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A Class of Rational Approximation Operators on Unbounded Range

CHU Zhi-jun', JIANG Yong

(1. Department of Computation Science and Information Communication Wuxi University of Light Industry, Wuxi

214036; 2. Department of Applid Mathematics, Nanjing University of Science and Technology, Nanjing 210094)

Abstract: Using the method of a class of rational approximations, in this paper, we obtained a class of rational
approximation operators on unbounded range by amalytic mapping, and gave the error estimate and the proper-
ty of uniform convergence. For applications an effective method for the numerical inversion of Laplace trans-
formation was given out, It provides a powerful means for analysing math models.

Key words: rational approximation; unbounded range; inversion of Laplace transformation; operater

7o 5 X s b A BEE T — AN ST H 1
A, Gt [ 2 — o TR TG A X R B0 BELE
AT AT 42 %2 fi# Cacepetable solution)!!, B sk ¢ 5t
DXk L Fa A e 0% DR B S s 2 1l R B8 B . AR
FAESCHR] 1 ~3] LAl b, 43 30AH B R 5 X I8 |
— A R A7 BE T, IFAE Laplace 22 # (1 $U{E
B A5 2 1T R

1 AHRXEER—KAEEL

EHE 1 B HOOERE y << R LT, ER A A
|yl <R FHESL W H GO —ANEHIEL N

WeAs H 3H: 2000— 03— 08; 1&17 H . 2000— 09— 20.
1E# i

LQN a(ek)y+b(9k)

A== aNE T e @yt
r M dOny+eOp)
| S NS
IZNk:|y2+C(6k)y+r2 |y‘<r r R (1)
Hrp
a(0p)= ImH (re's )sin@k—ReH(FeiOk )cos O
b(O)= rReH (re™s
c(0.))=—2rcos0;
d(O)H)=— ImH(reiek )cos Gk*ReH(reiek )sin O
e(ﬁk):rlmH(re[Ok)
_km
Ok = N k=1, --w2N )

fit &R (1957—), B ILHBMN, B2+ BIHER.



%6 it SR AR — K BB IEH T 647
ER 2 AR KM, A QOAHERE

FHET HOOE y|<r ERHA—8ST HO)
(n—>-+oc0), HEWriRZE Ry (y, v R U1 F 110
| Ry (vs <</ N¥! lyl<<r, r<R
3)
Hrp G &5 N R 0 j 9 H ORI
Bﬁﬁ.

2 AIX A B A HEE T

AT B a8 X Je b A BE T 1) A, FE—
ZAE R AT DL T A AT B A0 B B A B A
FHIE T o) . Fs2 b, & Riemann THE.

SEHE 3 BRT AP B i A S 1 A,
ANERLESE X3k D #B AT DA — AN AT BR A0 B
LR Ay b Bt BT 5 ) P

FeFaE H 1 ~ 3, n] DS R AT R e 1.2
HES™ 270 A X 3, R R E, AE TR AL 5 R
p “FIH AT FHX 5

Di=(pllp—pol=R)}

D>={plRep=p}

HIRNTR L F (p) RIALHE,
2.1 Dy Lf#trRdl F(p i aHEiER

X Dy _ERRMTER B F (p) A BEET, 7T LA
B 1 B (T Bt

:poz*R
e pEDLIzI<1
“ppo
W BN 2| <1 TR B (O I
PHE .
P ¥
d
d
/|
[
v

El1 Dy L@ B
Fig. 1 Analytic mapping on D

R

R AN
F(pr=FE—) () 2 k1

4 T I T B R 1, % - zpfjlﬁlﬁﬂﬂ

=

N

F(p)= H(z) ~ Hy(z)=
N a(0p+b00p
ANE 224 (O z+ 12
,r_ZN d(@k)Jre(@k)
LoONEE 122+c<ek>z+r2*
r 2Nb T (00 (p—po)’ —Ra " (0O (p— po)
2Nk=1 p (p p0)’—Re (ek>(p po+ R’
s We (G)(p— po)2 Rd " (0 (p— po)
FONE s (p— po) —Rc (Gk)(p PO+ R’

+

< r<1,lp— po‘> (r<D 4

Hrp

a " ()= ImF (py)sinb— Re F (py )cos b

b (0= rReF (pr)

¢ (O)=—2rcosb

d " (0)=—ImF (py dcosO— ReF (pi)sinb;

e ()= rImF (py)

D= po— cos@Hrl sm@k

@k:% k=1, v 2N
2.2 D, LN B F(p) WA P ET

LK 2.

