MATH 523 NAME:
GENERAL TOPOLOGY | D#:

TAKE-HOME EXAM 2

Solve the following problems showing all your work for full credit.

1. Let X =R andr,, ={U O F :U is open in the usual topology dd and F 0 R\ Q} .
This is a topology onR. The spacgR7,,) is called the Michael line, which we

denote byM .
a) (5 pts.) Prove thaB ={(a,b): a<b} O{{x}: xOR\Q} is a base foM .

b) (5 pts.) Prove that any dense subseMofmust contain all the irrationals, hence
M is not separable.

c) (5 pts.) Prove tham is not Lindelof.

d) (5 pts.) Prove thaM is zero-dimensional.

e) (5 pts.) Prove thaM is normal.



2. (10 pts.) Prove that if : X - Y, then f is continuous if and only iff (B) is open

in X for each membeB of some base fo¥ . Prove the same result with “base”
replaced by “subbase”.

3. (5 pts.) Prove that ifa and b are real numbers witha<b, then (a,b) is
homeomorphic taR .

4. The collectionr, ={[a,b):a<b} is a base for a topology oR. The spacdR,7,) is

denoted byS and is called the Sorgenfrey line.
a) (5 pts.) Prove thaBx S is separable.

b) (10 pts.) Find a subspace 8K S that is not separable, hence “separable” is not a
hereditary property.

C) (10 pts.) Prove tha$ is Lindelof.



d) (10 pts.) Prove thaBx S is not Lindelof.

e) (10 pts.) Prove tha$ is zero-dimensional.

f) (5 pts.) Prove tha$ is normal.

5. Prove that
a) (5 pts.) Every subspace of a regular space isaegul

b) (5pts.) If X, is regular for eacmJ«, then n:=oxn is regular.



