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„TEIIJIOBAJÌ /IH<DPAKUHiI" HA rjIAflKOÌi BbinyKJIOH 
OEJIACTH 

1 . IJeEb pafiOTH - IIOjiyqHTB BTOpOfi q j i eH aCKHIlTOTHKH n o r a -

PH$MA NEPEXOFLHOG IIJIOTHOCTH p ^ - ( t , x , y ) ABYMEPHORO BHHep0B0K0r0 

n p o q e c c a V 30 BHCXHOCTH raa f lKoS C T p o r o BHnyKjioft o f i j iacTH 
5 » 

D c R S Ha H3HKe flH(Ji<tepeHHiiaji£HHX ypasneHni i p e q b HflèT 0 $ y H -

flaMeHTajiBHOii pemeram aa^aq 

, P ^ O . x . y ) = 6 ( x - y ) , 

p " { t , x , y ) = 0 , 

( * . * . * ) - 0 , x e 3 D , 

R^E N X BHENMSH HOpMaai. K 3D B TOTIKE X , 

AHAJIORHQHAA 3A^AVA AJLS BH9DIHOCTH MHoroyroj iBHHKa pemeHa 

B [l] . 
B AAAIBHE8INEM CWTAETCA » VTQ t —* 0 , TOUKH X H y $ H K -

CZpOBaHH H HaXOflSTCXH B 30H6 "r j iyÓOKOfi TeHH11 B TOM CMHCJIE, 

?TO 0 i p e 3 0 K [ x , y ] n e p e c e K a e T oS j i a cTb D . KpoMe T o r o , MH 

CyaeM n p e f l n o a a r a T B , t u o KpaT iaanmi i nyn> gr coej;HHHmHft x 

a Y no BHEMHOCTH OOAACTH D EWIHCTBEHEH. BTOIT n y T B , 0TIE3H,NH0, 

COCTOHT H3 4SYX NPSMOJIHHEFTHHX 0TPE3K0B [ X , A . J ] T ^ » Y ] H AYRA 

A^Ag c ®D ( C M * p u c . l ) . I l y c T t 

= |xA.|| + |a^A2| + | A ^ l " a + b + o • 
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2 J . Sidorowioz 

PHC. l 

113 rpy6o2 oiieHKH Bapa,naHa [2] {cm. Taicse [3]) cjieayeT, 
WTO 

+ 9 *) 
-2t In p- ( t ,x , y ) ^ P ¿(*,y) 

t-*0 

H ÍTO aCHItlITO THKa p¿ npH t —• 0 C 3KCnOHeHIÍHajIí)HO BITCOKOit 

TOWHOCTBK) coxpaHHTCa, ecjiH MH paccMOTpHM sa^aqy ( l ) He b R2\D 
a B HeKOTûpoft e-OKpecTHOCTH dL nyTH T c Hyjiebhmh ycjio-6 2 ® Aj 
bhjimh Ha r>(R \D). Bojiee Toro, mh MOxeM (c TOfi ace t o * i -

6 2 hoc tbw) nepeîîTH o t oßjiaCTH D-» CHOBa k R KaK yro^HO Majio 
€ H3MSHHB OnepaTOp A BHG OÖJiaCTH D-.. 

C V 
BBejëM b Di. .hoByxj CHOTeMy k o o p a h h b t » nojiyreo^e3HxiecKyio 

0 
no OTHOmeroiy k nyTH Tt^Í11)» r^e u - HaTypajiB-
hhS napaMeTp bjjojib OjtHa h3 KOop̂ HHaT u, a BTopaa v -

