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nas onpenenenus F, (T)! Hrak, cienyer nafirn WF (fd5). Ilpocroe noctpoenne
(sanaua 67) nokasmBaer, uyto WF (8z)={<x, &> |x=F (¢); k-grad F=0, k# 0},
T. e. 5TO ectb oproroHasbHmii nywok N (F) k kpueok F, u uro WF (fog) <
< WF (bg). Crenoarenbio, B cHiy teopembt 1X.46 crmpasefinsa rakas

Teopema. Ecau pacnpepesnerne T € D' (R#) umeer BosHOBOH poHT, He mepece-
KalOWHHCA ¢ OpTOrOHaJAbHHM nywkoM N (F), to F,(T) MOXHO onpeaeantb ¢op-
myaofi (1X.67) n, kpome Ttoro, '

WF (F, (T)) « F* (WF (T)) == {<¢, grad F-k> |<F (¢), k>EWF (T)}.

3AIAYH

1. Hafignre dypbe-o6pas pyHrumun 3x24 1.

t 2. BOCOJIHHTE J€TajlH, KacaloljHecsi CXORHMOCTH PHMAHOBHIX CYMM K HHTErpagy,
B KOHIe JoKa3aTeJncTBa Teopemsl 1X.l1.

3. (a) Ilyctb R~—onepamuss BpaiteHns W R'~— tpancnonnposanzas onepauus.
Iyers fE&P. Jokaxure, yro JoR=7FoR".
(b) Mycts D, —oto6paxkenne Dyx=Ax na R=. Ilyerb f€F (R7). Nokaxure,
970
ODA= A.'"fOD k-l"
(©) ITyers TESP' (R7). Jokaxurte, uto
@)=T°Rt N @a,:A'-"lTOD;—I'
"4. Buyucaute ¢ momomibio ypasneHHus (V.4) dypbe-o6pa3s rJaBHOTO SHAYEHHA MO
Kowu % (1/x). : ’

5. BuuncaHTe (ypbe-06pas QyHKuHH [ (x) =e~%*/2, jeiictBys caenylomum
o6pasom:

(a) Hokaxure, uto —Af (A\y=adf (A)/dh, u BuBemmTe otcioma, urto [ (A) =
== ce~ M2,

(b) Hoxkaxure ¢ nomompio popmyas Ilnanmepens, uroc=1/V a.

(c) TIpoBepbTe siBHLIM 06pa3oM B 3TOM npHMepe Qopmyny obpamenns Pypbe.

6. NMycte ¢ =L* (R, e~* dx). Tonoxum P, =x"€F npu n=0, 1, ... s

M
(a) Joxaxure, 4TO Z ((CRY™/m!) Yy TR e'k% na Z B TONOJOTrHMH BOPMEL,
m=0 : '

(b) IlpexnosoxkuM, uro NMEF n (x», n)=0 zaaa Bcex m. IoKaXHTe, 4TO
n=0. [¥Yxasanue: noxaxure, uTo nNe~* =0.]

(b’) Hoayuyure pesyanTaT (b) G6es o6pailieHHss K NpeoGpasoBanuio Pypbe.
[¥rasanue: nenonsasyitte akT TOTANLHOCTH MHOXKCCTBA QYHRUANR (¥ £ {)~7
o
B C_ (R) u popmyay (x—+i)~t=i S e=Seis* ds, ]
0
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 IX. Ipeobpasosanue Bypse

7.

b

c) Myets {Hp}-—OpTOHODMHPOBAHHOE MHOXKeCTBO, NoOJayueHHoe H3 {y,}
€ DOMOINBIO OpTOTroHasnusanuM I'pama-—Imupra. dokaxure, arto {H,} —
Gazic B G770,

e , _x.‘!/Qloﬂ -

@) Eo_x«:”a,mre, 9To {Hn {xye™* 7%} neg— OPTOHOPMUPOBARHEI 6asuc

B L2 (R, dx}. : :

2 o o
(e) Hoxamute, wro H,(xje™* /2 _coBmagaet ¢ n-# ¢ynxuuell DpMurta (ompe-
JesepHofl B pomonzerun x § V.3).

Iycre {4, (A)} —nos#HOMEL, ompejesenisie $opmy.oi

@®
$, iy B e,
n=20 ’
THonoxuMm ¢,(A) == (27n])~ 1/2 An () o=M/2
(a) Hoxaxure, uTo
(=D A2/2 [ A\ _ja
bn (M) = e K:ﬁ—\ e M

Y ou ]

i

T. e, ¢, (A} coBnagawT ¢ dynkuaaMH JpuuTa 3 monosHenus K § V.3.

{b) Ilycts fEL24R, dx) u {f, ¢,)=0 mag Bcex n=0, 1, ... . Jokaxure,
uTO AJIfl BCeX 4

S fix) e~ =02 gy ),
{c) Tloxaxute ¢ mnomouio mnpeoSpasoparus Pypee, uro [f==0, ecau

gf(x) e~ W2 gy =0 ans Beex a.
R

(d) BripenuTe oTcioga, uIo {¢,i-—0aznc 8 L3 (R, dx).

. Heuas sToff samaun-— JoKasats TeopeMmy [lnaHmepead u GopMyay ofpalleHHS

¢ nomomp GyHKIuH DpuHTta, IlycTs

U/, 40 e 1/
A= x - i AV = — | X =
V 2 \ 5 1) ?,'v/- 2 \ X)
N PPN
(a) Jorawxute, uro A'f (A)j=— {47/} {}), ecan fE€F (R),

(b} Hdoxamure, 4T0 &, ={-— )" d,.
{c) Cuntan usBecTimM, =ro $yuxuyu Dpuura obpasyoT Gasuc B L2 (R),
JoxaxuTe Teopemy l[inamivepess w dopmyay obpaimesus.

Iipeanomsomus, uTo £ — HenpephiBHOe OTOdpaXkeHue &F (R#7) 8 C% (R#), wowm-
MyTHRYyiOmIee cO cisuramu. [oxaxurte cyulectdosasue Takoro 7' €.’ {R»),
ato C{(0)=Tw a1 Bcex ®EF (R7)., {¥Ykazanue: ecniu T EF' (R7) m
P& (R7), 10 T (0)={T=9) (0).] '

Ioxamute {6es ofpamesus X npeofpazosaumo Dypbe), uTo NPH (GHKCHPO-

paHHOH fE€ & (R?) oTobpaxenne gh[#g ecTh HeNPEPHIBHOE JHHeHHOe Npe-
o6pasosanue uz & (R7) 8 & (Rn).



