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Abstract

In this paper, combining bisection method, we deduce new formulas by theory of
dynamic systems, prove nice asymptotic quadratic convergence properties of points
sequence {z,} and intervals diameters sequence {(bn, — an)}5>;. The numerical
experiments show that new methods are effective and comparable to well-known
methods of Newton and Steffensen.
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% Algorithm NA Formula (4) Steffensen Newton
T 2o U@l | IT 2n el T 2 el T 2 [f@d)l
1|9 1.00e+00 0.00e+00 |61 1.00e+00 8.88e-16 Divergent Divergent
219 1.70e+00 8.89e-16 |56 1.70e+00 4.44e-16 Divergent Not convergent to z* in [a, b]
3 150 4.69e+00 1.71e-13 Divergent Divergent 100 4.69e+00 1.14e-13
4 |16 1.67e+00 8.53e-14 Divergent Divergent 100 1.67e+00 8.53e-14

ﬁ*Dwmwm%ﬁﬁ@%&ﬁ%ﬁﬁﬁiﬁzW%ﬁﬁ%*%ﬁ%ﬁ%ﬁﬁLﬂ%ﬂ>
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il Algorithm NA Formula (3) Formula (14) Formula (15)
n oz |f@a)l [n ze |f@aln ze |f@a)l[n @n |f(zn)]
5 33 5.24e-01 2.22e-16 | 15 5.24e-01 0.00e+4-00 Divergent Divergent
6|49 1.97e4+00 7.11e-15 Divergent Divergent 201 1.97e+00 7.11e-15
7 149 1.00e+00 9.99e-16 Divergent 67 1.00e+00 9.99e-16| 47 1.00e+00 9.99e-16
8 |45 2.07e4-00 0.00e+00 Divergent Divergent Divergent

# 1, 2 WEERRERRNE: A CRBOHHEE NA H Newton 3%, Steffensen J&H
BARAR (3),(4), (14),(15), BI 3wk [1,4,6,10] Ak, BATERHUSGER, BEHRAEH
HE, et MR

§5. &5 i

ASCEE T — il S0 AT R, B MU 5 R B T S IR, T L
FIR R EFH {2, )} FIKERERFS] {(by — an) }5, FHEHATE. SRR YA IR
H#IEE, B Newton 3, Steffensen 345 RHAELNE T R T IRE G L.

RATBER IR, 4304 1 T A — 2B A SR X 27 7 9 RS i —
BLPHESE. EACCH, ROTEM —A SRR, EATEE0ER REEE Ml
ETHEE H, XBFORF R, 7TLAMHE R A B AR X845 51 8 2 0K
BIBEEE, ST AT T A OB .

2 £ X B

(1] %¥, BASEHAREA FHA T ER%, 1HEECE, 25(2003), 107-112.

(2] BT, B3k, AR SHX LR e FRAEIE 1, MERRT R, 24(2002),
327-334. '

(3] #W, RFT, XTFEHESEHAEBRSCEREMEE, BSERil e #R, 23(2001), 186-192.

[4] RFoT, 2B, BAEKSWIEE T RERE, BEREIHHHEER, 22(2000), 41-46.

(5] R#F 7T, MR — BBy, MAREES A%, 20(1999), 863-866.

(6] RHIT, WAL BN M SR BOERE, T80, 20(1998), 367-370.

[7] X.Y.Wu, J.L.Xia, R.Shao, Quadratically convergent multiple roots finding method without deriv-
atives, Computers and Mathematics with Applications, 42(2001),115-119.

[8] G.Alefeld, F.A.Potra, Y.X.Shi, On enclosing simple roots of nonlinear equations, Math. Comp.,
61(1993), 733-744.

[9] G.Alefeld, F.A.Potra, Some efficient methods for enclosing zeroes of nonlinear equations, BIT,
32(1992), 334-344.

[10] J.M.Ortega, W.C.Rheinboldt, lerative solution of nonlinear equations in several variables, Acad-
emic Press, New York, 1970.

[11] L.F.Steffensen, Remarks on iteration, Skand Aktuarietidskr, 16(1933), 64-72.



	313.bmp
	314.bmp
	315.bmp
	316.bmp
	317.bmp
	318.bmp
	319.bmp
	320.bmp

