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% A Note on Alternating Multi-Counter
Automata with Small Space

Tsunehiro Yoshinaga

(Tokuyama College of Technology)

Katsushi Inoue (Yamaguchi University)

This paper introduces space-bounded alternating
multi-counter automata, and shows some fundamen-
tal properties of these automata. We first inves-
tigate relationships (1) between strong and weak
space-bounds, (2) between one-way and two-way,
and (3) among determinism, nondeterminism, and
full alternation.  Let weak-2ACA (k, L(n))
(weak-1ACA (k, L(n))) denote the class of sets
accepted by weakly L(x) space-bounded two-way
(one-way) alternating k-counter automata. We
show, for example, that weak-2ACA (1, log n)
—weak-1ACA (k, L(n))*¢ for any £>1 and any
L(n) such that lim.-«[log L(n)/log #]=0. We then
investigate a relationship between the accepting
powers of multi-counter and multi-head finete
Let 2AFA(k) denote the class of sets
accepted by two-way alternating k-head finite

automata.

automata. We show, for example, that weak-2ACA
(k, n)=2 AFA (k+1) for each £>1. We finally
investigate hierarchical properties based on the
number of counters. Let weak-1UCA (&, L(n), real)
denote the class of sets accepted by weakly L(#)
space-bounded one-way alternating k-counter
automata with only universal states which operate
in realtime. We show, for example, that weak-
1UCA (k+1, log n, real) — weak-1ACA (k, log n)=*¢
for each £>1.

% An Interactive Method for Designing
Smooth Convex Curves by Using a Cubic
B-spline Formulation

Hui Guan, Tatsuo Torii (Nagoya University)
This paper addresses the problem of designing
smooth convex curves in an interactive graphics

1196
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environment. Qur main contribution to the solution
of this problem is an easy-to-use and efficient design
method using a cubic B-spline formulation, in the
This
method provides users with an intuitive, practical

case of given first derivatives at end-points.

way of handling convex curves, based on a set of
simple equations and a recursive subdivision man-
ner. Because of the ease of computation and the
simplicity of subdivision, this method has several
obvious advantages such as intuitiveness, rapidity,

and convenience.
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A new method is presented for constructing a
surface to interpolate the given boundary curves
and cross-boundary slopes on the sides of triangles.
On each triangle, the constructed surface patch is a
quartic polynomial, the function value and two first
partial derivatives at each vertex, which approxi-
mates a function with a polynomial precision of
degree four or less. Six test functions proposed by
Franke are used to test the new method.
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