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1: Domain Decomposition

3.1 Capacitance Systemr

X (3) 2EEET L,
Arrttr + ArRuR = fr ) (4)
R-1 o
> Apr+Arr=fr - (5)
r=0
LhBe R (4) XhiEbRD
Ur = A:Tl(.fr - ATR’“‘R) (6)

ERHWT u, 2HET 2 & AR ug KT OHEX

C’U,R = SR (7)
7C7£ I/\
R-1
C=Arr— Y Ar-A; AR ' (8)
r=0
R-1 ) :
sr=fr— Z ARTA:rlfT (9)
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BB TE B, Th% capacitance system &FES,

3.2 Capacitance System D&
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Domain Capacitance Matrix Domain

a dense matrix o . o dense matrix

& sparse matrix ® sparse matrix
B4 2: one line boundaries 3: two lines boundaries
Cholesky Decomposition of A,, O(M3/K)
making the Capacitance Matrix - O(M?)
solving the Capacitance Matrix by PCG || O(M®2K1/?)
backward substitution on each domain || O(M°/K)

If K is O(M'/3), the total computational complexity is the minimum O(M?8/3)

# 1. Computational Complexity
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Domain

Domain

Bubdomain §

ibdomain

Capacitance Matrix

Capacitance Matrix

two lines boundaries

.
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B4 5

one line boundaries

>4 4

Capacitance Matrix

Domain

B4 6: structure of capacitance system
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a Subdomain Capacitance Matrix
| I—

[ Processor A

B Processor B

Processor A:

B Processor B

Processor C

] Processor D

7: Cholesky decompositioh of a subdo- B 8: data constribution of the capacitance

main matrx
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Source Term Diffusion Constant
Diffusion Constant

A\

Ct= 500 =10 1=113-100{(x-03)+ (y-02)} k=10
Ji=-s00 [Jk=K (1.0,1.1,10.0, 100, 10000 ) (k=K (10.1.4.100. 1000 1000.0)

o5

BJ 9: Problem 1 B4 10: Problem 2

| k= [ 1.0] 1.1]10.0 ] 100.0 | 1000.0 |
DDM(2x2) [ 12] 43| 53] 57 61
DDM(4x4) || 32| 72| 81 87 92
DDM(8x 8) || 45 (101 | 120 131 138
CG 107 | 267 | 683 | 1810 | 4328
ICCG(1,1) 65 81| 94] 100 110

# 2: Diffusion Constant 1

w=g¢g on  0D. (12)
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‘complexity

232 B4xse 128x128

11: the complexity of problem 1
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13: time to solve the problem

5.4 FIETEER
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