EJMHCTBEHHOCTDb PEHHEHUHY JIMHENHBIX
TEI'PAJIBHBIX YPABHEHUU BOJIBTEPA
IEPBOI'O POJA C TPEMS HE3ABUCUMBIMU
EPEMEHHBIMUA

Mpodb.ap.AsbiT ACAHOB
Keiprescko-Typeuxuit Yuausepcurtet «Manacy, UnxeHepHbI DakynbTeT
K.A.3YJINYKAPOB

Omickuit TexHu4eckuii Y HUBEpCUTET

PaccMoTpuM ypaBHEHHE:

t X
J.Kl (t,x,y,s)u(s,x,y)ds +J.K2 (t,x, v,z u(t,z,y)dz +
0 0

5
+ IK3 (t,x, y, wu(t, x, w)dw+
0

ty
+ | | K, (t,x,,8,2)u(s,z,y)dzds + J._[K5 (t,x,y,s,wu(s,x,w)dwds +
00

+ | | K (t,x,y, 2, wu(t, z, w)dwdz +

|
|

O O C—

(1

+ J.J C(t,x,y,s,z,wu(s,z,wydwdzds = f(t,x,y),
00

Sy S—
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me  (4,x)eG={t,x,):0<t<T, 0<x<l, 0<y<m}
K (txys), Ktxyz2), Ktxyw), Kx)sz2), KExp,sw),
Ké(l,x,y,z,w), C(t,x,y,s,z,w) u f(t,x,y) -M3BECTHBIE (DYHKIHH,

u(t, x, y) - nenssectHas GyHKIHMS.

WuTerpansuele ypaBHeHus Bonbrepa I poaa ¢ ogHOM Ui 1ByMs NEpEMEHHBIMU
IIUPOKO MCCIIEIOBaHbI B padoTax MHOTUX aBTOPOB [1-4]. OnHako, npu pelieHun
IPUKJIAAHBIX 33729 B IPOCTPAHCTBE, YACTO CTATKUBAEMCS C PEIICHUSMHE C TPEMs
nepeMeHHbIMH. B naHHOI paboTe paccMarpuBaeTcst BOIIPOC O €ANHCTBEHHOCTH
pemieHns B (yHKIMOHAIBHOM IPOCTpaHCTBe L,(G).

Mycts u(tx,y) — peumenue ypasmenus (1) u u(t, X, y)€ L, (G), Torma
ypaBHeHHe (1) yMHOXHUB Ha u(%,X.)) U HHTETpUPYS 10 obracTu
G ={(S,Z,W):0SSSI,OSZSX,OSWSy}HonyImM:

txy

s

xy
j j j K, (s, z,w,0)u(T, z, whu(s, z, w)dtdwdzds +
000

o —

\

+ IKz(s,z,w,é)u(s,f,W)u(S,Z,W)X

o t— =

I

Vs w
” j K (5,2, w,mu(s, z,n)u(s, z, w)dndwdzds +
000

x d&dwdzds +

O e ~
O e 2

N

jjijAs,z,w,T,f)X

+

o — =

u(t,&, wyu(s,z, wydédrdwdzds +

s w

xy
+ J.I”.KS(s,Z,W,T,n)u(r,z,n)u(s,z,w)dndfdwdzds+
000

o t— =
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+ j.j.j.j.]‘Ké (s,z,w,. ,. Ju(s,. ,. u(s,z,w)d. d dwdzds +
00000
ST CESa
000000
xu(T,E,Mu(s, z, wydndEdtdwdzds = jjj f(s,z,wu(s, z, wydwdzds (2)
000

IIpennono>xum BBIIOIHEHUS CIEAYIOMIMX YCIOBUI:
a) Oyuxmn K, (2, X, y,5), K[, (1,x,,5) -neorpunarensusi, a dynimu

Kl,t (t,x,9,5), KI’:S (t,X, y,S) -HeTONOKUTENbHE H  HENPEPHIBHBI B

obactu

G, :{(t,x,y,s): 0<s<t<T, 0<x<, OSySm},
Oynkunn K, (t,x,y,2), K;Z (t,X, y,z) -HeoTpuIATeTbHBI, @ HYHKIHH
K;X(l XV, 2), K;(Z (t,X,¥,Z) -HENoNOXKHUTENbHBI U HENMPEpbIBHBI B

obmacTu

G, ={t,x,,2): 0<t<T, 0<z<x<[, 0<y<m)
OyHKIMN K3 (t,x, y,w), K;W (1, X, y,W) -HeoTpHIATENbHBI, 2 QYHKIMHI
K; L(6,x,y,w) n K;yw (¢, X, Y, W) - HEMONOKUTENLHBI H HEMPEPLIBHbI

