puszanusa 'y, (1. e. mapamerp — mmia kpusoii). Torga amammTudeckoe IpomosKeHne
sstementa (B, (a), f) Broas kpusoit Iy, 910 smement (B,z(1), f(1)):
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Puc. 11.6.

1) Ecom 3r € (0;r].

2) Ecim 3(B,z(s), f(s)),s € [0;1]. Pamgmycer Bcex kpyros omunakosbie. Kosmaectso
KPYI'OB PABHO KOJIMYECTBY TOYEK Ha KPHUBOI.

3) Ecau cymecrByer menpepsiBHas dyukims ¢ : [0;1] — C:

Vs € [0;{] U [sg — 7380+ 7]

A\

Puc. 11.7.

ITpu nepecevenun Kpusoii I'y, TOUKH MOryT OBITH OJIM3KO, HO OHH COOTBETCTBYIOT
PA3HBIM 3HAYCHUSAM TIapaMeTpa.

B stom ciayuae snement (B,.z(1), f(1)) monyden us snementa (B, (a), f) nmyrem ana-
JIUTUYIECKOTO IIPOJIOJIZKEHNS BJ10JIb KpuBoit [y .

ITpumep 11.3. Ilyctb 3a/1a0 HAYATIBHBIN SJIEMEHT:

El = (B1(1)7g1>7 gl<1> = 17

rje g1 — peryasipHas BerBb {/z. Kpuas 'y _1 — BepXHsisd e[MHUYIHAS [OJIYOKPYZKHOCTb.

Puc. 11.8.

[Iycrs 3amana napamerpusaius z : [0; 7] — C
z(s)=e

1) r=1
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2)
p(2) = Vlei[es =e¥,
rie ¢(s) — menpepoiBHast GyHkIws; s € [0; 7).
3)

is

(Bi(e"), 95),  gs(e™) = e,

rJe gs — peryJasipHas BeTBb /2.
[Tocne anamuTudeckoro nponoszkenns [y Boomas kpusoit I'y j, mosrydmm:

(Bl<_1)7g7r): rue g(ﬂ') = e% .
OueBHIHO, 9TO TIPU AHAJIUTUIECKOM TIPOIOKEHIN F| BIOJb KPUBOM
{e”:selom]}, Z(s)=e ™,

nostyanm ssiement (By(—1), §.), rie

w3

gw(l) =€

Teopema 11.1 (O eMHCTBEHHOCTH AHAJIUTHYECKOTO TPOJIOJZKEHUsT BJOJIb KPUBOii). [Tycmo
sadarv, anemenm (B, (a), f) u kpusas om a do b Ty . Tozda pesysvmam anasumuneckozo
npodoadicerus 6doav kpueotli Iy, 3asucum moavko om kpueot u ne 3asucum om evbopa r
u anemenmos (B (z(s)), fs).

(] Ilpu jokazaresbeTBe OyJieM HCIIOJIB30BaTh ompejesaeHue 11.6.
[Iycth ecTh Ba Pa3IUIHBIX CeMEHCTBA JIEMEHTOB, JAIONINX AHAJTUTHICCKOE TPOJIOJI-
JKeHHue BIOJb L'y, T. €.

r € (0;ro),  Bp(2(s), fs), ¢ :[0;1] = C.

Fe(0;r0), Bi(2(s), f.), @:]0:]] = C.

Heobxomumo jokazars, ato (B,(z(1)), fi) u (Br(z(1)), fi) sxBuBanenrnnl. Be3 orpamnu-
YeHusi OOITHOCTU OyJeM CUUTaTh, 9To r < 7. Torja:

os) = foz(s)) = f(2(9)) = fola(s)), Yzel0ir), fo=f, fo=1.

Puc. 11.9.

OHpe,ZLeJ'II/IM YHCJIO

¢ = sup{t € [0;{][(s) = @(s), Vs € [0;t]}.

Hoxkaxkem, uto ¢ < .
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Puc. 11.10.

ITo ycisioBuIo:

T. k. .
fC? fC E (BT(Z(C>>>7

TO IIO TeOpeMe €IMHCTBECHHOCTH OHM COBIIa/JalOT BO BCEX KpPYyrax:

fC(Z) = f6(2)7 Vz € Br('z(C))'
Torma crpapenBo:
fo(2()) = fe(2(s)), s € e e+7],

YTO IIPOTHUBOPEYUT OIIPpCAC/ICHUIO BCJIMINHBI C. CJIG,ZLOB&TGJIBHO ¢ = | ¥ BBINOJIHIETCS:

filz(s)) = o(s) = &(s) = filz(s)), Vse[l—rl].

Puc. 11.11.

Takum obpazom, 110 TeopeMe eJIMHCTBEHHOCTH:

filz) = fl(z), Vz € B.(2(1)).

Buauut ssementsl (B, (z(1)), fi) u (Br(z(1)), fi) 5KBUBaJIEeHTHDI.
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Teopema 11.2 (O paBHOCHJIBHOCTH 3JIEMEHTOB BJIOJIb KPUBOI U BIOJIb IEMOYKU SJIEMEH-
TOB). OnpedeseHus aGHAAUMUYECKO20 NPOJONNHCEHUA INEMEHMA NO KOHEYHOT Uenowke U
Nno KPUoU PasHOCUALHDL.

O IIycrs smement (B,(b), g), moiyden u3 HadaibHOro vteMenta (B, (a), f) anamu-
THYECKIM IIPOJIOJIZKEHIEM TI0 TeouKe saeMentos (B, (aj), f;),j =1.. k.

Puc. 11.12.

Pacemorpum kpusyio I'y, — joMaHast, oCTpoeHHAST U3 OTPE3KOB [a;_1;a;],j = 2. .. k.
Torna naiinercst takoe 1 € (0579, aTo

Vso € [0;1],  Br(z(s0)) C By, (aj,),
J1g HeKoToporo j. Torma:

fso(2) = [i(2), ¥z € Br(2(s0)).

OmupesiesnM DYHKIUIO ©(S) CIIeAYIONIM 06pa3oM:

p(s) = fs(2(s))-

Torja momy4yum pery/spHoe IPOJOJzKeHIe BJ0Ib KpuBoii I'g .

ITycre 3amamst ssnement (B, (a), f) u xpusast I',, BIOIb KOTOPOIT 9TOT 3JI€MEHT aHa-
JIUTUIECKH TTPOIOJIZKACTCS.

Puc. 11.13.

Ir € (0; 7ol
A(B,z(s), f5),
Jp : [0;1]— = C, Vso € [0;1],
fso(2(5)) = @(s), Vs e 01N (sg—1;80+T).
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Puc. 11.14.

Bribepem Ha orpeske [0; (] 3Hauenns
0=81 <8y < ---< 8, =1

TaK, 4ro |s; — s;_1| <7, Vj=2...k.
U3 yenoBus ciemyer:

fs]'_1<z(s)) = 90(3)7 ij (Z(S)) = 90(8)7 Vs € [Sj—l; SJ]? J=2...k

T. .
f8j+17 ij € Cl(BT(Z(Sj—l)) N BT’(Z(SO))7

TO IIO TeOpeMe € JUHCTBECHHOCTH:

fsn(2) = [;(2), Vz € (Bp(2(s5-1)) N Br(2(s0))-

Crenosarensno (B,(z(s;)), fs;) ABIACTCS HEMOCPEICTBEHHBIM aHATATHYECKAM IPO-
noskenneM snementa (B,(z(s;j-1)), fs;_,), T. €. OBLIO HOCTPOECHO AHATUTHIECKOE MPOJIOJI-
JKEHHe 110 [eII0YKe JIeMEHTOB.

Teopema 11.3 (O monompomun). [Tycmo G C C — oduoceasnan obracmsv, 6 komo-
poti ecmv anemenm (B.(a), f), By(a) C G. Tozda Vb € T' pesysvmam anarumuseckozo
npodosoicenus (By(a), f) 6doav xpusot I'yy 3asucum mosvko om mouku b (ne 3asucum
om Lyp). T. e. umozosas dynryua 6 obaacmu G 00n03HAUHAA.
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