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Lu(x) = €p(x)u (x)) + (g(x)u(x)) - r(x)u(x) = f(x) (0< x< 1), (1)

w(0) =u(l), lu=4d(1)- 4 (0)= C/¢g (2)
0< e< 1, p(x) q(x) r(x) f(x) :

a> p(x)> a> 0, B> p(x)> B> 0, r(x)> r>0p/p(x) >0, q(x) <

a(x, € = .§Liéﬁ_i_1££l’ b(x) = _L_L__Q_L_A

p(x) p(x)
_Bk p(x)+ q(x)
W= g 2T g T p(x)
a min( ai, a2) , ra> a(x,€ > ar> a> 0 b(x)> az> a> 0O

[1]

| Lu(x) | <1<{1+ 8_lexp[— %]} w(0) = u(l), | lul < Cl/¢
lu(x) | SC  x €/0,1]

2 (hH~ (2 u(x) u(x) = r(x)+ z(x),
v(x) = exp[ q(0)* x/p(O)-e] Ll ri g,
2V ) 1 K1+ €70 expl - ax/28 (i= 01,2 .
* ;200003 24; ;20010323
(1964—)
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[o, 1] cxi= ih, i= 0,1, ... N, Nh= I

L'ui = &( 6( P)p(x:)8ui)+ Dol q(xi)w) = r(xi)w = f(xi)

(0< i< N), (3)
wo= un, lhui — uN—huN_l_ Aul—h u0: %’ (4)
- T(x)P T(xi)P  h _ q(0)
0, = ) coth S P= e T(o) = p(0)’
o g(wi= 0-5h) . _ T(0)P
Tlxi)= = (0< i< N A= 1= 100)P)
3

R(x) = W S(x,0) = R(x)Peoth(R(x)P),
x €[0.5h, 1- 0.5h],

sh D )
sh H%lp

T(0)x
- 2e

T(O)psh To) - T(xi)p {

T: = L] (0< i< N),

1) €l S(x, P)— 11 < Ch,

2) (%, P) <C

3) €ldS(x, P)/ox | < ch,

4) g | S(xisas, P)P(xw0.s) = S(xi-0s, P)P(xi-05)| SC(h+ €),
5) €1 S(xiras, P)P(xis0.s) + S(xi05 P)P(xi-0s) | SC(h+ €),

6) hi, 0< h< hy | Til SChe
N~5 . 6:
0~ ‘hwp‘p[ TJQL} e e
2 pPs
Ty = - Tfo)lnh , b Pmax(To 1) i,

Ciexp(t) <sh(t) <Czexp(t) t € (m, + ©0),

(0)—- T(xi) i
shTO .Tx hi; exp—m <

Qi = 2x; 4€
CeXp{T(O);x_T(xi)hi— T(g)t,].
e T = Tlxi) T
O< i< N X Cl
0< h< hs

(T(0) = T(xi))h/2xi— T(0)/4 < T(0)/8,
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Qi <cexp[- T(0) To/fﬂ < Che
i Smax(To 1) i, Cit S<sh(t) <Ca,t €(0,m)

0: < Chisexp) - 1%% < Ch.
0< i< N, O0< h< ha ,0Q; SCh

Sh(T(0) /) exp{_ T(O)xi} < cexp{T(O)‘ Tl o T(O)xi] <

sh(T(x) V2 4€ 2xi i 4€
Cih  T(0)xif |
Cexpl S~ “ae }
hy <T(0)/2C, 0< h< hy
sh(T(0)2) T(0) 5| <
Sh(T(xi) /2P|~ “qe | €
hi= min(hy, h3), O0< h< h , | Til <Ch
3 :
4 (D~ (2

u(x) = $o(x)+ vo(x )+ w(x),

vl %) = T%O)exp[— HE = oo w(x) = oce),
do(x)

(q(x)u(x)) = r(x)u(x) = f(x),

C T(0
5 U <0, wo= uv, "wy 20, 0<i<N, u 20
6
3 1 1 h
| Lhu, | <c{1+ mexp[— %J},up uy, | 1w | S C1 /g
ho, 0< h< ho , |l wlS<C 0<i <N
Vi Zzi v(xi) z(xi)

