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Xample 1.1: Consider the following topologies on X = {a,b,¢,d} and Y = {x,¥y,z, w}

on Y is a member of the topology T on X. The function g is not continuous simce
{y,z,w} € T*, ie. is an open subset of Y, but its inverse image g~ [{y,z,w}] =
{e, .-.,ﬂ 18 not an open subset of X, i.e, does not belong to 7.
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Example 1.28

Consider any discrete space (X, /) and any topological space (Y,T). Then every
funection f: X = Y is /)-T continuous. For if H is any open subset of ¥V, its inverse
f~1[H] is an open subset of X since everv subset of a discrete space 1s open. |
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Let f:X =¥ A ’ 1weal anaces, and let B be a base
topology on Y.

then f 18 a continuous function.

a union of members of ‘B But

f-UH] = f1{u;B] = U;f 1 [B]

and each f~1[B,] is open by hypothesis; hence f~! [H| is the union of open sets and
is therefore open. Accordingly, f is continuous,
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Proposition 7.1: A function f: X > Y is continuous 1ff the inverse of each member of a
base B for Y is an open subset oI A.
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Theorem 7.2: Let of be a subbase for a topological space Y. Then a function f: X-> Y
is continuous iff the inverse of each member of </ is an open subset of X.




TOPOLOGY RN R

CHAPTER 7

Example 1.4:

open strip ‘as 4

——

71 [(a, b)] is shaded

Hence by Proposition 7.1, the inverse of every open subset of R is open in R2, i.e.
7~ 1s continuous.
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For if A :;—(r_x.,b} is an open interval in K, then

f1[A] = {:—‘EJ_. b) f~1[A] = (—b,—a) U (a, b)
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Theorem 7.3: A function f: X - /T8 Continuous if and only if the iInverse image of
' r
every closed subset u! a closed subset of X.




