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1. (a) The set Q of rational numbers is not a complete ordered field.
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(b) State and prove Bolzano-Weierstress theorem. -
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2. (a) Define connected set and prove that the set R of real numbers is connected.
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(b) Let a real sequence {x,,} be defined by:

_|0,if nis even
" \Lif nis odd
show that limit of the sequence {x,} does not exist.

WA T ArfaE agEe {x,} fra wer wfenfia -

0,77% naa @ rtuonline.com
'x"_ll,aﬁ n o @
m%ﬁﬁﬂjﬁq{xn}ﬂﬁmmqﬁél, . _ 57

Unit I (3313 11)

3. (a) Prove that every bounded sequence has a convergent subsequence.
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(b) Applying Cauchy general principle of convergence, show that the real se-

quence {x,} defined by:
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is not convergent,
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4. (a) Let fbe a real valued continuous function defined on a closed interval [a,5].
Then prove that faffains its supremum and infimum value in [a,b].
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(b) If £ is differentiable in [a,b] and /' (a) and /' (b) are of opposite signs then

prove that there exists at least one point ¢’ (@, b) such that £ (¢} =0.
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5.(a) Prove that the function f{x, y)=xy is continuous at cach point of the xy plane
fag FRA fF TR f(x, y) = xy TR 2y B TAF fag W@ 56
(b) If fis defined in [0,1] as follows:

plq,when x is rational and x = 0,(p,q) =1
i (x) =40, when xisirrational
10, whenx=0

‘then show that f € R[0,1]and fg l f(x)ax=0
staue [0, 1] /1 4 weR wftfa 8-

“ | plq, 77 x wfaea x =0,(p,q)=1
F(x)=10, & xis srfnx
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6.(If fER [a,b] and if there exists a primitive function ¢ on interyal (a,b],
then show that:- 1S Zﬁ
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(b) State and prove the fundamental theorem of integral calculus.
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7 (a) Prove that if §is any fixed positive number less then unity, then series

n

E(n ) converges uniformly in . (=6, 5)

fag #ifad fe

qm‘amaaﬁ'{gﬁﬁ%u (

rtuonline.com 5/6



_(b) If { f,,} be sequence of functions on [a,b] and converges uniformly to the
function f(x) on [a,b] and if/, is R-integrable on [a,b] then prove that:-
A freft e [a,b] R ufifira arcafash W werl @ sgwA {f, (x)}.[a.8) ®
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8. (a) Test for uniform convergence and term by term integration of the following
series-
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(b) Prove that in a metric space, every closed sphere is a closed set.
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9. (a) Define subspace of a metric space. If X, and X, are two metric spaces and
G|, G, are open sets in X, and X lespectlvely, then prove that (7,xG, is an
open set in X' %X,
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(b) Define complete metric space and show that every complete metric space is
of second category as subset of itself.
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10..(a) Prove.that a compact subset of a metric space is closed and bounded.
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(b) Define connected metric space and prove that any continuous image of a
connected space is connected.
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