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Abstract

Interpolation has wide application in signal processing, numerical integration, Computer Aided
Geometric Design (CAGD), engineering technology and electrochemistry. Block based bivariate
Newton-like blending rational interpolation can also be calculated based on information matrix
algorithm in addition to block divided differences. The paper studied interpolation theorem, dual
interpolation of block-based rational Newton interpolation and information matrix algorithm of
them. Numerical example is given to illustrate the effectiveness of the method.
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1. Introduction

Interpolation is a hot topic in recent years. Many
scholars have devoted themselves to the study of in-
terpolation theory and its applications[1-6].The prob-
lem of constructing a continuously defined function
from given discrete data is unavoidable whenever one
wishes to manipulate the data in a way that requires
information not included explicitly in the data. In this
age of ever-increasing digitization in the storage, pro-
cessing, analysis, and communication of information,
it is not difficult to find examples of applications where
this problem occurs. So interpolation method plays
an important pole in numerical analysis. The polyno-
mial interpolation and rational interpolation have been
widely applied to the numerical approximation[l1],
and in the construction of circular [1], graphics image
processing, image processing[1,7-10]. Some schol-
ars has been studying their application in image pro-
cessing, numerical integration, Computer Aided
Geometric Design(CAGD),engineering technolo-
gy, curves/surface[1,7-8]. In recent years, Dyn and
Floater[11] et al studied the new multivariate polyno-
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mial interpolation based on Lower subsets. Zhao
divided the original set of support points into some
subsets(blocks), then construct each block by using
linear or rational and finally assemble these blocks
by Newton method to shape the whole interpola-
tion scheme[1,12,13], which include many classical
interpolation as its special cases. The general form of
block based bivariate blending rational interpolation
with the error estimation is established by introducing
two parameters[14], four different block based inter-
polations are included. Then an efficient algorithm
for computing bivariate lacunary rational interpo-
lation is constructed based on block based bivariate
blending rational interpolation. Li also studied mo-
dified Thiele-Werner blending rational interpola-
tion[15], Werner[16] Combined The Newton inter-
polation with Thiele continued fractions combined to
construct a flexible and stable Thiele-Werner Ration-
al interpolation formula. Wang and Gu generalized
Thiele-Werner-type blending rational interpolation to
vector-valued osculatory Thiele-Werner type rational
interpolation. One of the authors of this paper has con-
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structed several interpolation general formate [18-21],
which include Newton interpolation scheme, block-
based rational interpolation based and Thiele-Werner-
type rational interpolation and generalized the results
of Kahng [22,23] to bivariate interpolation case.

Our contribution in this paper is to obtain
information matrix algorithm of block based biva-
riate Newton like blending rational interpolation.
The organization of the paper is as follows. In Sec-
tion2, we give the algorithm of block based bivariate
Newton-like blending rational interpolation, and we
discuss information matrix algorithm of block-based
bivariate Newton-like blending rational interpolation.
In Section 3, we present dual interpolation of block-
based rational Newton interpolation, recursive algo-
rithm, the information matrix algorithm of block , ba-

sed Newton like blending rational interpolation. Nu-
merical example is given to show the effectiveness of
the results in Section 4.

2. Information Matrix Algorithm of Block
Based Bivariate Newton Like Blending Rational
Interpolation

Given a set of two dimensional points
M, ={(.y))i=0.1....m j=0,1,....n} . Suppose
I1,, =DcR?,and f(x,y) isa function defined in
D, and

S,y )=f,,i=01,...,mj=0]1,...n (D
We devided I1,,, into (u+1)x(v+1) subsets:
I, ={(x.y)e, <i<d h < j<r}
(s=0,1,...,u;t=0,1,...,v) . (2)

Tan and Zhao constructed block based bivariate
Newton like blending rational interpolation[12]

B, w%:¥)=Zy(x, )+ Z,(x, )0, (x) ++--+ Z, (X, )0, (x) - &, (X) , 3)
For s=0,1,...,u
Z,(x,9) =1, () + 1, (6, 0), () + -+ 1 (6 0@y ()0, () @)
where
d, N i
o, (x) =H(x—xl.),s =0,1,....u-1, @ ()= H(y_yj)5 t=0,1,...,v-1,
i=c, Jj=h (5)
o vided differences.
and 7, (x,y) (s=0,1,...,u;t=0,1,...,v) are bivariate Algorithm 1
polynomials or rational interpolants on the subsets Step!: Initialization. Let
I .
Block based bivariate Newton like blending ra- fi,(?’o) =f(x,y,) =1, j’i =0,1,---,m; j=0,1,---,n. (6)

tional interpolation can also be calculated based on
information matrix algorithm in addition to block di-

