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Abstract This paper presents a brief review on the recent
advances in applications of iterative methods to studies on stability
and Hopf bifurcation of time—delay systems. In stability analysis, the
Newton—Raphson iterative method is used to calculate the rightmost
characteristic root(s), with the help of the Lambert W function. In
Hopf bifurcation analysis, the iterative method is applied for finding
an approximate solution of the bifurcated periodic solution. In both
cases, the iterative methods are very effective.

Keywords
method

time—delay systems; stability; Hopf bifurcation; iterative

[1-3]
’

: 2008-11-17
(10825207, 10532050) ;

2009,27(2)

o ’

Hopf y

XERS

[6-10] Hopf

Raphson

o

[12-14]
o

[16-20]

)

0 Newton—-Raphson

, :zhwang@nuaa.edu.cn

Lambert W ,

1000-7857(2009)02-0062-04

Hopf

[4-5]

[15]
o

[12-14]
o




) oMk —

-
(Special Issues) .ze; l:\i
Lambert W . F(s")F'(s”
(F/(S*))z <1 (4)
Lambert W we'=z(z € G) w=w(z),
, W(2)i=0, £1, 2, =), Wy) s 0 ap . F9=0,
. W0)=0.  Lambert W s+ (4) o ;o
atbe =0 si=—at W, (<bre)r (i=0, +1, 2, : Lambert W
as"=W(as'e™"), a, as'=Was"), s
)
Re[W (~bre™)]<ar : - =0, ., B
s Lambert W
max ReW()=ReWz) (¥YzeC) (1) Fs) o
i=0, £1, 2, - , F(S) f(s)
’ o ,Fs) ,
, Lambert W S i Nyquist [12-14]
ﬂS) ) a>0, B , 1 .2
4]
Fi) (LMI)
F(s)=as—Wq((as—Bf(s))e) (2)
s Newton—Raphson . .
. :S__Fs" =0, 1,2, ) 3 x(t)+px(i—7)=—ax(t)+btanhx(t—0) (Ipl<1)
n+l n F/ (S,,) 9 Lo <y ,LMI R
Halley
) -1 s)=s+pse +a—be™”
N Fs,) (1 F(s )F'(s,) (=0, 1,2, ") fis)=s+pse+a-be
n+l n F,(S,,) (Fr(sn))z 9 Lo L9 a:ﬁ:l/lOO, ( l ) s
o Newton—Raphson , 3 ) 2 o
Nyquist D
1
Table 1 Rightmost characteristic root(s) of the neutral time—delay system
e
p=0.6, 7=0.15, a=0.6, b=0.493, 0=0.3 -0.06097650934
p=-0.7, =9, a=0.6, b=-0.3, 0=10 —-0.01873375302+1.443203614i
p=0.6, 7=0.1, a=0.6, b=0.36, 0=0.3 —0.1396378993
p=0.2, 7=0.15, a=0.6, b=0.3, 0=0.3 0.7138860137
p=0.3, 7=0.15, a=0.6, b=-0.3, 0=0.4 0.2553951030
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passing through the origin f(iwo+Res+0.01)/(1+iew) without
1 1 containing the origin

Fig. 1 Confirmation of the computational results for the first case in Table 1
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