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353985&03016M0 dmgwo, 9.5. CoxRMHBoMEmO IMmEIE0, 559U 5. 30063 s @).
LGHoEds 1966 {geob. 93 dmEgedo 333mbgbEHgol JmMolb »Mmm0gMHddggdols
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5. 9Q0535M0U, 3. dlobglizol, 0. 3533:30R0U, 3. bgodgIMOL, 9. BHMIBGHEOL, 3. Lenm-
dM05bLI0L, 3MmEmlmg - 3Mlbgerodzowol s Lbgsms IOMIgdo, HMIgddos
39059 P0 0oL 39JBHMEM0 HoMdmygbowos 35GHMmboricmo s d03s(3Mb0vY-
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Bo@oms LoliEgdol 0sMm) MY35MdOL MYMGM0sdo 396Mmbozmemo Bgsdoty-



000  399mbsBO3OMo 9609900l Fgdmbggzsdo. 938 gomEOm  LOlsbdEZOHM
59m 356900l 5dmbLBOL dmgeo LoMMIg 4560 0s LobEBOIOM 30O MdY-
0L ©530594MBogdsDY. LOLIBOZIO™  30MHMdJOOL  ©H3ToYMBoEgdol GO~
960 30> 39S 5. MEOEIMUL, 3. INOLOL s 3. ggddsbob, d. ¥599-
903d30¢0L, . 30MGMRSI300l, ©. bo@MmMmIz0wol s Lbgsms dMmaqddo.

bs898seals dobsbo, 33¢m930b 80g99d0 s J9ormgdo, dotomso J9wg-
8960 s 0dgpbogtiremo  Losbeng. 159560 gd0sb M6 3MI3MbbE06
69390 bsMg3ms HHR030 MMMl BESBHO0I0L 9OHMY35MM356 oRYMHgb3E0s-
MO A96EMEgdsms LGSl 5943l Lobg
a,Au’ +b,graddivu’ + cAu” + dgraddivu” =0, (1)
CAU’ +dgraddivu’ + a,Au” + b,graddivu” = 0,
boag U’ = (uj,up,u3)", u” =(uy,uj, u;’)T 3963M 250550 IdOL 39JEHMMIV0,
A @33sbol bsdYebBMI0Egd0sbo Mm3gMo@mMos, T GHEMbLEMboMgdol  Lod-
dmems, a;,0;,¢,d, J=12 356339090 Bobognmo 30803700b56 d9a-
Bowo 39903039005 HMIEGOOLMZ0LsE LOTIONE0s605 F9IIR0 EMEMDIIO
d,==aa,-c*>0, d, =(a +b)(a+b,)—(c+d)" >0, a>0, a+b>0.
™6 399396053HMM056 93950 6569305 gm0l LESGH030L ©ORYMHYb-
GOSCNO  29BEHMEOIMS JOY39MIMZID LolBHYsL, OmEs bsbgzdo Tgdsgswo
M0 6935000 BbBYMOL 39MIM oWISPHO0LGOJOO JOHMTSBIMOL BHMEO0Y, 593L

999990 Labg
pAU+ (A + p) graddivu — grad (7,8 +1,9, ) =0, (2)

KA +Kx,A9 —al9 - 9,)=0,

A9 + kA8, +a( —8,)=0, 3)
Logsis U =(u1,u2,u3)T 5oL 3033MBOGHO obogsdo 8933500 MmO gsco
Ubgemol 9Mm3sbgmol GHmeem  30s©aomgdol 39JBmmo, &, &, 3yséo
Ubgregool $gd39Modegdol  33eowgdgdos, a, K, 1=12,3 256339M@0

B0B03YMH0 3MIoggdos, A, K ©M93500 IM©I0Z9d0s, 17,17, YOHIMEO



360 3969d0L  TobsliosMYdgo  FT039005, MMIWOOE  93059MBOEGdI6
99902 DOMLMBOL
>0, 31+24>0, Kk —x; >0, 1, >0, j=12.

B3960 330930l F003560 Logsbos (1) - (3) ©OEgIMY6E05E QbEMg-
0505 LoLEBYIYOOLMZOL 9530 MMO  LELIBOZIOM  5TMEBdOL  TglHoges
Bobgzs6 LogMEobomzgol. d0ybgdmeos sboswo dgmm©o, GMIol Lodwmowryg-
domog  bobgzs6m  LogMEOLOIMZOL 5653l MMO  BOlsDBEZM™M  sTME69gdOL
dgbPogams  @s0yY39690s  39MIMbomwo  BMbJizoolsmzol  oMobgls s
6908560l LolsBEZOM 5TMFI6JOOL 5FMbLBIDBY, BroE SOLYOOMIE 5To6EH0390L 5T
59m396900L  gUlfogeosl. s9mEsbgdo  F0LgdMWos  339MSGHMgdTo. (2)-(3)
©0x8IMIB305M6 obEMEgdsms LoLEBIIOLIMZ0L TglfogEoos SM53wslO-
3760 59m356980 doMMZ0LsM30L s JNgEo LogzmEOLLsM30L  BOMMZYWO
OO, 91939 dMgEro  LOzOEOLLIMZ0L  MMMOYJO  5MBRSST3Z900 ™Mo
d0MOMZME0 OO S Bobgz9m  LogMEoLIMZOL  BOOMZMO  VBMMO.
9009005 (2)-(3) LoLEBYIOL S5dMbIBLBOL BMYsO HoMTMPYIbol FmEOIms
3900bObMwo mmbo 3560HIMbomEo s ghmo  39Ee356MHImbowo i3mdd30900L
1535 gd0m. 58 FoMTMEYgbol LsdwsEgdom 58m356930L 5TMbLBYdO Jowgdwy-
W05 LMW MEHNMIQO S MBIV 309ds0 F[3M03900L Lobom. aMobol
RMOIMNWIO0L  250mygbgdom  ITBHI0EIIMNWOS  g39gws  STM3Ibobm30L
9ONSOIODMOOL 079M6M9dgd0. 2569 59mEs6gd0l F9dmbgg3sdo JMMIEIHDM-
0L 9MEM9gI9d0L 9333039008 OML LoFoMmm bads 58MbsbLBmS 3esliol
@HBMLBHYOS 5 0LYMNO SOT3BHMGHOO 30MMBJOOL OYRIDS MBSOV MBSO,
OMIgwos  MHOHM6390gmxRlL  9OHMIIOOMBOL  MYMEH9dgdol  ©sdE30(3gOU,
3M0bol  BmEIMEgool  godmygbgdsl.  @OLYOES305d0 gl 3OIMdEYDs
006853900055 3500 FHOWO.