3adauu 141

11, TlycTb py ¥ Mg — KOHeuHule GopeseBnl Mepsl Ha R72. Tlonoxum

(1 uo) (B) = S py (E—p) dus ().
Rn

(a) JTokaxmuTe, 9TO py* Mp — KOHeUHast §opeJeBa Mepa Ha R7, pywpy=ug = piy
u s mogod feC (R7?) He

wspd D= § § 7e+0) du 9 e @)
th Rn

{b) [Toxamure, 9TO py= P aGCOMIOTHO HeNPEPHIBHA OTHOCHTEIBHO MepH JleGera,
ecnu JaAu60 py, AHG0 My aGCO/UOTHO HelpePhlBHA OTHOCHTeJbHO Mepbl Jle-
Gera. IlpuBenuTe mpuMep, KOTAA Mgk Mg He a6COMOTHO HENPepLIBHA.

12. Tlpeo6pasoBanust Pypbe GopesneBHX Mep ¢ eXHHHUHOH MOJHOHK Maccod ma R
HHOT'Za HA3pLBAIOT «XapaKTeDHCTHHIeCKHMH (PyHKUMsiMH». ['OBOpHT, 9TO Xxapak-
TepucTHdeckas byukuus E (A) GeckoHeuHO AenHMa, €CJaH XJs JOGOT0 MOJO-
JKHTEIbHOTO LEJOr0 5 CyllecTBYeT XapakTepucTHdeckast GyHKuus FE, (A),
Takas, yTo E(A) =(E, (M)~

{a) Tlycte p—GopesieBa Mepa eXHHMYHON Maccs! Ha R u E— cooTBeTeTByIOMAs
XapakrtepucThueckas obyukuus. Hokaxnre, 970 E GeCKOHeUHO JesnMa
TOrAa M TOJBKO TOIZ4, KOTZA A5 BCeX 7. CYIMeCTBYeT GopesieBa Mepa
eIHHMUHOR Maccwl, Taxkag, 49TO

W=y P o 2% P
Pl
n pas
(b) TlokaxuTte, uTO

E (A) =exp (ich — PA2/2) -+ S @™ 1y dp

-— GeCKOHEUHO fenaumad XapakTepucTudeckas QyHkiumus, ecaux €R, B==0
u p—GopeseBa Mepa KoHeuHOH Macchl HA R. BuiBenuTe PopMy.ay (CBePTKH)
Al COOTBETCTBYIOIIUX Mep B TepMmuHax «, P # p. UTo 3a Mepa oTBeuaeT
p=0? UTo 3a Mepa orBedaeT x=0=0 H p=35 (x —x;)?

Samenwanue: CyleCTBYeT onucaHHe Qyphe-o6pa3’oB BCeX BGECKOHEUHO Nesil-
MuiXx ofoOmenHnlx QYHKUHE, H3BecTHOe KaK dopmyna JleBu - XuuuuHa.
Cwm., nanpuwmep, L. Breiman, Probability, Addison Wesley, Reading,
Massachusetts, 1968, pp. 193—195.

i3, TlycTb Q — OTKpPHITOe MHOXeCTBO B R7” y K — KOoMIakTHOE NMOLMHOMNKECTBO

B 8. [oxaxure, uto B Cy (R) \c/ym,ecmyeT ($hyHKuUHNSA, paBHAS efHHHUe Ha K.
{Vkasanue: cm. 3amauy 61 rn. V.}

14. lenr sToro ynpaxHeHHS — A0Ka3aTh HOBHIM criocofoM GopMy.ay: ofipameHus
Dypre. TpexnonoxuM, uto fEF (Rn).
’ e
\' sin x

dx., O6osHauum »TOT Tpaejed
X

(a) HokaxuTte, uyTo cymecTByeT lim
4
vyepe3 d. Iloxaxure, w0
1/e

lim S -Slrix-Rf-dx=d nna moGoro R > 0.

v 0
ey o
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1X. Ipeobpasosarue Pypse

15.

(b) Hoxkaxwure, uro

f[f(y——u)—;f(y—lru) Fo |9 o,

—-®
0

[Ucnonsaylite neMMy Pumana— JleGera.]

(¢} C nomoureio (b) BEIBeZHTe paBeHCTBO

@ R
4df () =lim ( S ¢ W=Ekf () dk> dx.
— S *r

(d) Hoxaxute, aro f(y)= (V¥ 2n/4d) S .e"ky f (&) dk.

(¢) Tlonaraa f(x)=e ~*¥%2 nokaxuTe, 4T0 d=11/2.

Ilenr 3TOrO ympaxHenua — ZaTh HOBOe JOKa3aTe bCTBO TeopeMn InaHiuepend.
(a) JafiTe npAMoe IOKa3aTe/IbCTBO PaBeHCTBa

TFeg=n)"2f g
npu f, g€& (R?).

(b) Myere [ (x)=F(—x); AOKaxHTe, 4TO
() @) = § 1 ) [2 e a.

(¢) TTonoxkute y=0 u aOKaXuTe, 4TO

Sl.f(x) F’dx=S |F (k) |2 dk.

*16. JlokaxuTe, UT0 OToGpasenue L1 (R7) ~2> C_ (R7%) He cloppeKTHBHO, yKasas

¢yskumo u3 C (R%), He BXOASIYIO B OGJACTh 3HaueHHH STOrO OTOGPaXKeHHd,

17. llear sTOH 3ajauu-—PasBUTh TeOPHIO npeoépaaosa}mﬂ P®ypoe Ha L' (R7)

18,

Ge3 ofpamteHust K of (R7).
(a) JlokamuTe myTeM NPSIMOrO BMUHCJeHHS, uTo npH fE L' (R7)
Tw=em="? § e (0 ax
R™ :

— Crpanudenuas HenpepuBuasd QyHkund. [Ykasarue: NPHMEHHTe TeOpeMy
0 MaXXOpHPOBaHHOH CXOAMMOCTH. ]

(b) Hokaxwure, uto ecau f €L (R7), T0 f(A) — 0 npu [A |— oo. [¥razanue:
noxaxce, wro 2f ()= (2m)~ %2 { e~ (F () — F (r—nd/I A |2) dx.]

(c) JIokaxuTe MyTeM NpPSIMOrO Bl;quCJIeHHﬂ, aro (2m) Y/ 2'} g =f/*E

Haidinnre dynxumo f(x), ofsajamomyio BceMu CBOACTBAMM MOJOMKHTEABLHO

onpeleNeHHOH (QYHKIHM, KpPOMe HellpepuBHOCTH. Kakol mnoacxkurenpHo
onpeleJeHHOfl QYHKUMH OHa paBHAa MOUTH BCIOAY?
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19,

*20.

21.

22,

23,

24.

25.

YxkaxuTe NOJOKHTENbHO ONpelelieHHYI0 0000lleHHY0 (YHKUMIO, KoTopas
He sABJsdeTcs obuunolt dynknued. HTo mpexcrapasier coboli ee dypbe-o6pas?

