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flpedaoxwcernue 10. Hna meER uwepes W, o6GosHauum m-e npo-
crpancrBo CoGonepa (ompenenenue cM. B § I1X.6). IMpemnonoxum,
yr0 gE€C* u D%g orpaHuyeHbl AJA Bcex a ¢ |a|<Ck. Torma aas
KaXJIOro m, Takoro, 4to |m|<Ck, fw»>gf—orpanuyentoe oroGpa-
keHue W, B W .

Hokasameavcmso. Tlokaxem cHagaJjla, 970 oToGpaxkeHue g: W,— W,
orpanuyeHo. [To npemsnoxenuio 1 u3 § 1X.6 dynkuus f rorma u
TOJBKO TOraa npuHamiexut W,, korma D*f € L? nas Beex [o|<Ck.

Otciona JIerko caenyer, 4to HOpMa || f [, .= 2| D% f|.+ 3KBHBaseHTHa
le| <k

wopme | f|l. Ha W,. Ilpumenss npaBuao Jleii6Huita u yduTHIBaS
OrPaHHYEHHOCTh MPOU3BOAHLIX g, NMOJYyYaeM

l&f i, = %kﬂD“gflla<C 2 1 D% |y =C |, o
el lal<k

Hrak, otobpaxenue g: W,— W, orpannveno. B cuay asoficTBeH-
HOCTH orpaHudeHo U g: W _,— W _,. IlpoctpancrBa W ,—3T0 ocHa-
IeHHBEle THJABOePTOBH IIPOCTPAHCTBA, aCCOMMHPOBAaHHLIE C ONepaTo-
poMm —A -7, Tak YTO MO HHTEPNOJALHMOHHOH Teopeme OTOGpaxKe-
Hue g1 W, — W, orpanuyeHo npu KaxiaoM m c |m|<Ck. |

Eme oaHo npumeHeHue % ,-MHTEPMOJISLHOHHEIX TeOpeM MpuBe-
IeHO B JOKasartesbcTBe Teopembl X.18. Ipyroii IpuMep HHTEpIIO-
JIUPYIOUIHUX MPOCTPAHCTB CM. B 3apaue 36.

1X.5. cbynnamemanbnue pewienns AudgepeHLHaANnbHbLIX
YPaBHEHMH B HACTHLIX NPOM3IBORHLIX C NMOCTOAHHBLIMM
Ko3hpuuMeHTamm

B stoM m cremywouiem pasjpesiax MH NPHBEIEM [BA NPHJOKEHHSA
npeo6pasoBaHuad @Pypbe K u3yueHHI0 Au(pdepeHUHaIbLHHX ypaBHe-
HUH B YacCTHHIX IPOM3BOJHHIX. JTO—He KHHMra o auipepeHUHa/b-
HbBIM ypaBHEHHAM, XOTHd Mbl BpeMs OT BpeMeHH M 006paillajHch
K HHM, [03TOMY H 37eCh Haulla lejlb—He JeTaJbHO OOCYIHTH TeX-
HHKY HJH chopMyanpoBaTh Hanbosee CHJBbHEIE Pe3yJ bTaThl, a Mosc-
HHTE M MNPOH/JIIOCTPHPOBATH I[IPHMEHEHHE METOJ0B q)ynxunona.nb-
HOTO aHaJju3a.

Kak u B ri1. V, p(x) o6o3HayaeT MOJHHOM OT HECKOJbKHX
nepeMeHHBIX X =<Xj, ..., X,>, a p (D)— nubdepenuuanbunlii ome-
paTop B YacTHHIX NPOM3BOAHHIX, MOJYyYaeMHH NOJACTAaHOBKOH 0/0x;
BMECTO X; BO BCeX MecCTaX, TJe X; BCTpeyaercs B p (x).

Onpeleaernue. ®PyugamMeuTaNbHBiM peuienueM 17 auddepeHnHallb-
HOro omepatopa p (D) HaseBaercs o6oGiieHHas GyHRuua E € D',
takasi, gto p (D) E=24.



60 I1X. Hpeobpasosanue Pypoe

dyHaaMeHTa/bHbBIE pelleHHsT HHTEPEeCcYOT Hac [0 TOH MpHUYHHe,
yTo ecau BBectH u=FE«f, rae f€Cy (R?), TO

pD)u=pD)(E=«f)=pD)E«f=8+f=].

