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1. Introduction
For f: D= R"—R" consider the equation
(1.1) x = f(x), xeD,

where D is a path-connected set. Let the L.u.b. Lipschitz constant of f over D be
defined by

(1.2) L= sup  IfG)=fWIfIx=yl,

where || - || is a given norm in R*. Then it is known [1] that if L(f)<1 and there
exists an x(® e D such that

(1.3) S = {h; |h=xO| S L(NHIx® =x@|[(1-L(f)} = D,
then (1.1) has exactly one solution x* in D and

(1.4 x® —x*| = L(f) IxV = x Q[ /(1= L(f)),

where x() =f(x(9).
When L(f) is finite, the Dahlquist constant of f over D (see [3]) is defined by

(1.5) d(f) = lim (L{I+hf)=1)/h.

Soderlind [2] has shown that if x* is a solution of (1.1), x(@, x(" e D and d(f) <1,
then

(1.6) llx*—xD) < L(f) x® —x©@] /(A -d(f)),

where x(=f(x(®). Since d(f)=<L(f), the estimate (1.6) gives a smaller error
bound than (1.4) when d(f)<L(f) and especially when d(f)<0.

For x=(x;, X3,..., Xx,)T and y=(yy, y2,.-., )T € C", let v(x)=(|x,], |x,l,-...,
|x,)T and write x =y if x; and y; are real and x;=y; (i=1, 2,..., n). Denote by
o(A) the spectral radius of an nx n matrix 4. For real nx n matrices 4A=(a;;)
and B=(b;;) write A2 B if a;;2b;; (i, j=1, 2,..., n). Then Urabe [5] has shown
that if there exists a matrix K=0 such that



