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Abstract: The error formula in the paper [1] is found to be not correct, and its right
verson is established and proven.
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Given a set of distinct real points {z; : ¢ = 0,1,---n,z; € R} and a set of real
matrix data {4; : i = 0,1,---n, 4; = A(z;) € R**?}. By using of the Samelson inverse
for matrices and inverse differences, Gu and Chen constructed the following branched
continued fraction ([1])
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gn(z) is a real scalar positive polynomial, P,(z)is a d xd matrix-valued polynomial, both of
whose degrees do not exceed n, ¢,.(z)|||Pn(2)||?, and (1) serves R,(z:) = 4i, i = 0,1,---n.
R, (z) was called generalized Samelson inverse matrix valued rational interpolants( GMRI),
and the error formula of R,(z) was given by the following theorem.

Theorem 1M Suppose A(z) has an (n + 1)-st derivatives in (a,b), z; € (a,b) fori =
0,1,---n, and Rp(z) = Pa(2)/qn(z),(gn(z) > 0) is GMRI. Then for any z € (a,b), there
is some § € (a,b), with
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where
wa(z) = (2 —zo)(z —21) -+ (z — zn). (3)

But (2) is not correct. Suppose f(z) and g(z) both serve Rolle’s theorem on [a,b],
then, there exist some two points £,7 € (a,b), such that f'(£) = ¢’(n) = 0, but in general,
¢ # n. For example, f(z) = /1 (z — 1)?, g(z) = sinwz,[a,b] = [0,2]. It is easy to see

that f’(z) has only one zero point z = 1 in (0,2), rather g’(z) has two zero points z =
and z = 2 in (0,2). If A(z) = (a;j(z)), Ra(z) = (rij(z)), under the condition of theorem

1, there should exist §;; € (a,b), such that
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and again in general, §;; # &vj, when (3,7) # (¢',5'), &5 # &y

a;j(z) — rij(z) =

Theorem 2 Suppose A(z) has an (n + 1) st derivatives in (a,b), z; € (a,b) fori =
0,1,---n, and R,(z) = Pu(z)/g9.(2),(gn(z) > 0) is GMRI. Then for z € (a,b), there
exists a matrix (§i;)axd, & € (a,b), with

wy(z
A(z) = Ru(z) = (7';1—)(!-(117’5(&3')&(1- (4)
Proof Without losing generality, one only need to prove that
wy(z .
a;j(z) — rij(z) = (T“_;;)(—)fija for ¢ € z;(1=0,1,---,n). (5)

Let f(u) = ga(u)[aij(w) - rij(w)] - 22 ga(2)[aij(2) - r:j(2)], obviously, f(z) = 0, f(:) =
0,2=0,1,---,n, By using of Rolle’s theorem n + 1 times and noticing that g,(u)r;;(u) is
a polynomial whose degree does not exceed n, we derive that there exists n;; € (a,b), such
that

(n d"+1 n+1)!
“40(045) = g9 (@ emn, — oL an()ai(e) = r(e] = 0,
hence a;;(z)—ri;(z) = n:’l"';'n - fT"v::T qn(2)aij(2))z=y;;, and denote W[qn(z)am(z)] e=ni;
by £ij, one finally get (5), and the theorem is proven.
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