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Abstract

Symm Integral Equation has an important application in potential theory, which is an
ill posed problem in the sense of Hadamard. Based on the discretization of Symm Integral
Equation, we propose a RRGMRES method to solve Symm Integral Equation, gives the
numerical simulation, and the methods proposed in the related literature are analyzed and
compared, the results show that the method proposed in this paper is to solve the Symm
Integral Equation has the advantages of high precision and strong anti-interference.
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HEEMEA L0 O RAE SRR EE BT, b T2 SRR E B, AR
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FEFUF AT i (8) R EH WAIFME GMRES £
THSIA QR 43
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Hp Qi1 € REHDXCGHD BIEAR) | Hessenberg 4, Ry € REHDXE B = f4hpE. 4
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W) =Wy, y = (Vipr) " () Tb¢
BT Hip1, Qur 4 b Hessenberg JE 1, T%E FE

Hy = Hy1Qpyr I REF23F
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2 b KR < MR TR, 324 6, RZSEIEATAN, th RRGMRES 77k dbff 10
ERM LA - B
A=) ] < § (12)

BRI EAREE IR, HAR I WL ICHR [13].
b HRE ¢ WTBCRRAMA, T — N, BT L- 2 X2 Rk
(GCV) Hyfg e BARTHE MR [14],

4. BEERE
A THAUE B3R 77T, T4 HEER, BN A REEM 2 2, b AEY
B RE Az = b K15, IExT 0 BATHE) <, P
b = b+ - rand(b)
H rand(b) A5AdE [0,1] Z IR BIBENLEL. B4 B, MRRRIxHR 22 AN
§ = |[WEWEIA — SEARMR o/ | AET AR 2

B L BOARSHOE +(2) = (cosa, 2sin), EMEA =(s) = €*20)| BIBUH, n = 50,
BT Y € = 0 FHRRIARRHRZ B2 AR UCE AL A
F 1 BEHEMHREREEARBNTLER
RS fRRIAXHRZE RIS fRRIAXHRZE

5 0.0721046908224012 55 1.35449598144189e-011
10 0.00308732675708631 60 1.79088229533993e-013
15 0.000820629524709896 65 4.51745647956735e-010
20 0.000638176817114345 70 4.49035985145957e-005
25 0.000484598034413348 75 45.1575382253282
30 0.000408108849690415 80 51.0404747749553
35 0.000359636973839153 85 51.0399834516602
40 0.000193514949920674 90 221.977963357786
45 4.83170384454996e-005 95 221.9779651419
50 1.23670828491573e-007 100 221.917375941936

R 1 nTLUE H, A IR 22 B R AR R B3 I 2R B T R Bl e, (HLR 5 USRI
I, ARBLT TR R A RS bR A, TS E (12) R 0 e RAERNERK
¥, FEAG T, ATHUES 60 UGB I 20 YRR TR, S Rk B Ak
THEECARIB M AR ¢ SEATHE, | 1, B 2 FE 3 43141 TRRRECh 15 i
e=0.1,e=0.01 fll e = 0.001 i ELfES BAE M LLEEE . 530K (9] H 9IEN{L MINRES
J7BERISCHR [10] # ) IE G Symmlq 77 k45 R TR 2.
%2 i HAREHSEN LR
e IENME MINRES 7%  EWf Symmlq  RRGMRES 773k
0.1 0.017 0.01769 0.00259

0.01 0.004 0.00179 0.00051
0.001 0.00024 0.00032 0.00008
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B 1, |2, K3 FEEAEREER, mSRREM® h=E 2 vLIEH, RRGMRES X
TRURE 55 70 B0 A e 7 NP S Y IE 4K MINRES 77 B:fERI4E Symmlq 753 — MR K, 7
&b, IERIE MINRES 750 ENI4L Symmlq 773648 T E I T e A3 1 BN LS 1AL
Ti BAE R R B e S8, WA TitER.
(cosz,2sinx), EMEN 2(s) = 1, S n =50, £ 3

i 2: BUARBETE 1(2)
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T A BRI T Y e = 0 W IHX R ZRIE AR R BB DL

& 3 BAHERHREMER R B ELER
R FERIARXT R FE ERKE SRR X RFE

5 0.00637692199253487 55 2.39661155654468e-010
10 0.00318302056066095 60 5.95968086357517e-008
15 0.00229890611638727 65 0.000440874595362013
20 0.00171329627335163 70 57.5820612120913
25 0.00151743276288116 75 57.6725522408538
30 0.00111813517787922 80 57.6695037271172
35 8.11082584842846e-006 85 70.7197823531504
40 1.29297389936124e-008 90 70.7197838398906
45 1.89996384925062e-011 95 72.742646760311
50 8.01302550213189e-012 100 72.7426196364391

HiZE 3 AT, AR IR 2SR R A UK IR T B B, (RS S S sR Mg, i
BRI . ZEA R AT 50 YEARIT HIR 200 4R VTR, BORAF]
iR

FEBURFE MK = 0.1, ¢ = 0.01 fl « = 0.001 BHPETFHAL. 530k [9] HEITEN
ft MINRES 7781508k [10] o 19 TE ML Symmlq 77345 5 Hok L 4.

® 4 THEREHREN R
el IENI{k MINRES J5#:  IEN{b Symmlq  RRGMRES J5¥&

0.1 0.0201960 0.019 0.00880786
0.01 0.0019767 0.002 0.00274532
0.001 0.0003364 0.00034 0.00033027

H1#& 4 ATLIE H, RRGMRES BB B AR B A 8 8 IS4 B2 FIE NI MINRES
JTERIENf Symmlq J5¥k, HAFEIFER 0.3701s, K] RRGMRES JiRA KR, 18
HREHRAI A

5.4 i

ASCRE Symm B3 77 72 1] B R A0 A S P B OIS R, 4543 Krylov T3 A 75 ¥
TR Symm BT REEAE MK RROGMRES J5i%, 2047 T HEAH, 451 T RRGMRES
J7 5 F A UMD SRRV LG0T BLEE R, S5 SRR WA 7 it Symm B RER g RA
—EMAATYE, AR
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