650(mmols  536mB530s.  ©OLYMBHO(30580  FoIMEYIMWo  F9YRJOO
dmbligbgdemo oym Lods@mzgwml ¢gdbozmmo Mboggdlo@g@ol dsmgds@olol
©9350@599bGHOL  IM35¢  bgdobserBg. 5dsLMsbsgg, sw0bodbmmo Tggagdo
SLOBM0S 93GHMOMOL 318035309000 s IMbLgbgdme 0dbs LogHMsTMGOLM
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530bY, LOMIEGHMOM 3OHMYMHToL 9gadol Fglsdsdolo FMIBsOs s RoGIMS
0995GWO0 300330499900 ©s  UBgdoboGgdo  oLYOEHIEOOL  JOMOMOWO
390093900l dglobgd.

659280l Fmpeaemmds s bAGXIFAI6s. ©obYOGsE0s 8moaegl Ggbowdgl
(oo s 0baolry® 9bsby), Gglogol, Mmmb MogL, MEIMO 35MoyMORL,
5133651 O 9FMYgbad Mo OEIMSGHMOMOL  BMLbol (51  alobgegds)
©OoLgOES305 ImoEogl 146 65393 39O L.

oM E3E00L d0bss®lso
0530 L. BmyogMmo 50b0dgzbs s mgmmgdgdo

30639 05380 8mYy356005 BMY0gMHmo TBAsMY 09MMGds O BMOTV)-
wos. 390dmE dmyzs600s, o Mo Lobg 5936 MmO 3m33Mbg6EH 06 9350
6569305 09gmBHo0L LEOGH030L ORIMOIBE0sWNO 256EHMEGOIMS JOMRIIIM-
396 LoLEGYAsL, S1939 MOFHI3IMBHWM05D VMY35© bsMIN3S MYMOOOL LESEO-
30U ©0xIM9I6305ME 2obEMEgdsMS JOHmR35MM356 LoloEgdsl, GMmEILs3
6569380 dmbsfiowrg Mg3s0 bLbgmegdol 39MM o0 9d9gd0 9Mdsbg-
00l GME0s. 53539 5330 FogdMos MM EJI39MHGIM06 M35 B30
09MMHo00L BEGIGHO0IOL JOMY39MOM3Z96 OBIMIB305ME F3BGHMEgdsMS LOLE-
dols 53mbLbol Bmyso FoMdmEygbols MMM, GMIgEoE AodmBsbmeos
mbo 356:3Mmboro s gm0 393035MmAMboo 53mbd0900L Lodmswgdoo.

50539 05300 53mMgM00s, HMAMOE M6 3MI3MbgbEH06, slg3g MmOGH9d39-
MoGM056 (OMEs 390 35950 G3900 JOHMTBIMOL BHME0s) ©OMY39©
Bs6ggms  9mMool 390l doMomoo  obsboomgdwgdo,  39MHIME
399m@5bo0s dsd30L 39dBMM00, GMIgdLsE gosBbosm 99990 Loby

T(G,n = [PY(6,nU, PP nU], (4)

bocoog U =(u,u"),



PY@,nU =TY(@,n +T?@,n",  PP(E,nU =T®@,nu'+TW(6,n)",

on

TY(G, N’ =24 au +(A1 — P2 o' |ndivu’ + (14, + A Jn x rotu],

yo,

4

ou
TG, nu" =2
( n)u H3 on

!

TO@,n)’ =24, s

on Yol
(4) " _ au” pl / H " "
TG, " =24, o A, + 5 o' |ndivu” + (u, + A5 )[n x rotu”],
Yo,

+{ 23~ 22 o v + (s — 20 < ro],

+| A _&a' ndivu’ + (/13 —25)[n X rotu’],

nz(nl,nz,ng)T 5oL g9hmgMEm3sbo 39d@GHmMo, [axb] Loddm@m 506086s3L

3
™60 39JGHMO0L 39JBHMOME BsdMogel R*-Jo, % = Zn j ai .
10X
g30dzom U =(u,4,%)". dd30L 39dBHmML, GmIgmbsg
Lo MO 5036086530 593l T9d9A0 Loby
P(@, n)J = T(@, n)u - n(771‘91 +17,%, )’

Loo3 N 9L 9MHMYM™3560 39dGHMO0, bmrm

TG, n)u = Zy% + Andivu + g[nx rotu] .

58539 05380 5933039005 3900090 0gMEGIYd0:

P(6,n)J

(5)

®gm@9ds 1.10. 030Loog0L, Gmd U =(u,9,9,)" 39d@@®0 ogml (2)-(3)