B o0acT

G, ={(t,x,y,w): 0<t<T, 0<x</, OSwSySm},
OyHKIUU K4(l‘, X, y,s,z) n K

Atxsz (t,X, y,8,Zz) HenpepbIBHEI B 06ACTH

G, ={(t.x,9,5,2): 0<s<t<T, 0<z<x<[ 0<y<m},
OyHKIHMN K5 (t,x,y,5,w) u Ké:;sw (t,x, y,s,w) HETPEPHIBHBI B

obactu

G5={(l,x,y,s,w): 0<s<t<T, 0<x<, OSwSySm},
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OyHKIMN K6 (l, X, )V, 2z, W) u Ké::yzw (l, X, ), 2z, W) HeIpepbIBHBI B
obnactu

G6:{(t,x,y,z,w): 0<t<T, 0<z<x<[,0<w< y<m},

OyHKIMN C7 (t,x,9,8,z,w) 1 c” (t,X,¥,8,Z,W) HempepbIBHB B

txyszw
obactu
G, ={(t,x,y,s,z,w): 0<s<t<T, 0<z<x<, OSwSySm}.
0)
a. a. a.
ai’ll ai’lz i1l i12 i13 ‘
la,,| 20, >0, la,, @y @020, i=1.2,.,12
Ai1p Gix

A1z iy 43

HCOTpULIATCJIbHBI B CBOUX obmacTax OmnpeAcICHUsA, I'AC
al,ll = (X— Z)(y_ W)I<1 (Sa Z, WaO)a a1,12 = _(t - S)(X— Z)(y_ W)K4 (Sa Z, W,0,0) )

a5 =((=)(Y=WK,(s,2,w0), a3 =—(1=5)(x—2)(y—w)K;(s,2,w,0,0),
a1,33 = (t —S)(X— 2)1{3 (Sa Z, W,O), al,23 = _(t - S)(.X— Z)O}_ W)]<6 (S> Z, W,0,0) s

ary =~ (- s)x-2)y - w) Kl,s (s,2,w,0),
zw

t—s)(x—z -w) _,

a2,12 = ( )( )(y )K4§ (S,Z, Waoag):
w

t—s —-W ,

a2,22 =¢K25 (S’Z’Waé):
zw
t—s)x— -W ,

a2,13 == ( )( Z)(y ) Ksn (S,Z, Waoan)a

z
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(t—s)(x-2) K’

a3 3 (8,2, w,1),
zw

Ay = _([ - S)(x - Z)(y - W)Kggn (S’Z’ W’éan):

_ G-
oW It

3,11 (s,z,w,7),

oy = LZEZ D= g (20,
w

ED Car S PO
sw AT

as

a3,13 = _(t - S)()C - Z)(y - W)K;,m- (Sa Z,wWT, n):

__=9)=-w)

333 = g,”,,w(s,z,w,n),
S
t—s)(x—z -w)
3,23 == ( )( s )(y ) K6n (S’Z’ W’O’n)a
r— - - ”
Ay =~ ( S)(x Z)(y W) Kl‘).’s (S,Z, WaT)a

V4

Auyp = —(t=s)x—z)(y— W)K:5T (s,z, W,T,é),
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96w o

a4’33 - Sz

g =IO (e

i =IO
=TI

N
aS,ll = (y - W)[K4 (S, Z, W,0,0) - (t - S)K:ts (S,Z, W,0,0)],

a5,22 = ()C - Z)[Ks (S’Z’ W’O’O) - (y - W)K;w (S’Z’ W,O’O)],
a5,33 = (t - S)[Ks (S7 Z, W,0,0) - ()C - Z)K;z (S, Z, W’O,O)l

as,, =—(t—s)(x—2)(y - w)[C(s,2,1,0,0,0) - C/ (5,2,1,0,0,0)}
a5,13 = _(t - S)(X - Z)(y - W)[C(S7 Z, W7070’0) - C; (S’ z, W,O,an)]’

a5,23 = _(t - S)(X - Z)(y - W)[C(S7 Z, W,0,0,0) - C; (S’ z, W,0,0,0)l

aé,ll ZL‘/(VJ/_M})[(t_S)KZZS (S’Z’ W,O,O) _ng (S’Z’ W’an)] D

t—s)(x—z "
a6,22 = L‘i)[(y_w)l(mwm (S,Z, Waoan) -K 5ns (S,Z, W,O,TI)] B

a6,33 = (t - S)(y - W)l(x_ Z)Kg;]w: (S’ Z, Wﬁoin) - Kgr]w (Sa z, Waoan)L

g = (t=5)(x= 2)(y = WIC, (5,2,w.0,0,m) = C2. (5,2, w.0,0,m)] ,
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Qg Hx 2D WG, (5,2w00,m) C,,(5,2w,00,m)],

a6,23 = _([ - S)(x_ Z)(y - W)lC; (Sa Z, W,O,O,n) - C;l,z (Sa z, W,O,O,TI)J,

(s,z,w,7,0)].

