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9. I'. Xanuiaos

Amnsoranusi. Jana dopmysia j1jisi BBIYUCIEHNS IIPOM3BOAHOM aKyCTHYECKOTO TOTEHIINaA~
Jla, ABOMHOTO CJI0s M JOKA3aHa OIPAHNIEHHOCTD OIIepaTopa, MOPOXKIECHHOI'O TPOU3BOIHOM
aKyCTHIECKOrO IOTEHI[AJIa IBOUHOIO CJIOsA, B OOOOIIEHHBIX IIPOCTPaHCTBax I'énbaepa.

KuaroueBnle ciioBa: ypaBHeHus [ eIbMrosibiia, aKyCTHIEeCKUi TOTEHIMAJ JIBOWMHOI'O CJIOS,
IIPOU3BOJ/IHA AKYCTHYIECKOTO MIOTEHIINAJIA, IOBEPXHOCTHBIN CUHTYJISPHBIN HHTErpaJi, 0606-
1ieHHoe npocrpancTso ['énbaepa.

W3BectHO, uTO BHemHme Kpaesble 3aja4n Jupuxie n Heiimana ams ypasoe-
uust Tesbmrosbiia u ap. (eM. [1]) OPUBOAATCS K CHHTYJISIPHOMY HWHTErDAJIBHOMY
YPABHEHUIO, 3aBUCAIIEMY OT HOPMAaJIbHOM IIPOU3BOIHON aKyCTUYECKOTO ITOTEHITUAJIA,
JIBOMTHOT'O CJIOSI:

0Py (z,y)
Wk, (x) - —»7’ ' p(y)ds , T E Sa
8 o1i(y) !
rae S C R? — nosepxnocTs JIsmyHoBa ¢ okazaTeseM «, 7i(y) — BHEIIHsIA e uHITY-
Hast HopMaJsib B Touke y € S, Ok (z,y) = %, T # y, — OyHIaMeHTAILHOE

peliieHne ypaBHeHus LelbMroaiblia, k — BoJIHOBOe 4nciio, npudeM Imk > 0, a p(y) —
HenpepbiBHO nuddepeniupyeMast MYHKIUA Ha S.

IMocrpoennsie ['torTepom (cM. [2]) KOHTPIPUMEPBI TOKA3BIBAIOT, YTO JJIs IIOTEH-
uaJia JBOWHOTO CJIOSI ¢ HEIPEPBIBHON IJIOTHOCTBHIO MTPOU3BOJIHBIE, BOOOIIE MOBOPSI,
He cymectByor. Ho B [1| mokasano, uro ecnin S — apaxkabl puddepeHnupyemast
LIOBEPXHOCTB, a p € Hy g, 8 < 1, rne Hy g — 1IpocTpaHCTBO HelpepblBHO audde-
peHIpyeMbIX QYHKIME Ha S, UMEIOIKUX PABHOMEPHO HENPEPBIBHYIO 1m0 ['énbuepy
IPOU3BOJIHYIO, C HOPMOK

| grad g(w) — grad g(y)|
|z —y|?

llg| ,

1,6 = sup |g(x)| + sup | grad g(x)| + sup
zeS zeS z,y€S,
zFy

TO aKyCTHYeCKHil MOTeHIUAaJ JBOMHOIO CJIOs MMeeT HeIPepLIBHYIO HPOU3BOIHYIO 1
C HOMOIIBIO TIOBEPXHOCTHOTO I'PajienTa JaHa (hbopMy/a BHIMUCICHHs [TPOU3BOIHOM
aKyCTHYECKOTO MOTeHIINAa JBOIHOro cjiosd. Kpome TOTro, JI0Ka3aHO, UTO OIepaTop
Ap(z) = grad Wy, ,(z), € S, orpanmuenno jneiicrsyer u3s Hy g B Hg, rae Hg —
IpoCTpaHCcTBO 1'éiIbepa ¢ HOpMOi

l9(2) —9(y)|

gllg = sup |g(x)| + sup
lglls = suplg () o yl?

