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Lu(x)=eu"(x) +a(x)u’ (x) —b(x)u(x) = f(x), x€(0,1) 2.
u(0)=u(l) (2.2)
lu=u’(1)—u’(0) =i (2.3)

H/phs#H0<ell, fa(x), b(x), f)RLINEABNES LB NRE, BiFEd>a(x),
b(x)za>2a,>0, x€[0,1], XHA, a, Qg Cﬁ%imﬁ%#ﬁ'
THEITIEHREE. D~(2.3) K —® R,
51121 H&MLu<0, u(0)=u(1)Flu>050ar, Wu(x)>0, x€L0, 1],
iE AFRAKE 1] LTS HE, Frilfu(0)€EC[0,1].
(—) FEu(0)=u(1)<0.
H&Gu=u"(1)—u ()0 H. Eauw (1)>0, E24u'(0)<0,
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1" mRREs (D202, Bu()fEx=1NB1E L, BiEu0)=u(1)<0, f#u(x) HE
Hmx(2€0, D)IEIFARNME, XFELu(x)>0, H531B&HF/E.

2° MBER (O<OKIL, Hu(x)fFEx=0/NPETHE, BMAu(0)=u(1)<<0Hu(x){£0,
1) R Ex€0, DERGBNME, XFELu(x)>0, H53BEHFE.

3° WIHERW (0)=0, 4/ (1)=0, HIFEx=0NBHAu) LI, MAEe=1/N3BIR A u(x)
TR i BuO€EC [0, 115R1x= 0N A" (1) >0, Tis’ OFEHD, XFELEH /N 48 R
WLu(x)>0, S51BE&HTE.

MAESIBANT, w(0)=u(1)<ORRTWEEK, HiRaER,

(Z) u(0)=u(1)>0

B ux) 220, D ARF BEAT fifd, BN S5 Lu<<OF E, Frilu(x)>0, x€[0,1].

B112.2 MBI (Ly) P I<B{1+e " texp[ —ax/2e1} Hy(0)=y(1)F1|ly| <|C| /e, M,

ly D) | <Me*  (i=0,1,2,-+)
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1° Y i=0k,
A i) bR % D(x)=kjexpl —ax/2e]+kx+k,
‘ _ : 2|C| 4B
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Ak, + B
bi=|1—exp [—;Hko, b= FE
IS
LID(x) +y(x)1<0, DPCO)+y(0)=P(1)+y(1), HP+y)>=0
FIRSIE2 1S
ly() | <M, x€[0,1] (2.4)
wi=1Rf, FHE(2.DTHER,
ey (x)+a(x)y’ (x)=h(x) (2.5)
i |h(x)\<M{1+e"‘exp[— 62’: }}
KE(2.5)5,
y<x>=j:zl<t>dt+C1+Cz j:exp[—-mt)]dt, ©€C0,1) (2.6)
xH Fx) = j’a(t)e“dt
[1}

2,(x) = j:h(t)e“exp[F(t)—F(x)]dt, x€(0,1)
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H(2.6),
1 1
y(1)=L zl<t)dt+Cl+CzLexp[—F<t>1dt 2.1

y(0O=C, f1y’ (0)=C,
Rl A2 2 7Y HEH.
[y (0) [=C,|<Me™!
2° @HIKmE, SIEEwRoL, B
lyP(0) | <Me™! (7=0,1,2,,m;m>=2)
KHRQ. D EBRm—1RBE
ey ™ (x) =hu(x), x€(0,1)

Heh hm(x) = 3 Cy(x)y?(x)

f=0
C)(G=0,1.2,,m) Nt IEE. HIAMBEEE ha(0) | <Me ™, FhJ 72 8 1 7 %
M, ™0 (0) [ =lim [y () | =lim e hn(x) | <Mem!
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51#2 21%iiE.
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i 55(E2 288l FHHECEENERFILHA.
Tl TIREMFE, LHRCEC. D~QIDNBTHRI BEHE.
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u(x) =rov(x) +z(t) (2.8)
Hrp |r <M, v(X)=exp[—a(0)j|
5 |:‘,‘t+l:(x)|<ﬂ/j{1+e‘lexp[_ ‘?t;?‘ _|} (i=0,1,2,)