0,0 0,0 0,0 0,0 0,0
VAR AVAY VAV AT S
0,0 0,0) 0,0 0,0 0,0
f‘cf)-%-l,)ho ~ch] +1,hy+1 o f‘ci-%—l,)ro ](cfﬂ,)hﬁ f;f+1,)}zo+l
0,0) 0,0 0,0 0,0 0,0
fd(o ho f;i(naho)” fd(o»’o) fd(l aho) ‘fd(uho)"'l
0,0 0,0 0,0 0,0
AV et YA AT A
0,0 0,0 0,0 0,0 0,0
M = f;f)+1,)h1 fcf)+1,)h, 1 f;'gﬁrl,)rl f;'f+l,)hl f;'f+l,)hl+1
[ . . . . .
0,0 0,0 0,0 0,0 0,0
fd(o,hl) fd(o,hl)+1 fd(o,rl) f;/i(l,hl) f;i(l,hl)+-1
0,0 0,0 0,0 0.0 0,0
A ﬂﬁ o YA A S At
0,0 0,0 0,0 0.0
fcf)+1,)hv fcg+l,)hv+l f;£+1,)rv ‘fcf-#l,)hv f;f-#l By +1
0,0 0,0) 0,0 0.0 0,0)
S fdi, W Sas 1) fdﬁ e
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and define the following initial information matrix

AN FAVS AR A
0,0 ... 0,0 0,0 0,0
f;’s+l,)ro .fc£ +1,)h0 ch +1,)h0 41 07 fa?f, +1,)r0
0,0 T 0,0 0,0 0,0
fd(l ro) fd( ,ho) fd(u ,h0)+1 fd( ,ro)
. 0,0 0,0 0,0
TR A A AV
0,0 0,0 0,0 0,0 (7
fCEH,)ﬁ fc( Jrl,)hl fc( +1,)hI +1 fc( +1,)r1
0,0 0,0 0,0 0,0
£ Lo A £
TAVA A S A T
0,0 0,0 0,0 0,0
f;‘f-%—l,)rv e ch +1,)hv f;i +1,)hv+1 T f;i +1,)rv
0,0 0,0 0,0 0,0
1) P £
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The above matrix can be simplified into partitioned

information matrix representation

(0,0) (0,0) (0,0)
Co-do >l .1y c,dy by .1y Cy sy sy sty
0,0) (0,0) (0,0)
A A
— Co-do hysh c.dyhyn Cy oy shy 1
M, = (8)
(0.0) (0.0) (0.0)
C()’dO’hv ’rv Cladl ,hvarv Cu ’du ’hv ’rv .
where
(0,0) (0,0) (0,0)
f;s,h, f;:s,h,+1 o fcr,
(0,0) (0,0) L (0,0)
C(O,[(l))h = fcs+1,ht ﬁs+1,h,+1 fcs+1,r, s=0,1,---,u,t=0,1,---,v. (9)
RIERat a2 A § . . .
(0,0) (0,0) (0,0)
fdx,h, dg,h+1 fdx,r,
b
where

Constructing bivariate polynomial interpolation or
. . . . 0,0
rational interpolation function I 0.0 (x,¥) on Hm,n s

that is [(),()(xiayj) = f;,ojo )
Step 2: Newton type recursive along with y

FOI' t:()glg---,v, i=0,1,...,m;j=ht,ht+1,...,n,

0,6-1
o = fi,jt B o,t—l(xiayj)
l’.]

>

M 2
(row transformation).

J=h

The recursive procedure is intended to transform

into the following partitioned matrix by means of

*
[0) .
t—l(){;) (10)
[ (0,0) (0,0) (0,0)
Aco NN AC] NAW W Acu 2y hy 1
(0.1) (0.1) (0.1)
M. = ACO’dOshlsrl Acl’dhhl’rl Acusduahlarl
3 (12)
(O,V) (O,V) (O,V)
ACO ’dO Dh‘v o1y Aclﬂdl’hv o1y Acu 9du 7hv >y _
where
(0.0 (0.0) (0.0)
VA I Soru
(0.) (0.) (0.)
A(o,z) f;s+1,h, f;s+1,ht+1 fcs+1,r,
Cody o, . . . ,$ =01 ,u,t=0,1,---,v (13)
(0,0) (0,¢) (0,0)
d,hy dg,h+1 f;ls,r,

