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Q.1. Answer the following (Any five): 10
1. If|x+ 1| <8, then show that [x> + 1| <78
2. Define continuous function in a metric space.
3. Define open ball in R'with illustration.
4. If Xh_rfla f (x) =L and ceR, and then show that lela c-f(x)=cL, c # 0 in a metric
space (M, p).
5. InR,find an open ball about ‘a’ with radius % .
6. Give an example of a Cauchy sequence which is not convergent.
7. 1Iffis areal valued function, then define limit of function f at infinity.
Show that in any metric (M, p), the empty set $is open.
Q.2. Answer the following (Any two): 10
1. If the real valued function f and g are continuous at a € R!, then prove that f+ g and
max{f, g\ are also continuous at a € R
2. Define a function d:R?—R*5 d(x,y) =|x-y| = distance between x = (x;y;) and
¥ = (X,,¥,) Then show that <R2 d> is a metric space.
3. Letfand g are real valued functions on real line R. If hm o [ (x)=Land
lim hm
X = oo & (X) =M then show that , """ (f(x) + g (X)) L +M
Q.3. Answer the following (any two) : 10
1. Show that if {xn};_, is a convergent sequence in R ,, then there exists N € I, such
2. Prove that the metrics T and ¢ on R? defined as ©(P, Q) = ;= x,| +|y; —y,\ and
o (P Q) = max {|x;—x,|, [y, — |} are equivalent, where P(x,, y,), O (x,, ¥,) eR?.
3. Show that a sequence in R is convergent if and only if all terms of the sequence are

same from some point on.
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Q.5.

Answer the following (Any two) : 10
Let (Mi,61), (M2,62)and (M3,63) be metric spaces. If /: M; — M, is continuous

ata € M| and g : M, — M, is continuous at f (a) € M, then gof: M, — M, is

continuous at a € M, .

Let (M1,01) and (M2,02) be metric spaces. Prove that /- M, — M, is continuous at

a € M, if and only if for given & > 0, there exists 8 > 0 such that f -1 (B[f(a);e])>B [a;5].

Prove that the real valued function f is continuous at @ € R! if and only if a sequence
{xn}_, of real numbers converges to point a € R! then a sequence {f(xn)}or{
converges to f(a).

Answer the following (Any two) : 10

Prove that a finite intersection of open sets in any metric space is open. Is an arbitrary
intersection of open sets in any metric space is open? Justify your answer.

Let (M, p;) and (M, p,) be two metric spaces and let f: M; — M, If fis continuous on

M, then show that f ~1(G) is open in M, whenever G is open in M,,.
Define an open set in a metric space. If set A and B are open in R!, then show that A x B
is open in R?
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