415

A7 = y;—W[K'M (5,2, w,7,0) = s(t - )K"

(s,z, W,T,O)] ,

Sts

a7,22 = (l - S)(x_ Z)[(y_ W)Ks”;m (Sa Za W,T,O) - K”

(=)= W e
. [(x 2)K,

6wz

(5,2,w,0,0) = K, (5,2,w,0,0)].

7,33
a7,12 = _(l - S)(x_ Z)(y - W)[C; (Sa Z: W,T,0,0) - C:-: (Sa Za W,T,0,0)],
a7,13 = _(t - S)(.X— Z)(y - W)[C‘:- (S7 Za W,T,0,0) - C; (Sa Za W,T,0,0)],

a7,23 = _(l _S)(x_ Z)(y_ W)[C,: (Sa Z: W,T,0,0) - C:z (Sa Za W,T,0,0)],
% , ”
a&ll :yT[K4§ (S’ZaW,Oag)_Z(X_Z)ng(S,Z,W,O,é)],

a8,22 = W [(y - W)K” (Sa z, W,0,0) - ng (S’ z, W,O’O)l

Sws

gy =IO KT (5,200~ KL (5,760,
a8,12 = _(t - S)(X— Z)(y - W)lcg, (Sa Z, W,O,é,O) - ng (Sa Z, W,O,é,O)J 5

a8,13 = _(t - S)(X— Z)(y - w)lC; (Sa Z, W,O,é,O) - an (Sa Z, W,O,&,O)J >

ag,, =—(t = 9)(x= 2)(y = w|CL(5,2,w.0,£.0) - CL(5,2,w,0,£,0)].
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t s w
9,11 - #[Z('x Z)Ka&s(sazawaoag) Ka&(S,Z,W,O,é)],
X—z -Ww » ”
a9,22 :()Z#[(t_s)]{mws (SaZ,W,Oan)_Kan(SaZ,W,Oan)] B
t—s ” m
Qo33 = ;[K&Sn (S727 W7§7n) - Z()C _Z)K&Snz (S’Z’ W,‘f,n)l

Ay1p = _(t - S)()C - Z)(y - W)lcgn (S7 z, W’O"f’n) - ngs (S’Z’ W’Oagan)L
a9,13 = _(t - S)(.X— Z)(y - W)lcgn (Sa Z, Waoaéan) - Cg:;w (Sa Z, Waoaéan)J )
55 = ~(t=5)(x=2)(y = w|CF, (5, 2,w.0.6.1) = CF. (s, 2.w.0.8.1)],

- W » m
ay, = ys—W[K457 (5,2,w,7,8) = s(t = )K (s, 2, W,T,é)],

X7z [K?, (s,2,w,7,0) = (y —W)KZ,, (5,2, w,7,0)],
SZ

r—s , ”
a10,33 = S_Z[K6§ (S,Z,W,g,) - Z(x_ Z)K!;z (S, z, W,é,())],

10 = =(t = $)(x = )y = W|CE (5,2, ,7,6,0) = CF, (5,2, w,7.£,0)}
a10,13 = _(t - S)(.X— Z)(y_ W)lc% (Sa Z: W,T,é,()) - C;gw (Sa Za Waragao)J s

19,2

1023 = ~(1 = 8)(x= 2)(y = W)|CL (5, 2w, 7,E.0) = CL (5,2, w,7,E,0) |,

a

11,11 41zs 415

- W[S(I—S)K” (5,2,w,7.0) = K[ (5,2,w,7.0) .
Sw

m

X—z ,
all,22 = V[W(y - W)Ksnm,(S,Z, WaTan) _Ksm- (S,Z, WaTan)]a

t—s m ”
a11,33 = S_W [Kér]w (S’ Z, W7Oﬂn) - (x_ Z)Kénwz (Sa Z, W,Oan)] P

all,lz = _(t - S)()C - Z)(y - W)lC:n (Sa z, W,T,Oarl) - Cr”;s (S,Z, W,T,Oan)J 5
a3 = (=) (x=2)(y = w)|Cl (s, 2,w,7.0,m) = Clr, (5,2, w,7.0,m)]
a11,23 = _(t - S)(.X— Z)(y - W)lC:q (Sa z, waTaOan) - C‘r,:,”: (S7 z, Wafaoan)J >