Hoxaxute TeopeMy Boxuepa—Illsapna (Te%pemy IX.10). [¥rasanue: noapa-
JaliTe HalleMy HCKasaTesibCTBY TeopeMb Boxmepa, HCnoJbSYst BHYTpeHHee

npoussenenye (¢, Y) =T (¢ »p) u dopmyay T (p % @) = (T @5 ) (%).]

Yro roBopHT ofoburenue Teopems! I1aviu— Bunepa na pacnpegesieHus ¢ KoM-
NaKTHHIM HocHTeseM O $ypbe-ofpasax pacnpefefieHufi ¢ HoCHTeJeM B Haudaje
KoopAuHaT? [lodyuuTe TOT Xe PesyJibTaT C NOMOMBIO MPSAMOrO IpUMeHeHHs
Teopembt V.11.

ITycts C-—BHNYKJOe KOMIAKTHOE ypaBHCBellleHHOe MHOxecTBO B R7, ITycts
C°={k|k.x=—1 zna Bcex xE€C}
— ero noasipa. Ilycts p— dyHkuHOHaN MuHKCBCKOro Ha MHOXecTee C°, T. e.
=S| -xy=inf {A|AER, AMEC").
p(M=sup (n-x)=inf {A|LER, AnEC)
Jokaxute Chaeiyiowrll BapuaHT TeopeMm Ilssu— Bunepa:

Hocuresns pyuxnul fEF (R7) jexur B C TOrZa ¥ TOJNBKOC TOr'Aa, KOTa

F ecth cymenue Ha R7 pesolt dymkuum f(2), A1 KOTOpo# Npu moboM n
cymecTByeT TaKas KoHcTaHTa D, uTo

|F @1 <Dy (14]2=nemPUm2)

TIpoBeguTe ofobmenue TeopeMur 1X.16 pad ciaydas, KOrka KOHyC I‘a, g 38-
MeHeH IPOHSBOJILHEIM COOCTBeHHHBIM OTKPLITHIM BHIMYKJbIM KOHycoM I' u korja
T*={n|n-x=0 ana scex x€T}.

(a) Tlyctb f—usmepumas ¢yuxuus na npocTpanctse ¢ Mepolt <M, p>. Ilycts

me@y=p{x|[f)]>1}
Hoxkaxure, aro ecau fEL?P (M, du), To

@

S | f1Pdp=— S tP ding (£) (unterpan CTHABTbeCa).
M 0

(b) Hoxaxure, uto ecau fELP (M, dy), To
myy<iftpt".
(c) Hoxaxure, ato fE&LP (M, du) Torza u TOMbLKO TOTA3, KOTAa
-]
Nerimpyar < w,
0

@x

¥ 4TO B 3TOM CJydae §|f|'x'f,’=p S tP=lm g (t) dt.
0

JHokaxuTe, 9TC B cayuae, xorAa 7 < p < sufE€LLY LY, dynxknus [ nexur
B LPu

. 1 ! e - -7 - -
15 (5stemy ) I8 WJE=P/ =D W],
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[X. Hpeobpazosarue Pypoe

26

7.

128,
29.

30

31.

32

34.

(uuTepNOAsNHONHHAA TeopeMa XaHta).

(@) Myets 1< pg < p1 < 0,0<t < 1, p=t=ip; T4 (I —1¢) po*. Tlokaxure,
uto fE€L% Toraa H TOABKO TOrZa, KOrjza CyMICTByeT Takoe C, d9To AJs
A >0 ¢ysguno [ MOXKHO npepcraButh B BHEe [=[ ,+f, ;. THe

fo, },ELpo, fl, AELpl H
I fo. kllp.,<‘3 | A ll—(p/pn)’ ”fl, A i'p,éc A t=(p/p1}

[Yrasanue: ucnpoSyite f o (x)=f (x), ecmn |f(x) | > M.]

0 A

(b) Hdokaxure, ato {]fﬂp’ «=C, rae C—nanMeHbllas H3 KOHCTAHT, KOTOPHE
MOMKHO TPHMEHHTL B 4acTH (a) 3Tofl 3ajaui.

(c) C noMompio (a) ¥ (b) FOKaKuTe HHTePNOJALHOHHYIO TeopemMy XaHTa.

(a) Tlyete  fELP (M, dp). Ioxaxute, uto tPu{x||f(x)}|> ¢t}—=0 npn
t—0 uanu oo.

(b) 3axaiite MeTPHKY Ha LY (M, dp) cootHowenneM p (f, g =II—glp, w-
Hokaxure, yto B atofi merpuxe L? (R7#, dx) me mnorao B L& (R7, dx).

3amenanue. B Teopeme Xanrta T onpegensercst B LY me npu momomu coobpa-
enHufl NJOTHOCTH (KOTOpble, KaK $SIBCTBYET M3 MNpeIuZyliero, He paforaior),
a myTeM ZEMOHCTpaliH BO3MOXKHOCTH mnpefcrasaenust FELR npu po < p <
< py B Bupe f=fo+Ff, tHe fo€LPou f €ELP:i. Baarozaps sromy T MOXKHO
ompezeants paselictBoM T'f=Tfo--Tfy.

BocnoanHTe Xetann BbIBOZa HepaBeHcTBa Co6osneBa (upuMep 3 B § 4).

Hoxaxure, uTo pacmupeHHe npeofpasopanus Pypee na L¥ (R7), rotopoe
naer TeopeMa Xaycnopga— IOura, coenafaer c cyxenuem Ha LP(R%)
npeo6pasopanua Pypee Ha ' (R7).

(cna6as Teopema Xaycmopda— FOura). doxkaxure, uto fE€L%, ecan fELY,
e l<p<2up-titg-i=1I.

Jokaxutre TeopeMy IOura B cayuae l<Cp, ¢<<2, #=>2, NIpHMeHsd He-
paBenictBo I'énpiepa u teopemy Xayczopda— FOnra.

(c1aBas teopema IOura). Ilpumenure ofofmenHoe uepasenctBo IOHra mis

JoKasaTenscTRa Toro, uto fagE€Ly, ecnn FELE, g€l u p-tig-l=
=1Er=l 1 <p, g, r <o,

. Ha#fite. aokazarenbcTBO nNpeinoxeuus | us gonmonuenus xk § 1X.4, ue uc-

NOIB3VIONeS HHTEPNOJ LMY .

