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4.9 JlociigKeHHS iCHyYBaHHS PO3B’dA3KiB OCHOBHUX TI'pa-
HUYHUX 3a7a4 piBHAHHA Jlamaca Ta I'eabMroJbia
Bynemo posrisgnatu 3aMKHeHY JISMyHOBCHKY TMOBEDPXHIO, KA OOMEXKYy€e JBi

obmacti €2 Ta ) — 30BHINIHIO 10 BijHOMEHHIO 10 00s1acTi (). Bymemo posriis-
JlaTv OCHOBHI T'DaHMYHI 3a/a4i piBHgHH4 Jlamaca:

Au(z) = 0 cq (Au(z) =0, =€,
u’“ ! __ﬂ’x) TR (w0) ul, s = f(2),
ves ' L u(z) = O(1/]z), |2| — oc.
(4.9.2)
(Au(z) =0, ze,
Au(z) =0, z €,
ou (4.9.3) a—l_t, = f(x),
% = f(]?) oni TES
ves (u(@) = O(1/|z]), |z — oo.
(4.9.4)

Busnagenns 4.9.0.1. Bynemo nasuBatu rpanuasi 3amaqi (4.9.1) ta (4.9.2)
BHYMPIUHDLON T 06HIWHBONW 2PAHUNHUMY 300auamy Jipizae 1 TOZHAYATH
D; ta D, Bimnosimno. I'panuani 3amaqi (4.9.3) ta (4.9.4) Gyzemo HasuBaTu
SHYMPIUHBLOM Ta 306HIUHBONW 2PAHUNHUMY 3a0auamy Hellmana Ta mo3HAUA-
T N; Ta Ne BLIIOBLIHO.

®yukiio f(x) 6yaeMo BBazKaTu HemepepBHOIO Ha moBepxHi JIsmyHoBa S.

BpaxoByioun BJIaCTHBOCTI MOTEHIIAJIB, OYIeMO HIYKATH PO3B’SI3KH TI'PAHH-
gyHuX 3aja4 Jipixse y Bursjii nmoreHiiajay mojBiiiHoro mapy, a 3ajad He-



iMaHa y BUTJISl TOTEHIATy TPOCTOTO Mapy 3 HEBIIOMUMH MTIIHHOCTIMHU:

1
D; ta D,, 495
// 8ny drlz —y] y| A F e ( )
T) = //u(y)m ds, st Ny ta N. (4.9.6)
S

B o6macti Q ta ' moreHmiaau mpocTOro IMIapy Ta IMOABIAHOrO mapy 3a110-
BOJILHAIOTH piBHAHHA Jlamaca.

JLng 3HaX0/IZKEHHS PO3B’43KIB BiANOBIIHUX T'DAHUYHUX 3a/a4 HEOOXiTHO 3a-
JIOBLILHIMH TPAHWIHUM yMOBaM Ha TOBEPXHI S Ta I 30BHINIHIX 3329
yMOBaM PeryJIdpHOCTI Ha HECKIHYEHOCTI.

Banurmremo iHTErpaJibHi CHiBBIIHONEHHS, SKi JO3BOJISIThH 3380BOJIbHUTH TDa-
HUYHI YMOBH Ta BU3HAYUTHU HEBITOMI MILILHOCTI HOTEHITIAJIB.

g 3anucy iHTerpaJbHUX CIIBBIIHOIIEHb BUKOPUCTAEMO TEOPEMH PO I'pa-
HUYHI 3HAUYeHHs MOTeHIa Iy MOABIHHOrO Mapy Ta TPAHUYHI 3HAYEHHS HOP-
MaJIbHOI MOXI/THOI TOTEHITaJy TPOCTOTO Iapy.