x—z)(y—w ”
alz,ll :%[S(f—S)KZZ&S(S,Z,W,T,é)—K4§W(S,Z,W,T,§)],
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(1—s)(x—2) "
a12,22 = T [W(y - W)Kslﬂ.l-/nwx (S’ zZ,w,T, 77) - KSrns (S’Z’ W,T,U)]’

r—s -w m
a12,33 = ()E—Zy)[z(x_ Z)K61§Vnw: (S, Z, W:éan) - Kéénw (Sa Z, W:éan)]

a12,12 = _(l _S)(x_ Z)(y_ W)lC:;n(S, Za Wafaéan) - C‘L{g;p (Sa Za Waraéan)l 5
a12,13 = —(t—S)(X— Z)(y_ W)lcgn(sa Z, Waragan) - ngw(s, Z, Wafaganj 5
a12,23 = _(Z _S)(x_ Z)(y_ W)[C;’én(ss Z, Wsrsgvn) - Crlgp (S,Z, Wsrsgvnl )

6) s moObIX (l , X, V, S, Z, W) € G7 CIpaBe/yINBa

C‘:- (Sa z, W,T,0,0) - (t - S)C; (Sa z, WafaOaO) -

—(x—2)CL(s,2,w,7,0,0) - (y — w) X

X C;'W (s,z,w,7,0,0) +(t —5)(x— Z)C;:,Z (s,z,w,7,0,0)+
+(t=s)y-wC” (s,z,w,7,0,0)+

Tsw

+(x—z)(y-w)C7 (s,2,w,7,0,0) —

—(t=s)(x—2)(y-w)CY (s,2,w,7,0,0) >0

Cg, (S,Z, Waoaéao) - (t _S)ng (Sa z, Waoagao) -

—(x—z)ng (s,z,w,0,£,0)— (y —w)x

X ng (S7 Z’ W707§70) + (t - S)(x - Z)ng,z (Sﬂ Zﬂ W507§70) +

+(t=s)(y - w)Cg, (5,2,w,0,5,0) +
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+(x=2)(y =w)CL, (s,2,w,0,8,0) -

—(t—s)x-z)(y—w)C (s,2,w,0,E,0) =0,

Eszw

Cr,] (Sa z, W,0,0, T’) - (t - S)Cr,;v (Sa z, WaOaOa 77) -

—(x=2)Cy.(5,2,w,0,0,m) = (y — W)X

X C;]’u (S’ Z, W,O’O,U) + (t - S)()C - Z)C’” (S, z, W’O,O’ n) +

nsz

+(t =)y = w)Cp, (5,2, w,0,0,m) +

nsw

+(x—z2)(y—=w)C7 (s,z,w,0,0,n)—

nzw

—(t=s)(x—z)(y— w)C” (s,z,w,0,0,n) =0

Nszw
C:ﬁ (S,Z, Wafagao) - (t _S)C:ég (S,Z, Wafaéao) -
—(x=2)C(5,2,w,7,8,0) = (y = w) X

xCr (5,2,w,7,8,0) + (1 = s)(x —2)Cz,

sz

(s,z,w,7,£,0)+

+ (t _S)(y - W)C‘L{gsw(saza W,T,é,O) +

+(x—2)(y—-w)CiZ, (s,2,w,7,€,0) -

—(t=$)(x—2)(y - w)Cp,, (5,2,w,7,£,0) 20
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C;,(S, Z, W;Taoan) _(t _S)C”m; (S> Z, mfaoan) —(X— Z)CZ,P (Sa Z, Waraoan) _(y_ W)X

X C;’,’lw (s,z,w,7,0,n) + (t = 5)(x — 2)CY (s,2,w,7,0,n) +

sz

+(t—-s)(y— W)CIV (s,z,w,7,0,m) +

Tnsw
+ ()C— Z)(y - W)CIV (S, Z, W,T,O,T]) - (t - S)(X— Z)(y_ W)C::I:pzw(sv Z stvovn) 20

Tnew

an(sa Z, W,O,g,n) _(Z_S)Cgm (S, Z, Waoagan) —(X— Z)Cgrp (S’ Z, W,Oagan) _(y_ W)X
XCi,(8,2,w,0,E,m) + (- s)(x — Z)Cé:;z (s,z,w,0,&,m) +
+(t—s)y—-wC  (s,z,w,0,E,n) +

