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wm =

AXBR TR GRSV B BEN = RSB R M
ety " + 6, () + by ()t + b2 (X) 2 = f1(x)

et — 82 () 1"+ by (2) 14y + b22 (%) 1z = ()
u(0)=a, u, (1) =0,
w(0)=a; u:(1)=p4,

ASCHR B R A i
&

(0<x<C)

— PR OMA AR, RXFOTE, BRI R
Wb GRS RANERE, ATER—/MmERAR BIMRDAMET, AXFE
IRIAFIR L R — AR D RE R REDEHE, AT
BEAHXT RIS R e—BHRMEBIE M

BANEA T 2 H—
SRR 2 Mg B s B &
——.\ 5’[ %‘
ZETREBEHNFE -V S8 A RANTREZD D E KR
P {3“74'01(35)“{+bu(x)“1+bxz(x)“z=f1 (=)
T e gy ()] by, (), + by (X)hy= £ ()
HE &HR
B

(0<<x<1)
u,(0)=a,, 4 (1)=PF; 4,(0)=a,, u,(1)=p,
=

(1.1)
ag(x)€C'L0,1], ai(x)=a,=HH >0

(i=1,2;0<eK1)
(1)

(1.3)

B, STRAEFERFMERDORORERRER, Flu, EERTERRT
A B 0TI 2R R 7 3 B T <X

(1.2)
2, K% TR
SREMEATKIGEER, MERERTRERSKAEERBBROER, T LR EEP.H
WHRBEB/AIATFER.E B, L R _Abrahamsson, H_ B Keller fn H O Kreiss BT
BEE—NFERA RN —ADBE T E(GE RO AAIA B T T
7
" AR
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u(x,e)= ?_]0 (x)+§ S X E G | EXTE (1.4)

(2) - AREEEHO(h) %Al 5

U TR, RS2SR E R RE. §%, WEEIT R (.4 h AR
vi(x), wi(x/e) B 2((1—x) /e) MIHBRIER G L0, BRELHE —0HEAR, B, &
ERITA (1.4) RiE AT AN E 8. Bk, BETEOBEAE L% T7H
Bt R T

TR LR, RORMBEMF L B, Sl T ARRIOE R0 R A,
PR F B B R AT AR R A M R, AT B S — W T
RS T EEA, N LA S R, SRR IR R .
m;,%ﬁ”ﬂ%%Lﬁ%%%ﬁLmﬁ%ﬂﬁwﬂm% MR — R HE IR P R
I 10 6T SO A, DT A 0 A o 1 M B A LR e T L BER R, JRAT T LA R 4
MthWﬁbﬁfﬁﬂf}ﬁm%ﬁw~ﬁ%%FFﬁﬁ% RUR O R R 50 R 1

HEA 7 ik R R O R S S G RAT RS P R B T RGR T A0 i 7
S W Pe R R R R I 4 T T R D
AL i Atk R TS 4 2 e B i it

R T

BRIRGEREs Y =P Rk
FIE R4

ew’ +ul=0, eu?—-ul+u-=0 (0<"x<1)

} (2.1)
u,(0)=1, u,(1)=exp[—1/e], u(0)=0a, u,(1)=p ‘

4, =exp [— j} u,=C,+C, exp[lzx:l—— Z exp[—— f]

X Mexpl —x/e]5expl —(1—x) /eI ADRERR AL AT RPMBER G, B9% W, 0
#,=C +Cyexpl—(1—x)/e], HFRBEREx=1HHRNJEHTFuER, BRELEL0,1]H
B S x=0fx=1RK HH, FIEx=00FEDRB\REO(e)HH, FOTFRuA x=1 fikt
WA RER“EDRE", TEx=00NKARE".

mE2 D)EHEE, BIMTLEY, PUBREE, KENLRE. FRBEMNBREP.H
REFRN

w=o(x)+exp [~ () dqumx)+exp[—J:fﬁgu—dik(x) (2.2)

Hih u=(u,,8,)7, v=(v,,0,)7, w=(w,,w)"fz=(2,,2;)"
¥(2.2) A1), &RIOTEER
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Lev? +a,(x)v] +b,,(x)v,+ b, (%), ]+ [ewd —a, (x)w] + (b, (%) —al(x))w, \

+bu(aymlexs] — [T a4 et + (200(5) +0,())21
+ (B (0) 04 () + (0 (2) 46, (2)3(2)) fe) 21+ b1 () 2]
el ales o