LobEgdol H9aEsGMEo 53mbsblbo QR 560930, 599309090 © Lo3ds-

oo, O™ 030 HoMIMoy0bgdmEal d9dgy0 Loboo:

u(x) = grad®, (x)—agrad rz(r % + 1)(1)2 (x)+ rotrot(xr2®,(x))+

rot(xa(x))+ (77, + 17, Jx ,(x) + a,gradd, (x),

00| (e 2304500 0,00+ i 2002, )0 1),

8,00 = (1 e £+ 3250 0, (0 (1 + 20+ 1,040

(6)

boosg AP, (x)=0, j=1234, (A-ZJ,(x)=0, #=alx +x,+2x,)/d",



d' =, —x2, a=upl(A+2u) a =n(k, +x,)-n,(Kk +x,),
X=(%,%%)", =[x, 2~ x.grad.
or
5036086mm» Q" -0 doG®3z0, GMIgwos  JdmbaBEgOW@os  0Q
1339OMWO B30, 396GHM00 3MMOPOLIGHMS LsMs39d0 S MOOMLOM
R.Q =R3\Q'
mgmgds 1.11. U =(u,9,9%)" 399@@60 Go6dmwagbomo (6) Lsboom
39Lobo© 096909 gobLabrzmmwo QF (Q") 56980 @ (x), j =15 gbdzogdom,
0 LOWMW YOS F9dJAO 30MMdS

jcpj(x)dzr:o, j=13, r=x<R, (7)
2
[®,0dY" =0, j=23, r=x>R, 8)
2

9.0. U=ud9,%)" 3993060l Bryamgsb 86083690mdsl  d9qlodsdgds
(D, D,,...., <D5)T 399G™60bL bemgzs60 360d369wmds s 3oMojoo.
®gntds 112, 02 (2)-(3) bobegdo U =(9,%)" gmpsbibo wissbs-

MM ©s3MmMH9dwo F9gOHEomol dosbermdmdsdo  53059mn0eqdL JOHMdOL
399099 306MASL

u(x)=0@), 9,(x)=0(x") j=12,

lim 1 . .”. n(x)-u(x)d>’, =0, 9)
D

oo 4 ¢

35806 MLsLEMEMB5Go Aol QooBbos Ggdgao SBOA3GME03S
ux)=0(x") aux)=o(x?)} (x)=0(x?)i=12k=123
(7)-(9)-80 zr 500l bLRgBMEo Bgs3omo 396GHMOm  3MMOHOBsEMS

15053980 O OO I .



0530 II. 5053@sl03mE0 LolsBM3MM 53m336900 LBIOHmo Bgs3oMHOm
999mbsBP3OME0 56MHggdoLEmM30L

d9mM9 5380, 306039 5300 300900 DMYsO S3MbLBOL Hodm-
3960L BMOIMOL  BodMOgdom, SFMBLbOW0s MMEFHYI3gMoGHMMosbo M-
390 6569305 mgmMool BEsGH030l ©oxgMg6E0swH 43bGHMMgdsms 9eo-
339603560 LoLEYAOLS-MZ0L 5653¢SL0IOO0 LELIBWIZOM 5dMEFBYIdO dOGMZ0-
Lom30L s MBBLlGMEIM BogMEOLYMZOL dOOMZMWO VOWMO. 3960dmE dqu-
0030005 999090 59m3569d0:

50m@sbs (111)°.  303mgmom Q*(Q’) 50900 (2) —(3) 39b6GH™Mgdsms Lol-
#9900l 0LgMo BB YEo 53mbsblbo U =(u, 3,3 )" Gmdgmog 0Q  Lsb-
03509 53059453090 d9909a0 LELLDPIOM 30MMdYB0B GHM-9gONL

n2)-u2)f =1,(z), zeon,

{P(6,nU(z)-n(z)n(z)-PE,NUQE))} = f (z), zeo, (10)
{‘91(2)}i = f,(2), {‘92(2)}i = f,(2) zeaq, (11)
56
09| _ ¢ )y [88@ _ ¢ oy L.
(]~ |~ e .

bsosg f=(f,f, ), fi, 1=12,..,6 0Q ULsDO3:6:By dmEgdnwo gmbg-
309005, N(z) 560l z2€dQ, FoMBHOwo 9585350 27 560l BodsOm oMy
Bm®ds@ol mOGo, P(6,n)U 3sd30L 39dEHmOL 593l (5) Labg.

MsLEMOE  ©F0ORMo  FaBHool  dsbarmdemdsdo  U(X)
39JAHMO0 530594Mx30egdL JOMdOL T9dgy 30MHMBYOL:

ux)=0@),  g(x)=olx*) j=12, (13)
rligl4m2 jn(x)-u(x)dzr =0, (14)
s,

(1) 58m@sbs  (10), (11) LsldsBegmm 306mdom 5036086mo (I -1)° boddm-

@®»0, b (10), (12) LsbsBg®m 306:mdoo 3o (III -1 )* Loddmemoo.
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5903565 (IV)'. go3mgmo Q+(Q") 00900  (1.5)-(1.6) 256 Mgdsms
BoLoE30L  olgMo B rIEo sdmBsblbo U =(u,9,%)", Gmdgmwog 0Q
BOBEOZOBY 530594 Bogdl 9890 LsLIBOIOM 3060MDJI0D gHo-9HNL

n(2)-PE,NUQE)} =1,(z), zedQ,

U@)-n@hn@)-u@)y = f(2). zeo0, (15)
G =1 G@f =1 e (16)
o 90

boosg T =(f, f, f), fi, 1=12,...,6 0Q Lsbugs®dg dmggdnwo 5306d-

309005, N(z) 50l z€8Q, FadEHo@o 2585350 QF 5oL Jod>HM 35

B®dserol mMGo. 5600l bmGBseols 3085000 gdom [o®dmgdmeo.

S
on(z)

MsLEMMOE IO FaBGHo@ol  obmmdemmdsdo U(X)
39960 5305980 gdL JOHmdol (13)-(14) 306MHmd9dL.

(IV ) 53m@sbs  (15)-(16)  Lsbsdbeg®m  306mdoo  5036086mm (IV - 1)
B0ddMEM™O, begwe (15),(17) Lsbsbwzdem 3oGmdoo 3o (IV - 11 Loddmewmmo.

583565 (N )i. 303m3mm O (Q’) 930 (2)-(3) 29b63™@gdsms LobiEYIol
olg0 HgaNEsGMo 50mBsblbo U =(u,9,3 )", Gmdgmog 0Q Lsbezstby
53059mx0gdl 9990930 LoboBOZOHM 306HMBIO0EIL JMo-gHDL

n2)-u@) =1,(2), hE)xrowuz)f =f (z) zeoq, (18)
@) =1E)  {%@)f =f@) zeoq, (19)
. {2l v (28 -0 zem @0

boog T =(f,, f,, f), fi, 1=12,...6 0Q LsbgsmDBY dnEgdnwo gmbJzog-
d0o.

