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Abstract

Bivariate vector valued rational interpolants are established by means of Thiele-
type branched continued fractions and Samelson inverse over rectangular grids with
holes, characterisation theorem with topologic structure is brought in light and
uniqueness theorem in some sense is obtained.
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1. Introduction

Given a set of distinct real points {z;, i = 0,1,2,---, n : z; € R} and a set of
complex vector data {7(), i =0,1,2,---, n: 5 € C4}, Graves-Morris showed®! that
the vector valued Thiele type continued fraction

5(0) .Z’: o .Z’: I r—Tp-1
0 4+ 30 4.y ®

can serve to interpolate the given vectors. The construction process is closely ralated
to the adoption of the Samelson inverse for vectors

v = (1.1)

where 7* denotes the complex conjugate of vector o. It was proved that 5"(:1:) is a vector
valued rational function with numerator being a d-dimensional polynomial of degree n
and denominator being a polynomial of degree 2[n/2|, here and in the sequel of this
paper, [z] represents the integer function.

Let points (z;,y;) € R? (i =0,1,---, n;5 = 0,1,---,m) be given and be arranged
in the following table

(o,90)  (z1,90) -+ (Tn,Y0)
(JL“U,-y1) (l"la.yl) (Iﬁn,yl) (1_2)
(x[]aym) (-Tlaym) (mnaym)
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which we call rectangular point-grid and denote by II"™"™. Suppose d-dimensional vector
;5 is associated with the point (z;,y;) in II™"™ and let these ¥;;’s be arranged as follows

Voo V10 Uno
,17[]1 1711 17711
Vom VUlm Unm

which is called vector-grid and is denoted by ymm,
Definition 1.1. A d—dimensional vector valued polynomial

N(:E, y) = (Nl(xu y)7 NQ(xu y)7 T 7Nd($7 y))
is said to be of degree n and denoted by ON =n if ON;(z,y) <n fori=1,2,---,d and
ONj(z,y) = n for some j(1 < j <d).
Definition 1.2. Denote by H,, the collection of all bivariate polynomials with total
degree not exceeding n and by H, the collection of d dimensional bivariate vector valued
polynomials of degree n, then

ﬁn,m = {N(l‘,y)/M(l‘,y)‘N(T,y) € I—_jnvM(Tay) € Hm}

is called the collection of bivariate vector valued rational functions of type (n/m).
Making use of Samelson inverse and inverse differences, Zhu et al constructed the
following Thiele-type branched continued fraction!”

= r — T r — Tp-1

R(z,y) = 5y(y) + ——2 _ 1.4
where
o - Y —Yo Y—Ym—1
1(y) =bio(wo, -+, x390)+—= = )
) ( )+ bii(zo, - o3y, 1)+t bym(Tos - T3 y0, 0, Ym)
(1.5)

and gi,j(:vo, “-+, %Yo, -+, y;) are computed through the following recursive process

EO,U(xuyj) :17137 'LZO,l,,n, j:(],l,,m (16)

Yj —Yj—1

bU,j(mo;y()u T 7y]) ==

boj—1(z03 Y0, s Yj—2,Y5) — go,j,l(:z;o; Yos - Yj 2 Yj 1) )
bio(wo, . i3 o) == Ti ~ Ti1
bi-t0(zo, @i i yo) = bicro(zo, - Tina, Tiig) (1 g)
gi,j(xo, s Yg) = (Y — yjf1)/[5i,j,1(;v0, T Y0, Y2, )
o giajfl(xﬂa"'aivi;yoa"'ayj—Q,yj—l)] (1.9)

It was shown in [9] that R(z,y) € ﬁnm+n+m’2[(nm+n+m)/2} and

R(zi,y;) = 4,

i=0,1,--,

n; 3 =0,1,---,m.



