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CORRECTION PROCEDURE FOR SOLVING
PARTIAL DIFFERENTIAL EQUATIONS

Liny Qun (3k #) _' . o Lis Tao (3 #)
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The correction procedure has been disoussed by L. Fox™ and V. Pereyra®™ for
acoolerating the convergence of & oortain approximate. solution.:;Ite theoretical basis
ig the existence of an asymptotio expansion for the error of disoretization proved by
Filippov and Rybinskii®” and Stetter™™ (and Bohmer™ for the general regions):

u—=Bo O, T |
where w is the solution of the original differential equation, v, the solution of the
-approximate finito difference equation with parameter b and o the solution of a
sorrection differentialequation independent of . Stetter et al. nsed the extrapolation
procedure o eliminate the auxiliary funoction » while Pereyra et al. used some gpecial
procedure to solve v approximately. | . |

In the present paper we will present a difference procedure for solving v oagily.

" 1. Difference Operator and Truncation Error

" TLet 4, be the B-point approximation of the Laplace operator 4 in the 2-dimen-
glopal case and the T—point gpproximation in the 3 Jimensional osse as usual®™.
Let 4" be the 5—point approximation defined by |

Au(zy, va) = (Su{@1th, Tax B —du(ws, ®2))/ 257,
Su(zyth, wath)=u(@it+h, zg+ k) +ulzi— 5, 2q—h)
. | | 4 u(xs—h, zqe+ k) +u(zit+h, @a—h) |
in the 9-dimensional case and the g-point approximation defined by _
T Bu(es, @, o) =(Su(@ith, zath, sakh)—Bule, za, @) /40
in the 3-dimensional case. . ., et aBFE R %
- laet 8, 5y and 3, 9 be the 2 and 4-point approximation Idéjiii@&*ljggpeoﬁvalj by
| e Bau= (ulzth, ¥) —ulz—h, ¥))/2h, e G EERB S e
Dyu= (u(z, g,f—l-h).:-'a;u(a'rr,,,‘y--—J’z))"';'/Z?J.fJ,”'"'E e
5 u= (u(awt+h, y—h) —ulz—h, y-;h)' |
+ulw+h, y+h) —u(e—nh, y+h))f4h:
3= (u(e—h, y—h) —ul(e—h, y—Fh) |
' tu(e+h, y—h)—u(z-+th, y+h))/4h,
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* Recoived April 27, 1983.
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The tranocation error will be
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2 B + 1 Bwy=; 4. ()
2. Second Order Elliptic Problem
Consider i ; Q B e £
2l ue=¢g ondl | %
sin O with boundary Q. Suppose that @ congists of

in the 1, 2or g-dimensgional .dom
some ggnares in the 9_dimensional case and of some cubes

ond that the solution  is smooth en.ough and
Fu() =file, %)?fﬂ
Consider the ﬁnlte differénoe solution a,, deﬁned by
: ;ﬁhﬂiﬂf(ﬂ’ w): in _Qiu
32 , 11)

deﬁned by tha 11neamed ﬁmte diffarenﬁa equatmn

in the 3—d1men510na1 case,

and a correotion solution @a
in Qh_,

(fi—faln))or=F (@, 1) ——fi(muﬁ-—f;(wof(m )

Pr=g f(ﬂ’ g) on o,

with lattioe domain £, and. the boundary 20, of Q; dofined as usual®®.



