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Abstract

Recently, the hybrid methods which combine, at some extent, the merits of one-step methods

and multistep methods were proposed by Gragg and Stetter, Butcher, and Kohfeld and Thom-

pson.

However, the methods which were proposed by the first two authors have no ability of

estimating the local truncation error, and the method which was proposed by the last author

have only the ability of estimationg approximatingly the local truncation error.

propose a new type of hybrid method with an error-estimating ability exactly.

We here
This method

is of the fifth order accuracy with an error-estimating ability of the sixth order, which is

compared with the fourth order Adams-Moulton method or Hamming method and the sixth

order Butcher method.
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y1'=—y1, y1(0)=1.0.
y2'=y2,  y20)=1.0.
ys'=—y3+sin2x, y3(0)=-—0.4.
y4' =ya+cos r, y4(0)=—0.5.
ys' =ys—2x/ys, s(0)=1.0.
ye'=—ys—xye?, ys(0)=1.0.

Table 2,3,4,5, 6, 7 I3EE X7 Hamming #Z&
6 @ Butcher :BEDOFELEAE 2 D20 DE-
FAEIRH LT, TNENHFE L X OHEMBRELR
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~ Table 2 Relative errors in integration y1=—y1,
y(0)=1.0; y2'=y2, y2(0)=1.0.

modified Hamming 6-order Butcher

|

z [A] Y2 " - l - 1;1
(h=0. 01); (h=0.01) | (h=0.02) | (h=0 02)

present method

n 1 V2
(h=0.02)| (h=0.02)

2108 | 2108 | 2104 | 21078 | 21078 | x 1071
0.5/ 7.7 | 6.6 0.47 | —0.45 2.7 | 26
Lol 17 |15 0.96 f —0.92 | 55 | 54
20| 36 31 L9 L -19 [ 1 I
Table 3 Relative errors in integration yi’=—y,

y1(0)=1.0; y2'=y2, y2(0)=1.0.

present method

modified Hamming | 6-order Butcher

z n | vz n V2 N | V2
(h=0.1) | (h=0.1) | (h=0.2) | (h=0.2) | (h=0.2) l (h=0.2)
z107 | z1w07 | z157 | z107 | z 10 ! z 1077
5 14 | 2.3 6.0 -~3.6 2.6 2.2
10 30 | 53 12 —-7.3 5.4 4.5
20 62 {12 24 —15 11 ‘ 9.0
Table 4 Relative errors in integration ys'= —ys
+sin2zx, y3(0)=—0.4; yi/=ys+cosz,
v4(0)=—0. 5.
modified Hamming 1 6-order Butcher present method
z 3 Ys v Y4 Vs Y4
(h=0.01)| (h=0.01)| (A=0.02)| (A=0.02)| (h=0.02)| (h=0.02)
x 1012 z 10-12 \ x 1012 x 10-12 x 1012 x 10712
0.5 —220 -1.4 | 3.6 -0.05 70 —0.64
L0| —4.4 3.3 ; 0.39 0.076 | —1.2 1.6
2.0| —240 0.37 | 2.0 —0.05 74 0. 47
Table 5 Relative errors in integration ys’'=—ys
+sin 2z, y3(0)=-—0.4; yd=ya+cosx,
y4(0)=—0.5.
modified Hamming 6-order Butcher present method
z LA Vs v Vs Vs Vs
(h=0.1) | (h=0.1) | (h=0.2) | (h=0.2) | (h=0.2) | (h=0.02
z10¢ | 210 | 210 | z10¢ | z10¢ | £ 107
5| —16 12 0.67 | 1.8 -4.2 —1.4
10 180 (7400 —13 1100 52 870
20 L5 | — -0.47| — 0.57 | —

Table 6 Relative errors in integration ys'=ys
—2x/ys,ys5(0)=1.0; ye' = —ys—zys?, ys(0)
=1.0.

modified Hamming 6-order Butcher present method

z | a=0.0n)| (h=20.01)| (=002 (=20 02)| (K28 02)| (0. 02)

x 1072 z 10712 210712 | r 10712 | 2107 | z 10712
0.5 —170 14 0.84 2.0 —54 22
1.0 —320 —-13 1.6 —2.6 —-99 —-L9
2.0 1—1400 =25 7.1 —0.15 | —440 —6.0
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Table 7 Relative errors in integration ys'=ys
—2zx/ys, ys(0)=1. 0; ys' =—ys—zxys’, ys(0)
=1.0.

present method

s l Ve [ Ys ‘ Ve Vs ‘
(h=0.1) ’ (h=0.1) | (h=0.2) | (h=0.2) \ (h=0.2)

‘r‘ modified Hamming ’ 6-order Butcher !
|

x|

(h=8.2)

x 1073 x 1077

z10 | 2107 | z10 | z 1077
5 —0.65! —58 0.51, —86 | 0.3 —83
10 — —38 - —-1.7 ‘ — -4.7
2] — ~5.6 - | n | - \ —0.71

HEbEbi, HRMELT, HATOMELESL,
WELLBIL, SRTHAIHATIRAILTHS D, BE
XNt Hamming i3, i3, BEE T 260
EEIIINDS, BAEOH BT 6 ROEELFTHET 51k
x>, #2120, BELMY Hamming 525K

BELFWMT AN ERD.

PUEpE 6 )R> Butcher #: & D% . Butcher @)
HRHREDS 2 VEHBREITCOFREOERLELT,
THETOMELES L, BEOHKBEETOMAE L
HEL 50, ADLEADIR, &b, MULKEXTH
3. BEOHENSRTHBDICKL, Butcher Hiz
6RTHE05, MLTHERRODS, BETMEN
ALY, £ oK, 2k OXHIEEE
SEE, zath DHOEAFHEHRK L VO T, HH
BHBEOHIEICHE L T—201 2 2t 3.

7. o b33
AEFFITH L, WANAS EHEREE - 2 THHT=

HERATEAOKRMHERD 51D D— S LH 831
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