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PE3IOME

B 50-e rompl nponuioro Beka AByMsI BBLIAIOLIMMUCS yYeHbIMHU-MEXaHHKaMu Bacuiuem
3axapoBuyeM BmacoBbiM um Anatonuem HMcaakoBuuem Jlypbe He3aBUCHMO ObUT HpeAsiOKeH
MeTO CBeldeHHs pemeHnd auddepeHIranbHpIX ypaBHEHWH B YaCTHBIX IPOU3BOTHBIX
K PEUICHUI0 OOBIKHOBEHHBIX MH((epeHINATbHBIX YPaBHEHUH OCCKOHEYHOTO MOPSIIKA, TTOKE
MOJYYMBIINH Ha3BaHWE MeToA HauyanpHbIX QyHKOud (MH®). B cBoem 3aBepiieHHOM Buiae
MH® wusznoxen B kuure B.B. Bracosa [1]. MH® ouens ymobeH mpH pelieHHH pa3iHYHBIX
KpaeBBIX 3aj7jad, MOCKOJBbKY OOJBINasl YacTh MPOMEKYTOYHBIX BBIKIATOK OKAa3bIBACTCA YXKe
BBIIIOJIHEHHOM W BKJIIOYEHHOM B omeparopbl Meroxa. MH® mmpoxko NpuMeHscs
U TpPHUMEHSETCS B MH)XEHEPHBIX pacyerax (cM., Hampumep, cceuiku B [1]). PasButuio
u 00001ennro MH® mocBsIeHbl HECKOJIBKO OpPUTHHAIBHBIX paboT, B YACTHOCTH, YHUKAIbHAS
pabota Arapésa B.A. [2].

B o10it cratbe MH®, 3anmcanHblii B mpocTpaHcTBe mpeoOpasoBanuii  Dypse,
HNpUMEHSETCS K PEIICHHI0 KpaeBoW 3amaum Juis Oeckoneunoi mosocel {I1:|yI[<h, |X|< «}.

OxkoHuarenbHble (OPMYINBI JIJI HANPSHKCHUA W TEPEMEIICHUN MOTYT OBITh IPEICTaBJICHEI,
Kak B BUJC HECOOCTBEHHBIX HHTETPAIOB, 00paTHRIX mpeodpazoBanuii Dypbe, TaK U MO TEOpEME
0 BbIUETax B BUje psajoB 1o QyHkiusm Damis-Ilankosuya. [TocnenHee npencTapieHue 3aTeM
YIOOHO HCIOJIL30BaTh MPH PEIICHUM KPAeBBIX 33]la4 B IOJIYIIONOCE WM B MPSIMOYTOJHHHUKE,
HaKJIa/IbIBasl Ha PEIICHNE B OECKOHEYHOH T0JI0Ce COOTBETCTBYIOIIEE PEIICHUE JISI TOTYTIOIOCH
(IPSIMOYTOJIBHUKA) C OJJHOPOIHBIMH IPAaHUYHBIMH YCIOBHAMH Ha cTopoHax Y =th [3,4].

MeTon pelieHuss KpaeBbIX 3ajad TEOPUHU YIPYrocTd st OeckoHeuHOW momnockl Il
C TIOMOIIbI0 MHTETpalIbHOro npeodpazoBanust dypbe xopormio usBecteH [5]. Mcnosas3zoBanue
anmapara MH® B npoctpancTse npeodpazoBannii Dypre Mo3BoIsIET, B OTIANUYHUE OT [5], caenats
CXEMy pelIeHHUs] KpaeBoH 3amaun (opMaibHO HE 3aBUCSLICH OT BHAA T'PAaHUYHBIX YCIOBHH
Ha TPOAOJIBHBIX CTOPOHAX IOJOCHI (HAIMPSDKEHUS, MEePEMEIIEeHUs] WIH TPaHWYHbBIE YCIOBHUSA
CMEIIIAHHOTO THIA, HO O€3 TOYEeK CMEHbI THIIA IPaHUYHBIX ycjaoBuii). Oneparopsr MH®
B MPOCTPAHCTBE mpeodpa3oBaHnii Dypbe MpeacTaBISIIOT CO00M anreOpanveckre BBIPaKEHUS,
KOTOpbIE yIOOHO WCIOJb30BaTh B CHMBOJIbHBIX mpeoOpaszoBanusx MathCad. Tlostomy
B KpaeBbIX 33j1a4ax THUIA MHOTOCJOWHBIX IUIACTUH C PAa3TUYHBIMH (U3UKO-MEXaHHYECKHUMHU
XapaKTepUCTUKAMH, IUIACTHH ¢ OOJIBIIMMHU HaOopamy NpPOJOJBHBIX pedep MKECTKOCTH M T.II.
npeiaraeMblii armapar, OMUPAOIIUIACT Ha CUMBONIbHYI0 MatemaTky MathCad, upe3Bbruaiino
yno0eH, a HHOT/Ia MPOCTO HE3aMCHUM.

B cratee Ha KOHKpETHBIX MpHMepax MoApoOHO pa3zoOpaHa, 3ayacTyl0 BecbMa
HETpUBHANbHAS, TEXHUKA BBIICICHUS OCOOEHHOCTEH B MOIBIHTEIPAIBHBIX BBIPAKCHHSAX,
a TaKk)Ke TeXHUKA MPECTABIICHUS pElIeHII B BIJIE psnoB 1o GpyHkmsam dams-Ilankorya.

KuoueBble cjioBa: OecKOHEUHas TIIOJNOCA; METOJ HadaldbHBIX (YHKIMH; WHTETpalbHOE
npeobpasoBanue Dypre; pynkuun Oamis-Ilankosuya

Y Paboma evinonnena npu noddepacke PODHU (zpanmor 13-08-00118-a, 15-38-50034 mon_up).
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THE METHOD OF INITIAL FUNCTIONS AND FOURIER
INTEGRAL TRANSFORM IN THE BOUNDARY VALUE PROBLEM
OF THE ELASTICITY THEORY FOR AN INFINITE STRIP (1)

Kovalenko M.D., Men’shova |.V., Kerzhaev A.P.

Institute of Earthquake Prediction Theory and Mathematical Geophysics, Russian
Academy of Sciences, Moscow, Russia

SUMMARY

In the 50th years of the last century by two outstanding scientists-mechanics Vasily
Zakharovich Vlasov and Anatoly Isaakovich Lurie independently proposed a method
of reducing the solutions of differential equations to ordinary differential equations of infinite
order, later called the method of initial functions. In its final form the method of initial functions
is described in the book of V.V.Vlasov [1]. Method of initial functions is very convenient
for solution various boundary value problems, since most of the intermediate computations
is already done and included in the statements of the method. Method of initial functions
are widely used and applied in engineering calculations (see e.g. reference [1]). Development
and generalization of the method of initial functions devoted several original works,
in particular, the unique work Agarev V.A. [2].