B 0 1 o(x)

// any 47T|x — y| U(;)’ r €S, D (4.9.8)
()

_ o0t p(z) ,
x) = //,u(y)aﬁx e dsS, + 5 @ €S, N (4.9.9)
S
_ 0 1 ()
x) = //“(w&ﬁx pp— ds, 5 € S, Ne. (4.9.10)
s

Hesaskko 6auntn, mo piBHsaHHS (4.9.7)-(4.9.10) € iHTerpaTbHUMu PiBHSIHHSI-
mu PpejiroTbMa JIPYroro pojy i po3naJaroThes HA JIBi MApH COIO3HUX (CHps-
xkeunx): D;, No ta D,, N;. 3 reopem @pearonbma BijoMo, 10 iCHYBaHHS 1
€JIHICTDH PO3B’A3KiB IHTEI'PAJILHOIO PIBHIHHS 1 CIIPSAKEHOIO JI0 HbOI'O BUKOHY-
€ThCA OiHOYACHO. Tomy MU Oy/IeMO JOC/II/IZKYBATH OJHOYACHO AP PIBHAHD

Di, Ne Ta De, Ni.

dnpo inTerpanbroro pisasHas (4.9.8) Mae BULJIAL

K(z.y) = 0 1 _cos(y —w, 1)

, 4.9.11
oy, dr|lr —y| Ar|x — y|? ( )

2



BIMOBIZIHO CIPsTZKEHOTO 110 HhOTO piBHsTHHSA (4.9.10) Mae ampo:

0 1 _cos(z —y, 1)

K*(z,y) = , (4.9.12)

Oty Arlx —y| dr|x — y|?

Bpaxosyroun Bracrusocti mosepxui Jlamyrosa i ominkm cos(y — z,7,) <
ai|xr—y|*, MoxkHa BeTaHOBUTH, O siipa K (z,y), K*(x,y) € HoAIpHAMY 1 1151
TAKAX IHTErpaJbHUX PIBHAHL MOXKHA 3aCTOCOBYBaTH Teopemu Dpearobma.

4.9.1 Hocraim>keuHs BHYyTpimrHbol 3aga4i Jlipixje Ta 30BHINTHBOT
zama4di Helimana

[Tokazkemo, mo inrerpasbi piasiais @pejroabma (4.9.7) 3 HOASAPHAM $POM
(4.9.11) Ta cupszkene 10 Hboro pisusamus (4.9.10) Ma0Th €IUHIN PO3B’A30K
JUTst Oy/1b-SIKOTO HEMEePEePBHOTO BITLHOTO YJIEeHA.

Posrisinemo ofuopinne piBHanHs nis piBasaaus (4.9.10)

1 p(z)
- — = . 4.9.1
// anm PP y| 5 0, z€8 (4.9.13)

Hexait po(x) € La(S) — po3s’si30k ognopignoro pisagnus (4.9.13). 3posywmi-
JI0, 0 B MboMY BHNAIKY DyHKINSA Lo(z) € C(S) 1 3a/10B0IbHSIE PIBHAHHSI

0 1 x
//Mo(y)%m ds, — MOT() =0, z€b8. (4.9.14)
S

[TobyayemMo moTeHIia I MPOCTOro Mapy 3 MILIBHICTIO [ 1 TO3HAYUMO HOro

x) ://,uo(y)MdSy. (4.9.15)
S

[Torennian (4.9.15) Mae npaBuIbHy HOPMAJIbHY HOXIJHY IPH IiJIXOL JIO T10-
BepxHi S 330BHI, a piBastHHs (4.9.14) o3HAauUaE, 10
OVo(z)
Ofie

0,z €S (4.9.16)

3pos3ymiio, 1mo aas Vg 3a10BOIbHSAE TPaHIIHIA 3a,1a4i
AVp(xz) =0, ze,

M) _, (4.9.17)

on reS

Vo(z) = O(1/z]), 2| = o0
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dKa Mae JInle TpuBiaabHuil po3s’s30k, To6To Vo(x) = 0, z € Q. Ockinpkn
HOTEHIIAJ IIPOCTOrO APy € HenepepBHOIO (DYHKINEIO B YCHOMY €BKJILI0BOMY
mpoctopi, To Vo(x) =0, z € S, Takum annom Vy(x) 3a70BOTbHSIE TPAHTTHIN
3aadi ipixite

