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, 1 100 ( )e
2
AR EFE, B 8 B 3 AET, T4 FIAK & IUT?
( 1):
1) (8 (7 5 T“-(s) Tr(7)
2) (3 (4 ;
3) ( ) (32) (21), e Mi®
(3); —
4) 4- 3= 1; E" 32) + = | 1) =] (53
5) 53/1= 5% -
, 1
X1 X2 ,Ri R )
SR & 0
+
Y= chi— f 22| (2)
1l , (581~ 618  AD) ,
al_Khowarizmi 825 , ( algorithm) ,
, (Khitai Method) *
Khitai  China, Khatai, Chatayn, Chataain .
Leonardo Fibonacci( 11707 ~ 12507
) , 13 Fibonacei ,
<1202 (
Liber Abaci® , De Regulis el_Chatayn, .
, hisab al_Chataain, Chataain ~ China®
. 23.8 ( [ 5], p-202)
4 :
SH T i, Z R, B AR =, LR = P LT
Fibonacci » De Regulis el Chatayn ~ De Regulis el Chataieyn
Duarum Falsarum Posicionum Regula® ( method of
double false position), s s
[6] .
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f(x)= 0 (3)
X1 X2 , f(x1)  f(x2),
_xf(x1) = xif(%)
= e (e Y

Slx) <0 f(x2) < 0 3)

xof (x1) = xi(f2)
S(x1)= [f(x2)
fo(x),

f/(xl)zfx]_ xz’

X1— X2

X3 =

X = x1- f7(x1)
- fo(x)’
(1642~ 1727 )
f(x1)f(x2) <0,
[7.8]°

X2 x3), (x1,x2),

B x1fof 3
YT fi- - f) T
xof if 3 N
(f2= fU(f2- f3)
xy 2
(f3= f(fs=f2)
fi= f(xi)e

Duffing
R(u) = W+ u+ &= 0
w(0)= A 4 (0)= 0
u(t) = Acos @

Ri(t, & = EAcost; :

2
w3 = (,)’

. 1) . f(x1)>0 f(x2)> 0:2)
f(x)ef(x2) < O

(4)

(x1,22)  (%2,%3),
Cfx)(xi— x2), (s
=T ) - f(x) )
(6)
(7)
! (%1 x2)
2-
(x1,
(8) °
(9)
(9) « o= 1

Ra(t, €) = (- &+ 1)Acos @ + &l cos e
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o iR 10, €) = W3R 10, € 0
Raof 10, € — Rif 10, €) (10)
1o = 0
Duffing ,
, OIRy0.8 - DBRI(0,8) (1- FJA+ el’- g4’
R2(05 8)_ R[(O, 8) - (1— (*)2)/1 -
1+ 1% (11)
T
T === (12)
J1+ @
4 /2 dx {.Az
To = k= 5 (13)
J1+ g2 Jl— ksin’x 2(1+ &)
]
a2 0 0. 042 Q0 087 0. 136 0.19 0.25
T o ) 6. 283 6. 187 6 088 5. 986 5.879 5 767
T (10) 6. 283 6. 155 6 26 4 5. 895 5.760 5 620
€ , I )
u= Acos& .
, € . €
nd o ,
. Ta 2J”” dx 2
lim o= = —E——= =x1.68575= 1073 14
e T o [1- 0. 5sin’x T (1
3 . g~ o ,7.3% !
u= (A- B)cos@¥+ Bcos3w* (15)
=1, Ri(0,8) = &A’; &= o |
R20,8 = (- @+ 1)(A- B)+ (- 99+ 1)B+ &1’ =
(- o*+ 1A - 8B + gl
(10),

WiR(0, €)= R0, €)
R0, €)- Ri(0.€)
(1= JA- 8BS+ o'~ ew’s’ _
(1- &*)JA - 8B

2
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3 2
a’(l- o)
MOD Pas s (16)
I2A+ 8B+ e~ J(2A+ 8B+ eA¥)’— 44(1+ &%)
N 2(A + 8B)
B , . (17) o
[ 10] [11] o
, al Khowarzmi( 85  AD)

Fibonacci( 1201 ) , .
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Ancient Chinese Algorithm: The Ying Buzu Shu(Method of
Surplus and Deficiency) vs Newton Iteration Method

HE Ji huan" >
(1.LNM, Institute of Mechanics, Chinese Academy of Sciences, P R China;
2. College of Science, Shanghai Donghua University, Shanghai 200051, P R China;
3. Shanghai Institute of Applied Mathematics and Mechancis , Shanghai University,
Shan ghai 200072, P R China)

Abstract: An exploratory discussion of an ancient Chinese algorithm, the Ying Buzu Shu, in about
2nd century BC, known as the rule of double false position in the West is given. In addition to point-
ing out that the rule of double false position is actually a translation version of the ancient Chinese al-
gorithm, a comparison with wel known Newton iteration method is also made. If derivative is intro-
duced, the ancient Chinese algorithm reduces to the Newton method. A modification of the ancient

Chinese algorithm is also proposed, and some of applications to nonlinear oscillators are illustrated.

Key words: ancient Chinese mathematics; Jiuzhang Suanshu(Nine Chapters); Newton iteration

method; Duffing equation