In this article, the method of initial functions recorded in the space of Fourier transforms
applies to the solution of the boundary value problem for infinite strip {IT:|y[<h, |X|<o}.

Final formulas for stresses and displacements can be represented as in the form of improper
integrals — inverse Fourier transforms and by the residue theorem in the form of a series
of functions of Fadle-Papkovich. The last representation is then convenient to use in solution
boundary value problems in semi-strip or rectangle, overlaid on the solution in an infinite strip
corresponding solution for the semi-strip (rectangle) with homogeneous boundary conditions
on the sides y =+h [3,4].

The method for solving boundary value problems of elasticity theory for an infinite strip
with the help of the Fourier transforms is well known [5]. Using the method of initial functions
in Fourier transforms space allows, in contrast to [5], to make the scheme boundary problem
solution is formally independent of the type of boundary conditions on the longitudinal sides
of the strip (stress, displacement, or the boundary conditions of mixed type, but without points
of change of boundary conditions type) . Method of initial functions operators in the space
of Fourier transforms are algebraic expressions that are easy to use symbolic transformations
MathCad. Therefore, the boundary problem of multilayered plates with different physical
and mechanical properties of plates, with large sets of longitudinal stiffeners, etc. the proposed
unit, based on symbolic MathCad mathematics, extremely easy to use, and sometimes simply
irreplaceable.

Key words: infinite strip; method of initial functions; Fourier integral transform; Fadle-
Papkovich functions

1. METO/J] HAYAJIBHBIX ®YHKIIUI
PaccMoTpuM MIJIOCKyr0 3aady TEOpHM YHOPYroctu B OeckoHeuHo#l moioce IT.
Cnenys [1], ypaBHEHUS paBHOBECHS
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B cooTBeTCTBMM C CHMBOJMYECKHM IPEACTABICHUEM METOAa HaydalbHbIX
¢bynknmii [1] Oymem cuMTath o HEKOTOPBIM NapameTpom, a ypaBHeHue (1.7) Oynmem

paccMaTpuBaTh Kak OOBIKHOBEHHOE Ju(QepeHIaIbHOe YpaBHEHHE YEeTBEPTOTO

+a*F =0. (0.7)

mopsAnKa, pelleHHe Kotoporo wumercs B Buae F =e”’. Xapakrepucthueckomy
YPaBHEHHIO

(2 +a?) =0 (0.8)
OTBCYACT PCIICHUC
F=C,sinay+C,cosay+C,ysinay+C,ycosay, (0.9)

rae C,, C,, C;, C, — npousBonbHble (yHKIMH nepemeHHol X. [Toncrasus (1.9) B (1.4)
u (1.6), Haitmem OOIIMe UHTETPAIIBI IJIS1 HAMIPSDKEHUH U TIEPEMEIIICHUI

1 . .
u(x,y) = —%a[cla cosay —C,asinay +C,(sinay +aycosay)+
+C,(cosay —aysinay)|;

1 . 1 1 .
V(X,y)= a{Cl%asm ay+C2%aCOSay +C, {%aysm ay+(1—v)COSay:|+

+C, [“Tvaycomy —(1-v)sin ay}};

o (x,y)=a*{-C,(1+v)acosay+C,(1+v)asinay -
—C,[(1+3v)sinay +(1+v)aycosay |-C,[(1+3v)cosay —(1+v)aysin ay]};

(0.10)
Y(x,y) =a {C1 (1+v)acosay-C,(1+v)asinay +C,[(1+v)aycosay - (1-v)sinay]|-

-C,[(1+ v)aysinay+(1—v)cosay]};
X(x,y)=a’{C,(1+v)asinay +C,(1+v)acosay +C,[(1+Vv)aysinay - 2vcosay]|+
+C,[(1+ V)ayCOSay—IrZVSinay]}.
[Tpumem B popmynax (1.10) y =0 u o603HaunM
U (x,0)=U,(x), V(x,0)=V,(x),
Y (x,0) =Y, (x), X(x,0)=X,(x).

Omnpenencuubie nmpu Y =0 ¢yaknun (1.11) HaswsBaloTCsA HadadbHBIMH. BbIpasum

(0.11)

C,,...,C, uepe3 HauanbHbIC QPYHKIUU

1Y) 1-v 1 1

A e

[MoxacraBnsist 3Ti BeIpakeHuss B obOiee pemienne (1.10), mpuxoauM K 3aBHCHMOCTSIM
METO/1a Ha4adbHBIX (YHKITHI

(0.12)
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U(X,y) = Lyy (@, Y)Uo(X) + Ly (a0, YV (X) + Ly (0, Y)Yo (X) + Ly (a2, ) X (X),

V(% y) = Ly (@, U (X) + Ly (@, y)Vo (X) + Ly (@, Y)Yo (X) + Lyx (@, Y) X (X)),

o, (X, ¥) = Ay (@, YU (X) + A (@, YIVo (X) + A, (a, Y)Y (X) + A (@, Y) Xo(x),  (0.13)
Y (%, y) = Lyy (@, YU (X) + Ly (@, YV, (X) + Lyy (@, Y)Yo(X) + Ly (@, ¥) X4 (%),

X (X, y) = Lyy (a, y)Uo (X) + Ly (@, YV, (X) + Lyy (@, Y)Y (X) + Lyy (a1, ) X (X).

