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6 A. A. Tloxapckwii
1. O6ob6miennbie DYHKIMI OJHOI IIepeMeHHO

1.1. IIpocTpamcTBO 006001TIeHHBIX (DYHKITIIA.

Ounpepenenne 1.1 (Hocureas venpepbiBaoit dyukimm). Hocumenem rnenpepueroll dynkuuy ¢ Ha-
3bL8aATN, MHOHCECTIEO

suppp = {z | (z) # 0}.
Def Coll 1.2 (ITpoctpancTso ocHOBHBIX dyHKIWA). [Tycms dynryus ¢ : R — C ydosaemeopsem
YCAOBUAM
e GeckoneuHas quddepenmupyemocts: ¢ € C°(R);
e uHUTHOCTL HOCUTENSA: cywecmseyem R > 0 maxoe, umo supp ¢ C [—R, R|.
Tozda Pynryuto ¢ Hazwveaom ocnoenol Gyrryuer.

o Muootcecmeo ecex 0cHOBHBIT PYHKUUT HA3BLBANOM NPOCMPAHCMEOM OCHOBHULT PYHKUUL, KO-
mopoe oboznaywarom D(R) uau, coxpawenno, D.

Teopema 1.3 (Croiicra ocHoBHBIX byHKIHil). Cnpasediusvs caedyrougue YmeepHcoeHus.
(1) a€ C*(R), be C*R), pe D,y € D = ap+ by € D;
(2) pe D = ¢ €D.

HokazareabcTBo. OueBnano. []

Def Coll 1.4 (Cxomumocts B embicae D(R)). [osopam, wmo nociedosamesvnocmsd ochoSHUT Pyrik-
yut {pn 2, crodumea npu n — oo k dynryuy @ 6 cmucae D, u nuwym

D
Pn — @,

n—o00
ecaly

o cywecmeyem R > 0 makoe, wmo das aobozo n € N eepro, wmo supp ¢, C [—R, R];

e das arbozo0 p € 7, nocaedosamesvrocms GyHKUUL {go%p) ]

dyrruun ©P pasromepro na R.

cxodumes npu n — o0 K

Teopema 1.5 (CymecrBoBanue riajikoit cpesku). [ycmos —o0o < a < a < b < f < +00.
Tozda cyuwecmsyem dynkyua X makas, 4mo
(1) x € C=(R);
2)VzeRO< x(x) <1;
(3) V€ [a,b] x(z)=1;
(4) VzeR\ (o,8) x(x) =0.

okazareancTBo. bes jokasarenbcrsa. [

Def Coll 1.6 (Ilpocrpancrso obobmennbix dyukimii). [Tycms omobpasicenue
f:DR)3¢pr— (fp) €C
Y0d0BAEMEOPAE, YCAOCUAM
e JIMHENHOCTD: das 406uT p1,ps € D(R) u aq, a0 € C sepro, wmo
(f, capr + anpa) = a1 (f, 1) + aa(f, p2);
® HEIPEPBIBHOCTL: 044 410000 NOCACIOBAMEALHOCINY 0CHOSHUT Gynkuul {vn,}oo, makot,

Yo On 250 sepro, wmo lim (f, p,) = 0.
n—oo n—oo
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Tozda omobpascerue [ nasvisarom obobuiennoti dynrkyued.
o Mnootcecmeo ecex 0600uLeHHBIL PYHKUUT HA3BLBAIOM NPOCMPAHCMEOM 00006ULCHHBT HyHK-
yud, komopoe obosuauaiom D' (R) uau, coxpawenno, D'.
1.2. PerynsapHble 06001IeHHbIE (DYHKIINN.

Onpenenenne 1.7 (Peryiaspubie o6obiiennbie byukiun). Obobwennyto dynkuyuto [ Hazwveaom
peayaaprot, ecau cywecmeyem F € Ly jo.(R) makxas, wmo

VeeD (fp)= / F(2)p(z) dz.

Ipu amom hynkyuro F naswearom adpom peaysapnoti obobuernnoti pyrnrxuyuu f.

Th Coll 1.8 (O6umit Buz peryisapuoit obo6imenuoit dbyukimn). [Hycms F € Ly j,.(R), mozda omo6-
pastcenue

£iD®) 31— (f9) = [ Faols)dsec
R
aeagemcea (pe2yrapnot) obobuwernnol dynryued.

Hoxka3zarenbcTBo. [Iposepum jinneiinocts orobpazkenust f. st ii00bix o1, 02 € D(R) u ag,ay € C
BEPHO, 9TO

s +axg) = [ Fa)(anei(o) + axpa(o) do =

- / F(2)p () dz + o / F(@)ps(e) de = ar(f, 01) + as(f, 2).

[IpoBepuM HempepbIBHOCTH oToOpazkenus f. IlycTh 3agana mocjie1oBaTe/ IbHOCTh OCHOBHBIX (DYHK-

. 00 D .
muit {p, 5%, Takag, aro ¢, — 0. 13 onpenenenus cxopumoctu B D cienyer, uyto Haiinercs R > 0
n—oo

TaKoe, YTO HOCUTEN BeeX DYHKINIA U3 MOcae0BATeIbHOCTH {p, }°° | IpUHa IIe)KaT 0oTpe3Ky [— R, R).
U3 yenosust F' € Ly jo.(R) corenyer, uro

R
MY / |F(2)| dz < co.
-R

ITycrs Teueps 3a1aH0 LPou3BoJbHOE & > (. VI3 paBHOMEPHOR CXOAMMOCTU 110C/1€10BATe/1LHOCTH
{en}oe, caenyer, uro naiigercs N € N takoe, aro

13
N .
TN e e < g
CaenoBaTesibHO, JJid J1000r0 n > N BEpHO, 4TO
R R
(, on)| = / F(a)pn() da| = / P(2)gn(x) dz| < / F(@)]pn(@)] do <
R R —R
R
£
< . F(z)|d M<e O
max_ [ <x>|/\ (@) de < M <2
R
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Onpenenenne 1.9 (Hynesas o6obuiennas dbyukuus). Hyaesotl obobwentols dynruuet nazveaom
pe2yaapHyo 0bobuientyto GyrKuuo suda

VeoeD (0,p)=0.

Onpenenenne 1.10 (0-byukuust). 0-pynryueti na3vearom pe2yiapuyo 0606wWeHny0 GYHKyu0 6uU-
da

YypeD (Q,gp):/gp(a:)dx.

1.3. Cunrynspubie 000011IeHHbIE (DYHKITUN.

Ounpenenenne 1.11 (Cunrynspubie obobienabie dbyuknun). O60buwennas GyHKUUA HA3DLEAEMCH
CUHYAAPHOT, €CAU OHA HE ABAACNCA PELYAAPHOT.

