Solutrons f’m M dferan T (W 27, 3009)

1. Prove that if X is a metric space, then each open ball B(p,r), r>0, p € X is an open
subset of X.
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2. Prove that if S is a subset of R" and S C U U, , U, openin R" for each AeA
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3. Show that the (closed) unit ball around the 0-function in the metric space C([0,1]) is
not compact (Here C([0,1]) = continuous R-valued functions on [0,1] with metric

d(f,g) = max|f(x)~g(x)])
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4. Prove that every sequentially compact metric space has a countable dense subset.
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def.
5. Suppose (X,d) is a complete metric space and B(p 1) (={x:d(x,p;)<1}) isa

sequence of closed balls with limr, = 0 and B(p asLy) C B(p ,,) foreachi=123..

Prove that 3 po € X withpy € [ |B(P,T,).
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