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ABSTRAKT

For development of modern stages of stable, deformable , mechanical
body is characteristic common theoritical problem researches and tight conatct
between studying process and usable engineering task solving. Mentioned applied
engineering tasks are originated during designing this or that building or
construction. Also for represented thesis is typical contact between theoritical
researches and applied problem solutions.

The main statutes of elasticity theory, tasks and methods play the most
important roles in method formation of strenght calculation for some various
constuctions and in work development. During the historical evolution we can point
out two main periods. First period began at the end of the XVIII century and at the
beginning of XIX century , from the fundamental labours of J.L Lagrange and
J.Furie. By separation of variables methods they achieved the simplest areas, known
as Canonical areas- circle’s, square’s,cylinder’s,sphere’s border tasks’ whole row of
solutions.The afterward development of this method is attached to its usage for
solving more difficult diferential equations and represention of solutions by
harmonic and biharmonic functions. Such kind of representions were offered by
V.Kelvin , P. Tahiti , M.]. Businesk , B. Galerkin , P. Papkovich , G. Noeber and
others.

The second direction of Furie’s developing method is based on usage of
curve coordination system for more difficult configuration bodies. Here must be
mentioned P. Siff, P. Papkovich, A. Lurie, V. Grinchenko, I. Podelchuk and labours
of others . One of the consisting parts of elasticity theory is spatial boundary contact
problems. As it was said before and we mention it once again, spatial problems
practically are used in building constructions and during calculations of mechanical
detail strength, base-foundation designing and etc.

Creation of new compositional materials and usage of them in exact
machinery building , made an anisotropic(transtropic,transversal-isotropic) task for

investigators. The task was about bodies which needed to be treated by the thermo



electric resilience theory and by the method of spatial tasks’ separation of variables
and analythical (exact) solution effective methods. It’s true that the usage of
separation of variables methods is limited because it can be used only in canonical
types of areas, but it still has a big value. During it’s usage we can notice thermo
electric resilience field’s characteristic features. During solution designing The
physical interpretation can be given a precise mathematical procedures. Besides exact
solution is one and only judge while comparing various approximate methods by
their efficiency. So thermo electro resilience’s various boundary-contact problem
solution by separation of variables methods (understood as multilayered rectangular
parallelpipedon’s, circular cylinder bodies’ thermo electro resilience balance ), which
is shown in dissertation has practical meaning. Also it has to be mentioned that the
treatment of the new methods is as important as improving known ones, because of
that, this topic was and will always be urgent problem.

The purpose of this represented labour is to create matematical model of
tense-stained prismic bodies in generalized cylindrical coordinations. Differential
equation system represnets mathematical model, which describes appropriate
boundary and boundary-contact conditions and three-dimensional prismic body’s
resilience balance.

In this labour, the problems are given and solved to reach the goal.

The problems are:

a)Transversally-isotropic rectangular tile’s bending task considering
thermal field;

b)In cylindrical coordination system coordinate parallelpipedon thermo
elctro recilience balance;

The following algorithms are cultivated and based on these problems:
J For tile’s optimum weight (optimum thickness) calculation;
. Given calculations may be used for solving inversed problems.

According to this, there is deveoped appropriate algorithm.
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(2. 12a). (2.135) 306>md7d0L Fgledsdolo,
=0, o _ 0, D=0 da
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ap sz
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z=2z,:a) o,=F(p,a), T'\(h,, hr,,)=F(p,a),
T,(kz,,, bt,,) = F(p,a);
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30mblbsl 379percomo 7989¢75(wem0, 0027 UV QW 560056 Bodxge  fiy39@o©
Podmgdoo II 569d0,bossg II s®ol IT IOHYHoOEo 3565930390l
ogd 909 p = p; @ a =a; bLyvEgMIdOL BsMZEOm. 35M5¢gEMg3039OL BYs
©o J39©d ®yMIgBY, 9.0, OmEs z=2; obobo FoMdmoEyobydosb msz3056m0
306390 @5 Igmeg Mool [oMmdmgdmwgdmsb JMHMs© SOLMEIMEHMOIO
0965305 309050 GMMogl 336003900l Loboom  (FmMogl 330030 IEwEOI—
03000l 2563390 53M336900L 1s3NM030 FbBI309d0L Lobom.). FoMmS
530bd, 3565930390l 339Mom fobboggdbg (o = p;,a = a;) Josymgow-

@905 H@bslHermMmdoL 206 MEgdgdo0.