AVp(x) =0, x€Q,

%(x>|z65 = 07

dKa Mae Juiie TpuBiaabHuil po3s’a3ok Vy(x) = 0, z € . Takum anHOM Mag-
Mo, o V() = 0, z € R3, a e o3nauae, paxosytoun (4.9.15), mo puo(z) = 0,
x € S. Takum unHOM OfiHOpiiHe piBHsHHS (4.9.13) Mae auine TpuBiaIbHUI
PO3B’S30K, a BiANOBIiHe HeomHOPiAHe piBHsAHHs (4.9.10) 1 cupsizKeHe 10 HBOTO
HeoHOpiAHe piBHsAHHs (4.9.7) Mae exuHuil pO3B’A30K 7151 OY/Ib-sIKOTO Herle-
pepBHOrO BibHOrO wieny f(x). 3 HaBeneHUX MIpKyBaHb Ma€ Micre

(4.9.18)

4 )
Teopema 4.9.1.1 (npo icHyBaHHsi pO3B'si3Ky BHYTpilWHbOI 3agadi Hipixne

Ta 30BHiWHLOI 3aga4i Heiimana)

Hexait S — 3amkuena nosepxus JIsmynosa, Tozi BayTpinTas 3amaqa Jlipi-
xuie (4.9.1) ta 3oBHimEs 3amava Heiimana (4.9.4) MaioTs enuni po3s’a3Ku
St Oy Ib-sIKUX HerepepBHUX DyHKIiN f(x) 1 po3B’sa3KM MUX 33139 MO-
JKHA IPEJACTABUTH Yy BUIJIsLL HOTeHIiaxy noisiiinoro mapy (4.9.5) ra

npocroro mapy (4.9.6) BigmosiHoO.
. J

4.9.2 HocraigkeHHs 30BHIIMHBOI 3azadui lipixjge Ta BHYTpIinraboi
zama4di Heilimana

Posrnsinemo ojnopinne piBHSHHS, dKe Bijanosijae pisaguuio Ppejaroabma

(4.9.8)

o1 70(x)

o = D.. 19.1
//Jo(y)aﬁyzwx—y\ By = =0 wes (4.9.19)
S

3riguo 10 BractuBocTeii inrerpany [ayca Wy(x), merko mepesipuru, 1o, pis-
uauns (4.9.19) mae HeTpuBiaabHUil PO3B’'A30K 0g(r) = 1, MOKHA TOKA3aTH,
IO IHIMMX HETPHUBIAJBLHUX PO3B’A3KiB He icHye. Lle o3madae, 1o po3B’sa30K
CIIPSI?KEHOTO HEOMHOPIAHOro piBHsHHSA (4.9.9) icHye Toxi i Jimmie TOMi, Ko
floro BibHUIT wyieH f OPTOTOHAJBHUIT PO3B’sI3KAM CIPSZKEHOTO OIHOPITHOTO
piBagaHHS, T06TO dyHKIIT 0¢(2) = 1. YMOBY OPTOrOHAJBLHOCTI MOKHA 3aITH-

//f(af) ds = 0. (4.9.20)

4

CaTH y BUTJSII



TakuM 9HHOM Ma€ Miclie

4 )
Teopema 4.9.2.1 (npo icHyBaHHsi po3B’si3Ky BHYTpiLLHbOI 3agadi HelimaHa)
Hexait S — 3amknyTa nosepxust JIsnynosa, a f € C(S), Toai BHYTpirHsI
sanaga Heiimana (4.9.3) Mae po3s’si30K Tozi 1 e Toi, KOJIH BUKOHAHA
ymoBa oproroHaiabHocTi (4.9.20), a caM po3B’S30K MOXKHA MPEICTABATH

y BUIJIsiJIl mOTeHIiaxy npoctoro mapy (4.9.6).
. J

Posrisinemo Buna ok 30BHIMHABKOL 3a1a49i Jlipixje. 3rigHo 10 TOro, mo oIHo-
pinse piBHsHHEs (4.9.19) Mae oxuH HeTpUBIAJBHHA PO3B’A30K, TO OIHODI/IHE
CTIpsiZKeHe 10 HhOTO PIiBHSIHHS

