
19. The Product Topology.

Defn: Let J be an index set. Given a set X, a
J-tuple of elements of X is a function x : J → X.
The αth coordinate of x = xα = x(α).

Defn: Let {Aα}α∈J be an indexed family of sets.
Let X = ∪α∈JAα. The Cartesian product of
{Aα}α∈J , denoted by Πα∈JAα, is defined to the
the set of all J-tuples (xα)α∈J of elements of X

such that xα ∈ Aα for each α ∈ J .

That is, it is the set of all functions
x : J → ∪α∈JAα such that x(α) ∈ Aα∀α ∈ J .

Defn: The box topology on Πα∈JXα is the topol-
ogy generated by the basis

{Πα∈JUα | Uα open in Xα}.

Defn: Let Sα = {π−1

α (U) | U open in Xα}
The product topology on Πα∈JXα is the topol-
ogy generated by the subbasis S = ∪α∈JSα.
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