Levy—ay(x)v] +by,0;+ b5 (%) 0, ]+ Lew] — (20, () + 02(x) )]
by, (3w + (b () =61 (2) + (01 (x) +0,(1)33(x)) /)ty
exp] = [0 dr] 4Lz +au(0) 2 +by (1) 21+ (bur()

+at () z,dexp| = [ 29 ar]=f,()
WREHN.
a;=v,(0) +w,(0) +6,2,(0), ﬂ1=vl(1)+61w1(1)+21(1)}
@ =03(0) +w,(0) +3,2,(0), Fo=v2(1) +w,(1) +2,(1)
Hos
6= exp[—jl—ﬂ{‘t) dt], 6,_=exp|:—jl
FATREL 53 fR BT T = 34 18 ) 5
I evlll+al(x)vll+b11(x)vl+b12(x)v2=fl(x)
ev] —ay(%)v] + by (x) vy +byy (%) v, = f1(x) (0<<x<<1)
v,(1)=p,—0w (1)—2z,(1)
U ,(0)=a,—w,(0)—5,2,(0)
[ ewl —a, (x)w! 4 (b, (x) —af(x))w;+ b, (x)wy,=0
g'w” —e(2a,(x) +ay(x))w! + by, (x)w, +[e(by(x)—al(x)) +a2 ()

__?,Z%t) dt]

P.1 <

P.2
+a,(x)a,(x) Jw,=0
L w, (0)=a,—v,(0)—3,2,(0)
et2¥ +e(20,(x) +a,(x)) 2! +[e(b, (%) +af(x)) +ai(x)
P.3 +al(x)az(x)jzl+8b12(x)22=0

e24 4+ ay(x) 2] +by (%) 21+ (byp (%) +af(x))z,=0
L 2,(1)=H,—v,(1) —3S,w,(1)

(2.3)

(2.4)

(2.5)

(2.6)

(2.7)

(2.8)

ERZADEREEHTIERNRES: TN RENWLEFAEREE, BTEA “F
STEEDERE"; E-ARBREDERENERDRERS . Hit, ROTAEH BTG
ERWREEREFNG, BERFLAEREEZRELARERNNM, NRRII4E R IBL

BHTAFEARTMELRBETEERL R A,

=, Pl~3pMEIL AR

MEFXKDFENZENEZRSHEFARNER, KNP K, vz BEROTRE
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v=3 Y 2 6488 07 ipm(x) (i=1,2) (3.1)

k=0 =0 m=0

P O el

=% % Y ek 8t Swiha (%)

k=0 p»=0 m=0

(3.2)

[eo] [0 [e o]
2
wp=e) 3. D "8 87 wipn(x)

k=0 ,-0 m=

=)

z=ey | Z Z ek 3207 24 (%)
E=0 p=0 m=0
(3.3)
2= Y Y e* 8t 87 2, (x)

k=0 p=0 m=0
K (3.1)~(3.3) 5 R AP1~3, FA145F

(2)

al(x)vt()tlné,‘l’bn (x) vide+ by (%) voso=f1(x) \
—a,(x) 0553"!‘521 (%) vobo+baa (x) viko=f4(x)
Uéé;(1)=ﬂ1. Uooo(o)—‘az

(2) . 854

‘ al(x)v;clp)ﬂ:-’_bll (x) v;;‘;m'*'blz (x) Vgpm = Uk 1,m (3.4)

»
] —az(x)vnpm‘}'bm (x) v;clp)1n+b22 (x) vkpm_ —U;Z)l,

] Vapm (1) ==, (1) =2, pm(1)

O (0)= =1 (0 =28, s (0)

klpﬁm=011’2’

[ ~a,(x) wé%)t)), + (b, (x)—af(x))wééB—O

wibs (0) =a,— 55 (0)

L Wit = —by, (%) it/ (0 (x) +a,(x)0,(x))
‘ "al(x)w;;)m'l’ (b (x)—~al(x})) wilp)m_— wi-l-)l” —by,(x) w:'z‘)l,pm (3.5)
wil), (0) =—0{n(0) =22 , oy (0) |

wl(ei)m" —L wzvz,,m— (2a,(x) +ay(x)) w:(;z—)ll,,m‘f— (baoa(x) —al(x)) wiz,jl,pm

+byy (%) wiym1/(ad (%) +a,(x)ay(x))
k,p,m=0,1,2,



| AFRERA-Y RO REN TR A 8
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a,(%) 265 + (bya (%) + 04 (%)) 2Ba=0

