Advances in Applied Mathematics BIF$i2%3f&, 2024, 13(4), 1273-1285 Hans X
Published Online April 2024 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2024.134117

~

SRERMEL

EH¥, #%a

LTI R B, 10T K&

X B IUR{E

ks Hi: 2024434 15H; FHHEM: 20244F4710H; KA HM: 20244F4717H

B

HE: ERBEMRES, TRCHRBERRDE, WELXE EXRMERCHEK. WA FHES
X [ LA BRBERRBEM R — N BN R E. 53045 H—MERs R HE KBRS HEE S
TREVESKXE ERERRBEW RS, Jivk: BN RESX R ERRME R LA SR E
REY, BERANREEN—Br-SEEREIEE, #HETH SIS SRR EBEARmER T,
BRAFEERSEIKBREFDIEE. RS HZETHRELERN FHBITRE., 4R EHE
SEhld, MWBIERZE. BEWSHEHTERIE T 25 ERNE R, i S OERNETAKET Bz
BHESHFR, ABBMLAER, AB/REGTEEIH BXRECAER, WHENE. SCHERFMLL
B, MERBLIEBHFEAELREEER.

XA
HXDHEE, RoE, WRBHE%, FmRE, S

High Accuracy Integro Quartic B-Spline
Quasi-Interpolation

Liting Zhuang, Xingxuan Peng"

College of Mathematics, Liaoning Normal University, Dalian Liaoning

Received: Mar. 15th, 2024; accepted: Apr. 10th, 2024; published: Apr. 17th, 2024

Abstract

Objective: In the function reconstruction problem, the function values at the knots are unknown,
and the integral values on the successive subintervals are known. How to use the integral values
information on the successive subintervals to solve the function reconstruction is an important
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problem. In this paper, the high accuracy integro quartic B-spline quasi-interpolation operator
given in this paper effectively solves the problem of function reconstruction of integral values on
successive subintervals. Method: Firstly, a new functional coefficient is constructed by using the
linear combination of the integral values on the successive subintervals, that is, the function val-
ues at the knots and the approximation value of the first-order derivative. Then, based on the high
accuracy B-spline quasi-interpolation operator with derivative information, the high accuracy in-
tegro quartic B-spline quasi-interpolation is obtained. Finally, the approximation error of the op-
erator to the function and its higher order derivatives is given. Result: In numerical examples, the
effectiveness of the method is verified from the aspects of approximation error and numerical
convergence order. Conclusion: The operator constructed in this paper does not depend on the
derivative information of the objective function, does not need additional boundary information,
does not need to solve the equations, and the number of times is four, and the calculation is simp-
ler. Compared with the existing results, the approximation accuracy of the function and its higher
order derivatives is higher.
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Table 3. Numerical convergence orders NCOj for f(x)
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40— 80 5.8033 4.0798 3.0517 2.0048
80 — 160 5.3937 4.7077 3.0133 2.0949
HIR{H 5 4 3 2

Table 4. Numerical convergence orders NCO, for g(x)
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80 — 160 6.6241 4.0314 3.0014 2.0057
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Figure 1. (a) Function g(x); (b) Approximation function Q,g(x)
1. (a) E¥g(x); (b) BIEEH O,g(x)
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Figure 2. (a) Function g'(x); (b) Approximation function Q;g(x)
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Figure 3. (a) Function g"(x); (b) Approximation function Q}g(x)
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Figure 4. (a) Function g"(x) ; (b) Approximation function Qg (x)
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