TRANSFORMS OF CERTAIN MEASURES
Robert Kaufman

Let G be a locally compact, nondiscrete abelian group, and T" its Pontrjagin
dual. The Fourier-Stieltjes transform [{I of a measure p is defined by the formula

fy) = S'ﬁ??)u(dm (u € M(G), y € T).

We present here generalizations of two theorems of Wik [2] concerning compact sets
P C G with the property that “[1 “ = ll[f/.”00 = “u“ for all p € M(P) (measures sup-
ported in P).

THEOREM 1. If lim sup |{i| < ||u]| for some p € M(P), then || < |x|| for
some X € M(P).

Here lim sup |;1 | = inf sup ]ﬁ(y)l, the infimum being taken over all compact
C ygC
subsets C of I

THEOREM 2. Let T'; be a closed subgroup of T, and let T/T; be compact. If

) 2] = |l for all measures p € M(P) and
(2) sup |5(ry)| = o] for all discvete measures o in P,
Y€,
then
(3) sup |ﬁ(’y1)| = H,u." for all measures in M(P).
Y€1,

A general reference for the duality theory is Hewitt and Ross [1]; specific refer-
ences are given below as needed. The author thanks the referee for pointing out a
certain simplification in the proof of Theorem 1.

LEMMA 1. For any measuve v concentvated on a countable subset D of G,
lim sup |D] = ||D].

Proof. Suppose that lim sup |9]| < ||D]; then |9(yo)| = |#] for some yg € T.
There exist a compact set C C T" and a positive number 6 such that ]‘1)| < | " -0
in the complement of C. Since v is an atomic measure, there exist a finite set
{d;, d5, -+, d,,} € D and a positive number & such that whenever

yeT and |y(d)-1]<e (1<i<n),

then |D(y +v,) - P(yy)| < 6, whence y +y, € C.

If x is a character of G, not assumed to be continuous, then x is in the point-
wise closure of the set

C, = {ye:|vdy - x(dy)] <e/2, 1<i<n}
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