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Laplace , . [3~ 5] ,
MRM MRM . MRM
Q .
([6,71) MRM y
Q , I *n r
1
Nw - shw+ Ew=f (9, (1)
s= G/D,k*= K/D.f= ¢/D, D . q .G, K
. Filonenko_Berodich , Pasternak , Vazov
Reissner . (G, K) . (1) s k
4K - > 0 ,
Ow
wlr= wo, on = 0o, (2)
wo 60 °
(D
w' (x,y) = [Ho(awr)— Ho(aar)]/ (4 4k = §%), (3)
r:lx—yl,H(l)(z) Hankle ,
ar= - %+ % J4k2— szi,
a= - %— % J4k2— szi,
i . Hankle
Ho(z) = Jo(z) + iYo(z),

Bessel Jo(z)  Neumann Yo(z)

& m 2
Wiz = 2 5]

Yo(z) = JTJU(Z)]H__ %,,,Z(#)Ln[

Wim+ 1) = Dp- e
k=1
cg= In2=0.577 21 ...,  Euler .

|N

2m
} Wm+ 1);

\S]

[ 8] Jo(z)  Yo(z) w ;
ai = p1exp(i[31), ar = pzexp(iﬁg)'

* m 2m
w (r)= 4 Jr[ (ﬁ2_ 1),2 ,)4 r"cos2mB -

n
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4 b =0
a2 ”;:(m.’)24mr sin2mby +
4 (=" ]
W g,
JT,n:Z():(m!)24m (m+ l)r "sin2mbB; "

(1) w w’ Green

ctrputy)= [[w oo [ [ (ry) Zunie-
wix) 5ot (xy)e 0 (xy) Fe(x) -

Mo (x) a%w* (x, y)] dl+

S o) B - Zu oxy)] an (5)
y €Q Le(y)=1 (5 (1) w ;o oy€r0 , y
ce(y)= V2, y se(y) = 0/(2m), 6= 0(y) y
, (5) (1) y (5) (1) Q
MRM

f()_ Inr — l(2l'+ 1) 2(2j+ 1)
= 211421‘”((24 1)!)”

e 2ﬂ42’((2)')

(j= 01,2 .., (6)

r=1lx—yl, I(0)=0 I(m)= Z%’
k=1

W;'k m,*
1 wo mo Laplace
Awo (x,y) = 8(y - x), Amo (x,y) = 8(y— x)
w,  my .
Nwii= w), Nmji= ml, Aoj = m  (j= 01,23 ..)° (7)
MRM wi = u (x, %),

i) = [ oo P o Qe 2L By,

sty = [ 2w 8 i o= [[ipe

Wi(y) = J‘.[Qw}*wdx, Mi(y) = J-Iszwdx‘
[= 012 .

Ao= 1,Bo= 0
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Ai= (s = K)Ai1- sk’Bio1,
Bi= sAri— KBy

‘ﬁ (r) = Amy + Bim) , Ri(y)= B 1M - kAW,
=12 .-
(D 2 3 , Green
w0 (1) Q w

c(y)w(y) = ‘Ug(wAzwg - wo Aw)dx + J]‘ngpdx+

S”‘Q(wg A — wAwS)dx+ .”Qw Awo dx — kz.”gwwg dx =

I(qo )+ sI(qo )+ P(qo)+ [(sAo— KBo)Mo— k*AoWo] =

j[Aw a;:i - wo aaA:+ w agzo - Mo g i|dsx
+ 0 0
SI |:w0 aw_ w g;:] dsy + jjwopdx+ Ro, (8)
c(y) (5) . 2 , Mwo = mo
1e
Ro (7)

Ro= Bi JAQwAZmT dx - szoWo:
Bi(I(mi )+ P(my )+ sl(mi))+
sBlj Qm*{ Nwdx — k°BIM - k*AoqWo=