0 1 z
//Ml(y)%m dSy + MlT(), x €S, Numner (4.9.21)
S

TeXK Mae OJWH HETPHUBIAJIBHUN pPO3B’S30K [y (r) — BaacHy (BYHKIHIO Xapa-
KTEPUCTHIHOIO ducaa A = —2. 3rigno g0 Tperboi Teopemu Ppejrosibma,
HeoHOPiHe piBHsIHHA (4.9.8) Mae po3B’s30K TOJI 1 JIMIe TOAl, KOJH BHKO-
HYETHCI YMOBa OPTOTOHAJIBHOCTL

// f@)m(z)dsS =0 (4.9.22)

i mpu 1BOMY PO3B’sI30K iHTerpaabHOro piBHsaHHS (4.9.8) HeeUHUIL.

B Toit :xe gac Bigomo, 110 30BHiNIHA 3aaa4a Jlipixie Mae equHuil po3B’I30K
(mpyra TeopeMa €IuHOCTI rapMOHiYHEX GyHKIIi). OTKe MA€MO TPOTUPIUYs,
sIKe BHKJIMKaHe THM, IO MOTEHIHAT MOABIHHOrO Mapy

o 1
() = [/ o) 3 1o =57 4 (4.9.23)

y BHUIVIAJ SKOO MU IIYKAEMO PO3B 30K 30BHINMHBOI 3ajad4i lipixJye He €
rapMOHIYHOIO (DYHKIIIEIO perysasapHoio Ha HecKindeHocti. [lificHo meit moren-
mian Bene cebe ak O(1/]z)?), |z| — oo, TO6TO mpaMye 10 HysTs MBUIIIE HizK
peryJisipHa rapMOHiYHa (DYHKIIis.

JLng BunpaBsiennd 1iei curyaiii Oy1eMo nyKaTu po3B’ 30K 30BHINTHBOT 3314~
qi [ipixsae D, y BUDIs:

u(z) = // a(y)a%m ds, + % // o(y) dS,, (4.9.24)
S S
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Jle TepIuii JOMAHOK gK 1 paHilie € MOTeHIaJIoM TOABIHOTO Tmapy, a JApy-
ruit — nomenuyias Pobena, AKuil He TOPYIIYIOYN FAPMOHIYHICTD 11i€l (pyHKIIIT,
3a0e31edye peryasipHicTb Ha HecKindeHocTi. [Ipu mpoMy Mu BBazKaemo, IO
CUCTEeMa KOOPIUHAT OOpaHa TaKHM YHHOM, 110 Touka x = 0 € (2.

JLnsg 3HaX0/IZKEeHH IIJIBHOCTI 0, 3alIUIIEMO 1HTerpaJibHe CIIiBBIHOIIEHHS BU-
KOPHUCTOBYIOUH TeOpeMy PO TPAHUYHI 3HAUYeHH MOTEHIaIy NOABIITHOTO mTa-
py (norennian PoGena e nenepepsroio gyukuiero B R3):

// (any 4m1_ 1 ,1\) dsy + <2x)- (4.9.25)

0 1 1

Tvr K _
v K y) = B ey Tl

— gJIpO IHTErpaJbHOTO PIBHAHHSI.

[Tokazkemo, mo (4.9.25) Mae €aunuii po3s’si30K. st MBOrO MOKAYKEMO, IO
OJHOpPiAHE PIBHIHHS

// (any 47T|x1— ] |1|> Sy + % =0 (4.9.26)

Mag JIulle TpuBiaJdbHui po3B’a30k. Hexail 0g — mesaxuii po3B’s30K pPiBHIHHS
(4.9.26). TToGymyemMO TOTEHIIAT 3 TIBHICTIO 0p:

//00 8ny47r|:£—y| |//Uo (4.9.27)

SAKHI 3a70BoJbHeAE piBHsHHg Jlamwiaca qisg x € Q. 3 (4.9.26) sBumiusae,
IO IpaHHYHEe 3HAYeHHSA moTeHIaay Uy mpu miaxoai 10 moBepxHi S 330BHI
JIOPIBHIOE HYJIIO, TOOTO (byHKIist Uy € pOo3B’I3KOM IpaHUIHOT 33,1241

AUy(z) =0, ze,
Unl,es =0, (4.9.28)
Uo(z) = O(1/]z|), |z — oc.

