General Topology |, MAT 5243
Final, December 13, 1996
Instructor: D. Gokhman

Name:

Below X and Y denote topological spaces.
Unless otherwise specified, topologies are inherited from Euclidean.
To disprove a statement provide a specific counterexample.

1. (16 pts.) Prove or disprove that the topological spaces X and Y are homeomorphic.

)
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(C)X R, Y {xGR O<x<1}
)

2. (12 pts.) Let X = R with the finite complement topology,
ie. 7 ={U CR: R\ U is finite} U{O}. Prove:
(a) 7 is a topology.
(b) X is not Hausdorff.
c) X is connected.

(

3. (8 pts.) Suppose A and B are connected and A B # (). Prove or disprove:
(a) AN B is connected.
(b) AU B is connected.

4. (4 pts.) Suppose X is connected and f: X —Y is continuous and onto.
Prove that Y is connected.

5. (4 pts.) Prove that an open connected subset of R™ is path connected.

6. (8 pts.) Prove:
(a) X, Y Hausdorff = X x Y is Hausdorff.
(b) X, Y path connected = X x Y is path connected.

7. (12 pts.) True/false questions. Circle your choice. Justification is not necessary.
F (a) Box topology is finer than the product topology.
b) Box topology is finer than the uniform topology.
¢) R¥ is metrizable.

e

F (

F(

F (d) Products of connected spaces are connected.
F(

F (f

) If X =AUB and f: X —Y is continuous on A and B, then f is continuous on X.
) A C R is connected < A is an interval.
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