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f(x)=0
f(x) (%) Z00
0241 ’ :7 A
f(x)=0 . .
, S (x) #0
f(x)=0 (1)
[a.b]
g(x) = e"f(x), aZ0, | al<+ oo (2)
x* g(x)=0 [a, bl . .
el (x), f(x) 20,
(x) = “"lf()l={ “ (3)
TS T L e ), fla< 0
x €[a, b]  wv(x) >0, x= x .
[a,b] o (v)+f (x) Z0
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{d_x:_ gla) __ ___flx)
de =7 & (x) T of (x)+ f T (x) (4)
x(0) = xo, X0 E[a, bJ,
() [a b] (4) y y
1 Vx € [a,b] o (x)+ f (x) ZOf(a)f(b) < 0,G(x) =-
flx)/calf (x)+ f ' (x)) L_ ., (4) (0, + o)
tlj{nmx(t,xo): X, xo0 €[a,b] (5)
x= x(t,x0), x0 €[a,b], t> 0, (6)
x (1) [a, b]
Sf(x) ; (4) (0, + ) (5) ,
(3) v(x)
(iYv(x )=0 wv(x)> 0,x €[a, b]\ x ;
e o) ) 20
(1) di =

S () £ () S f(x) <0
el f(x)l== v(x)< 0 x €[a, b]\ x" ¢

B x) (4) x
. (6 .
g (x)+f (x) Z0 (1) [a.b] . (1)
[a, b] x* x , g(x)=0 (a,b) x* xN,
g(x')=0 g(x)=0 g(x)=e"(f(x)+ [ (x)) (a.b)
& MAHrf(B)=0 o b] S (x)+f () 0
: x (1) [a.b] . .
1 G(x) L f(a)f(b)< 0O qf(x)+f/(x) Z0, x E[a,b]
[a, b] %0 (6) (1) [a,b] .
(2) a= O
) « ”
(4)
Fuler 3] (4),
B 1= xn— haf (x0)/(of (x) + f ' (x0))  (n= 01,2 ) (7)

Xnt 1= Xnpexp(-— hnf(xn)/x,l((f(xn)+f/(x,,))), (xn Z0;n= 01,2 ...
(8)

[ f(xm1) 1< f(xa) ], a< xmw1< b n=0,1,2, ...®
1 Euler s {xr} 90,,_>9c*,71_>
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oo he Z1
he =1
Xws 1= Xn— f(x)/(Of (x0)+ f (x2)), (n= 0,12, .. (9)
Xnt 1= Xnpexp(-— f(xn)/xn((f(xn)+f/(x,,))), (xn Z0;n= 01,2 ...)°
(10)
2 f(x) « S(x" )= 0f (x7) 20 o (x)+ f
"(x) Z0, (9) (10
Ci(x)= x— f(x)/ (o (x)+f (x))
Pr(x) = xexp(- f(x)(x(@”(x)+f/(x))), ,
P Ux )= x ,P(x )= 0 Pfx )= x , Pfx )= O
M (9) (10)
flx)  f(x) :
E[(P,f]: 21/(1+01)’
f(x) . (%) 0, ( [4])* 2
(9) (10) a= 1
ns 1 = x”_f(x,j-l(-x]:)/(xn)’ (n= 0,12 .. (11)
Xnt 1= Xnpexp(-— f(xn)/xn(f(x,,)+f/(xn))), (2o Z0;n= 0,12 ..)¢
(12)
(9 (10 a= 0,
Xnt 1 = XIz—f(Xn)/f,(XH), (n: 0, 1, 2, ---) (13)
Xns 1= xnexp(— f(xn)/ 2  (x0)), (%0 Z0;n= 0,12 -.)° (14)
(9 (10 « 7
3
1 f(x)=xe"=0.1= 0 [a,b]=/[02]
xo= 1, (11)
x4= 0.111 832559158 962 9, f(x4) ~— 4.8 x 107"
xo0= 1 °
xo= L1, (11)

xa= 0.111 832559158 962 2, f(x4) ~— 6.3 x 107 '%

xui= 0.111 832558761 738 9, f(x111) == 3.2x 10 "
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2

xo= 2, (11)
xs= 0.111 832559158 963 0, f(xs5) ~— 409 x 107 '®
xo= 2 [0, 2] .
2 f(x)= arctanx = 0 [- 0.4,5/ .
x0= 5 (11)

x10 = 0.32% 107, f(xw0) =0.32x10 ",

B

xo0= 3 (11)
xg =~ 0.64x 10" f(xg) = 0.64x10 ",
xo= 2 (11)
x7=0.94x 10", f(x7) =0.94x10 ",
(9) (10), f(x)

"(x) 20 .
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A Significant Improvement on Newton’ s Iterative Method

Wu Xinyuan
(Department of Mathematics, Nanjing University, Nanjing 210093, P R China)

Abstract: For solving nonlinear and transcendental equationf ( x) = 0, asingnificant improvement
on Newton’ s method is proposed in this paper. New“ Newton Likeé’” methods are founded on the ba-
sis of Liapunov’ s methods of dynamic system. These new methods preserve qudratic convergence
and computation efficiency of Newtori s method, but remove the monotoneity condition imposed on

flx):f () Z0.

Key words: nonlinear equation; transcendental equation; dynamic system; iterative method, New-
ton method, numerical analysis