MslON@OE  ©B0ORMwo  Fa@BHowol  dsbermdemdsdo  U(X)
39960 5305980 gdL JOHmdoL (13)-(14) 306HmMd9dL.
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(N)™ 58mgsbs (18)-(19) Lsbisbegtm 30Gmdom 5036086m0 (N 1) Lod-

dMEMm0, bagnem (18), (20) LsbsbgOm o®mdoo 3o (N -1I )i LOAdMMDO.
30d30m Q" 569 dg3LgdMos MMIMI3ZMbIbEH0b0 MY3sEO  3MI3M-
BoEGMOO BsLoom, benwwm Q7 535woMro 390 goblsbmgmwos 3s6dm-
Bowmwo gmbjsoom.
58m3s6s (C). 303mgmm Q7 56980 (2)-(3) obBHMEdsms LobEgdols
olgmo Bgamstmo U =(u,4,9,)" s0cmbsblbo s Q56380 olbgomo
9350 350m3mbomwo V(X) RbJ30s, MMmImgdoi 0Q LsHrzsmby

53059mu0gdl 9999y LozmbEodEHm 30MMdgdL

{n(z)-u(z)}+ _dl{ggg} =f,(z), zedQ,

{P(a,n)U(z )} d, {n(z)v(z)} =f(z), zeoq, (21)

W@ =1 B =1 zeca (22)

o6 aail(z } (2) {%((ZZ))F = f.(2) zeaq, (23)
booog  f =(f,, f,, f,), fi, 1=12,...,6 Lsbrgs6by dnggdnwo gmbdzogdos,

d, ©s d, 393039005, GMIWGdOE 930594mBoEgdI6 dommdsL d,d, > 0.

MBslOMEME  EIIMOIOMEo  H9gOHEool  Fobermdemdsdo V(X)

RMbJ30s 53059MmR0gdL JOHMdoL 99009y 30MHMdSL
ol M) o
v(x)=0(x") W—O(M ) Ko (24)

(C) 58mEs6s (21)-(22) LslxBEZOM 30OHMIIBOM 5¢036086mm (C-1) LoddM-
@m0, bowm (21)- (23) bslsbghm 306mdgdom 3o (C-1) Loddmwmmo.
30060l BMOHINMWgdol godmygbgdom ©sdHIO(EJIMNW0S JOMSIODM-
0oL 99990 gM©9dqdo:
mgadgds 2.1. oy ()" 58mEsbsl aosBBos s8mboblibo, 8sdob (1)
@5 (H1.1) 50m@sbsl  a59BB0s 9OMo@gMmo  93mbsblbo,  bawm (.11

12



53m3sBol  BgdoLA0gHO  50MBsbLEO  asBolsbgmds u(x)=[bxx] 4 (x)=c,
3 (X)=c, 391530900 LobwbEHom, Lssg b LsdysBEBMIEIB0sE0  ddogo
39336095, ¢ bgdoldogMo 8©dogz0s.

®9meg8s 2.2. 099 (IV ) 59mEsbsl 558605  50mbsblbo, 35306  ogo

RIGION LT IohN

09mM9gds 2.3. oy (N )i 59m3965L 459Bb60S 53MbBoblbo, dsdob (N -I)+

QS (N)_ 59m3965L 499Bb0s 9B IMmO 53Mmbsblbo, beagnm (N -II)+ S9m@3o-
Bob 6980L80gM0 50mBIbLBO gsBolsbE3GYds U(X)=0, (x)=4(x)=C = const,
d9L536M9d0L LoBMlEGom.

090egds 2.4. ov) (C) 50mEsbol  gsBB0s  58mBoblbo, 85806 (C-I)
53m3sbol  Bgdoldogmo  s0mBsblBo  asBolsmgmgds  u(x)=[a’x x]
v(x)=0, 4 (x)=0,j=12 89L536:900L LobHLEHOM, bome (C-1) s8mEsbols

oC’ oCR?

50mBsblbo 3o u(x)=[a’x x|+ = X, v(x)= —W, 3(x)=%(x)=C', 9gbs3-
1

6900L LOBMLAEHOM, Losg @' LYFRBDBMIoEgdosbo  Bgdoldogmo  FMdogo
39dBH™®00, C' bgdoldogmo 3M©Iog0s, bmem

o =d,R(n,+m,)/(d,(31+2u)+R%d,).

©oLINo  HIMEI6gdOL  5BMblbgdo  Bo®gdos  8(36M03900L  Lsboo.
LoloBEZOM 39dBHMM-B6J3090Dg Fmmbmgboos Loawrwzol ol by3dsGolo
3000M09d0,  OMIwgdoz  NYOOMB3gymxzgb  dowgdmwmo (36039000
SOLBMEEHMOSE 3565065 3OJOIOMBL.

0530 III. ©®M9350 656193005 MgMMOOL LBEGIEBHOZIOL LlEBEOZOM
593356900 Babggzs® LogMolsmzol

d9Ls3g 05300 JgLfogerow0s MY BaMgzms MYMEMOOL LEHSGHOIOL 563-
sL03MM0  5dmEsBgdo Bobg35M - LogMEOLEMZ0L.  STMEIBYOOL SBMbLBYdO o6~

dmqboos 3350M0EMM9dT0 LELOBOZOM 39dEMM-9396d 30900l Lodwgsegdom.
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5036036mm Q-0 X, >0  6sbg3sm - Logdag, bowm 0Q -oo X, =0
LodMGY9

53m@3sbs(M).303m3mm Q™ 56980 (1) LobEgdol olgmo Ggawms@eewo
U = (u',u")" 530bsblbo, Gmdgmog 0Q Lsbmga®dy 53059ma0mmadl 890000
LoLOBEZOM 306HMBYB0L gho-gOHML

n@)-v@) = f2) @) w@) = £,2)

