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Chopping procedure for two-point boundary value problems is considered. A
●

selection of numerical results is illustrated in Tables 1-4.

1. Introduction and Description of Method

Russell and Christiansen in [1] have treated various adaptive mesh selection

strategies for two-point boundary value problems. One of the major methods is

the numerical integration using chopping procedure. In the present paper we describe

this procedure based on cubic spline interpolation and its asymptotic expansion. The

problems to be solved is

x" -f(t,x,x′)　　(0 ≦ i 蛋 1)　　　　　　　　(1)

ao#(Oトb&'(0) - c｡　　　　　　　　　　　　　　　(2)

ff1105(l)+61a5'(l) - cl.　　　　　　　　　　　　　　(3)

By using J3-spline Qァ{t), let us consider a cubic spline function xk(t) of the form:

*サ(ォ) - ∑ αmm-*)　　(nh - 1)

with undertermined α (サ--3, -2, -, n-1).

The above xk(t) will be an approximate solution if it satisfies

a;芸-Pkf(t,xk,x'
k)(0≦i≦1)

<V*(0)-6,^(0)-c｡

alxk(l)+bl宛(1)-%.

HeretheoperatorPk(Jc-l,2)isdefinedasfollows:

(1)(Px/m-∑fMt)

withthepiecewiselinearfunctionLAt)suchthat

L^j)-L^jh)-Bi},

(n)(*�"/)(<)-∑β蝣>LAt)
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such that the coe鮎ient fa (i-09 1, -, n) is determined by

(2β.+β1)/6 - (2/(g+/&))/6

(βサ+l+4βi+βl-1)/6 -/(*,)　　(* - 1, 2,-, n-1

(2βn+βォーl)/6 - (2/(U+/(*ォー1))/6 ･

For the approximate problem (4)-(6), we have

Theorem ([5]). In a su鮎iently small neighbourhood of the isolated solution

｣(t), there exists the approximate solution xk(t) (&-1, 2) such that

h(tトxk(t) -ト1)*A叫(t)l12+0(h?)

-(-1)ft(^)-サ,(ォ))/2+0(Aサ) (h-0).

If xk(t) satisfies the inequalty:

匝i(t)-xJt)¥ ≦ 26 (6 is a desired tolerance)

for t ∈[0,a], [6, l](a -n^,b - n2h), let us consider

the following approximate problem on the remaining interval [a, b] :

a;芸-Pkf(t,xh,x'
k)(a≦t≦6;h:-hl2)

サft(a):-(a;1(a)+a;2(a))/2

xS):-(xM))+x望(&))/2,
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where if a-0, the boundary condition (8) is replaced by (5) and if 6-1, the boundary

condition (9) is replaced by (6). If the following homogeneous problem

甲〝 -/サ(*,M')P f,(*,f,*')*サ'　(a≦t≦b)

甲(ォ) -甲(6) -0

has only the trivial solution P-0, then we have the similar result to Theorem. The

successive use of this procedure gives the approximate solution xk(t) such that

(i)　　　　　　　xAt) ≠ m ≠ xJt)

(ll)　　　　　　　l*(ォ)-a*(ォ) l ≦ C.

Now we consider the application of the stated method by the sample equations in

[1】-M.

2. Numerical Illustration

Example 1 ([1]).

qa;〟-(2-*2)a; - -1　　(a - 10-8)

∬(0 -0.5,　　∬(1 -0.

Exact solution: ｣(t) ≒ 1/(2-t2トe耳P (-104(1-t)))-exp (-10*(l+*)) -
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Table 1

23

Remaining interval (e - 10-4)　　　N Remaining interval (｣- 10-6)
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(N is the number of interior points per subinterval.)

Example 2 ([3]).

ォ" - 400 (a;+cos27rf)+2がCOs 2Tit

x{0)-x{l)-0.

Table 2|

N Remaining interval (｣ - 10-4)
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[0, 0. 5]

[0, 0. 25]

【0, 0. 1375]

Example 3 ([4]).

a;〟-k8ivh(kx) (A;-10)

x(0)-0,　x(l)-1.

Table 3

Remaining interval (｣ - 10-4)
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Example 4 ([2]).

a;〟+(3 cotant+2 tant) af+0.7& - 0

∬(30-)-0,　∬(600 -5.

Since this solution curve has a sharp spike approximately at 30.65 , we have computed

xk(t) such that

¥M-**(*)! ≦ 6&(t).

Table 4

N Remaining interval (｣ - 10-"4)

9

一

h

U

 

O

5

　

C

O

 

b

>

　

C

J

 

I

O

〟

:

-

　

0

0

　

s

o

　

-

　

ォ

　

~

　

-

.

.
　
H
 
W
 
t
-
1
0

サ
ゥ
　
t
-
i
　
<
*
一
4
　
9

l

}

∫

∫

一

l

L
S
.
u
E
.
L
f
川
L
S
r
L
 
O
L
川

5
3
70

-
0. 018

0. 018

]
]
Rl
り
t
o
i
o

[0. 01875, 0. 24375]

[0. 01875, 0. 025]

0. 01875J, [0. 01875, 0. 025]

0. 01875], LO. 01875, 0. 02265695]

0. 01875], [0. 01875, 0. 01921875]
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