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J
O 20>

K
A,?50@/ 15 1<, -5?L@50

(A, B, C, D)
O 20> 1<,.,75., 1<, H506,J-5?L@50

(M, I, J, K)
3/ ,0H?5/,> 3015 1<, -5?L@50

(A, B, C, D)
Kb<I/ G, 6,.37L 1<21 1<, H<53H, 57

d6 = −1 − i
O 75. 1<, -5301/ 57 1<, -5?L@50

(M, I, J, K)
2??5G / 15 ,4A,> 31 30

P
Kw / G, I/, .,>I0>201 0I4A,. /L/1,4 15 G.31,

Sk

20>
Lk

O G, H20 051 ,2/3?L 4 2N, H54-2.3/50/ O /5 G, 50?L ,J24 30,1<, p./1
4th

>3@31/ 57 1<, .,2? 20> 34 2@302.L -2.1/ 57
Sk

15 H<55/, ,2H<
dk

K b<I/ O 30 1<3/ -.557 O G, 4I/1 12N, H2.,15 1<, ,..5. >I, 15 1<, H54-2.3/50/ K }5. 30 /120H, O .21<,. 1<20 H50/3>,.
x = 1

2

20>
y = 1

2

G, I/, 1<, 1G5 /1.23@<1?30,/
x = 1

2 − 1
16

20>
y = 1

2 − 1
16

30 5I. ,J24-?, K +, 6,.37L 30 1<, /24, G2L 1<, ,0H?5/I., 57 1<, h j50,/ 57
(M, N, N ′, M ′)

3015 1<, h -5?L@50/ /1,44,> 7.54
P
K F0 5.>,. 15 p03/< 1<, -.557 O G, I/, 1<, /24 , 4,1<5> G 31<

T6 = (M, N, N ′, M ′)
O 1<,0 G 31< 1<, 1.2- ,j53>/

T5
O
T4
O
T3
O
T2
O 20>

T1
>,p0,> 21 ,2H< /1,- K b<, p@I., q /<5G / 1<,-.5@.,// 57 1<, -.557 KF1 3/ H?,2. 1<21 /12.130@ G 31<

E1 ∈ P0 = {x + iy ; 0.64 ≤ x ≤ 1.4, and − 2
5x ≤ y ≤ 2

5x} O 3 K, K 1<, 2.,2 3015 G<3H<
d1 = 0

O 1<, 0,G 2?@5.31<4 H506,.@,/ s/,, p@I., it KC0, H20 0513H, 1<21 O 30 5.>,. 15 2?/5 -.56, 1<, H506,.@,0H, 57 1<, 5.3@ 302? 2?@5.31<4 O G, <26, >,p0,> 2 -,012@50.21<,. 1<20 2 1.2-,j53> 21 1<, 31,.21350 k O 20> G, <26, H50/3>,.,> 1<, /- ,H32? HI1130@ 5I1 57 1<, p./1 31,.21350 K+, <26, -.56,> 1<21 /12.130@ G 31<
E1

3015
P0
O 1<, 0,G 2?@5.31<4 H506,.@,/ K b<3/ -.557 .,mI3., 4IH< ?,//H54-I121350/ 1<20 1<, 5.3@ 302? 50, 20> 31 H20 A, >50, AL 2 -,0=20>=-,0H3? 4 ,1<5> KwH1I2??LO 15 >,p0,

Tk−1
O G, H54-I1, 1<, h 201,H,>,01/ 57

Tk

sG 31<
k = 7 · · · 2t K b<, -5?L@50/ H50/3>,.,> <2630@?,// 1<20 i 6,.13H,/ O G, H54-I1, ?,// 1<20

9 × 5
1.20/75.4 21350/ AL

τ−1
dk

21 ,2H< /1,- K b<I/ 1<, -.557 .,mI3.,/ ?,//
i



–2

–1.5

–1

–0.5

0.5

1

1.5

2

–1.5 –1 –0.5 0.5 1 1.5 2

��� ���� × –2.5

–2

–1.5

–1

–0.5

0

0.5

1

1.5

2

2.5

–1.5 –1 –0.5 0.5 1 1.5 2

�� � ���� Ø
Ï ÐÑÒWS Ù Ô b<, /1,-/

5
20>

3
57 1<, -.557 K

–2

0

2

–1 1 2

0P

ÏÐÑÒWS Ú Ô w1 /1,- f
~



ÛÜ ÝÞßà

á áâ âã ãä ä å åæ æç çè è
é éê ê

ë ëìííîî
digit selection

Computation of Computation of

ln Tablearctan Table

4
4

range reduction

init. step

L0 E0

L1 E1

L2 S2

Lk

Lk+1

dk

dk

Sk+1

Sk

Lk+1 Sk+1

ÏÐÑÒWS ï Ô H3.HI 31 75. 1<, v=45>, 57 89:
1<20

9 × 5 × 6 = 270
H54-I121350/ 57 k=E -5301/ K }5. /L44,1.3H2? .,2/50/ G, H20 2--.5J 34 2136,?L >363>, AL k 1<,0I4A,. 57 -5301/ 15 A, H54-I1,> K

ð \ y%)`Ç%)z ]|§©z|z^(%(]_^F0 1<3/ /,H1350 O G, -.,/,01 2 A.3,7 >,/H.3-1350 57 1<, 34-?,4,0121350 75. 1<, H2?HI?21350 57
ln(z)