P26,V (2)-n(2)n(z)-PYENV(E) ) =F1(2) (25)
PA@nU(E)-n()n()-PY@nU(E) )f =F'@) zeoQ,
o6 h@)-PPEnUE) = L) he)-PPE.nu @) = 1)
W(2)-nz)n(@)-u(2))y =Fz2) (26)

u"(2)-n(2)n(z)-u"(2))y =F"(z), zeoQ,
MLOLOMEME  E3MMHYIM0  FgO GO0l TobErmdmdsdo U (x) 39dBH™60
53059mB0gdL JOHMdOL 9909 306HMdJOL:

5 U,(x)=0(x™) 8,u,(x)=0(x?)
k=123 j=12,..6,%>0, [X—>ox,
®) U,(x)=0(1), 3,U,(x)= o(1x|‘l) 27)
k=12, j=12,..6,%,=0, [x]>x,
bosg F' = (F, £, F)  F = (f1f40F) , £/, £ =123 F, F, 0Q Lsbagse-
by dmggdeo gubdzogdos, N(z) 6oL Z€dQ  FaoEHowbY gsdsgsmo Q
560b  808sOm  Bogd  BmGIdEol  mGEo, X =(X,%,%), Z=(2,2,,0),
o, =0lox,, k=123

(M) 58m3sBs  (25)  Lsbobozhm  300mdom  5036086mm (M-I )
LoFIMEMMO, bem (26) LoLsDPIOM JoMMdOM 30 (M-1V) LoddMMMO.

59m 3565 (1\7[) 303m3mm Q50930 (1) LobEYIoL OLbYMO MIYMIEOSOWYPO
U = (U, u") 58mbsblibo, Gmdgmog 0Q Lsbezstdy 53059ma0gdl 39909y

LsLOBOZOM 3060 MdJOL

14



n(@)-u(@)f = £5(z), in(2)x rotu'(2)} = £(2),
(@) w@) = 1), fh2)xro’(2)}f = £(2) ze 2@, (28)

bocosg f/ =1, f,, Fg')T, fr=(f)f,, Fg”) ,f1 1 1=123 F, F bsbogstby
0m3999@o BBJ309805, N(z) 50l Z€dQ FodEHowdo 3985350 Q 5GOb
90356 Jogs bmMdserols mMEo.

LM ©EFOIPRMOo FaBEHowol dsbwmdemdsdo U = (u',u”,)
39JAHMO0 530594M530e9dL JOHMOOL (27) 30OHMdL.

59m (3565 (I:I) 3030m3mm» Q" 5M9d0 (2)-(3) LobEHIIOL OLYMO MY SEI-
@o U =(u,9,9) s0mbsblbo, Gmdgmog 0Q ULsorgzs6bg 5359mn0mgdls
399099 3061390l

in(@)-u(@)f = ,(2). In(2)xrotu(2)} = f(2) zeoQ, (29)
9@ = 1,29 2)f = fi(2) €0 (30)

o e

bssg f/'=(f,, f,,F,)", F,, f i 1=12,....5 bobegs®bg 8msgdnwo gmbdzogdos,

} = f,(2), zeoQ, (31)

N(z) 560l z € AQ FgMEHowdo gsdsg5@0 QO 560l BodsOm ogs BnGsols mGEO.

MsLEMMOE  ©F0OPRMO  FadHowol  dsbermdemdsdo  U(X)
39960 5305950 gdL JOHMdOL G909y 306 MDY

») u(x)=0(x") au(x)=0(x*) k =123,
0,9,(x)=0(x?) 9,(x)=0(x"} j=12 k=123

o, (32)
3) u(x)=o0(1), o,u(x)=olx") k=12,
9,(x)=0(1), 0,9, (x)=o(x ) k, j=12. %, =0,

(N) 58m@sbs  (29)-(30) Lslisbog®m 306:mdgd0m s036086mm (N -1) bod-

x| — oo,

OO, bmwm (29) s (31) LELEBEOIO® 30HMOJdOM (ﬁ]l) LodMEMMO.
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3M0boll  Zm®IMgdol  450mygbgdom  ©93F30(3JOM0s  gobboeryero
59m 356900l 5dmbBsbLBOL 9HMIMHNMOOL MgM©H9dgdo:

»gahgds 3.1. oy (M-II) ©s (M-IV) 58:m3s690L 355860500 58mBsblbo,
9590b 00 9OHSOIOH00.

ogmegls 32.00 (M) 58mgsbol  39BB0s  58mbsbLGO, 85806 0o
RIGION LT IohN

0gme9ds 3.3.00v (N) 59m 396l 2o5Bb0s 53MbsbLbO, 5806 0o gHmogM-
000.

©dLIMO  STMFI6YdOL  STMBLBYdO F0MYOME0s  339OOGHMMGIT0 Lo~

LOBO3O™ 399BHMM-86J30900L LsTMSEgOOm. 5TM3I61BOL STMBLBOLSL sGLg-
0m5Q© 3LMRRJOMd  35MHTMboMEo  FMbJ30900L5M30L  OMIBEGLS o
6908560l 53m 356930l SdmbLlbom BobgzsMlog®Eolsmgzob.

(M.IIT) 58em3560b 58mbabLBL 5dgl Bgdgao Laby

Ux)= 5 [[Kxy) oy 3)
K® X, K (2) X, , .
K(X’ y): {K@)EX, )3//)) K(4)((X, il’))lxal < )(X, y) - [Kl(j )(X’ y)Lxs’

p=1234, f=(f, "), f'=(f,66), " =(f71. ),

00) - o | e el v, )-a b

6xax
0% 1 o1
+5.(1—5 - ”——+ﬂ Y (1—5-)ﬁ’x —
3 '3{ Pox, T PR ox, 0X, } TR ok
o1 _, 0°1
_5|353j|:(51p +54p)8_)(3F_'BpX3 8_§Fj|a p :1’2)3)4a

boosg A, 8" 1=1,2,3,4, 356339790 89900039005
350300 39JGH™ML 543l 8900 Loby

T =5 [ L))y 39

16



L(X'y):{m)(z,y) L<z>(>)<(,y))} )=yl 1-12.34

o1 0° 1
LE(I)J_(X1y):(1_5k3)(1—53j{—(51|+54|)5kj % I X 33)( X, r}L

3

2 1 01 0° 1
+06,.(1-6,.)0 X, ———=+5.1-6.. + +
3J( k3) I 3 axkaX§ r k3( 31{(}/| nl)ax] r }/I 3 ax ax r}

