|

|

(Uj)jEJ a collection of open subsets covering X. Prove:
f +: X>Y 1is continuous <—> jZJ flUj is continuous.

3) Let f : X > Y be as above, and let Ay and A, be closed
subsets of X such that X = A1 U A2' Then: £ 1is conti-

nuous <—> f|A, and f|A, are continuous.

Product spaces

Definition: Let Xl""xn be topological spaces. A "basic open"

subset of the product set

n’

Xg x X5 x o0 x X = {(xl,xg,..,xn)]x1 € Xy5ees X, € Xn}
is a set of the form
Up x Uy x wo x U= {(xg,..x )|V x; € Usb e Xgx o xX
V., . . .
where i<n Ui is open in Xi‘ A subset of Xlx - xXn is
called open if it 1s any union of such basic open subsets.
This defines a topology on X1X .o XXn’ and X1X . xXn with
this topology is called the product space of Xi’XZ"" and X
{- : For each 1 = 1,.. or n the projection map
LI Xlx - xXix . XXn — Xi
(xl,xz,."x@‘.,...xn)<~—+ Xy
is continuous. Furthermore a map f : Y = X1X .. Xn from a

fopological space Y 1in the product space is continuous iff
A2 ] . .

1<i<n m,® f Y~ Xi is continuous.

Problem:

1) Prove that the product of two compact spaces is compact.

Quotient spaces

Let X be a topological space and let f : X = Y be a map onto

a set Y. Then we call a subset U of Y open iff f_l(U) is open