z,y€S,
Ty
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Ho, kak BuiHO, yCJI0BHs, HAJaraeMble Ha IIOBEPXHOCTH S U Ha INIOTHOCTH p(x), J0-
BOJILHO JKECTKHE U JlaHHas (DOpMyJia He OYeHb MPaKTUIHA. [l03TOMY MOSIBJISIETCST
HHTEpeC K pa3paboTKe 0oJjiee IPAKTUIHON (DOPMYJIBI JJIsi BBIYUC/IEHUs] TPOM3BOIHOM
AKYCTUYIECKOI'O ITOTEHITUAJIA, JTBONHOIO CJIOS IIPU OCJADJIEHHBIX YCIOBHUAX, Y€MY I10-
CBIEHA HACTOSINAS cTaThsd. KpoMe Toro, jJjoKa3aHa OrpaHUYeHHOCTD onepaTopa A
B 0000IIeHHBIX TTpOocTpaHcTBax ['éabmepa.

st menipepeiBHOil Ha S BekTOpHO#H dyHKIMU ¢(T) BBEJEM MOJYJb HEIPEPHIB-
HOCTH BUJA

w(g,d) = 5supM, J >0,

>0 T
rje
w(g,7) = max |g(z)—g(y)|
|z—y|<T,
z,yeS

Teopema 1. Ilycrs S — mosepxrocts JIsmyrnosa ¢ nokazarenem 0 < o < 1,
p(x) — HenpepsiBHO auddepernupyemast pyaknus Ha S u
diam S

dp,t
/ Mdtqm

0

Torxa axycrudeckmii moTeHnuasI goiHoro caos Wy ,(v) nmeer Ha S HeIpephIBHYIO
MIPOU3BOIHYIO, TPUIEM

grad Wy ,(x) = /gradw(a(ék(az,g;(—yfo(&y)))p(y)dsy
5
_ 3 [ @iy) -7y 1 [rly) — @) N
47rs EEE (p(y) — p(x))dS, + 47r/ P (y) dSy, eg’)

e MoCJaeIHIi HHTEerpaJsl CyIeCTByeT B cMbIcIe riaBHoro 3uadernns Komm. Kpowme
TOro, UMerT MEeCTO CJIEAYIOIne HepaBeHCTBAa:
diam S

w(grad p,)
lgrad Wl <21 ( [ ERED o+ | grad ol
0

3necy u B gasbHeriniem depe3 M Oygem 0603HAYATDH IIOJIOXKHUTEIHHOE ITOCTOSTHHBIE,
3apucsue jamb or S mk, npun 0 < a < 1
h

d
w(grad Wy ,, h) < M, | h* + w(grad p, h +/w gradp,t)

diam S d
h / w(gradp,t) ., ,
12
anpna =1
w(grad Wy ,, h) < M, | h|Inh| + w(grad p, h)
diam S

h
+/w(gra;dpﬂf) Qo h / w(gr?;lp,t) a .
0

h
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e M, — nojtoxKuTe/IbHAs IIOCTOAHHAS, 3aBHCAINA JIUIID OT S, k 1 p.

JOKABATEJILCTBO. O4YeBUIHO, YTO
Wi,p(2) = (Wh,p(x) = Wo (@) + Wo,p(2),

rie
W(Lp(m) - Wk7p(x)|k:0> HAS 57 (I)O(x7y) - (I)k?(xay)lk:oa z,y S S.

Boipaxxenne Wy, ,(x) — Wo () umeer na S npomssomuyio (cM. [1]), mpuaem

grad(Wy, ,(x) — Wy p(z)) = /gradw (5(‘1)19(95723?(_?;;1)0(3:’@)),0@) s,
s

— / y_jM((?) _ 3il€|:L‘ _ y| _ I€2|$ . y‘Z)eik\m—m . 3)
Am|z —yl°

—

(1 il = ) = 1) ) s,
i ((O@r(z,y) — Po(z,y)) M
g, (2 )’%y-

Torna uuTerpast

o ra 8((I)k(x7y) - (I’O(xvy))
L(o) = [ eraa, (ARHAEDZSEI o as,

S

CXOIUTCS KaK HEeCOOCTBEHHBIN U JJIsT JII000ro T € S
|L(z)] < M|pl|oo-

ITo reopeme Taycca (cu. [3]) Bopaxkernne Wy ,(x) MOXKHO IpPEICTABUTH B CIIELY-
IOIEM BHUIE:

1 [ (z5,7(y)) 1

Wo,p(2) = =~ J e e (p(y) — p(x)) dSy — 5 p().