Onpenenenne 1.12 (§-byuknus Jupaka). 0-gynryuet Jupara nazwvieatom omobpascenue 6uda
VoeD (4,¢)=¢0)

Th Coll 1.13 (Cunrynsgpuocts §-byukunu Tupaka). o-gynryusa Jupaka — cuneysapras 0606uen-
HOA PYHKUUSL.

HokazareabcTtBo. Pakr § € D' jIerko cleyeT u3 onpese/eHust.
JloxkazarebcTBO CHHTYAIpHOCTH d-DyHKInn /lnpaka nposeaem ot mpoTuBHOTO. [IycTh cymecTByer
F € Ly 1,.(R) Takas, aro

VoeD (0,p)= /F(:E)cp(x) dx. (1.1)

R
N3 teopemsr 1.5 caenyer, uTo Haiijgerca Y. € D Takas, 410
(1) VzeRO< x(2) < 1;
(2) Vo e[-¢ge] xe(z) = L;
(3) VaxeR\ (—2¢2¢) xe(x) = 0.
Orcroma u u3 (1.1) coremyet, uro

/F(x)xs(x) dxr = (9, x:) = x(0) = 1. (1.2)
R
C apyroit croponsl, u3 yeaosus F' € Ly ,.(R) caenyer, uro

/F(x)xg(x)dx </|F(x)|dx—>0. (1.3)

e—0
R

Cpasnusas (1.2) u (1.3) npuxoauMm K nporuBopednio. [
Onpepnenenne 1.14 (§(x — a)). Hycmov a € R, mozda

VeeD (iz—a)p)=pla)
Onpenenenne 1.15 (P1).

1 ef .
VyoeD (P—,go)zv.p./@dxd:f im / @dx.
x x e—+0 x

R |x|>e
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1 1
Teopema 1.16 (Cunrynapuocts P=). P — cunzyaapnas obobwennas Gynwyua.

Nnea pokazaTeancTBa: BrioueHue 73% € D' nupumem 6e3 10KA3aTENbCTBA.

JlokazaTesbCTBO CHHTYAPHOCTH 0000IeHHoi (byHKIum Pi poBeieM OT NpoTuBHOTO. [lycTh Cy-
mecrByer F € Ly j,.(R) Takas, aro

VeeD (Pé,go) _ /F(a‘:)gp(x) dz.

Hnst moboii ¢ € D BepHO, ut0 xp(x) € D U, ciegoBaTeabHO,

/ F(z)zp(z) de = (Pi,w> = lim [ p(z)de = / () da. (1.4)

e—+0
|z|>e

YdauThIBasi, 4TO (¢ — HPOU3BOJIbHAA OCHOBHas dbyHKIws, u3 (1.4) ciaeayer, uro xF(z) = 1 npu mo-
arm Beex z € R. Omnaxo, dynknus F(z) = 1 He sBisiercs CyMMHPYeMO#i B OKPeCTHOCTH HyJISL H,

CJIeIOBATEIBHO, He TPUHAIEKHAT Ly j0.(R). O

Omnpenenenne 1.17 (P=).

2 k) =)
1 pl) =X S ()= e
VneN VepeD (P—,gp) = v.p./ h=0 dr = lim h=0 dz.
" " e—+0 "
R ja|>e

Teopema 1.18 (CunryssipHOCTD Pﬁ) IIpu n € N omobpasicerue Pﬁ — CUMRYAAPHAA 0000ULCHHAA
Pyrruua.

Npes nokazareancrBa: Camocrosare/bHO. [

1.4. Caoxxkenne 06001mIeHHBIX (DYHKITHIA.

. pop_ 1.19 (Cuoxkenune peryssipabix 0600meHHbIx GyHKIuii).

Onpenenenne 1.20 (Cymma 0600meHHBIX DYHKIHI).

Teopema 1.21 (KoppeKTHOCTBH ONpee/IeHdsT CyMMbl 000OIMIEHHBIX hyHKIHUIL).

LTerko nposeputs, uro (f + g) € D',
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. pop_ 1.22 (YMmHO)KeHHe peryJspHoii 06o6ienHoil hbyHKIUN HA GECKOHETHO

auddepeHnupyemMy o HyHKIH).

Onpenenenne 1.23 (Vmuoxkenue o600menHol (yHKIuE Ha GeckoHeYHO TubbEPEeHIUPYEeMYO
dbyukIH©O).

Teopema 1.24 (Koppexkrhocrs onpejesenus npousse/ienus o6o0iennoii GyHkinun Ha 6eCKOHETHO
nuddepernupyemyo QyHKIHIO).

IIpumep 1.25.

IIpumep 1.26.

IIpumep 1.27.

. pop_ 1.28 (TIpousBojHas T1aJIKOM peryasipHoit 06o6menHoil hyHKIMH ).
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Def Coll 1.29 (I[Tpoussoauas o6obmenHoil dbyHKINN).

Teopema 1.30 (KoppekTHOCTH Onpeeiennst mpou3BoAHOH 06001eHHON (DyHKIHN).

Sagaua 1.31.

IIpumep 1.32.

Sagada 1.33.
IIpumep 1.34.

IIpumep 1.35.

11
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Th Coll 1.36 (duddepennupoBanme cKaukoB B cMbicse D).

IIpumep 1.37.

Th Coll 1.38 (O6muii Buj pentenns ypasuenust y' = 0 B D').
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Teopema 1.39 (O6muii B pentenns ypasnenus y™ = 05 D').

Def Coll 1.40 (Hocuresnb o6obimenHoit hyHKImnI).

13
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Th Coll 1.41 (O6muii Bux 06001IeHHON DYHKIINH).

3amaua 1.42.

Teopema 1.43 (O6muii By 06001eHHON GYHKINE ¢ HOCUTETIEM COCPEJOTOUCHHBIM B TOUKE).
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Teopema 1.44 (O6Giee permrenne ypabhenus zy = 0).

Teopema 1.45 (Obuiee pemenue ypasaenust 2"y = 0).

Th Coll 1.46 (O6rmee pentenue ypaBHenus ry = f).

(1)
(2)

15
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Ilpumep 1.47.

IIpumep 1.48.
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Teopema 1.49 (ObGmiee pemenne ypasuenus "y = f).

(1)
(2)

IIpumep 1.50.

. pop_ 1.51 (3amena nepeMeHHBIX B DEryIsipHOil 0606ImeH o Dby HKIHN ).

17
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Onpenenenne 1.52 (3amena nepeMeHHBIX B 0600ImeHHON DYyHKIMNT).

IIpumep 1.53.

IIpumep 1.54.

Def Coll 1.55 (Cxoqumocts B cmbicae D).

Th Coll 1.56 (IIpenenbubiii mepexon moj 3HAKOM MPpOu3BOAHOI B D).

IIpumep 1.57.

Teopema 1.58 (Teopema JleGera o mpeebHOM MEPEXOIe MO/ 3HAKOM HHTETrpaJa).
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Teopema 1.59 (Teopema JleGera o npejeasrom nepexone B D).