Bi(I(m1 )+ P(mi)+ sl(mi ))— k’BiM1+

sBl.[ W ANwi dx - kZAOIIQw Awt dy =

Bi(I(mi )+ sJ(mi )+ P(mi))— k’BiMi+

AI[I(WT)Jr sJ(wi )+ P(wi )+ s”(;ﬂ Nwi dv - szJ =
Bi(I(my )+ sJ(mi )+ P(mi))+ Ai(I(w) )+

sI(wi )+ P(wi ) — K*BiM i+ Ay(sMi— k*W,) =
Bi(I(mi)+ sJ](mi )+ P(mi))+

AI(wi )+ sJ(wi )+ P(w) ))+ Ri=

I(q1 )+ sJ(qi )+ P(q1)+ Ri=

dq1 + A dAq1 - Q
I[Aw 5(]’;— g1 a:)+ w Equ_— Ag1 aﬂ} dsv +

* a 1 Ed
sJ‘F|:q1 aa—z— w 5(]’?] dsy + ”‘Qmpdx+ Ry (9)

Ro (8)
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1
e(y)w(y)= gfl(q7)+ sI(qi )+ P(qi )]+ Ri=
l * E3
gt + Qhw  OAq a_w}
,:ZO{J‘F[AW one ~ 1 on tow One Aqi on dss +

sjp[qz aa_z— w 5qrji| ds, + ”‘qupdx}+ Ri*

(9) ) (7)
2
Ri= I(qi )+ sI(qi )+ P(ql )+ Ri1 (10)
L= 0,12 ..
(8) 2 n

e(y)w(y)= gfl(qi)+ sI(qi )+ P(ql )]+ Ry
(y € Q(n=012 ..))°

1 Q , T . (1 s ko 4k -
> 0, Q (1) w
S dq1 + D 0Aq) £ 9
c(y)w(y) = P I|: u)aqu— ql ﬁ+ w a:i[ - Aqu au}} dse +
S0 & [ains] e ()
p = max{| s = k21, sk?, s,kz}, | Ao, | Bul< (2p)%n=1,2 ..
LRyl S(2p)™ (1 My 141 Wl )e
; Q ()" mn(r) (2p)" wn(r) T 0 (n " o), R.”0e
(11) .
(11) (1)~ (3) Q MRM
3 r , eccl(r),
u(y) = L‘P(x) a%AwS(x, y)dse  (y €T)
Qu(y) . ..
dy: I 57“10(96 :¥) a'];d's% ((i.j= L2iZj)(y €T)) (12)
T x
, =1 . Or/0yi = — Or/0xi
" mo *mo

0x 10 ny - 0x20T’

Ouly) om Omo
oy Sk ) 3 an}dsv— J‘P(Way[ax}d&—

Omo T 0 | Omo_ 2i| B
Joeen) [axl[ o axz[ axz} T dse =
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2 | ,0mo 0|, 0mo ] omy .
([ 8o &8 od- [ 3w

am() a‘Pd am() a_‘Pd"
r axz 81; r 8y2 81; S

(H (2 Q

< g1+ 0A 0Aq; )
w(y) = I;{J‘F[Aw 5(],?— qi 5_r1:}+ w aml - Aq aﬂn} dsy +

SJ‘F|:(11 aa_z— w grj] ds, + J.J‘qupdx] (y € Q- (13)
(D (2 Ow/0TIr, Awlr,0Mw/On | T 3

< g« D 0 A « 0
c(y)w(y)= 2 Ir[Aw 5(]’;7— qi ﬁ+ w 5an - Agq aw} ds: +

sL,[q? %—’2— w %qn_z} ds. + ”Qﬂpdx} (y €T), (14)

A Qwo Qwo 0w Omo | Omo_ » ow
“’an,an; an9 on * ayz Wty M ot

2 S [ 505

S J[ ’ql dq1 8Aw+ P Aql _ aqu aw]d
an}anx On, On wanyanx On, On Set

*

a_q_a_w azg ] a_q_
SJI'[aﬂy' on amanx dss +.[ ony pdx (y €1, (15)

82w0 awff Ow [8m6 Tl am; 2] Ow

=1

dw(y) L ow dw
c(y) 0T =~ .[1' A 0Ton,~ 0T, on” Oy2 v+ Oy1 Bl ot-
Omo  Qwo | dw azwé} dql
oy ~ * oy | On~ " dmoms d”*! o &

