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{y’(t) = Ly(t) + ZZ,[My(t -7) + Ny (¢t -1)], 1= o
y(t) = g(t), t<0
HpL, M N e C(G=12,,m) hEREE, gt) e C HEMEBEE, (1) = (1),
y2(t) 3 ,)’d(t))rglt? OW%J*%H@&, T,,, > Tm-] > 2 Tl > O > Tj(j = 1,2,"',”1) %’#ﬁﬂw
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4 ,ZHANG C J, ZHOU S Z ' 44 7 IR v B R G AR E M — a0 &4, e T 25
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[y’(t) = Ly(t) + Zj"':l[M,»y(t -1) +Ny'(t-7)] t= 0o
y(t) = g(r) t<0
HAPL,M N eC*(G=12,,m),g(t) e C°,y(t) WERFER(),BH7, > 70y > >
7 >0, 7 # 7, = 1,2, ,m) AEPIEHE.

2 HERRRRETERE T
BN 2.1 BERFTBRG() HAHRIEREN, MRX TIERELTHIGR R g(1) M

(1)

(2)

ks H#Y . 2006-01-20
HEETIH : E - Institutes of Shanghai Municipal Education Commission ( E03004) ; Shanghai Municipal Education Commis-
sion (04DB07) ; Shanghai Science and Technology Committee (03QA14036) ; The Special Funds for Major Specialties of Shang-

hai Education Committee.

EEE M AER(1965 -) B, BT RFLCEE B FRHE.




2 LMIBRE R R R RBER) 2006 4

BB, >1,.,>  >T ,Tn >Twy > >1, >0, T; #;j(j =1,2,--,m) , R (2) WIS y(1)
R
iy (1) =0
ATRBREQ) WRHETT B, MEHRHIE R
y(t) = e*'x. (3)
Rz = (x,,5,,,5,)" e C' HREEME LG)RAR)H:

(AT-L- % e*"M - A }je-“f/v,,)x =0,
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:ae:{,\l--L—Le 'M;—AZe N} =0,
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p(A, e e o MmN oA L oTAmY) = () =Re(A) < -1 <0,

ARG (2) RENERER, HP r HIRIEZH

BAiEYL, BEIE RS (2) REDLREN, SHHEHA SHEBMHO <7 <71 < <7,,0 <1, <
T < <7, T E( = 1,2, m) FIERS p(A e, e N2 e @ TN AL oTAT L o™ =0
—UIFALFN T FE, THR—BH BT R,

51 2.1 WRRZQ)MFPEEN (i =1, ,m) FTFEBLENO <7, <7, < <7,,0<
< T < <7, #E( =12, m) FEEEBEE 1,2, ,m H7

sup:(f){Nk+ Ze*“‘Ni} <1, (5)

Re(A) oy
HP o =r-7,0 =7 -1, i# k WLAFFEFEA) H—DFR A —BOLEFF RS, Bp(a, e,
e’“’,‘--,e“""”,e"ﬂ‘,e_)‘;z,"-,e"\;"‘) =0= 1 Re(A) | = a >0, o FIFEIFEZH.
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P(Avfx ¥ STEAAT I Sl:g:zr""g"m =det{A I -L - Z; EM, _)‘;gi]vi} =

det{! - igiNi}det{/\ I-(I- igiNi)‘l(L + ifx’M{)},
NI}
p(A’§1’§2’“.’§m’ EI’EZ!“'YEM) = O@det{A]_ (I" Z EiNi)_l(L + zszz)} = 0.

i=1 i=1
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p(/\’ e—)\n’e—Arz,‘__,e-Arm’e—/\-rl,e—)‘?z’_”’e—ﬁm) =0 = RC(A) < 0.
T 1 (1) AT sup p{N, + Y =N} <1 BRBAL, MAEIE2. 1 WELTH I Re(A) | = a >0.
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Re(A) € —a < 0.
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Z aj:”ni—j 3 h}:,ﬂ;‘.'l;nj; (6)
X B, =0,1,2,,2) AWFM, Log +4 = 0. BEREZSBATRUERHSHBEA Y (1) =
Ay(s), XBa e O RHHEE, y() BRRBEBRE, &
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% Q(z) =p(2)I - ho(2)A, K p(z) = Zdajzj,a(Z) = Z(,)B,-zf- R, A
51E3.1 AHEHERA-BENIEHMNLEXNIEHRR AL e 0(h4), Re(A) <0 K zI =1
M p(2)] - ho(2)A RIEFFH. X8 o(X) RRERE X ik
R&REZLE(6)RKB2), F
;aj[yru»j - ;Niyrwj—ﬁ(?;)] = h;ﬁj[l’ynﬁ + ;Miynﬂ'—m(-r,-)] 1 (7)
He Ynij-m(r) + Ynaj-m(3) H Lagrange HEHR2.

yn+j—m(r,~) = 2 Lp ( 8:’ ) yn+j-—mi+p ’ yn+j—ﬁl(}‘-) = 2 Lp ( 81’ )yn+j—;;l‘~+p ’
P=-q