Teopema 1.60 (OrpunarenbHblii ipuMep K TeopeMe Jlebera).

Onpenenenne 1.61 (J-o6pasHast MOCJIEI0BATEIBHOCTD).

Th Coll 1.62 (0-06pa3nas HOCIEA0BATEIBLHOCTD (JOCTATOYHOE yCJIOBHE)).

19
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Teopema 1.63 (IIpumep 6-06pa3Hoii 10CIETO0BATEIBHOCTH).
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Ounpenenenne 2.1 (Ilpoctpancrso ocnosubix dyukmuii D(R™)).

Onpenenenne 2.2 (ITpoussoanas ocuoBHoii dbynknuu D(R™)).

Teopema 2.3 (CymiecrBoBanue riajakoii cpeskn B R™).

Ounpenenenne 2.4 (IlpocrpancrBo o6obmennbix dyukmuii D'(R™)).

21
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Ounpenenenne 2.5 (IIpomssognas o6obmennoi dynkmun u3z D' (R™)).

Teopema 2.6 (O6mmit Buj 06o6mennoit dyukmun uz D' (R™)).

Onpenenenne 2.7 (0-dbyukius B D'(R™)).

Onpenenenne 2.8 (§-dyukmus Tupaka B D'(R™)).

IIpumep 2.9.

Omnpenenenne 2.10 (0-pyHKIUA cOCpeOTOTCHHAA Ha IOBepXHOCTH B R3).

Onpenenenne 2.11 (3amena nepemeHHBIX B 00001menHo# dbyuknuu u3 D'(R™)).

3ameuanne 2.12.
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‘pop_ 2.13 (IIpsimoe mpousBejeHne PEryaspHBIX 0000IIEHHBIX (DYHKIHIL).

Def Coll 2.14 (TIpsimoe nponssenenne o600IIEHHBIX (DYHKITHI).

Teopema 2.15 (KoppeKTHOCTD ONpeieeHusl PSMOr0 MPOU3BEIeHUsT 0000MIEHHBIX (DYHKITHIA).

IIpnmep 2.16.

Th Coll 2.17 (CpoiicTBa IpaAMOro Npou3BeeHust 000OMIEHHBIX (hYHKIHIA).

NN
W N =
~— —
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Onpenenenne 2.18 (Cpeprka Kaaccmueckux hyHKIHIA).

‘pop_ 2.19 (Creprka peryasgpHbix 0000meHHbIX byHKIHMIL).
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Def Coll 2.20 (Cseprka 06061menubix dbynknuii 8 D’).

Th Coll 2.21 (CymiecrBoBanue cBepTku 06001eHHbIX byHKIuMil B D).

25
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Teopema 2.22 (CpoiictBa cBepTKE 0600IIEHHBIX BDYHKIIHIT).

(1)
(2)

IIpumep 2.23.
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IIpumep 2.24.

Th Coll 2.25 (CpoiicTBa cBepTKE 06001IeHHON 1 TIaAK0# (hyHKIHIT).

(1)
(2)

27
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Th Coll 3.1 (O6muii Bux pemenus guneiinoro auddepennuanbaoro ypasuenus B D').
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29
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IIpumep 3.2.

Th Coll 3.3 (CBs3b MeXK/Iy KJIACCHYCCKHIMH W 0OODIIEHHBIMI PEIeHusIME JHHeiHOTro Tuddepe-
[UATBHOTO YPABHEHNU ).
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Def Coll 3.4 (Pyngamenranbioe pererne auddepeHnuaabLHOr0 onepaTopa ¢ MOCTOSTHHBIME KO3(h-
dunmenravn B D'(R)).

Teopema 3.5 (Pyngamenranbioe perienne uddepeHInaIbHOIO ONEePATOPa € MOCTOSHHBIMU KO3(h-
dunuenravu B D'(R)).

IIpumep 3.6.

Th Coll 3.7 (HactHoe pelenne HeOTHOPOAHOTO JAuddepeHITMATBEHOTO YPABHEHHSI ¢ MOCTOSTHHBIMU
ko dburuenramu B D'(R)).



32

IIpumep 3.8.

IIpumep 3.9.

A. A. Tloxapckuwii
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Def Coll 3.10 (®ynmamentanbioe perienne auddepeHInaaIbLHOr0 oneparopa ¢ nepeMeHHbIME KO-
s dunuentamu B D'(R)).

Teopema 3.11 (OyujgamenTaibHoe perienne qudbepeHInaIbHOro onepaTopa ¢ IepeMeHHbBIME KO-
s dunuenramu B D'(R)).

IIpumep 3.12.

Th Coll 3.13 (YacTHoe pelteHre HEOTHOPOIHOTO TudbMEpeHITHATBHOTO YPABHEHNS € TTePeMEeHHBIMU
ko duruenramu B D'(R)).
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Th Coll 3.14 (HacrHoe pernieHure HEOIHOPOIHOTO M DEPeHITHAaIbHOIO yPABHEHHUS € IePEMEHHBIMU
ko3 durEenTaMu 1 PeryaspHoil mpapoii yacTeio B R).

IIpumep 3.15.
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Def Coll 3.16 (Oneparop [rypma-/IuyBusiis).

Def Coll 3.17 (Oyukius ['puna oneparopa IItypma-JTunysuiis).

Th Coll 3.18 (ocrarounoe ycsiopue cymecrBoBanus dbynkiuun ['puna omeparopa Ilrypma-Jlny-
BILILISA).
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Teopema 3.19 (O6parusiii onepatop K omeparopy Irypma-JInysumnis).
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2CrpaBeyIMBOCTH Pa/i, OTMETHM, UTO 3/€Ch TAKKE HYZKHO IIPEIOI0KATD, UTO P U ¢ — 6ecKoHedHo auddepeHim-
pyembie QyHKITHH.
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Def Coll 4.1 (Knacc Ulsapna S(R)).

Def Coll 4.2 (Cxomumocts B cmbicae S).

Def Coll 4.3 (IlpoctpatcTBo 0600OmEeHHBIX (DYHKIHI MeJIEHHOTO POCTa).

Teopema 4.4 (Cssb Mexny D u S u D' u S').

(1)
(2)

IIpumep 4.5.

(1)
(2)
(3)

Teopema 4.6 (locrarounoe ycioBue TPUHAIICKHOCTH PEryJIsspHoil 0600menuoit dbyuknnn u3 D’
kiaaccy S’).

(1)
(2)
(3)
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Onpenenenne 4.7 (IIpeobpaszosanne @ypne na S).

3ameuanue 4.8.

Teopema 4.9 (OcuoBubie cBoiicTBa npeobpaszoBanust Pypoe na S).

39
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Teopema 4.10 (O6parnoe npeoGpasopanme Pypre Ha S).

(1)
(2)

‘pop_ 4.11 (TIpeobpasoanne Pyphe perysasipHoii 0600mIEHHON QYHKINH).

