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A Fundamental Solution Method Applied to Reduced Wave Problems
in a Domain Exterior to a Disc

— Theory, Practice and Application —
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Abstract

Our fundamental solution method (FSM) gives an analytic representation of the
approximate solution for the reduced wave problem in the exterior region of a disc.
The asymptotic behavior of this representation yields an approximate formula for the
scattering amplitude. The following theoretical results are mentioned without proof:
the solvability of the approximate formula, an error estimate of the approximate so-
lution, some theoretical results for scattering amplitude, an approximate formula of
scattering amplitude, and an error estimate of the approximate formula of scattering
amplitude. In the last two sections of this paper, we show the results of our numerical
tests for the FSM and an FEM-FSM combined method. The FEM-FSM combined
method solves the problem in a domain exterior to a simple closed curve.
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BRAFEDOL ETRD B,

-Au-ku=0 inQ,

149



150
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wveW, W =H D).
BFDE ) RELED 3,

a(u,v) =/ Vu - V3 dQ;, m(u,v) =/ u U dSY;,
Q .

b(u, v) =/.Au5ﬂ@ G(v) =/Qadn
| 4% r
IIT, vk DRBERKTH B, oL E, B (E,) 0BHAME (I,) LT
E5iks,

(IL,) Find u € W such that
971 a(u,v) — k*m(u,v) + b(u,v) = G(v), Yv € W.

ZORE (I,) 2L L TR DTH B8, T 2 TIRER—RKER b(u, v) DEE#YL
DEBEED BB~ 3,



BHETudSS V=7 2V b OSEEBBESE LR L, FEAPLEREp (0<p<a)
DT, DB TOREEBFEDW S » 2B THY, vIZHT, DIHETES H % 61,

b(u,v) = ——/ %T)df (13)

THB, £IT, PUTOLI AT, 2 NS LAHAIZMH ST b(u,v) ZBERILL 7
FR—-REAZ by (u,v) £ T 3.

N-1
by (1, 0) = _2]7:;1 Z Bué:j)raj)' (14)

=0

CZTa; 3T, LicEMMict o NEORTH .

CITuDl, ETOEETIICL TR SN2 AR BEEBIRIED FSMIELRE ) %
LB Thbb o™ RERED 32 HTE LI (EN) 1KBVT f(a) =u(e) B
WTRGNS FSMEMETH S, ThoREBEAT, DEHTRITNTSH 2. R (14)
®uuMm%ﬁktfﬁ6n6¥ﬂ~&%ﬁﬂmumo%&ﬁﬁﬁumwé=

N-1
b(N)('u,, ’U) = —2;0‘ E au(jgr(aj)v(aj). (15)

=0

FRERIBOKRBICEVLTIE, ATHERT, X, T, chET2ENARTY @
FMATHE, ENAEIYY OBAERq;,0<j < N-1, L—BX¥ 3, KNEH
A LSAMTW) cB2@mL, IV LTV oECER 0 2 SAHIH LES—X
ERERE FHCTHEL TV,

SERR FETEIN B ERER—KIBRICHIET B FHIEROHMITEN 7 — Y
IEBEAOCTHET 3. 2OKMEFEOEBICY > Tiz+cFHEMES L2 2 L
BRIZZ S, BCRESMETIMERSSRHELZAVE 2 L ARARICR 3 & HNL
T3,

8.4 IFHAREFDLD OROESHOBMEETE

NEEMDO¥EDI 100 A — ML TH 2 ENBREDOEIC, BHD» X2 —ERAMOEH
SEOo05EBE HEHETRY, WHLT 3. ENUAERAD OREKEZ8 XA - L E
T5 MELICBWTIRENLSBEERL BV, B HofBEKw L MR
TZUTOEY ICRET S,

w = 0.164 radian/sec T = 38.407 sec for k = 0.01.
EDRFA—SDHE, FES0 A VDOATHERT, 2BEL, K52 —F%
7=05& N=512L LT, FEM-FSM#&&BEeAeTHELE:, R50&E/iz, fA

HEFOHEORT ., GRIDES I TRBLARTFERLTVE, TR, S=%Ep
B [16] 2 SBEML TV 3, [16] TIIEHRERD AHILIC 12 gnuplot[27) % AV 7=,
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k=0.010, omegaed. 184, Ta38.407, 10.000, arge0.0 (degree) . k=0.010, OMegam0. 184, T=38.407, 1=0.000, argm0.0 (degree) .

w0010, omegand. 164, Tu.407, tnd 801, arg=0.0 (dagres) . £ka0.010, omegasD, 184, TulB.407, $4.801, arge0.0 (degres) .

kn0.010, omegan, 104, Tu38.407, % 10.204, arge0.0 (dogres) . k=0.010, omega=0, 164, T=d8.407, t=19.204. argu0.0 (degres) ,

k0,010, omegas0. 184, TulS.407, tud4.004, arge0.0 (degres) . £20.010, omegan0. 164, Tud8.407, tat4.004, argm0.0 (degres) .
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