Z¥E

A A

/

Y

4

-

=)

K2 D, BT e
Fig.2 Analytic mapping on D,

ANRK— W, 2 po=0, Xt Rep=> 0 LK fEHT &

BF (p), BT EBO7EE, il it et
= 1+z
1_
z p €Da, |z <1
z:Ll
pti1
545
F(p)~F (p)=
P w a’“‘’*'<6k><pz—1>+b“"“‘<ek>+<p+1>2+
2

AINE P (pt 1D e (00 (pP— 1D+ (p— D



648 T B % L K ¥ ¥ #H

19 %

L d 0GP Dte 0o+ (p1)?
= PpH17+ce TG D+ (p—1)*

p—1
\p+1\<r<1 (6)

Ho B

o 1—r? . 2 rsin0;
pk_1+r2*2rcosek ll+r2*2rcosek
ZHh, Hax ZE 5 GO .
2.3 S REMNT
AL SCHR[ 3] A D7, AHMETER] W T e B
EH 4 W F (p)TED BT W AFE T (4)7F
D1 W WISk T F (p) (IXHME &R R > R,

Fy (OEl p— pol =R “H—8Usa + F (p), Hig
ZA TN

Rl =<

o
C;=2rM; (p, r)SQ2j+ 1

2j+1
Fpo)—Re
R —n_

po— e pl,

,
5 Nk, M §(2j+l)y\j Riem an -5 PREL j AR

2j+1

M;'(p,r):(}%\ |

Fpo—Be®
r
R —w_
pPo B € p 0

EHL S W F (p)fE Do ffEdT, W HAT BUE I (6) #£
Doy WA BT F (p), FrZE AN

* %

IRy~ (p, r)|<]72j%1,

SR Y 1E B

p—1 <
|p+1\<r, r<<

225 3k

3 NS

R 1~3 KA @R OAHER H, A3
IR AREE F (p) F (pRE T F (p) Hf#
MRk, I HOWARIR 4 g0, T 5 B A 4k & v, mT
PAR FHF Laplace 284 FI%UE % 5.

PRT R, BEALN S D BT F (p)H 1)
Bl S s R 5 E A AR L Dy b
FRAT R RS e T8 ) RS ) S04 .

FEI 4 F () Ak ik A LR 8 K X
1%

D={pl | p—po =k}

AT, TS TRIE BREL £ () ) —NIEIE N

fCo) ~fn ()=

2N ,Ii,,
LZC(PO rwsel")t{A];COS[E

AN rsinek)t]+

By sin| (fsinek) 1} | p— pol> % r<1
Hrp

Ade=— rﬂ[ ReF (pi)cos Okt ImF (pi)sin Oy

Bi= rﬂ[ Im F (py Dcos b — ReF (py)sinby]
k=1, -+ 2N
S IR P (p)= 1o M4
HEAE R~ 20N
o= S F 0 g (Zantog

PRI N=5, 10; BL r=1. % v CoO 384T T3t
I SRR AT L AR AR A 10 ~
10 “E 2. i Sehr b, ATLERH I 4 R fv (o
LEV X 38, - — Sk 8 F £(o).

[ ] BAKERG A, GRAVES-MIRRIS P R. Pade Approximation (part I[ )[ M] . M A; Addison-Wesley, 1981.
[2 fEER HHE. JOEEE TR S RAFATYEL )] . VL o8 B TR 22274, 1994, 15(2): 99 ~ 102,

[ 3 JIANG YONG. Rational approximation by the mathod of numerical integrationy J| . Approximation optimization and comput-

ing 1990, 7: 101 ~ 103.

(GRS 4. RANF HETD