31ech

1+ .
Lo (@.Y) = Ly (@) = cosay ~ = ~aysinay,

Lo (@ ¥) =Ly (@ y) = =S [A-v)sinay + L+ )ay cosay].
Lyy (@, y) = Lix (@, y) = —“TV ysinay,

Loc(ay) =5 2= Vsinay + @ vycosay |

L (@ ¥) = Ly (@ y) = S[@-v)sinay - L+ v)aycosay],
Ly (&, y) = Ly (@, Y) =%(1+v)aysinay+cosay,

L (e, y):%[?)?Tvsinay—(H v)ycomy}, (0.14)

Ly (a,y) =Ly (a,y) = Q+v)a’ysinay,
L, (a,y) =1+ v)a(aycosay —sinay),
L, (a,y) =-1+v)a(sinay +aycosay),
A (a,y)=@1+v)a(2cosay —aysinay),
A (a,y)=-(1+Vv)a(sinay +aycosay),

A (a,y)=vcosay —%(1-1— v)aysinay,

A (a,y)= %[(1+ v)aycosay +(3+v)sinay]

- muddepeHIraIbHBIE OMepaTopbl OECKOHEYHOTO TOpsSAKa HajJ HadadbHBIMHU
dynkusimu. CornacHo ¢popmynam (1.13), ecnu U3BECTHBI IEPEMEILICHHS Y HATIPSHKESHHSI
B HaualbHOM cedeHMH Y =0, TO MX MOXHO HAa#lTH B KaXIOM CCYCHHH IIOJIOCHI
y = const. B kauecTBe HauaIbHOIO MOXKHO BbIOpaTh Joboe ceuenue. Hampumep, ecnu
negopmanusi  MOJIOCHI  SBJISIETCS CUMMETPHUYHOW MIM  00paTHO-CUMMETPUYHOMN
OTHOCHUTEJIBHO OCH X, TO HayajbHbIC (PYHKUUU YAOOHO B3ATh Ha OCH CHUMMETPHH
MOJIOCHL, T.K. B 3TOM CJIy4ae JBe M3 YEeThIpeX HaYaIbHBIX (PYHKUUN OYAYyT paBHBI HYIIO:
V,=X,=0 mma cummerpuunoit nedopmammu u U,=Y,=0 - gma obparHO
cCUMMeTpU4yHOW. JIBe apyrue HavaiabHble (YHKUMM JOJDKHBI OBITh  HaWICHBI
M3 TPaHWYHBIX yclnoBuil mpu Y =h. Eciu cuMMeTpun Her, TO HadalbHbIC (YHKIHH,
T.€ HAYaJo OTCUeTa KOOPAMHATHl Y MOXKHO BHIOpaTh Ha BEpXHEH WM Ha HUKHEH
cTopoHax mojockl. IlycTs, HanpuMep, HaYaIbHON SBJISETCS HIDKHAS CTOPOHA ITOJIOCHI,
T.e. 0<y<2h. bBymem cuurath, 49T0 3/1€Ch MNPHIOKEHB HOpMaibHas P(X)
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u KacarenbHas ((X) Harpys3kd, a BEpXHsAS CTOPOHA IOJIOCHI cBOoOOaHA. ITo ycioBHiO
3amaun HavanbHble QyHKIHH Y, (X) = p(X), a X, (X) =0q(X), ABe npyrue HavaIbHBIC
(GYHKIUU HEM3BECTHBI. YIOBICTBOPSIS TPAHUYHBIM ycioBusiM mpu Y = 2h, momy4nm

cucteMy U3 JByX aAuddepeHInaTbHbIX ypaBHEHHM OECKOHEYHOTO  IMOpsaKa
OTHOCHTEBbHO HadanbHbIX QyHKui U (X), V,(X)

{LW (@2 D(3) Ly (2000 Ly (200U () Ly 2V ()05

Ly (@,2h) p(X)+ Ly (@, 2h)q(x)+ Ly, (@, 2h)U, (X)+ Ly, (@,2h)V, (x) =0.

[epenumiem ee ceayomuM 06pasom
{w,zmuo(x)w(a.2h>vo<x>=—Lw(a.zh>p(x>—ux<a,zh>q<x>; o1
Ly (@, 2h)U, (X)+ Ly, (@, 2h)V,y () =Ly (@,2h) p(X) = Ly (o, 2h)q(x).

Pemrenne cucremsr (1.16), kak OOBIYHO, CKIAABIBAETCA M3 OOIIErO PEIICHUS
OJIHOPOJHOM CHUCTEMBI YPAaBHEHUW M €€ 4acTHOro peweHus. IIpaBble yacTtu cucTembl
HEOHOPOAHBIX ypaBHeHU# (1.16) mis HEKOTOPHIX YACTHBIX THUIIOB HArpy30K JIETKO
HaxoxsTcs. [lycts, Hanpumep,

p(x) = x* +1, q(x) =sin(rx) (0.17)
PacknaznpiBas nuddepeHnnansHble oneparopsl, crosmue crnpasa B Gopmynax (1.16),
B CTETICHHBIC PABI 10 CTENICHIM o U ocymeCTBmm ;[H(b(bepeHquOBaHHe, HOJTYYUM
1+ 2v

L,y (a,2h) p(x )_—(1+ (2h) 2 h) L) +1) = 0.18)
:—(x +1+4vh ),
~Ly (@, 20)q(x) = (- 2h§ 2+V(zh)3 0" ysin(zx) =
— (2hr + 2+V(2h7r) +..)cos(zx) = (0.19)

_ —%[(1— V)sh(27h) + (1+ v)27zh ch(27zh)] cos(x)

u 1.1. Crioco0 omnpeeneHns YacTHBIX pelIeHuid ypaBHeHuit cuctemsl (1.16) s Takoro
THUIA Harpy30K Majio OTIMYAETCs] OT OOBIYHOTO, MCIIOIB3yEMOro IS PEUICHUS! CHCTEM
OOBIKHOBEHHBIX AU (epeHInanbHbIX YpPaBHEHUH € MOCTOSHHBIMH KO3 (UIMEHTaMH
KOHeuHOM crerenu [6]. B obmem ciaydae mmst Toro, 9roObl HAlTH 4aCTHOE pEIICHHUE
cuctembl ypaBHeHuit (1.16), Hago BOCHOIB30BaThCs MHTEIPAIBHBIM MIPE0Opa30BaHUEM
@ypre. PaccmoTpumM, Kak 3TO  JenaeTcsi, IpeNBapUTEIbHO pPa3OMB  3amady
Ha CHMMETPUYHYIO U 00paTHO-CUMMETPHYHYIO.

2. CAUMMETPUYHAS JE®@OPMALIUA ITOJTOCHI

PaccMOTprM ~ CHMMETPHUYHYIO  OTHOCHTEIBHO TOPH3OHTAJIBHOM OCH X
nepopmanuio OGeckoneuHoi momockl I1. Ilycth Ha ee cropoHax Y =zxh 3amansi

HOpMalbHble o, (X,+h)=p(x) wu kacatempHeie 7, (X,*h)=q(x) HanpsKeHus.