Def Coll 4.12 (TIpeo6pazosanue Pypbe Ha S').
Teopema 4.13 (Koppekrrocth onpenesennst npeobpazosanust Pypbe Ha S’).

Th Coll 4.14 (OcuosHble cBoiicTBa npeobpazosanus Pypbe Ha S').
(1)
(2)
(3)
(4)
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Teopema 4.15 (O6parroe nmpeobpasopanne Pypoe ra S').

(1)
(2)

Teopema 4.16 (HenpepoiBrocTs npsmoro u obparuoro npeobpasosanuii @ypee B 5').

41
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Onpenenenne 4.17 (Ceeprka 06061menubx Gynknuii B .S’).

Teopema 4.18 (CymecrsoBatue cBepTki 0606menHbx GyHKwmii B8 S').

Teopema 4.19 (ITpeoGpazopanne Pypre MOCTOAHHON BDYHKINH).

Onpenenenne 4.20 (O606menuast GyHKIUSA xiio).

Onpenenenne 4.21 (O606uenHas GyHKIUA %11.0).

Th Coll 4.22 (IIpeobpazosanue Pypoe (x)).
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Teopema 4.23 (IIpeoGpasosanue Dypbe xilio)'

Th Coll 4.24 (Dopmymast Coxonkoro).

Teopewma 4.25 (IIpeoGpasosanne Pypne P1).

43
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Teopema 4.26 (Merox @ypre nocrpoenns dyHaamMerTaabHOro pemenne quddepeHaibHOro ome-
paropa ¢ mocrosiHabiMi Ko durmentamu B S'(R)).

[

[

[
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Def Coll 5.1 (®yunamentanbproe perrenne guneiinoro auddepenmmansaoro oneparopa B D'(R™)).

3ameuanue 5.2.

Teopema 5.3 (Pyumamenranabaoe penierne AudbepenuaIbHOro OnepaTopa B YaCTHIX TPOU3BOJI-
HBIX ¢ MOCTOSTHHBIME KodDurmentamu B D' (R™)).

IIpumep 5.4.

IIpumep 5.5.
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Def Coll 5.6 (Popmanbio conpsizkeHnbiii onepatop B D' (R™)).

Th Coll 5.7 (Hactroe pererue HeOTHOPOAHOTO TudbdepeHInaIbHOI0 ypaBHeHHsT B YaCTHBIX PO-
u3BonHbIX B D'(R™)).

Teopema 5.8 (Hacrroe perrenne HeOmHOPOAHOTO A DepeHITTATBLHOTO yPABHEHUS B 9aCTHBIX [PO-
M3BOJHBIX C TOCTOSHEBIME Koaddunnentamu B D'(R™)).
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Th Coll 5.9 (HactHoe perenne HeOTHOPOAHOTO AudDePEHITMATBEHOTO YPABHEHHSI ¢ TOCTOSTHHBIMU
ko3 dunmenTaMu u peryJaspHoil mpasoii yactbio B R™).

Def Coll 5.10 (DymmamenTaibHOe pelienue oneparopa Jlamnaca).
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Th Coll 5.11 (®ynjamenTaabHOe pelienue olneparopa Jlamiaca B R?).

Th Coll 5.12 (Pyunsamenranbioe perenue oneparopa Jlamnaca B R3).
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Def Coll 5.13 (OyupaMenTaabHOe pelleHne OepaTopa TeIIonPOBOIHOCTH ).

49
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Th Coll 5.14 (PynmamMeHTagbHOE PENICHAE ONEpaTOpa TeILTONpOBoAHOCTH B R,

Def Coll 5.15 (®yupamenTaabHOe pellleHrne BOJTHOBOIO OMepaTopa).
[

Th Coll 5.16 (®ynamenTaabHOE PEIIeHRe BOJHOBOrO omneparopa B R,
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Teopema 5.17 (®ynjgaMeHTaILHOE PENIeHIe BOJHOBOTO onepatopa B R*T1).

51
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Teopema 5.18 (IIpeobpaszosanue @ypbe d-bynxiuu, cocpeporouennoii na cdepe s R?).
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Teopema 5.19 (PyHpaMeHTAILHOE PENIEHAe BOJIHOBOrO omepaTopa B R311),

Def Coll 5.20 (®Pymmamentaibaoe perrenue oneparopa Ipeaunrepa).
[

Teopema 5.21 (PynmamenTanbioe pemenne oneparopa Llpeauarepa 8 R,

53



54

A. A. Tloxapckuwii
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Onpenenenne 6.1 (O6uwmii Bug HEOMHOPOAHOTO JHHEHHOTO MH(bEPeHITNAIbHOIO ypaBHEHNS B
YACTHBIX MPOU3BOJHBIX BTOPOTO MOPS/IKA).

3ameuanue 6.2.

Def Exam 6.3 (ITonokurebHO onpe/iejieHHAsS MATPHUIIA).

Def Exam 6.4 (Quumnrudeckuii tun guddepeniuaibHoro ypaBHeHus B 9aCTHBIX TIPOU3BO/IHBIX ).

$Marpury A maszsBaoT cummerpuunoi, ecmn V0,5 € {1,2,...,n} aij = aj;.
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Def Exam 6.5 ([Tapatonundeckuii Tun audepeHnuaaisHoro ypaBHeH sl B YACTHBIX TIPON3BOJIHBIX ).

Def Exam 6.6 (I'unep6osimaeckuit Tun audbepeHnuaabHoro ypaBHeHns B 9aCTHBIX IIPOU3BO/HBIX ).

Def Exam 6.7 (Ypasuenue I1Ipeaunrepa).

Def Exam 6.8 (I'1a1kocTh TpaHUIBl 00JaCTH).
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Teopema 6.9 (Ilepsasi dpopmyna I'puna).
[}
[
[

Teopema 6.10 (Bropasi dopmyia ['puna).
[ J
[}
[

Teopema 6.11 (IIpuHIUT MAKCHMYMa JIJIsi TADMOHIUYECKHX (DYHKIIHIA).

Th Exam 6.12 (CymecrBoBanue 1 eJMHCTBEHHOCTH DeIIeHUsl BHYyTPeHHeH 3ajadu Jlupuxie st
ypasHenusi [Tyaccona).



58 A. A. Tloxapckuwii

Th Exam 6.13 (CymecrBoBanne u eJMHCTBEHHOCTh DeIeHNsT BHyTpeHHel 3amaqu Hefimana st
ypasHenus [lyaccona).

Teopema 6.14 (CyiiecTBoBaHNEe W €IUHCTBEHHOCTDH PEIEHUsT BHYTPEHHEH CMeNaHHON 3a71a49u st
ypasuenusi [Tyaccona).
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Ounpepenenne 6.15 (PeryasipHoe moBejienne rapMOHHIeCKOil (byHKIUH HAa GECKOHEUHOCTH ).