42



B396 Bgdmom 0360369m, ™A (2.15) s (3.1) Lobsbrzmm 30HMdIOO
933035 96&160s. 5dolomzol  Mbs 39B396Mm, MMATI :{(p, a)e Rip,<p<

<pL o, <a< al} 56900 999099 LOLDBPZOM 533565l

0,0 o W By gy
op Oa op O«

Gogs p=p;1  a) g,=0, % _o an b) g,=0, %: _g. (33)
op op

Oogs a=a;: a) ¢,=0, %=0 an b) g,=0, %zo. (3.4)
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0gMHIMo 390l omgswolfjobgdom

50 3560965830 39635DMPsgdm  Bgdmo  gobbowrmer  53mEsbgdL
3653500396056 bdgero o gdolsmzolL. ol 593b oMb 35MOEgEg-

303900l gm&Mds. 99, HMEILS3 30GY300 35653039l Ym39w ™30l
30399c0bbIgd” Fonsl.

3004350, 305l 9935300 Q= {(X, y,2):0<x<x, 0<y<y, 0<z< Zl,} 56
5 3653513960560 7 gOIOL AoLH3M03. 0lggg Mmam®mE Hobs 3s6MoaGMoxdo,
30329cobbdgdm, GMI gowol gmgzgwo dmg GOMmablggMboemMs 0BmEGHO™-
3005, GMIJms BogOHM 0BMEGHM300L W9MHJos Z _ 0gMdo. 30300Mm, GMmI O
5oL Q; 356599303900 900L 4590056905, 396-IM©

Q ={(xy,2):0<x<x, 0<y<y, 0<z<z,},
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bssg i=1L N, z, =h, z, =0.9936036mm, HmA | _00 50b0dbwyenos dGol bmdgho

@5 969900 ©E6MIO0WO0s §390Mm©sb Bg30m. MOoMGME ol 543l

Bob.7. bromggbosbo Lggaro gows

053080 693500 FobsBOsMYIWGOO > LOMOMO 3M9B0(3096(3)Jd0. 3oL,

R0EoLOsmM30L  JogdMeo  93593L, OMT  2obBMYSIOMEISE  35MVWYMIO
ov au

3OO PO0O0L  39dBHMM0  Bmeol Gmeros, 9.0. B :8__520' R0E0l
X

33900 {obbsagdbg, y3gws 539bobm3zolL, dogz00Mmm, MHMA LOYEIds 900

3061900
roca x=x;: a) Z—T:O, u=0, r,=0, B=0, an
X
b) T=0, K=0, v=0, w=0. (5.1)
roca y=y;: a) ﬂ:0, v=0, 7,=0, B=0,
oy (5.2)
b) T=0, K=0, u=0, w=0.
. or
roca z=z;: Q) a=Fj1(x,y), an b) T=F,(xy), an
(5.3)

oT
c) EJF 0= Fjs(x, y),
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539693 dmGol 7 =7; LodMEYJODY dm3999os bobBo 3mbEJEOL

306Md)00:

i+1

aui aul au i+1 au i+1

—t—= +

oXx oy oX oy
i i i+l i+1

0t,, 0ty _ 07,y 0T,

ox oy OX oy
3300l 3060000 Bg30090Dg Fgodegds ImEg8Eo 0yml Lolsbrzmhm

w'=w", ol=0

)

