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1 Radiation of a cylinder

<
= ad

Governing Equation:

(V2 +ku(x) =0, xe O

2 . .
V*© is the Laplacican operator
U is the velocity potential

k IS the wave number

Q) is the domain of the problem
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v Fleld representation using MFS

&)

Field representation

x XeD u(Xi):ZAjU(sj,xi)

U (s, X) = %Hél) (kr)




¥ Fundamental solution

Fundamental solution
Vs

U (s, X) = _THél) (kr)

U satisfies
VU (s, X) + kU (s, X) = 2726(X —9)

O 1S the Dirac delta function
X Is the collocation point

S Is the source point
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Pressure and velocity

2N
Pressure  u(X) = Z U (Sj | X)A(Sj)
=1

2N

Velocity — T(X) = Z L(s;,x)A(s;)
j=1
~ou(x) ~ 0U (s, X)
t(X) — anx J L(S1 X) o ans
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v Fictitious frequency (BEM)
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v Boundary element method

S
= ad

Indirect formulation Method of fundamental
Single layer approach solution 2(I\/IFS)

U0 = [LU 0 4(5)dB(8) = Ul =[UHgh| = U00 =2 U (5, 0AG,)
t(X)=IB,L(S,X)¢(S)dB(S)=>{t}=[L]{¢}- o t(x) = ZZN: L(s., )AGs))
Double layer approach =L

u(x) = L,T(S, X)y(s)dB(s) = {u}=[T K},
t(x) = L, M (s, X)w(s)dB(s) = {t} = [M Hw}.




Y'_Occurrence of fictitious frequency using BEM

— )

Direct Indirect
method method
TM
Double
layer
Dirichlet
B.C. J; (kp)
Neumann
B.C. Ji (kp)
\# I B d T 11




&' Fictitious frequency problem in MFS
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Fictitious frequency problem in MFES

However, numerical experiments
reported in Miller et al. (1991) and
Kondapalli et al. (1992) for the MFS
solution of various scattering
problems do not indicate the
presence of irregular frequencies.




I The occurrence of the fictitious frequency

<
= ad

By using the circulants and degenerate kernels,
we have the eigenvalue of [U] and [/]

A = 772/0(_”| (ko) +Y,(kp))J, (kR),

= k(=1 (k) +Y, (kp))J, (kR),
—0,41,+2, -+ (N =1), N
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The occurrence of the fictitious frequency

For the Dirichlet problem u=U
{u}=[UHA}
{A}y=[UT{u}

the possible fictitious frequencies occur at the
position where k satisfies

H®”(kp)J,(kR) =0, 1 =0,+1,---,+(N =1),N

the &k value satisfying the equation implies
J, (kR) = 0.
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I The occurrence of the fictitious frequency

|
(2

For the Neumann problem t=¢
{t}=[L{A}
{A}=[L]{t}

the possible fictitious frequencies occur at the
position where k satisfies

Hi (kp)J, (KR) =0, 1 =041+~ (N ~1), N

the &k value satisfying the equation implies
J,(kR) = 0.
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- Occurrence of fictitious frequency using MFS

MFS
Dirichlet
B.C. Ji (kR)
Neumann ~]| (kR)
B.C.
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Burton & Miller method

U(x.) = Z(U(sj,x,)+

j’ |)

i oU(s.

j! |)
n j(”(sj)

S

gl
L
=4

i 0°U(s;,x)
Tk on, on, ]W( )
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Burton & Miller method

For the Dirichlet problem, we have

H® (kp)(J, (kR) +%J,’(kR)) £0,1=0,41,---,+(N —1), N.
for any k.

For the Neumann problem, we have

H/® (kp)(J, (kR) +%J,’(kR)) £0,1=0,41,---,+(N —1), N.
for any k.

The Burton & Miller method can overcome

the fictitious frequency problem.
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v Conclusions
/
1. By using the degenerate kernels and circulants

properties, the mechanism why fictitious
frequencies occur in the MFS has been examined.
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2. The results indicated that the irregular frequency
also appears at the eigenvalue of interior problem
where the boundary is connected by the source

locations.

3. The Burton & Miller technigue was demonstrated to
filter out the fictitious frequency analytically.
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The End

Thanks for your Kind attention