2480 (1) =B, —vita (1)

Zoho=—by, (%) 2§83/ (a3 (%) +0,(x)ay(x))

g (%) 258+ (bys (%) +67 (%)) 28 = —2{2 yu—byy (%) 2521 ym

2im (1) =—vi5n (1) —wiy ;-1 a(1)

2= =225 pmt (26, (%) +0,(x)) 282yt (Byy (%) +01(%)) 2621 1 |

+blz(x)z£2p)m]/(a;(x) +3,(x)a,(x))
k,p,m=0,1,2,---
Etﬁ@’&ql WMREAWIR DB —-DDNTFEN, ZRHEEREME.
(3.4)~(3.6) W MEmT LUK B 1T RmREY“ ETH N "R ERE:

) (2)

(Uk;m:vkpm) - (wilp)m;z;t?m) > (wkpm :zkpm

(2) m

(3.6)

(3. 4)~B.ORAEBT e W—MB o TRETBAWWERDERB. HERILEEE
B, EMEHTP.H—-AN—BERHERIT. (3.4)~(3.6) WEBERARERME -1, BHTHE

P IHEY EES AW E.

., Pe1~3Hy i {E L fRiE

EZTHE.)~G.6)FENRAR(3.1)~(3.3)BHENRE ¢ W—T R DPOEERS
H—N—BF LR, Hit, HEREEZERARE, HFEEREETNRR N
BRRATHRI AT ZEARHSREBIAKBT e 00 5 BEMBNTTE, RIMNBHDELR

7%, HAEELWEADEREERPAI~BHNBEERREEEFTLREARNOHE.
®
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a,(x) by (x) by(x)
A= ( —ay(x)/’ b= (bzx(-") bys(x)
—a,(x) e(2a,(x)+a,(x))
Atx.0)=( —e(zm () +a( ) A= ay(x)
by (x)—a{(x) by (x)
Bxa=( " bl (D) + Rt )|
B,(x 8)=( e(by (%) +a7(x)) +a3(x) +6,(x)a,(x) eby(x)
’ by, (x) by (x) +af(x)
1 € fi(x)
Il=( e ), I2=( 1 )' F(X)=( fa(x)
(4.1)
MPEARNSEABLFREE BN, 9 EaE Rk,
EXFER, PA~3HRELTRS AR
det(eA T +AA,+B,) =0 (4.2a)
det(eA*l;+ 44,4+ B)=0 (4.2b)
det(ed*l,+ 44,4+ B,)=0 (4.2¢)
RGBT (e=0) KIS AE 255 BIY
det(AA4,+B,) =0 (4.3a})
det(AA4,(x,0)+B,(x,0))=0 (4.3b)
det(AA4,(x,0)+B,(x,0))=0 (4.3¢)

XEGB(4 32)RTREWR, (1.3b)F(4.3c)REH®E, TMNEAUITBRI (1=1.2,
3,4) R T RBESY, He>0R, (4.22) U RBH P4, (4.2b) mARF W —4
(4. 2c)lTAR P —A, SBIHEEL A, A A, BTFAL A As, Ao BUT T 7 R4 4 148
HfFIEmE.

(el +A4dy+B,)ai=0 (i=1,2)

} (4.4)
(eAd ]+ A4, +B))ia,=0,(eAi ]+ 4,4+ By)a, =0
MRBRF R, 0
v=Cexpl A, x4, +C, exp[Ax]i,+ B~ F
} (4.5)
w=C, expl[Ax]i,, 2=C, exp[A,x]ii,
BPA~PI—HEB LR EHHE D E LA RIEE
Clal+C2ﬁz+csﬁs+C46zﬂ4=a—B—1F
(4.6)

Clexp[ﬂ.,jﬁ,+Czexp[/lzjﬁz+Csélexp[/lajas—{—C4exp[/l4]zi4=ﬂ—B‘1F}
KRN EREGTRASKREBC (i=1,2,3 4)F, BRIWE 2 P.1~P3 KiEdE. F
R.RBEARARFBAP.WEIBETR - ERERFTESIREHT(.3)R(4.2) 1 He>0
HARNOONE, RERUHOEENSTERE SKRERKEREFERA(.6).

YLP REREGRAN, REBRAFERAEG . RITRATREMNTEELEL L~
P.3.