[la 3agada Mae Jumire TpuBiagbHuil po3s’sa30k, To6To Up(x) = 0, © € .
[Tomuoxkumo (4.9.27) va |z, Ta cupsimyemo  — 00. B pesyabrari orpumaemo,

10
// )dsS = 0. (4.9.29)



To6ro Gyap-sikuii po3B’sa30K iHTErpasbHOrO piBHsIHHS (4.9.26), 330BOIBHSE
criBignoments (4.9.29), ane Toxi piBusnus (4.9.26) cupornryerbed i npuiiMae

BUTIJIST
0 1 oo(z)
//oo(y) (aﬁy prrr y’) as, + 752 =0, (4.9.30)

Bijgomo, 1110 1e piBHSHHS Ma€ y SKOCTI po3B’si3Ky yHKIiO 0g(x) = const,
ane 3 (4.9.29) BumauBae mo og(z) = 0. TakuM IUHOM, OJHODITHE DiBHSIH-
Hd Ma€ JINIIe TPUBIAIbHUN PO3B’SI30K, a BIAMOBiAHE HEOMHOpiAHE PIBHSHHS
(4.9.25) mae eauHmuit Po3B’A30K Jyisi Oy/ib-sikoro BiibHOro wiena f. To6ro
HAMU JIOBEJIEHA

4 )
Teopema 4.9.2.2 (npo icHyBaHHs PO3B'si3Ky 30BHiLWHLOI 3agadi [ipixne)
Hexait S — 3amknena nosepxus Jlamynosa, f € C(5), Toai 3oBHimHs
zajgaqa ipixie (4.9.2) mae eauunii po3B’30K peryssipHuii Ha HeCKiHde-
HOCTI 77151 OBIIbHOT HenepepBHOT QyHKIIT f 1 meit po3B’s30K Moxke OyTH
3HAWIEHNI y BUTJISII CYMW MOTEHINaJl MOABIHHOTO TMapy i MOTeHIIaJIy

Pobena.
g 4

4.9.3 Tperg rpanuydHa 3aga4a ajd piBugHHg Jlamaaca

OKpiM OCHOBHHUX TPaHHIHHUX 3aJad piBHAHHS Jlamraca, MeTO MOTEHIHATIIB
MOzKe OYyTH 3aCTOCOBaHUit 10 TpeThol rpanudHol 3a1a4i (HeoToHa).

Au(z) =0, ze,
Au(z) =0, z €,

du
(% + &(x)u) . = f(x). (% + a(x)u) = f(x),
e u(z) = O(1/[z]), |z| — oo.
(o) (4.9.32)

Bynemo npumyckaru, o(z) > 0, © € S. Po3p’a30k rpannannx 3amad (4.9.31)
Ta (4.9.32) GyaeMo MIyKATH y BUMJISI MOTEHIHAIIB MPOCTOrO MIapy

1
V(x) :[/,u(y)m dsS,. (4.9.33)

BpaxoByioun TeopeMy Hpo rpaHUYH] 3HAYEHHS HOPMAJbHOT MOX1JIHOT TOTEeH-
Iiay TPOCTOrO Mapy 3alUIeMO iHTeTrpadbHl PIBHIHHS JJIsd MIJIBHOCTI TTO-



TEHIIaIy f4 IO MOBepxHi S:

1 a(x) () |
// (8nm47r|x—y| +47T|x_y|>dszﬁL 5 resS, H,

(4.9.34)

L o(z) ~ p(z)

(4.9.35)

MoxkHa okaszaTh, mo y BUna/Ky, koau «(x) > 0, z € S, inTerpajbHi piBHS-
uns (4.9.34) ta (4.9.35) maiorh eanni po3s’a3Kn st 0y/1b-gKOI HemepepBHOT
byukmii f(x), i ui po3B’a3Ku MOXKYTh OYTH 3HANIEH] Y BUIJIsIII MOTEHIATY
IPOCTOTO TIAPY.