XY 

OKBJIKflOBO paCCTOSHHe HO HOpMaJlH K ECJIH T(u) H o{ a) 
- eflKHHIHHe BeKTOpNj KaCaTBJIBHUH H HOpMSJIBHHH K V ( u) 3 TÔ I-E xy 
Ke u, t o jw. ï Jiioóoro z e D̂  HMse t MecTO npeacTas j i eHHe 
z - vn(u). ÙTCìojta no (fopMyjie $peHe dz = t(u}du -AJ o r i P ? 2 
- dvn(u) + k(u)t(u)vdu h , Tew caMHM, da = [l+M u)vj du +dv , 
rae k(u) - KpH3H3Ha ayra Â Ag» Tonna no K33eciHHM fopMy-
jiaw [4] OnepaTOp A 3 KOop̂ HHaTax (u,v) npKMeT BY.R 

~A 1 82 x 92 , k(u) 3 
[1 + k(u)v]2 9u2 3v2 T T t r i r r 3v • 

33ecB y ( t ) v(t) <=> l i a = 1. 
f O t*0 
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T e m í o Baa j f t i f p a K i p m 3 

K a K n p a B H j i o , (JyHKima k ( u j p a3pHBHa b t o w k s z 

A 1 ( u = | x A 1 | - a ) , A 2 ( a = ¡ x a J + | a ^ ¡ A 2 | « a + b ) . 

O ö j i a c T B h n y T B Î T ^ y i 1 1 ) B K O o p f l H H a i a x ( u , v ) h m b b t n p o -

CTO3 EHÄ ( C M . P H C . 2 ) . 

/ 
' ( 0 , 0 ) a b c 0 } \ 
i i i • » ; 
\ X A - A-2 y / 

\ 1 / 
\ / 

B i c . E 

3 ypa3H6HHH ( l ) o n e p a T o p A 3 a M e H a e T C H Ha Ä | omsbhj ihhô 

H 3M6H6HHH npOHCXO^ÜT H C TpaHHqHHMH yCJIOBHHMH. 

2 . I I p o B e f l ë M T e n e p B 3Ckh3 p a o c y a ^ e H H Ö , KOTOpue no3BOj i . ï T 

npa3H j iBH0 3 a n H c a T B O T B e T . 

K a n noKa3HBaeT o i iht H3y*ieHHJi 3 a j a t i t a i c o r o rana [ 3 ] ( h q i o 

j i e r K O o ö o c H O B a T B H e n o c p e f l C T B e H H o ) " n e p e H O C H u ä " u j i e H 

k( g) 3 
1 + k (u )v 3TÜT 

MoateT c K a 3 a i c a TOJIÍKO H a n o c T O ^ H H H X MHOXHTej i . i x B BCHMIITOTH— 

K e p i H OH M0X6 T Ôï lTb y* ÍT6H C nOMOIQblO $OpMyj I aÓOOJIIOTHO H e -

n p e p H B H O î i 3aM6HH M e p H H a 3aKJHOuHTejibHOM s i a n e p e m e H H « . n o -

3TOMy MH M O » e u o r p a H H ^ H T b C H pe i aeHKeM 3 a ^ a ^ H 

( 2 ) 1 
8 t [1 + k ( u ) v ] 9u 

Y n p o i ; e c c a ( u ^ , v ^ ) c n p o H 3 B o a a q H M c n e p a T O p o M ( 2 ) BTOpa. i 

KOMnOHenra - b k h ö p o b c k h ö n p o i j e c c . ü o c K o a t K y , c o r j i a c H O [ 2 ] h 

[ 3 ] , y c j i 0 3HHÜ n p o u e c c a ^ t hdh v c j i o b k h x w , = x . w^ = y 
s O ' "t 

H t 0 23K2CeTC.<I npHÔ^HKëHHO fleTepMHHKpODaHO 3£0JIB n yTH 

ffxy CO CXOpOCTBM p ( x , y ) / t , TO e C T e C T B e H H O Ha j i e/ iTbCH, *îTO 

3 ( 2 ) KMeeM 

( 3 ) ^ ( t . í o . ü ) , ( ç ( x , j ) , 0 ) ) p f ( t . 0 f 0 ) p | ( t , 0 f p ( * f y ) ) , 
t • 0 

