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On the Analysis of Electrostatic Problems

Using a Steepest Descent Method
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ABSTRACT

The method of steepest descent is applied to the analysis of electrostatic problems. The differences

between iterative method and direct method, e.g. the method of moments, are out lined. It is shown that this me-

thod converges monotonically to the exact solution and is suitable for solving a problem of large system. Numerical

results are presented for electrostatic case which show a good agreement with moment solution.
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Numerical results for Fig. 1. Numerical results for Fig. 2.

X y Moment Method Interative Method X y z | Moment Method |Iterative Method
—.93 .00 | .81266686E - 01 .81266807E - 01 66 .00 .66 | .78458611E - 01 | . 78458508 E ~01
-.79 .00 | .70711896E - 01 . 70712214 E - 01 L5611 .00 | .56 | .67468470E —01 | 67468424 E ~01
~.65 .00 | .66779480E - 01 66779964 E — 01 461 .00 | .46 | . 62869453E —01 | . 62869469E —01
~.51 .00 | .64397132E - 01 . 64397713E -01 036|001 .36 | .59784950E — 01 | . 59785048 E - 01
-.37 .00 | .52929756E -~ 01 . 52930607E - 01 26| .00 .26 | .48569813E —01 | .48569982E —01
—.27 .00 | .46494339E - 01 . 46495038 E - 01 J190 00| .19 | . 42462248E - 01 | . 42462611 E - 01
—.21 .00 | .50246649E 01 . 50246917E - 01 J150 .00 .15 | . 45875872E ~01 | . 45876149E - 01
—.15 .00 | .47177625E - 01 - 47177888 E ~ 01 11| .00 | .11 | . 43236745E —01 | . 43237015E - 01
—-.09 .00 | . 43165659E - 01 . 43165801 E - 01 06| .00 .06 | .40147835E —01 | . 40148094 E - 01
—.03 .00 | .32901426E - 01 . 32901409E - 01 02| .00 .02 | .33132400E -01 | .33132611E - 01

.03 .00 | .32901426E -01 . 32901447E - 01 -~ 01| .02].02 | .33132400E —01 | .33132515E - 01

.09 .00 | .43165659E - 01 . 43165867 E — 01 —.03| .06 .06 | .40147835E —01 | .40147967E —01

|15 .00 | .47177625E —01 . 47177890E - 01 —.05| .09 .11 | .43236745E - 01 | .43236875E -01

.21 .00 | .50246649E - 01 . 50246953E - 01 —.07| .13].15 | .45875872E ~01 | . 45876000 E - 01

.27 .00 | .46494339E - 01 . 46494768 E ~ 01 —.10| .17 .19 | .42462248E —01 | . 42462408 E - 01

.37 .00 | .52929756E —01 . 52930060 E - 01 —~.13| .23 .26 | .48569813E —01 | .48569982E ~01

.51 .00 | .64397132E - 01 . 64397199 E - 01 —.18| .31].36 | .59784950E —01 | . 59785037 £ - 01

.65 .00 | .66779480E - 01 66779518 E - 01 —.23| .40 | .46 | .62869454E —01 | .62869510E -01

.79 .00 | .70711896E -01 . 70711901E - 01 —.28| .48 | .56 | .67468470E —01 | .67468499E -01

.93 .00 | .8I266686E —01 . 81266668 E - 01 ~.33| .57 .66 | .78458611E —01 | .78458618E —01

.00 | ~.937| .81266686E —01 . 81266891 E ~ 01 —.01|—.02 .02 | .33132400E ~01 | .33132292E -01

.00 | .79 | .70711896E - 01 . 70712029E - 01 —.03|—.06|.06 | .40147835E —01 | . 40147836 -01

.00 | —.65 | .66779480E -01 . 66779550 E - 01 ~.05| ~.09 | .11 | .43236745E - 01 | .43236779E - 01

.00 | —~.51 | .64397132E -01 . 64397130E - 01 ~,07 | —.13 | .15 | . 45875872E - 01 | .45879527E - 01

.00 | —.37 | .52929756E - 01 . 52929698E - 01 —. 10| —.17 | .19 | .42462248E - 01 | . 42462348E - 01

.00 | —.27 | .46494339E -01 . 46493983E - 01 —.13| —.23 | .26 | 48569813E —01 | .48569883E ~01

.00 | —.21 | .50246649E -01 . 50246357E — 01 —. 18| —.31 | .36 | .59784950E - 01 | .59784945E —01

L00 | —.15 | .47177625E - 01 A7T177335E - 01 ~.23| .40 | .46 | .62869453E -01 | .62869441E —01

.00 | —.09 | .43165659E - 01 . 43165408E — 01 —.28 | —.48 | .56 | .G7468470E ~01 | .67468450E —01

.00 | —.03 | .32901426E -01 . 32901230E - 01 —.33| .57 | .66 | .78458611E —01 | .78458588E ~01

.00 .03 1. 32901426E - 01 32901276 E - 01 J00| .00 |.03 | .21653175E - 01 | .21653005E - 01

.00 .09 | .43165659E —01 . 43165518E - 01 .00 | .00 |.09 | .30701589E -01 | .30701478E - 01

.00 .15 .47177625E - 01 CATITTA98E - 01 00 .00 | .15 | . 34464384FE ~01 | .34464304E - 01

.00 .21 | . 50246649E - 01 . 50246530 E ~ 01 .00 .00 |.21 | .37514349E - 01 |.37514293E -01

. 00 27 | . 46494339E ~01 . 46494204 E - 01 00| .00 |.27 | .35364225E —01 | .35364188E —01

.00 .37 | 52929756 E - 01 . 52929594 E - 01 .00 .00 |.37 | .4139456E -01 | .41396401E —01

.00 51§ .64397132E - 01 . 64397026 E ~ 01 00| .00 | .51 | .52468446E —01 | .52468390E —01

.00 .65 | .66779480E - 01 . 66779403E - 01 .00 .00 |.65 | .56732713E -01 | .56732673E —01

. 00 .79 | .70711896E - 01 70711844 E - 01 L0000 |.79 | .62377678E —01 | .62377649E -01

.00 .93 | .81266686E - 01 . 81266658 E - 01 L0010 .00 |.93 | . 74017442E -01 | .74017423E -01
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67. 9913489%57 1600

28. 49664073854700
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