HanpsokenHo-1eopMIpOBaHHOE COCTOSIHME OECKOHEYHO# mosockl, cornacHo (1.13),
MOJHOCTBIO ONPEAEISIETCS YETHIPhbMS HadaJIbHBIMH (DYHKIUSMH, KOTOpPBIE HY’KHO HAWTH
U3 TPAaHUYHBIX YCIOBUM, 33/1aHHBIX HA TPOIOJIHBIX CTOPOHAX IMOJIOCHI
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o, (x,£h) = p(x), 7., (x,£h) = q(x).
(0.20)

ITo cummerpun 3amaun HavanbHble QyHkumu V, u X, oOpamarorcs B Hynb. Toraa,

ynosiieTBopsisi ¢ momornpio (1.13) ycmousim (2.1), momydmM cucTeMy U3 ABYX
nudepeHIMATBHBIX YpaBHEHUH OECKOHEUHOTO TMOpPSAKa OTHOCHUTEIBHO HMCKOMBIX

dynkmmit Yo (x) 1 U (X)
{Y (x,h) =Ly (@)Y, (x)+ Ly (a,n)Uq (X) = p(x);
X (x,h) =Ly (a,h)Y,(X)+ Ly, (a,h)Uy (x) =q(x).
(0.21)

a) bynmem cuurarh, 4TO Ha NPOAOIBHBIX CTOPOHAX IOJOCHl JEHCTBYIOT TOJBKO
HOPMAJIbHBIE HAIIPSKEHUS, @ KacaTelbHbIE PaBHBI HYIIIO, T.€.

{Lw (@.h)Ys (%) + Ly (@,h)Uy (x) = p(x);
Ly, (@)Y, (X)+ Ly, (@)U, (%) =0.

(0.22)
O0603HaYNM

f(1)= T f (x)e*dx

(0.23)
— mnpeobpazoBanue Dyppe ¢ mapamerpoMm A Hekotopour (ymkimm f(X) wu

BOCIIOJIB3yEMCs JTalice M3BECTHBIM CBOMCTBOM TpeodpasoBanus Dypee (N=1,2,...) [7]
J %”de =(-id)" f(4).
X

—00

(0.24)
[Mpumenum mpeodpasoBanne Pypre k 00eMM yacTIM paBeHCTB (2.3), YMHOXHB HX

Ha € U IPOUHTErpHpPOBAB OT —0 10 +oo. Mest B Buay (2.5), momyanm
Ly (-i4,h)Ys(A) + Ly (-i4,h)Uy(2) = p(A);
Ly (=i4,h)Yy (4) + Ly, (-i4,h)Ug(4) =0,
(0.25)

rae p(1)= T p(x)e"dx.

(0.26)
IMone3ysice Gopmymnoit Ditnepa (eXP(IAX) =COSAX+1SINAX), BBegeM elle Takue
obo3HaueHust Ui npeobpasoBanuii Dypbe YeTHOW W HedeTHOW GyHKumumit P(X)

COOTBETCTBECHHO
I p(x)cos Axdx = p° (1), ij p(x)sin Axdx = ip*(1).
(0.27)

Pasperum cucremy (2.6) OTHOCHTETBHO Y~0(i) " UNO(/D
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Lxu (_M!h) f)(ﬂ) LXY (_M’ h) ﬁ(ﬂ)

Yo(ﬂ“) == L(—iﬂ) ' Uo(l) - L(—iﬂ)
(0.28)
e W) = L (FIAR) Ly (Hi2,0) = Ly (Hi2,0) L, (=id.0) = (0.29)
= (L+v)A[Ah +sh Ahch Ah].

3amuieM COOTHOIICHHMS MeTona HadanbHbiX ¢yuknuid (1.13) B mpocTpaHcTBe
npeoOpasoBanuii dypbe, uMes B BuIy, uTo HadaigbHeie GyHkimn V,(x) u X, (x)

PaBHBI HYJIIO HA OCU CUMMETPUU

U (4 y) = Ly (12, Y)0,(2) + Ly, (<i2, Y)Yy (A),
V (A Y) = Ly (Fid YU, (A) + Ly, (<2, Y)Y (A),
7,(2.Y) = Ay (i2,Y)T,(2) + A (=i4, y)V(A), (0.30)
Y (4 Y) = Loy (A2, )05(2) + Ly (2, Y)Y (A),
X (A Y) = Ly (=i, )Ug (2) + Ly (=12, Y)Y (A),

U nojicTaBuM BoipakeHus (2.9) B popmysr (2.11), 0603HauMB

Lyy (514, y) Ly (_M’ h) — Ly (14, y) Ly, (_M’ h)

UP(A,y) = L(Gi2) p(4),

YL _ Lvu (=i4.y) LXY (_M’ h) — LVY (=i4.y) I-xu (_M’ h) &

VP(A,y)= L(5i2) p(1),

;_\XB(/L y) = A (14, y)Lyy (_M'E) __A( (=14, ¥)Ly (—iﬂ, h) B(A), (0.31)
(-12)

?E(ﬂ” y) = Ly (<14, y)Lyy (_M’E) _-L'YY (-4, y) Ly (_M’ h) p(A),
(-i2)

X P _ Lxu (-i4.y) LXY (_M’ h) — LXY (=i4.y) Lxu (_M' h) &

XP(A,y) = L(Gi7) p(1).

Beipaxkenns (2.12) naroT mosiHOE pelieHHe 3aJadd B MPOCTPAHCTBE MpeoOpa3oBaHUi
dypre. [Ipumenss k HuM obpaTHOE npeodpaszoBanre Dypobe mo hopmyie [7]

f(x)= %T f(1)e™™d4, (0.32)

HAlIEM UCKOMBIE BBIPAKEHUS ISl HAPSDKEHUN U IIEPEMELICHUN

Up(x,y):i]c' Loy (i Y) by () = Ly (A )Ly (G 5 v iing ;-

L(-i4)
Vp(x,y)ziztw( i2,Y)L (i, E)( I;V)Y( Yy (D) 5 i
oF (% y) = zi T A, (=4, y)L, (—iz,tz_—ig(—m, V)L, (—i/i,h)p e di (033
VP(y) = I e Wb (A B—_i;; G (LI g,
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XP(X,y) = — ,[ L, (14, y)L, (i4,h) =L, (4, y)Ly, (-4, h)~(/1)e"“d,1
2 7, L(-i4)