(A) NEREBAFEHBRIEA.
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Ai(0,¢) Bi(0,¢) F(o) (x<0)
A.(x,e)={ Alx,e), B‘(x,s)={ Bi(x,¢), F(x)={ F(x)y (0<<x<1)  (4.7)
L 4,,e) Bi(1,e) F(1) (x>1)
— R, XRERRERESE.

BEER(A.NDRRBNXEK, WA, B RFEx=0, 1ENEERIBNN IR A
T.EXFER, ARNEC—2,1+1] (1>0) LFEP1~P.36, EAINFELEL—,1+9]LR
R .

HhEBEPI.EBPINENBEARMBERFHESBNEHFTERE[—9,14+9]1. &£
[—n,00f01,14 7], PARTRERKITRA.

ev” +Ag(0)v' +By(0)v=F(0) (—7<x<0)

v+ A, (1) +B,(0)v=F(1) (1<x<l+n) } “.
BRELEXTERABRTRANT®Y, RNAERTEERE

(eA* T+ AA,(0)+B,(0))u=0 (4.9)

(A +A3.4,(1)+By(1))a=0 }
SRBERAHEEA AT, 4, B N>R EEERIFLAT TRBLGED R (e=0)
H AR AR LT,

det(XA4,(0)+Bo(0))=0, det(ZA4,(1)+B,(1))=0 (4.10)
HANAERMEENRRERREY w18, ,4,.

LERINESESHHBINA)WHEIRFTLRENERE, Y B,(0), B,(1) HED
VR, Bo*=B3'(0)F(0), o*=B7(1)F(1), BARMNEBZRP.IHBREDRENRE. T
RL, FE(—7u,0)f0(1,1+n)d, vFETRER

v=C, exp[A,xJu,+ C; exp[ A,xJu, +v¥ (—n<x<0)
— - _ _ (4.11)
v=Cexp[4 ,xJi,+C, expl[A,xJit,+0* (1<x<14+1) }
MR B TTRRH
v(0)=Cu, 4+ Cou, +0*(0), U(1)=61exp[zljar’rézeXPEIz]Ez’“Fﬁ*(l) (4.12)
[PﬁHJICI:CZﬁJEIJ 62: m”ﬁ
v{(0)=4,Cu{"’+ 4, C, ui’ +v% (0) (4.13a)
v{(1)=24,Cexp[A,1a8{¥ +3,C,explA,] a{® +5% (1) (4.13b)

Hep wi(i,i=12)RRu BN L BIBBERGBRE, vAREBBERE 0,11 25,
FRrE(4.132)Ff1(4, 130) I BPAKBRF I RENRYRITER DR & 4.
WRAE S BB, RIOTE &M REPIL.
U+ A(x)U' +Bo(x)U=F(x) (=8<x<1+8,6>0)
U,(148)=0, U,(—38)=0
Hrh Ay (x), Bo()RF(2)RA,(x), By(2)RF(x) iR EEN, B (x)% x=—03f
1+ 0K RAAT TR, BATEM. 1) R Lo o Fio*, DL—Of11 + SRE0Fn
1, WEPNHEABRBELF SRR (<), ZEHFIOP.,

} (4.14)
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ev” + Ay (2)v" + By(x)v=10 (0<x<1) }