2

IMockonbky dyuruus p(z) HenpepsiBHO auddepeHnupyeMa, CyecTByer TaKkas
rouka y* =z + 0 - (y — ) (3mec 0 = (01,62,05) u 0; € (0,1), i = 1,3), aro

p(y) — p(x) = (grad p(y*), 7y), =z,y € S. (2)

Torna -
(zy,7(y))
lz —y|?

(p(y) — p(z))| <

ITo m3BecTHOlt Teopeme (cM. [4]) Beipakerne Wy ,(x) nmeer Ha S IPOU3BOJIHYIO,
npHYeM

M
W\\gradew.

(@7, 7i(y))

e Wi, (o) — = [, | S0 ) )| a, - § adpto)
S

BRI 2.1 TSR Wy 1 () C IR
S ) leP (p(y) = p( ))dSy+47rS/ ayp TWdS, wes.
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YunreiBag (2), HAXOANM, YTO HHTErPAJI

re) = [T () ) as,
S

|z —yl°
CXOUTCS KaK HEeCOOCTBEHHBIN U JJIsT JII000ro T € S
|F(2)] < M| grad pl.

OueBuHO, 4TO

oy
/ |z — yl3 Sy'

=R () — pla)| < a2l

%)

Tak kax

TO

< M| grad p| oo

‘ / |z — y|3 Yo) - o)) ds,

ITycrs d — paauyc crasgaprHoit cdepst jJuist S u Sq(z) = {y € S| |y — x| < d},
x € S. YuursiBag (2), noaydaem

/p(y)—p(x) s, — / ply) — () g

lz —y[3 |z —y[3
S\Su(2)
(grad p(y*) — grad p(x), T7) / (grad p(x), 7))
+ : ds, + A=l SALL 2R
/ |z —y|3 Y lz—y|? Y
Sa(x) Sa(x)

[TepBoe ciraraemoe CymecTByeT Kak COOCTBEHHBIN WHTErpaJl, a JJjis BTOPOrO cjarae-

MOT'O UMeeM
d
grad w(grad p,t)
dt.
0

‘ (grad p(y*) — grad p(z), Z7)
|z —y[?

Sa(z)

OueBuHO, 9TO

g
[ e
|z —yf?
Sd((E)
L[ R e

((y1 — 21)2 + (y2 — 22)2 + (y3 — 23)2)%

as,.
Sa(z)
Nsgecrro (M. [3]), uro jgist nro6oit Toukn x € S oKpecTHOCTH Sq() mepeceka-
€TCsl ¢ UPSIMOIA, Napasule/IbHON HOpMaJu 7i(Z), B €JMHCTBEHHON TOUKe Jiub0o BOOOIIE

HE [1€PECEKAETCsl, T. €. MHOXKECTBO S4(Z) OJHO3ZHAYHO IPOEKTUPYETCs HA MHOYKECTBO
Q4(z), nexammee B Kpyre pamuyca d ¢ TEHTPOM B TOUKE I Ha KACATEIBHON MIIOCKOCTH
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I'(z) k S B Touke x. Ha Kkycke S4(x) BbIOEpEM JIOKAIBHYIO [IPAMOYTOJILHYIO CUCTEMY
KOOpAMHAT (U, V, W) C HAYAJIOM B TOYKE I, IJie OCh W HAIPABUM BJIOJb HOPMAJIU 71(T).
OueBnHO, 9TO OCH U U ¥ OYJIyT JIeXKaTh Ha KacareabHO mockocru I'(z). Torma B
TUX KOOPJIUHATAX OKPECTHOCTH Sg4(X) MOKHO 3a7aTh yPABHEHUEM

w = f(u,v), (u,v) € Qq(x),
TTpHIeM

d£(0,0) d£(0,0)
ou ov

Kpowme Toro, ecin § € I'(xz) — npoexiust Toukn y € S, o (em. [5])

fech(Qq(x)), £(0,0)=0, =0, =0. (3)

|z —g] < |z —y| < Cilr — g,

rge C — 10JIOXKUTENIbHASL TOCTOSIHHAS, 3aBUCAIIas Juiib oT S (mis chepor Cp =
V2).