Packpoem mMopbIHTErpaibHble BbIpaxkeHus B ¢opmynax (2.14) u mepeitmem
K OOBIYHBIM 0003HAYECHHUSM JIJIs1 HAIPSKEHUH

i (“ hxlh—lzvﬂhchﬂhjchxlerZlyshxlhshly

[ 2 -
Up X, = — /1 e M'Xd/l,
) =57 [@ (1+v)A[Ah +sh Ahch Ah] P2)
L (“"zhchzh+sh/1h)shﬂy—1+zv/1ysh/lhchﬁy
VP(X,y)=—— I p(A)e"d2,
27 . (1+v)A[Ah +sh Ahch Ah]
o7 (x y)—if (1+v)Al(sh zh - ﬂ,hch}th)chxly+/1ysh/1hshiy]N(;t) -y (0.34)
27 (1+v)A[Ah+sh Ahch Ah]
oP(x, y)—ij (1+v)A[(Ahch Ah+sh zh)ch 1y - /lysh/lhshiyLM) kg g
27 (1+v)A[Ah +sh Ahch Ah]
2
(0 y) = __I (1+v)A*(hchzhsh 2y — yShthhly)N(ﬂ,)e““di.
y (1+v)A[Ah +sh Ahch Ah]

IMpusenem unterpansl (2.15) x Buay, ymooHoMmy s Beruucienuit. Ecou  P(X)
u, cueposarenbHo, P(A) = p°(1) — dyeTHble (QYHKIMH, TO MPEACTABIsI SKCIIOHEHTY
no popmyne Jiinepa, o cyMMbI (COSAX +iSiNAX) OCTaBIEM TONBKO TO CIIaracMoe,

KOTOPO€, C y4E€TOM YETHOCTH II0 A BBIPAKEHHUs, NPEACTABICHHOIO II0J MHTETPAJIOM
B BUJI€ ApOOH, COOTBETCTBYET B UTOT'€ YETHOM MOJBIHTETPAIbHON (DYHKIIUU

1e (12‘/ hﬂh—l?/}thch/lhjch}ty+Ziyshihshiy
UP(xy)==]

0

pe(A)sin Axd A,
1+ v)A[Ah +sh Ahch Ah]

(mﬂhchﬂh +sh}th)sh}ty—2/1ysh/1hch/1y

VP(x,y)= p°(A)cosAxd A,

QIH

) (1+v)A[Ah +sh Ahch Ah]

ohx )_l""(1+v)/1[(shlh /lhchih)chly+/1yshlh5hﬂ«y]~C(;t)cosixd/1
WY = (L+v)A[2h +sh Zhch 2h]

3

0
°(x )_lj(1+v)/1[(/1hch/1h+sh/1h)ch/1y Ayshihsh Ay] _.
= (1+v)A[Ah+sh Ahch Ah]

2
(%, Y)———I (1+v)A*(hchahsh Ay —yshihch iy)
’ (1+v)A[Ah +sh zhch Ah]

B ToMm ciyuae, korma P(X) — HeyerHas GyHKIus, TO ¢ yueTom (2.8) Oymem UMETh

(0.35)
p“(1)cosAxd A,

0

p(A)sin Axd A.

(moapIHTErpasibHas QYHKIIUSA OCTACTCS YETHOM 1Mo A )

hﬂh—l?/lhchﬂh)chﬂy+zﬂyshﬂhshﬂy

p*(A)cosAxd A,

(1 1%
Urxy)= ‘_I (L+v)A[Ah+sh 2hch Ah]
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(M/lhch/thrsh/‘th)sh/ly—/‘Lysh/ihch/ly
VP(X,y) = 1j 2 2 5°(2)sin Axd 4,
7y (1+v)A[Ah +sh Ahch Ah]
1% (1+v)A[(shAih—-AhchAh)ch Ay + Aysh Ahsh Ay] .
g (X, y)=—f L) (1+v)ﬂ[/1h+ih/1hzh/1h)]/ o (2)sin xd 2,030
r 1 hch Ah+sh Ah)ch h Ahsh
ol (xy) =+ J- +v /1[(2 ((if +shAh)chAy—Aysh Ahsh iy] _, 5° (1) sin Axd,
Ty v)A[Ah +sh Ahch Ah]
© 2
oy =t J (1+v)A?(hchihshAy—yshihchiy) 5° (1) cos Axd A,
y (1+v)A[2h + sh Ahch Ah]

HonyquHLIe pelleHrs MOXHO TMPEACTaBUTh TakXKe B BHJIE PSJAOB,
BOCIIOJIB30BABIIUCh I ATOTO TeopeMoil o BblueTax. [lokaxkem, Kak 3TO JeliaeTcs.

3aMEHMM TEPEMEHHYI0 HWHTErpupoBaHus 1o Qopmyae —iA=y u mnepeinemM,
TEM CaMbIM, B HHTerpaJIax (2.15) k uHTErpUPOBAHHIO IO MHUMOU OCH
1 ) ioo p ’ ~ )
UP(xy) = j = U pedy, Vo y) = o j 2 G g)6may,
L(7) L(7)
1 T sPA,y). TSP (. Y)
P(X,y) = X e”*dy, P (X, . e”*dy, (0.37
ol y) =5~ J Loy ey oj(xy) = ZM_L Loy PIe"dy, (031)
1 oY)
o (X, y) =— e”"d
B =5 [ =0y Pedr

3mech

&P (7 Y) = Lo (7. )Ly (7.0) = Loy (7. Y) Ly (7. D),

27 (1Y) =Lw (7 Ly (7.h) = Ly (7. V) Ly (7:h),

sc(7.Y)=A (.Y (7.h) = A (7. Y)Lyy (7. h), (0.38)
) (7,Y) =Ly (. Y)Ly (7.h) = Ly (7, Y) Ly (7.h),

th (7,Y) =L (7, Y) Ly (7,:h) = Ly (7, Y) Ly, (7,h).

@opmynsl 1 L, (7, Y), Ly, (y,h) U T.4. GopManbHO COBMAAAOT ¢ Gopmynamu Ass

oneparopoB MH® (1.14), ecniu B HUX « =0/0X 3aMeHUTh Ha ¥ . OKOHYATENIbHBIC
BhIpakeHust U1t pynkiwit (2.19) umerot Bua

EP(r,y)= (PTvsin 7h —HTV;/h cos;/h)cos;/y —HTvyysin yhsinyy,

2P (7. y)= (“Tv;/h cosyh +sin 7h)sin 7y —“Tvyysin yhcosyy,

sy (7,Y)=(1+v)yl(sinyh—yhcosyh)cosyy —yysin yhsinyy], (0.39)
sy (7,Y)=(1+v)yl(sinyh+yhcosyh)cosyy + yysinyhsinyy],
tr (7,y)=(1+v)y*(hcosyhsinyy—ysinyhcosyy),

a QyHKIHS

L(?’): Ly (%h) Lyu (7vh)_ Loy (71h)Lxu (7,h):(1+v)7/(7h+sin7hc057h). (0.40)

