MAT 441 Problem Set #3 Name
2/27/08 (due Friday 3/6/09)
15 points

Justify all answers. Ungupported answers may not recaive fuli credic

I Let X = {=1,1} x [~1,1]. (So X 1s a union of two disjoint line segments.) Let ~ the the
equivalence relation on X defined by (=1 ) ~ (1,2} for ~1 <2 < 0 {and (x,y) ~

{m,y} for all
(w,y) € X). Show that the quotient space X/ ~ is not HausdorfT.
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BPL&.H a path in X from z to y is a continuous function «: [G, 1] — X with ¥{Q) = z and 'y( )= ’e,z '{ et A
A space X is path-connected iff, for every ¢,y € X, there is a path in X from 2 to y.

(a} Prove: if X is path-connected then X is connected. T

Hint: Ebow that X has enly one connected component,
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{b) Prove that the fopologist’s sine wave
1
X ={{z,y) e R?|y= sin(;), O <o <1Ul{0} < [-1,1])

is connected.

Hint: Use Problam 2.

Neote: X ig not path-connected, but that is harder to show.
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4. Suppose X iy compact. Show that every infinite subset A of X has a Hmit point in X

Hint: Argue by contradiction: note that, if A has no limit points, then A is closed (so X — A iz open).
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