- 529 -



4 J* S i d o r o w i o z 

rfle p ± ( t , 0 , 0 ) - njiOTHOCTB BeposTHOCTeK AIM o^HOMepHOro b h -

HepOBCKoro npoqecca w^(s) nepexo^a h3 0 b 0 sa Bpeus t 

npH yCJlOBHHXÍ 

(H") ÄJIH p " » w 1 ( 8 ) > 0 npH s e [at/ç , (a+b)t/p] , 

(H + ) MIX p + : w^(s) £ 0 npa a e [ a t / ç , (a+b)t/ç>] 

h HcnuTHBae i y n p y r a e OTpaatenHa b t o i x ô 0 . 

Hto KacaeTca p j ( s , u , ç ) , to 9to $yH,naMeHTajii,Hoe pememie 
aa^a^iH 

(4) 

3 p 

8s 

p | ( t , u , f ) = 6 ( u - ç ) , u e H 1 , 

TAe w^(s} - ycjiOBHHß BHHspobgkhë n p o a e c c (Wq = Wt =5 0 ) n o 

no BTopoñ KOopanHaie np« ycjiOBuax ( H " ) , ( H + ) MU p " h p + 

COOTBeTCTSeHHO. S t o TaK Ha3HBaeMaH KOHCTpyKIÍHH KOCOrO npOH3-

3a,rçaiia (4) HM.est He3aBKCHUHe o t u Koaç i imHeHTH'h ¿¿silo 

pemaeTCH npe06pa303aHneM ì y p t e no u . ITojioraa 

A f a ) = ! + K M . ^ ( 8 ) 
- 2 

nOJiVTOM 

(5) P ^ ' t . O . p U . y ) ) 

í 
exp 

2¡T J A ( s ) d s 2 / A ( s ) d s -I 
0 

iiOCKOJIbKy S ^ t , eCTb BSJIHIKHS HOpHflKa 0 ( f t ) , 

to (noose 3aMSKH 8 = td , 0 * 6 S 1, wg^/Vt = wg) 

t 1 

I A ( s ) d s = t J [ l + k ( 6 p ) f t 

0 

w 6 
- 2 

d6 
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T e m i ó s a « x z i y a K n j s j t 5 

r i -2 
= t U L Î + t ( 1 + k ( 6 p ) V ? w 6 j 4 6 . 

t - 2 V t t 

e. 

f k ( 6 ? ) w ¿ d 6 + 0 ( t 2 ) , 

r ^ e = a / ç , « ( a + b ) / ç . O i i c y a a 

62 
r 2 2 

( 6 ) p | ( t , 0 , P ) ^ M - J L _ e x p k ( 6 P ) i d 6 
2 t o V F F ï z t V ? ¿ 6 

« 
r a e wg y c j i O B H H ß n p o i i e c c , n e p e x o ^ a a m ü h 3 O b O 3 a BpeMH 

6 = 1 h y,40BJieT30pf l ]Oi ipi i } n a O T p e 3 K e [ ö ^ » y c j i O B H j n i T u n a 

( H " ) f ( H + ) C 0 0 T 3 e T C T B e H H 0 . 
H o c K o j i B K y , K a K j i e r K O n o i c a 3 a T b , 

+ c ± 
p r ( t , 0 , 0 ) ^ 

t — 0 y 2 v t 

TO H3 i o p M y j i ( 3 ) , ( 5 ) , ( 6 j c j i e ^ y e i , I T O 

( 7 ) { ¿ ( t , ( o , o ) t ( o , p j ) ^ á r e * p [ - • £ ? ] 

x M e x p 
„ 2 l i ? A " 