(1)

(2)
Teopema 6.16 (CymniecTBoBanze U ¢JMHCTBEHHOCTD PEIeHust BHEITHelH 3agaun Jupuxiie s ypas-
nenus Jlamnaca).



60 A. A. Tloxapckuwii

Teopema 6.17 (KouTp-npnMep K TeopeMe 0 e JHHCTBEHHOCTH pellleHusl BHelIHel 3anaun Jupuxire
It ypaBHenus Jlammaca).

Th Exam 6.18 (IIpejcrasienue mpon3BOIbHONA MIAAKONH (GYHKINE B BHIE CYMMBI MOTEHIIHATIOB
(06beMHOTO, IPOCTOrO U ABOHHOIO CJI05)).
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Ounpepenenne 6.19 (Jlorapudmvuveckuii moreHuam).

Ounpenenenne 6.20 (O6beMHBI TOTEHITHAT).

Omnpegnenenne 6.21 (ITorennuan npocroro cios B R?).

Omnpenenenne 6.22 (ITorermman mpocroro cios B R3).

61



62 A. A. Tloxapckuwii

Omnpenenenne 6.23 (Tlorennuasn jsoiinoro ciog B R?).

Omnpenenenne 6.24 (ITorennuan asoiinoro ciaod B R3).

Def Exam 6.25 (Oynknug ['puna Bayrpenneit 3anaun lupuxie s oneparopa Jlammaca).

3amMmeuanne 6.26.

Th Exam 6.27 (OcnosHble cBoiicTBa dbyHKIMA ['puHa BHYTpeHHeil 3a1a49u JupuxJie /ist onepatopa
Jlamaca).
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Th Exam 6.28 (Beipaxkenne pemennsi BHyTpenneii 3amaun Iupuxmae nis ypasuenns [lyaccona
gepe3 dyuknuo ['puna).



64 A. A. Tloxapckuwii

Th Exam 6.29 (Oyuknus ['puna Buyrpenneii 3ajgaun Jupuxie jgisi oneparopa Jlamiaca B mape).

Teopema 6.30.
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Th Exam 6.31 (KondopMuas HHBApHAHTHOCTL omepaTopa Jlammaca B R?).

Th Exam 6.32 (Oynxuua 'puna 3agaun Jupuxie nis oneparopa Jlamiaca B obnactu B R? (npej-
craBJieHne depe3 KOHGOPMHOE 0TOOpaKeHue)).
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IIpumep 6.33.

Def Exam 6.34 (Knaccnueckag 3agaua Komu qyig ypapHeHHs TeILIONpoBoaHocTn B R 1),

Def Exam 6.35 (O600mennas 3anada Komm 115 ypaBHeHAS TEIOIPOBOIHOCTH B R™T1),
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Th Exam 6.36 (Teopema cyiiecTBoBaHWs W €JMHCTBEHHOCTH DerieHnst 06001eHHol 3a1aan Korn
JUlsl ypaBHEHU TeIIonposoaHocTd B R™T1),
[



68 A. A. Tloxapckuwii

Teopema 6.37.

Teopema 6.38 (IIpenesn dyHIAMEHTATBLHOTO PEIIeHNsT yPABHEHUS TEMI0NPOBOAHOCTH 1pu ¢ — +0).

Th Exam 6.39 (Teopema cyIecTBoBaHUs U €JIMHCTBEHHOCTH PEIIeHUs KJIaccuIeckoii 3agaqu Korn
JUIA YPAaBHEHUA TEIIONpPoBogHOCTH B R,
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70 A. A. Tloxapckuwii

Def Exam 6.40 (Knaccudeckas 3anada Komm /1 BoiHoBoro ypashenus B R"1),

Def Exam 6.41 (OGo6uiennas 3ana4ua Ko /1 BojHOBOTO ypasHenus B R ).

Teopema 6.42 (Teopema cyIecTBoBaHUSI M €MHCTBEHHOCTH pereHusi 00001eHHo# 3agaqn Korm
JUTA BOJHOBOTO ypaBHeHust B R"T1).
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Onpenenenne 6.43 (3ana3abBaONmuil TOTEHIIUAT).

Teopema 6.44 (Teopema CyIIeCTBOBAHUS U € IMHCTBEHHOCTH PEIEHUs KIaccuaeckoit 3amaun Koru
JUTS BOJHOBOTO ypaBHeHus B R1T1),

[ ]

[



72 A. A. Tloxapckuwii

Teopema 6.45 (Teopema CyIecTBOBaHUs U €IMHCTBEHHOCTH PEINeHNs Kaaccudeckoil 3amaun Korn
JUIsl BOJIHOBOTO ypaBHeHus B R?T).
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Teopema 6.46 (Teopema cyIecTBOBaHUS U €IMHCTBEHHOCTH PEINeHUs Kaaccudeckoil 3amaun Korn
JUIsl BOJIHOBOTO ypaBHeHHsd B R3TL).

Def Exam 6.47 (OGo6mennas 3anaua Ko s ypasuenust [Ipeunrepa B R,

Teopema 6.48 (Teopema cyIiecTBOBaHUS W €MHCTBEHHOCTH perieHusi 0000menHoi 3amaan Kormn
quia ypasienua [penunrepa B R,



74 A. A. Tloxapckuwii

Th Exam 6.49 (CkopocTb pacnpocrpaHeHusi BOSMYIIEHWs ISl ypaBHEHUT MareMaTndecKoil (pusu-
KU, 3aBHCAIINX OT BPEMEHH ).

(1)
(2)
(3)

Def Exam 6.50 (Tlepeauunii GpoHT BOTHBEI).

(1)
(2)
Def Exam 6.51 (3aauuii bpoHT BOJIHB).

(1)

(2)
Th Exam 6.52 (Ilepexnuii u 3amnuii hbpoHTH BOJIHBI ISl ypaBHEHHIT MaTeMaTHIeCKOH (GU3NKH,
3aBUCSINUX OT BPEMEHM).

(1)

(2)
(3)
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76 A. A. Tloxapckuwii

Th Exam 7.1 (CymecrBoBanue n e JHHCTBEHHOCTD perterus 3aa4qu Komm qyist auHeitHoro audde-
PEHIINATBHOTO YDABHEHWs B 00JIACTH PETyIsSPHOCTH ero KoadhdunneHTon).
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78 A. A. Tloxapckuwii

Teopema 7.2 (CymiecTBoBanue u eJIMHCTBEHHOCTD DeleHus 3aja4qu Ko /71t CucTeMbl JIMHeHbIX
quddepeHnnaTbHBIX YPABHEHHH B 00JIACTH PEryIsSpHOCTH ee KO3(MQUIHEHTOB).