L' (roi+ zi) =L(rv(xi) + z(xi)) = fi  (0< i< N),
(ron+ zv)— (rvo+ z0) = (rv(an)+ z(xn)) — (rv(xo0) + z(x0)),
lh(rvi+ zi) =l(rv(xi) + z(xi)) = ¢/ &

u cui= i+ zi (0@ SN)e

(D~ (2 u(x),
uo— u(0) = w- u(l),
(uwi— u(xi)) = (roi+ zi— mw(xi)= z(xi)) =

/€= 1"(r(xi)- z(xi)) = O[h/é-

T'0) - a)x;
e o (L(0) = a)x;
[2] 0 h Sha O'SOEHE{VT(O)— T(xi)

(5)
(6)
(7)



| L (i u(xi)) | <Ch{1+ leexp[_ ax?l]}.

6
1 u(x) (D~ (2 u (3)~ (4 . h<e
h Sho= min(ho, ha) , | ui— u(xi) | SCh 0<i SN .
7 h2e h<h, |lwl<Ch+t € 0<i<N , hi
,wi = wi— Po(xi)— volxi)e
wy - wo= 0, | wil <C}%6 L'wi = L'ui- Lhd)o(xi)— tho(xi),
1) L'do(x;)
) € bof wiv1) = bo(x;
L'bo(x:) = 5 ) Gi0.5p (% 0.5) 0(x+1)h o)
dbo(xi)— do(xi-
O-qasp(xi-as) 0(xi) . 0(x 1)}+ Do(q(xi)ui)— r(xi)u; =

hé{%osp(xnos)[ ‘b’o(xi) + O.Shd%(xi) + O(h?)] - 0o sp(%i0.5) X
[4)/0(%)_ O'5h¢g(xi)+ O(hz)]}"' Do(q(xi)ui) = r(xi)u;=

f{[oi+0.5p(xi+0.5) - G-asp(xi-0s5)] <1;0(xi) +
O-Sh‘l’ﬁo(xi)[ Giasp(xivas)+ G-osp(xi-as)] + C&Ouos+
Cgloi—05}+ Do(q(xi)ui)— r(xi)uw,
L'bo(xi)= O(h+ € + f(xi)*
2) L'vo( xi)

Lh”O(xi) = }f Grasp(xivas) Uo(xiﬂ)}: vo( i) _

vo(xi) = vo(xe 1)}+

O_asp(xi-as)

h

q(xi1) volwis 1) 2—hq(xi— Jvolxer) r(x)vo(x;) =

Fi+ F2+ F3- r(xi)vo(xi),

Fi1= }L_SZQ-OSp(xi—os)[vo(xiﬂ)— 2v0(xi )+ vo( xi-1)] +

i‘](xi— [ vo(xi1) = vo(xi1)],

Fr= f{0i+o.sp(xi+0.5)— Oi—OSP(xifOS)}UO(xHI)h_ UO(xi)’

Fy= q( xi+ 1)2—h q( xi- l)vo(xi+ -

| Fil < Co(xi) (i= 23),
Fio:
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N

rc)p Tixi) = 7(0)

P __2(](961'— h) ) Sh 2 S 2 p
b= h (i T(xi)
sh ) p
3 ¢ 0< h< hy
| L'wi | <e(h+ e){1+ %exp[— %]}
7 : 0< h< hi= min(ho, h1) ,
| wi— u(xi) l=1 wi—w(xi)!| SC(h+ €°
h = min(ho, hi) € :
2 u(x) (U~ (2 . w (3~ (4 .  h<h
- w(x) |l SCh 0 < SN .
h 2h lwl G L u(x) | <C, | wi— w(xi) | SCh .
3  u(x) (1)~ (2) , ui (3)~ (4) , 0<i <
| wi— u(xi) | <Che
[ ]
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A Conservative Difference Scheme for Conservative
Differential Equation With Periodic Boundary

CAI Xin
( Department of Computer , Jimei University, Xiamen 361021, P R China)

Abstract: The conservative form and singular perturbed ordinary differential equation with periodic
boundary value problem were studied, and a conservative difference scheme was constructed. Using
the method of decomposing the singular term from its solution and combining an asymptotic e xpansion
of the equation, it is proved that the scheme converges uniformly to the solution of differential equa-

tion with order one.
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