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Answer all questions

(0 I)

(i) Find a sequence < an > of real numbers such that for each kEN, {n EN: an = k} is infinite.

(ii) Let b, = sin ( n; ) for each nEN. Find L (bn) where

L (bn) = {I: there exists a subsequence < b.; > of < b, > such that lirn b.; = I} .

(iii) Let < c; >be a bounded sequence of real numbers. Prove that lim inf cn ~ lim sup cn •

(iv) Prove that there exists a sequence < xn > of real numbers such that Jim inf x; = 2016 and

lirn sup x = 6102.

(02)
'"

(i) Find a series Lx; such that XI + x2 + X3 + x4 + X5 + X6 + x7 + Xs + ... + x; +... diverges,
n=1

(XI + x2 ) + (x, + x4 ) + (X5 + x6) + (X7 + xs) + ... + (X2n-1 + x2n ) + ... = 24 and

XI + (X2 + x,) + (X4 + x5) + (X6 + x7) + ... + (X2n + X2n+l) + ... = 36.

(ii) Discuss the convergence of each of the following series:

<f) n+2
(b) f 3n+2
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(d) L!l.- (e) ~ 1-; !
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