K b<, 2.H<31,H1I.,-.5-5/,> <,., I/,/ >3.,H1?L 1<, 2?@5.31<4 -.,/,01,> 2A56, K w / 30 -.,635I/ /,H1350/ O G, H50/3>,. 50?L 1<, v=45>, 571<, 2?@5.31<4 K +, /<5G / 30 p@I., i 1<, >3Á,.,01 H54-50,01/ 57 2 >,>3H21,> H3.HI31 75. 1<, v=45>, Kb<, H54-I121350/ - ,.75.4 ,> >I.30@ 2 89: 31,.21350 2., ;
• }5. 1<, 62.32A?,

L
;

Lr
k+1 = Lr

k − 1

2
ln

[
1 + dr

k × 2−k+1 +
(
dr

k + di
k

)
× 2−2k

] s~t
Li

k+1 = Li
k − di

k arctan

(
2−k

1 + dr
k × 2−k

) slt
• }5. 1<, 62.32A?,

S
;

Sr
k+1 = 2 (Sr

k + dr
k) + 2−k+1

(
Sr

kdr
k − Si

kdi
k

) sñt
Si

k+1 = 2
(
Si

k + di
k

)
+ 2−k+1

(
Sr

kdi
k + Si

kdr
k

) sht+, <26, /<5G0 1<21 89: 2??5G / 1<, H54-I121350 57 1<, H54-?,J ?5@2.31<4 20> ,J-50,0132? 7I0H1350/ K b<,.,75., O31 4 2N,/ 31 -5//3A?, 15 H54-I1, 4 20L ,?,4 ,012.L 7I0H1350/ 57 .,2? 20> H54-?,J 62.32A?,/ sH54-?,J ,J-50,0132? 20>?5@2.31<4 7I0H1350/ O H54-?,J 4I?13-?3H21350 20> >363/350 O H54-?,J 7I0H1350/
(ab)ez

20> (
a
b

)
ez
O .,2? 7I0H1350/

sin
O

cos
O
arctan y

x

O
ln(x2 + y2)

O
x
√

a
O
x
√

a2 + b2
O
x/

√
a2 + b2

O 20> k=E .5121350/t K ò5I H20 .,7,. 15 eqg O 75. 1<, >,123?/ 571<, G2L 1<,/, 7I0H1350/ 2., 5A1230,> KF0 5.>,. 15 5A1230
p
/3@03pH201 A31/ O 89: .5I@<?L 0,,>/

p
31,.21350/ 20> 1<, /15.2@, 57 9p

2

H50/1201/ K 89:?55N/ 45., H54-?3H21,> 1<20 BCDEFB AI1 1<, I/, 57 2 .,>I0>201 0I4A,. /L/1,4 42N,/ 31 4 5., 301,.,/130@ /30H,2>>31350/ s/IA1.2H1350/t H20 A, -,.75.4 ,> G 31<5I1 H2..L -.5-2@21350 K P,6,.2? 2I1<5./ /I@@,/1,> .,>I0>201 6,./350/57 BCDEFB O 15 @,1 72/1,. 31,.21350/ el O ñ O h O fóg O AI1 31 .,mI3.,/ 2 >5IA?30@ 57 1<, 31,.21350/ 30 /-2H, 5. 30 134 , K
l



ô \ *_^*©a ']_^+, <26, -.,/,01,> 2 0,G 6,./350 15 1<, 89: 2?@5.31<4 G<3H< 34-.56,/ 1<, 5.3@ 302? 50, O 20> G<3H< H20 A, ,Q H3,01?L34-?,4,01,> 50 <2.>G2., K b<3/ 2?@5.31<4 A,H54 ,/ 45., 301,.,/130@ 15 34-?,4 ,01 1<20 51<,./ .,>I0>201 BCDEFB K F12??5G / 15 H54-I1, 45., 7I0H1350/ G 31<5I1 1<, >.2GA2HN 57 1<, /H2?30@ 72H15. K ¥ ?,4 ,012.L 5-,.21350/ H20 A, -,.75.4 ,>30 .,>I0>201 2.31<4 ,13H K b<I/ G, 5A1230 20 ,Q H3,01 34-?,4 ,0121350 57 1<, 89: 2?@5.31<4 K b<, >.2GA2HN 57 1<,p./1 31,.21350 <2/ >3/2--,2.,> G 31<5I1 .,>IH, 1<, >54 230 57 H506,.@,0H, K u5G 21 ,2H< /1,- O 1<, >3@31 /,?,H1350 3/4 2>, 30>,-,0>,01?L 50 1<, .,2? 20> 34 2@302.L -2.1/ ; 3 K, O 1<, .,2? s.,/- ,H136,?L 34 2@302.L t -2.1 57 dk

50?L >,- ,0>/57 1<, .,2? s.,/-,H136,?L 34 2@302.L t -2.1 57 Sk

K }I.1<,.45., O 1<, .20@, .,>IH1350 3/ 2?G2L/ 42>, G 31< 50 ?L 50,/<371=20>=2>> 5-,.21350 K M0?3N, 1<, 5.3@ 302? 50, G<3H< G2/ 6,.L H54-?3H21,> O 1<, 0,G -.557 -.5-5/,> 30 1<3/ -2-,.3/ ,2/L 20> H20 A, /<2-,> AL <20> K
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