B unTerpanax (2.18) 3aMkHEM KOHTYp MHTEIPHPOBAHUS BJIEBO IO OKPYKHOCTH
JOCTaTOYHO  OOJBIIOrO paiguyca U yCTPEMHUM paJuyC dITOH  OKPYKHOCTH
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K OECKOHEYHOCTH TakK, Kak 3T0 o0buHO jaenaercs [8]. Torma mo Teopeme O BhIUETAx
MIOIy4YUM

1 « EP (A,
UP(x, = j p(y)edy = ZZRe_ £ (40 Y)

() PR

Vp(X, y): 2]7-[i _J‘ )(L((Z’)y) p(7)67X67:§2 Re L((ﬁ';k)y) p(ﬂk)eﬂkx ’
o (% y)z_eri I SEL((yy,)y) ﬁ(y)eyxdyz_gme ey p(ﬂ“)ew_' 041

ot (1) =5 | LD (g - Sare H N g e |

241, L(y) L'(4)
s o
Oyakman £ (A,Y), " (AaY), S$P(A.Y), S5 (A.y), t5(4.y) HaspBaoTCa

byakuusivmu - Dagnsa-IlankoBuua. OHM  TOJNYYarOTCs, €CIM B COOTBETCTBYIOIIUX
dopmynax (2.20) 3amenuts y Ha uHcna A, — KOMIUICKCHBIE KOPHH YpPaBHEHHS

L(y)=0; Re4 <0,auepes L'(4)=2(1+v)A4h cos’ 4,h o6o3HayeHa IPOM3BOIHAS

dyskuuun L(y) B Touke y =4, .

Psaast B popmynax (2.22) ve moaubie. K HUM HYXHO 100aBUTh BeIYeThI ipH ¥ =0,
a Takke BeIYETHI B moymocax GyHkuuud P(y). @yskuus P(y) MoXKeT MMETH IOIIOCA
JUIIb B TOM ciiyvae, korga Gpyakuust p(X) ve ¢punutHa. B mpotuBHOM ciywae P(y) —

nenass (QYHKIUS SKCIHOHCHIMAIBHOIO THMA, B CHIy Teopembl [Iamu-Buuepa [9],
H, CIIeZIOBAaTEIbHO, HE UMEET TOJIOCOB.

PaccMoTpuM 1Ba MPOCTHIX MPUMEPa BhIUUCIEHUS HHTErpaioB (2.18) — Buauane
JUTSL YETHOM, a 3aTeM JIIsl HedeTHOM (yHkiuit P(X) .

Ipumep 1. [TycTh BHEMIHSSE HOPMAIbHAsE HATPY3Ka MPEIACTABICHA COCPEIOTOUCHHBIMU
CHJIaMH MHTEHCHBHOCTH P, puitoskeHHbIMU B Toukax ¢ koopaunaramu (0,+h). Torma
MOKHO 3aITUCaTh

p(x) = Po(x), (0.42)
rae uepe3 O(X) obo3HaueHa aenbTa-QyHkuus. [1o nepsoii popmyre (2.8) Hailizem

() =P j )cos Axdx = (0.43)
CnenoBarennpHO,
f)(y) =P. (0.44)

[MoacraBum (2.25) B (2.18), 3aMKHEM KOHTYp HWHTEIPUPOBAHHUS BIIEBO
10 OKPYKHOCTH JTOCTATOYHO OOJIBIIOTO PAAMyca U YCTPEMHUM PAIHYC dTON OKPYKHOCTH
K 6eckoneunoctu. [To Teopeme 0 BbIUETax [8] nonyth

p _ P i gp( ’y)ﬁyx _ . /11< Y) A
v (X’y)_zzi_ijw L(yy) ey 4(1+v) kz { L'(4,) ° }
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VP(xy)= ZZi f )‘pL(% Verigy - sz Re{f—ik’)y)e‘“}

(7) L' (4
o[ oS

Cnaraemoe, crosflllee BHE CYMMBbI B (bopMyJIe mist U(X,Y), COOTBETCTBYET
0COOEHHOCTH MOJBIHTETPaIbHON (YHKIMHU IepBoro mnopsaka. [Ipu uHTErpupoBaHHH
3TO OCOOCHHOCTb OOXOAMTCA cmpaBa MO OKpyxkHoctH C, Mamoro paxauyca.
AcumMnToTueckoe mnpeacraBienne npu ¥ — 0 ansg qpoOu, crosimield moa 3HAKOM
I/IHTeraJIa NUMECT BU

Sry) v
L(y) 2(L+v)h’

[Tonarast B IIOABIHTErPATHLHOM BBIPOKCHUH ¥ = Fe'Y W ycTpeMitsist ' K HYJIIO, TIOJTyIUM

If /1Y) :iﬂf V gy VP
27id L(y) 7 ,2(1+V) 4(l+v)

[MoncraBu (2.24) B (2.16), mosiyuuM TPEACTABICHHUE PEIICHHS, B BHJIC
HECOOCTBEHHBIX HHTEIPAJIOB

1-vg h/‘th—l?//lhchxlhjchxly+Zlyshlhsh/ly

up(x,y)—f;j( 2

0

sinAxdA,

(1+ v)A[Ah +sh Ahch 2h]

(“V Ahch Ah +sh ﬂ,hjsh iy—lzvﬂysh Ahch iy

VP(x,y)= f cosAxdA,
7Ty 1+ v)A[Ah +sh Ahch Ah]

5P (xy) = F ,[ 1+v /1[(sh/1h ﬁ,hch/lh)chxly+/1ysh/1hsh/1y]Coslxdﬂ,
7Ty 1+ v)A[Ah +sh Ahch Ah]

(0.46)
t(1+v)A[(hch zh+sh Ah)ch 2y — 2ysh Zhsh Ay]

o, (X, y):EI cosAxdA,
T (1+v)A[Ah +sh Ahch 2h]
0 2
o8 (x y)__E (1+v)A*(hchahsh 1y — ysh ihch iy) sin Axd 4.
) (L+v)A[Ah +sh Ahch 2h]

Ha pwuc.l, B KadecTBe WIUTIOCTPAIlMK, TPUBEACHBI TpadUKW pacrpeneineHus
3 p
HOPMAJIbHBIX HANPsKeHNH o) (X, Y), mocuntanubix no Gopmyne (2.26) (na rpaduxe —

