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Mathematical Analvsis_I

1. [A] State and prove Archimedean property.

[B] If oeR, BeR then show rhar cr + p = {s + t/s er, tep } is
also cut.

[C] Suppose i, teRK,find g eRK and r > 0 such thar
l- -llx _at = 2tx_61 iff l1 _.1 = r

OR
1. tAl Show that an ordered set R has the least upper bound propety.

[B] If x, yeR and x < y then there exists p€e such that x < p < y.

[C] ktA be a non-empty set of read numbers which is bounded
below. Let B be the set ofall numbers _x, where xeA. then
prove that inf A = -sup(-B)

2. [A] Show that a set F is closed if and only if its complemenr
is an open set.

[B] Prove that compact subset of metric space are closed.

lcl Let R be the set of all real numbers and d:R x R _+ R,
d(x, Y) = I , if x;e y

-0 ,ifx=,
then show that d is netric on R.

(1) IPr.o.



OR
2. [A] Show that a subset E of the real line R' in connected if and

only if it has the following properly.
Ifx, yeE and x < z < y then zeE

[B] Let {En / n = 1,2,3,......) be a sequence of countable sets

and S = UE" then show that S is countable set.n=l '

[C] Show that R is not compact.

3. [A] If X is a compact metric space and {pn} is a caugchy
sequence in X then prove that { Pn } converges to some point
of x.

tBl If x" = (x,n, x2n, ...... x*oleRk ,t= 1,2,3,... then show

that the sequence { [" ] converges to ! = (x, 
n, xrn, ..... x6l ]

if andonlyif I'I*:"=xt, (l<j<k

lCl Show that limVn = I

OR
3. [A] State and prove Ratio test.

[B] Suppose (i) The partial sum An of Ian from a bounded

sequence (ii) b. > b, t bz t ...... > 0 (iii) ItS U" = O,tr.n

Xanbn converges

[C] If an > 0 and suppose X an diverges then show that

sa" ,.ar ^ Orvefges.
4n+l

(2)