ycts do = d/Cy 1 Og,y(z) = {u? + v < dy} C I'(x) (oweBummo, uro Oy, (z) C
Qq(x)). Torma no dopmyse cBelleHUsI IOBEPXHOCTHOIO UHTErPAJA K IOBTOPHOMY
uMeeM

[ e

lz —yl?
Sa(z)

S B VH(af)ﬁ(af)zdudv
(Vu2 +v2 + f2(u,v))3 ou ov

Q4(2)\Oqq (2)
o Bt e
— Y auav
(Vu? + v?)3

Ogqq ()

9p(x) 2 2
e () ()
+o/< eV an) )
8p(z)u+8p(x) af 2 (9f 2
+o/( T w”(aJ (@) -1) e

+ (aapq(;l)u + 55322)@) ((\/u2 — 1+ i (\/ﬁ)?») dudv.

Oy ()

IlepBoe ciraraemoe cyIecTByeT KaK COOCTBEHHBIN MHTErPAJI, & BTOPOE CJIaraeMoe
CYIIECTBYET B CMbICJIE TJIaBHOTO 3HadeHus: Ko u paBHo Hymo. JleficTBUTEIBHO,
nepeiiisg K HOJISPHON cucTeMe KOOPJAUHAT, HaXO UM

op(z) | Bplx), do 21 9p(x) ( )
/ ududv = lim // Oz cosp + —2sing | dedr = 0.
(VuZ + v2)3 e 10

OdO x

Kpome Toro, yunrbiBasi HepaBeHCTBa

Pl o) < MOVa? 03, (u,0) € Qula), (4)
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’wl—«—fﬁ—&—fﬁ—u < M(Wu? +02)%, (u,v) € Q(x), (5)

M
: (Vu? + v?%)3-20"
(u,0) € Qa(z)\{(0,0)},  (6)

HETPYOHO JOKa3aTb, YTO OCTaJIbHBbIC MHTEIrPAJIbl CXOAATCA KaK HECOOCTBEHHBIE U

/ p(y) — p(x) as,

[z =yl

1 1
(VB T Pl (VaE o)

< M| grad p||oc.

B pesyabrare noiaydaeMm cupaseiymBocTh Gopmysibl (1) u onenky

diam S
w(grad p,t
sup Wi (o) < 0 ([ LD g+ grad pl
e
0

Bosbmen sro6sie Toukn ', 2" € S takne, urobel BeamauHa h = |z’ — 2’| GbuIa
JIOCTATOIHO MaJjioii. O4eBHHO, 9TO

grad Wy, ,(z') — grad Wy, ,(z")

= L) ~ L") ~ o IF@) — FE) + [0 — G (1)

Tax xak uarerpainl L(z) u F(z) caabo CHHIYISIPHBL, HETPYIHO JOKA3aTh, Y4TO
|L(2") — L(z")| < Mh|Inh||lp]l (8)
nmpu 0 < a <1
|F(2") — F(2")| < M(hllpllsc + 2| grad pl|),
anpu a =1
[F(2") = F(z")| < M(hl[plloc + k| Inh[ grad pl|sc)- (9)

Ouenum Boipaxkenue G(z') — G(z”). OueBugHO, YTO CyIIECTBYIOT TOYKH § =
F Oy — o) w i =" 0" (y — o) Taxie, wro ply) — pla') = (grad p(i'), 7'y)
u p(y) — p(a”) = (grad p(g"), E}) Torna soipaxkernne G(x') — G(x) moxHO 11pE-
CTABUTD B CJIEIYIONEM BHJIE:

G(az') — G(z") = (p(ﬁv)’_l;(g,) N p(ﬁc)//—py(ﬁ’”)>ﬁ(y) ds,
S\Sa(z’)
(grad p(¢') — grad p(x’)7x_':>y) (grad p(z), Z‘_/)) T
: /(,) [ |2 —y? T ) e ))]n(y) ds,
n/2(T

[ [ ) ey AT 2 IR ) s,

2" —y|? 2" —y|?
Sh/2(1”)
(grad p(5") — grad p(a”),2"y)  (gradp(a”).a"y) ] o
|.TH _ y|3 + ‘l‘” _ y‘g (n(y) - n(x )) Yy

Shy2(z’)
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— —
grad p(z'), 2'y) , . grad p(¢') — grad p(z'), 2y
oo [ ) — iy AL I g,
Shy2(z')
~1\ m 1 - 1 —
n {terad o)~ erac 0.0 s = o )10

Sa(@)\(Shy2(z)USp /2 (x"))
]

(B o) — rad o), 75) + (arad ) = o o), 77 ()

|z
W) = 1) ad () — grad p(a), 'y) + (grad p(e”), 779) 7ily) — i)

|z —y[?
y 1 1
[z —yP 2" —yl?

W((gmd p(z') — grad p(z"), 7'y) + (grad p(z”), 7' 2" ))} sy

Jr

N
(grad p(z'), z"y) _
+ / W(n(fﬂ) —(2")) dSy
Sa(z')
(grad p(a") — grad p(a’), a'y)
+ n(z') Pa—E s,
Sa(x")\(Sp 2 (a")USp /2 (x"))

y (rad 00 (0) — o) s,

Sa(z")\(Shy2(z")USh/2(2z""))

—
L (grad p(2’),2'y)  (grad p(z”),z"y)
: - ds,.
A / [ R o —yf? !

Sa(z’)

CuiaraemMble MHTErpaJIbl B MOCJIEAHEM paBeHCTBe obozuaduMm depes G;(z',z"),
t = 1,10, coorBercrBenHO. OYEBUIHO, ITO

|G (2", 2")| < Mbhl|plloo,

h
d
|Ga (2!, 2")| < M /wgra p:t) dt + h%| grad plleo |,
0

h
dp,t
Gata' )| < 2| [ EREED gy grad
0

Kpome rtoro, nmpumnmas so sammamne h/2 < |y — 2| < 3h/2, y € Sp/2(2'),

nmMeeM

|G4<.’I/J,$H)‘ S Mw(gradp7(33};b//22))j (3h/2) mes Sh/Z(:E/) S M(hoc er(gradp, h))

Yunreisag, uro h/2 < |y — 2’| < 3h/2, y € Sp,2(2"), naxomum

‘G5(xlv {EN)| < M(ha + w(grad Ps h))
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Tax Kak cymecrsyer Touka & — &' + 0 - (z” — 2') taxas, uro p(z') — p(z’) =
—
(grad p(2), 72", 70

—

(grad p(),2'z") = p(z") — p(z’) = (p(y) — p(z")) — (p(y) — p(z"))
— (grad p(§'), ') — (grad p(§’"), ")

- ~r\ ~11 7 N T
= (grad p(y') — grad p(y"), z'y) + (grad p(§"), 2'z"),

a 3HAYMUT,

~/ ~/ —/) ~ ~11 o
(grad p(y') — grad p(§"), 2"y) = (grad p(z) — grad p(§"), z'z").
TOFILa, IIpUHUMAasA BO BHUMaHUE HEPAaBECHCTBO

Mh

1 1 , ’ "
i Y € Sa(@)\(Sny2(2") U Spy2(z")),

o= gP T = f

T

nosygaeM, 9to npu 0 < o < 1
d
|Ge(z',2")| < M /w gradp, dt + h”| grad p||« + w(grad p, h) |,
h
amnpu o =1
d
|Ge(2',2")| < M / d gradp7 dt + h|In k||| grad p|lec + w(grad p, h)
h

WsBectHO, 9TO MHTErpas

/ (g p(a) 7'9) o

2’ —y?
Sa(z’)

CXOJUTCSI B CMbIc/Ie TaBHoro 3HadeHns Kommu. ITosTomy
! 1 [e%
|G7 (2", 2")| < Mh®.

