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10 p(:)lllts Justify all answers, Unsupported answers may aot receive full credit,

Definition Let X be a topological space, let {z,1%7 ; be a sequence of points of X, and let » € X, We say
{2, 5%, converges to z if and only if, for every open neighborhood! UV of x in X, thme exists N > 1 such

that T © L fol" all n = N.

1. (a) The Sierpinski spoce is the topological space consisting of the set X = {0, 1} with the
topotogy T = {#, {0}, {0,1}} . Show that, (1) 7 is indeed & topology on X, and (i) the constant
sequence 7, = 0, n=1,2.3,... converges to both { and 1 in (X, ’f)
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{h) Now suppose X is a metric space with the metric topology. Show that a se
in X can converge to at most one point of X.
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1 - copwverges to both o oand y. with vy, Find a convradiction,
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LAn open neighborhood of a point z in & topological space X is an open subset {7 of X with v & U,



Lemma Let X be a topological space, and A C X. Then x £ A if and only if, for every open
neighborhood U of 2 in X, UNn A = {0

2. (a) Prove the lemma above, :
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(b) Suppose f: X — ¥ is a continuous function, and A € X. Prove that f(A) C f(A). Give an |

example t0 show that equality need not hold in general. &
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