S H Pqi Qi dmw,  PAgi 2Aq) a_w]d
“ " OTon, 0T on © “0Tdn, 0T on) %7

SL[%‘%—%—Z aa;a* } ds, + _” a—q—pdx] (y € T)e (16)
(13) (14 (11) y€Q y€T . 3

a](qg) al(wg) J‘|: 0w o Qwo ow 0%mo Omo a_wi|
oyi —  Oy1 Oyi0n. ~ Oy1 On ™ " Oyidn.~ Oyi On dsx
I|: a 0 awo au) Omo a_u) Omo awi| d
aylan; Oy1 On" Oy2 0T dyy on) 7

d(q) [Aw Qwi_ dwi g, Omi Qu am_o*a_w]d
Oy» Oy0n, Oy on "t Oy1 0T Oy, On S

ol(qo) [ O’wo  Jwo Qu

on, ol ™ Pn,0m ~ On, On
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amg 1 am; 2| Qw amg a_w}
dy, ™+ 0y, ™| 0T On, On| ™

az(ggg_H Pwo  Qwo
0T

0Ton, 0%, on
am(; Tl amo _[2 aw alaw}

ayz ¥+ ayl aT Ty de'
(11) I(qo) : :
(14 ;
(15) (16) .
(13) (1)~ (3) Q MRM : (14)~ (16) MRM
3 (D~ (3), Q (5)
Q MRM (11)
Wm+ 1) = I(m)- W2 (1) (4)
. 1 - "%
w (r) = —4k — (Bz B ZL,W cos2mbB; -
m 2m
. ran— ZO: m!) 4,,, sin2mbBi +
4 Z(‘ k):rzm[l(m)— Inr]/sin2mBe (17)
n Jar?o 2SS (ml)o4"
wi (r),uz(r), us(r) (17) 3

sm2m51;

S_U,] + _(Bz B) Z ,)24771
2 m 2m
A2u1 = [gz— kz} up + 4_]_[([32 B) Z 2 m ngmBI
s (r) , :
JJQ(WAZuT . Azw)dx+ J.J.Oufpdx+ sJ. O(ur Aw - wAul*)dx =0,

JJQ(WAZuE - w Aw)dx + jjouZpdx + s“]‘o(uik Aw— wAuy )dx = 0
(1) Q

w(y) = J‘J.(wAw -w Aw)dQc+
S.J‘ (w Aw— whw )dQc+J‘J.w pdQ =

IQ(U)ALU - w3 NMw)dQ +

B JQ( us Aw— whus )dQ+ J‘J.Qu;de,( =

Ou3 « OAus
J-|:Aw au_3_ u3 aaA:}+ w au3 N gwi| dse +

sJ‘F{m % }dsx J.J. uz pd Q. (18)
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Green (5 . (18) (5 -

2_ k 20+ 1 .
Al = _LLJWSIH(Z(21+ 1)B) e os

~ 2_ k 21 . - s Ly L5t/
B = —Hmsm(z(zl) B)

ES ES S
uz = ZAM/ + Bim; )'
=0

sin2B = Jak? = ¥/ (2k), Ao= 1,Bo= 0
A= (- k)Ac+ sBi, Bi= A1+ (- K)Bey (1= 1,2, ..)e
Alz Al; B[Z Blal: 09 17 23 - ®

(18) Q (1) (5) (11) Q
3 MRM .
MRM . MRM
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Multiple Reciprocity Method With Two Series of
Sequences of High Order Fundamental
Solution for Thin Plate Bending

DING Fang yun', DING Ruf’, LI Bing jie
(1.Department of Mathematics, Lanzhou University,
Lanzhou 730000,P .R . China;
2.School of Mathem atical Scien ces, Suzhou University,
Suzhou 215006, P.R. China)

Abstract: The boundary value problem of plate bending problem on two_parameter foundation was
discussed. Using two series of the high order fundamental solution sequences, namely the fundamenta
solution sequences for the multi harmonic operator and Laplace operator, applying the multiple re-
ciprocity method( MRM), the MRM boundary integral equation for plate bending problem was con-
structed. It proves that the boundary integral equation derived from MRM is essentially identical to the
conventional boundary integral equation. Hence the convergence anaysis of MRM for plate bending
problem can be obtained by the error estimation for the conventional boundary integral equation. In
addition this method can extend to the case of more series of the high order fundamental solution se-

quences.

Key words: plate bending problemy multiple reciprocity method, boundary integral equation; high
order fundamental solution sequence



