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Abstract

As akind of radial basis function, Multiquadric (MQ) function, as a kernel function, can approximate
any smooth function, and is widely used in the research of quasi-interpolation. Most of the existing
MQ quasi-interpolation is based on the known condition of the discrete function value, and in practical
applications, the integral value is also a common-known condition. In order to make MQ quasi-in-
terpolation more widely used, a new MQ quasi-interpolation operator based on integral value is pro-
posed in this paper. First, the derivative value at the node is approximated by the linear combination
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of integral values on the continuous interval, and then a new integral value MQ quasi-interpolation
operator is obtained according to the existing MQ quasi-interpolation, and the error estimate is
given. Finally, the approximation effect of the integral-valued MQ quasi-interpolation operator con-
structed in this paper is demonstrated by numerical experiments, and the feasibility and effective-
ness of the proposed method are demonstrated.
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EAE IR 457 %2 FI1R 2 - 75k, Behforooz [115¢4% ARRAMELAE Jy B 40 45 1 i by i = VRRE 2% 47 1 B8
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DX 1] 20 T AR B I TR FE SR E . HH T RE SR eR AR AE — SBR T, LD I A B i 2 B 1 10T R 0
JEHEPERBR SR, T MQ BMEUE RIS R, LT LLUEIL A Mk $.  BI7E Hardy [8]#2HH MQ
HEUE, MQ RUEHELA T IRIFH & e . Beatson F1 Powell [9]%) 4 BRIX 18] b MG HEAT THFSE, =i
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I HUE £1(x;) =012 N SRR IGEITAS MQ IMEEET QX f (x) B S A ENEAT B
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fEA T X [a,b] AT Rla=x, <x < <Xy <X, =b, HH x =a+ih, 0<i<N, h=(b-a)/N,
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HRR R 512 1 iR,

S1H 1 [12]%Fi=2,34,-- N-2F
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FFEi=01,N-LN I, £
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XL A AT [a,b] LRI A a = < < <Xy <Xy =b HHEKEx;,x, ] LRBE
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Table 1. The maximum error with respectto  f, ()
=13 f(x) \RKIRE

N Q3 (%)~ £.(x)|
10 4.80 x 1073
20 1.25 x 1073
40 3.17x 10
80 8.01 x10™®

Table 2. The maximum error with respectto  f,(x)

F2. 3 f,(x) RKIRE

N Qs (x)- 1.4,
20 414 x 1078
40 1.03 x 10°3
80 2.57 x 107
160 6.43 x 10°°
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Figure 1. Q3 f(x) rendering of the approximation of = f,(x)
B 1 Qyf(x) &k f,(x)HIBUIRE
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Figure 2. QX f(x) rendering of the approximation of f,(x)
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