(a) Tyers §-ly ecrs L2-nopma ua Cy (R#) u {f[y=][Filo+]f (0) |. [Toxaxure,
uto [l-fo 1 |-, ne coriacoBansl. TeMm He MeHee BHUHC/IHTE HHTEPIIOJHP YIO-
ulHe npocrpaHcTBa Xy.

|
(b)) IMvers X =C 0, 1]. [Moaoxum ,i|f;io_—_-§ [t [dx. Tlyers | flli=
: 0

*»
= Z 2= | f(r)|, toe {r,}n=1—HeKoTOpoe YNOPAKOMEHHE PALHOHAb-
n=1 ’
uplx uncen. [Toxamxute, uto [[f |4 =0 nas Bcex fEX.
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t35. BocnoJHHTe jeTalld [OKAa3aTelbCTBa PaBEHCTBA Xt=f}Z’mt B HpuMepe 3 us
ponoauenus k § 1X.4. i

36. TIpenNoONIOXUM, YTO ocg R, p > 1. TTycte HY — nonoanenue Cq (R”) no nopme
Il o=l (1 +-£5%2 @,
(a) TTokaskuTe, 4YTO HOPMBE ﬂ-"a'p COTJ12COBAHEL

(b) TTycTe po, p1 > 1 u &g, &y ER duxcuposann. okaxure, uro npocrpas-
ctBa - Xt, HHTEPNOJIHDYIOLIHE Hg: u Hg:, paBHuI HZ: A1 KamKAOTO

O i<, e pr=1pit +(1—1) pg* v ap=taj-+(1—1) o

*37. Ilycte X — KOMIVIEKCHO® BEKTOPHOE NPOCTPEHCTBO C COIJIaCOBZHHBIMH HOD-
mamu [ u §-{D. Llean sTOM 2ajaun — AT HaGPOCOK XOKaSaTeNLCTBA pPa-

BeHcTBa X¢=X; u3 jonoanesus ¥k § 4. Mu noansyeMmcs BBeIEHHBIMH TaM
0603HaYeHHAMH.

(a) Ilokaxure, uto ecnn x€ X1 Xi, TO B X CYWECTBYIOT TakKHe X, YTO
X, —X 00 o6eHM HOPMAEM.

(b) C nmoMompio (a) H HEPaBeHCTBa
lxls <| x| << max {{x[@, || x|}
IOKa}XuTe, 4TO 1JI1 BHIBOAA PaBEHCTBA Xi= X} noctatoyno 10Ka3aTh, 4TO
XoNX;: naoto B Xy
(c) Onpernenum §F . Kak MHOXKecTBO TeX [€ &, AIf KOTOPBIX
() 4f (@) (9 —=0 npr a— & oo;
(i) §f (1 5-ia) [ —> 0 npuy a — + oo;
(ii}) |/ @)+ —0 npu Imz — + o B moaoce paBHOMepHO no Re z,
Tokaxkure, UT0 Fou/(F N Ki)=&F (X)/K;.

(d) Ilpennonoxum, uto AESF (X) wu A (2)==h (24-ia) mng Bcex zE€S. Onpe-
JeTHM
-3
yuOy=a= { em2m Dy ¢ i) ds.
3 .

[Moxaxurte, 4To Y, ({)=y, He 33BHCHT OT {, Y,€XoNX; u

m

N
1 » WL
W— z 2 ynezmnz/a ' h(Z),
-m=1nr=-m

Ile CXOIHMOCTh DABHOMEDHA OTHOCHTEJNBHO y 1o HOpMe |- mas z =
= 1-+iy u mo mopme O aas z=1iy.

N

(e) Tlokaxurte, uTO MHOXecTBO OYHKUME u3 F. Buma exp(fz?) X
’

s

x(E Xp eXD (Cnt) } rie x,€XoN X1, B>0, @, u N NpouspcbHL,
n= s .
IVIOTHO B . [¥YKa3aHue: NOCKOJIBKY exp (2(322)f£"—0* f, mocrarouno
B3AThL TOALKO QYHKOHH BHia g=-exp (202%) f. Ilycte A=exp (f2%) /. Ilo-



146

IX. Ipeobpasosarue Pypoe

38.

39.

40.

t41.

KaXkuTe, uTo

by ()= ﬁ h (4 inm)

me=—ow

— KOPPeKTHO ONpeleJeHHH NepHCAHYeCKHH sneMeut us §F (X). 3arteM
npumenute (d) u yrBepxienue lim exp (B2?)h,=g.]
n—> ®

(f) 3axmouure, uro X;=X;.

(a) Ilyctn {cp,,}—opmnopmupoaanﬂoe MHOXKECTBO (He 06s3aTeNibHO TONHOR)
B THJALOGEPTOBOM mnpocTtpanctBe 7. Ilokaxurte, uro [Co,[|l—>0 ana
J060ro KoMnakTHoro onepatopa C Ha

(b) Ilycts FEL! (R#, dx). Onpegenanm

A9 = Fe—p) o @ dy.
Rn
Jlokaxnute, uto A He fABASeTCA KOMMaKTHHM OMNepaTOPOM, CHH TONbLKO
F— nenyneBast ¢pyHKUHUSA.

(a) Iyers fELR, g€ LY, rze p-1+(in')—1=1. Ilpezmosoxum, 4To ¢ yOAOB-
seTBOpseT HepaBeHCTBY ¢—l4-p~! < 1. JlokaxuTte, u4ro TOraa AJsd BCex
heLd

I @=mlg<<Cp, gt Flp, wllgll,, Wikl
{by Ilyete 0 < s < n/q. Tlycte | p|—cneparop V <A ua L4 (Rn). Ioka-
)Kpmé, uTo | x|~ | p|~S onpeneiiger orpaHHuYeHHoe oToGpaxkenHe L4 (R7)
B ce6s.
Ilycts N (h, f)—onepatop gw—> h(f=g) na L2(R#), _
(a) ,ZIOKB}KP[TE, uTo N(hv f)E 321 €CJIH hv fEsz H " N(h’s f) ",’72 éllhﬂz "f”2'

(b) HMokaxure, uro [N (h, f)llop <<l 2fplflly, ecam p=14q='=1n p=2.
(c) Hokaxwure, uro N (A, f) —koMnakTHelfl onepatop, ecan hAELP, g€ld,
25 p < .

(d) Hoxaxure, ato N(h, €I, ecam fELINL®, AELP, 2<p < .
[Ykasarnue: HCTIONB3YHTe HHTEPNOJUPOBaHHE. ]

B 3rolt 3azaue Aaercsi HaGPOCOK PACCYIKIAEGHHS C TPHMEleHHEM TeOPHH (DYHK-
UMl KOMIVIEKCHOIO MNepeMeHHOTO, KOTOpOe HCNOAbL3yeTcs B JCKas3aTelbCTBe
TeopeMnl Manwrpanxa — DpeHnpeiica.

