
MAT4500: Mandatory Assignment, Fall 2009

Deadline: You must turn in your paper before Friday, October 30, 2009, 2.30 p.m. at

”Ekspedisjonskontoret”, Matematisk institutt (7th floor NHA), or in the specially designated

box next to the elevators on the 7th floor. Remember to use the official front page available

at

http://www.math.uio.no/academics/obligforsideMI.pdf

If you due to illness or other circumstances want to extend the dead line, you must
apply for an extension to studieinfo@math.uio.no Remember that illness has to be
documented by a medical doctor! See

http://www.uio.no/studier/emner/matnat/math/MAT4500/h08/obliger.xml

for more information about the rules for mandatory assignments

Instructions:The assignment is compulsory, and students who do not get their paper
accepted, will not get access to the final exam. To get the assignment accepted, you
need a score of at least 60 %. In the evaluation, credit will be given for a clear and
well-organized presentation. All questions (points a), b) etc.) have equal weight.
Students who do not get their original paper accepted, but who have made serious
and documented attempts to solve the problems, will get one chance of turning in
an improved version.

Problem 1:
Let X be a non-countable set. Let p ∈ X.

a) Let τ be the collection of subsets of X consisting of ∅ and all subsets containing
p. Show that τ is a topology on X.

Let X have the topology τ .

b) What are the closed sets in X ? What are the dense sets in X ? Let E be a
closed set. What is its interiour Int(E) ?

c) Characterize the convergent sequences (xn) in X.

d) Is X a Hausdorff space ? Characterize the continuous functions f : X → R.

e) What are the compact subsets of X ? Is X locally compact ?

f) Is X first or second-countable ?

g) Is X connected, path connected or locally path connected ?

Oppgave 2: Let X be a locally compact Hausdorff space. Let β be a basis for the

topology. Let βc be the subcollection of β consisting of the sets in β with compact
closure.

a) Show that βc is a basis for the topology of X.

Now assume that X is second-countable
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b) Show that there exists a sequence Cn of compact sets such that X = ∪∞n=1Cn

and Cn ⊂ Int(Cn+1) for each n.

Let X∗ be the one-point compactification of X.

c) Show that X∗ is second-countable.

Oppgave 3:

a) Let f : X → Y be a quotient map between topological spaces. Let Y be connected
and assume that f−1(y) is connected for each y ∈ Y . Show that X is connected.

Consider the following subsets in R2

S = {(1− e−θ)(cos θ, sin θ) : θ ≥ 0}

S1 = {(x, y) : x2 + y2 = 1}

T = S ∪ S1.

b) Find the components and path components of T .

Let f =: T → [0, 1] be defined by f(p) = f((1 − e−θ)(cos θ, sin θ)) = 1 − e−θ when
p ∈ S and f(p) = 1 when p ∈ S1.

c) Show that f is a closed continuous map. Is the conclusion in 3 a) still true if we
replace
” connected ” by ”path connected ” ?