Ensw
+(x=2) (=W, (5, 2,W0,6,1) = (t =) (x= 2) (=W, (5,2,w,0,8,1m) 20
Cr (s, 2,w,7,Em) = (1 = 9)C 2 (5,2, w,7,E,1) -
—(x=2)Cpy (5,2,w, 7,8, M) — (y = W)X
X Cflng (s,z,w,T,&E,M) + (1 —5)(x— z)CénSz (s,z,w,T,&,Mm)+
+(@—s)(y- W)nygnsw (s,z,w,7,&,M) +
+(x—z)(y— W)sz(s, zw,EN)—(t—s)(x—z)(y— w)C;g%m(s, zw,1,E,n)=0.

r) s nro0b1x (l , X, V, S, Z, W) € G7 CIIPaBe/IMBO
(s, 2,w,0,0,0)— (t — 5)C.(5,2,w,0,0,0)— (x—2) C. (s, 2,1,0,0,0) — (y— W) X
XC (8,2,w,0,0,0)+(t —5)(x—2)C..(5, 2,w,0,0,0) + (¢ =) (y—w)C., (5,2, w,0,0,0) +
+(x—2)(y—w)C, (3,2,w,0,0,0)— (t —5)(x—2) (y—w) ., (5,2,1,0,0,0) > K >0
rie K - n3BecTHBIC YHCIIA.
HaTerpupys ypasHenue (2) mo oonactu Gy €llie pa3 B UCTIONb3ys GOpMyIsl
Jupuxne nonyuum:

txy

[ 16D 5.2 s 200 =)= 52000

000 0

1
2
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X[ oy (=)= 2K, (5.2 O 1.2, v, by ) —2e =)
X(x—=z)(y—wK,(s,z, W,0,0)(ju(s, vy, W)dv, )(j‘u(v1 ,Z,w)dv,) = 2(t —s)X

X(x—=z)(y—w)K;(s,z, W,0,0)(Tu(s, Z,vy)dv, (ju(vl ,Z,w)dv,) —

=2(t—=s)(x—z)(y—w)Xx

X (y = WK (5,2, w,O,O)(_Tu(S, z,vy)dv, )(ju(s, vy, w)dv,) Mdwdzds +
+§UJ [ 2K, 20N, 20+
X K’ (5,2, w,g)(ju(s,v2 ,Wdv,)? + (x— 2)K Y, (5,2, w,) X
(Tu(s, z,v,)dvy)? = 2z(x - 2)X
n
(7= WK 5,2 0,242 ) s, v, W) ~20 (= )= W)
0 ¢
XK}, (5,2, w,O,n)(ju(vl .z, wydv, )(:fu(s, 2,v,)dvy) = 22w(x — 2)(y — W)X
X K 0 (5,2, w,éj,n)(ju(s, v, w)dv, )(Tu(s, 2,v,)dvy) sdndEdwdzds +
n

00000

#LTTTITE20 7 4 s et 2y (=90, .2 0%
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z w

(CulsvywdeY Wi 9K (s.zmm us.zv)dnf 25 9K, (.zmT0)

0 n

X (j‘u(v1 ,Z,W)dv, )(ju(s, vy, W) =25t —5)K, :m (5,2,Wm,T, n)(j.u(v1 ,Z,W)dv, ) X

X (J.u(s, z,v3)dvy) = 2w(t — $)K ¢, (5,2, w,0,1) X
n

(Juts,vy, wydv, ([ u(s, z,v;)dvy) Jdndrdwdzds +
0 n

S

I!IM (t—s)(x— z)(y W){ sKm(szW‘L)(J.u(v,zw)dv,)

zK;& (s,zw,&)

X (Lzu(s, vy, Wdv,)* — K} (5,2, w,0)X

(J:)Wu(sa Z,V3 )dV3)2 _2SZK:‘E§ (Sa Z, W,T,g)(J‘:u(V] s Z, W)dV])

X (J[u(s,2.v;)dv;) 2K, (5, 2w 0 O [ uvy. 2o w)dv ([ s, z,v)dv)
— 22K, (s, 2, w,é,O)(Lzu(s, vy, W)dv, )(Ku(s, z,v3)dv,) Jdédtdwdzds +
% J;J:J‘Oy{( y— W)[K L (5,2,m0,0)— (t —5)K}, (5,2, W,0,0)](JZ J:u(v1 Vs, WAV, dv, )?
+(x—2)|K, (5, 2,w,0,0)— (y— WKL, (5,2, w,0,0) jo jo “u(v,,z,vs)dvidv, ) +