(a) Ilycte f(z)—yHKUHA ORKHOrO KOMIVIEKCHOrO IepeMeHHOTO, aHaJHTHYec-
Kafd B Kpyre |z|=<1, H nycts p(2)=au2®ta,-12%-4 ... +ay.
Jokaxure, uTo

2%
laof (@ 1< 2= {1 £(e) p (9) | aB.
0

[¥xasarue: nycts q(2)= (I[ (—Ejz—l)/(z—zf)> p (2), toe zy—uym f,
J

Jexallpe BHYTPH EJHHHUHOTO Kpyra. Bocmonnsy#Tech TeM, 4To ¢ ana-
JIUTHYHA B 3aMKHYTOM Kpyre H |q(2)|=|p (2)] npu |z|=1.]
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42,

45,

*46.

(b) IMycte f u p Takue, xak B (a). Jdokaxure, uro

2

laxf O | <y @~ [ 17(&2) p (&) | 0.
0

(c) Tlycte F (§)—nenas OyHKOHA 7 KOMIVIEKCHBIX TepeMeHHHX H p (L) —
NOJMHOM cTenend n. Ilpernosomxum, aro g (§)— HeoTpHumaTelbHass HiTe-
TpupyeMas (YHKHHS € KOMIAKTHHIM HOCHTEIeM, 3aBHCAMAA TOALKC OT
aBcomoTHuX 3Hauenufl |§;], i=1, ..., n. JokaxXure, urto

lFOD*p ] (1zte@dt<c (IFOP@Ig@ &
Cn ' Cn-

(d§ —wmepa JleGera na C#, a Cq—KOHCTaHTa, 3aBHCAmAA OT & U M),
(d) Toabsysick "WacThIO (C), XOKAXKHTE HEPABEHCTBO

limemi<c: { 18¢+bea+DI4,
1ti<e
HYIKHOe JJISl JOKa3aTelbCTBa TeopeMbi MaJsibrpaH:xa — Dpeunpeiica.

Cgbmrca: K. Hocupa, ®PyHkuuoHaabHuY aHanus, «Mup», M., 1967, c1p. 257—
259,

Hafizute siBHOe BHpaxeHHe I8 GYHIAMEHTAJBLHOTC peweHus Luddepes-
OHaJBHOTC ypaBHeHHs 4" =f.

. UTo roBopsiT O peryasipHOCTH COGCTBEHHHIX GYHKUHH FaMuAbTOHHAHA aToOMa

TEOpeMbl PEryJAspHOCTH us § 6?

Ceouaku: T. Kato, Comm. Pure Appl. Math., 16 (1957), 151—171; § XIIIL.10
B ToMe 3 3TOH MOHorpaduu.

. (a) Onpenenum ornepatop 0 Ha MHOXecTBe GecKOHeuHo nudxpepeHUHpYeMEX

¢yukunii w3 € B C coornowenneM 9f = df/0x - idf/dy. rre z€C mpez-
cTaBjaeHO B BHle 2z=—x-iy. Hokaxure, uro yciopue Of=0 apasercs
nepedopmysnpoBkoll ypaBHeHu#t Koin — Pumana.

(b) Iycte TE@'Rz, rze R? npezcraBiaseT KOMILIEKCHYIO IockoeTs C, v mycTh
0 =0/0x+id/0y. Jokamure, uto ecan 0T =0, To T — aHANHTHUECKAS
byHknusa. [Yxasanue: pokaxuTte, 910 AT =0, u BOCNOAb3YHTECH Teope-
MO# 06 3JWIHITHYECKOH perysspHOCTH.]

(© Tyers TED on - TIpennonoxum, 410 9,T =0 fas pcex j=1,2, ..., n.
Hoxkaxure, ato 7 —aHaAHTHYeCcKad (YHKUHA.

(a) Hokaxute, aro Vug& Wg (Q), ecin Q—orpaHudeHHOe OTKPHTOE MHOXKe-
ctBO, VEC™ (Q), uc Wy (Q) u ksm.

(b) Hoxaxure, ato u€CH(Q) npu ! < m—(n/2)-+2, ecin u—cnaboe peie-
Hue ypaBHeHuda —Au4-Vu=Eu u VECH (Q).

C nomompio nepaBenctsa CoBonesa (1X.19) moxaxuTe TeopeMy é}’-snomenuﬂ

CoGonesa, T. €. yTBepXKAeHHe O ToM, 410 g==((14+&%)~%f) €LY, ecan

g~d=p-t—na-t (@ >0,1<p, gL ®w) ufel?,
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47.

48.

49.

50.

Tlpexnonoxum, ato fEL? SR"’) u 0f/0x; L2 (R®), i=1, 2, 3. Iokaxure, ato
feLr (R paa Bcex p < 6. [Yxasanue: ucnonssyfite TeopeMy IlnaHiiepensd,

¢yuxnmo (14-1%|%)4 u teopemy X aycxopda— IOura.]

Mycts {fo} o)< m— cemedictso C'*l-pynrunit Ha R~ TIyets T 1 S— mud-
tdepeHnBaNbHble OTNIEpaTOpHL:
To= 2 T D%,  Se= 3 D'*'D*(f,9).
let<m lal<m
[ycts Tin o6osHauaet onepatop T, onpefenenunii na CF (R7), a Trpy —
oneparop. T, onpenefeHHbH Ha {(p](pEL“‘ (R®), ToeL? R")} AHasoTHUHO
ONpeneHEM Smm B Smax-
(a) Hoxaxute, 40 Smin=Tumaxs Tmin=Smax-
(b) Hoxkaxute, 410 Tiin B CYULECTBEHHOM CaMOCOTPSiXKeH TOTZA M TOJIBKO
TOTZa, KOTZa OZHOBPEMEHHO Tinin==Smin H Tmax CaMOCONPsiKeH,

3ameuanue. B -caynae, xoraa Tmin=Smin. roBopsaT, uto T popmasrsro camoco-
npascer, OpHaKO MOXeT cayunThCs, uTe T GOpMaJbHO CaMOCONMpsiKeH, HO
Jaxe He CaMOCONpPS:KeH B CYIeCTBEHHOM; npuMmep: — A — x4 Ha RZ2, TTozpo6-
Hee 3T0 o6cyxkpaeTcs B pomosHeHun K § X.1 u B § X.5.

Tyere Hp (x; %) =F ~* ((A*+%?) -1, Tak ato G (x, y)_‘H,, {x—Y; %) —CBO-
6ornasa ¢yuxknus I'puHa wa R7, IlpexmonoxuM, uto » > 0

(a) Hokaxute, uro H, (x; »)=n"—2H, (x»; 1).