- " S r í k ( ¿ P J w 6 

I i y c T B ^ = ( g h f , = Çg c o c T O H H H H n p o E ; e c c a w g B MO-

ivieHTH 6^ K ¿ 2 c o o T a e T C T ^ e H H O . P a c n p e , n e j i e H H a g t i i x s e j i m i H H 

j i e r K O H a f i T H . T o r ^ a 

M e x p 

6 ? 
2 

- V i k ( t í p ) w ( 6 ) d 6 
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6 J. Sidorowioz 

U t exp S1 
Vt 61 <6^2 j 

JSflx Haxoac^eHHJi oioro cpe^Hero (corjiacHO $opi»iyjie Kaita-i>e8-
MaHa) MH äOäshh pemHTb napaôojnmecicyio aa^a^y iyHKipiH 
q(61f6tu, Ç2) 

(8) 

a2 + + i 6 t [ v y ( u > 0 f 

q±(Ö1,62,u,Ç2) « S(a - Ç2)t q r> lai u=0 - T T = 0 
u=0 

h B3HTB eë 3HaqeHne npH 6 • 6g, a « 3to 3a^aqa Ha nojiyocH 
c JiHHeäHHM nOTeHiyiajiOM. Ecjih 6h nocjieíHHñ He 3a3Hceji ot Bpe-
MeHHf -TOrjia pemeHHe supaxanocB 6n wepe3 $yuKHHH 3ñpH. 3qbh-
CHMOCTb ot apeMSHH 6 h uajmñ napaueTp t eo3^aioT ^onojiHH-
TejIBHHe TpyflHOCTH. 

3» BO3HHKIHH0 TpyíHOCTH B 3axaie (8) MoryT 6htb npeojtojieHH 
c noMomtio cae,nyiomeß jugmuh: 

JI e m m a . EcflH íyHKqHH h(s) KycowHO-HenpepHBHa h 
orpaHHieHa c ÄByx CTopoH nojiosœTejibHHMH üoctojihhhmh hs OTpe3-
Ke [0,t], to npH $nKCHp0BaHH0M t h e-*• 0 $yH,naMeHTajiiHOe 
pemeHHe 3a,naiH 

(9) 
3 — 2 ¿ + "3g (s,x,y) = 1 (e,x,y) - x q-(s,x,y), s 

3x 
±(0,xty) = <5(x-y), q" x=0 o lai u* ax = o 

x=0 
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T e n j i O B a g a m E p a i t n a f l 7 

H M e e T a C H M H T O T H K y 

< j j r ( s . x , y ) 
2 h ( e ) 

£ 

* e x p 

* 'í ( m t *) »Î (W) 1 ' ) M 
H 

_1 a Z 
- ( 2 e 2 ) " 3 A f i i x 3 C T j d T 

i f\ 

r ^ e - X ] - c a M K ñ n p a B H Ü h o j i b i y H K i ç B H 3 8 p n 

CO 

v ( x } * w f C 0 B ( t x ' T Ì d t * 

*) 

2 
h C q H e x o T o p o e n o c T O H H H o e i H c a o . 

^ o x a s a i e j i b C T B O n p 0 H 3 3 0 O T T C H n o H e c K O j u B K H U O T a n a M . C n a q a j i a 

n o u e T O A y $ y p f c e p e m a e u 3 a ^ a i i y 

9_SZ i ! î = . + 
3 8 " » 8 ^ t . 

q + ( 0 , x t y j » q ~ ( t , 0 , y ) « 0 , | j ^ ( t , 0 , y ) = 0 

h n o a j n i a e M p e 3 y j n i > T a T 

+ , o o + . 

q - ( 8 , x , y ) - £ e 

i - 1 

r ^ e A j H y ^ C O Ö C T B Ö H H H Ö 3 H a i e H H J i • H O p M H p o B a H H H e C O Ö C T B G H H H S 

c f i y H K U H H c n e x T p a j i & H O f t 3 a Ä a i n 

2 * 

K a x 0 6 1 W H 0 , H - I I - - H o p u a b n p o c i p a H C T B « X 0 

i 2 2 

- 533 -



8 J. Sidorowicz 

(3a.'.ieTHM, qio coficTseHHHe iyHKijHH BHqKcjiHiOTai c noMomtio 
$yHKUHH 3iipH v(x), T.e. 

