To decomposize (2) continusely, we obiain
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where r; ,,,0 < m < pare alsoin 7 and ¢;;10,¢i ;01 € ¥ such that ¢; ; = ¢; j10(z— i)+
i,5,0,1(y — vi) + ¢i,j(vi). (3) is called the second decomposition of (1). Using the same skill,
we can derive farther decompositions of (1). In pasticular, we can choose that

1 aa+b
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and obtain the following interesting.

Theorem 2 To choose ¢; ;10 and ¢; ;01 as (4), from (8) we know that the solutions of
(1) are some solutions of the system of linear integral differential equations.
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In this note we present, basing on the conformality conditions, a so-called decomposi-
tion method to study multivaliate splines. By this method it is proved that multivaliate
splines (including both polynomial splines and rational splines and even more general
splines) are in essential the solutions of a system of linear integral differential equations.
This method has also the following advantages: 1) it can be used to study both polyno-
mial splines and rational splines and even more general splines, 2) it is efficient for splines
on both triangulations and rectilinear partitions and even on algebrica curve partitions, 3)
it is suitable to study both spline spaces and spline rings, and 4) it can be used to localize
many problems. Let Q@ C R? a simply connected domain and A = {Q;1 < ¢ < §} be
an its rectilinear partition, i.e., for each 1,9(); is homeomorphic to a circle and 9Q; N N
is a piecewise linear curve, and let v; = (zi,¥:),1 < { < 6 be the vectices of A and
v;,1 < 1 < G be its inner vertices. We denote by I; = {j;v; is adjacent to v;} and
Li; = (z; — zi)(y — vi) — (yj — vi)(z — z;) as well. It is well-known that to study spline
space Sf_l(A) one needs only to study conformality conditions

Yo gl =0, 1<i<d, (1)
JEI;

where ¢;; = (—1)#*!q; ; are called smothness cofactors. A function set 7 is called with
i-Bezout property if for an algebrica curve [ of degree 1 which is fixed by p = 0 and for an
[ € 7 satistying f|; =0, it holds f = fiypforan f1 € .

Theorem 1 Let 7 be a function set with 1-Bezout property, and S*"1(A) = {f €
C*1(Q); fla, € F,VQ; € A}. Then (1) is equivalent to

CrY_ol™Blgi; = —pimei(y — %)+ pim(z — ), (2)
Jjel
OSmSI"IS'SOOa

where p; m,1 < m < p are some functions in ¥ and pig = pi y41 =0, and o 5 = y; — y;
and B;; = z; — z;. (2) is called the first decomposition of (1).
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