(b) MokaxuTre, 4t

@®
H, (x; 1)=(4n)—"/25' g8 1%12/48 ;3” : (1X.68)
0
[¥krasanue: Becnonb3yHTeCck $BHbIM BHAOM CBOGOAHOTC nponaratopa u

COOTHOILLIEHHEM
€0
(Hy+1)=1= S e~to=tHy gt |

(c). Hokaxure, uto H, (x; 1) MOHOTOHHC YyOnlBaeT NnO x, MOJOXKHTEAbLHA H
npy n=3

Hp (o, DNsjx>~n.
(d) Nokaxure, ato nmpu n=3

*x
lim [x|P-2H, (x; 1)=(4m)~ "2 § e~ 1"“——”_, :
1xl—> 0 . n/z
0
[Ykasanue x () u (d): monoxute y=248/|x [2.]
(&) Hokaxute, ato lim ¥ |x|*/2-1/2 H (x; 1) cymecTByeT i OTIHYEH

] > @
oT Hynd. [¥xasanue: nonoxure y=28/| x|.]

(@) Tlyete Toe=|x|~* € &' (R?), O < o < n. Hokamxure, 4To Ta—-éeg-
koHeuHO supdepennupyemas ¢yuxkuusa Ha R2N\ {0}, npuuem T o R=T
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51.

52,

3.

54

55.

a9 Jo6oro spamenns R u T oD,v=7»"“'°‘7A‘ ans D,, onmpejneneHHOro
B 3ajgaye 3. BruiBegurte oTclona, uTO

|% 170 () =Coy_ | £]™"¥E.

(b Mycms T, h:([kF—]—A-?)‘“/?‘, 0<a<n Ha Re, oxaxure, uTO
To =Ty, o TPB A—»AO paBHomepHoAHa KOMNaKTHHX MHOXEeCTBaX H3
R7\ {0}. ,Hoﬂxamme, uro Ty, 5 =A~"*%T, | oD, .:, uBLBeAUTE OTCIOa,
gTO Ikl"‘“Ta_ 1 (k) orpanuucHa B eIMHHUHOM mape.

(¢) Hoxaxure, aro T, | (%) skcrionenunansno yomsaer u T, | (8) €LY/ =%

IMyere @€& (R?) u & > 0. MokaxuTe, 4TO CYIMeCTBYeT TaKasi KOH-

CTaHTa Ca. @ UTO

x % o~itH, -n/2
lxs;-]\gll(t) (e~* o) (X) QCa.ml‘ opu ¢ > 1.

Ceoiaxa: J. Kupsch and W. Sandas, Mwaller Operators for Scattering on
Singular Potentials, Comm. Math. Phys., 2 (1966), 147—154.

Iycte Hg=—A ua Rz,
(a) Hokaxure, uto -~—A 1npu n:=4 B CYyuleCTBEHHOM CaMOCONDPSKEH Ha

Co R2N{0}).
N

(by TIpeanonoxuy, ato #=<3 1 4 =-—A PCq (RPN {0}). [Tycte = (A2—i) =L
Hoxkaxure, ato 9&€D (4*) u A*(p=icp.OSaxmoaneOTcmna,q)qTo — A mpu

n<.3 He camoconpsiKeH B cyulecTBenHoM Ha Co (R%\ {0}).

JoxaxuTe ¢ noMombio npeicTasdeHnst UYeseHa-—JleMana. 4T0 KBaHTOBaHHOe
nosie @ (x) He MOXeT OHTb KOPPEKTHO OmNpeje/leHHO# OnepaTOpPHO3HAYHOMH
dyHryued ua R [Vxasanue: JokakuTe, YTO B TakOM cJAydae cpenHee
(Yo, @ (X)p (y)pp) OblIO Onl OrpanHueHHON GyHKUHEH, YTO B HTOre HaBaJjo
661 paBeHCTBO @ (f) P ==0 217 Bcex fE & (RY), Hapymaomee MUKIRTHOCTD Py. |

Tlyers f, —=f B & (R%). Ilycts Y€ D, HUcnoasays crofictea 3 u 4 u3 § 1X.8,
Iokaxxute, 4T0 oToOpaxenue <f. @ > <P, @ (f) @ (g) P> HenpepriBHO IIQ
COBOKYTIHOCTH nepeMenHslX. Bhisegure otciofa, 40 @ (fn) Y~ @ (f) Y-

@®

(a) Tlyets g € Cy (R#), npnueM S g (X1, X9y ..., Xy dx; =0 aad Bcex

-
Xay + ..y Xpp ERE=1, Hoxaxure, uto g=0hk/0x; KAt HeKQTOPOH Gyuxuuu
h ECS (R7).

{b) Myere TE D' (R*), npuaenm T (x;+a, %9, .., X)) =T (X, X3, --s %r)
js BceX a B ToM cuuicae, uro T (Ug =T () nna Bcex fEED (R7), rne
Wal)(xy, ..., x)=Ff(x1—a, ..., X;). Jokaxure, 9TO CYyIECTBYeT TaKad
Segp’ (Rr-1), aro

T (xly X, KRS xn)=s(x2! ey xn)

B ToM cMucae, uro T (=8 (/. (f)) mas Bcex fEE (R?), rae
U1 (H) (g ..oy Xp)= S F %Dy X2y o0 us Xy dxg.  [Vxaszanue: BO3BMHTE
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56.

157.
$58.
59.

160.
61.

62.

63.

FEZD(R) co caoiictBOM S F (¢) dt = 1. BcnoMuure 3agauy 47 ra. V, oTkyna

caenyet, uto 0T /0xi=0. HagoHell, BOCO/b3yifiTECh QaCTbIO (a) IS JOKa-
3aTe/IbCTBA PABEHCTBA

g=F—F (x1) I1 (/) =0h/0x;.]

(c) Mlyers T u S—rTakue Xe, KaK B (b). JHokaxwure, uro S—oGo6meHHas -
GyHKIHST YMEPEHHOTO POCTa, €CH TAaKOBa T.

Lens 310l 3azauu— AOKA3ATENLCTBO TOTO, uTO JOGYI0 0606MeHHYI0 QYHKIMIC

yMmepenHoro pocra T ¢ HOcHTeJIeM B Vs U(— V.,.) MOXKHO 3anucaTbh B BHJE

T=R+4A, rne suppRcV, usuppAc— V.

(a) ycrs f—o¢yHruus xaacca C* Ha epuHuuHOk cdepe S B R4, paBHas 1 Ha
VoNS u0mna —V, NS I'IyCTb v (x) = f (x/I x|). Tloxaxure, uro
(x2)" % (x) —yHrUHs Knacca C27-

(b) Mpenmonoxum, uro |T (g)|<< > |x*DPg]... Ioxaxute,

lal<NIBIS M
aro (x2)M+1T moxno sanmcaTs B BHme Sy -+S_, e suppS.cV.,
supp S_c —V 4. [Vkasanue: nonoxute Sy (f)=T [(x2)M+1yf].]

