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Osaka University
(Comm. by K. KUNUGI, M.J.A., March 12, 1958)

This paper is an attempt to introduce the notion of measure in
ranked spaces? which is an extension of the measure in the sense of
Lebesgue.” This will be the first step to the general measure theory
in the ranked spaces.

In Section 1, as the preparation for Section 2, we study some
properties of outer measures in topological spaces. In Section 2 we
give outer measures in ranked spaces and study their properties. Some
examples will be given in Section 3.

1. Let R be a space whose topology is given by a system of
neighbourhoods which satisfies F. Hausdorff’s axioms (A), (B) and (C).*

Definition 1. A set function I', defined on the family of all sub-
sets of R, is called an outer measure in R if the following conditions
(1.1)-(1.4) are satisfied:

(1.1) 0<I'(A)< + for any subset 4 of R.

(1.2) r0)»=o.

(1.3) I'(A)<I'(B) whenever AC B.

14) MUz, A)<>2, I'(A,) for every countable sequence {4,} of
subsets of R.

Definition 2. Let I' be an outer measure in R. A subset A of
R is I'-measurable if, for every subset E of R, we have
(1.5) I'EY=I'(E~A)+IT'(E~(R—A)).®

Theorem 1. Let I' be an outer measure in R which satisfies the
Sollowing conditions (1.6)—(1.9):

(1.6) For every disjoint finite or countable family {v.(p,); n=1,2,---}

of meighbourhoods, I'(Uv.(0,)”— Uvu(0,))=0 if I'(Uv.(0,))<+°.
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5) 0 denotes the empty set.
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