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Abstract

The singularity-separated method is used to solve the singularly perturbed two-point boundary
value problem. The third boundary value problem whose solution is W(X) is constructed by

modifying the boundary-value condition and a singular function V(X) is constructed by the ei-

genvalues. Then the solution u(X) of the two-point boundary value problem can be expressed as

XEFIF: . RFE R SR R A S B ]. BRIR AR, 2021, 11(12): 2111-2115.
DOI: 10.12677/pm.2021.1112236


http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2021.1112236
https://doi.org/10.12677/pm.2021.1112236
http://www.hanspub.org

Wlis

w(x)=-V(x). Numerical results show that the FE-solutions have the high accuracy instead of local
refinement meshgrid.
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Z R8s ) SR R TR P A e 8. BT AR SR EE NS>0,
TSR X 6] B A ARz AR, HBLIA R ZER AR, ST R M
P fe— A2y F AR BN I E 1) 8
Au=—gu”"+bu’'+cu=f(x) in[0,1]
u(0)=0, u(1)=0

o))

HA /S8 e=10"~10", HHb>0, c>0. ZFBPMEEL S x =1 HHEHBl—NMARZE, dH %
ERT o FHITER SIS LR A B ZE ik AT SR AT 22 = A s Z ) AR B AR 5[ 1], A Shishkin #
WJE, ZmiE[2] A PRITTIE[B]LL e DG J7 A 415 % FhUE 772 #0 REHUAS e kG X M 88U @, T LA Shishkin
W BE A 8K i A e 10

SRIMAEALTE 2 4k v I, Shishkin 4% A 2 I — 26N o il — 4 X35 B A Shishkin F%
B, BRAERAFZE AR T REN A, 10 TR 250 50 SRR B LU AR, 1 X 38 A a5 B0
Sy TR /N, AR A BRIGIE AT VLT, 1K Fh A PR Rl o3 2 0 A e 1 FRS iff 55 6 7 T SRV 22 R o
KA TR AT AT 0 B, IS A TH SR SR REAS (8 Shishkin Rt BEAS 21 S 52 1 BUELAR -

2. AN BE
5 PR P U A 1 (L) R E AR
u(x)=uy(X)-Ci (X)—C,, (X), ¢ (x)=€"",4,(x)= g2l
Forktu, (X) MR, Cuy (X)+ Codhy (X) 0 RIHIFF T Au = 0 IR,

A= -2 ¢ /lz_b+\/b2+4ce~9
b+vb?+4ce D 28 &

HIl 41 u(0) = Uy (0)-C,—Ce ™ =0, u(1)=u,(1)-Ce*-C, =0, iFe” dE¥Hir 0,
B C =y (0) » Cp =ty (L)-Up(0)e* o Fo A5 SLIF T i ¥ wi(X) =, (X)—Cugh (x) LL 2 #F 5% 8 %
V(X)=Coty () » TR U(X) TTLZE A U(X) = W(X)=v(x) . SPERESIL T AR h 2 HR 405

WA 0 R 3 % 23 B[ 5]
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{AW=—gw”+bw’+cw= f(x) in[0,1] )

w(0)=0, Aw(L)=bw'(1)+cw(1)=f (1)
XEEA ew" (1) =0, Fli il R ¥ 3 1 AR I8055 o
2) MIET R
V()= W) (), 4 ()=,
iR Av=0, Hv(l)=w(l), v(0)=w(l)e”~0,
3 iz=u—(w-v), L
Az=-¢7"+bz'+cz=0 3
2(0)=v(0)=w(1)e ™ ~0, z(1)=0. @)
PATHAERA
SEEL L ()R 2 =u—(w-v) A LL R
|2(x)| <|v(0), |Z'(x)|<Clv(0)|/e, v(O):o(e’b/g).
RHEIEEE, TN Z=0, T2&0PHEREQ)RFERRN
u(x)=w(x)-v(x +o(e’b/”), u’(x):w’(x)—v’(x)+o(e’b/‘”)/g.
3. EXRIIERA
SEHE 1 )

{Az:—gz”+bz'+cz:0 in[0,1] 4

z2(0)=v(0), z(1)=0
HIf# z B LA s
|z(x)|s|v(0)|, |z'(x)|sC|v(O)|/g.
R e M :max|z(x)| ,
1B % z 7E X A0, 179 — s xo A HUAF IE M B KAH 2(%y ) » B4 2'(%) =0, 2"(X%,) <0, M| Az(x,)>0,
5 Az=07F)5, Wz 458 ERSKENRZRA RS, T4
z(x)£max{max{z(o),z(l)},o}£|v(0)|.
[, 27 2 ZEIX AN, ]9 — s x ALHAR S i AME 2(x ) » B4 2'(x%,) =0, 2"(x ) >0, M Az(x ) <0,
H5A=07F)E, "5
z(x)zmin{min{z(o),z(l)},o}2—|v(0)|.
T UE B B AN T
FEJTFE Az =0 I [F) 3R x JFTE X [H] (0, x) b4 A 015
—exz'+ gfo z'dx +bxz () —IOX bzdx + jox cxzdx =0,
—gxz’+bxz+gz(x)—gz(0)+_[ox(—bz+cxz)dx:0,

B ox[2] SCM , 25x> 2 I of2] <CM
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Fohth, 7ET7FE Az =0 I ILIAI T x — 1 IF1E (x,1) LA 15
g(x—l)z'+gjxlz'dx—b(x—1)z(x)—bJ'Xlzdx+cJ'X1(x—1)zdx:0,

e(x-1)7'-b(x-1)z+ez (l)—gz(x)—bjxlzdx+cj'xl(x—l) zdx =0,

X< , RIT o[ OM
SEHE 1 AR
4. BWESEL

AATFET AV B R E RS S (L), Bb=0, c=1, f=1-x. JoRMsgatEmss
SAAER BN I (2), PG IE AT eR B B IR 1 (L) IR . A8 A PR ICOT TR R ) — i TR A
—ep'+bw' +cw= f
w-p=0
w(0)=0, (bp'+cw)(1)=f(1)
BUE SIS AME Shishkin Mg, FAELFZE I, =[0,7] B 1 AN80c, EWIXE I, =[7,1] £
10 MR TT. THECRH Z G EWTAA R 7TC(ADG) k. 4 1 A o1 i 2 I 0] X R] A 7t 2 L A BR Jo i
WE. WRPATUEL, B u M-S g EIEN XA ERARITCHIRZES ¢ 0%, MILREN, B/,
u A IRICIR Z RN, HAE =6, /s, fFaEH 1 Mgie.

Table 1. The error of the flux of ADG under 10 + 1 meshgrid
F 110 + 1 Mg T R E T i@ 8iRE

B u E 3y ERTY R u T Jp LIy 5% q 1 3 LRTHY B3 q 7 Jo BT
A L2 R A L2 B R A L2 R R T AL L2 MR

E-2 0.1058e—4 0.1456e-5 0.3436e-5 0.1444e-2
E-3 0.4256e—-6 0.6992e-8 0.2706e-5 0.7417e4
E-4 0.6770e—-6 0.6705e—-10 0.3412e-5 0.3327e-5
E-5 0.6924e—-6 0.3019e-11 0.3487e-5 0.2891e-6
E-6 0.6942e—-6 0.4400e—-12 0.3495e-5 0.2955e-6
E-7 0.6944e—-6 0.1309e-12 0.3495e-5 0.9182e—-6
E ST H
WA EE TR H (18C0137).
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