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Fig. 2 Triangulation of the domain 2 for the
model problem.
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Fig. 6 Change of the free boundary every three
time steps from ¢=0 to #=304¢.
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Table 1 The relation between the initial vector
and the number of iterations. (ILU decom-
position is carried out only at the initial
time step.)
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3. MEAROVTR, bhibho AWV
preconditioner psE§%] £=304¢ @ & & i 4T
MEE L TOREEZRLTHWE L HICHZ B, FIH]
EBTIZEZ t=304t D & & @ RELE A ¢=
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MmB LT, BH =4t DL xOEBIRET S DX
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Fig. 7 Distribution of the eigenvalues of the coefficient
matrix at several time steps.
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Fig. 8 Distribution of the eigenvalues of the

preconditioned coefficient matrix at

several time steps.
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BRISNTHE R, FEOKEELSC CTRAL:
CR(1)#ED CG EOBUGRE B P B> T
BLEMbhB.

CR(R) LD WHICBET 2 HE LTUTO C & 035
S5RTV3Y, BHY—~KRHFER Az=b O FEHTH A
ZXES M & RMHES REC A=M—-R DOFic
SETHE, MBEEMKESIE, CROEOY i RE
BORZE/ V4 |rills: O ERSRD & 5 ICFHTES
zEMbhoTV 3.

-  Amin(M)? ir2 :
e[ 1 e ] ol (7-1)

(7-2)
AFX(T-2)DF05 (T-1) L 0 b REEIFMCIT > TH
5. LCT, AninlM), Anax(M) ZZhZHFRIMD
HxXHER/D, BAOEAMEZET. 7, oR) i3,
fIPIRD X Ry P NEREET. 155, CCTOME
RiZ(3-1), 6-1)OME R & 12, BEFTHB T L
IKEBRZhiW, T, bhbholEesL<ce
NS DFMEAERENICHELTA LS. &3, & 4
KRBRZNCE G 2 BBTFEAL Lice &, TOF
BATPE BUEE X h - TR0 M, R, ATA ©
BHEDS B (7-1), (7-2) OFBICHELEERT.
INSOERENESE LT ELS 2 RBES52 2
bOTHB. ThoDEERNT(T-1), (1-2)DHET
DARIFRTERS NI BEFHOBEERDTH L. B
5, & 6 IENEN(T-1), (T-DKOVTDHDTH
5. ABERERZE, £3, LB 3FMD
BEHER, RITNTEDHEIKL->TNS & Mbh
5. L7cds-> TROBREITH, BIALE & hic RETH

X3 EBMRT v ICBY ZRLEA X IO RET
?'JA‘C&TB Amin (M), lmax(M)x o(R), lm-x(ATA)
Table 3 2min (M), Amex (M), o(R) and 2.z (ATA) of
original coefficient matrix A at several

time steps.
&‘i"fﬁiﬂxi‘ v 7 lmin (M) Jmlx (M) p(R) Xmu (ATA)
1 0.27 1.59 0.01 2.52
5 0.32 1.51 0.02 2.27
10 0.39 1.47 0.02 2.15
15 0.44 1.47 0.02 2.17
20 0.49 1.51 0.02 2.29
25 0.54 1.57 0.02 2.47
30 0.59 1.63 0.02 2.67

X4 ZBART v FICBT BRTNEE I S W BET
FIJAlCEE?‘é Jmin(M)y 'lmax(M)» p(R)x Amax(ATA)
Table 4 Amin (M), 2max (M), p(R) and 2p.x (ATA) of
the preconditioned coefficient matrix A

at several time steps.

BMA7 57 | duie ) ds (M) 5(R)  duus (ATA)

1 I 0.90 .08 0.02 1.18
5 0.86 .26 0.05 1.58
10 0.84 .57 0.07 2.46
15 | o.85 1.8  0.07 3.47
20 ' 0.88 2.14 0.08 4.58
25 l 0.91 2,41  0.09 5.81
30 f 0.95 2,67 0.10 7.14
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£ 5 ZBURF -y TRBIBRER (7-1) il ¥
REHRE
Table 5 The attenuation coefficients in the in-
equality (7-1) at several time steps.

WMAF o7 | A A | LU)A
1 Lo0.97 0.2
5 } 0.95 | 0.53
10 . 0.9 ] 0.71
15 oo 0.79
20 ! 0.89 0.83
25 ‘ 0.88 1 0.86
30 o087 ‘ 0.87

®6 ZERT v TIEBTERER (T-2) KHET 3R
HER
Table 6 The attenuation coefficients in the in-
equality (7-2) at several time steps.

T3 A

AT v : 75 (LUY'A

0.83 | 0.17
5 0.79 0.31
10 . 0.74 0.47
15 ‘ 0.70 ‘ 0.54
20 o067 l 0.59
25 I 0.65 0.62
30 [ 0.64 * 0. 64

L LR FEABEEMTH D, bhbh OMETHR
(1-1), (1-2) O FEA A B Ehibh B, K5, RS
2HZE, BEAT » FOs#ELICONTITAN(LU)A
BT 5 RO I3 1IGES &, R10PIMMEDB
O RBEEOBINCHIEL TS T LD 5.
FER(T-1), (-2RFOFMCTRHZ, O
5RO R 7 o 7 TIRERKOML T 1iIGE
S L HEEHM DL preconditioner D E)HHFE
ST T EMATENS.
7.2 PEARY PV EREERE ORRK
KRR REREONE~7 v 2P
AD LS ICESRE, BE X7y 7BECIIONT
preconditioner OZEHIFFE B IC b DD 59, &
1icE 2 kSic, ®oRFCEYT 2 ERRRBIE—
wTH5. 1 BEFORMAT » FTOMMOHEEL S
LS TMBEAQTIEI N, F VDB R, HEOIC
EZITOBOBLIFELIE>TVBEERS.
ZrT, COTERXSICHIREICT 3720ic, P
A EFEBOBAEDEE /v LD BDD BT ZH
~t-. B EoFERERT. (a), (bhyrzhzEh
FIEA, VIMEBOKETHS. MEL SKEAT
y P IO TRE—EY b DEE / VL OBD

x?7rvmﬁmﬁmﬁiﬁﬁmﬁhs#ﬁ%ﬁﬂmﬁiasz& 1047

—— = 541

log (KAX$FX ) 104
—c— 1 =104
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! ! 1 \\ 2 1 i !
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4 5
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(a

012345678910
b hi 1l ¥
(®)
B9 KEMRT v TIBYBEE/ v AORD

(a): MBI 1 BRERI ORI AT » TOR

(b): #ER (-1, +1, =1, +1,-)7
Fig. 9 Change of the residual norm at several time
steps.
(a): Initial vector is the solution at previous
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