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FOUR BRIEF EXAMPLES CONCERNING POLYNOMIALS
ON CERTAIN BANACH SPACES

ROBERT A. BONIC

Let E denote one of the spaces I* (1 < p < oo) or c0, and {e19 e2, } be the
standard basis in E. An element x in E will be written as x = Σnxnen. The
following examples are perhaps justified by the fact that their proofs are
shorter than their statements.

Example A Suppose E is real, and

φ(t) = 3ί2 - 2ί3 (t real), φn(t) = φ(ant)/2«-\

where an = 2nH. Then the mapping A(x) = Σnφn(xn) is a continuous real-
valued polynomial of degree 3, and the image of the critical points contains
[0, 2 ] .

Proof. Any x of the form x = ΣnεncQιen> where εn is 0 or 1, is a critical
point of A, and A{x) = Σnεn/2n-K

Example A is based on examples of Kupka [2] and Bonic [1], and the re-
mark "bien sur" of Douady [Baton Rouge, April 1967].

Example B. Suppose E is complex, and

φ(z) = az2 + bzz + czA + dt,

Aa = 4z + 4, 46 = - 5i + 5,

4c = - 2i - 2, 4d = 3i - 3, βn = 2*/6,

where z is complex. Then the mapping

B(x) = J ^ n U 2 n . a ) + Σnφn(x2n)

is a continuous complex-valued polynomial of degree 5, and the image of the
critical points contains [0, 2] X [0, 2].

Proof. Any JC of the form

x = Σnεnβ^e^i - ΣJnβ^e^ ,
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