Teopema 7.3 (CyinecToBaHue U e IMHCTBEHHOCTD PEIeHNs 33,1891 Ko /711 CHCTeMbl HeJIMHEeHHBIX
b depeHInaTbHBIX YPABHEHUH B 00JIACTH PEryISIPHOCTH ee KOdhDHUIUeHTOB).
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Teopema 7.4 (KoHTpupumep K Teopeme O CYNIECTBOBAHWU M €JIMHCTBEHHOCTH DEIIeHHs 3a1a49u
Ko st HenuHeirHoro auddepeHnuanisHoro ypaBHeH s ).

Def Exam 7.5 (Marpuna Monoapomun).
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Th Exam 7.6 (IloBejieHue pernierust CUCTEMbI TUHERHBIX JudDepeHITaTbHBIX YPABHEHHI B OKPECT-
HOCTH 0c000i ToUKH (caydaii cOOCTBEHHOTO BEKTOPA MATPUIIBI MOHOJIPOMUH) ).
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Teopema 7.7 (ITosenenue periennst cucreMbl JuHeHBIX Aud depeHnmanbHbIX ypaBHEHHH B OKPeCT-
HOCTH 0c000i TOUKH (cJIydaii TPHCOeINHEHHOTO BEKTOPA MATPHIILI MOHOJAPOMHEN)).



82 A. A. Tloxapckuwii

Th Exam 7.8 (IToBesenne pernenns aunHeiHOTO M depeHInagIbHOr0 ypaBHEHHsT BTOPOTO MOPSIIKA,
B OKPECTHOCTH KOHEYHOH 0C0BOil TOYKH).

[ ]

[

Def Exam 7.9 ([Ipasuwibhas ocobas Touka JmHeiHOro nauddepeHnnaspbHoro ypaBHeHus: BTOPOro
HOPSIKA).

[ ]

[ ]
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Th Exam 7.10 (Teopema @ykca (ciywaii Konednoit ocoboii To4ukn)).

(1)
(2)

Def Exam 7.11 (XapakTepucTuueckie MoKa3aTeJn B OKPECTHOCTH KOHEYHO MpPaBUIBHON 0060
TOYKH).

Teopema 7.12 (Cesa3b Mekly XapaKTEePUCTHICCKAMH MOKA3ATEJNSMH W MOBEJICHUEM DElleHus B
OKPECTHOCTH KOHEYHOU MPABUIbHOI 0c060il TOUKH).



84 A. A. Tloxapckuwii

Th Exam 7.13 (Ilpeo6paszosanue Jjnneiinoro auddepeHnnaibHOro ypaBHeHns: BTOPOro MOPsiIKa,
33 IaHHOTO B OKPECTHOCTH OECKOHEYHOCTH, B JHHeiHoe muddepeHnnaIbHoe ypaBHeHHsT BTOPOTO T0-
psijiKa, 33JJAHHOE B OKPECTHOCTH HYJIsI).

Teopema 7.14 (IToenenue pemennst auHeiiHOro Aud depeHIaaIbHOr0 ypaBHeHust BTOPOro MOpsiiKa,
B OKPECTHOCTH GECKOHEYHOCTH ).
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Def Exam 7.15 (BeckoHeuHO yiajieHHAas TPaBUIbHAsI 0c0bas TOUKA JUHEHHOrO nuddepeHnnaib-
HOT'O yPABHEHHUS BTOPOIO HOPSIJIKA).

Teopema 7.16 (Teopema Pykca (ciaydaii 6eCKOHETHO yaadeHHONE 0COOON TOYKN)).

(1)
(2)

Omnpenenenne 7.17 (XapakrepucTuieckue MOKa3aTe M B OKPECTHOCTH GECKOHETHO Y/IaJIeHHO TIpa-
BIJIbHO# 0COBOM TOUKH).
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Teopema 7.18 (CBHSB MEXKIOY XapaKTepUCTHYECKHMH MOKa3aTeIdMH U IIOBeIeHUEeM pPEIIeHUS B
OKPEeCTHOCTH OECKOHEYHO yAaJleHHON MpaBHIbHONI 0CO00it TquH).
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3amMmeuanune 7.19.

Onpegnenernne 7.20 (Meron Jlamnaca mocTpoeHnsi HHTEIPATBHOIO HPEJACTABICHHSI JIJisi PEIIeHUsT
JauHeRHOTO Aud> epeHIuaIbLHOr0 YpaBHeH!s ¢ JHHeHHBIMEI KoM duImeHTam).



88 A. A. Tloxapckuwii

Def Exam 7.21 (OcHOBHBIE WM HCCJIeJIOBaHUsS DPEIleHuil JuHeHHbIX auddepeHInaIbHbIX ypa-
BHEHWH ¢ peryasipHbIME KO(bDhUIHEHTAME).
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90 A. A. Tloxapckuwii

Def Exam 8.1 (Vpasuenue Jlexkamipa).

Teopema 8.2 (IloBejenue perenuii ypaBHeHus JlexkaHapa B OKPECTHOCTH €r0 OCODBIX TOYEK ).

Ounpepnenenne 8.3 (DOyukiys Jlekanapa).

Th Exam 8.4 (urerpasnbnoe npejacrasienue st Gyuxiun Jlexaunapa).
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3amMmeuanue 8.5.

Teopema 8.6 (BbiBom mHTerpasbHOro npencrapienns s yHkiun JleKaHapa ¢ MOMOIIBIO Me-
tona Jlamnaca).



92 A. A. Tloxapckuwii

Th Exam 8.7 (IloBenenue dbynkiuu Jlexkanapa B OKPeCTHOCTH TOYKH —1).

Th Exam 8.8 (®opmyna Poxpura (jg1a nosnnomos Jlexamapa)).
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Def Exam 8.9 (Ilosunomsr Jlexkanmpa).

Th Exam 8.10 (CuMMerpudHOCTb OI€paTOPa OTBEYAIONIero ypapuenuio Jlexanpa).

Th Exam 8.11 (Csoiictsa mosmuomMoB Jlexkamipa).

(1)
(2)
(3)
(4)
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Def Exam 8.12 (Cunryrsipras 3agada [lrypma-JInyBusist s ypaBHeHus: Jlexkanapa).
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Th Exam 8.13 (CoGcTBennble 3HAUEHUsT U cOOCTBeHHbBIE (DYHKIMU CHHTYIApHON 3agaqu [TITypma—
JluyBusutsa st ypaBHenust JIexkaHpa).

Def Exam 8.14 (IIpucoennuennoe ypabHenue Jlexanmapa).

Teopema 8.15 (IloBesenue pereHuii MpUCOeMHEHHOTO ypaBHeHUs JleKaHIpa B OKPECTHOCTH OCO-
OBIX TOYEK).

Th Exam 8.16 (Cssi3b MeK/ly pelieHusIMH TPUCOEMHEHHOTO ypaBHeHus JIe:KaHIpa U perreHusIMHI
ypaBHenus Jlexanapa).
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Def Exam 8.17 (IIpucoenuuenubie Gynknuu Jlexxammpa).