310 To4eyHas kpuBas SY(X,Y)) u mo dopmyne (2.27) (crutomnas kpusas Syl (X,Y)).
Cuuranoce, uto P=1, h=1, v=1/3, y=0.

[pumep 2. ITycTs Teneps P(X) — HeueTHAS YHKIHS
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p(x) =Mo'(x), (0.47)
T.e. BHEIIHSAS HOPMaJbHAs Harpy3ka IPEICTaBICHa JBYMs COCPEIOTOYCHHBIMH
MOMEHTaMH WHTEHCUBHOCTH M , NPHUJIOKEHHBIMH K BEPXHEH M HIDKHEH CTOpOHaM
nosnocel B Toukax (0,£h) u meificTByromMMH OAMH 110 YacOBOM, a APYrod — IPOTHB
4acoBOM CTpeNKHU. B aToM cnyqae [10]

p(A)=p"(1)=M j& sm/lxdx_—M/iI x)cos Axdx =—-M 4. (0.48)
VYuaureiBasi, uto ¥ =—iA, o ¢popmyse (2.7) Haitnem

p(r)=M _[ S'(x)edx = M;/J. S(x)edx=My. (0.49)

D.U \\

0.6

sylix,y) \

e \
0z

Puc.1.

Moncrasmsas (2.30) B gopmynst (2.18), momyuynm mpencTaBiICHUE PEIICHUS B BHIE
psanoB o ¢pyHkiuam Dansa-IlankoBrya

P(x — N Q_M phX P(x, e (ﬂk’y) kX
o) =mSae SN v )= uSzme e

P(x — N e_sf(}“k'y) phX X — e (lk'y) /X
ax(,y)—MkZ:;ZR L'(zk)lk } P(xy) MZZR{ (ﬂk)ﬁk }(0.50)

HpeI[CTaBJ'IeHI/Ie B BHUJC HECOOCTBCHHBIX HWHTETPAIOB IIOJNYYHUM, IIOJICTABHB
BeIpaxxeHue (2.29) B popmyisl (2.17)
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y w(lzvshﬂh—l?//lhch/ihjch}ty+zlyshﬁhshﬁy
Up(X,Y)=—I 2cos Axd A,
7y (1+v)A[Ah +sh Ahch Ah]
v w(l?//lhch/lhﬂh/lhjshﬁy—Zlyshxlhchxly
Vi(y)=-—] Asin Axd A,
) (1+v)A[Ah +sh Ahch Ah]
(1 h.Ah—Ahch zh)ch h Ahsh
5P (%, y) = .[ +v)A[(shah—2hch Ah)ch Ay + Aysh hs iy]ﬁsinﬂxdﬂ, (051)
) (1+v)A[Ah +sh Ahch Ah]
o (%, y) = I 1+v l[(ﬁhch/thrsh/lh)ch/iy )Lysh/lhsh/ly]/1 in Axd 1.
’ . (1+v)A[Ah +sh Ahch Ah]
© 2
£ (%, y) = J- (1+v)A?(hchahsh Ay —yshihch dy) 1 COS AXTL
! . (1+v)A[Ah +sh Ahch Ah]

Ha pwuc.2 mnpuBenmenbl rpaduky pacupeneieHUus HOPMAIBHBIX HANPSKCHHUH
o) (X,y), paccuntannpix no dopmyne (2.31) (toueunas xpusas Sy(X,Y)) u (2.32)

(crutomHast kpuBast Syl (X, Y)). Cumranocs, mo-npexuemy, uto P=1, h=1, v=1/3,
y=0.

._.
T
L]
I=

syl(x,¥)

sy, )

H

Puc.2.

PaccMoTpuMm Temeph ciydai, KOrgja Ha CTOPOHAX IOJIOCHI 3aJaHbl TOJIBKO
KacarelbHble HanpspkeHusi, paBusie ((X). B atom ciygae BMecto dopmyin (2.3), (2.6)
1 (2.9) COOTBETCTBEHHO MOJYUYHM

Ly (@h)Y, (%) + L (@,h)U, (x) =0;

{ ()Y (3)+ Ly (e )Uy ()= (x). 052
{Lw( i2,0)Y, (2) + Ly (<i4,0)U, (2) =0; 053)
va( i1 ) ( )"'Lxu( —ia, h)U (ﬂ’):q(;t)’
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v Ly ( i1, h) ( ) (] LYY ( i, h) ( )

Y, (4 yUy(4)= , 0.54

== O W (054)
rae §(A) — mpeoGpasosanue ®Pypbe Gynkumu ((X). Byzem monmb3oBaThes Takke
o6osnauenusmu §°(A) u §°(A), aHanornunsiMu (2.8), ans mpeoGpasosanuii dypse

YETHOW ¥ HEUETHOMN ()YHKIIHIA.

IMoncraBum Boipaxenust (2.35) B ¢opmynsr (2.11). Cnenyromue (GopMyiasl —
ananorn dopmyn (2.12) m mosnydaroTcs M3 HHX 3aMeHOM omepatopoB L, (—id,h)
Ha —L, (-i4,h),a L, (-id,h) -nwa —L,, (-id,h)

Ly (-i1,y) Ly (_M’ h) — Ly (-i4.y) Ly (_M’ h) G(A)

U2,y =~ L(=iA)

Vi(hy) = - ALy (i, R:MLY)Y (-i4,y)Ly (i2,h) 0(2),
;Xa(ﬁ,y):_%(—ii,y)Lw (—iﬂ,tz .j()( i2,y)Ly (- M,h)q(l), (0.55)
Vi(ay) = v (-4, y)Lyy (—MB I;Y)Y (<iZ,y)Lyy, (-i4,h) a(0).

X0 y) = - Ly (F14, YLy (i4, Ezix (-i4, )Ly (-i4,h) a(4).

