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ILU factorization suited to vector ,com‘puter

by consideration on difference schemes
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In this paper Incomplete LU factorization suited to vector computer is proposed by
consideration on difference schemes. The distribution of stencils used in the present dif-
ference schemes differs from that of stencils of usual 5 points difference schemes for gaining
high efficiency. The gridpoints on the horizontal line can be simultaneously calculated on
the vector computer. The convergence property of the present factorization is examined
in terms of number of iterations, CPU time and preciseness of converged solutions. It can

be shown that the proposed method is more efficient than the usual hypérplane method
through some numerical experiments on vector computer.
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Fig. 3. Non-zero elements of matrix A
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Table 2. Estimation of error between

converged and exact solutions

LOBEE R,

Table 4. Number of iterations and CPU time

(a)Results for Dirichlet boundary conditions e lllmim:. R AP
MR | E B | AKERE A | HET | 264 (136) | 224 (115)
A | TKEGE | 2.78x10°0 | 2.78x10°° CPU (#) | 2.50 (1.29) | 1.33 (.691)
Ly /v | 4.69x107° | 4.69x107° B | FEEZ | 273 (137) | 224 (115)
B | AR | 5.08x10°% | 2.68x10-° CPU (B) | 2.57 (1.29) | 1.33 (.689)
Ly /)va | 1.01x10710 | 5.86x10~° C | XEEE | 208 (119) | 121 (082)
C | BKEEE | 1.33x10°° | 5.31x10°° CPU (#) | 1.94 (1.11) | .721 (.490)
| Le /v | 2.64x107% | 1.06x1077 .
(b)Results for mixed boundary conditions Table 5. CPU time per one iteration
| e HEERE | ATRIE :
A | TRKRRE | 2.52x10°% | 3.71x 1077 A BEmEE | ACPEE
-6 -5 —
Ly /b a 4.51><1o_2 7.28><10~2 HIom | 134 133
B | ARSE | 1.27x1077 | 1.14x10 AP
Ly / VA | 2.45x1075 | 2.60x10~5 AL | 7.02 (1.00) | 2.57 (0.37)
C | KERE | 1.21x10°7 | 1.28x10°3 Z itk 2.07 2.05
Ly /b4 | 148x107° | 1.40x107° & & 10.43(1.00) | 5.95 (0.57)
Table 3. Computational speeds for various cases . residuol(CCE) . oen
B [ EFEED | BYmE | AERE 5
BB | 7o AHR Mflops Mflops
(a) | 0997 | 098 B 126 (1.00) | 257 (2.04) 3
(b) | 100% | 099 :%73K 138 (1.00) | 258 (1.88)
(c) | 101% | 100 :4 DRELK | 103 (1.00) | 264 (2.57) §4
(d) | 2497 | 248 :8 DIEF | 128 (1.00) | 373 (2.92) £ horizonld hyperplone
(e) | 250% | 249 :# 238 (1:00) | 373 (1.57) #
(f) | 2512 | 250 ABIK 190 (1.00) | 373 (1.97) %
3
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Table 6. Error estimation of two methods

THE | = BEEE | AKTRE
A | EREE [ 2.87Tx10-F | 2.70x10-5
Ly /v 1 5.36x10°7 | 4.36x10~°
B | BRKEE | 1.46%10-% | 1.00x10-3
Ly /v | 2.99%10-7 | 2.26x10™8
C | BKEEE [ 1.95%10°° | 7.59x10-%
Ly /v | 3.90x107% | 1.50x10~8

Table 7. Number of iterations and CPU time

T | DORHE FEE | KRE
A REER | 231 (94) | 163 (74)
CPU | 418 (1.70) | 1.83 (.83)
B | FAER | 230 (104) | 171 (79)
CPU | 4.16 (1.88) | 1.92 (.89)
C | BEEZE | 206 (97) | 140 (64)
CPU | 3.72 (L.75) | 1.57 (.72)

. Table 7 [T ¥ 250x250 D & X DIE
T TOREEKE CPU B 2R, ElAOHK
FIIFRIEE LCMILU 9% Li-L SR
Th b, [ELEThH CPU BIZVWThoB4s
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Table 8. Convergence property for some
parameters B

(2)Number of iterations

B=2 B=10
AT B | 231 (94) | 203 (96)
IRIFAR

163 (74) | 136 (69)
B | &YW | 230 (104) | 243 (89)
KT | 171 (74) | 152 (68)
C [ &YW | 206 (97) | 199 (93)
KT | 140 (64) | 139 (65)

B=100
112 (28)
83 (41)
110 (46)
83 (42)
111 (45)
89 (40)

(b)CPU time

B=2 B=10 B=100

A | B
KT

418 (1.70) | 3.70 (1.73)
1.83 (.834) | 1.53 (.778)

2.03 (.880)
.935 (.467)

B | B
TR

4.16 (1.88) | 4.44 (1.60)
1.92 (.836) | 1.71 (.766)

2.00 (.845)
.936 (.477)

C | BFm 2.02 (.832)

3.72 (1.75) | 3.63 (1.68)
TRFEAR 1.00 (.455)

1.57 (.722) | 1.56 (.734)
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