2 3
5k353j 415d3 él a 2 1 5 X a 1 ’ I = 1! 21 31 41
OX 83 r

S 7117161+ b3 39033990 89@B0ggd0s.
o) (M-1I) 58:m3560L LalsBbgmm 39d¢m6-896d309dl dmgmbmgm

39999 306Md390L:
f'(2), f"(z)eC’(6Q), f,(z),f; (z)eC*(6Q), j=12 O0<a<l,
A A
’ , f_” ,
< el i-
()< A (7)< A _
|f3(z)|<1+|z|, |f3’(z)|<1+|z|, 2edQ, A =const>0,

85806 U(X) 39d@m®0, Fosmdmoagbomo (41)  gmedmmom, Go@dmaoygbl

(M-II)  5803sbols  Ggam@sGme  50mBsblBlL, GmIgenlsg  lobGmmmo
599090 {oMEGHowob dobermdmmdsdo sgd3b 9999a0 SB0A3GHME03s
ui(x), uf(x)= O([x|7l In|x|), i=12,  ui(x) ul(x)= O([x|71)

O, U} (x), aku}’(x)=0([x|_2) =12,  8,ui(x), 8,(u§'(x)=0(]x|_2 In|x|), k=123

(M- 1V )58m3sB60b 53mbsblibls 399ga0 Lsby

X)= —%JT K (x,y)f(y)dy, (35)

o S S ] SR,

p=1234, f=(f, 1), ' =(f,;8), f=(f 1),

17



7 3
KI(JP)(X,y)=(1—5,3)(1_53j{(51p+5 ), 2 o1 L}r

Tox, 1 oy ox ox,

8 1 01 o 1
+53j(1_5|3 2pxsa_xl?+5'3(1_53j)(773pﬁx e  ox,0%, j0%s T JJF

1 01
+5 5 77 +77 X _]1 p :11213141
13 3]( 4p 2p”™3 8X3 r

BBy 3563302900 730808980

35030l 39JGH™ML 5J3L 99890 Labg

+ o©

T@nW()=—= [ [T (xy)F (),

— 00

(@ [ (2)
L(x,y)= Loy) ER0ay) | [P(x,y)=[[P(xy), p=1234
L®)(x X Y) o6 3

~ 62 l [ ! 82 l
LO(x,y) =[-8, 1-5, {315@ %ﬁ(%ﬂl + O+ (pt + 2 sy + (1t _/15)7733)8x x T

63

! 1 ’ !
+ Z(ﬂlﬂl + ,Usﬂs) 8X ox 2 } +085; (1 Oka ){(alﬂz +CB, + (,Ul + 5 )7741 + ( -4 )’743)__ +
3

62

1 1
3 ax Ox. ox, :l 5k3(1 5k]) (/11/31"'/13:33))(3

+2(1, By + 1By X Xl
jOX3

01 , , 0% 1
+ 5k353j {87? + Z(alﬂz SN )Xs __}

s oxir
565@my0M0 Lobg sdgm LE(IJ-) (x,y), 1=2,34, gnbjsogdl

) LolsbEzOM 23693090006 dmgzombmgzm, (OIuYs!
f/(z), f/(z)eC* (0Q), f;(2), 3'(2) C*(6Q), j=12,0<a<1,

A
]< |f3,(21<w,

l||

()< D
fj(zX<1Jr|Z| ,

<2,

z2€0Q), A =const>0,
1+|7]

85806 U(x) 39d@m®o Po@dmopqbowo  (35) xgmOIMom  [omdmoygbl

(l\/l -|V) 5939560l MgMEsGen sMBSLLBL,  GMBGLSE MLLOYEMdSFO
399605 99980090 SLOT3EMEH03s:

18



uj(x), uj(x)= OQX|_1) ui(x), ui(x)= O([x|_l In|x|)
o U(x), oul(x)= O([x|72 In|x|)
o, us(x), o.ul(x)= O([x|_2) j=12 k=123

(M) 5803560 53mBsbUBY 593l Bgdcogao bsby

U (x)= —%ITK(X y)f(y)dy, xeQ,

— 00

O (xy) KO (x
B3 K(x,y){i(g)((x’);)) Z“)((x,il/))} , K(p)(x,y)Z[Kfﬁ?)(x,y)LS,

p=1234 f=(f,f")", €' =(f,f,8), " =(f21, 1),

K00~ ) 3, 6026 0o o 22

r 1
o1 o1
_654(1_5 )53|X 6Xj r 5“35318 T

5Boema0m®o Lobg sd3m K ( y) P =2,3,4 ¢gm63090U.

dod30L 39JGH™ML 5d3L 99390 Labg

T(@nU(x) =—iﬂﬁ )f(xHy

basg L(X, y)=[ L®(x,y) =L (x, y) |, 1=1234,

3

La'p(x,y)=<1—ak3>(1—53,{<c46+a1:4 ), -2+ %)L}

9 ox, OX, X 0%,

0?1 b)) o1
+ 244 (1- 8,5)5; MF—@—%)@@K— 2/ +28, +Elj87F+
k3 ]

0* 1 az 1
+2(ﬂ1§4+ﬂ3§6)+xs X O, r}"'z 10k303j —5 o 2

j
5Bsmyom®o bobg 5943l L(k'j)(x, y), =234 gnbjgo90b.