(=K, (5,2,0.0.0) = (x= DKo (5,2, w000 [ ["uCs, v, v)dvsdv,)’ =
—(t—9)(x—2)(y— w)[(Xs, zZw0,0.0)-C (s,z, w,0,0,0)](‘E L u(v,, vy, Wdvydv ) x
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X([ [ - Cozv)dudy)=(=9)e—2)0-wlCs 2 m000)~C (5,7 w000))x
([} [ uCnszv)dvdv ([ [ us, v v,)dvidvy) = (1= $)(x=2)(y = w)x
[C5.2, 100,00~ L5,z w0.00) [ [ v, v, Wiy ([ [ (s, v2 v )iy}
1 (X VW — — »
X dwdzds+ 5 J; J:) J:) J:) {%j}yw) [(t=9)K._.(5,2,w,0,0)— K, (s, 2,w,0,0)|x

([ s+ =Dk, (5,200 K, sz m0m)
X([ [ w2 )’ +a=s)=wlx 2K, (52,0 =K, (5.2, m01)]
X([ [ s, o)y === =] 5,200 = G (5,200,
(|| [ uOn,vs, wydvydv (| J;]wu(vl,z,v3)dv3dv,)—
~(t=$)(x = 2)(y = w[C} (5,2, w,0,0,1) -
= Cr (5,200 [ u(vy, 2., )dvsdy, )

([ [ s,z v)dvidvy) = (¢ = )= 2) (0 = w) %
€ 5,200 =G (5,200, [ty vys s ([ [ ts,vvo )iy}

X dndwdzds+— J.J. _[ J {y W K L(s,2,m,7,0)—s(t— 9K . (s, 2, w,7,0)]x

([ [ vy, widdy’ +t=s)ee—r—wKZ, (5,2, 7.0~ K2, (5,20, 70)]
([ [tz + I K7 (5200 <K (52800
X([ [ o151 ) ~(t=5)6e=2) - WG, (5,2, w700~ C (5,20 .00)]
([ [utn,vs,ddi)([| [ uv,2,v,)ddy) ~( =)= 2) = wIC(5,2,1,70,0)

~C7, (5,2 OO [ i,z v ) [ [ s, vs,v: )y —(=8)or—2)(y—w)
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X[C (5,2, m2.00)~CLs, 2 m T [ vy, v, Wi [ uCs, vy, vy )by}
Lpprp | y=wio, ,

X dtdwdzds+ 5 IO L J:) J:) {y_ [K4§ (5,2,w,0,8) — z(x— 2) Kyz. (s, 2, w,0,&)x

X(J:J;u(vlavzaw)dvzdv]) +(t S)(x 2) [(y ) s (52, WOO)—K (5,2, WOO)]

X(J:r u(vy,z,v,)dvdv,)’ +(t s)(y W) [(x 2K, (5,2,mE,0)~ K, (5,2 w§0)]

(L[ sy, ~(t=9)=2)0- |G (5,200.60)~ G (2. 10.50)]
X([ [utnvos e )| [ uon, 2w, = (t=9) =200 -w|CE 5,2 0.£0)
—CL (5, 2w 0,80 [ vy, z.v,)dv,dv )%

([ wCs.vsv)dvidvy) = (1 = )= 2)(y = w)

[CL(5,2,10,£0) - CL (5,2, m0.E,0) [ JZ u(vl,vz,w)dvzdvl)(J; [ s, v, v}
gz [ [ 110902 -k 02m09)-K 20

X(Efu(vl,vz,w)dvzdvl)2+(x Z)(y L [(f —-)KS (SaZ,WO,T])—KgW(S,Z,MO,T])]

X[ [ oz v+ [ K (52 )~ - DK 5,2 E e
(L[ ttovmovs ey _(’_S)(X‘Z)(V‘W)[an(sazamoaén)—CE',,(&ZMO,KE,H)]
([ [z, wisct) (] [ 0,2 sl (=)=l 5,206
= Clu(s.2w 0.8 [ w2, )dvidy, )

([ ] s v dvidvy) = (=)= )= )
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¢ 5.2 m0.8m~CE, 5,20 EMK ] [ v midas [ [ s, vy vy}
xdndedwdzdst - iy H{M (K (5.2.0..8) = st ) KTy (5, 2w 7.

