MATH 550A - Spring 2014
Midterm One

Name: go / u lons

PLEASE WRITE LEGIBLY AND EXPLAIN YOUR STEPS CAREFULLY, USING COMPLETE
SENTENCES. No books and no notes. Remember to put your name at the top of this page. Good
luck!

Problem Score (out of)

1 (10)

2 (10)
3 (10)
4 (10)
5 (10)

Total (50)




1.(10pts)
(a) Given topological spaces X and Y, define what it means for a function f : X — Y to be
continuous.
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(b) Give three additional conditions that are equivalent to the condition you provided in (a).

(c)Given a set X, define a basis for a topology on X.



2.(10pts) Let X be a topological space. Show X is Hausdorff if and only if the diagonal A =
{(z,z)|z € X} is closed in X x X.
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3.(10pts) Equip R® with the dictionary order topology. Recall that in the dictionary ordering
(z,9,2) < (g, c)ifzr<aor (x=candy <b)or (z=aand y=>band z <c).

(a) The subspace topalogy on the plane z = 0 is what familiar topology? Remember to justify your
answer.
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(b) The subspace topology on the plane ¢ = 0 is what familiar topology? Remember to justify your
answer.
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4, (10pts) If A C X where X is a topological space, we define the boundary of A by the equation
Bd(A)=4An(X - 4)

Consider the collection of all subsets of a topological space X. The operations of closure A — A,
complementation A ~ X — A and boundary A — Bd(A) are functions from this collection to itself.
Find all sets that can be formed by applying any combination of these operations to (0,1) C R.
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5. (10pts) Let R? be the set of points in the plane and let Ry be the real numbers with the standard
topology. Let f : B2 — R, such that f({z,y)) = z. What is the coarsest topology on R? such that
f is contimmous? You should prove the collection of subsets you find is a topology and prove it is
coarsest.
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