Ha kycke Sgi(z’) BbIGEpEM JIOKAJBHYIO HPIMOYIOJBHYIO CHCTEMY KOODIMHAT
(u,v,w) ¢ HAIATOM B TOYKe Z’, TJIe OCh W HAMpaBUM BIoib HOpMasu 7i(z') (ocm
u u v BymyT JexkaTh Ha KacareabHoi miockocru I'(2')). Hepes Qp /o(2’, 2") obozma-
9IM HpOoeKImio MHOKecTBa Sp,/2(2') U S),/2(2") ma kacarensnyto miockocts I'(x').
Tak xax

(M _ 89(00”))u+ (M _ 8p(x”))v

011 011 Ox2 Oxo

dudv = 0,
(Vu? +v?)3

Oqy (2")\O2n (z")

110 opMyIIe CBEIEHUS TOBEPXHOCTHOIO NHTErpaja K IOBTOPHOMY IIOJIy4YaeM

n o m oo
(grad p(a') — grad p(z"),a"y)
2" = yl? !

Sa(x")\(Shy2(x")USp 2(z""))
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(% — 25 )u+ (%557 — 25 v+ (% — 2557) f(uv)

(Vu? + 02+ f2(u,0))3

Qa (2 )\Qp 2 (2 ,z')

2 2 Ap(x")  dp(z")
xW(gf) Y - Ei’”i Qamfg(f(u,);g
u v uc + v° + u,v
Qa(z)\Qn 2 (2’ 2")
of\?  [af\?
e () (L)

(%t — 25 )u+ (%52 — 25 v

(Vu? + 07+ f2(u,0))?

+

Qa (2 )\Qp 2 (2’ ,2'")

x<{1+<8f>1<3v>%>m

i o), (ar_aser)

ox ox 0o 0x4

1 1
8 ((\/u2 Tt Pao))y? (V& +v2)3) dudv

(% — 25 )u + (%57 — %52

(Vu2 +v2)3

(%t — 25 )u+ (%527 — %527

(VaE o)

dudv

Qa(2)\Ouq (2)

v
+ dudv.

O2p (2" )\Q2p 2 (2 ,2")

i1t mocieqHero nHTErpaga nMeeM

Op(=") _ 9p(=") Op(z") _ 9p(=")
(e osey, () oay,
(Vu? +v?2)3
O2p (2" )\Qp 2 (2’ ,2")
2h .
< Mw(grad p, h) / n dt = Mw(grad p, h) In(2C1).
h/C1

Ounenusast Bce OCTAIbHBIE HHTETPAJIBI C IOMOIIBIO HepaBeHCTB (4)—(6), norydaem

d

dp,t
|Gs(2',2")| < M h/%dter(gradp,h)
h

Tem ke crocoboM MOXKHO JIOKa3aTh, 9TO
(Go(a',2")] < M(h® | grad pll oo + w(grad p, h)).

ITepeiizst K JOKATBHOM MPSIMOYTOJIBHOM cHCTEMe KOOPAMHAT (U, U, w) ¢ HAYAIOM
B TOUKe ' 1 yunThiBast (3), ¢ MOMOIIBIO HECTIOKHBIX PACCYKJEHNUH MOXKHO JI0KA3aTh,
gro ipu 0 < a < 1

[Gro(a’,2")| < M(h®|| grad pl|ec + w(grad p, h)),
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anpu a =1
(Grola',2")| < M(h| In h| grad pllo + w(grad p, h)).

