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B. Sc. (Sern V) Examination
November / December - ZOl4

CC-MATH-502 : Analysis - I
Time : 3 Hoursl [Total Marks : ?0

Instructions : (l) All questions are compulsory, there
are five questions.

(2) Figures to the right indicate marks of
the corresponding question.

f (a) State and prove Schwartz inequality for 6
complex numbers.

(b) IfoeR, peR and y={reg/r=r+s,reo,sep}6
then show that yeR.

(c) In usual notations prove that 6
(t o+o'=o, Vo,eR

(n) 1' 1s* =(r+s)'

OB
I (a) Suppose S is an ordered set veith least upper 6

bound property. gcS, B +g, B is bounded
be]ow. Let Z be the set of all lower bound of
B, then prove that c' = sup Z exists in 

^S 
and

q = inf .8.

q) State and prove Archimedean property of g. 6(c) For complex numbers z and w. prove that 6(t V..l=l"ll,l
(ii) lz+wl<lzl+lwl
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2 (a) Show that every k-cell;s soynFact. 6(c) Suppose Y is a subspace of a metric space X. .6

Prove that a subset Z of Y is an open relative
to Y if and only if Z = cnf, for some open
set G of X.

(c) Show that .R is not compact. 6
OR

2 (a) Show that a subset E of a metric space X is 6
an open set if anil only if its complement rs
closed.

(b) L,et E be an infinite subset of a compact set K, 6
then prove that E has a limit point in K.

(c) Let E be the set of all real numbers and 6
d:RxR-+R be function such that
d(x, Y)=1' tf x * Y

=0, if r=-y
show that d is metric on -R

S (a) tf {,(,} is a sequence of compact subsets 6
of metric space X such that
Kr= Kn4, n =1,2,3,........ and f

jg ai"- ftr=o then prove that

[''l K, consists of exactly one point.
n=l

(b) Define (i) Cauchy sequence (ii) Complete metric 6

space. Show that RK is complete metric space.

-. | 1 , r I ^(c) II Ipnj and {42} are Cauchy sequence in a 6

metric space (X, d) , then prove that sequence
| ,t \l
ld\p,,q")l converges in ft.

OR
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3 (a) Suppose at>az> a3 >........ > 0 then prove that 6

\r
Lan converges if and only if
n=7

I Zk ark = at + 2a2+ 4a4 +....... converges.
k=0

(b) Suppose (i) L% converges absolutely 6

Gil Eq=r, Gii) Zbn=n,
a=0 n=O

n

(iv) c, = | alrbr-1r,n=O,1,2,3,.......
k=0

then prove ttLat lan = ln .

(c) Prove that the convergen ce of. \a, implies 6

E-
the convergence of ) f' tf a.> 0 .tn

4 Attempt any two : g

(1) Let.4 be a countable set and B, be the set

of all n-tuples (or,ar,ar,......,an), whete a1, e A,

k =1,,2,3,........,2 and ayd2,.........,ctn are need

not be distinct. Prove that ,B' is a countable
set.

(2) Prove that ),1 .or,lr""ges for p>l and

diverges fot p3l .
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(3) I*t p be a limit point of subeet .E of a metric
epace X then prove tbat there exists a sequence

{p"I n.E such btrat }i* P"= P .

(4) Show that between any two rea-l numbers,
there is a rational numbers.

5 Attempt any two : E

(1) If ar={z and on*1=ffi, where

n=1,2,3,.... then prove that sequence {an}
convexges.

(2) Find the radius of convergence of the following
series:

e-n
1i\ ! ' ."'\'/ -, n+ln=l

o?
l'r n-

/;i\\g'' 
"=:=gzn 

(n+l)

(3) Let A be a bounded above subset of.B and
6={-xlxeAl then show that B is bounded
below and inf. B = --sup A.

(1 I I(4) 7*1 A = l: ln e N I then show that '0' is limitlnt )

point of A.
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