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BIVARIATE RATIONAL INTERPOLANTS WITHRECTANGLE-HOLE-STRUCTURE�1)Jie-qing Tan(Institute of Applied Mathemati
s, Hefei University of Te
hnology, Hefei 230009, China)Abstra
tBivariate ve
tor valued rational interpolants are established by means of Thiele-type bran
hed 
ontinued fra
tions and Samelson inverse over re
tangular grids withholes, 
hara
terisation theorem with topologi
 stru
ture is brought in light anduniqueness theorem in some sense is obtained.Key words: Bran
hed 
ontinued fra
tion, Interpolation, Ve
tor-grid1. Introdu
tionGiven a set of distin
t real points fxi, i = 0; 1; 2; � � �, n : xi 2 Rg and a set of
omplex ve
tor data f~v(i), i = 0; 1; 2; � � �, n : ~v(i) 2 Cdg, Graves-Morris showed[5℄ thatthe ve
tor valued Thiele type 
ontinued fra
tion~S(x) = ~b(0) + x� x0~b(1) + x� x1~b(2) + � � �+ x� xn�1~b(n)
an serve to interpolate the given ve
tors. The 
onstru
tion pro
ess is 
losely ralatedto the adoption of the Samelson inverse for ve
tors~v�1 = ~v�j~vj2 ; (1.1)where ~v� denotes the 
omplex 
onjugate of ve
tor ~v. It was proved that ~S(x) is a ve
torvalued rational fun
tion with numerator being a d-dimensional polynomial of degree nand denominator being a polynomial of degree 2[n=2℄, here and in the sequel of thispaper, [x℄ represents the integer fun
tion.Let points (xi; yj) 2 R2 (i = 0; 1; � � �, n; j = 0; 1; � � � ;m) be given and be arrangedin the following table (x0; y0) (x1; y0) � � � (xn; y0)(x0; y1) (x1; y1) � � � (xn; y1)... ... . . . ...(x0; ym) (x1; ym) � � � (xn; ym) (1.2)� Re
eived February 12, 1996.1)The Proje
t was Supported by the National Natural S
ien
e Foundation of China
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h we 
all re
tangular point-grid and denote by �n;m. Suppose d-dimensional ve
tor~vij is asso
iated with the point (xi; yj) in �n;m and let these ~vij 's be arranged as follows~v00 ~v10 � � � ~vn0~v01 ~v11 � � � ~vn1... ... . . . ...~v0m ~v1m � � � ~vnm (1.3)whi
h is 
alled ve
tor-grid and is denoted by ~V n;m.De�nition 1.1. A d�dimensional ve
tor valued polynomial~N(x; y) = (N1(x; y); N2(x; y); � � � ; Nd(x; y))is said to be of degree n and denoted by � ~N = n if �Ni(x; y) � n for i = 1; 2; � � � ; d and�Nj(x; y) = n for some j(1 � j � d).De�nition 1.2. Denote by Hn the 
olle
tion of all bivariate polynomials with totaldegree not ex
eeding n and by ~Hn the 
olle
tion of d dimensional bivariate ve
tor valuedpolynomials of degree n, then~Hn;m = f ~N(x; y)=M(x; y)j ~N (x; y) 2 ~Hn;M(x; y) 2 Hmgis 
alled the 
olle
tion of bivariate ve
tor valued rational fun
tions of type (n=m).Making use of Samelson inverse and inverse di�eren
es, Zhu et al 
onstru
ted thefollowing Thiele-type bran
hed 
ontinued fra
tion[9℄~R(x; y) = ~s0(y) + x� x0~s1(y) + � � �+ x� xn�1~sn(y) ; (1.4)where~sl(y) = ~bl;0(x0; � � � ; xl; y0)+ y � y0~bl;1(x0; � � � ; xl; y0; y1) + � � �+ y � ym�1~bl;m(x0; � � � ; xl; y0; � � � ; ym) ;(1.5)and ~bi;j(x0; � � � ; xi; y0; � � � ; yj) are 
omputed through the following re
ursive pro
ess~b0;0(xi; yj) =~vij ; i = 0; 1; � � � ; n; j = 0; 1; � � � ;m (1.6)~b0;j(x0; y0; � � � ; yj) = yj � yj�1~b0;j�1(x0; y0; � � � ; yj�2; yj)�~b0;j�1(x0; y0; � � � ; yj�2; yj�1) (1.7)~bi;0(x0; � � � ; xi; y0) = xi � xi�1~bi�1;0(x0; � � � ; xi�2; xi; y0)�~bi�1;0(x0; � � � ; xi�2; xi�1; y0) (1.8)~bi;j(x0; � � � ; xi; y0; � � � ; yj) =(yj � yj�1).[~bi;j�1(x0; � � � ; xi; y0; � � � ; yj�2; yj)�~bi;j�1(x0; � � � ; xi; y0; � � � ; yj�2; yj�1)℄ (1.9)It was shown in [9℄ that ~R(x; y) 2 ~Hnm+n+m;2[(nm+n+m)=2℄ and~R(xi; yj) = ~vij ; i = 0; 1; � � � ; n; j = 0; 1; � � � ;m:


