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Answer all the questions.

1. Let X be a countable set. Show that X is infinite iff there is a proper
subset A C X and a one-one and onto map f: A — X. 110

2. Let Q ={a+1ib:a,be Q}. Show that 2 is a countable infinite set.
5]

3. Show that any nested sequence of closed interval has non-empty in-
tersection. 5]

4. Let {a,} be a sequence of positive numbers. If lim *# =1 show that

n

lim /a,, = 1 Give complete details. 5]
9. With detailed proofs discuss the convergence or divergence of the
series ) ; 4}:“' 110]

6. Suppose a, > 0,3 a, diverges. Show that there exists a decreasing
sequence «,, — 0 such that ) «,a, diverges. Give an example to show
that ‘a, > 0’ cannot be dropped. [10]

t. Leta; b, >0 % a — 4 %0 — 8B et C. be the nikh term of the
Cauchy product. Show that ¥ C,, = AB. 5]