4.9.4 [ociaigkeHHS iCHyBaHHSA PO3B’d3KiB I'PAHUYHUX 3a7a4 piB-
HauHg I'eabMroJbia

Po3sryistnemo rpanndHi 3a1adi Ui OJHOPITHOTO PiBHsIHHS [ e1bMIo/IbIia

(A+EHu(z) =0, z€Q,
{ ulyes = f(). (4.9.36)
(<A + k2)u(x) =0, = Q/7
u|xES = f($)a
u(z) = O/lel), ] = eo, (4.9.37)
du(x) + iku(z) = o(1/|z|), |z| = oo.
Blz| ,
((A+K)u(x) =0, zeQ,
o (4.9.38)
\ % zeS N f<$)
((A+K)u(z) =0, ze,
ou
ol =@
- (4.9.39)
u(z) = O(1/|z]), |a| = oo,
8u(:v) ‘ U ) N
o]+ thulw) = o(1/lal), ] = co.




Bynemo mrykaTn po3B’g3Ku IpaHUYHUX 3a/1a4 Jid piBHdAHHA [ebmrosbia y
BUIJIAIl TTOTEHITIAIy IPOCTOTO Iapy

jmk‘a}’yl“%ls* 494
// s, (4.9.40)

qutst 3aaqi Heiimana (4.9.38), (4.9.39) ta y BUDIAAI HOTEHIIALY TTOABIHHOTO

nrapy
o e:tzk|:n y|
dS 4.9.41
// dObry on, 47r\:1: — 9| ( )

qutst 3amaqi Jipixae (4.9.36), (4.9.37).

4 N
Teopema 4.9.4.1 (npo icHyBaHHS pO3B'A3KIB rpaHUYHUX 3aga4y Ans pie-

HsAHHS [enbmronbua)

Hexait anciao k? me € BaacHEM uncIoM BHYTpinmix 3ama4 ipixae Ta He-
iitmana oneparopa Jlamiaca B obaacti €2, Toxi rpannyni 3agaqi Hipixiie Ta
Heiimama, BayTpimas Ta 3oBuimms (4.9.36), (4.9.38) a (4.9.37), (4.9.39)
MAaIOTh €IUHAN PO3B’sI30K 11s1 Oyab-sikol HemepepBHOl dyHKIT f(z) Ha
noBepxHi S, 1 1l PO3B’A3KN MOXKHA IIPEJCTABUTH Y BUIJIsI/I MOTEHIIAIIB

MOABIITHOTO APy Ta IIPOCTOTO APy BiAIOBIIHO.
N J

osedenna. ByneMo mykaTu po3B’si3KH BHYTPIITHBOI Ta 30BHIITHBOI 3a1adi
JlipixJjie y BUIJISII MOTEHIa/Ly HOABIHHOIO 1Iapy

sikla—y]
d 4.9.42
// W any 47T\x — | Sy ( )

a BHYTPIITHBOI Ta 30BHINTHBOI 3a7a9 HelimaHa y BUTUIAI MOTEHITIATY TPOCTO-

To mapy
—ik|z— y',u (y)

[7 ds,, (4.9.43)
Ar|z — y|

BpaxoByiouu BJIaCTHBOCTI OTEHIIATIIB Ta (DyHIaAMEHTAJIbHIX PO3B’I3KiB Olle-
paropa ['etbMrosibiia, JIerko 0DaduTH, 1o 11l PYHKIMI 3310BOJIBHIIOTH OJHOPI-
JTHOMY piBHAHHIO ['€ThbMTOJIBITA Ta YMOBaM pPEryasSpHOCTI HA HECKIHIEHOCTI Y
BHUIA/IKY 30BHIiINHIX 3a/1a4. JIj1g BU3HaUeHHS HEBIIOMOI IIJIBHOCTI 3aIIATIIEMO
TPpaHUYHI IHTErpaJIbHI PIBHAHHS:

f(z) = —@ +/ K(z,y)o(y)dS,, D, (4.9.44)



o(x)

f(z) = —5 + //K(x,y)a(y) dS,, D, (4.9.45)

