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THE BOUNDARY INTEGRAl METHOD FOR POE's. 

The last ten years have seen the development of the boundary integral 

method as an important tool in practical engineering computations The early 

work in aeronautical fluid flow (see Hess [1975]) elastos1:a·tics (see Brebbia 

[1978], Cruse and Rizzo [1968]) and p.o'cen·tial theory (see JasvJon and Symm 

[1977]) has lead ·to the sophisticated techniques and varied applica'cions 

reported more recently in Brebbia, Futagami, and Tanaka [1983], Brebbia, Telles 

and ~vrobel [1983], LiggeU a.nd Liu [1983], and Butt:·er et al [1983] . Here 

w12: give an introduction to these ideas. 

L POTENTIAl PROBU::li1S 

The easiest :ipplication of 'che boundary in"to"gral me·thod is to the two 

dimensional problems of classical potential ·theory (Kellog [ 1929], Mikhlin 

[1970]). lrie are gi yren an open bounded region Q c whose boundary r 

is smooth except for a finite number of corners. We need the solution U 

of the par'cial different:ial equation 

(l) /1U(x) 0 " X 

>vi·th the boundary 

~ l) U (l;;) "" g(x) , 

(2.2) (l<) ~ h(x) , 

Here for any x € r (except a corner point) \l (x) is ·the outward normal and 

(x) "' V'U (x) • V (x) is ·the n01:1:nal deri va·tive" r 0 and r 1 are 1the disjoin·t 

compon,ents of ·the boundary on which Dirichl,at data g and Neumann data h 

are given. (Por ·the Neum.ann problem 1r1ith 
f 

·the extra condi·tion J = 0 ' on the solu·tion) • 

f and impose 

These are the simples·t 

models u.sed in heat transfe:e and fluid flow calculationso 


