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Section B
Answer any SIX questions (6 x 5 = 30 Marks)
Show that the set [0,1] = {z : 0 < 2z < 1} is uncountable.
Show that every Cauchy sequence of real numbers is convergent.
Determine whether every open ball in a metric space (M, d) is an open set.

State and prove the Generalization of the nested interval theorem in complete
metric space.

State and prove the Rolle’s theorem.
Show that a non decreasing sequence which is bounded above is convergent.
Compute the limit of v/n2 + 1 - n and examine its convergence.
Justify that the function f(z) = |z| is continuous at z = 0 but not differentiable
atx =0
Section C

Answer any THREE questions (3 x 10 = 30 Marks)
Show that the countable union of countable set is countable.
State and prove Leibnitz theorem for alternating series.

Let (M, p) be a metric space and let a € M. Let f and g be real valued functions
whose domains are subsets of M. If lim,,, f(z) = L and lim,_,, g(z) = N,
then apply the limit properties to prove the following results

(a) lim,—q f(z) +g(x) =L+ N.

(b) lim, ., f(z) — gla) = L — N.

(c) lim,, f(x)g(x) = LN.

Show that a bounded infinite set of real numbers has atleast one limit point.

State and prove the first Fundamental Theorem of Calculus.
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