Topology F’10 Name:
Midterm

1. a) Define what it means for a topological space X to be Hausdorff.

¥ is ”’/M«A«‘F‘g <=3 ‘vc*,j & X tq'\""L x#‘—\j/ﬂ op s
.-LA_*,‘\/:D w*"(« x & Wy T jéu:) Sned h~\/\uj‘;/¢(

b) Give an example of a toplogical space that is not Hausdorff (you need to provide a brief expla-
nation why it is not Hausdorff).

%= it Tl Feend fpdligy Gl ol cpm
<.t CM‘L\:“:“D LN Pes~t s X s s
oot bl T b sepanche chakiact @oied)



2. Show that if A is closed in X and B is closed in Y, then A x B is closed in X x Y.
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3. a) Let X be a set and let B be a collection of subsets of X. Define what it means for B to be a
basis.
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b) Prove the following theorem: Let X be a set and let B be a basis for a topology on X. In
this case, U is open if and only if for each x € U there exists a basis element B, € B such that
re B, cU.
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4. For a given (and fixed) number p, let T be the collection of sets that consists of R and all subsets
of R that exclude p. In other words, U € T if and only if p ¢ U or U = R.
a) Prove that T is a topology.
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b) Suppose A is a subset of R that contains p. What is Int(A) and what is C1(A4)?
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5. The following statements are false. Provide an example for each which proves that it is false
(you also need to provide a brief explanation why your example works). It is assumed here that A

and B are subsets of a topological space X.

a) If ; € A and the sequence {x;} converges, then there is a unique point x € CI(A4) such that
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b) A possible topology for X is T' = {¢, X, A, 0A}.
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c) For every A and B, Int(AU B) = Int(A) U Int(B)
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d) Given any closed sets A, UA, is closed.
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