X(J Iu(vl vy, W)dv,dv, ) +—[KST (5,2,w,7,0) = (y—wW)K5,, (s, 2, w,7.,0,)]x

xd[u@wm@%m&)+ [ (5,2,,6,0) = 2(x— D)KL (5,2, m,E,0) X
([f s vuev vy —(t—s)(x—z)(y—W)[Cl'g(s,z,w,T,é,O)—C% (s.2mT.50)]
X(J, [uivaomdvsdv ([ [T w20, )dvsdv,) -
—(t=$)(x— )~ WCL (5, 2.w,7.£.0) -

Coo 5. 2mTEON [ [ vz v )([ [ s, v )dvdn) ~(t=s)w=2)-w)
x[Cs,2m 780~ zom 8O [utrvswdva [ [ vy}
Xﬁﬂﬁmﬁﬁ}£Ef£K%ﬁqmwmﬁw—@ﬁ;@zmnm—K%@;mnm

X(J‘ J‘ M(Vl Vs W)dedV]) +_ [W(y W) Snow (S W, 7,77) - K;nr (S’ W, T,n)]x

(t— s)(y W)[ (S,Z,W,O,n)_(x_Z)Kg’w(s,z,w,O,n)]

([ ] utnzv)dndy ¥ +
([ s e, —(t—s)(x—Z)(y—W)[CZn(s,z,mr,O,n)—%(s,z,MT,O,n)]
X([ [ utrvswda) [ [ a2 )~ =s)ee=2)0-wlCh (s, 2w .01
~Con (2wt On[ [Tutv,zv)dud)([ [ uts v, )ducy) (=) =2)(—w)

X[t (5, 2mm0m) =0, (5, 2mm Ok | [ v vs i | [ vt}
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X dndtdwdzds+ % X

PELLE b9k i) KEat s
0J0 Jo JO JO JO SW
(‘[ J'ZM(VI ,VZ,W)dvdel )2 +W [M’(y_W)KSI;MS(ss Zy M}aTan)_KSMm (Sa ZaW,T,n)]

d zw

X(f J;]wu(vl ’Z’V3)dv3dv])2 +wx

sz
[z(x - z)KégnWZ (s,2,w,6,0)~ K¢, (5,2, w,é,n)]x

(L] wtsvsev ),y ~(t=s)e=2)0-wICE (s, 2w 7. Em ~Cl s,z mr &)
% (j: Lz”(vl Vo, WAV, dv, )(J.: qu(vl ,Z,v3)dvydv,) —

—(t=$)(x =)y = wChs (5,2, w,T.E,1)

= Cty (5.2, W,T’ﬁ’n)](f J;Iwu(v1 ,Z,V3)dvydv, ) X

(‘EJ.:U(S, V,y,V3)dvidv,) —(t —s)(x — z)(y — w) X
[C:;n(s, z, W,T,fﬂ'l) _Ci{é/?z (S, z, W,T,g,n)kf JZM(V1 »Vys W)dedV] )(J;[’vu(s’ vy, )d\édvz )}
X d?]d&dl’dwdzds + %X

UO f 1C(s,2,1,0,0,0)— (t = $)C (5, 2,1,0,0,0) — (x — 2)C_ (5, 2,1,0,0,0) —
—(y=w)C. (5,2,w,0,0,0) + (t — s)(x— 2)C’ (s, 2,w,0,0,0) + (£ — 5) X
X(y_ W)C (Sa Z, W,0,0,0) + (x_ Z)(y_ W)C:w(sa Z, W,0,0,0) - (l _S)(x_ Z)(y_ W)X

SwW

X C2 (5,2 w0000 [} [ [ uvy,vy,v:)dlvydvydv,))* dwdzds +

1pprpy
+ 5 J; J; J; {C(s,2,w,7.0,0) = (t =) C (5, 2,w,7,0,0) — (x— 2)CL (5, 2, w,7,0,0) -

—(y=w)C. (5,2,w,7,0,0)+ (t = s)(x— 2)C_ (5,2,w,7,0,0) + ( — 5) X

X(y—wC. (5,2,mT,00)+(x—2) =W (5,2, T,0,0)—(t —5)(x—2)(y—W)
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X CIV

TSZW

(s,z,w, ’L‘,O,O)}(J.S J: qu(vl Vs, V3)dvidv,dv, )’ dwdzds +

; [ [1C6.2m0.80)~=5)CE (5,2, w0.£0) ~(x— 2)CL (5,2, w0.E,0)
—(y—-w)C;, (5,2,w,0,8,0)+ (t — s)(x— 2)CZ, (5, 2,w,0,£,0) + (£ — 5) X

SW

(v =wCz, (5,2,w,0,8,0)+ (x—2)(y = W)CL, (5,2, w,0,8,0) = (t = 5)(x — 2)(y — W)

xC

Eszw

(s,z,w,0,& ,O)}(L‘Y LZ Ku(vl WV, V3 )dv,dvydy, ) dEdwdzds +

Lppeprpw

LI G200 ~(=9)C; (52000 ~(r=2)C; 5.2, 0:00.1)

