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Abstract: Motivated by a singular technique for root-finding, two Newton’s methods are generalized to a class of iteration
formats, on the basis of which, a modification of the Newton’s method solving non-linear equations with singular Jacobian
is presented. Firstly, the new rule is described and its convergence order is analyzed. The modified singular method
requires one function and one first derivative evaluations per step. Then, numerical examples demonstrate the faster

convergence achieved with this modification than Newton’s method and some singular schemes. Finally, two practical

problems are given to illustrate the effectiveness of the proposed method.
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bh? b —2t)(h — 2t)3 h —2t)%(h — 8t 4 3b h® — (h —2t)3 bh? — (b — 2t)(h — 2t)?
Sl 2 bh® )( ) — 9143, ( ) ( ) ( ) ( )( )
12 12 6 12 4
Rb3  (h —2t)(b — 2t)3 (b —2t)%(b — 8t + 3h) hb* — (h — 2t)(b — 2t)? b2 — (b —2t)3
— - T — 64783
12 12 6 4 12
S Ll R
S 1 (3.46, 3.46,3.46) T (3.464 101 615, 3.464 101 615, 3.464 101 615)T
5245 2 (12.90,9.12,42.48)T (12.903 4879, 9.126 3134, 42.4876382)T
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*x R

ERYE

F29% QMn-M A H L PC-M EL# 1 i THI 1) 5 Fh 47
B, LR 2 80l WK 5. H9% PC-M A1 QMn-M
P E 7 AR R 2 HUA.

RO TIRAIREL, s EOPPA Fi5 5 S CPU B[]

ik 5as

.

Igs R LT HAB S,

MK 6] LLE H, KI XT3 P AN SE B i) 785K A 2k
LEUS S5, 532 QMin-M 11 PC-M 1 3 M 4B b

x5 HYMNLOILREENSHIE

S KLwb! wxH GNP!

gl Al = —0.240467, AYY) = —0.520142 AN =1 i = —0.240467, vy = —0.529142, m = (1,1,1)T

el 2 A =1, A" = —0.1 A =1 v = -1, = -0.1, m = (1,1,1)T

S5 KJ7 PC-M #3541 QMn-M #Hi%

el 1 A" 5 =0.01, u{") 5 =0.01 A 5 =0.0001, p{™ = —0.240467, uy") = —0.529 142

3245 2 A5 =001, 6{", =01 A= -1, 0l = -1, u{” = —01

6 PALEREIRMBELSRILE

Sl 1= KLW"! wx GNP! EUNM!®! K PC-M %% QMn-M i
ERIKEL 23 42 23 53 Failure 6 6

Sl 1 RHOT I HE %L 276 504 276 636 Failure 72 72
CPU I ] 20861611 3.768 606 2349275 5.111507 Failure 0.738 877 0.627 894
ERIEL 41 42 41 66 Failure 30 32

S 2 RHOT I HE 2L 451 462 451 726 Failure 330 352
CPU I ] 5.077575 5210622 5.776 266 8.079 101 Failure 4.171 664 4389710

A)
5 é?:(: l’% method for solving systems of non-linear equations[J].

AR SCER R B A A R B R R AR 2 1tk U R A
0 S A i i, 3 L T R D 2 A - A A%
2 SR TIA BR R 52 B ) UG AIE 1 55095 FA A 251,
[ AU 5 T 7 7 VA HEAT 1 LR, SRIR AR
LW, P th 37 3 R R A T AT 1. B, XTI
FA A S FAE S R B, A S B T A5 1R
ARG TR X O R FHE T AR SR 1, IX ik
T3 AN & F T A 0 ke £, xob 33 P Ve el B
IS HGERCT %, R AE LU I AR ARt — 20 iR
.
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