Hrak, eciu MBI cMOXeM HaiiTH ¢yHIaMeHTaJJbHOE pelleHHe, TO MOJY-
YHUM TEOpPEMY CYUIECTBOBaHHA s BcexX aubdepeHUHaJbHHIX. ypaB-
HEHHUH B YacTHHIX mpousBomHbeIXx p(D)u=7f, rae f€Cy (R?). Boaee
TOTO, €CJIH Mbl CMOXKeM HaliTu Bblpaxenue ai1s E, TO HaligeM siBHOe
MpeJCTaB/JeHHe AJs I[POHM3BOJILHOTO pellleHHsl, a UMeHHO u=2F =f.

IMTpumep (ypaBuenue Ilyaccona). Onas ypapnenus Ilyaccona Au=f
B TPeXMEPHOM HpOCTPaHCTBe GyHAAMEHTAJNBHBIM PelleHHeM sBJSETCS
dyuguua E (r) =—1/4nr. B a3ToM Jerko yOemuThes CJEAYIONIHM
obpasoMm. OGo3HauuM uepe3 B, mwap paauyca & ¢ IleHTPOM B HyJle.
IIyere 9 € Cy (R3). Toraa

(AE) (@) =E (A¢) =— { 7~ Apdx=
Re

. 1

R*\B,
. * 1 1 o
=1m(1),[ 5 —A(;ﬁ—;)cpdx%— Sz-n—;acpaS—-
240 | rels, a8,

‘a§8“’0‘a' (#)ds}

rae dS ofo3Hauaer OGLIYHYIO MEpPY Ha NMOBEPXHOCTH dB, mapa B..:
[TepBeifi 4JsieH B npaBoH uacTH paBeH HYJO. BTopoil 4JeH cxo-
JAUTCA K HyJ0, a TpeTHH cxoautrcs K ¢ (0) npu £)0, Tak Kak @
HenpepbiBHa B HyJe. Hrak, AE (¢) =¢ (0), nostomy AE =8.

YTo6E MOYYBCTBOBATh, C KAKHMH TPYAHOCTSIMH CBSI3aHO MOCTpOE-
HHe ¢QyHIaMeHTaJbHBIX pelleHHH, HonpobyeM aedcTBOBaTh ¢op-
MasibHO. Ham xoresoch 6Bl pemiHTb Au(pepeHLHa bHOE ypaBHEHHE
p (D) E=3. CoBepuas npeob6pasoBanie Oypbe Hax 06eHMH YaCTSAMH
ypaBHEHHs, mNoJayyaeM p (ix)E=(2n)-"/2, n03TOMYy cCJeIyeT OXH-
AaTh, 4TO

—_—
E = (@m)"/* p (ix)) .

Ecsu p (ix) He uMeeT BellecTBEHHBIX HYJeH, TO Aas ompeaeseHus E
MOXHO O6paTHTbCH K NpeoGpaszoBaHHio Pypee Ha &' (R?). Oanako
p (ixX)—TOJHHOM OT HECKOJLKHX IepPEeMEeHHLIX M MOXKeT 06/afaTh
ueJbIM MHOrooGpasueM HyJeH. CuegoBaTesbHO, GyHKUHA p (fx) 71
He o0fizaHa OwIThb JIOKaJbHO HHTErpHpyeMoil, a Torza HHTerpas
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gp(ix)"lcp(x) dx, BoofLle TroBOps, HE HMEeT CMHICJa H Hemocpes-

