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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2019.

Fifth Semester
Mathematics — Core
REAL ANALYSIS - 11
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 % 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. In any metric space, the diameter of the empty set

D is

(a) O
) 1
€ -«
d) +=

If A={U,1,l %} then: = Inmtid:s
(a) O b 1
(= @ ¢

Tl

In R with usual metric, (a,b] is
interval

(a) anopen
(b) aclosed
{c) both open and closed

(d) neither open nor closed

The set of irrational number in R is
(a) open (b) closed
{c) dense {(d) complete

If £:(0,1] - R is a function defined by f(x)=—,
e
then / in (0,1] is

(a) both continuous and uniformly continuous
(b) continuous but not uniformly continuous
{c) not continuous

(d) uniformly continuous
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For any n eZ, oscillation w(f, n) =

(a) n (b) O
{c} 1 d) =
R means

{a) connected
{(b) not connected
(e} compact

(d) mneither connected nor compact

The set {[0,n)ineN} is an open cover for

(a) R b N
(© [0, ») (d) (-0, )

[f f is differentiable at a point €, then [ is

(a) continuous at ¢
(b) not continuous at €
{¢) uniformly eontinuous at €

- (d) both continuous and uniformly continuous
at ¢
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10.. S(P,f)= i f(t,) Ax, is called as
=

{a} Riemann-stieltjes sum

(b) Riemann-sum

{c} Riemann integral

(d) Riemann-stieltjes integral

PART B — (6 % 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (@) If (M,d) is a metric space and if
d, (x, ) = min {1, d (x, y)}, then prove that
d, is a metric on M .

Or

(b) Prove that in any metric space, the
intersection of a finite number of open sets in
open,

12. (a) Prove that in any metric space, every closed
ball is a closed set.
Or

(b) A subset A of a complete metric space M is
complete iff A is closed.
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13,

14,

16.

(a)

(b)

{(a)

(b)

(a)

b)

Define a continuous functions. Prove that the
compaosition of two continuous functions is
continuous.

Or

If f is monotonic on [a, b], then prove that

the set of discontinuities of f is countable.

Prove that any continuous image of a

connected set 18 connected.

Or

Prove that a subset A of R is compact iff A

is closed and bounded .

If f and g are defined on (a,b) and
differentiable at e, then prove that flg is
also differentiable at ¢ if ge 20 and find
(frg)(e)

Or

State and prove the mean value theorem for

derivatives.
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PART C — (6 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (@) () If (M,d) is a metric space and if
d, (x, y}=%, then prove that

d, is a metricon M .
(ii) Prove that in any metric space (M, d)
each open ball is an open set.
Or
(b) If (M,d) is metric space and if 4, B< M,
then prove the followings:

(1) Int A =union of all open sets contained
in A

(iiy AcB=IntAcint B

(i) Int(AnB)=Int Arvint B

(iv) It(AuB)oInt Aulnl B,

17, (a) Show that I, is complete.
Or

(b) State and prove Baire's category theorem.
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18.

19.

20.

(a)

(b)

(a)

(b)
{a)

{b)

Prove that [ is continous iff the inverse

image of every open set is open.,
Or

Show that f: R — R is continuous at ae R
iff w (f, a)=0.

Prove that a subspace of R is connected iff it
is an interval,

Or

State and prove Heine-Borel theorem.

State and prove the chain rule for
derivatives.
Or

State and prove Taylor’s theorem.
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