3060M09d0 MHMamO3 95039030, 9939 299AO0WJdJdT0 ((3boos, GMI Im;3g-
3o 306MHMdYd0 8930005 89333390  9J3035¢9bEGHIMO  BMmEOBOE0MY-
o LELsDBPIOHM 30OHMOJPPOM).  DBMYPSEMOOL IMMPZIZE®, TBMEMO ©S
dbmEmE LodsMEHO030L5mM30L gobgzobo™o LELEBOZOMM_Bs3MbEsdGHM s8M(356s
b 53960560 B0EoLM30L. 53 Bowolsmzol LEMwEIds 43gums ob dmmbmazbs
OmIgwos HBgdmm sGoL dmyzsbowo, dbmemo Bgs s J39s $dggdbY
93999905 LodYEBHOOWO 56 56EHOLOTYEHMOIO IBHIFOMMZJO0. 1)
QzﬂmylyOSXS&,Ogyémj—hgzgﬂ
35006 Q560 9890 BmMOo 39gbol gogM0sbgds:
,={(x,y,2):0<x<a, 0<y<b, —h<z<z},
Qz {(x,y,2):0<x<a, 0<y<h, z,<7<7,},
Q, = {(x Y, z) 0<x<a, 0<y<h,z,<z<z }
Q,={(x,y,z):0<x<a, 0<y<b, z;<7<7,},
Q, = {(x Y,z ) 0<x<a, 0<y<hb, 24£z£h},
OmamOma  obs  3o6MoaMmexdo, dm3gdowo  sdmEsbs  dgodanrgds
5094l M6 53m3965; 4960339 MdOLIMZ0L 304 olbIMm, OMT , M3

Bob.8.
z=th: T :t(x’ y)’ o,= fli (X7 y)’ T = fzi(x’ y)1 Ty = fzi(xl y)’

95906 99lsdg 89bols dms LOdMEHYg 2960EOL VMB3LL, 9.0. BYLs30MHDY
99O gds 96GHOLOTYGHMOMWO FogMdgEgdol 306MHMds. sdoGmd 93000
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59m3sbs gobgoboemom Lsdo Bgbolsmzol. g.0. 935943l 890ga0 LOLOBOIO®-
153063 dBH™ 59m3565: 303Mm3Mmm 159x8mx6M3560 FoEIOl MYMHIM©OMY3500

A
AR

/
7

P0bsLHmOMds, 0099 LEMYds G980 LOLOIBPIO™ 30MMdYdO:

T _o, u=0, r,-0, B=0,

;TX (5.4)
y=0,b: E:O' v=0, 7, =0, B=0,

Xx=0,a:

z=0: T=0, 0,=0, u=0, v=0;

z=h: T=t(xy), o,=f(xy) %+ 07y =f,(xy)

ox oy
8rzy ~ % .
OX oy ’
=1 ol = 5" wO=w
(i) i (i+1) (i+1)
0T, . ozl _0r N or,, | 55)
ox oy X oy
au(‘) 6,V(i) au('”) 8v(”1)
ox oy X oy
T(I) =T(i+l),

53Mhbogddo BsLdeo 0bgJlo JormomMgdl 139bol bmdgML. (3bowos,
M 1 ©0g0MEmdl 1 ©s 2 3603369mdgdL. MM 303m3Mmm 33503960560
Udowo gowol M350 Fmbsbfim®mds, sdoLsmzol i_mMo  ggbolsmgzol,
Abo3Lo BgImm gsbboremo $3M3569d0LS , Bowol 439000 {Fobboygd by
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dm3gdmo  LobsbEzmm 3060Mmdg00L  asm35cmobfjobgdom,  3s890m
2500LobEdgdL @,, @, ©s T §bJ3ogdLmgzgol. 850 Fqglsdsdolsm 9d6gdsm

999920 Loby:

o (x,y,2)= ii A, e Pshpz osin(% xjsin(% yj,

(5.6)