CTBEeHHaAfl MHTepIpeTauHa p (ix)~! KakK pacHpejeseHHs HEBO3MOKHA.
2T0 HaNOMHHAET CHTYyallHiO, OMHCaHHYiO B npuMepax 6 u 9 us
§ V.3, rae pynkumo l/x 0AHOH nepeMeHHOH HeJb3d GBIJIO Hemocpe-
CTBEHHO HHTEPHPETHPOBATh Kak OGOOIIEHHYIO, MOCKOJBbKY OHa He
o6Jafajla CBOHCTBOM JIOKAJbHOH HHTerpupyeMocTH. [laxe B mpHBe-
JeHHOM TaM MPOCTOM cJiydae OBl HeoOXOAUM HEKOTOpPHIH Hpeaennb-
ol nepexod. Ilogo6HO caydaio l/x ¥ 37ech MOXHO OXKHJATh, HYTO
pa3/HUHble NpejesbHEle NPOUelypPEl HPHBEAYT K Pa3/HYHBIM pachpe-
aeneHuaM. W geficTBHTe.bHO, B oflieM ciaydae IudbepeHLHa bHOE
ypaBHEHHe B. YaCTHHIX IPOH3BOJHEIX HMeeT MHOro (yHJaMeHTaJib-
HbIX peuleHH# B €)', a HHorja GoJiblie ofHOTO H B o' (R7).

Teopema Maunberpanxa—2pennpefica yTBepxkAaeT, YTO KaxKAbIH
auddepeHLIHaIbHEIA OnepaTop B YaCTHBEIX JIPOM3BOAHBIX C HOCTOSH-
ueIMH  Ko3pbuunentamu p (D) umeeT dyHIaMeHTa/bHOE peLIEHHE.
JloKkasaTeJbCTBO OMHPaeTcsl Ha METOAbl KOMILIEKCHOTO aHaJh3a H
teopemy Xana— Danaxa. Tlpexje uem mnpuBecTH cxeMmMy JoKasa-
TeJIbCTBA, MBI HAa NPOCTOM HPHMepe HPOHJIIIOCTPHPYEM Ty €ro 4acTh,
KOTOpDasi OCHOBaHa Ha TeopeMe XaHa— Danaxa. PaccmoTpum omne-
patop /—A. B sTom ciayuae p(ix)=1- x* He uMeeT HYyJeH, Tak
ato E = {(2n)"/2 (1 + x?)}~*— KOppeXTHO ompejeseHHass o6oOmeHHas
GYHKILHA YMEDPEHHOTO pocTa, a FE yAOBJETBODAET ypaBHEHHIO
(]—A)E =04. IlpuBesem Tenepb Apyroe A0Ka3aTeJbCTBO CYIECTBO-
sazusa E, He omHpaiomeecsi Ha npojo/ikeHHe dypre-ofpaza Ha o .
Tlyers @ €Cy (R?). Toraa

[8 (@) |=]o(0) <]l <
<loh=10+[2B7o®) A+{2P) | <
SCIE+H[APD™ o (M) ],
rie m BHIGPAHO AOCTATOYHO GoJblIMM, 4TOGHl (1-4|A[2)~7¢& L2 (R7).
Tipumeusas (IX.1) u Teopemy Ilnanmepe.s, nojaydaem
FAHIAH7 oM =] (1 —A)" @l

a2 NoToMy
lo(0)|<Cl(I—8)" 0. (IX.21)

CJlegoBaTesibHO, OTOGpaxKeHHe T uz (I—A)m [Cy (R")] B C, 3azan-
HOE Kak
T: (1—A)"p—9(0),

»

onpesesieHo M orpanudeHo no L2-zopme. ITo Teopeme Xana—DBa-

-Haxa 7 MoxHO npoao/uKuth ¢ ([ —A)#[Cy (R?)] 10 orpaHHYEHHOTO
JIMHEHHoro ¢yHkuuonasna T Ha Bcem L2 (R7). M3 nemmbl Pucca cie-
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Ayer, 4To cyiiectByeT f(x) €L2(R"), aas koroporo
6 (@) =00 =T(/—A)"¢)=
= S tx)(1—A)?pdx=
=[1—=A)"""T](1—A) ¢).

Ecan nojoxuts E=(1—A)?"1T, to oueBHaHO, uTO (1l —A)E =38.
Tenepr Mbl TroTOBEI cOpMYJ/HPOBAaTh Teopemy Masbrpanxa —
Dpennpefica W gaTb KPaTKYIO CXeMy €€ J0Ka3aTeJbCTBa.