(N : I) 59m 3960l 53MbsbLBL 5d3L F9dgy0 Lobg

19



boog U=(u,8,8), f=(ff.&), =, f ),

(36)
01,55 01 L, Jvm

/ﬁ\
(=

(o))
N

=
—~~

x

<
~

0, 3= TN E 0, -0 s 2wly)
P =0, 0 e*r -1
K§j4)(x’y):5f187r+d—21[5¢1(’fz+K3)_5€2(K1+K2)]& r
2

3 3

(% —Y,) +X

=J
(X y) = 2”.”' —X3 5\ +Af \/ —X3\§\ e~ i(X-y §d§1d§2

5] D(X,y)=XIn(r+x,)-

52(51’52’0)’ )~(:(X1,X2,0), y:(yl’yz’o)

35030l 39JOMOL 593b 99990 Loby
P(6,n)J(x :——“ x,y)f(ydy, xeQ,

boQS3
L(x, y)= (LY, y), L2(x, y)Ls,

L(l)(x,y [L(kJ(X Y) 33 (X Y) [ kJ(X Y) 327

o* 1 o° 1

L -, 52t
1
r

3j +
6xka OX, 0%y I

2

oo ks

X2

2 2
= 6@ 1}+2u5k353j oL =123
X.0X5 3 (37)
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01 0’ 1
Lﬁ)(x, y): (511- + 52]{(2(1 + ,u)al _nl)GTF + 2,uan3 67F:|5k3 +

3 3

0% 1 0
e R L =
AT

—2(2+ p) Zaie +(A+2u) zail}L
X

3 X3

2
+2u(l- 5k3)a—tp(x, y)}, k=123 j=12
OX, OX,4
(N 1) 58ea3960L 58eaBoblBL 53l Bydogao bsby
)=——[[K(xy)f(y)y, xeQ", (38)

YGRYE U :(u"91"92)T’ f :(fr fy, f5, 10, 15 )T’

IZ(X, Y): |:lf(l)(X1 y) E(Z)(X’ il/))} ) }Z(3)(X' y): [0]2><3’

K®(x,y)
KO y)=[K@xy),. K9 y)=[KL(xy),,.
KP(x,y)- 5ggb (36) bobyg
—Ar

ngZ)(X’y):(51j+52j)aj% (1, 2,)0‘ oe - ,

e

~ 1 5 —5 . e_ﬂir -1
Kz(f)(xv y): 5@ F + d 2 (514 (Kz +K3)_525(K1 + K, )) r .
2

(38)  BHM@MdOm 3oBLsbEzMmo U(X) 399@me0l Lsdregdom asdm3mgs-
oo dsd30L P(8,nU(x) 39dBHmM0, GmBgembsg 5ggb (5) Lsbg, 303009dm

+ oo

P(3,n)U (x)= _% [[C0y)f vy xeq,

— 00

bssg L% Y)=[LY(xy) C?(x, Y| C2(xy)=[E2(x,y) ],

LE(x,y) - 5g3b (37) Lobyg
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1 1 01 o1
L(l;)(x’y):(élj"'521'){2(/1"‘/1)051—77,-F+2ﬂ06jx3a?}5k3+2,uaj(1—5k3)X3&F}+

3 3
Z’lrl

1 ) e - o* e -1
+(511 _521')0‘3{/1112F+2ﬂ[y_2@ » ]5k3+2ﬂ(1_5k3)— }
3

oX 0%, I

0530 IV. 50m356900, GMmImgdois 0509356905 336@Emegdsms
mlsslEvgem Lolidgdol 3o8m33¢g35DY
dgmombg m3do JgLfogeowos m®EHGa39MoGIM0sbo Mg3s babgzms
09MOH00L  (OMEIYLSE J9OAM 2505EP0WGOJO0 JMTBIMOL FHME0s) LESEHO-
30U LolDBE3OHM  $8MEs69d0 dmgwo LogMEoLYM30L MO0 YMOMOIGOH SEO-
390059339000 d30OMZMEX0 VOHYMO, OMEOILSE LBIOI BJO30MYdBY D399~
W05 350095000 gd0L 39JGMMOL Moo dgbgwrols, dsd30l 39dEMmMob

dbgdo  dagbgerols s  3H9d39MOGHWMMEO  33X0Eg0gdol 96 LoMdIMO
6535009008 bE3OMwo  9608369wmdgdo. 53 o380  dglfogmrowos 5139

Bsbg356-10g3MEOL LobOBOIMHM 5T 36900 BOOMZNIO VOWMO, B3 BoBY356-
LogmEoLs S BOMMZOL LsBPZHODY Jm399990s dsd30L 39dGHMOOL bmETs-

OO0  8ygbgeol, 45050 gd0L  39JBHMEMOL  dbgdo dygbgwols o

&99396M5GH MO0 (330 gdqd0L 96 LoMBdMGO b5350Jd0L BL3MMwo I60d3-
6germdgdo, 396dm, 8gLfageowos 8980 s8mEsbgdo: goggsm Q;, j=1,2

UBIOMI@o Bgs3060s 3gbGH®om O; 3mmMEobs@ms Lsmsggdo @s MOEOY)-
oo R;. 5036086mm» Q;-0m, j=1,2 d3oHmgo, Hmdgewrois 890mbsbug®reos
Q;  1ygOHwo  BgEsdo®om, bowm ) =R3\ (f_ll uﬁz). 30¢oLbbImom
Q, N Q, =3. B530350mm, HMI 9H03560M3560 Lbgrmo 5359dl Q 569,
3037)obbdmm, Gmd O, xxIx), j=12 30m60bs@ms bobggdol 3g-
Lodsdobo Bo3MmMMEObsGMm ©gMHdGd0 5M0B 3G Mbo s gHMBI0MI©
dmaqBowbo. s036086mm (Xl(j)xgj)xgj)) Qo (rj,&'j,(pj)—ooo, 1=12, xH96HEHowol

93500 s LBIOMEO 3MMOPObsEHId0 O jxl(j)xgj)xgj)bob(_*)gaob 30056m. O,
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DoOGHomol  bRgemEo  30mMEObsEgdo lefl)xgl)xél) LobGgdol oo
5036086mm (d,9,, @, )-0m.