(c) BuiGepem dukcupoBanuyio b u3z Cy (R Tak, uto6m h =1 B6ausu x=0.

IMycts
Hf= (<3~ M1 [f— > ©no xﬁh] .
IBl<2M +1 pt

Hokaxurte, uto T (H=x2)M+1T (Hf)+-Ty, tne T, HMeeT HOCHTEJb,
COCPENOTONEHHBIH B HYJeE.

Joxkaxute Teopemy 1X.38 B canynae KopasmepHOcTH, Gosbulleit eJHHHUIH.
BocnosHuTe AeTtann JoKasaTeabctBa TeopeMmu IX.40.

IMpuBexuTe mpuMep TaKOH oGo6GmieHHO!l GYHKUHH yMepeHHOro pocra T, 3aja-
BaeMO}l NOJHMHOMHAJBHO OrpaHuueHHod C>-pynkumed F, uto6ni CcemeficTBO
casuroB {T,} Guo OTpaHHYEHO KaK CeMeHCTBO 0606 e HHbIX ¢yuguuit, Ho
F ue 6oina orpanuuenHolt dyuruuesi. [Yrkasarue: BunousmeHute mnpumep 1
B § IX.10.]

3akoHudTe NOKasaTenbcTBO TeoPembl 1X.43.

INyets T, S€ED" (R) TaroBH, uTO CyllecTBYI0T npousBefenuss TS, T'S
uTS’. I[oxa;xme, YTO (TS)’-—T S+T8".

[Tycts C—Bunykanii kouye B R# ¢ Henycrou BHYTpPeHHOCTBIO. [IycTh 4 —
ceMeficTBo GYHKUHMi, aHaquTHu9ecKuX B R7” - (C, moAMHOMHANLHO OrpaHHueH-
HbIX Ha GeckoHeunoctd u npu Imz | 0. Hy(‘Tb BV (F) nas FE.A o6ozHauaer
rpaHduHOe 3HaueHHe F B cMbicsle 06oGmieHHBX ¢YyHRUME. [[oKaxute, uTO
npoussenenune BV (F) BV (G) cymecTByeT H

BV (F) BV (G)= BV (FG),
ecin F, GEA.
Hoxaxure, uro WF (D*T)=WF (T) pna mo6oro TEE" (R®) u moGoro
acit.
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64. (a) Jlokaxure, 4TO

WF (T) < {<x, k> | x€supp f; <x, k> € WF (T)}
" 49TO

WF (fT) D {<x, k> | (x) # 0; <x, &> € WF(T)}
s mobuix TEED' (R#) u fFEED (Rn).

(b) Mpusepute npumep f, T, TaKuX, KaK B 4acTH (), AJst KOTOPHIX
WPF (fT) # {<x, k> |xEsupp f; <x, &> EWF (T)}.

*65. (a) OmpepenuM acuMnroTuyeckKuit KoHuuecku#t Hocuresb ACS (T) 0606mennoi

¢yuruun T Kak AONOJHeHHe K MHOXECTBY Tex R # 0, A1 KOTOPHIX CYy-
HIECTBYIOT OKpecTHOCTE N H wucao A,, Takue, 910 supp T(AN =@ npm
A > A,y. Hoxaxure, uto ACS (T)— saMKHyTHl KOHYC.

(b) Hokaxure, yuto WF, (T) = ACS (i‘) nns  moforo x € R®» u mo6oro
TE€F" (R™).
(¢) He nosb3aysach TeXHHKOH OCHMJJIATODHBLIX HHTEIPAJOB, NOJYYHTE CBELCHHs

o WF(A,), nocratounbie AJs HOKAa3aTeIbCTBA CYILECTBOBAHHS NPOH3Be-
denus OA .

66.1(a) Moraxute Teopemy 1X.46.

67.

168.

169.
170.

{71.

{72.

173.

(b) YcoBepmeHcTByfiTe Teopemy 1X.46, maliAsi yc/ioBHA Ha aCHMITOTHYECKH it
cuMBo F mopsipgka k, HeoO6XozuMuie H JOCTaTOYHbie JAJIsi TOTO, YTOGH

singsupp (F=g@.’

Ompegenum Sym (R, s, m, p, §) Tag, Kak 6ws onpegened Sym (R, s, m),
no ¢ 3aMenoit (IX.63) ycrosuem

| (DFDB a) (x, 6) [<<d (14| 0 |ym=PIBI+s121,

Pacnpocrpannte TeopeMy 1X.49 ma caywalt § < 1, p > 0.
JIokaxxure, 41O

a(x, 0; m)=(m*+10 )7/ exp (— ixo [(m* 410 |H/* —| O]])
ecTb aCHMITOTHYeCKHH cHUMBoJ mopsigka —I. '
Jlokamute deMMu | U 2 B JOKasarenbc1Be TeopeMm 1X.47.

Jokaxute, 4t0 mnpeobpazoBanue V, HCMOJBb3OBAHHOE B NOKAa3aTeJbCTBE TeO-
pemnt 1X.47, oto6paxkaer Sym (R, s, m) HenpephiBHO Ha Sym (R, s, m—1).
Hokaxute, 4YTOo <a, f>+—>af — HenpepbiBHOe GHJHHelHOe OTOGpaxKeHue
Sym (8, s, m)XCq (Q) B Sym (R, s, m). :
3aBepluuTe 10Ka3aTenCTBO NyHKTa (c) Teopemm [X.48. [¥xasarue: moxa-
WKHUTE, YTO '

n .

£ exp Gito () = [ Frk (e v) |7 0@,

rae o (k)= ¥V mi—k2.]

B curyauuu, omucanuofft B 3amevanusaix k § IX.10, jokaxnte, uTO
WF (f0p) = N (F) u uto WF (6p)=N (F).
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174. Hafinute zBa Takux pacnpeneneHus 7, S ¢ KOMIaKTHBM Hocutenem, 4to TS
CYWIECTBYET, HO Si‘ ) K (k—1) dl aGcomoTHO pacxopuTcs AJist Beex k.

