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1. (a) Let f:[a, b] = R be continuous and let the equation f (x) = 0 have a finite number of roots in
[a, b]. Arrange them in the ascending order: a < x; < x, < x3 < -+ < x;,, < b. Prove that in

each of the sub intervals (a, x;), (x4, x3), ..., (x5, b) the function f retains the same sign.

(b) Let f be a periodic real valued function on real numbers. Show that f is uniformly continuous
on R.

(c) Show that (X, d) is a metric space, where X = {{x,,}: |x,| < 1,vn € N}, d({x,},{m}) =
Y, Bl for (x,), ) € X.

3+3+4
2. (a) Prove that in a metric space finite union of closed sets is a closed set.
(b) Prove that a discrete metric space is a Hausdorff space.
(c) Prove that sin x? is not uniformly continuous on R .
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