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e=hl/2 e=h e==h3/2 ( e=ht e=hs/2
N E_ Rate E. Rate Eo Rate E E. Rate Eo Rate
8 1.6E—2 2.6E—-2 3.6E-2 J S5E—2 4.9E-2
0.77 0,79 0.77 0.83 0,87
16 9.5E~3 5E—-2 2.1E—2 ‘ 5E—2 2, 7E-2
0.81 0.91 0.85 0,91 0.94
32 5. 4E-3 g8 0E~3 1.2E-2 4E-—2 1,4E—2
0,86 0.96 0.90 0,96 0,97
64 3.0E—-3 4.1E~3 6.2E—3 O0E-3 7.1E—-3
0.90 0.98 0.93 0.98 0.99
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3.11 2,98 2.85 2.95 2,98
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2,93 2.89 2.97 2.99
256 - 1.5E-9 3.8E—9 ,5E—9 4 5E~3




(1]

(2]

[31]

{41

[5]

[6]

[71
[8]

(9]

[10]

RRSFERE BRI REN— A — R KB & 879

$ £ X W

Berger, A, E., A conservative uniformly accurate difference method for a
singular perturbation problem in comservative form, SIAM J, Numer_  Anal_,
23(6) (1986), 1241—1253,

Farrall, P, A , Sufficient conditions for uniform convergence of a difference

“scheme for a singularly perturbed pr.oblem in conservation form, Bail II]-

Proc, Third Interngtional Conference on Boundary and Inrerior Layers-Compn-
tational and Asymptotic Methods, J. J. H Miller, Ed_, Boole Press, Dublin
(1984), 203—208,

Gartland, E, C_, Jr, , Uniform high-order difference schemes for a singularly
perturbed two-point boundary value problem, Math, Comp,, 48(178) (1987),551
—564,

Kadalbajoo, M, K, and Y, N, Reddy, An approximate method for solving a
class of singular perturbation problems, J, Math, Anal, Appl,, (133) (1988),

306—323,

Kellogg, R, B, and A, Tsan, Analysis of some difference approximations for a
singular perturbation problem without turning points, Math, Comp_, 32 (1978),
1025—1039,

Stynes, M, and E_O’Riordan, A uniformly accurate finite element method for
a singular perturbation problem in comservation form, SITAM J 6 Numer Anal,,
23(2) (1986), 369—375,

B, H¥RBHMENLENERESHER, BRITEHFFER, 12(3) (1990),227—240,
Anerceesckust M B , PassocTEne cXeMH BHCOROFO ZOpAAXa TOYHEOCTE QAR CHATY-
ASpHEO BOSMyIeEHO# kpacBol zamauud, [Jupdepeny, V pasnenus, 17(7) (1981), 1171
—1183, :

Eweasarop K, B,, PassocrHam cxeMa DOpPOE3BOJBHOTO NOPANEA TOYHOCTH HXA
ypapuen®s eu! —b(x)u=f(x),Jubdepenwuanrsnne Y pasnewur ¢ Maawm JIapamempon,
Yan AH CCCP, Cpepanoscrk (1984), 76—88,

Eumennamos K, B,, Ycceuemvasn pasnocTHas cXema IOJdA JEHeAHON CHETyIApHO
BO3ymeRHOM kpapol sajawu, Joxa, AH CCCP, 282(5) (1982), 1052—1055,

A Uniform High-Order Method for a Singular Perturbation
Problem in Conservative Form

Wu Qi-guang Sun Xiao-di

(Department of Mathematics, Nanjing University, Nanjing)

Abstract

A uniform high-order method is presented for the numerical solution of a
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singular perturbation problem in conservative form,K We first replace the original
second-order problem (1,1) by two equivalent first-order problems (1.4), i.e.,
the solution of (1,1) is a linear combination of the solutions of (1.,4), Then we
derive a uniformly O(h™*!) accurate scheme for the first-order problems (1. 4),
where m is an arbitrary nonnegative integer, so we can get a uniformly O(A™*)
accurate solution of the original problem (1,1) by relation (1,3), Some illustra-
tive numerical results are also given,

Key words uniform high~order method, singular perturbation problem, initial
value problem



