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Abstract Inthis paper, we propose an unsetted problem. Hope to see some good results
on the quadrature methods for the numerical solution of singular integral equations with
doubly periodic kernal or quasi-periodic kernal.
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The methods for the numerical solution of singular integral equations are mecre and
more popular in engineering, especially in mechanics. There are many papers on it. F.
Erdogen, G.D. Gupta, P.S. Theocaris, N.I. Ioakimidis, D.Elliott, Jianke Lu {Chienke Lu),
Jinyuan Du and many other authors have given varied quadrature methods for the numeri-
cal solution of singular integral equations with Cauchy kernal 1/(t—to) (it is a non-periodic
kernal) or Hilberte kernal ctg(t — ¢5) (it is a periodic kernal) ([1}-[8]), for example, on the
following forms of singular integral equations

Bt [ o), Cilt
2nr Jpt—1p 2m1

A (to)w(to) + /Lw(t)Kl(t,to)dt = Dj{to)

or

As(to)w(to) + M/Lw(t)ctg(t—to)dt+ Cato) /Lw(t)Kz(t,to)dt = Dy(to).

271 271

Here w(t) is the unknown function, A;(to), B;(t0),C;(to);, Dj{te) (7 =1,2) are all known
functions and € H, K;(t,to) are both known kernals with weak singularity, in general
case

b

Ki(t,to) = d[(z:zz)HK?(t’tO)’

dln|
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L consists of simple smooth curves in the complex plane.

But, in fact, the doubly periodic problems are very common in rock mechanics, con-
crete mechanics, solid mechanics, especially in fracture mechanics ([9}- [10}). By complex
variable method the prime problem can be changed into solving singular integral equation
of the form ([11]-[13])

Asz(to)w(to) + B—SE:TO)/Lw(t)[g(t — to) — ¢(to)ldt + C;f::’) /Lw(t) K3(t,to)dt = Ds(to)

Ag(to)w(to) + %Lw(t)g(t to)dt + Gl to)/ ) K4(t, to)dt = Dy(to).

Here A;(to), Bj(to),C;(to), Dj(to) (7 = 3,4) are all known functions, w(t) is the unknown
function, ¢(t) is the Weierstrass ¢ function and

§(t+2wk):§'(t)+27]k, ﬂk:g‘(wk) k=1,2

So ¢(t) is a quasi-periodic function, wy (k = 1,2) are the fundamental periods, kernal
[¢(t — to) — ¢(to)] is a doubly periodic in tg, kernal ¢(t — to) is a quasi-periodic kernal,
K;(t,to) are known kernals with weak singularity, in general case,

_ ot —to)o(to) 0
K3(t,to) = dln[—(_t:t_oja_(z(ﬁ]+K3(t’t0)’
Kq(t,t0) = dln [U(t iO;HK‘?(t’tO)'

Here o(t) is the Weierstrass o function:

However, there is no paper on the quadrature methods for the numerical solution of
it. The author hopes to see some good results on it!
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