yf(x) - v(x - A * ) , y f = — 

3aTeM,peman aa^aiy 
+ o ± 

9q 1 O I h ± , , . 
T b " 2 ¡ J T - ^ » 0 < * 

n ojiyiHM 

+ a + 
q~(0,x,y) = S(x-y), q"(t,0,y) = 0, f§- (t.O.y) » 0, 

q~(s,*,y) - ( 2 h ) 5 y ^ ((2h)5x) y* ((2faPy) x 

[1 + 0(e-^8)] . exp 
.1 . 2 

-2 5 C f a 3 s 

rae 
x.y 

2T" HeKOTOpoe n0ji0XHTejii.H0e qncjio. (SaMeTHM, n o ¿wh y~(»)>0 
> OJ. 1 

CefNac, pemaeM 3aflauy (9). JSfls ototo BBe^ëu pa36HeHHe 
0Tpe3Ka [0,s] Ha OTpeaKH ¿kaí • | , i*1,2,...,n. nyCTB 

h ( ^ ) « h ± 9 e [ala.lt e j . 

n puMSHJiJi $opMyjiy KojiMoroposa-iienMeHa, nojiŷ iHM (paBHOMepHO 
no t) npH »it0 

i«1 

1 

o o 
(n-1) 

1 J 1 
,3 

i 

$7 ? ) dx1...dxn_1 exp { - Z ^ Á * ¿ nf 
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Tenaosa-i aniJpaKipifl 9 

hjih se 

£ - * 0 

2h(a) 

X 

• Q.-J OO ^ _ 

n j $7 « v r - i ) - i I i h 3 ( 8 ) d e ) 
i = 1 0 1 

1 2 . 8 2 

! -
o 

rae (2hi/e)J x± = z±. 

HaKOHeu, npoH3BeaeHze KHTerpajios b otoîi $opMyjie aaëT pe-

3yjiBTaT 

M a l 
1(T 
3 0 

hTÖ) 

A oto yate 3a3epmaeT ÄOKa3aiejibCTBO jieMMH. 

4. Ha ocHOsaHHH xeuuu 3a,naia (8) npn 6 « 6g, u = ^ 
HMesT pemeHHe 

(10) q~(« i l .6 2 # Ç 1 ,Ç 2 ) r ^ f 
t 0 

2p2k(629) 

Vt \\ 

1 
,3 

s r * * ! ) « 

X exp - 4 ( I r í i k 3 ( 6 e > d 6 

éi 

k(6pP) 
k ( 6 l P ) 

1<T 
3 0 

1 £¡ 
3 ö2 2 
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10 J » S i d o r o w i c a 

y^iHTHBaa $opMyjiy ( 7 ) h ( 1 0 ) a npeHeßperaa B j i0rapH$MimecK0ii 

npHÖÄHaemiH u i e H a u H ßojiee HH3Koro nop«ÄKa noay^HM O K O H i a i e a t -

Huä pe3yjnBTaT> 
T e o p e M a . Ecjih TO1?«« x h y Haxo^aica b 30He 

r j i y ß o K o i T6HB no OTHOmenaio k r j ia^Koa CTporo BKnyKjioä oßjiaoTH 
2 D c H h KpaTiafimHü n y r t y coeflHHa»nmit to^kh x h y no xy 

BHSI&HOCTH OÖJiaCTH D eflHHCTB8HeH, TO npH nepOIHOJLQHHHX BHine 
+ 

o6o3HaqeHHHX a n a p , A ^ j " , a , b , k ( u ) HMeeM npn t — 0 

± e 2
 a i b

 \ / A \ I n p ( t , x , y ) = - y f k 3 ( a ) d u + o ( t 3 ) . 
Ì2X a 
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