P=-q
X;j"/@/l\i,ai=m‘i_Ti/hE[011)y5i=;Li_;i/he[0’1)7mi9aijjmgﬁﬂﬁl%mi?r+l,;1i
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Y 8-k
L (8) = —. 8
= I 2= ()

BE () REAEMy,, = "X, Hb: REZR, XREJBRE: X = (6.6, .6)" %
T(z,8,) = 2Lp(6i)z—mi+p, T(z7si) = in(Si)z—ﬁ'ﬁp, il
Yotjom(r) = zr:Lp(ai)z»ﬂ'—"me - T(Z,ai)zﬂjX,
Ynvj-m(z) = in(Si)zn+j~ai+pX = T(z,6,)2""X.
(7) AT462 -

3 La/(I - 3 NT(:8)) -B(L+ 3 MT(2,8)) 14X =0, (9)
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I3 m m
> Lol =1~ ¥ NT(2,8)) (L + Y MT(,8))]7X = 0.
HX#0, BIETE:



4 LR R R (8RB 2006 4

det| > [af - (I - _zm:N,.T(z,Si))'l(Z + iMiT(z,b‘i))]z’} = 0. (10)

S8 = (1= Y NT(:5)) " (L + 3 MT(2,8)) ,(10) RTE Y
det{p(z)I - o(z)B| =0. (11)

EX 3 FHRGE)WRTIE 2.2 WA () (), —RIRFY RALERER, WRBK R
Iy, WRAHEBM A > 0

limy, = 0.
SIHETR y(2,8) = Y L(8)Z", Kbz = €. 6 = [¢,1), L{8) ai(8) 4.
pP=-q
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BIHE3.2 1)1 v(z,8) ! < RNV EFMRERR¢<sr<qg+2,1z1=1H0=<6s<1
War; )M g+r >0, gsr<qg+2,1z1=1,0<6<1RL, My(z,68) =1 BIHEFIVDESR
HRz=1.
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2)g=sr<sgq+2

RARBEIERPIBRLE Q) WA Z S EEHERENRSLEFMGE  KEZLHERA -

R WML ER A -BEN, ATIEHRSHIREN, RAEAMIERNS  [0,1),6
[0,1),i=1,2,-m, BAEFFR0)MEBE! 21 < 1.

HE b, BIRFESF(0) HFE MRz 3 —46, € [0,1),8,€[0,1) (i=1,2,m)Flzl =

B, ERHER <12 1,0 - Y NI(2,5) RAEA S,

71(zs8i) = ZLp(Si)zp_;ni = y(z,si)z‘(;"i*Q)’ l = 1’27.“5m
P=-q

o ERMELE, M3 2AHI T(2,8) s 1. Hlzl=w B, HIT(0,8) =0(m=r
+ 1) HEHBAEEE, %lz1=1,8, e [0,1)8,81 T(2,5)<1.8

| T(z,6,) | = Er‘,L,,(S,-)z";"*"I <1,i=1.2,,m
FIZE, %1213 1,8, e [0,1) B A1 T(:8) 1< 1,i=1,2,m
51 2.2 B (1) FTA supp! 2Ni7’<z,5f>1 <1LERH] 21> 1 RIUER—#5, e [0,1) (i =
L2,m) 1= Y NT(:,5) RAEGSRE.
mR 21 = li:;@‘%%ﬂa,. e [0,1),8, ¢ [0,1) (i =1,2,m) WL
detszk(,)[aj(l— 'ﬁ;NiT(z,Si)) -B(L + éﬁ?[i]’(g,gi))]zi} -

det{] - iN,-T(E,S,-)} x det{p(z)I - o(z)B} =0,

S B = (1= 3 NT(28))7 (L + Y MT(,8)) , WA detlp(2)] - o()B] = 0, B p(2)1 -

o(2)BRHFRM, HITES)I< 1, 1T(,8) 1< 1 =1,2,,m) 0513 2.2 i) 5 B B%
MEEWR Re(A(B(2))) <0. MARMEZEERE A -RENBBRURAFEXR(A(B(2))) <OFI 2] =
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1, #E5|#3.1,8
det{p(z)I - o(z)B} # 0.
X5p()I -0(z)BRFRNTFE. ZHTHRT FRERIER.
RZ, HEEZLENIEREHERE BN EMS TERERE A -REN, XRERK.
W, TR T EHE3. 1 HIEH.
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Numerical stability of linear multistep methods for
neutral delay differential equations with multiple delays

CONG Yu-hao, XU Li, KUANG Jiao-xun
( Mathmatics and Sciences College, Shanghai Normal University, Shanghai 200234, China)

Abstract; The asymptotic stability of linear multistep methods for the numerical solution of neutral delay differential equations
with multiple delays is discussed. The result that linear multistep methods is asymptotic stability if and only if it is A - stable is
obtained.

Key words: neutral delay differential equations; asymptotic stability; linear multistep method