[Mpumensist o6patHoe mpeodpazoBanue Dypbe Kk BeipakeHusM (2.36) u pacKpbIBas
B HUX INOABIHTCTPAJIbHBIC BBIPAKCHUA, ITOJTYIUM

1;‘//1hsh/1h chﬁhjchﬂy—z/lychxlhshﬂy

Ui (x,y) ——ij( d(A)e"*d A,

(L+ v)A[2h +sh zhch 2h]
i w(lvch/’th+12vﬁhshﬁh)shﬁy—1;/’tych/lhch/ly
Vi y) =———| g(A)ed A,
27 ) (1+v)A[2h +sh zhch Ah]
(% y):_LI (1+v)Al(- lhsh/lh+Zchxlh)chly+/1ychihsh/1y]~(/1) g
27 ) (L+v)A[Ah +sh Ahch Ah]
(0.56)
0 2
aq(x,y):—LI l+v A [- ychlhsh)ty+hshihchiy]~(i) g g,
v 27 ) (1+v);t[/1h+sh/1hch;th]
2 (1+ ﬂhsh/lh+chih shAiy+AychAihchA .
= o |5 ik hect Vatare .
27 (L+v)A[Ah +sh Ahch Ah]

Ecnmu ¢pynknus q( ) HedetHa, TO hopMyTsI (2.37) MOXKHO IPEACTABUTE B TAKOM BHIE

1V ahshah— chlh)chﬁy—zlychlhshﬂy

1°°( .
Ui(x,y)= A)sin Axd A,
(x.y) 77;[ (L+ v)A[Ah + sh Ahch 4h] i
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1@(1_2‘/ch/1h “zvzhsmhjshzy—zxycmhcmy
VA(x, y)=—j G°(1)cosAxdA,
Ty (1+v)A[Ah +sh Ahch Ah]
(% y):lj-(lﬂ/)l[( /1hsh/1h+2ch/1h)ch;ty+/”tych/Ihsh/Iy]~s(/1)cc)s/b(d;t
Ty (1+v)A[Ah+sh Ahch Ah]
(0.57)
0 2
(%, y) = - I (1+v)2°[- ych/lhsh;ty+hsh/lhch/‘Ly]~s(/DCOS/D(d/1
7Ty (I+v)A[Ah +sh Ahch Ah]
1+v)A((—Ahsh Ah+ch Ah)sh Ay + Aych Ahch A
Ty (X, y)=£j( VA Jshay+ 4y y)qs()t)sinﬂxd/l.
Ty (1+v)A[Ah +sh Ahch Ah]

A ecu q(X)uerHa, TO

Ahsh Ah - chﬂh)ch/ly—z/”tych/lhsh}ty

(1+v
Ui(x,y)=-— I °(1)cosAxd A,

(1+v)A[Ah +sh Ahch Ah]

(1 Y chah+ l?//lhshxlh)shiy—l?/ﬁychﬂ,hchiy
4°(A)sin Axd A,

Vq(xi y) ==
! (1+v)A[Ah+sh Ahch Ah]

J- 1+v ﬂ[( AhshAh+2ch Ah)ch Ay + Aych Ahsh Ay] _.
O

g°(A)sinAxd 4,
(1+v)A[Ah+sh Ahch Ah]

ox (X, y) =~

(0.58)
t(1+v)A*[-ychzhsh Ay + hsh zhch Ay] .
) (1+ V)A[Ah +sh zhch Ah]
T(1+v (—Ahsh zh+chAh)sh 2y + Aych zhch Ay)
) (L+ v)A[2h + sh 2hch 2h]

ITepexoast B popmynax (2.37) K MHTETPUPOBAHUIO 10 MHHUMOW OCH, MOJIYYUM
CIIEyIONIIE AHATIOTH dopmyn (2.18)

- V25') o q _ 2Y) mpyarx
Uo(xy) = 2|_j Loy J0)e"dy. Vixy) 2|.I Loy A dy.

o, (x,Y) :—l 4°(1)sin Axd A,
T

G°(1)cos Axd A.

o (X, y) =

3|~

i) == [ S aersr, o) =k | L Paperar, (059
e e
rac

&y, y)= —(“Tvyh sinyh + cowhjcos;/h +1+Tvyycos;/h sinyy,

2 (r.y)= (Hij/hsin yh —1_Tvcos;/hjsin 7y +1+Tvyycos;/h cosyy,

sy (7,y)=—(1+v)y[(yhsinyh+2cosyh)cosyy —yycosyhsinyy], (0.60)
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sy(r,y)=(1+ v)y?(hsinyhcosyy —ycosyhsinyy),
ty (7,¥)=(1+v)y[(yhsinyh+cosyh)sinyy + yycosyhcosyy].

Hpumep 3. ITycts HeueTHas GyHKIMS (COCPEIOTOUSHHBII TUTIONb)

q(x) = Q4'(x). (0.61)
Torna (cMm. popmyisl (2.29), (2.30))
4(4)=a4°(4) =-Q4, 4(») =G (») =Qy. (0.62)

IMoncraBnsas Beipakenus: (2.43) B ¢dopmynast (2.40) wu (2.38), nomyuum jBa
NPEICTaBICHNUS UCKOMOTO PEIICHUS:
a) B BUJIE paznioxkenuii mo Gpyakuusm Danns-Ilankosuya

q X o fq(/lka) x q X, o Zq( :Y) o
) =-zane ST e --egame Hfae |
o SO, ] a1 o are S
y)= QKZ:;ZR U(4) — A } oy (%) Q;ZR{ U(4) A }(0-63)
* (x,y)=-QY 2Re b (4 Y) AR
Txy( ,Y) QkZ:1:2R ] L(ﬂy) ;ik }

0) B BU/Ie HECOOCTBEHHBIX HHTETPAJIOB

(“V Ahsh ih—ch ﬂhjch 2y —szch Ahsh iy

U(x,y) = QI Asin Axd A,
(1+v)A[Ah +sh Zhch Ah]
w(lzvch/lh+1?//1hsh/1hjsh;ty—2/1ych/1hch/1y
Vi(x,y) = gj. 208 AXd A,
71 (1+v)A[Ah +sh 2hch Ah]
af(x,y)_gj(1+ v)i[(—ﬂhsh/lh+Zchxlh)chxiy+/1ych/1hsh/1y]ﬂcoslxd/1, 0.64)
T (1+v)A[Ah +sh Ahch Ah]
o0 2 _
o (x, y)_gI(1+v)/‘t [ yCh/thh/IerhShﬂhChﬂy]/lcos/lxdﬂ,
T (1+v)A[Ah +sh Ahch Ah]
(1 A((=Ahsh Ah+ch Ah)sh Ay + Aych Ahch A
Ty (X, Y)—QJ.( A - Jshy+ Ay y)/lsinﬂ,xd/i.
! . (1+v)A[Ah +sh Ahch Ah]

Ha puc.3 npuBeneHbl rpaQuKd pacrpeneieHis HOPMaIbHbIX HAmpsoKeHud o (X, Y),
BBIYHCIIEHHBIX 110 (opmyaam (2.44) (toueunast kpusas SX(X,Y)) u (2.45) (crutomHast
kpuBast SXI(X,y))mpu Q=1, h=1, v=1/3, y=0.

0.6

S/

sxliz,v)

sx(x, ¥)
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