W 4 r=—eu’(0)/a(0)fl2(x)=u(x) —rv(x)
MEIBE2 25 B2 34

{ Lz (x))=g(x) (2.9)
270 =0,|z/(DIKM (2.10)
T |g<'>(x)|<M{ 1+elexp [— o l} (i=0,1,2,-)

AF(2.9), (2.10)FHKellogg' ' 45i, HEH.
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Lrys=e0;D.D_y;+a(x) Dyy;~b(xpy,;=f;  (j=1,2,-+,N=1)

Yo=Yn

lhhjzyb!:‘hylv,—t_jq . yx—hyo :C;

Hp, xy=j-h, h=1/N, j=0,1,2,-,N

1 1
Doy1=2h(yj+1"yj—1) , D+D—U1=hz W —2y5+ys-1)

h a a
p=-y, 05= ;p coth(\;p)

PLERHEERN, ita(xy)=a;, b(x;)=b,%%,

3.3 hA WA B RN RE RS (C/ayexpl —ayx /el B(3.3) L ET{

—_ . %P
1—exp[—a,0]

1383 1 FLy<0, Yo=UNs l"y4>0’ m. yi=0 (i=0,1,2,--,N)
iE EA.
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HAZHE.
&0y e0¢ 2e0; &0y [
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N 1 A X g
BI3E3.2 & | Ly < B{l + max (k. &) exp[—‘e ]}
B yo=un, [Py <|Cl /e, MYO<AAR, H.:
lys| <KM{B+|C]} (i=0,1,2,:,N)
Hhh, Jg/NEHE 8.
iE ATEIHEHSEMAUT INARER:
M t<sh ()<< M, t, t€fo, M]
M exp(t]<sh(t)<KMexp(t],  t€[M, +o0)
M

|t-coth(h~11< [y, €10, +o0)
sh(t)=t+s }

] [s| <M |t|*(1+#*) texp[ || ]
1<A<1+Mp

4 ) e K Dy =kpexpl —ayxi/e]+hxi+k,

B+ Ak,
B k= max{lg{' ﬁ} k,=[1—exp[ —a,/e]]k,, kz-—-j.

§0<h<hoa¢; ﬁ%
LMDty <0, Dotyo=Prntynr, M Dity)>0
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FIFSI B3 1.
| <| D | <M{B+|C|}  (i=0,1,2,--,N) (3.10)
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4.1 EXBBEIE.
Lo, 2 BIRv(), 2(x) WEMER, B v, 2(x) B (2.8) g, BiEESBR
(3.1)~(3.3) WAy ERRF: y=rv+z, i=0,1,2,--, N, H

LA rvg+z) =LMru(x) +2(x) 1= f; (4.1)
(rog+zx)— (rvg+2)=[rv(xg) +2ey) 1—=[rv(xy) +2(xy) ] (4.2)
Prug+zo) =1 [ro(x) +2(x) ]= % (4.3)

FABIES it lyi—yxo |, KBy, D~ KR, Ty R (2.1)~(2,3)
&,
Mg Yo—y (%) =yy—y(xx) (4.4)
Plyi—y(x) =P roit zi—rv(xe) —2(x) ]

=_CE»-1»[ru(x.)+z<x«>1

v(x)=exp[ —ayx/e]J RN LR, HFHAREEEMTaylor B,
P 0 a))

F Z(xl);:Z(xo) =2/(xo)+h2”(92), xo<91,92<x1

HE5IE2 4,
’ " M
|2/ () | <M, |z <7

h
e l"[y.—y(xo]=%—[rv’(xw)+r Oe" +2’(xn)—2’(xo)+0(?)]