bos3

. (mx . (mx
Wy = sm[— xjsm(— y).
a b

500b 9909y Bgdmo dmyzsbowo IgmmmEmaoom dg3s09bm
93500 3900l 3mI3mbbEHIOL (_2.14), (2.15) LoboBEzmMm s LogmbEsdEH™
306000930l dgLoliOrgdws (z2=0 LodMEYJDY, Gmamez dmggdywo (2.16)
399mlobegd9d0@sb BsbL, 93BHMISGHMMI© LOIEYDds). DBMLEHI© 0lYMO3Y
Abxgemdoom, MMOOE3 33Jmbos Hobs 39656583d0 <3bmdo
3M9803096@g00LsmM30L, ym3zgeo RodloGMdMEo m s 1 -m30L  8030090m
9943L M36™M0056 5¢gdMIME A5BFHMEdIMS LOLEGHYISL. 01939, GMAMOE (obs
09000b39399303, 9go3 9LEdEgdgEos B0MgdYIEo LoLEGHYIoL SFMbLBSEMdOLS,
d9L50530b0 3)36M03900L 30905 MBdOLS Ls30MbYdIOL TEI0EIS.
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dgbogoo. 0BMGHOM3MWo  9ghmaz5MM360  79bol  M93so
Pmbsbfm®mmds X9 300093 @890 ©s JWs3gommbds gobobogs. d9dyma
331939930 bgdm©s 9Mmo B3] 53 53GHMMGO0L doge dowgdIo SdmbLbgdols
39056303905, dgmeg dBEOO3 30 om0 2obBMYSEMGds. 53 Ly3oMbolLoLIdo
dodp3boe  sdmEsboms  Lo3dom@ oo  BsIMbsmzgowo  dmygzsbowros
dmbmaMog0gddo [10], [18].

g439ws  domomgdmew  IOH™Igddo  dg@gl  dgdmbggzsdo  s3m3obol
50mblbgdo  5090Mm©s  MmMTsy0  0b6FGHIYOWMOHO  2MJIBOL  BMEOTMEgdOL
©b3s6Mgd00  0DBMGHOHM3IMEo 396olm3zol  3H9a39M0@IOwo Fgdnmmgdol
399035¢0{0bgds@. 53 ™30l 30639 MG Mez3do  BMMOIL Igomol s
M350  H3M03900L, ©obTsMYOOM 5393YW0s  09MHIMYGJEHOMPEY3IIOM-
doL[89] ULBHOBH03O0  LoloDBEZOH™M s  LOLEBOZOM-Lo3MbEIBH™  5TM(356900L
5dmblbgdo T = {ria,z)eRir, <r<r; ay<a<a,; 7,<1<17,} a6 mhoOHwo
153MMOH0bsEHM 35659 g303900LMZ0L (BogEHMOM035,

36OMEHoOmmw  L53MOPObsGHM 3505993039030,  0dwolbdgds
Lo3mmMobsBm Bgs3oMgdom dgdmbsbrzmmwo bbgmwo), Losg r, «, z_
300bOHME0 30MmOmEObEJ00s. 090aMd Mbos 2530m35¢olobmm, Gmd z=0
5 =71 B930690Dg 3H9839M5GHMOME s 9GO FGIBMMGILMSD ghom-
5Q© 090dgds 8m(39999o 0gml OHMYMEME ds03900, S1939 BIWIYH0JdJO0 b
oo 3mAdobsi30s. 93900 (r=1,, r=r,a=a, a=0a;) Hys30600bg 3o
9m39999wo0s 139305 MMO Lol JOMHMNY39MMZ960 LolsDWIOM 30M0dYdO. 9939
3936006mm, M3 J399m0  gobbower  LsboBezm™m  s3m35690d0, GMmEILLE
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BoLOBEZOHM 533560l FgbodAOL LObOBPIM™M 306

65b.9. HHomEo 30e0bOHMEo 30MOPObsEMs LobGgds

M35©. v Ubgmwo 9605350 x39605600,650.9.  3owobo®mem  3mm®EobsGms
LobBgds 85006 z =const bozmbGog@™ Bgo306M9d0s. 999aMd 303 olbdgdm,
Omd  ©@M930©0  bbgmeo o6 8Msg35mnqbosbo  Bbgmaol  13969d0
AMBLAEHOM3Mos  (BHOMBLZYOLOEMS-0DMEHOM3MWO). 539 903608bmm,
9 GOBLEHOM3MOo gfimEgds by,
GH0Iwoll M93500 301908900 IM3gdmwo MgMdobs s dolbo Bgdoldog®o
3963960031000 0 303sOHmMgdom 4oblbgsg990mw0s, bagm s©0bodbmeo
©9Mdol  Bgdoldoge FosOHPMdIME  LOodMEYJIo SO SMHOL  OTMI0WYOMEO
903500 gdol 50hg35Dg. 53 LOdOEHYJL O0BMEHOMI00L LodMEHY 9HMm©Ids s
B396L 99dmbggzs8o z =const_ obm@GH®m™m300lL LodGMEygs.