Teopema 8.18 (CuMMeTPHYHOCTD ONEPATOPA OTBEYAOIIET0 IPHCOETNHEHHOMY ypaBHeHUTO JIezKaH 1-
pa).

Th Exam 8.19 (OcnoHoe cBoiicTBO nmpucoequHeHHbIX GyHKImit Jlekanpa).

Ounpenenenne 8.20 (Cunryngpuas 3amada [rypma-JIuyBuiis 1jist TPUCOETNHEHHOTO YPABHEHUST
Jlexanpa).

o0
MTpu m € Z,. cemeiicTro dynximit {‘ /2t EZIZ;: P,Q”} o6pazyeT OpTOHOpMIpOBaHHKI Gasuc B La(—1,1).
n=m
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Teopema 8.21 (CoGcrBenHble 3Ha4YeHusT 1 cOOCTBeHHBbIE (DYHKIMH CHHIYIApHON 3a1aan [TITypma—
JlnyBHLIS U151 IPUCOeIMHEHHOTO ypaBHeHus JlexKaHapa).

Teopema 8.22 (Oneparop Jlamnaca B cpeprueckux KOOpJAUHATAX ).

Onpenenenne 8.23 (Oneparop Jlamnaca-Benabrpamu).

Def Exam 8.24 (Tnankas dbyukiust Ha cdepe).

DO =
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Teopema 8.25 (CummerpuuHOCTD omeparopa Jlamtaca-Beabrpamu).

Onpenenenne 8.26 (3amaua Ha COOCTBEHHbIE 3HAYEHUsI U COOCTBEHHBIE (DYHKIMH [JIsI OMEPATOPA
Jlamnaca-Beasrpamn).

[ ]

®

[

Th Exam 8.27 (CobcTBennble 3HaUeHns U cobcTBeHHbIe (DyHKIME onepaTopa Jlamnaca-Beabrpamu).
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100 A. A. Tloxapckuwii

Def Exam 8.28 (Cdepuueckue byHKImNI).

Teopema 8.29 (IlonuHOMHATBHOE CBOWCTBO cheprudecknx HDYHKITHIA).
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Def Exam 8.30 (Ypasuenue Beccens).

Teopema 8.31 (IToBesenue pernennii ypaBHeHusi Beccesst B OKPECTHOCTH ero 0COObIX TOYEK ).

(1)

Th Exam 8.32 (Pemenne ypasuenusi Beccesst riiagko 3aBucsinee or napamerpa V).
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Def Exam 8.33 (®yuxuus Beccers).

Th Exam 8.34 (Cpoiictsa dynkmuu Beccesst).
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Teopema 8.35 (PexyppenTHble cooTHOmeHus jiis dbyHkmii Beccens).

Th Exam 8.36 (©ynkuns Beccesst nostyienoro 3madka).

(1)
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Th Exam 8.37 (IlarerpajibHble NpejcTaBIeHUs JIJIs pellleHuil ypaBHeHus Beccess).

Teopema 8.38 (IlnrerpanbHoe npencrabienue mis byukiun beccens).
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Teopema 8.39 (Jlemma Dpaeiin).

Th Exam 8.40 (Acmvmrorndeckoe nosejenne GyHknnu Beccesst 1pu G0MbIIHX MOIOKUTETHHBIX
3HAYEHHSIX apryMeHTa).
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Teopema 8.41 (Hynu dbyuxiun Beccess).
(1)
(2)

(3)
(4)

Def Exam 8.42 (©yuxunu Xankess).
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Teopema 8.43 (J/Ilemma Barcona).
[ ]
[ ]

Teopema 8.44 (MurerpasbHoe mpejcrabiaenne niasg HYHKIUH XaHKeAs I€PBOTO DPOJA).

Teopema 8.45 (Murerpasabhoe npejcrasienne st HyHKIMA XaHKeJIs BTOPOTO DOJA).
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Th Exam 8.46 (Cesasb mexxay dbyukiueii Beccenst u dbyukiusvu XaHkes).

Def Exam 8.47 (®yukuus Heiimana).

Teopema 8.48 (Acumnrornveckoe mopesnerne byHkiun Helitmana npu GOMBIIIX MOJOKUTETHHBIX
3HAYEHUSIX apryMeHTa).

Th Exam 8.49 (Cesasb mexuy dbyukinueii Helimana u dynkuusmu Beccesst).

Teopema 8.50 (Ilosesenue dynknuu Heiimana nemoro 3uauka npu z — 0).
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Th Exam 8.51 (CumMmerpudHOCTH OlLiepaTopa OTBEYAIONIECIo ypaBHEHUIO Beccesst Ha KOHEYHOM
HHTEPBAJE).
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Def Exam 8.52 (Cunryaspuas 3aga4a [Irypma-JInyBusiist st ypasHeHust Beccesisi HA KOHEYHOM
HHTEpBAJE).

Th Exam 8.53 (CoGcTBentble 3HAUEHUsT U cOOCTBeHHbBIE (DYHKIMU CHHTYIApHON 3agaqu [TITypma—
JIlnyBriLis jiist ypaBHeHus1 Beccesisi Ha KOHEYHOM HHTEpBaJIe).
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Th Exam 8.54 (OcHOBHOE CBOHCTBO COOCTBEHHBIX (DYHKITNN CHHTYIAPHO# 3a1aau [ Typma-JInyBui-
Js1 I ypaBHeHUsT Beccesisi Ha KOHEYHOM HHTEPBAJe).

[

[



112 A. A. Tloxapckuwii

Def Exam 9.1 (OcHoBHBIE HIen MeTOIa pa3jeeHns MepeMeHHBIX JJIs DENIeHns 3a/a4u Ha co0-
CTBEHHBIE 3HAYeHUs U DYHKIMHE JIIAITHIECKOTO OlIePAaTopa).

Def Exam 9.2 (Ocnosusle naen Metona Qypbe st PeNIeHNsT KPAEBBIX 3184 JTsT S/UIHITHICCKAX
OIIEPATOPOB).
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(3)

Def Exam 9.3 (OcuoBubre nien metona Pypre /151 perieHust CMEeITaHHbIX 33129 /151 Tapabosde-
CKUX yDaBHEHHIH).
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Def Exam 9.4 (Ocuosubie ujien Meroga Oypbe JJis pelieHusi CMeaHHbIX 3aa4 JJisl THIepOoTH-
YeCKUX YPaBHEHMUI).

Onpepnenenne 9.5 (IIpocrpancrBo ocHoBHBIX dhyHKIWHE D(£2)).
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(2)

Onpenenenne 9.6 (Cxonumocts B cmbicae D((2)).

(1)
(2)

Ounpepenenne 9.7 (IlpocrpancrBo o6obmennbx dyukuii D'(Q)).

Omnpenenenne 9.8 (L,(S2) kak nogupocrpancrso D'(€2)).

Teopema 9.9 (DkBuBaientHoe onpesenenne Ly(€2) (vepes psabr Pypoe)).

