MATH 452

General Topology

Assignment 4

1. Prove that the product ahcountably many nontrivial ~ metric spaces is not
metrizable. [“Nontrivial” here means “having molah one point”.]

2. Prove Lemma 6.20 and Lemma 6.21.
3. Prove Lemma 7.6: any subspace of a T -spacge ferTi,= 0,1,2,3.
4. Prove that the product of (any number of) T -epas T , fori =0,1,2,3 .

5. A topological spac€) iseparable if there is a countad®¢S such that
cl(S)=Q. If Q is a separable metric space, show that smgspace of2 is
separable, and th& must be second countable.

6. Let(xzq4)sep be a netin the Hausdorff topological sp@c&how that, if it
has a limit, then that limit is unique; that is,f; S and x4 =Y thenz =y

7. Conversely, prove that a topological space inclvievery convergent net
has only one limit must be Hausdorff.

8. Prove that, if2 andl are topological spaces ghd() — V¥ is con-
tinuous atz € Q , and if the netry)scp  convergeszto Qin nthié(zy))acn
converges tof (z) i .

9. Prove directly (i.e. not via nets) that a togdal space is Hausdorff if and
only if every convergent filter has only one limit.

10. Recall the topology of Assignment 1, ques§ots it normal?



