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-Dimensional Matrix Expressional Form in an MHD Simulation Trial

Katsuyoshi Sotani
NEC,Japan

Abstract. In this study, we put in practice a new trial matrix expression that uses an MHD
simulation When we repeat a numerical solution of the matrix gradually changing
the coefficient case of a general Liner System, it expresses a 3-dimensional matrix Using
the results of the Liner System, a numerical solution search for minimum value
problems using algebra, we describe the point of the least minimum value, which is a
solution of the 3-dimensional matrix in this 2-dimensional matrix among minimum value
groups We define a numerical solution as a repeating 2-dimensional usual form  This
time, selecting a quality initial value’s, we search for the fast convergence of a solution
Here we try a 3-dimensional matrix expressional form of the Linear System and
report on the solution’s fast numerical results, which includes improvement of the initial
value for an MHD simulation by using a numerical solution in a Preconditioning CG

method

Keywords : MHD simulation, computational physics, 3-dimensional matrix,
3-dimensional Linear Systems, improved initial value, fast simulation
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6.3 TF-BCGSTAB
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Table 1. Comparative Table of Executive Time. (Elapse Time msec)
Itration point of previous Liner System and

mean time for next 1000 Liner Systems.

Relative Iteration Iteration Iteration
Residual 400point 500point 600point
€ TF-BCGSTAB Method| TF-BCGSTAB Method| TF-BCGSTAB Method
01072 50652 49280 50159
10 114192 110865 113094
10°® 179744 174340 178175
10°° 244760 237396 242627
10" 325535 315666 322884
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convergence
time 179744 174340 178175 msec
Fig.6. Iteration point of previous Liner Systems and

mean time for next 1000 Liner Systems.

506




ADI TF-BCGSTAB

TF-BCGSTAB
7.1
SX6/1CPU 32GB
£ 107° 107
7.2
10,000
CG
ADI TF-BCGSTAB

Table 2.  Fig.7.

Table 2. Comparative Table of Executive Time. (Elapse Time msec)

Relative Original Improved

Residual version version
& ADI Method TF-BCGSTAB Method
10° 124123 13342
10 * 307726 32845

o 107 470482 49280
103 784329 82160
10 1061965 110865
10 ° 1340203 139607
10 ~° 1675979 174340
10~/ 1999029 204267
10 8 2347292 237396
10 ° 2719990 272358
10_10 3219731 315666
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Table 3. Comparative Table of Computational Results.

O
Item

00O 0OOriginal
version
0 ADI Method

O OO Improved
version
[0 TF-BCGSTAB Method

Total elapse time(msec)

Total Vectorized ratio(%)
Total practical time for
applicable routine(msec)
The ratio of CPUtime for

applicable routine(%)

Total practical number of

times for applicable
routine(round)

1675979

78.53

1224232

73.04

5420

174340

86.65

6361

3.64

5827

508




3.1 MHD

ADI CG

9.6

31

[1] C. W.Hirt,B.D.Nichols,N.C.Romero,SOLA : A Numerical Solution Algorithm for
Transient Fluid Flows,LA-5852,(1975).

[2] Doi,S. and Harada,N., Tridiagonal Approximate Factorization Method : A
Preconditioning Technique for Solving Nonsymmetric Liner Systems Suitable to
Supercomputers, National Aero Space Laboratory , Special Paper 7,(1987).

[3] R.S.Varga, , , ,(1972).

[4] T.Tajima, Computational Plasma Physics :With Application to Fusion and Astrophysics,
Addison-Wesley Publishing Company ,Inc.(1989).

509



510