S
fa) =2 ] Kt as, N (49.46)
S

M ‘

f(l’)z—%Jr/ K*(z,y)u(y) dSy,  Ne. (4.9.47)

Tyr

0 eklz=yl ikle —yl—1
K = ko] — @7 4.9.48
(I y) any 47T|3L’—y| 47T|f[7—y|2 € COS(y xuny) ( )

Ta

0 e kvl _iklz —y|—1
Oy Anle —y|  dw|o — y|?

K*(xz,y) = e~ el cos(x — y, 7,) (4.9.49)

— gJipa OCHOBHOTO Ta CIPSZKEHOTO IHTErpaJbHUX DiBHIHD.

Bupunmo BUna 0K 30BHINIHBOI 3aa4i Jipixsie Ta BHyTpinaboi 3aga4di He-
itmana De, N;. Pozriisinemo ogHopigae inTerpajibie piBHAHHS, 9Ke BiAIOBIIA€
Nii

z) / K*(z,y)u(y) dS,. (4.9.50)

[Ipunycrumo, mo (4.9.50) mae exunuii HerpuBiajbHU PO3B’SI30K 1y, TOAL i
ojtHOpiIHe piBHAHHS g Dy

flz) = @ +/ K(z,y)o(y)dS,. (4.9.51)
5

TeXXK Ma€ €INHUII HeTpHBIaJbHUI PO3B’A30K 0y. CKJIaaeMO IOTEHINA IpOo-

CTOTO Tapy 3 MLIBHICTIO [y:
e~ tklz—y|
// ZIOPrS (4.9.52)
drlz —y|

3 TeopeMH IpPO PO3PUB HOPMAJILHOI MOXLAHOI HOTEHIIAIY MPOCTOrO IIapy
MAaEMO, IO el TOTEHIA] € PO3B I3KOM I'PAHUYIHOL 3a1a4i:

(A+EOVH(2) =0, 2€Q,

OV ()
o

4.9.53
L (19.53)

€S
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asle ocKimbKE k2 He € BIacHe 4mcesI0 BHYTPImTHLOI 3a1aui Heitmana, To ocra-
HHs TPaHUYHA 33J1a9a Mae JIMIIe TPUBiaIbHui po3s’a30K, Tobro Vi (z) = 0,
x € (). BpaxoByoun HemepepBHICTh MOTEHIAIy MPOCTOTO MAapy B YCHOMY
eBKJTJIOBOMY TPOCTOpI MOKHa 3amucaty, mo Vi (r) = 0, x € S. 3incn Bu-
ILIABAE, IO Vok 33/TI0BOJIbHYE TPAHUYHIN 33124l

A+EOVF@x) =0, ze,
( )°<()) (4.9.54)

%k (l’) ‘xes -

a ockisibkn V¥ (z) samo0Bosibuse ymosi 3omepdelinia, To €JIMHUM PO3B A3KOM
octanuboi 3a1a4i Jlipixiae € Toroxniit myan. Orxe maemo, mo Vi(x) = 0,
r € R, a ne B cBoo 4epry o3zuavae, mo po = 0, z € S i pieusauna (4.9.50)
ta (4.9.51) MarOTh Jiniie TPUBiaJbHI PO3B’si3KH. 3rimHo 10 Teopemu PDpe-
JroJbMa BIANOBLIHI HeoHOpiAHI piBHsAHHS (4.9.45) Ta (4.9.46) MaoTh €10-
HI pO3B’I30K 117151 OyIb-IKOTO BLIBHOTO “aeHa f. O
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