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Abstract

The parameters which determine quintic spline are used to give more accurate
●

approximations than those from the quintic spline with little additional computa-

tional effort. A selection of numerical results is presented in Tables 1-3.

1. Introduction and description of method

Let s be a quintic spline, with equally spaced knots ^ (ti-ih; nh-l) interpolating

to the given function y at the knots. Since there are (n+5) parameters, the deter-

mination of the spline entails the use of special four equations (end conditions).

the present paper we shall consider the following end conditions:

●

44)+α144)+β1-2　^｡>　44)+γiSi4>+Sls<24)+<h44> -cl ,

(1)

S崇)+α28配1+β2艦　p o(4)-l-γ2pn-1+ァ2^監2+り28(4)　rか1･

Letting 0 and k(10| > I#c| >1) be the roots of the quartic polynomial ｣4+26t3+66*2+

26ォ+l-0, %(ォ)-!+αil+βit2 and q&)-l+γit+SiP+mt , we have

Theorem 1 ([3]) Let s be an interpolator?/ quintic spline which agrees with the smooth

function y at the uniform knots and satisfies the conditions (1). If piO-IO)qi{llK)-pi{llK)qJ

(1/0)幸O we have in the interval bounded away from the end points ｣-0, 1

s: - yォ. +(^/5040) y^+O(hs)

s". - yj+(ft*/720) yf- (A6/3360) yf+O{k*).

Proof. From the relationship between the function values and the fourth

derivatives of the qumtic spline :

(1/120) (sW ,+26sWサ+66s'.4) +26sJ42x +5^聖2)

- (1/A4)(s;+2-4sm+65,-45ト!+*<-ォ).

(1/120) {{sfU-ytU)+m (*fti-y#i)+66 (s^-yf)+2Q (ォォ聖-y^i)

+ (tf?.-!#!,)} - -(h* 12)y?>-(h*160)yP+O(h*).

Hence we have也e asymptotiC expansion :
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(4- - yf-(h*/12) yf +(fc*/240) yf+O {･)

m the interval bounded away from the end points.

since hh". - (2s,-5sm+4s,-+2-s,-+3)+A4(18sf> +65s$ 1 +26s#2+s$3)/120

*サ; - (-ll*<+3s,+1-3s<+2+*<+8) +*4(-19***)-108*#i-51*#t-2*#,)/72C ,

we have the desired result(Hoskms and MOMaster [1972]).

By arguments similar to払ose of Theorem 1 we arrive at

Theorem 2. Le舌s be an interpolatory quintic spline subject to the conditions:

^s<4)-i)'+1 si,4'-O and rォ;4>-pr+18崇-0 (r-6, 7, - ). Then we have the same asymptotic

expansion of Theorem lfor all i (0≦i≦n)･

Using Taylor series we obtain

(2)

Corollary.LetthehypothesesofTheorem2hold.Thenwehave

(1/5040)(-s:+3+6s:+2-15s:+1+5060s;-15s.'-!+6s;-,-*'3)

-tf+W)

(1/720)トォ<十t+4s'
4+1+7Us"i+4:sr-1-s^2)-y'(+O(h?)

(1/7560)(isl:
.�"+3-ZLbs'U,+102s;+1+7417s;+102s".-,-34.5s;-,+4*?-,)

-tf+0(*8).

InordertoobtainaOo亜cientmatrixofbandwidth,five,weshallrequireto●

rewritetheendconditionArs{Q4:)-0intheform:

蝣<>)+afォiォ+6rs#｡㌢'+c,s<4)--

where

γ=5

a.27268229/31759805/2304-26+1/0

6,676520571/317149490/2304--0(0+26)

c,25304/137363/31753469/2304�"�"�"-0

Inusing(2),(3)and(4),theendconditionsArs^)-Vfs崇-0(r-7,8)wouldgive

risetothebetterapproximations.

2. Numerical Illustration

ln比is section we shall consider仏e application of 地e above staも me比od by也e

sample functions under the end conditions :

J75<4,-ffigu,-0 and F7sW-ア80(4)　A
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Table 1 (sin*, n-16)

13

Table 2 (log(l+t), n- 16)

Table 3 (exp(t), n- 16)
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1.52(-ll) -2.07(-14)

1.72(-ll) -2.861-14)

1.95(-ll) -2.84(-14)

2.21(-ll) -3.80ト14)
2.50(-ll) -4.ll(-14)

2.40(-8) -3.58(-ll)

2.72(-8) -4.05(-ll)

3.08(-8) -4.59　-ll)

3.49(-8) -5.20 -ll)

3.961-8) -5.89(-ll)

4.48(-8) -6.68(-ll)

5.08(-8) -7.60(-ll)

6.04(-14)

1.62 -14)

8.02　-14)

3.73 -14)

2.71(-14)
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