50235050, 99 mo3do Asbboo 0d69ds (Jowbgsgzs 0dols, ™A
bbgmeol 239600  Dgs306M90Dg  13gEoswMo  Lsbol  geHm35MM3560
3060HMdYd05) MLl 39bol MY39500 FMboLHmOHMdOL sm3s6oL Q6B m-
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290905 oo  sdMbLBOL  FgMEOL o850 EH03900L FBoM[72].  2odsMEH039ds
doowfigzs 000l 2o0m, MMd 1) LsLoBEZO™ s L3MBGIJBHM BYI306MHdBY
dm399Mwo 3eslo3Me 3060HMdgdL En3303596@ G0 306HMmdgd0m 9;33wom ;
2)m®3o30  063HM0OH0  A5M©oddbgdol  TogozMe  mMdsyo  IHIM03900L
3990yg9gbgds dmbgds.

53mblbsms 9839dGHMOHMdOL Tgbobgd dgodergds 9990 SHBEMO godm3z-
0dzom: 0¥y 3m3gINE 90930 (33WIM  3SB39gdol  Fsmm©om (Mgl
3900m©Oom) 390dgds 9B9IIBHWIMS© 503ML W3EsLOL 2obEHMmegdol sdmblbs,
35806 L9039 98B9IBHMOMBOM, 53539 3M9do s 53539 MIgmMmEom Fgodergds
3960LsBEZOML 50b0dbero Lbgmegdols 09099 GHOMPEOY3500
PbsbfeaOrmdo.

1. .29630boewmon (Bome 3owob®ve 1, @, 7 300ME0bsEs

LobEgdol  (0<r<oo, 0<a <27, —0<7<0)  ULo3MMOEOBHM  BYL30MIDOM
999cl5B36 )0 GHEBLEOM3MEOo bbgmeols 099M3m935000 frbslifimmmds.

B396L Bogt 9bLsboemsg  Ligen gomsls 9935300 569

Q={0<r<r<r, O<a<aq, 0<z<z},

5do@md sbgom Bbgmergdl dgodengds 3mhmmoe dGwmEHoMmeo Bogm-
MM0bsEHMm  35Mogg3039©0 (bsb ). 0BmEG®M300l LodMEYg dogzoRmm

z =const LodMGY9.
096039 gdGHOHMPEOY350MOI0L  ORIMIOE05XMM0  FIBGHMMWgdMS
Lol 9asL 593L 9090 Loby [88], [89]:

oo, 10r,, Ot o

a) ——+ Lt e,
o r oa oz r
0 0 2
p) Ter 4 10%a  OTe T o (1)
or r oo oz r
or, 1lor, OJo, 1,
C) + = + +—=0,
o roa 01 r
oD oD
1o(rp,), 1D, : _o, (1.2)

+
r or r oz 0z
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(1.1) 3963 mgdgd0 _ 30e0btwe 3mm®©obs@ms Lolidgdsdo Bofg-
Gowo  B399wgdmoz0 93500  [mbolfmmmdol  4ob@Gmgdgdos.  (1.2)

23963 Mgd900 30 999 GHOMLEEHSGH030L 3963 MEgd9d0s. 53 49bEHMEgdqddo

o, o,, o,_050300 bc6HIs>wmGo dygbswrgdos, 7, ,,7,,, 7,, —95030L dbgdo

rs a? ra’ az

8ca9b9egdos. ;. D,, D, gwadd@awo D obegdsool 39ddm6ob deagby-
Wgd0s I, a, Z Ly3MOHEObsGHM IMAIGOOL QoLH3EM03.