'Ul(l)=Bl—U1(1)_51w1(1)"‘21(1) (4.15)
v,(0)=a,—U,(0) —w,(0)—3,2,(0)
F(4.13) B =0%=0, IHETHRDREGE. &G, BEPUY#E+U.
ZEP2MP, 348 —1,00f101,1+7]N, P.2RP3hRBEAZHBTTRA.
el,w"+ A,(0,e)w’ +B,(0,8)w=0 (—n<<x<C0) (4.16a)
el . w”"+ A,(1,8)w' +B,(1,e)w=0 (1<x<1+n) (4.16b)
fn
el, 2" 4+ A,(0,e)2" +B,(0,e)2=0 { —n<x<0) (4.17a)
el 2" 4+ A,(1,8)2"+ B,(1,e)z=0 (1<x<1+mn) (4.17b)
H R HF4iE 7] 8
(eA* ] +AA,(0,e)+ B,(0,e))u=0
L } (4.18a)
(eA [+ A A (1,e)+B,(1,e))a=0
P
A, +AA,(0,e) + B, (0, =0
('5_ 2 —z( €) 2(0,8))u } (4.18b)
(eA*,+4 A,(1,e)+B,(1,8))a=0
SEERR A, AR A, 4, G TR EY
det(14,(0,0)+8,(0,0))=0, det(A4,(1,0)+B(1,0))=0 (4.19a)
det(1.4,(0,0)+ B,(0,0))=0, det(A4,(1,0)+8,(1,0))=0 (4.19b)
(iR Ae, AoHAy, Ao, FHRLIYGBFAE [ Rug, &, Fu, @,
BN ZERES THR AR,
w=C; exp[AsxJu;, z=C, exp[A,x]u, (—=n<<x<<0)
_ _ N B } (4.20)
w=C,expl A x]i,, z=C,exp[d xn, (1<x<1+n)
AR
wl(O)=C3u§”, wl(l)zga eXP['z_a]iz’aly
. _ } (4.21)
22(0)=C4uj2), zz(])___c4exp[24]u~;z'
RIC, C, (i=3,4) A5
ng(O) 'Z’il)wl(o) (21(1) = Zéz: 2,(1)
<lvf(l)==230h(1) 4 Zf(0)==ﬂ4Z{; 2,(1) (4.22)
i 4 I
“ wz’(l)::/ng%:'wl(]) lZz’(o)=ﬂ‘42'z(0)

Z5(4.13), (4.15)F1(4.22), AT Ny PA~P.3 $hE TN ARDILEME, NIRH
T —ANBE L 57 77 RR A 19 5 4 T (1) o A AR R B A e e v, BRETR R fRA

(1) BRERBEELRENS, Kb, LS8 SR EBE T ERAUER.

(2) RAARERY, wMANEXFL, 1M AMERER, Hit, HFEOEZERREY
BAMNARBUEREA LRGN, 59K,



e #?ﬁ”‘&ﬁ mu *ﬁé&f%éﬁﬁ@ E"%zﬁi{éﬂrﬂ%@ S , 11729

(3) m%iﬁﬁﬁ’]ﬁiﬁ S ERREFTENSER X,

XY KT ML E HVEE .

BF(4.7)BE SR ERO R BN, ERMAOFEN S SBCHEX RO, 18 % &
FEEEBLE, Y4 DECH, RN 12 LB RS EXMEE, EREA
BXTRICO, 1 I/ B B M 25 N Rk EL AN O M A5 SR R 7 o X 24 (4.7)€C (IZ>2) B, BATA WA
A—BOREEH U LEEN S5 E kL LR R4A.

AT R G, BATER TR

(B) RBHABER L=, 1+97] (0>0) LS HBEHERA S By (1=1,2), HEH
AELO, 1 IR B B P IF FE o= — i =1+ R0 /NER BN 8 1 F (%) WAL —n, 1+ 0] KK
WHER, HERDRSONEENEEASE.

fEx=—nF1+ 07T B E &M

{ v!(—n)=4,C, exp[ —A (" +1,C, exp[ —An Jus”’ N
Uz’(1+77)='%101eXP[—/%1(1"“7’])]5;2)'}“/1202eXP[—Zz(1+77):|ﬁg”
ul® ul
wz(—ﬂ)=*’m wl('—n) 21’(_7])’:}'4;(2) 22(_77) (4.23)
4
w{(l+n)=4 3w1(1+77) zi(—n)= /1422( n)
wz’(1+77)='13;‘—";1)w1(1+77) 21(1+Tl)—' e Zz(1+77) )

Hep ki, Ay, w SRR S (A)PBRAE S M F R (4.28) 260 —n, 1+ 9] LA#PA~P.3,
EBEHLEE, BHELELHREEEEEN.
(C) NHBASIH ARBELME".
XA R B RN RS 2R RS L & e BRI, B S
R B RBESE.
Bl .
v{(0)=1{f1(0)—b11(0)v,(0) —b,,(0)v,(0) }/a,(0)
07 (1)=—1{f2(1) =by(1)v,(1) —bys(1)v(1) }/3,(1)
w{(1)=(b;(1)—af(1))w,(1)/a;(1)
Wy (0)=—2b,, (0)w,(0)/(ai (0)+a,(0)az(0))
wi(1)=—{e(b] (1w (1) +b5(1)wi(1))+(a}
+@,8,) (1)we(1)}/(a7 (1) +a,(1)a, (1))
27(0)=—(by,(0) +a1(0))2,(0)/a.(0)
2{(0)=—{e(b],(0)2,(0) +b,,(0)21(0))

+ (@} +0,0,)"(0)2:(0) }/ (a3 (0) +,(0)a,(0))
2,(1)=—¢b5(1)2,(1)/(a; (1) +a:(1)ay(1))
(420)BREMAABESE, HRZERRO)HRANTRIFHRE RO 1 H A DIEK

EHRBXELE B3, R U240 NP 1I~PI3NFEHNLREN LD AM H391.

