MATH 550A - Spring 2014
Midterm Two

Name: ( / 7L /
IO A T/ensS

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) State the Heine-Borel theorem.
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B} Prove the Heine-Borel theorem. Carefully state any theorems that you use in the proof,
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2.(10pts)
A) Define the finite complement topology on a set X.
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B) Prove that R with the finite complement topology is compact.
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3.(10pts) Let X be the topological space R?® with the produet topology. Define an equivalence
relation on X by setting
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Let X™ be the quotient space X/ ~. To what familiar space is X* homeomorphic? For full credit
you must give a convincing argument.
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4. (10pts)
A) Define a s tion of a topological space X. ‘
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B)Let X and Y be topologieal spaces such that X is connected. Let f : X — ¥ be a continuous,
surjective map. Show that ¥ is connected.
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5. (10pts) Let f: R = [],.z+ R be the map given by f(t) = (t,1,, ...).
A) Prove or disprove that f is continuous when ], ,+ R has the product topology and R has
the standard topology.
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B) Prove or disprove that f is continuous when [I;ez+ R has the box topology and R has the
standard topology.
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