Homework 5

Math 147, Fall 2018

1. Consider the subset Y = [—1, 1] of the real line R. Using the usual topology on R, give
Y the subspace topology. Which of the following subsets are open sets in Y with the
subspace topology? Which are open sets in R?

1
A:{$\§<]x\<1}

1
B={r]5<ll<1}

1
C={r|5<hl<1}

1
D={r]5<ll<1)
E={z|0<|z|<land 1/x ¢ Z,}

2. Let Y be a subspace of X and let A be a subset of Y. Let A% denote the closure of A
in X and let A" denote the closure of A in Y. Prove that ' ¢ A" . Give an example
—Y =X
where A # A" .

3. Let X = Il,e; X, be a topological product of the family of spaces {X,}aes. Let
Po : X — X, denote the projection map. Prove that a function f : Y — X from a
space Y to X is continuous if and only if for each a € I, p,o f : Y — X, is continuous.

4. Consider the product II32;R; where R; = R of infinitely many copies of R. Its open
sets using the product topology have the form Uy x --- x U, x R xR x --- for open sets
U; € R. Consider the subset C' C R*> consisting of sequences (cy, ca, -+ ) such that
¢; # 0 for only finitely many values of .

(a) What is the closure of C, C'in R*® with the product topology?

(b) Another topology on a product such as R* is called the boz topology. The open
sets are generated by the basis of sets of the form II3°,U; where U; C R is open
for every ¢ = 1,2,---. What is the closure of C' in R* with the box topology?



