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1
y (x)+ p(x)y (x)+ g(x)y(x) =0 (1)
(1)
y (x)= Q(x)y(x), (2)
y ()= Q(x)y(x), y(b)= , y(b)= (3)
y (x)= Q(x)y(x), y(b) =0, y(b)=0 (4)
Ly =f

y c{ Ly +1y(b) 1+1 y(b) I},
Dy [xn-1, Xn 1]
Qn(x) Q(x),

Ou(x) = Q(x) = O(h'), (5)
y(x)= ya(x) = O(h') (6)
D, , 1(x) 2(x), D,
[3]
y(x) = = a(x)= a(x))+ —( ox)= Am))+ ya (7)
L, 2
B Wxn-1) = 1(xn), 2(xn-1)— 2(2%n) q
(xne1) = 1(xn)s  2(xm1)— 2(x0) | (8)
= Yn-1— Yn, Z(xn—l) - 2(xn) ’ (9)
Ynt1— Yn, 2(9(},14.1) - Z(xn)
l(xn— 1)_ l(xn), Yn-1— Y¥n
? l(xm-l)— l(xn), Y+t 1= ¥n (10)
(7)
Lnyn: 0 (11)
Yo — 1(xn) 1— 2oxn) 2= 0 (12)
(12)
Anyn—l‘l‘ Bnyn‘l' Cnyn+1 = O, (13)
An = 1(.9611) 2(96n+1)— l(xn+1) 2(xn), (14)
Br= i(xw1) 2(xn-1) = 1(xn-1) 2(%nr1), (15)

CII: l(xnrl) Z(xn)_ l(xn) Z(xnfl) (16)
(5 (k= 1,23 :
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() k=1
D, L
e, e?; cos(mx ), sin(mx); e cos(mx), e sin(mx); etc
(14)~ (16) An B, Cy,
(
)
()k=2
D,

Qu(x) Epx+ Fu,

En="Q (xn),
Fo= Q(x) = Q (x2) 2

3 -3
u:Enx+En Fn:

y(x) = Y(u(x)),
Y (u) = uY(u)

D, (22) Airy
i(x) = Ai(u(x)), ofx) = Bi(u(x))
(13)
Airy
()k=3
D Q(x),

On(x)  Eux’+ Fux+ G, (E,> 0),

Ev= Q (x2)/2,
Q (x0) = Q (xn)xn,

Q)= 0 (ra)rar LEE

3
1

D
3
Il

u = 4”4[EL/4x+ F?E”/‘ﬂ
y(x)= Yu(x)), Dy

Y(uw= | yuts A] Y(u),

G

_ L2
A= 2En

F2

-¥2
8En

(13)

(17)

(18)

(19)
(20)

(21)

(2)

(2)

()

(%)

(26)

(27)

(2)

(2)

(30)
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(x)= € ”“/4M[LA+ %, % %uz] (31)
— 1 3 3 1
2o(x) = ue "M EAJ'- FUDE Eu2]> (%)
M(a,b,z) Kummer , z Kum-
mer
(24) E,> 0 E,<O0 (24)
On(x) - Enx’+ Fux+ Gu  (En< 0) ()
(31) (32
()
Da (34)~ (36)
Wy + fi(x)y + fo(x)y = 0, (34)
xy + fi(x)y + fo(x)y = 0, (35)
y +f(x)y + fo(x)y =0 (36)
D, fol(x) fi(x) >
2
B, C
Ar By (C»
=0 (37)
Ay-1 Bn-1
R n=1 ( yo= 0)
C
yi=- g (%)
Y1 n= 2 ,
BS"'“’y2+ C2y3= O, (39)
,n= k-1
E1ye-1+ Crayr= 0 (40)
n= N-1 |,
BN 1yv-1+ Cn-1yn = 0, (41)
YN = 0’ YN-1
Byr1=0 (42)
(42) , ( )

i(x)  ofx) ;
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1(xv) 2(x0) = 1(x0) 2(xn) = 0 (43)
n= N- 1 n= 1 , (43)
3
( cd) (k=1) (k=2)
(k=3)
3.1
1
y(x)= (¢’ + a)y(x), y(0)= 0, y(1) = 1 (4)
y(x) = 016’“2/2+ cm“znelf(ﬁx) (45)
a= 1,N=11, 1 (E,=1( - )/ 1)
’ [4]

