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We show that Theorem 4.1 of Carnicer and Dahmen (1992) is false.
Let △ be the triangle in IR2 with vertices x1 = (−2λ, 0), x2 = (2,−2), x3 = (2, 2) for

some λ > 0. Let f1 = 2λ, f2 = f3 = 2, and g1 = (−1, 0), g2 = (0,−1), g3 = (0, 1). Then
the piecewise linear convex function F : IR2 → IR,

F (x) = F (x, y) = max{−x,−y, y}

satisfies
F (xi) = fi, ∇F (xi) = gi, i = 1, 2, 3.

The function F has three semi-infinite lines of tangent discontinuity: l1 = {(x, 0) : x ≥ 0},
l2 = {(x,−x) : x ≤ 0}, and l3 = {(x, x) : x ≤ 0} which meet at the origin. These lines,
when restricted to the triangle △, divide △ into three quadrilaterals. If we further divide
these quadrilaterals by the three line segments [0,x1], [0,x2], [0,x3] joining the origin to
the three vertices of △ we obtain a Powell-Sabin split of △ into six triangles, shown in
Figure 1.

It was shown by Powell and Sabin (1977) that there is a unique C1 function f : △ → IR
whose restriction to each of the six triangles is a quadratic polynomial and which satisfies

f(xi) = fi, ∇f(xi) = gi, i = 1, 2, 3.

According to Theorem 4.1 of Carnicer and Dahmen (1992), f is a convex function. Let us
suppose that f is convex. Then in particular the restriction of f to the interval [0, 2] of
the x-axis is convex.

Let p : △ → IR denote the function whose graph is the composite control net of
f . The control net is composed of the control nets of the six quadratic Bézier triangles
which form f . Due to the usual conditions for C1 continuity between the quadratic pieces,
p is linear in the triangle △1 with vertices (−λ, 0), (1,−1), (1, 1) and it is linear in the
rectangle R1 = [1, 2] × [−1, 1]. Furthermore, p agrees with F at the five vertices of the
polygon △1 ∪ R1. Therefore

p(2, 0) = (F (2,−1) + F (2, 1))/2 = 1,

p(1, 0) = (F (1,−1) + F (1, 1))/2 = 1,

and

δ := p(0, 0) =
F (−λ, 0) + λp(1, 0)

1 + λ
=

2λ

1 + λ
,

as indicated in Figure 1.
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Fig. 1. Some of the Bernstein coefficients of the Powell-Sabin element f .

Since the restriction of f to [0, 2] is a convex quadratic polynomial it follows that the
restriction of p to [0, 2] is convex and we must therefore have

0 ≤ p(0, 0) − 2p(1, 0) + p(2, 0) =
λ − 1

1 + λ
.

So if we choose 0 < λ < 1 we obtain a contradiction. We conclude that the Powell-Sabin
element f is not convex when 0 < λ < 1.

In fact we have shown that the points b, c, e (which in our example could be (2, 0, 1),
(1, 0, 1), (0, 0, δ)) in Theorem 4.1 of Carnicer and Dahmen (1992) do not necessarily form a
convex polygonal curve as claimed there. This error has also been discovered independently
by Li (1996). Li has moreover completed the theorem by adding the additional constraint
that the three polygonal curves formed by points of type b, c, e should be convex.

Since Theorem 4.1 of Carnicer and Dahmen (1992) was used in Proposition 3.6 of
Carnicer and Floater (1996), the latter proposition is also false.
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