1%75. Uenb 310l 3anaun— nokasath GopmyJy 3aMEHB NEPEMEHHBX B myHKTe (f)
Teopemul 1X.4

(a) [posepbTte dopmyay, koraa M — aunefiHoe mpeoGpasoBaHmue.
(b) Tlokaxure, 9TO AOCTATOYHO AOKa3aTh PaBEHCTBO
WFE o (ToMy=WF,_,(T)
aast JnoGoro muddeomoppusmMa M co cpoiictBamu M (0)=0 u dM,_q,=
= TOXJECTBEHHOE OTOGpaXKeHHE H JoGOro pacnpeneseHuss 7 ¢ KOMIAKT-

HEIM HOCHTEJIEM.
(¢) Hokaxrte, uto ecnm gECY (R”), To

N . :
g (ToM) ()= (2m)—" SSg(x) T (k) exp [i (k-M (x)—1.x)] dxdk

B TOM CMEICHIC, UTO 3Ta MHTETpajbHas ¢GopMyJa npaBHJbHA, ecau (yHK-
uust (l+k2)"+1/2T(k) orpaHAYeHa H AJs ¢GukcupoBanHoro I oTobpa-
KEeHHe

T +=> HHTETPAJ

nenpepuiBHO 10 HopMme [T i, =51’.a1p (14-k2)—= 7 (%) || nas xaxznoro m >0,
[Ykasanue: npUMeHHTe WHTCTPHPOBAHHE 10 4YacTsiM, OCHOBAHHOE Ha
pasenctse | (dM})~lgrad, (k-M (x)) |=|k].]

(d) NlpennosioXuM, YTO KRo—eLHHHYHBIE BEKTOpP, He nNpHHAAJICKAIHIT
WF,_go (T). Tlokaxure, 9To npu ycnoBusx dactu (D) MOXHO Tak Bhi-
6paTh OTKPHTHe KOHYch Co u Cy BOKpPYyr kg H okpecTHOCTh N TOUKH
x==0, uro (i) Opu Kaxzom m

Pas
sup (I'+£%71gT (R)| < oo
keC,

aast joGoro g ¢ supp g < N; ]
(i) sup {I-[dMy ()]]1I€Co, k¢ Ci, x€N; |l|=]k]|=1}=a< L
(e) HokaxuTe, YTO NMpH JMOGOM m BEpPXHssI rPaHb

(L 4-12ym S g (x) T (k) exp [ (-M (x)—1.x)] dx dk
ke C,
KOoHeuHa, [YKasauue: Bocnosb3yHiTech HepaBeHCTBOM (i) uactH (d) M HH-
TerpUPOBaHHEM IO YacTsM, OCHOBAHHBIM Ha paBeHcTse {2exp (—il.x)=
= — Ag[exp (—il.x)].]
(f) Ilycts

sup
1

F (k)= S g (x) exp [i (k-M (x)—1.x)] dx.
Hokaxure, uro npu aobom m >0 _
sup {(1 +A2)m F (Ako, Alo) | ko ¢C1: LECY kg +lg[=1} < .

[V«xasarue: socnosb3yiiTech HepaBeHcTBoM (ii) 4acTu (d) u mHTerpupoBa-
HHEM 110 YacTsM, OCHOBAaHHHIM HA pPaBeHCTHe

| M2, (k) —1]=2 {(dM? (k) —1)-grad [k-M (x) —L.x]} = 1.]
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®

Hokaxure, 4To sup (1+[kl4+|IDmF(k, I) < © aas Bcex m, u
ReECileC,
3aKJI0YHTe OTCIOAa, YTO ké WF,_o (To M).

(b) Hcnoabsys CcHMMETDHIO H TOJbKO 4UTO JIOKa3aHHOe BKJIOYEHHE

WF,_o(T)D WF,_,(T o M), 3aBepmuTe JOKa3aTeJNbCTBO.

176. Llens artoft 3azayu — xath HaGpocokK JokasateabcTs Teéopem [X.13 m 1X.14,

@
(b)

Hoxaxure, uro exp (b]x])fEL? nna Bcex b < a Torna H TOJIBLKO TOTAd,
Korpa exp (n-x) fE€L? pna Bcex nE€ER ¢ |n[< a.
Hoxaxure, uto f(-) aHaJUTHUECKH npojo/Kaercs B o6J1acTh

{z]lImz| < a} u F(-—4-im)=(exp(n-x) )", ecan exp (b]x|) fEL® npn
Beex b < a. [Joxaxure oueHKy, ykasauuyio B rteopeme 1X.13.

(c) Mpexnonoxum, uro f  aHaJIUTHUEeCKH npogoJaxaercs B Tpy6y

(0

{z||Imz| < a} u orpaHuyeHa sajauuslM ofpasoM. C ITOMOMIbIO HHTEr-
pankHoli gopmyam Komu noxaxure, 9to Ana mobeix g €CP (R7) a nER?
clinl<a

(2@ 09 ar=( Ze—im) Fe+im) ar.

JlokaxuTe, WT0 ecad f yNOBJIETBOPSIET YCJOBHAM 4dacTd (¢) H hn=

= F(.-+in), To ﬁn (x) =€""*f mouru Bciozy, U TakHM 06pa3oM 3aBepmIHTE
JnoKkasaTesabcTBO TeopeMmm [X.13.

() Tlonpaxa® uaJOXMEHHHM paccyXaeHusM, gokaxure teopemy [X.14.

77. (a) C moMompio HHTEPNOJSAUUOHHON TeopeMbl XaHTa NOKaxuTe, UTO INPH

(0

p=l+g='=r-1, rae p u g Menome o, a r>1, fg€LL (R7), ecan
feLl” (R®), gely R™). .

TMokaxnure, uTo ecam Gbl HHTEPMOJAUMOHHAS Teopema MapuHHKeBHYE
BHINOJIHAAAack §e3 orpaHmueHHs p1;«.¢;, TO H3 féDL4 R™), g€lLs (Rn)
caegoBaso 6ul, uTo fgE€ L2 (R~).

(c) Hafizute komkpernme oynkumu fELY(R?), g€L% (R™), naa KorTopnix

fg ¢ L2 R™). -
78. (cooTHowerne HeompeneseHHocTeH), IlycTs P=— ik (d/dx) u Q=x—onepa-
topet B L% (R). Tiyere 9o €F (R) u foll=1. ITomoxum
mp=(PfP, q)): qu(Qq)y q)):
02 = (P—mp) g7, oi=](Q—my o[
(@) C noMompbio KOMMYTAaUHOHHOTO COOTHOWEHH PQ — QP =— it JOKaXKHuTe,

(b)

©

HTO 0,0, = ﬁ/?.

Tlepedopmymupyfite peayabTar HacTH (2) B TePMHHAX fi, M [, —CHEKT-
pansHHMX Mep onepaTopoB @ M P, acCOUHMHPOBAHHHIX C @, H OOBACHHTE,
YTO OH O3HAYdeT C TOYKH 3PEHHs H3MepeHHil KOODAHHATH M HMIyJbCa
B KBaHTOBO#l Mexaumke (cMm. § VIII.1I),

TepedopmynupyiTe pesysbTaT 4acTd (a8) KaK yTBepKJeHHE o mpeobpaso-
BaHUH Dypbe.