(4.24)

FIN TR S - 1

AR 25 BEP B R B A A M - - MR T R R R i .
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® 1 _
={(“1»“z)|"1.ﬂz€H<‘,[0,1]},(u,v)=jo(u,v,+uzvz)dx
luli=(u0), Tty =) 5%+ jung, 4o = 2400 (5

a(u,v)=e(u’,v’)+%\[(Au, o)~ (4’ ,0)3~(( B—%A’)u,v)
% [BFF KM E R B P, :

1)

P¥, eu"+ A(x)u' +B(x)u=F(x) (0<{x<1); u(0)=u(1)=0 (5.2)
MTRESEED,: FRu€HI[0,11ER
a(u,v)=—(F,v)  (Vv€EHi[0,1]) (5.3)
B Prymg—ERD.ME K2z, WmRueH; NCRD.KM®, WN—ZFRPIR#.
EE2 MR
((B+BT"—A")yw,w)<—dfwl; (620, YwH?) (5.4)
XA H-EH FB+B"— A’E’J%ﬁEE<0, W) D, 77 720 —fifu, EHWER
luly f<~ = |IF|lo (5.5)
EE3 ﬁn%%#(s.nﬁ,@, W) 3 FEATUEC?, F B AE T R R 3L
(<) Lot 19(0) [+ 3 ()} (5.6)
K
full o <;/'—E{IIL,u||o+Iu(0)I+Iu(1)l} (5.7)
Foh K >0R Rk B Fuiiedy % 5,
ulo=max|u(x)|, |u|*=u}+u], Lu=es’+ A +B(x)u
(IAHTHTEH.
B4 mRX R EE
A6+ (1—-28)x)4’ +B(8+(1—28)x)u=0 (0<x<1)} 5.8)
, P
#,(1)=0, #,(0)=0
BTES > OE BN M, M TErEe, >0, {EHEMoeefnu€C?, Tkl Gt ML
lal <K{IL.ulio+ [u(0)|+{s(1)]} (5.9)
HB K2R T 8.
& Ugeu=Uu, UBw)" N
o ke o = a,(t)
Uu=>" ¥ 1 8187 (v tugimexa| - @7 dt]
1) ! 2 t
—l—ez;,,,m exp[ L ag) a’t]) (5.10)

K M a,(1)
UZBu=>_>" 2 e*32 37 (v,,,m +ewdn exp[ J ls dt]
0

kop m=0

+25 exp[ j: azg) dt]) /




T E R AR E

P M
L,UKPM=F+6‘K+IZ Zéf&’z"Rmm
p=0 m=0
Hrh

Rifpn = on+ (wiin—bu() wipm) exs| | @) ar]
+[(1+6)2;(1;,;+(2u2(5\)+al(\r)) z;(lp)y;_*'(b“(ﬁ({)
L
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On Singular Perturbation Boundary-Value Problem of
Coupling Type System of Convection-
Diffusion Equations

Yang Dan-ping
(Depariment of Mathematics, Shandong University, Jinan)

Abstract

In this paper wc comsider the singular perlurbation boundary-value problem of the

following coupling type system of convcclion-diffusion equations
eul +ay (x)u]+ by (%) uy+ b2 (x)uza =f, (x)
euf —az (x)u+ by (%)t + baa (XY =f2(x) (0x<C1)
u(0)y=a;, u,(1)=4,
w(0)=az, u:(1)=p4:

We advance two methods: the first one is the initial-value solving method, by
which the original boundary-value problem is changed into a series of unperturbed
initial-value problem of the first order ordinary differential equation or system so that
an asymptotic expansion is obtained; the second one is the boundary-value solving
method, by which the original problem is changed into a few boundary-value problems
having no phenomenon of boundary-layer so that the exact solution can be obtained
and any classical numerical methods can be used to obtain the numerical solution of

consistant high accuracy with respect to the perturbation parameter e,



