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1. For a non-negative convex function ® on [0, =), with ®(0) = 0, a con-
tinuous real function on [a, b] is said to be of bounded ®-variation if

wp 3 a(lie) — f)) < o,

for all partitions a = z, < 2, < :-- < z, = b of [a, b]. This notion is of interest
since there is a large set of functions ® such that the Fourier series of every
function of bounded ®-variation converges uniformly.

For bounded variation itself, the variation may be obtained using any sequence
of partitions whose norms converge to 0. This does not hold for the ®-variation.
If lim,., z'®(z) = 0, then for every continuous f there is a sequence of parti-
tions, with norms converging to 0, for which the limit of the above sums is 0.
This motivates a distinction between strong and weak ®-variations and the
following definitions. A function is of bounded strong ®-variation if it satisfies
the above condition (7.e., if it is of bounded ®-variation in the usual sense).
It is of bounded weak ®-variation if

n—1

lim inf Z ®(w(f; [Tio1, 2:]) < o,

where o(f; [c, d]) is the difference between the maximum and minimum of f
on [¢, d] and the lim inf is taken for partitions with norms converging to 0.

Using ®&(z) = 2, p = 1, every continuous function f is given strong and weak
variation dimensions d,(f) and d,,(f). Then d,,(f) = d,(f), but we show that with
probability 1, using Brownian motion, d,,(f) = d,(f) = 2. The proof is obtained
by use of a fine result of S. J. Taylor, [7], regarding the Hausdorff dimension of
the graph of a continuous function, and an observation regarding the relation
between Hausdorff dimension and weak variation dimension. Related remarks
are made concerning Fourier series.

135
Indiana University Mathematics Journal, Vol. 22, No. 2 (1972).



