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GAD-2310 Seat No.
B. Sc. (Mathematics) (Sem. V) Examination

November / Decerrber - 2013
CCMAT-502 : Mathematical Analysis - I

Time : 3 Hoursl tTotal Marks : Z0

Instructions : (1) All questions are compulsory, there
are five question.

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

I (a) State and prove : Archimedean Property of .R. 6

@) State and prove : Schwarz Inequality for 6

complex numbers.

(c) Letd,€R3,berys.Find ceRB andr>0 6

such that lr - al= zlr -61 if and only if
l--lff-cl=r.

OR

I (a) Define ordered set. 6
Prove that : The ordered set .R has the least-
upper-bound property.

&) Prove that : The set of aii rational number @ 6
is dense in .R.

(c) Showthat:F={p.el-p-re2*; forsome r>0} 6

is a cut on @.
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(a) If a sequence of countable sets

En i then prove that S isand if S-
countable.

O) Prove that : Every K-Cell ,n Rl' is compact. 6
(c) Define algebraic number. Show that : 6

The set of all algebraic numbers is countable.

OR

2 (a) Define connected subset in a metric space. 6
Prove that :

E c Rr is connected iff
if xe E, yeE and r<z<y; then 2Efi.

(b) Prove that : Compact subsets of metric 6
spaces are closed.

(c) Show by an example that the union of an 6
infinite collection of closed sets need not be
closed.

3 (a) Define Cauchy sequence in a metric space. 6
Prove that :

In R/t, every Cauchy sequence converges.
(b) If p > 0 and a e R; then show that 6

Iim uo 
=o

s_r_ (1+p),,

(c) If o.r=.t2 and ou*, = rl2+{o,,; where 6

tx = I,2,3, ........ then prove that sequence

['l -
\auJn=t converges'

OR
.)

{t,,}7,=, be

U
It,=l
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3 . (a) State and prove : ROOT TEST. 6

ft) Prove that : f + converges if p ,1 and 6
I.l,r-

diverges if p<1.
(c) Discuss the convergence of the following series.6

4 Attempt any two :

(1) Show that : F2 =2 is not satisfied by any

rational p.
(2) If z and w are complex; then show that

lz + wlslzl+lrol and lr*l <lrll*1.
(3) If N be the set of all positive integers and. Z

be the set of all integers; then show that N
and Z have the same cardinal number.

(4) Find the radius of convergence of power series :

2z + 222 * ! rt *? ra * ! 
"u+..............3315

5 Attempt any two : g

(1) If r,seQ; thenprovethat (r+s)*=r*+s*.
(2) Prove that : Every infinite subset of a

countable set A is countable.
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(3) tf {S"} be a sequence of complex numbers ,

and lim S- = S; then prove that
fr-+q n -

um (S-)-t = (S)-t; where S,, *0(n =!,2,3,....)
n-+*\ fl I

and $19.

(4) Provethat i*" convergesif 0sr<1and
n=0

diverges if r>1.
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