ach queslion has 10 points. ’lease answer all questions.

. Let X = [0,1] be ilie closed unit interval (under the usual lopology). Show that if

It X — A is a continuous function, then there is an € X such that f(z) = =

2. Give 4 diflerent topologies en the set A = {a,b,¢,d,¢, f} 50 that no 2 of them are

homcomorphic.

J. Let f: X — ¥ be a continvous [unction from a conipacl space X to a melric space

Y. Show Lhat f(X) is hounded 1n Y.

1. Lel Ir be a connccled subset of a Hausdor(f space X. Suppose F containg mare tian

one clement. Show that [ is infinite.

3. Lel E be a non-cmply open connected subsct of the plane 727 (under the usual lopology ).

Show Lhat % is path-connected.

. Aspace s Lﬂl.'l.]l;,r discrete if its ouly connected subsela are one-points. [s lt Lrue that if

X has the dlsnete topolugy, then X is totélly discrete? Does its converse huld?

7. Use the lact thal Lhe veal line 12 is uncountable Lo shiow: if 4 C 72 is a countable sct,

then 1%\ A is connected.

8. Give examples of an open map f, and a closed map g from the real line R (under the

usual topology) lo itscll se that both [, ¢ are nol homeomorphism from R to R



9. Let £&*,n > 1 be the Fuclidean space which has the usual metric. Show that
S™ = {(@y, 220, 20) € R* 2] + 234 25 =1}

is a closed sel in R™.

10. Show that under the nsual topology, It* and f are not homeomorphic if n > 1.



