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”(uV v—-vVe) dD = j(u@—V—) dB

u=u, v=U(X,9),
Vu=0, V2U(X,S)=275(X-29)
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2m(9) = [, U (X S) L(X)dB(x) — [U(x9) 8;(’() dB(x)
seD, X X e B,
- (DIE)

27U(X) = jBT(s, X)u(s)dB(s) — JBU (s, X)t(s)dB(s)

U(sX) () ou(s)

XxeD, seB, X) = , =
T(s,X) an, on, i
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i (BIE)

a(x) =C.PV. j T(s,X)u(s)dB(s) - RPV. j U (s, X)t(s)dB(s), xeB

2#(X) = H.PV. j M (s, X)u(s)dB(s) — C.PV. j L(s, X)t(s)dB(s), xeB

U(s,x)=In(r),  T(sx) =228

L(s,X) = aua(: X) C M(sx) = 0U (s,X) i
B

y on.on,
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+

A(X) = C.PV j T(s,X)u(s)dB(s) - RPV j U (s, X)t(s)dB(s), xeB

Uit} = [T ]ul

2#(X) = H.PV. j M (s, X)u(s)dB(s) - C.PV. j L(s, X)t(s)dB(s), xeB

Lty =My
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DirectBEM) (2

au(x) = C.PV. j T(s,X)u(s)dB(s) - RPV. j U (s, X)t(S)dB(s), xek

+

2#(X) = H.PV. j M (s, X)u(s)dB(s) - C.PV. j L(s, X)t(s)dB(s), Xel
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4

0= j U (s, X)t(s)dB(s) - j T(s,X)u(s)dB(s), xeD® seB

Null-field Equations

0= jB M (s, X)u(s)dB(S) — jB L(s, X)t(s)dB(s), xeD® seB
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(Indirect BEM) @

(Single Layer )
u(x) = j U (s, X)4(s)dB(s), xeD,seB

t(X) :fL(s, X)p(s)dB(s), xeD,seB

. (DBoubIe Layer)
u(X) = IT(S, X)p(s)dB(s), xeD,seB

t(X) :JBI\/I (s,X)p(s)dB(s), xeD,se Bi
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(Single Layer)
u(x) = U (s, xX)g(s)dB(s), xeD,seB

t(X) = IBIL(S, X)p(s)dB(s), xeD,se B

(DoBQbIe Layer)
u(X) = IT(S X)p(s)dB(s), xeD,se B

t(x) = j M (s, X)p(S)dB(s), XeD,seB' i
B
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(Condition Number)

O

C: maXx

O
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%

yo,

a'm:aZN—m’
m=012,...,.2N -1

A= +a(a) +a(q) ++ay ()" =02142,-- (N -1),N

o, =¢€

2mi2N - n=041+2,...+(N-1),N or n=012,...2N-1
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+

U (s, X) =+

s=(RO) x=(p.9)

U5 =R~ X (L) cos(m(@-¢)), R>p

U520 =In(0) =37 )" os(me ~9). R<p

(m+1)A9
j 2U(0,0)p do

(m-2)A0

2N-1

N-1
A=ag+(=D'ay+Y (" +a," Ma, = > cos(mAad)a,
m=1 m=0

: 2 = 2fcos(mm(s»)u (MAG)RAG = joz” cos(l H)U (9)Rdé i
B
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DIRECT BEM
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(TSVD
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(Hadamard)
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(well-posed)
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(ill-posed)
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i.

(singular value decomposition)

Al = @ Jin[Z e[ e
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n T
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1=1 Gi

-41 I\/ISVLABi



=

N m nH)~((”)

HAX(”) — bH <¢g

<3¢ ¢l

opt

I i
:42 MSVLAB



(TSVD

L curve)

-43 MSVLAIi



-44 I\/ISVLABi




u(x)

-2

20 ELEMENT u(x)
ILL-POSED PROBLEMS
Exact u(x)

20
ELEMENT No.

-45 MSVLAB




( N,=10,N,=10 )
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