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Abstract
This is a study of the Durand-Kerner and the Aberth methods for finding all the roots of
a given algebraic equation simultaneously, with no accumulation of rounding errors. Some pr-
operties concerning the convergence of the methods are shown. Numerical examples are given,
which show the usefulness of both methods.
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Table 1 Coefficients of P(z) (n=10)

Example 1 Example 2 Example 3
a, —~0.206D+03 —0.200D+05 ~0.806D+03
a; 0.108D+05 0.100D+-09 0.284D+06
ay —0.215D+05 —0.214D+09 —0.572D+08
a, 0.106D+04 0.226D+08 0.719D+10
as —0.211D+62 —0.732D+06 —0.580D+12
as 0.211D4-00 0.341 D404 0.294D+14
az —0.106 D02 0.124D+-03 —0.860D+15
as 0.217D-05 —0.353D-04 0.116D+17
ay —0.155D-09 0.244D-11 —0.198D+417
ajo —0.114D-15 0.115D-19 —0.197D+13
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Table 2 Computer results for Example 1, obtained by the DKA method (N=number of iterations

required to obtain the solutions)

i R.(G:) In(Gi) 1P(@;)] Ti N
1 0.106332109163974D+03 0.0 0.37D+402 0.27D—14 15
2 0. 975981712090324 D+-02 0.0 0.36D+02 0.51D—14 15
3 0. 201966202100389 D+01 0.0 0.10D—11 0.82D—17 43
4 0. 145818217966618 D—01 0.0 0.32D—-26 0.42D-17 78
5 0. 105283140603405D —01 —0.370649373016221 D— 02 0.10D—26 0.42D—17 78
6 0.105283140603405 D01 0. 370549373016221 D—02 0.15D—26 0.59D—17 79
7 0.717252949793519D —02 —0.157431993295470D—02 0.21D-27 0.26D—17 78
8 0. 717252949793519D— 02 0.187431993295470D—02 0.56D—28 0.70D—18 79
9 0. 748251362690443D—04 0.0 0.20D—32 0.13D—21 81
10 — 0. 728060227631396 D—06 0.0 0.0 0.0 81
Table 3 Computer results for Example 2, obtained by the DKA method
i R(d;) In{dti) | P(a;)| 7i N
1 0.101452357575671 D+05 0.0 0.88D+21 0.27D-12 16
2 0. 985262337107446 D+-04 0.0 0.25D+22 0.98D—12 16
3 0. 203133831196705D+-C1 0.0 0.62D—08 0.46D—17 77
4 0. 422753872604602D— 01 0.572143466166178 D—02 0.10D—19 0.12D-17 103
5 0. 422753872604602D— 01 —0.572143466166178D—02 0.68D—19 0.78D—17 104
6 0. 346627217745842D—01 0.0 0.51D—20 0.15D—17 104
7 — 0. 968073448598706 D— 02 0.0 0.29D—21 0.13D—18 106
8 0. 144550558029464D — 06 0. 766017985462602D—08 0.22D—37 0.76D—24 135
9 0. 144550558029464 D— 06 —0.786017985462602.D— 08 0.27D—37 0.95D—24 135
10 —0.442538411734872D—08 0.0 0.0 0.0 134
Table 4 Computer resuts for Example 3, obtained by the DKA method
i R.(a;) In(di) 1P(d;)] Ti N
1 0. 208656481927376 D+03 —0.607342210954871 D—12 0.39D+08 0.10D—10 11
2 0. 140962912987680 D+ 03 —0. 846384956893410D+02 0.49D+06 0.49D—12 14
3 0. 140962912987680.D 403 0. 846384956893410D+02 0.30D+07 0.30D—11 15
4 0. 667561192765570D+02 0.607897445151407 D402 0.14D+03 0.30D—14 19
5 0. 667561192765570D 402 —0.607897445151407 D402 0.69D+03 0.15D-13 18
6 0. 860643529009374 D02 0.0 0.77D+03 0.11D—12 19
7 0. 469314780068872.D+02 —0.180741497794309D+02 0.64D+02 0.17D-13 19
8 0. 469314760068872D+02 0. 180741497794309 D+02 0.46D+02 0.12D-13 19
9 0.197824311858750.D+01 0.0 0.19D—02 0.12D-17 19
10 —0.994891505705337 D —04 0.0 0.0 0.0 20
Table 5 Computer results for Example 4, obtained by the DKA method
i R.(a;) Tn(dii) 1P(d:) Ti N
1 — 0. 200000000070451 D+01 0.0 0.0 0.0 26
2 —0.199999999922764 D +-01 0.0 0.0 0.0 27
3 0. 10000C000000000 D+ 01 0.0 0.0 0.0 6
4 0. 552173605168983 D —20 0. 100000000000000D+01 0.22D—19 0.66D—20 6
5 —0. 100000000000000 D+ 01 0.0 0.0 0.0 6
6 —0. 496029669703932D—19 —0. 100000000000000 D+01 0.19D—18 0.60D—19 6
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Table 6 Comparison of computing time (msec)

‘ DKA :Abenh} Bairstow Jarratt

672(diverge) |

Example 1 283 245 183(diverge)
Example 2 407 350 621(diverge) 130
Example 3 101 87 35 123(diverge)
Example 4 54 50 | 19 30
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