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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If d is a metric on M, which one of the following is
not a metric on M?
(@ d° b d
© L @ 2d



Which one of the following is not correct?
(a int(AuB)ointAuintB
() int(AuB)cintAuintB
() int(AnB)oint AnintB

d) int(AnB)cint AnintB

In the usual metric space (R,d), the limit point of

{ 11 }
—,—, .. 18
2'3

(©

NI 8

Which one of the following is not of second
category?

@ [ab] (b) (a b)
© [aD) @ Q

f1is continuous at c iff

@ f(x)=1(c) (b)  limf(x)=1(c)

) f(X)=c (d) Ixirrclf(x):c
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10.

If the function f:R— R is defined by f(X)=[X]
then w(f,10) =

(a) 2 ®) 0

(© 1 (d 4

In R with discrete metric, which is connected?
(@ R (b) [ab]

© (0,) @ f

With usual metric R is
(a) not complete

(b) compact

(c) connected

(d) connected and compact

j|x| dx =
1
(@) 5 d) O
(o 2 @ 1
J.si nxdadx=
0
(a) cost-1 (b) 1-cost
(¢) 1+cost (d —1-cost
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PART B — (5 x 5 = 25 marks)

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

11. (a)
(b)
12. (a)
(b)
13. (a)
(b)

Let (M,d) be a metric space. Define
d,(X,y) =min {1, d(x, y)} Prove that d, is a
metric on M.

Or
Show that the intersection of finite collection

of open sets is open.

In R with wusual metric prove that

D[0,1) =[0,1].
Or

Let (M,d) be a metric space and Ac M . If

Xe A prove that there exists a sequence
(x,) in A such that (X,) > X.

If fm—->m and g:m,—>m, are
continuous functions prove that
go f :m — m; is continuous.

Or

Prove that f:m —m, is continuous iff
f *(F) is closed in m whenever F is closed
n m,.
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14. (a)

(b)

15. (a)

(b)

State and prove intermediate value theorem.

Or

Prove that any closed subspace of a compact
metric space is compact.

Show that X* is integrable on any interval

[0, K].

Or

State and prove fundamental theorem of
calculus.

PART C — (5 x 8 = 40 marks)

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

16. (a)

(b)

d and P are metrices on m. If there
exists K>1 such that

%P(x, y) <d(x,y) <KP(x,y) for all X,yem
prove that d and P are equivalent.
Or

Let (m,d) be a metric space. If Ac m prove

that int A is the largest open set contained in
A.
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17.

18.

19.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that a necessary and sufficient
condition for a subset A of a complete metric
space M to be complete is that A 1is closed.

Or

Prove that for any subset A of a metric

space, d(A) = d(A)

Let (m,d,) and (m,,d,) be metric spaces.
Let aem,. prove that a function f:m —m,

1s continuous at a iff
(x,) > a=(f(x,)— f(a).

Or

If D is the set of points of discontinuities of
a function f :R— R show that D is of type

F

o

Let A be a connected subset of a metric
space m. If B is a subset of m such that

AcBc A prove that B is also connected.

Or

Prove that any compact subset of a metric
space 1s closed.
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20. (a) State and prove Taylor’s theorem.

Or

(b) (1) State and prove Lagrange’s mean value
theorem.

(i1) State and prove Cauchy’s mean value
theorem.
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