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CG and COCG methods with Quadruple-Precision Arithmetic
in Electromagnetic Field Analysis by HDDM
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This paper deals with a parallel finite element analysis by Hierarchical Domain Decomposition Method
(HDDM) of an electromagnetic field problem with a quadruple precision floating point number. A
Conjugate Gradient (CG) method for real symmetric matrices and a Conjugate Orthogonal Conjugate
Gradient (COCG) method for complex symmetric matrices are implemented in the quadruple precision
for the parallel computing. Then, the HDDM with the quadruple precision arithmetic for the
electromagnetic field problem is implemented by the C language. As a result, the convergence of the
iterative method is improved, and the minimum residual norm is reduced by approximately four orders of
magnitude in a high-frequency electromagnetic field analysis.
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typedef __complex128 Complex128 ;
(a) __complex128% D BII4 % & 7%

typedef struct {
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(b) Time-Harmonic Eddy Current analysis.
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(c) High-Frequency Electromagnetic Field analysis.
6. INREREDLLES.

10000

-C-11-03 -



C-11-03
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Double Quadruple Q/D

Magnetostatic

4.278591e-06 | 4.108636¢e-06 |9.60278e-01

TH Eddy |3.564778e-06 | 3.564556e-06 [9.99938¢-01

HF _EM 5.549787e-17 | 6.805313e-21 |1.22623e-04
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