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1 On Halley’s Iteration Applied to the Calculation of Radicals
of a Complex Number by KOHE! SATO (Department of
Mathematical Engineering and Instrumentation Physics,
Faculty of Engineering, The University of Tokyo).
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Table 1 Examples of iteration by @(2, N, z) derived
from K®nig's formula, The iteration con-
verges to the square root of a positive
constant a (here, a=2) so far as the real
part of z is positive.

k| o2 2,10) | 042 3,10) | 04(2, 4,10) | 942 5, 10)
0 10. | 10. 10, 10,

1 5.1 ‘ 35009338 | 2.7460384 | 2.3113607
2 2.7460784 | 1.6504752 | 1.4442381 | 1.4165057
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Table 2 Theoretical evaluation of the speed of

Halley’s method relative to that of New-
ton’s method. We have r(n) in the worst
case and #(n) in the binomial case. L(n)
means the least number of multiplications
necessary to obtain 2 from 2. (Cf. formulae

©)(N.)
degree n | r(n) L(n) 7(n)
2 0. 95058 1 1.18872
3 0. 99060 2 1.26797
4 1.00861 2 1,58496
5 1.01890 3 1. 32080
6 1. 02556 3 1.58496
7 1.03023 4 1. 35854
8 1. 03367 3 1, 84912
9 1.03632 4 1. 35853
10 1,03842 4 1.58496
o 1. 05664 o 1.58496
r(n)=(2n—1) logz 3 (6)
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Table 3 Theoretical evaluation of the average
speed of calculation by the iteration of
Kbnig's formula (1) applied to the case
f(z)=2'—a, relative to the speed of New-
ton’s method.

N speed H N speed

3 1.1887 7 1.0528
4 1. 0000 8 0. 9000
5 1.1610 9 0.9510
6 0. 9694 ;L 210 <1.0000
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Fig. 1 Convergence regions of Newton's and Halley’s methods

applied to the calculation of zeros of z*—a. Zeros are
expressed by n dots. Halley’s method is preferred
because convergence regions without any zero in them
occupy less area,

6. & & He &

Halley 23 Newton RO THVLES % 5 DK
BETHIICOPbLT, BARZERE—BRicEoh
TRV, DR ELREBOFHICETZRD,
FOh2BEB - LE-TORNEES. BEHOK
BONOHBEEELO KBS RIIEIRL 1205, Foy
S LREHHET, PIBOEEMEELTHFED LD
ThHb. FEZIHEAAEHE €Y 2 —HED HITAC
YRATFLEFHED <4 a2 TRS-80 O WH TF-»



Vol. 21 No. 3

TRERBEORREZE. ABRIBRERUAORYES
BRICHL TOKBHER OB E T > THIL.

2 F XK

1) Newton, I.: De Analysi per aequationes num-
ero terminoum infinites (1669?), The Mathe-
matical Papers of Isaac Newten, Vol. II. pp.
206-247, Cambridge University Press(1968).

2) Halley, E: Methodus nova, accurata et facilisi
..., Phil. Trans, Roy. Soc. London, 18, pp.
136-148 (1694).

3) Konig, J.: Ein allgemeinen Ausdruck--:-+ ,
Mathematische Annalen, 9, pp. 530-540(1876).

Halley it X2 HEBORRBOHERKOVT 253

4) Julia, G.: Mémoires sur I'itérations des fon-
ctions rationelles, Journ. de Math. Pures Appl,,
Te série, IV, 1, pp. 2-245 (1918).

5) Sato, K.: Equivalence Class and Invariant
Figures:--, Memoirs of Numer. Math,, No. 5,
pp. 1-32 (1978).

6) (hHE: 1 EXERABREE O RNKEBHEOIR
IZOWT, tHHNE, Vol 19, No. 8, pp. 722-
729 (1978).

7) i EEROBRRBEIUERERDIRE
DN, HHRMEELRIGE Vol 20, No.
1, pp. 91-93 (1979).

(RRFN 54 42 11 7 26 BXAY)
(FR155 422 A 8 BIRIR)