¢ (S o(t))-o(}
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P

r=LMyi—y(x)1Ar7 Y+

i W= (L=L*)v(x:), v¥=(L—=L*)2(x,)

(i) Vit

A v(x)=exp[—ayxi/e]

(L—LMv(x,) _ 2assh(a,p/2)sh[(as—ay)p/2]+ (a,—a4) psh(aip/2)

- hsh(a,p/2) v(x‘)' (4,6)
H(3.8)R;
%, )=? Mh*expla,p/2]
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sh(g‘_aop )=a p+s?,r ISZ |< (h+e)

rexp[Mx;p]

sh<q—‘,0)=(12‘,o~+-s3 | s, << MK exp[a‘p}

2 e(h*+e?)
KA. 6),
2

[ 7] = (L= LM (x| < 5‘(4:+e) exp{ Mx0] v(xs)
W3 o /Nhyy B0<AhRE, H,

—ao+ao+Mh<—Eo
boh AT EHHH

2
<1>| e]l{hhf;) expl — b oxi/elexpl —a,x/e]

<‘e(h+8) CXP[—ao.‘C(/Ej (1‘:1’2,...’N_1)

(ii) TP HfE it
M Kellogg[413] 53 .3,

Xy
|72 =] La(x) — LAz(xy)| gMS e 20 ()] +1 27 ()] bt

X4,

829 () RN (4.8),
iy at -
2 L -1 - dt
| %] qu(‘_l {e-{-s exp[ . J-}-l}
<M{h+he+sh(a,pyexp] —a,xi/e]}
Hkwo=h/e<<1, HH(3.5),
[P <Mh{1+e texp[ —ayx;/e]}
<) - 1T+ e P I <SMb{1+ e expl —apxi/e]}
(4.4, (4.5), (4. DFIMEIES. 2, BT EE.

EHA D Ry 2 G D~G DM y) & (2,1)~(2.3) .

min(hy, k) R, N
lys—y(x) [ <<MA (1=0,1,2,,N)
4.2 XBEgh>e, BiEMTF5IE.
31384.2 y(O A D~ DR, .
Y(x)y = (%) +vy (2) + W (%)

o, W (0)=0(e), vy(x)=" expl—ayx/e]
0

e (x) R
{a(x)tpé(x) —b(X)Po(x) = f(x)

(1) —9,(0) =1 (0) —ve(1)
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B¥a(x), b()F5HBA, BB ()RR HE.
A Wi=yi—po(2:) — v (x4)
Y E SRR,
S1384.3 HhzeHh<h,, I .
W <Mh+e)  (i=0,1,2,+,N)
Forih k2 TSN E K

ij_-E WN—WOZO
[P 5| = [ Iy — Mo () — Doy (o) | KM (1 + p)
ifi | LMW (| = | Ly — LAy (6) — Lroy (%) |
_ sh(a,p/2)sh[(ai—ay)p/2]
<Mh+e)+M hsh(aup/2) expl —ayxi/€)]
SR, WIS, H0<h<A N,
lsh(ac'—z-ao o ) exp[—zoa_x;“<ﬂ[h
sh(a,0/2) _%
n sh(ap/2) exp[ 2ex‘“<M
54 | LW <M (h+¢) {1 + }1 exp [—i‘;x;]}
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(4.13)

(4.14)
(4.15)

(4.16)

BSISIE 3. 2T (4. 14)~(4.16), Hh<h I, BIWIMh+e) (i=0,1,2,-, N)

B354, 2F1(4,13),
=y (x) | = [W =W (x) | <M (h+e)
B&EBEAIR.17), Sh=min(k,, b)), BT EFe—Rkka .

(4.17)

FIA 4 By RESERG. D~G. D)W, Ty) R Q2. 1D~ (2 3) 1. Sh<hE,

”
lye—y(x) | <Mh (i=0,1,2,-,N)
EOEEA R <RI £,
HE L, MAEMAS0, Bh>hR, HEIE2.2815]H3.2, H.
lyd <M, y(x) | <M
[ lys—y(x) | <M<M A<Mk (i=0,1,2,,N)
KEBEM M 2 5h, eBR0EK.
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A Singular Perturbation Problem for Periodic Boundary

Differential Equation

Lin Peng-cheng Jiang Ben-xian
(Fuzhou Untversity, Fujian)

Abstract

In this paper, we consider a second order ordinary differential equation with a
small, positive parameter & in its highest derivative for periodic boundary value
problem and prove that the solution of difference scheme in paper [1] uniformly con-

verge to the solution of its original problem with order one,



