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Abstract

In this paper, the barycentric Jacobi interpolation collocation method is used to solve a kind of
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Fredholm Integral-Differential equation. Firstly, the general form of barycentric Gegenbauer in-
terpolation, barycentric Jacobi interpolation, is obtained by canceling the condition that the pa-
rameters in barycentric Gegenbauer interpolation are equal, and it is shown that the barycentric
Jacobi interpolation is equivalent to the Jacobi interpolation whose interpolation nodes are shifted
Gauss-Jacobi nodes. Then based on the collocation method, the numerical algorithm for a kind of
Fredholm Integral-Differential equation with initial value conditions is constructed by barycentric
Jacobi interpolation. The result of error estimates show that the algorithm is convergent under
suitable conditions. Finally, the effectiveness of the algorithm is verified by a numerical example.
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FMER, R 3HA T AT f=-04:04:2, 0 =05 B EUEEE K. SLFRPEIEL R, 29 m Hix
BN, BEE m SR, ASORERSCE FZH AR, HIbl, B o, p P MERABIE R, A5
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Figure 1. The absolute error distribution of the presented method at equidistant nodes
for ¢=-05,4=-0.6,m=15

Ell Ha=-05p4=-06m=158f, KAXFEEFETRNETRED T

H1(22) 2RI, A ST EAS B BUE AR I R IT RIECO m+ 1, 5 SR [3]75 92 a3 10 R A8 2 30 1Y
JETTF AR . 2 a=-0.2, f=-05F, ERIFAIE LS FAT 28R MEUMRR % AF T
REASTTEITR M KSR 22 5 R[S A LR, S5 R 4. MR 4 T, 530K EAMEL,
AT HRAF I TR AN IRZEE T
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Table 1. The calculation result of the presented method at equidistant nodes
for a=-0.5 4=-0.6,m=15

#*1 ZHa=-05p=-06m=150, AXFEEFETRNHELER

TR &R HfE YR 1R 72
0 0 6.63e-14 6.63e—14
0.0625 0.061 0.061 3.14e-14
0.125 0.118 0.118 5.46e-14
0.1875 0.172 0.172 2.401e-14
0.25 0.22 0.22 3.533e-14
0.3125 0.272 0.272 7.705e-14
0.375 0.318 0.318 5.085e-14
0.4375 0.3629 0.3629 2.742e-14
0.500 0.405 0.405 6.967e-14
0.5625 0.446 0.446 3.170e-14
0.625 0.486 0.486 3.908e-14
0.6875 0.523 0.523 6.217e-14
0.75 0.5596 0.5596 3.242e-14
0.8125 0.5947 0.5947 1.077e-14
0.875 0.6286 0.6286 2.931e-14
0.9375 0.6614 0.6614 1.277e-14
1 0.6931 0.6931 5.32%¢-14

SCHR[20]HE T 575 72 (29) I BE fR I, AR B—ANEEC my = (2m, +1)(m, +2) ZRIE R, Hhm, 5
m, 337~ Shannon 48 iR A ) A BRI R T s AL AR ST VRTE TH 5 F2(29) AU A, Hi(20)
AR AR m, = m+ TR R . 32 5 51128 T AR HTRAE = 0.2, B =0.5 I AR EUE
fRAE Sinc 1 s [L9]FIF KAt 22, F HER T A S5 2:45 SCHR[20] 7 12 i d R 2 vt 458 2 9 [l — B R i 75
TR TR SER . I 5 ATEH, AR SCO7 iR EAS M 11507 F2 (29) BB MR, 43X w5 Al )y 2
(1 f R A0 1R 22 RIS, AR SC 570 T B S R MEARBOT FR AL B BRI, R A S iR AR THERLET 5 I
WAFRE D, THERTEN,

Table 2. The calculation result of the presented method at different g,n for «=-0.5

2 Ha=-058, KAXFEETAE B, n HHESER

n ool
p=-04 £=0 p=04 £=08 p=12 p=16 p=2
1 5.31e-02 7.00e-02 7.98e-02 8.58e-02 8.96e-02 9.21e-02 9.70e-02
2 7.80e-04 1.47e-03 2.24e-03 3.05¢-03 3.87e-03 4.68e-03 5.47e-03
3 3.59e-07 8.79e-07 1.68e-06 2.81e-06 4.29¢-05 6.12e-05 8.33¢-05
4 1.44e-13 4.61e-13 1.13e-12 2.40e-12 4.59e-12 8.10e-12 1.35e-11
5 2.22¢-16 5.55¢-16 1.54e-15 1.91e-15 6.52¢-15 1.1le-14 6.81e-14
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Table 3. The calculation result of the presented method at different «,n for g=-0.5
F 3. HP=-058, AXFEETARE o, n BWHELSR

u/ n
; v
a=-04 a=0 a=04 a=0.8 a=12 a=16 a=2
1 4.36e-02 3.38e-02 4.04e-02 6.08e—-02 7.86e—02 9.41e-02 1.08e-01
2 5.86e—-04 6.76e—04 1.30e-03 2.06e—03 2.94e-03 3.94e-03 5.04e-03
3 2.53e-07 4.86e-07 1.07e-06 2.03e-06 3.48e-06 5.55e-06 8.38e—06
4 9.46e-14 2.66e-13 7.50e-13 1.80e-12 3.8%-12 7.78e-12 1.45e-11
5 6.66e—16 7.77e-16 1.11e-15 5.55e-16 4.44e-16 2.23e-14 4.75e-14
Table 4. Numerical results of the method presented in this paper and the me-
thod presented in reference [3] for «=-0.2, 5=-0.5
F4 Ha=-02 =-058, KXFHESH[3]HFENBELR
m ARITTE RGN RE SCRR[BITVER R R4 xR 22
10 1.29e-09 7.82e—04
15 1.45e-13 9.05e-06
20 5.55e-16 5.68e—07
Table 5. Numerical results of the method presented in this paper and the me-
thod presented in reference [20] for «=0.2, =05
F5 Ha=02 =050, KAXFESH[20]5ENKELER
n SCHR[20] 771 m AT
’ BRRA TR 72 ! BRI RIE
20 9.28e—04 3 7.82e—04
42 1.21e-08 9 1.02e-08
70 8.09e-12 13 7.50e—12
6. B4

ASCHRFT T SCHR[12] 0> Gegenbauer e [ — M X ——H 0> Jacobi #ifl, KW T EAR L2
53H{E T SO AL Gauss-Jacobi 717 i) Jacobi fifE SEAN B HLOAE{E,  FFEEETHLL Jacobi FlEZ WA, RIT
T —2K—Fr 2 Fredholm ZYUARS) - 53 75 FEAE 1] #1750 Jacobi AT B2, 45t T AR R ZE il -2
A S BRI T A ST VEN A R, FRAREILH 5 07 FE AR 0 BR KU E0r Jacobi iR 22 T R
TE— T N ARG, ARSIk B R 4% 1% 22 B Jacobi Z IS4 o, B B B MK .

e HE

AR A B e, DIHAES: 11801456, 1l H 445K AT A 70 S HAR 0 7 R AU SRR o
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