Constructing bivariate polynomials or rational
interpolants 7, (x,y) (¢ =1,...,v), on the subsets

Ho,t

m’n b
using function value transformation results
4(0)

Co ’dO =ht s
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namely
L, (x,y)= 1% co<i<dy, h <j<r,t=1..v. (14)

Step 3: Newton type recursive along with x
For s=12,...,u,

-1,0
fs,O — f:] _Zs—l (xi’yj)
v ws—l (‘xi) ’

(15)
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dS
a)s(x)zl_[(x—xi),s =0,1,...,u—-1

) (16)
Zs(-x’y) = Is,O(x’y)+1s,l (X,y)w;(J/)+‘“+Is,v(an’)a’;(y)‘“a’:fl(y) ) (17)
The recursive procedure is intended to transform  (column transformation).
M; into the following partitioned matrix by means of
[ (0,0) (1,0) (1,0)
co»do>hg T Acl 2y kg st Acu oy s ho Ty
(0,0) (1,0) (u.0)
M ACO ’dO ’hl’rl Acl’dl ’hlsrl Acu ’du ﬁhl N
4 (18)
(0.0) (1.0) (.0)
<o,dg,h, .1, Acl’dl’hv’rv Acu oy by,
where
(5.0) (5.0) (5.0)
cg,hy fz‘:s,ht+1 f;S,r,
( O) (s,O) (S,O) f(s,O)
s, c,+1,h, c,+1,h,+1 c,+1,7 — — .
Acs,ds,ht,rt _ . . . ’S 0’1’ U, 0717 ,V (19)
(5.0)  (s.0) (5.0)
dg,.h dg . h, +1 fds,rt
Constructing bivariate polynomials or rational namely
interpolant 7 (x,y) (s =1,...,u) on the subsets L (x,p,)= ﬁfj’.o
,0 . . ’
Hmn, ¢, <i<d, h<j<r,s=l..,u. (20

using function value transformation results

450

C ,ds ’hO 1y

-1
v S ()

Step 4: Newton type recursive along with y
Fors=12,...,u, when t=12,....,v,

_ . . (21)
Ji; a):_l(yj) Ji=c,c +L...omj=h,h+1,....n
The recursive procedure is intended to transform  (row transformation).
M, into the following partitioned matrix by means of
[ 4(0,0) (1.0) (,0) ]
Co»do >l Ty Acl’dl’ho”’o Acu9du’h0’r0
(0,1) (L1) (u,1)
M — A‘/’o’dmhp”l Aclsdl’hl’rl Acu oy by
(22)
(0.) (1) ()
ACO»dOahva”v Acladlahw”v Acu’du’hv’rv

where
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(s.1) (s.2) (s.)
T S Je
(s.) (s.0) (s.)
A(s ) _ f;’s +L,h, fcs +1,h,+1 fcs +Lr,
e dg b T . . . ,S:0,1,"',M,f=0,1,"',v, (23)
(s,t) (s,t) . f(s,t)
d,h dy,h+1 dy,n
Step 5: Constructing bivariate polynomials or
rational interpolants 1 5.t (x,»), on the subsets (s,t)
Hs,t Acs’ds’ht’rt (s=l,2,...,u,t=1,2,...,v)’
m,n
using function value transformation results namely

L, (x,y;)= flj e, <i<d h <j<r,s=12,...,u;t=12,...,v, (24)
Constructing bivariate Newton-like polynomials Z.(x,y) abouty using /(x,y), namely

Zs(x’y) :Is,O(x’y)+Is,1(xay)a)g(y)+"'+Is,t(x=y)wg(y)"'a)t*—l(y)a s :()919'”9“7 (25)

Step 6: Let
B (6 3) = Zy(x,3) + Z,(x, p) 0y (x) +---+ Z, (%, )y (%) 0, (%), (26)
Then P,,,,,, (X, ) is the block based bivariate New- exist. Then
ton-like blending interpolant on the whole set. P, (x,, yj) = f, ;. i=0,1,..,mj=0]1,..,n '(27)
Theorem 1. If all the above interpolants 7, (x, y) Proof: Suppose ¢, <i<d ,h < j<r.
(s=12,...,u;t =1,2,...,v) satisfy (21) and (24) From (25)-(26) we can get