115
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Def Exam 9.10 (IIpoctpancrso Cobomesa HP(S2)).

Teopema 9.11 (Cnen dbynknum uz H'(Q) ma rpanune obractu ).
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(1)
(2)

Omnpegnenenne 9.12 (IIpocrpancrso Cobosnesa H*!(Qr)).

Teopema 9.13 (Bioxkenune npocrpancrsa CobosieBa B IPOCTPAHCTBO TIAAKUX (DYHKIHMIL).

Th Exam 9.14 (CobGcrBennble 3HAUeHNs] U COOCTBEHHBIE (DYHKIMU omepaTopa Jlammaca B mpsiMo-
yrojapauke ¢ ycjaosusmu Jlupuxie Ha rpanuie (MeToj pas/ieJeHus HePEMeHHBIX ) ).

N N
= W
~— e



118 A. A. Tloxapckuwii

(9.21)

(9.22)
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Th Exam 9.15 (O6o6menHoe pemenue 3agaqu Jupuxiie 1is ypasaenus [lyaccona B IpsMOyTOJIb-
auke (Meroq Oypbe)).
[
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Teopema 9.16 (O6o6ienHoe perenne 3a1aun Heiimana st ypasaenust [Tyaccona B psaMoyroib-
auke (Meroq Oypbe)).
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Teopema 9.17 (CobGcrBennbie 3HaveHust 1 cobcTBeHHbIe (BYHKIME oneparopa Jlamiaca B Kpyre ¢
ycrousiMu Jlupuxiie Ha rpanure (MeTo pa3/eseHns MePeMeHHBIX ) ).

[

[

N N N
= o DN =
NN NN
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Teopema 9.18 (O6o6mennoe pererne 3anaun upuxie s ypasaenus [lyaccona B kpyre (MeTo
Dypoe)).
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Teopema 9.19 (CoGcTBenHHbIe 3HATCHAA W COOCTBeHHbIe (DyHKIMA oneparopa Jlamnaca B mape B R
¢ ycaosusimu Jlupuxiie Ha rpanuie (MeToj pa3/ie/eHus IepeMeHHBIX)).
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Teopema 9.20 (OGoGuiennoe perenue 3ajgauu Jupuxie s ypasnenus [lyaccona B mape B R3
(meron @ypoe)).
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Teopema 9.21 (Teopema cyIIecTBOBaHUS U €JMHCTBEHHOCTH penieHusi 060OMEeHHON cMenanHoi 3a-
JIAYd I yPABHEHHUsT TEILIOMPOBOIHOCTH B OrpaHndeHHoil obaacru (Meroq Oypbe)).
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[oacrasisia pasnoxkenns (9.55) u (9.56) B (9.54), nomyanm

Zc;1 —I—Z)\ Cn(B)un(x an U (T
Z cn(0)un(z) = Z POntin ()

n=1

U3 (9.57), (9.58) mosydanm, 910

Cn(t) + Anca(t) = fu(t),
VneN {Cn(o)zsﬁn-

), (9.57)

(9.58)

(9.59)

Pemenne 3amaan (9.59) cymecrByer, eIMHCTBEHHO U MOZXKeT ObITH 3aIlUCAHO B BHJIE

YneN at)=ee ™+ [ fre ™D dr

Jl1s1 3aBepIeHns 10Ka3aTeIbCTBA HEOOXOIUMO HIPOBEPHUTD, 9TO U € Hy. Paau yupolnenns BBIKIa-
JIOK OyJeM CUUTaTh, 9TO ¢ U [ — BelecTBeHHO-3HaUHBIe byHKIuH. [Ipn n € N BepHo, uTO

en()cn(t) + e (t) = fult)ca,

T

0

1, 1 1

An 1
?HCWHLQ(OT S 2/\ ||anL2 o)t 29%7

1 1
”CTLH%g(O,T) < )\*2||fn||%2(0,:r) + /\*9031

Otciona caeayer, 9T0O

/cn(t)c;(t) dt+An/Tci(t) dt = /Tfn(t)cn dt,

An
56n(T) = 560) + Mllei L) < Mnllzom lenllaon < = fallzaom + 5 lenllza0m):

Z)‘ichH%z(O,T) < Z I foll7 50y + Z)\nSDi < 0.
n=1 n=1 n=1

Kpowme Ttoro,
/

2 (OT) 2)\2

u, cjaeJgoBaTeJIbHO,

L»(0,T) n %Q(O,T) n 727,
17 < 3 fall + 2\

D Ml a0m <3 Iallfaom +2 ) Mgl < oo
n=1 n=1 n=1

(2, 3) Bes mokaszaresnncrsa. [
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Teopema 9.22 (Teopema cyIecTBOBaHUS U €JMHCTBEHHOCTH perieHusi 0600IeHHON cMelnanHoil 3a-
JIa9d 71T BOJIHOBOTO ypaBHEHUsI B orpanndenHoit obaactu (Meron Oypbe)).
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[Moacrasmsia pasnoxkenus (9.61) u (9.62) B (9.60),

o0

S e (tyun(a)

n=1

o0

Z cn(0)u

n=1

n=1

(z) = Z Pntin ()

13 (9.63), (9.64) momyqaunm, 910

+ i AnCn (1)

MOy YAM

n=1

oo

n=1

Cn(t) + Ancn(t) = fu(t),

VneN (’Z(O)
,(0) =

Pns
Un.

wn(2) = 3 fult)

S (0 un(@) = 3 totn(a)

Pemenne 3amaan (9.65) cymecrByer, e IMHCTBEHHO U MOZKeT OBITh 3allHCAHO B BHJIE

VneN c¢,(t) = p,cos(y/At)

Vao6HO mepenucaTb ero B BUjIe

rie

= ©n COS( \/Tnt%

Jlerko BUIETH, ITO

VneN

VneN ¢,(t) =

Bn(t) = Uy \//\>

||04nHiQ(0T |<Pn

Otciona u u3 ycuosud ¢ € H, caemayer, 4To

Ananoruano,

VneN

VneN

o0
Z )\727,|’anH%2(0,T) <
n=1

sin(v/Ant)

sin(yv/Ant) +]fn(7)

VA

t

0

T

cos” \Ft

sin (VA (t — 7))
vV

an(t) + Bn(t) + (),

T.

= [ )

vV

< Tleal

TZ A2|on]? < o0
n=1

T

Ha’:’lH%Q(O,T) o An":@n|2/smz( Ant) dt < TAn’QOn‘za

Z )\nHa;H%Q(OT)

n=1

||OCZH%Q(0T o )‘2 |‘Pn

00
> Al o
n=1

0

n=1

T

cos” \Ft

0

< TZ /\727/|90n|2 < 00,

< TA2|enl?,

ST Apa|* < oo
n=1

dr.

(9.63)

(9.64)

(9.65)

(9.66)
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