—(y=w)C;,(5,2,w,0,0,n) +(t = 5)(x— 2)Cp._(5,2,w,0,0,n) + (1 = 5) X
(v =wC,,(5,2,w,0,0,m) +(x = 2)(y = W)CL,,(5,2,%,0,0,1) — (t =) (x — 2)(y — W)

w

S Z 1
XCI (5,2,w,0,0, n)}(j j j U (vi,vs,v)dvsdvadv,) dndEdwdzds+ 2%
00n

j.j.j.,[j. {an (52w TE0) —(t-5) Cp, (52w, 5E0) — (x-2) Cpg, (52w, 1E0)
00000

(-WC (5,2 T,E0) +(x—2)(y—WCis, (5,2, WT,E0) —(t—5)(x—2) (Y —W)

s zw

xCl (5,2,w,7,E,0)) (”Ju (v, ve)dvadvady, ) dndEdwdzds =
0&n

Lpppop
EJ;J:J; J:J; {C:n(sazamfaoan)_(t_s)crwrp (SaZaWaT,O,n)_(X_Z)CZ,Z(S,Z,"%T,O,”)
- (y - W)C.:.;W(S, z, WaTaoan) + (l - S)(x_ Z)C‘L{r;;: (Sa z, WaTaoan) + (t - S) X

(= WCi (8:2W TN +(x=2) =W Cop (5,2 TON) —(t =) (x =2)(y—W)
xCl _ (s,z, w,T,O,n)}(Jj J: J.:u(v1 Yy, V3)dvdv,dv,)? dndtdwdzds +

Tnszw

L6 20 Em (=902, 6200 Em - (-2, 5200Em)
—(y=w)CZ (5,2,w,0,E,m) + (1 = 5)(x— 2)Cf . (5, 2,w,0,E,1m) + (1 = 5) X
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(-wC" (s,z,w0, , )+(x—2)p-WC" (5,2,m0, , )=(t—s)x—2)(y—W)

n S

) Z W 1
X Ciy..,, (5, 2, w,O,‘f,n)}(J.0 L L u(v,,v,,v3)dv,dv,dv,)* dndédwdzds + 2

J;J:‘EE‘E‘E{C;”(S’Z’WT’&TD_Q _S) rgVn (S,Z,W,Ta@n)—(x—z) rgu(s’z,war’g’n)
—(y— w)CTIg]w (s,z,w,T,E,n)+ (1 —s)(x— Z)CTZW (s,z,w,7,E.n)+ (1 —s)X

(y_W)Cfgnw(S,ZM%T:én)+(X_Z)()’_W)C;/5W(S:ZM%T:§:TD_(t _S)(X_Z)(V_W)
xCL (5,2, w,T,EmX j ' L ) L (v, vy, v3)dvsdvydv,)? dndEdtdwdzds =

T€nszw
j. ji.
00

[Ipu BBIMOTHEHHH YCIIOBHIl a) — T), KBaApaTHIHbIE ()OPMBI B (PUTypHBIX CKOOKaxX
cooTHomenus (3) HeoTpunarenbHel. [loaTomMy u3 (3) momydnm:

s

[[] fregmuccgwandgaziwazas 3)
000

S

txXysz
< |J.J.J.J.J.J. St &Enu(t En)dndédtdwdzds|. “)
000000
Oycrs f(2,x,7)=0, (t,X,y)€ G. Torna us (4) cnenyer, uto
I

Takum 00pazom, JoKa3zaHa CIeAyIONIas, TeopeMa.

u(v,vyvy)dvidvadv, =0, e u(t,x,y)=0, (t,x,y)e G. .

O

Teopema. IlycTh BEIIONHAIOTCS ycioBus a) —T). Torna pemenne ypaBHeHus (1) B
npoctpancTBe L,(G) eIUHCTBEHHO.

JIMTEPATYPA.

1. A.AcaHoB DyHKII. aHAJIU3 U €T0 NpUIOXKeHus ,17, No 4 (1983) 73-74.



FEN BIiLIMLERIi DERGISI 69

2. M. U. Nmananues, A. AcanoB Vccuen. no uaTerpo-guddepenn. ypapaeHusm, 13
(1988) 3-38.

3. A.AcanoB Hccnenos. mo unrerpo-auddepenn. ypasaenusm, 13 (1980) 207-215.
4.  AJL byxreiim [loxnr. AH.CCCP, 242, No2 (1987) 272-275.