B (%5 3,) = 2o (X, ¥,) + 2%, )00 (X)) + -+ Z (X, ¥ )0y (%) - 0, ()

and

Z,(x,y) =1 (x, y)+ 1, (xuy oy (v )+ + 1, (x, 9 ), (9,) -0, (1)),
From (21) and (24) we can get
1 (x,y)0,(y) 0, () = 5oy (y) o (y))
=T =1 kL y Doy (v,) @, (1),

Then we recursively get
Z,(x,v) =10 (x, p) + L (6, v )@, (0) + o+ (3,9 )y (v)) - 0, (1)
=106,y )+ (0, y)0 (0 ++ (5T =1, (5, y Doy (v,) 0, (1))
=10,y )+ (L y o (v +o o+ [ oy () 0, ()
:...:fl_f}‘),
From (21) it follows

fi,sj"oa)o(xi)' l(x) (fzs 0 s—1(xi’yj))a)0(xi)'"a)s_z(xi) ,

It is easy to drive recursively
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B (%5 9;) = Zo(X, ¥) + Z, (%, )00 (X)) 4o+ Z (X, ¥ )0y (%) - @, ()
= Z,(x, 7))+ Z,(x, )0y (X)) + o+ [ @0y (%) 0, (%)
=Zy(x,¥,)+ Z,(x;, )0 (x,) + -+

(5 = Z (x5, y )@y (%) 0, (%)

3. Information Matrix Algorithm of the Dual
Interpolation of Block Based Bivariate New-
ton-Like Blending Rational Interpolation

With the help of the function value of the block
information matrix, we can get information matrix
algorithm of the dual interpolation of block based bi-
variate Newton like blending rational interpolation.

Algorithm 2

Step 1: Initializing. Let

(00) _ _
fi = sy) =1,
i=0,1,,m; j=0,1,n.

(28)
the initial value information matrix (7) is represented
by a block matrix (8) - (9).

Constructing bivariate polynomial interpolation or

rational interpolation function /,(x,y) based on

Zy(X,¥,)+ Z,(x;,3,)0, (x;) + -+ [

-1,0
’ a)o(xi)"'a)s—z(xi)

H0,0

m,n ,
] _ 4700
namely £ (x,-,yj) = fzj >
Step 2: Newton type recursive along with x.
For s=0,1,...,u ,i=c_,c, +1,...,m;j=0,1,...,n,
s—1,0
5,0 fz] _Is—l,O(xi’yj)
.fi,j =
a)s—l (xi)

(29
where

d?
@, (x) = H(x—xl.), s=0,1,...,u—-1
i=c (30)
The recursive procedure is intended to trans-
form M, into the following partitioned matrix by
means of (column transformation).

(0.0) (10) (u.0)
Aco’dOaho”’o Acbdl’h()’ro Acu’duahofo
(0,0) (1,0) (u,0)
M = ACO’dO’hl’rl Acl’dl’hl”'i Acu’du’hlsrl 31)
6
(0.0) (10) (w0)
_ACO’dO ’hv’rv Aclsdl’hv9rv Acu ’du ’hv oy _
where
(+.0) (+.0) (+.0)
Jeww — Jenn Jen
(s,O) (s,O) (s,O)
A(s,O) _ f;:s+1,ht f‘cs+1,h,+l f;s+1,4
coudy ot T . . . ,$=0,1,--,u,t =0,L---,v. (32)
(0)  (s0) (+.0)
d, d, h+1 fds,r,
Constructing bivariate polynomials or rational namely

interpolants 7 ;(x,y) (s =1,...,u) on the subsets

HS,O
m,n
using function value transformation results

40

Cs ’ds ’hO hy

b
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IS,O(‘xi’yj):f;',Sj"Oa
¢, <i<d hy<j<r,s=1..,u.  (33)
Step 3: Newton type recursive along with y
For t=1,...,v,
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0, =flj T 1(xl’yj)

1
! a)t—l(yj)

i=0,1,...,

2

o, (y) = H(y y,)t=0,1,.

S (6 p)=1,,(x, y)+1

The recursive procedure is intended to transform

M, into the following partitioned matrix by means of

m;j=h,h +1,...,n

1,

(x J’)a)o(x)"' +Ivt(‘x »)@, (x)-+

(row transformation).

v—l (X) :

[ 1(0,0) (0,0) (0,0)
ACO:do’ho””o c,dy g Acu’du Sho o7y
(0.1) (0.1) (0.1)
M — ACO’dO’hl’rl Acladlahla”l Acu’du’hl’rl
7
(O,V) (O,V) (O,V)
_ACO’dO ’hv’rv Acl’dhhv’rv Acu ’du ’hv r
where
(0,¢) (0,¢) (0,¢)
f;s,h, »f;s,ht+l ]ch,rt
(0,6) (0,0) (0,0)
Aio,;) = ﬁs+l,ht f;s+1,h,+1 fcs+1,r, §=0, Lt =01,y
RS A 4 . b
(0,7) (0,¢) (0,7)
d,.h, d, b +1 vf%,n
Constructing bivariate polynomials or rational namely
interpolants /,,, (x t=12,...,v), on the subsets _ 40,
1y O,t( >J’) ( gLigerny ) (xi,yj)_f;’jt ,
H?ﬂ”ﬂ ¢y <i<dy,h <j<r,t=12,..v
b

using function value transformation results

4000

Co-do syt

fs,t — fs lt_]s lt(xiﬂyj) .
oL0) T

The recursive procedure is intended to transforme
M into the following partitioned matrix by means of

[ (0,0) (1,0) (1,0)
ACO:dOahOa”o AC] NOWAN Acu’du ho
(0.1 (1) (1)
M — ACO’dO’hl’rl Acladl’hlarl Acu ’du ’hl’rl
8
(O,V) (l,v) (u,v)
Aco,do,hv,r‘, Acl .y h, . r, T Acu ,d, h, .1, ]

where
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c,,c, +1,...,

Step 4: Newton type recursive along with x

For t=1,2,...,v, when s=1,2,...,u,

m;j=h,h +1,...,n

(column transformation).
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(s.0) (s.1) (s.0)
f;:S ’hl f;s ’ht +1 o f;s o1y
(s.) (5.1 ()
A(s,t) _ fc +1h, f‘cs+1,ht+1 fc +,; —0.1 —o01
¢, ,dg,h 1 - . . . ’S— s u,t=0,1,---,v, (42)
(s,t) (s,t) (s,t)
dg.h, doh+1 7 fds .
Step 5: Constructing bivariate polynomials or Hs,t
rational interpolants /_,(x,y) on m,n
namely
L, (x,y,)= flsjt L, <i<d h <j<r,s=12,..,ut=12,...,v). (43)
Constructing bivariate Newton-like polynomials S,(x,y) about x using (X, ), namely
Sz (X, y) = ]O,t (x, y) + Il,t (xa y)a)o (x) teeet [S,t (X, y)wo (X) Wy (x) (44)
Step 6:let
DPm,n(xay) = So(an’)+Sl(X,y)a)*o(y)“‘"'"‘St(an’)C‘)*o(J’)"'a)*;-1(y) (45)

Then DF, ,(x,y) is the dual interpolation of block Theorem 2 If all the above interpolants 7, (x,y)

based bivariate Newton-like blending interpolant on (s =1,2,...,u;t =0,1,...,v) satisfying (40),(43)

the whole set P, (x, ) . exist, then

DP, (x,y,)=F, (x,y,)=f;,i=01,...,mj=0,1...,n. (46)

proof: from theorem 1 we can get . '
suppose ¢, <i<d h <j<r.

Pm,n ('xi9yj) = f;] From (44) and (45), we can get
DPm,n(xiayj):So(xiayj)+S](xiayj)a)*o(yj)+"'+St(xi’yj)a)*o(yj)"'a)*t—l(yj)

S,(x,y)=1y,(x,y)+1,(x,y ), (x)+-+ 1 (X, )0, (x,) - @ (x,).
From (40) and (43) we can drive
L (x,9,)0,(x,) 00, (x;) = fi,s}ta’o (x,)-- o, (x;)
= (0 =1, (Y )@, (x) 0, (),
Then we recursively get
St('xi9yj) = Io,t(xnyj)+Il,t(xiayj)a)o(xi)+"'+Is,t(xi=yj)a)0(xi)"'a)s—l(xi)
= IO,t (x,'ay_,')+11,t (xiayj)a)o (xi)+"'+(fii,'_l’t _[s—l,t (x,'ayj))a)o (xi)"'a)s—z(x[)

s—1,t

=Io,t(xl.,yj)+Il’t(xl.,yj)a)0 (xl.)+-'~+fl.J @, (X)) @,_,(x;)
:...:fi?}f,
From (34) it follows
if)j"ta)*O(yj)'“a)*t—l »,)= (fif)}t_l O (xiayj))a’*o(yj)"‘a’*t_z(yj)
It is easy to drive recursively
DP, ,(x,,,)=Sy(x;, ) +8,(x,,¥,)0 o (y) - +8,(x, ¥ )0y ()@, (¥,)
= 8y (%, 1)+ 8,y )@ (v )+ + [0 (1) 0 ()
= 8y(%, )+ 8,(x, )@ (¥ )+ + (5T =S, (%, N0 (9,) @', (1)
SO(xiﬁyj)+Sl(xiﬂyj)a)*O(yj)+'“+ﬁ?jt_la)*O(yj)‘“a)*t—Z(yj)

0,0 _
==

b
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4. Numerical Example

In this section, we take a simple example to show
how the algorithms are implemented and how flexible
our method is.

Example Assume that the interpolation points
and the function values at the support nodes (x;,y,)
are given as follows

Table 1. Interpolation data

Yo=0 | »n=11y=2 Y3 =3
x,=014 5 -1 6
x=1|3 7 2 0
x,=215 3 1 2
=31 2 -1 4

Information technologies

For convenience, we merely present a few
schemes. Let
¢, =0,d,=2,¢,=d, =3,hy=0,1, =2,h =1, =3,

i.e, [Il;; is divided into the following 4 subsets
0,0 0,1 1,0 1,1
33>4433>1 433511233

(0,0) (0,1) (0,2) (0,3)
1,0y O, (1,2 1,3)
2,00 2, (2,2) 2,3)
(3,00 (3,1) (3,2) (3,3) 47

Scheme 1 Suppose/,(x,y),1,(x,y) are
the Thiele-type continued fractions based on

155,115, and 7,4 (x, ), I,,(x,y) are the bivariate
Newton interpolation polynomial based on

[155. 115} respectively, then we can get

3 7 9 11
Pl,l(x,y)=4—x+y+3xy+EX(x—1)—Ey(y—D—EX(x—l)y—xy(y—l)+?x(x—1)y(y—1)

, 26x-60
~18 4y-2

Scheme 2 information matrix algorithm of

block based bivariate Newton polynomial inter-
polation
Suppose [, (x,y) , 1, ,(x,y) are the Thiele-type

W=Dy -2 [

YD Delx-(x-2)

continued fractions based on II33,I1S, and
Io(x,y), I,(x,y) are the bivariate Newton
interpolation polynomial based on IT37,T15Y re-
spectively, using the algorithm 1, we can get

P (x,y)= Io,o(xny)"'[0,1(xay)wg(y)+(Il,o(xay)+11,1(xay)wg(y))a)o(x)

=4—x+y+3xy+%x(x—1)—%y(y—l)—%x(x—l)y

—xy(y—l)+1741x(x—l)y(y—l)+wy(y—1)(y—2)
x—18
+[ﬁ—%y(y—1)(y—2)]x(x—1)(x—2)

Scheme 3 information matrix algorithm of

dual interpolation of block based bivariate New-
ton polynomial interpolation
Suppose [, (x,y) , 1, ,(x,y) are the Thiele-type

continued fractions based on [I33,I155, and
1y,(x,y),1,(x,y) are the bivariate Newton inter-
polation polynomial based on II33,I1}} respec-

tively, using the algorithm 2 we can get

P(x,y)=1,,(x, )+ 1, (x, ), (x) + (Lo, (x, ) + 1}, (x, ), (X))@ *, ()

=4—x+y+3xy+%x(x—l)—%y(y—l)—%x(x—l)y

OO DI D (e )
26x—-60 4
+ [W _Ex(x -DEx-2)y(y-D(y-2)

5. Conclusions

In this paper, we disscuss the information ma-
trix algorithm for the block based Newton-like
blending rational interpolation and its dual interpola-
tion. Algorithm 1 and 2 have the advantages of using
the concept of linear algebra of elementary transfor-

Metallurgical and Mining Industry

mation, but here the row and column transform are
block partial divided difference. In addition, the algo-
rithm results 1 and 2 are neat and beautiful. From The-
orem 1 and 2, we know block coefficient can be got-
ten by the sth column element f(x,)=f,i=0,1,...,n
of the matrix M, M,, this is convenient for the prac-
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tical problems.

One can generalize the results to bivariate com-
posite schemes by the method in the paper[25] and
one can drive the vector-valued and matrix-valued
interpolation by Samelson[26].
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