2 2
| = e—x/zM[%’ %, axz] . /2,
2 2
2= daxe™ /ZM[l 3 _ ax% = ew/zerf(Jsz)

2’ 2
2 Schr dinger

y (x)+ (a’= b2)y(x)= 0. y(-2) = , y(2) = (46)
(46) el
y1,2= %“}zz}(v” (v IFI[%— 4(17:2 %;1 %; bzz], (47)
WFi(ai; bi;x) Kummer
a= 4.9 b= 5 N= 21 1 2
1 2
x cd k=1 k=2 k=3
- 1.782 5.31E- 02 1. 88E- 01 2.95E- 03 4. 8E- 15
- 1.188 2.04E- 01 4. 16E- 02 1. 29E- 01 4. 17E- 15
- 0.54 3.20E- 01 8. 30E- 02 2. 16E- 01 5.59E- 15
0. 000 3.60E- 01 8. 21E- 02 2. 13E- 01 5.41E- 15
0. 594 3.20E- 01 8. 30E- 02 2. 16E- 01 5.9E- 15
1. 188 2.04E- 01 4. 16E- 02 1.29E- 01 5.05E- 15
1. 782 5.31E- 02 1. 88E- 01 2.95E- 03 4.76E- 15
3
y(x)+ Zaty(x)= 0 y(D) = L y(2) = (48)
(48)

y(x) = clxcos[x_] + czxsin[x_} (49)

= 50, N = 51 , 2 >
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0.20
0.164
0.124
m‘ -4
0.08-
0.044
0.00+
0.0
X x
1 1
3.2
4
y(x)= y(x)=0 50 =0 y(1)=0 (50)
= (n) (51)
2 4
N h 1 2 3 4
1 1/2 2.884
2 1/3 3.000 0 5.196 2
3 1/4 3.061 5 5.656 9 7.3910
4 1/5 3.0902 5.8770 8. 090 2 9.5110
1(x) = cos(J_x), ox) = sin(J_x) (52)
(52) (42),
2o(xy) =0 (53)
= (n)
5
y (x)+ xy(x)=0 y(0)= y(l)=0 (54)
2=
J1/3[3 ] =0 (55)
1= 18.95% 3, .= 81.8865 3= 189.2209
3 , h=1/5, 6 k=1

[ P x| P xR = B
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(1]

WKB

Bendes C M, Orszag S A

1992,552  591.

[M].

(36)
3
3
i > 3
cd 18.2515 69.2322 134.8490
k=1 18.962 0 82.1479 195. 865 0
k=2 18.956 3 82.886 5 189.2209
k=2 , (55)
6
y (x)+ E(x+ )y(x)= 0, y(0)= y( )= 0 (57)
( 3 ) ( h= 75
4 6
i 2 3
0.001 744 0. 007 348 0.016 75
cd 0.001 676 0.006 215 0.013 14
k=1 0.001 748 0. 007 483 0.018 81
k=2 0.001 770 0.007 453 0.016 98
k=23 0.001 774 0. 007 349 0.016 76
WKB 0.001 85 0. 007 542 0.016 97
)
) )
) ;
)
) Taylor ,
,
) Taylor ,
) )
) ,
) , WKB , 6,
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Difference Schemes Basing on Coefficient
Approximation

MOU Zong ze, LONG Yong xing, QU Wen_xiao
( Southwestern Institute for Physics, Chengdu 610041, P. R. China)

Abstract: In respedt of variable coeffident differential equations, the equations of coefficient function
approximation were more accurate than the coefficient to be frozen as a constant in every discrete
subinterval. Usually, the difference schemes constructed based on Taylor expansion approximation of
the solution don t suit the solution with sharp function. Introducing into local bases to be combined
with coeffident function approximation, the difference can well depid¢ more complex physical phe-
nomena, for example, boundary layer as well as high osdllatory, with sharp behavior. The numerica
test shows the method is more effective than the traditional one.

Key words: boundary value problem,; eigenvaue; coefficient approximation;, local exact scheme