290055000 9090LS S 3503908l FmMOL 35300601 9649 330L 356mbL (Dol
OMmamOE H90mm 50360869m, BmPo 93BHMMO  BoD0ZNO 356mbL  MHmgdl)
300bEOHME 300mOHEO6sEHMS LobEYTsTo 5J3L bsbg [90]

o, =C&y +(C, = 2¢4 )e,, +Co8, —6E, — BT,
o, =(c, —2¢y)e,, +cCie,, +Coe, —E, — BT,
o, =CylEy + €00 )+ o, —€,E, — BT, (1.3)

Taz =C4 gaz _eSEa' Trz =C4 grz _eSEr’ Tra =C5 gra’

D, =e,¢,+3, E,, D, =6,¢,+3, E_,
Dz :el(grr +gaa)+elgzz+32 Ez'
Eurs Eugr Emr Erg = Emr €01 = Exr €1y = € _QIBMOMT3000L (HY6DM-

a

®ob 3md3mbgbgdos; E,, E, E, _ gwgd@®mwo E 39eol 39d&Hm®ol 3003mby-

639005 ©d @ 99dBHOMO 3MBHIBE0om sl godmolabgds E =— grad ¢ [88].
¢ (i =1, 2, 3, 4, 5) _ 903030 9e9dGHMwo 39e0olsl gobmdowo M9350mdols
391000039009; €5, (j =1, 2, 3) _ 309bmgegd HOIo 3799©dog9d0s; 3, 3,_0m©dogo
©IBRMO530900L OML 09 IJHOwo 390 GHIOMdOL  3MT039009;
Bro =12(¢, =C5) B +Co ], Boo =126, B +C, 8,1, B B 0Dm@GH@300b bod6-
AYgdo s Z gMdol goliizmog HB030 LOMBIMMO AOBIOMMIIOL 3MIBOGO-
96®9005[48]. bbgmedo T ¢gd39Mo@ Mo 53059mz30egdl 9999y 39bEMEgdsl
oT 1T 1 aT . 07T (1.4)

—t——+—=—+4,—=0
or ror r?oa? ° oz?
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Q5 dgLodsdol LobdBOzMM 30MMdYOL. 4 ﬁ, A 5 4,000My50E9MgdwM-
2

d0L 309830330964 9305 0BMEHOM300L LOdMEYJIo S Z — ASLH3MOg;
3OO PO0GOJOLS O IBMMT>3090L JmMo 353006l 593l 8900
Lobg:

=M g STV W (1.5)
or roa r 0z

av 1ow ou ow av v 1oau
za —t- grz:7+7’gra —t =
o raa oz or 6r r u@a

BoQS W,V,W_50055000¢900L 399dGHMMol 3md3mbgb@gdos T, a, Z
ObL53MmOHPObsEHM VgMHIgdOL golizeog.
0 3930035¢0bjobgdm (1.3) o (1.5) GHmEmdgdl, 95306 (1.1)
Lo 935 9039ds 4os0fgMML 9dga0 Lsbom [91], [92]:

2 & 0°K clcz—c§ 82W+l5(rfzr)+18rm _ G —Ce 82¢+
c, oz’ ¢, o r o r da c, ozt
BﬁZO 3/810 aT

C, o
b)rﬁ_K_a_B+M:0,
or da o1 (1.6)
B 1K 0n,
or roa oz
o(r o(rB
g2l _on,_c,0(8)
or da ¢, Oz
bogS3
ou lov u oW o

a)K=c ——— 4+ —|+C;—+e —— B, T

) [8r r da r} ‘oz oz P

b)B=c P’ v 16“} (1.7)

o r roa
C) Tu :CA[au-}'aWj-{_eSa(o’
o or or
d)z,, =04(6V+18WJ+e 1%
0z roa r oo

50LOB0ABsZ305, ™A (1.7d) Fo®dmoygbly 04039mdsl [91].
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QdJ399mm 8ma394s3l ol LolLBEZOM JoOMdJd0, MMIwgdoz d9dyma
39bLOB3M6396  AobLobowsz0  LOLYBOZIOM  53M356900L  3sLL.  SFobom30L
3ob30bowmm  »gMIMgwgBHOMm©Mg39©0  Hmbslfim®mmds  gowobo®mmwo
153MMOOBSGHM 35M5grg3039EOL. oL, OMYMOE Bgdmm 50360869m, 135305
5MY:

M={(r,a,z)e R: r,<r<t; q,<a<a; 0<z<z}.