Teopema IX.23 (reopema Maubrpanxa—2Ipennpeiica). as
Joboro AuddepeHIHaJbHOr0 ofepaTopa B YacCTHBIX IT1POHU3BOJAHBEIX C
MOCTOSIHHBIMH Koshduuuentamu p (D) wa R* cymecrByer o0606ieH-
nasi ¢pyuknus E € &', takas, uro p(D)E=3§

Hoxasameascmeo. Tlonoxum p* (x) = p (—x) u q (x) = p* (ix), ¥ nycThb
¢ €C7 (R?). U3 Teopembl Ilaau—BuHepa wusBecTHO, 4TO AJA Kax-
poro yERe
— T .
P* D) Y+D=0y+0qHy+0)

—nenas ¢yuruus { € G~ Ilycrs Q (x) = 3| D%q () |. Ormerum, uTO

%
Q noJioKuMTesJbHA H OTAEJEHa OT HyJs. Ha mnepsom mare jokasa-
TeJbCTBAa, NpHMEHAs HHTerpaJbHyio ¢opmyay KoM, mnokaseiBaeM,
4TO

1Q(x><f>(x>|<cll;§< |9 (x+8) g (x+0) | dong=

T

=C, § 1p*D) o (x+0)|dwnt,
lLi<e )

rie C, 3aBHCHT OT &, HO He B3aBHCHT OT ¢, a d*"{—mepa JleGera

Ha C" J1oKa3aTeJbCTBO 3TONO HEDABEHCTBA, HCMOJbL3YIOliee KOMII-

JIeKCHBbI# aHaJ/Iu3, BbIHECEHO B 3ajauy 41. '
BocnoJsib30BaBIIHCh 3TOH OLEHKOH, MOJIyUHM

Lo (0) | << (2m)-"r S |9 (y) |dy <

( { 1p* (D)CP(y-rC)IQ(y)I'ld?"t>dy_

ITl<e
/\

=02S {17 D) e@+A+ip)| Q)| dhdudy.
RB AR+ In[ES 8% .
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[Ipu |A|<Ce HepaBeHCTBO Q(y+ A (Q (y))"1<<C; cnpaBeAJuBO He-
3aBHCHMO OT Y, TaK 4TO

I~ . _
Lo ()| <C, S‘M ‘S‘ | p* (D) @ (y+A+im) | (Q (y+-M) ~3dhdpdy<
R 12+M2<32
~ TN
<6 § § 1prDew+imlQu)rdedy.  (1X.22)
R

nlup<e?

DToT pe3yJsbTaT 3aMeHseT B JaHHOM cJlydyae TNPOCTYIO aNpHOPHYIO
ouenxry (1X.21) npempiaymero npumepa (Bce C; 3aBHCAT OT €, HO He
3aBHCAT OT @).

JanbHeimiue paccyXkAeAus 34ech Te ke, 4TO M B npumepe. [lyctb

lele=§ § 18w+ir)(@Qy)-1dndy.

R2lul2< e

TTokaxeM cHauaJja, 4TO ||-o —HenpepriBHas HOpMa Ha D). [TocKOJBKY
$yHKUEA Q orpaHudYeHa CHH3Y, HMeeM

ol <<Cs § S | @ (y+in) | dp dy <
rrlnI<e

<Gy sup (144310 (v + i) | <

yeER
lni<e

<C, sup [(1—Ay+iessq (1)];.
lpi<e

TlpaBas yacTb—HenpephiBHasAs HopMa Ha CJ (K) A7 KaxXJIOTO KOM-
naktaoro KR~ Ilockoabky &) HajeseHO TOMOJOTHEH HHAYKTHB-
HOTO npejgeJa, |-lo—HenpepbiBHasg HopMa Ha ). OcHOBHaf OleHKA
(1X.22) nokasbiBaeT, UTO ONPEAEJSEHO OTOOpPaXKEHHE

E: p* (D) o> ¢ (0).

210 osHayaer, uyto ecanm p* (D) ¢;=p* (D)¢,, 10 ¢, (0)==09,(0).
Ortob6paxenne £ HenmpephIBHO, NMOCKOJIbKY HeNpephiBHA HOPMA [-{q.
TaguMm o6pasom, mo Teopeme Xana— Banaxa cyiecTByeT HEKOTOpOe

oToOpaxenue E B &', nponoJxawilee E. Tlockoabky
14

(p (D) E) (¢) =E (p* (D) 9) = 9 (0),

TO Mbl HawTu (QyHZaMeHTajJbHOe pelleHue auas p (D). &



