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An Interpolation Method Using a Reproducing Kernel
of Sobolev Space Hi(2)

Kouraro Wartanaset

This paper shows that the linear summation of the reproducing kernels of Sobolev Space
Hi(82) (where £ represents a bounded domain of the Euclidian space R* and s>n/2) are
applicable to interpolation problem. And these reproducing kernels are positive definite
kernels. Especially, if we take (X |a)=s[0%-]|%.05)*/? as the norm of H§(2), the interpolation
which uses its reproducing kernel commutes with similarities and rotation of data. We
computes this reproducing kernel in one dimension case. Moreover, we see that the mul-
tiplication of K*(x,y); the reproducing kernel of H{(2) and K'(z,w); the reproducing
kernel of H{(£2) becomes to positive definite kernel on £ X @, so the extension of this the-
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ory to high dimension is possible.
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x 1 FRITHANWF - £
ARy +ydx | —3(RE+y?)a? Table 1 The data used for experiment.
+ 2R 2R
(3R2y )z No 1 2 3
T) (—2.244, 0.526) (—1.346, —3.523) (—0.449, —0.947)
4 5 6

Kz, y)= ——I—(Ix y]®

245!

(0.449, —0.737)  (1.346, 0.719) (2.244, 9.975)
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4 interpolated graph
dot line original signal
fIx]=1.2*(xA2)*Sin{x]-2.4*(x)*Sin[2x]
dot point = sampling point
B3 (a), (b), (c)Ds77@E1DF—-2%2ZnTh K z,v), K{z,v), KXz, y) #FOTHE LSS
7.(d), (e), (1)DI 773K 1 DF -2 DANEBLRKR T~ ) ¥ S LIt DEZEhE N K=z, v),
Kz, y), K¥z,y) #HOTHELRS 7 7.
Fig. 3 Each figure (a), (b), (c) represents the interpolated graph of given data of Table 1 using
the reproducing kernel K'(z,y), K¥x,y), K*(z,y), respectively. And each figure (d), (e),
(f) represents the interpolated graph of scaled data of Table 1 using the reproducing
kernel K'(z,y), K*z,v), K3z, y), respectively.
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