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Abstract
In this paper, the Peano kernels of piecewise Hermite interpolation error for derivatives,

G (z,y), are derived at first by the use of the explicit representation of the above

interpolation given by Hosaka?, Ahlberg-Nielson-Walsh?.

Zi41
Next, by numerical maximization of S |G (x,y)|dy, optimum bounds of piecewise

Zi

Hermite interpolation error for derivatives up to 25-th order, are obtained.
These estimations are best possible and comparison of them with the results given by

Ciarlet~Schultz-Varga® and Kansy® reveals that their estimations are fairly conservative.
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0G.3842681815853401060=32
0.5378945492256635830~31
0.,110669236296577951D-29

0.500000000000000000D GO
0+4000060000000000000 00
52000000060000000GD 00
422259934944333334D 00
500¢00600000000N000D 0O
432204332104517155D 00
$000000000000000C0D 0O
437571223756913581D 0O
5060600000000000000 00
44051183151%2177270 00

0
1
2
3
IS
5 0.2080%63732071542710-28
6 0,4869466397049429830-27
7 0.1077728215038679780=25
g 042726389982347680700=26

0.,6676237129674284800-23

0.
0,
0.
0.
0.
0.
0.
0.
10 0.1767024708561297100=21 0.500€00000000000000D0 GO
11 C.8607956781107711720=24 0.4418340655581480660 QO
12 0.1243965394327153160-18 0,300000060007000000D 00
13 ©.1544049750670308890=16 0.0
14 0.281017054621996217De14 0.¢
15 0,2529153491597965960-12 0.6
16 0.148377¢0484C4140030-10 0.0
17 6.630602270571759512009 0,0
18 €,2043151356652500820-07 0.0
19 0.5175563436853002070-06 0.0
20 0.10351966873706C0410-04 0.0
21 C.1630424782608695650=03 0.0
22 0.19927536231884C38CD=C2 0.0
23 6.183333333333333333C-01 0,0
26 0.120000020000000000C 00 0.0
25 0.5000000000000000000 U0 c.0
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g9, 5)=0 OHEEHB KR ¢ (2) DFE{L% Fig. 1(792
HBR) ITRT. ML S 05tZ0.5 1L To A
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(4.2, f(x)eC?[a,b]izx} L T, optimum error
bound® TH 2 (f(z)=2 It LTRHULT) O%F
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xiz, Ciarlet-Schultz-Varga® 05 % 72 MR
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Table 2 An example (m=6) of the numerical com-
parison of piecewise Hermite interpolation
error for derivatives.

m=6
\\’ (Csvy (R et

0 0. 50969 x 10-13 0. 50969 x 10-12 0. 50969 x 10-12
1 0.26911x10-* 0.12802 x 10-10 0.22901 x 10-1
2 0.96881 % 10~7 0.32914x 10~ 0. 24465 x 10-10
3 0.21701 x10-+ 0.89604 x 10-2 0. 23308 x10-*
4 0.26042 x 10-2 0.27588x10-¢ 0.29358x 10-8
5 0. 12500 0.11241x 10+ 0.35927 x 10-7
6 0. 10000 10 0.13889x 102 0.15031 x10-%
7 —_ 0.83333x10-2 0.63131 x 10—+
8 _— 0.41667 x 101 0.12626x 102
9 R 0. 16667 0.15152x 101

10 —_— 0. 50000 0.11364

11 — 0.10000x 10 0. 50000

12 — 0. 10000 10 —_—
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