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— ~  True or False(each 3 points)

(a) The intersection of any open sets is open.

(b) The interval (0,1) is open relative to a subset in the Euclidean 2-space.

(c) Every derivative function has the intermediate value property.

(d) The inverse of a one-one , onto and continuous function must be also continuous.

(e) Every bounded infinite subset in the Euclidean n-space has a limit point there.

(f) Every bounded sequence in a metric space contains a convergent subsequence.

(g)Aset E isdense in ametric space X if every point of X is a limit point of E.

(h) The limit function of a uniformly convergent sequence of continuous funnctions
on a closed interval must be Riemann-integrable.

(i) The product of any two convergent sequences must converge.

(j) A continuous function on a compact metric space must be uniformly continuous.

(k) Every monotonic function must be Riemann-integrable on a closed interval.

(1) Every continuous mapping preserves the compactness and connectness.

— -~ Explain the following terminologies(each 4 points):

(a) Compactness  (b)uniform continuity (c)Connectness (d)Cauchy Sequence

= Prove the following statements(each 6 points):

(a) Every neighborhood in a metric space 1s an open set.

(b)Let E be the set of all numbers 1/n, where n=123,... ThensupE =1.

(c)Let E={xe X:f(x)=0}, where f is areal continuous function on a metric
space X ,then E is closed.

(d)The set {1/n:n=123..}hasa unique limit point in the Euclidean 1- space.

(e) Convergent sequence in a metric space must be bounded.

(f) Every sequence in a compact metric space has a convergent subsequence.
(g)Consider the series 1/2+1/3+1/22 +1/3 +1/2> +1/3° +---. Then the root test

indicates convergence while the ratio test does not apply.
(h)Let f,(x)=nr'x(1-x")".xe[0.l], then {f,} does not converge uniformly on [0.1].



