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Abstract

This paper extends B-convergence and D-convergence to a class of variable retarded dif-
ferential algebraic equations and puts forward D a-convergence. Furthermore, D 4-convergence
of the problem is discussed and its error estimation is given. Finally, it is proved that a One-
Leg method with linear interpolation procedure is D a-convergent of order p if it is G-stable
and consistent of order p for ordinary differential equations and f—z > 0,here p=1 or 2.
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2(t) = flx@)xt-7()y@), t>0,
0 = gl=®),=(t-7()y), t>0, (2.1)
z(t) = @), yt) =), —71 <t <0.
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Re(xy — o, f(x1,u1,y) — f(22,u2,9)) < allzy — z2|® + Bllur — uzl|?,
X1,T2,U1, U S CMay S CN?

Ly =sup|| _1||,L2 = sup I, Ls = sup

(2.2)

I (@,u,y1) = fla,u,y2)| < Allyr — vall, 2,0 € CM gy, y0 € CN. (2.3)
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Gz(t),z(t —7(1) = (), —m <t <0.
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XAZI BT (2.1) B & B BRSTTE (p,0), BATA T

{p(E)xnz hf(0(E)tp, T, o(E)ys), n>0,
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0= g(J(E)x’mxnvo(E)yn)v n > 0.

K b R, B0 & 2(0(B)ty — 7(0(B)ty)) KEEEE, AR {(0;)j<n BEER t =
k k

o(Ety — (0(E)ty) ABEATHIEEER A p(0) = Y aja?, o(2) =) fjo? RERSHLR,
j=0 j=0

BATRSERBHEZAN), W2 p(1) =0,p(1) =0(1) = 1.

B Dahlquist FfPREPE € B, FATIxF 2, SHATERMFEE 2 0 = (m—0)h, 7 = (m —

§)h, T(o(E)t,) = (my, — 6n)hym, m,m, BIFES, 0,6, € [0,1), B, HTATH m < m, <m.
PeAe X

{ Zn = 600 (E)Zp_m. 11+ (1 = 62)0(E)Znom,, o(E)t,—7(c(E)t,) >

T = p(a(BE)ty, — T(0(E)tyn)), o(E)t, —1(c(E)t,) <

XEXY <0, 2= p(lh).
Hi (24) & (3.1) WS, FATA

G(o(E)xn,Zn) = 0(E)yn,n > 0. (3.3)
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0<i<k—1 (3.6)
N — s >
+odnax ly(ts) —will), n =k he(0,hol,
_ < P N e
lo(E)(y(tn) —yn)ll < Coltn) (P +  max [lz(ti) — il .
+ max |ly(t;) — yill), n = k,h € (0, hol,

0<i<k—1
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XH (3.10) I (3.12), A1
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it Taylor Eﬁ, wAE

Zﬁjxv —mitl+j S Zﬂg ti—m, +1+J + const - h?
< Zﬁj[x(t )+ (j —mi + )b -2/ (t;)] + const - h?
§=0

<a(ti) +[(1—m) + Z]ﬁj i)h + const - h?;

7=0
k k
Zﬁjxl_mi"l‘] < Zﬁjx(tz mitj) + const h?
j=0 j=0
<z —m; + Z]ﬂj i)h + const - h?;

z(o(E)ti —7(o(E)t)) = x(ti + hzjﬂj —7(a(E)ti))

7=0

hZJﬂg —7(o(E)t:))] + O(h?)

= Zjﬂj mg; — + O(hz)
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k—m;+1
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Jj=—m;
k—1
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Jj=0
i+k—1

< constal 3 llay — a1 + (M3 + )i,
§=0

VNIIEE]

n+k—1
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lent1ll&; = A2l nsr — Bnprl?, (3.19)
k—1
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=0
n n+k—1
D lleilly < Mk Y lla — a1, (3:21)
=0 =0

YRGB 3.1 fI5H 3.2, |A'1H
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=0
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(3.22)
#4518 3.3 X Lk, 5%
k-1
|Znsk — Tninl|* < consts - h* + consty - ZH%‘ — &|?
nihet 0 (3.23)
+consts - h Z |z — 2|12, h € (0, ho),
i=0

E':F‘)

h hQ;CQ = 07
0= .
mln{hg, m}, Co # 0.

X H constg, consty, consts, ho RAUKI Tk, L REA M, M;, o, 3,7, 71,70, Li(i = 1,2,3)
B e MERER.
R 3E S HUE Bellman AN, Al lH

| @nsk—Znarl|><(consts - h?P+k - const40<m<a]3( 1||xi — 24|?) exp[consts - (n+k)h], he(0, ho.
o (3.24)
#Zif (3.8) WA

ik = sl < I@nin = asrll + [Zasr — 2(tari)]
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< Ciltar) (W7 +  max_z; = a(t)]). h € (0, hol.

(3.25)

THPE v 2 EEIREMN T 2
T(tn + jh) = 7(tn) + L;h.
Hi (2.4) A0
o(E)y(tn) =o

—~

E)G(x(tn), x(tn — 7(tn)))

BiG(a(tn + jh), x(tn — 7(tn) + (5 = 1;)1))

|
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Ji— 7,
G(J(E)x(tnlz, o(E)a(ty — 7(tn)))

= G(x(tn) + Zﬁj (xl(tn) < Jjh+ O(hQ))a x(tn - T(tn))
§=0
k

+) B (tn = 7(ta)) - ( = L)k + O(h?))).

=0
K BB BIE (2(tn), 2ty — 7(tn))) AbXE Z I Gz, u) Taylor JBFFE, FATH
o(B)y(tn) = G(o(E)x(ty), o(E)a(t, — 7(ts))) + O(hP). (3.26)
T B B e B bR PR B, TRAT T
|G (u1,v1) — G(ug,v2)|| < L1La|luy — us|| + L1 Ls|lvy — v, u1, ug, v1,v2 € CM, (3.27)

X
o(E)yn = G(o(E)xpn,Zn),n > 0.

T, BAIR S 2

lo(E)(y(tn) — yn)ll < Co(tn) (" + o ax (i) = zill),n = k, h € (0, ho].

W, 7582 p(p = 1,2) Br Da- WCSH). 2 8E 3.1 JER] 52 5.

4. HEKE

7 S PERE ) — B e JE 250 (ffidoy BDF), frd Ak (e 8 MPF) Filkgst
Bk (fidA TEM) < b > 0 SRAF T 5135 i

' = —dx(t)+x(t —arctan(t)) - y(t), 1<t <6;
0 _ e?)arctan(t) . if(t) . y(t) _ 67316’ 1<t<6;
x(t) _ e—3t7y(t) _ e—BaTctan(t), t<1.

HME—FLARA x(t) = e, y(t) = e73oreton®) SREGLERA erra, erry 53 PIFRMITFI) {20}, {yn}
YRR LN IR FZ. TS 1) A A BB T S 45 R T

BB | 2k (a ¥ & Xt W E
h T=6 MPF BDF2 IEM
0.1 errz | 3.673e-0010 1.0671e-009 1.0187e-008
erry | 3.6449e-004 1.100e-003 5.900e-003

0.01 errz | 3.4450e-0012  1.7724e-0011  6.2218e-0010
erry | 3.3358e-006 1.7138e-005 5.7863e-004

0.001 errx | 3.4722e-0014  2.7984e-0012  5.9833e-0011
erry | 3.3515e-008 2.7007e-006 5.7528e-005
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