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1 SSORDM
(SSORDM) 1 c AT
A~ 0A . A~ L
x(l) ( s )7 s S
y(s)( )
(1) ~_ L ' K A
() t 5 So A .
L PRC ! z\:\
1
p=p(z)
1 (SSORDM) 2 PRC
J‘LK(S, t)x(t)dt = y(s), (L.1)
K(s,t) t $
(  Kelvin ) (2.1) K,x,y ,
~ Kii(s, t) Klz(s,t)i| _ |:x1(t)i| _ |:y1(s)]
K(s, t)= [Kzl(s, 0 Kars it ST Lag)s Y= L)
xi1(t), x2(t) yi(s),ya(s)®
( Kelvin Navier ),
(1. 1)
y(s) u(s),
J‘LK(S, t)x(t)dt = u(s) (L CA ,s €04), (1.2)
(1.2 * (1.2) Fredholm . K(s,t)
t s , s At
(1.2) x(t) (1. 1) . SSORDM
NSIEM®
O0< K(so,t)< K(s,t), (1.3)
s sot :
s= Oso+ (1- a)t (0< a< 1), (1.4)
Ay(so) = ILK(so,t)Ax(t)dt <JLK(s,t)Ax(t)dt= Ay(s), (1.5)

L Ax(t) =1 ai(t)— xaft) ],
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Ay(so) = | yi(so) — ya(so) |, Ny(s)=1yi(s)— ya2(s)|*

Ay(s)— Ay(so) = J-L[K(s, t)— K(so,t)] Ax(t)dt* (1.6)
(1.3) , f(x) J.Llf(x)ldx 20, (1.6)
(1.6)
Ay(s0) SAy(s),
(1.5) . ( )
so €AY ()t €EL CA”, Vi 3Is€0A, (1.4 . L
xi(t)  xa(t), (1.3) (1.2
J.LK(S, t)Ax(t)dt = Ay(s) = Au(s)= 0 (1.7)
(1.5
Ay(so)= 0  (so €AY, (1.8)
(1.8) (1.2 50 y(so)( ,
) .
2() x,(t)  xo(1) L,CA™ L,CA
L3 C A™ L L, , Li+ L+ L3= L L, L

La(e)= xi(t)(t € Li);xn(t)=0 (t € Loyt € Ly
2x(t)= xo(t)(t € La);x(t)=0 (t €Ly tE€ L)

(2) ( : ).
(12 . (12
2 (1.3)
(1.3) - .
(1) (Kelvin )"
K(s,t)=1 wi(s,t)l=1[16T(1= V)Gr] '[(3— 4V) &+ r.ir ;] |, (2.1)
, G,V Poisson , uij j t s 1
s r=1s-1t1 ¢ s * r.i= Or/Oxsi, r.j = Or/0xg, xsi, X5
s « Sj=li=j:8&=0iZj,ij= 1,23
K(so.t) =1 ul(so,t)l=1[16T(1= V)Gro] '[(3- 4V) & + raira;] 1, (22)
, ro=1so—tl> r=1s-tl= al so— tl (0< a< 1), (2.3)
ro,i = r,i, Troj=v,;° (2.4)

(221),(2.2) ,
K(s,t)> K(so,t)> 0
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(1.3)
(1.3)
(2) P z=0 r=a 0
a0 ¢ Mo ( PRC) 0
Mo= 2Wa®>  (a  0), (2.5)
Kelvin Mo i(0, - t) s(r,z)
[216] .
(U, V, W)= (0, Mor/(8TGR’),0), (2.6)
T (r,z)=— 3Mor/(8TR’),
5 (2.7)
T:(r,z) == 3Mor(z+ t)/(8TR"),
, R = [r2+ (2+ t)z]l/z,G . s(r,z) so(ro, z0)
10, - 1) S0t . (2.6),(27) (1.3)
K(s,t)=1 VI> K(so,t)=1Vol=1 Moro/(8TGRD) |, (2.8)

Ki(s,t)=1 To(r,z) 1> Ki(so,t)=1 To(ro, z0) I=13Mord/(8TR3) |, (2.9)
Ko(s,t)=1Tu(r,z)l> Kaofso, t)=1 To(ro, z0) 1= | 3Moro(zo+ t)/(8TRY) 1,

(2.10)
Ro= [ro+ (zo+ t)7]"°, r/R= ro/Ro
(z+ t)/R = (z0+ t)/Ro, Ro> R
(3) t, s -,
u= q/(4%r) (2.11)
, ¢, k ,r=1s- 1t
3 — (PRC)
2 PRC . P=0z)
z>0 , t(=-2z) (0> 1) x(t) PRC, P= 0Oz)
Fredholm a(e) P so(r0, 20
L
V= [ro/(snc)]_[o(l/R?)x(t)dt, (3.1)
T = - [3r%/(8n)]_[:(1/R§)x(;)dz,
(3.2)
T = - [3ro/(8n)]ro[(zo+ t)/ Ri]x(t)dt,
,L PRC © Rio= [rb+ (zo+ t)*] "% Mr  x(t)
(z) 2
Mr = 2]-[0 W (r,z)r dr (3.3)

SSORDM
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: (3.2) (3.3)
° ( )o
SSORD, x1(t) x2(t), 2 z2= z]

’ L

AT (ri,z1) = ‘[3r1/(8ﬂ)]Jo[(z1+ t)/R?p]Ax(t)dt: 0, (3.4)

JRi= [ri+ (z1i+ )77 Ma(t)= 1 xi(t)- x2(t) ]
AT (ro,z0) = 0, so(ro, z0) €AY, (3.5)
so(ro, z0) To.(ro, z0) . ,
V(ro, zo), To-(7r0, z0) .
(23) . (2.2)
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Uniqueness of Solution of Field Point of Singular
Source Outside Region _Distribution Method

Yun Tianquan
Department of Mechanics, South China University of Technology,
Guangzhou, 510641, P R China

Abstract: The uniqueness of solution of field point, inside a convex region due to singular source( s)
with kernel function decreasing with distance increasing, outside region distribution(s) such that the
boundary condition expressed by the response of the source(s) is satisfied, is proved by using the
condition of kernel function decreasing with distance inaeasing and an integral inequality. Examples
of part of these singular sources such as Kelvini s point force, Point, Ring Couple (PRC) etc. are giv
en. The proof of uniqueness of solution of field point in a twisted shaft of revolution due to PRC dis-

tribution is given as an example of application.

Key words: solution of singular soures; singular source outside_region_distribution method; non_sin-
gular integral equation method;, boundary element method; line loaded integra

equation method
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