
Notation and interpretation in set and probability theory

1 Introduction

The table in the following page is a refinement of that introduced by Kolmogorov in [1]. The present table follows
the one of [2] (pag. 136). Kolmogorov’s axiomatic theory of probability was very shortly reviewed in the first lecture
where also references for further reading were given. The axiomatic theory enroots the foundations of probability
theory in set theory and measure theory. To motivate the use of a “dictionary table” Kolmogorov [1] wrote

“We identified random events, the proper object of our further considerations, as sets. It is, however,
customary to refer to many set-theoretic concepts with other names. We want to give here a short table
of these concepts”
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2 The table

Notation Interpretation in set theory Interpretation in probability theory
ω Element, point. Outcome, elementary event.

Ω Set of points. Space of the elementary events, certain event.

F σ-algebra of the subsets. σ-algebra of the events.

F ∈ F A set of points. An event: ω ∈ F implies the occurrence of F .

F c = Ω/F Complementary set i.e. the set of points ω not be-
longing to F .

The event that F does not occur.

F1 ∪ F2 Union of the sets F1 and F2 i.e. the set of points ω
belonging either to F1 or to F2.

The event that at least F1 or F2 occurs.

F1 ∩ F2 Intersection of the sets F1 and F2 i.e. the set of
points ω simultaneously belonging to F1 and F2.

The event that F1 and F2 simultaneously occur.

∅ The empty set. The impossible event.

F1 ∩ F2 = ∅ F1 and F2 do not intersect. The simultaneous occurrence of F1 and F2 is im-
possible i.e. F1 and F2 are mutually exclusive.

F2 ⊆ F1 The set F2 is contained in F1 The occurrence of F2 implies that of F1

F1 + F2 Union of non intersecting sets F1 and F2. Occurrence of one out of two mutually exclusive
events.

F1 \ F2 Difference of F1 and F2: points belonging to F1

but not to F2. The ”subtraction” of F2 from F1 if
the two sets do not intersect coincides with F1

The event that F1 occurs but not F2.

∪∞n=1Fn Infinite union of elements of {Fn}∞n=1. event that one of the Fn
∞
n=1 occurred.∑∞

n=1 Fn Infinite union of elements of the sequence of non-
intersecting sets {Fn}∞n=1.

Event that one of the mutually exclusive events
{Fn}∞n=1 occurs.

∩∞n=1Fn Intersection of the elements of {Fn}∞n=1. All the events {Fn}∞n=1 simultaneously occur.

Fn ↑ F . The increasing sequence of sets Fk converges to F :
i.e. Fn ⊂ Fn′ For any n ≤ n′ and F = ∪∞n=1Fn.

The increasingly likely sequence of sets Fn con-
verges to F .

Fn ↓ F The decreasing sequence of sets Fn converges to
F , i.e. Fn′ ⊂ Fn for any n ≤ n′ and F = ∩∞n=1Fn.

The increasingly unlikely sequence of sets Fn con-
verges to F .

lim supFn. The set ∩∞n=1 ∪∞k=n Fk. Fninfinitely often (i.o.) the event that infinitely
many of the events in {Fn}∞n=1 occur.

lim inf Fn The set ∪∞n=1 ∩∞k=n Fk. The event that all the events {Fn}∞n=1 occur with
the eventual exception of a finite number of them.
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