B pesysbrare, cyMMUpysl TIOJy9IeHHBIE ONEHKHN Jist Beipaxkenuit G;(a’, x'), i =
1,10, mmeem

h diam S

0

+ h®[| grad pl|sc + w(grad p, h)

npu 0 < a < 1,

diam S

h
G(z') - G /“gradp’ dt +h / 7gragp’)dt
0

+ h|In hl|| grad p|lec +w(grad p,t) | wpma =1. (10)

Tak xak dyHKIIST

h diam
h® + w(grad p, h) + [ < (gradpt) dt + h f Wdt mpu 0 < a < 1,
0
’L/)(h) - h diam S
h\lnh|+w(gradp,h)+f@dt+h il Wdt npn o = 1
o h

He yObiBaer, byukiust 1»(h)/h He Bo3pacTaer u }1L1_>I?[101/)(h) = 0. ITpunumast BO BHUMA-

uue orenkn (8)—(10) B paBercTse (7), moTydaeM CIPaBEIMBOCTD TEOPEMBI.

Beenem cremyrommue kiacest dynkmmii, onpenenennbix Ha (0, diam S):

X =Ap |1 limp(d) =0, ¢(8)/0 1},

diam §
Jo(S) =< pex] Mdt<+oo ,
0
U paccMOTpUM (DYHKITAIO
h diam 5
h“JrgO(h)Jrf@dtJrh Ik “at(zt)dt npu 0 < a < 1,
Z(h, @) = ' h ' diam S

hlinh| + o)+ [£at +h [ 20 dt npua=1.
0 h

TamM, T71e 9T0 He BBI30BET HeJI0pasyMeHust, nHoraa Oyuem mucarsb Z(h), Z(¢) BMecTo
Z(h, ).

OueBnaHO, 9TO %imO Z(h) = 0, dyuxnus Z(h) ue yobiBaer, a dyuxmus Z(h)/h
HE BO3PACTAET. -
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IIycts ¢ € x. Byzem obosmatars wepes H,(S) mumeiiHoe IPOCTPAHCTBO BCEX
HENPEPBIBHBIX HA S DYHKIUHA p, YAOBIETBOPSIOMINX YCIOBHUIO

lp(z) = p(y)| < Mip(lz —yl), =,y€5,
a gepes H; ,(S) — nuHeiiHOE MPOCTPAHCTBO BCEX HENPEPHIBHO JH((hepeHIpyeMbIX
Ha S GYyHKIWIA p, YIOBIETBOPSIONINX YCIOBUIO
|grad p(z) — grad p(y)| < Mag(|lz —yl), =,y €S,

rae My u My — 1OJI0XKUTEIbHBIE TIOCTOAHHBIE, 3aBUCAININE OT P, & HE OT T U Y.
ssecrro (cm. [6]), uro mpocrpancTBo H,(S) siBisieTcst 6aHAXOBBIM IIPOCTPAH-

CTBOM C HOPMOM
lolle = sup [p(z)| + sup M
zeS

eges, Pz —yl)
TFy

a mpocrpamctso Hi ,(S) — ¢ HopMoit

grad p(x) — grad p(y
1o = sup p(@)] + sup |grad p(@)] + sup £ Wl
z€S zes z,y€S, o(lz —yl)
Tty

ol

U3 Teopembl 1 BbITEKaeT

Teopema 2. Ilycts ¢ € Jo(S). Torga omeparop Ap = grad Wy ,(z), € S,
orpanudento Jjeiicrsyer us Hy , B Hyz(,), npuiem

| grad Wi [l z(p) < M|pll1,e-

Caencrsue. Ilycts S — nmosepxnocts JlamyroBa ¢ mokasarereMm o, a p € Hy g.
Torxa axycrudeckmii moTeHnuasI goiHoro caos Wy ,(v) nmeer Ha S HeIpephIBHYIO
[IPOHU3BOJHYIO, IPHIEM

(a) ecmm oo < B < 1, To grad Wy, , € Hy, 1 || grad Wi, ,|la < M|p||1,5;

(6) ecmn B < a < 1, To grad Wy, , € Hg u || grad Wy, ,||g < M]||pl|1,5;
(c)ecma=1, <1, tograd Wy , € Hg u || grad Wi ,||g < M||pll1.5;

(m) ecm o = 1, f =1, to grad Wy, € H, u ||grad Wy |, < M|pl|l1,1, rze
~v € (0,1).

Ormernm, UTO U3 yTBepXK/JeHust (¢) BbITeKaeT TeopeMa 2.23 B [1].
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