65b.10. bggero Bows (9.§. 30wobwwo 3569wo)

BobOBOZOM 30MMdYIL F9dga0 Lobg sg30:

Gogsr=r: ) @zo, u=0, r, =0, B=0, D, =0, an
or (1.8)
b) T=0, K=0, v=0, w=0, ¢=0.
oT
Oogoa=a;: a) —=0,v=0,7,=0,B=0, D,=0, an
da (1.9)
b) T=0, K=0, u=0, w=0, ¢#=0
. or
rocaz=z;: a) aszl(r,a), an b) T=F,(r,a), an
oT (1.10)

c) pa OT=F;,(ra),
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rocaz=z;: a) ¢=F,(r,a), an b) D,=Fg(r.a).
(1.11)
rocaz=z;: a) o,=F4(r.a), 7, =F;(r.a), 7, =Fg(r,a), an

r a

b) w=f,(r,a), u=f,(ra) v=f,ra), an (1.12)

C) O-z =Fj6(r'a)' u= sz(r,a), V=fj3(r,(,¥), an
d w= Fje(r, a), 7, = Fj7(r, a), 7,, = jg(r, a).

o  J= 0, 1. s3sboob z,=0, - dmggdnwo 01I039309.
Fi(r,a), f,(ra) B30d30gdo1) @Y 300mdgdotby Jggdmo 39dbgds

Wo356530; 5  503bodbsgm  Fbmwm, Mm3  obobo  $3059ymB0E9gd96
3565g930390L Hodmgdbg 99msbbdgdmemdols 306HMdgIL.

58096089 Lo@yzs HBgdmm dmyzsboer 30obOmMWo b53OHPObIEHM
3565930390l (090amd  250m3094gbmom  s0M9305FGHMIMs  ,,3b3Y)  9d3L
LogMNME, OMI 30043500 HMVOMGHYJEn [Hobbogadbg LolisbLzmMm 306MHMdgdOL
130D037M0 dmEgol  dglobgd. Lbbgs Lo@yzgdom, MHMI 30g350, OMYMO0S
3OWwobOMEo Bs3MmMHEObsGM 35M5gEg3039POL  ©dSOME0-EIRMOTOMY-
00 8yM3s6HgMdoL 3507905303900 IMEIE0O.
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psbbsg by gotrs 0980 39¢mol 53690039 Impgdorcros  bgws3otrero
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bsbs byt 30658980L (39760379600 0b(99H3G99s60s T9I0ga650605. 1) b
30386 HYIer  Psbbsg by @330w9em0s F0dso @5 309083500 dodbo ( ooy
psbbsgo 869ggeros, Jsdob dsbBg @3Gm0s R0GROHS) 2) 56 5GSBMBYIer0

95



psbbsgo 98x 06985 58beagreydr@s geronz s bolid bbgoyenl. bscoos, Hemd
bbgeaemol bgsso®ol 30mds bsglbgdoor 0@gbheIm0s s6s86Hygcro fsbbsgol,
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33bp3m03.  Ggmeg  G9000b3935T00  Pa@doengdl  sGdgryderosor  Bgps3omols
beads¢rolb 39Up3603 3333095, dsg 50 0530b29%¢750
33Q03350F0e98056 byossomol 8bgdol 3obhzmos.

FoOOWSE, MY 538 Yger hsbbog by ©s029em0s FOdsOO O
2399835000  gs®bo (0w Pobbsgo  dBBYger0s, Gsdob  FsbBy  ©33029¢n0s
R0630)5), 530EHMI 9933000005 30300mm, MGMIV =0, w =0, 56 u=0, w=0, 56
u=0, v=0. 5d90s6 K =0.

dgmM9 9900bgz93580, M50 Lbgmeo gdx0bgds s8Lmm«yh«@ms@ 8¢re3
@ boby Ubgoyerl, s8odmd  8s@ssa0em980L 39990l beaddsereyto
doagbgaro boyarol Heaeros, beagwer s8beaereyHeitro bogaroyzol gsber B =0,
z,=0 B=0, 7,,=0s6 7,=0, 7,,=0:
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