596 Lo3MMMHObsG™M ©0gMdgdo JMmMIbImOL  35MOWIMMOS
9ONB06M55 BMQqBoO, sdo@Hm™d

x® = x® 4 de,
bos3 xU j=1,2 560l x FodGowol 8608369@mds O, X X2 ') Lob9dol

30056m, d =

, = (cos @, sin ,,sin @, sin %, cos 9, )" .

5865 (A).303m3mm Q 56580 (2)-(3) Lobedol obgmo Haammot@o
U=(,94,9)" 58mbsblbo, Gmdgmos 6Q;, j=12 Lsbugs®byg 53859ma0wgdl
99003 LobsbE36M S0HMmBL:

n(2)-u@)y =t9(2), zeoq,,
P@.NU()-n(z)n(z) - PENUE) =tY(2), zeoq,, (39)
@) =110, 8@} =1"02). zeoQ;, j=12, (40)
o6

{691(2)}‘:f5<1)(z), {8‘92(2)}_:f6(”(z), 2c0Q,, j=12, (1)

LSS fl (fl g f3(j))T, £, j=12, £=12,...,6 LsBE3ODBY dmEgdrEwo
39969309005, N(z) 60l z € 6Q i §96G0@BY 3985350 Q; 560L FoBsOM oMy

Bn®dserol mG@Eo.
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Bob. 1

U(X) 393360 MLLEOMWME EITMOHGOO [aMEHO0EOL JobermdEm-
0590 53059453090l JOHMdOL J90IY 30OMDIOL

ux)=0@), 4(x)=0lq’), j=12,

[[n(x)-u(x@y., =0, (42)
2,

im

now 4l

bogS3 Zﬁ 5mob  LEgOHM 396G 0O;  F9OGHowdo  ©s  MIOMLom
n=x(r>d+R,).

50m3sbs  (A) (39)-(40) LolodbEzdm  306MHMdgd0om  s©0360dbmm  (A.I)

103OMW MO, beagne (39), (41) LobsBE3O® 3oMMdgdom 3o (A.II) LoIdMWM™MO.

3mdgom Q. seob  x :% LodMBYg. °©0360dbmm 0 LygBwmwo

b9s30600 396¢M0m O; F96E0wdo s Gosonbom R;. Q, -0, 503603600

d0M™M30, HMIGog JgdmLsBEgOHMos 00 bEyOHMwo BywsdoHom. Q' -om
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SUMMARY

David Metreveli’s dissertation work “The Solution of Baundary conditions
of Elasticity and thermoelasticity theory, in the case of specific areas”, is dedicated
to the Mathematical Physics, in particular to the study of the tasks of three-
dimensional boundary and boundary-contact of elasticity and thermoelasticity
theory statistics. They are designed for flexible two-component mixtures which
consist of elastic bodies.

In modern technological processes complex structural flexible composite
materials are often used as well as composit structures of materially different
physical properties.

In such composite materials and structures classes belong to: the
hemitropul elastic materials, the mixtures which are made of two or more flexible
materials and etc. The practical examination of such materials mechanics naturally
leads us to the necessity of creation of such mathematical model, which gives us
the opportunity to describe the current real processes more accurately at the
experiment period. In order to set the appropriate mechanical thermal and other
physical properties, naturally the creation of such models, also their research and
analysis have great theoretical and practical importance. For elastic mixture (hard
body — with hard body) the first mathematical model — so called Diffusion Model-
was constructed by A. Green and T. Steel in 1966. At the same year they had also
constructed Diffusion Model of the theory of elastic mixtures thermoelasticity of
the one temperature. The mathematical model of the two temperature elastic
mixtures thermoelasticity linear theory for the composites of granular  fiber
and layered structures was constructed by L. Khoroshun and N.Soltanov in 1984.
It must be mentioned that according to the different temperature fields, the
mathematical models for the compositive materials are distinguished by it’s
complex structure. Using mathematical methods their examination needs the
hard work. That is why we think that the obtained results in this direction are the
most actual according to it’s scientific value and practical usage.

The main aim of the dissertation work is  the following: the study of non
classical three-dimensional boundary and contact of problems, of the theory
statistics of two component elastic mixtures and two temperature elastic mixtures

(when the mix consisting private movies are equal) in the case of concrete areas.
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In particular this is for the core of the whole space  with nuclear hole, for
the whole space with not inter crossing nuclear hole and for half space. Using
Green’s formulas the sameness theories for all the problems is explored.

While analyzing the issue of the sameness in the case of the solving
problems of the statistics theory of two temperature elastic mixtures the most
important result of the dissertation work is the following: in external tasks case
the existence of sufficient conditions in infinity area of established structural and
asymptotic limits, which provide the sameness of searched solution.

In dissertation work the Furie’s method is used, which is one of the general
methods of the three-dimensional problems of elastic and thermoelasticity theory.
That is based on the following: on the solution of the given main differential
equation, against the defined curved coordinate system, with variables separation.
While studying boundary problems using this method the the whole difficulty is
moved to the satisfaction of board conditions. The dissertation has obtained the
general submission formula of the solution of the differential equations system of
the statistic theory of two temperature elastic mixtures (when the private moves
are equal). They are featured through four harmonic and one metaharmonic
functions. The obtained submission gives us the opportunity for both the
displacement vector and the stress vector, to be represented in one and the same
orthonormal vector full system of vector in Fourier-laplace rows. The above
mentioned simplifies the satisfaction of boundary conditions. The solutions of the
problem are represented in the forms of absolutely equally converging rows. That
is the best way for an algoritm to receive numerical results.

The Dissertation work obtains the theory of two component elastic
mixtures, also non classical boundary solutions theory statistics of two
temperature elastic mixtures for half space. There is found a simple way to solve
the problem. This is related to the Dirichlet’s and Neumann’s solutions of the
problems in the case of half space. Through boundary vector functions we
obtained the solutions of the problems in Squares.

In the thesis we also obtained the board problems for the the whole space
with two non crossing nuclear hollow and the problem of half space with nuclear
hollow. Studying of both problems is reduced to the infinite system research of
linear algebraic equations. It is shown that these systems are kvazregular. The

solutions of the problems are obtained absolutely in equally converging rows.
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