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M.Se. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2019.
First Semester
Mathematics — Core
ANALYSIS -1
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 756 marks

PART A — (10 % 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. The set of all subsequential limits of & sequence in

a metric space X from a subset of X,
(a) open
b))  closed

(e} countable
(d) perfect

A metric space is called separable if it contains a
dense subzet.

(a) eountable () unceuntable
(¢} perfect {d} none of these
lim’[1+l:|“ W us

L ]

(a) 0O b 1

(c) e () None of these

" =",
The series Z( u} I8
{a) converges
(b) diverges
() converges absolutely

{d) none of these

If the series » |a,| converges then the series
Z”“ 15 said to

fa) diverges
(b) converges
{c) converges absolutely

(d) converges non absolutely
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Let a:limsup{/(: then Zﬂ“ diverges if

(a) a=1 b a<l

ey a=1 dy a=0

Let f be monotonic on (a, b) then the set of points
of (a, b) at which [ is discontinuous is

{a) countable (b)

(¢) atmost countable (d)

uncountable
none of these
Let f be & continuous mapping of a metric space X

into a metric space Y then [ is uniformly
continuous on X if X is

fa} connected (L) closed

{c) compact (d) none of these

gk s
Let fbe defined by f(x)=¢% *"% if x#0
0 if x=0

(a) [fis differentiable at all points x

(b) [ is differentiable at x=0 and [ is
differentiable at other points

(¢} [isnot differentiable at all points x

(d) none of these
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10.

11

12,

Suppose [ is differentiable in (a, b) if
then fis monotonically increasing.

(a) [f'(x)=0
() [flx)z0
€ fi{x)<0
(d) None of these
PART B — (5 % 6 = 26 marks)

Answer ALL questions, choosing either {a) or (b).

(a) If F is an infinite subset of compact sel K
Prove that E has a limit point in K.

Or
(b) Let K be a positive integer. If {[ )} is a
gsequence of K -cells such that I =1 .,

n=1,2 3,..then prove that []I, is not

n=]
empty.
1 .
(a) Prove that E— converges if p>1 and
nﬂ'
divergesif p<1.
Or
(b)Y  Prove that e is irrational.
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

State and prove Ratio test.

Or
If Zc:” =4 and Z.’J“ = B then prove that
Z{an +b)=A+B and ZC&-,, =CA for any
fixed C.

Prove that composition of continuous
function is continuous,
Or

Suppose [ is a continuous mapping of a
compact metric space X into a metric space
¥, then prove that f(X) is compact.

oy 7
Let f be defined by f(x)= R I.f'x:u
0 if x=0

prove that f is differentiable at all points
except x = 0,
Or

Let f be defined on [a, b]. If f is differentiable
at a point xela, b] then prove that [ is

continuous at x.
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PART C — (5 % 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) State and prove Heine Borel theorem.
Or
(b) Prove that Cantor set is a perfect set.
17. (a) Prove that:

G) lim¥%n=1.

fii) If p>0 and a is a real then
n”

(L+p)*

lim
b=

Or

(b}  Prove that if £ is the closure of a set K in a
metric space X then diamFE =diam E .

18, (a) Suppose:

(i) >.a, converges absolutely
il

i) Sa,=4

nsl
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19.

(b)

(a)

(b)

2 20, (a)

Giy b, =B (a
r=0

(b}

(v) C,=2 ayb4n=012.

Jemid

then prove that ch = AB.

=0
Or

Prove that for any sequence {C,} of positive

C
i | 2
numbers, rlu]ﬂ yC, leanl sup—i-—LC ;

Let f be monotonically increasing on (a, b)
then prove that f(x+) and [(x-) exists at
every point of x of (a, b). More precisely,
sup f(t) = f(x-) < f(x) < f(x+)} =inf £ ()

x<l<h,

Or

Let f be continuous mapping of a compact
metric space X into a metric space Y then
prove that f iz uniformly continuous on X.
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State and prove Taylor’s theorem,

Or
State and prove Chain rule for
differentiation.
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