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3. (a) Attempt any One from the following: f Y . (8)
(i) (X, d) is a metric space and A, B are subsets of X such that A is connected and A C
B C A. Prove that B is connected. Give an example to show that if ACBCCCEX
and A, C are connected then B need _n_ot-be,fconriecte‘d,;f- & ¥ _

(i) Prove that a path connected subset\ﬂqf' R" (dist~é.ﬁce belng iEuc_l_ide.é.h) is connected.
’ (12)

(b) Attempt any Two from the following: - _
(i) If (X,d) be a connected metric space and f : X - 7 (distance in Z being usual
distance) is a continuous function then prove that f is a constant function.

(i) Show that the set S = {(zy)eR¥:0<z< 9.1 < y < 5} is a convex et in (R?,d)

where d is the Euclidean distance. - ‘ ;

(iii) (X,d)1is a connected metric space which is not bounded. Prove that for each zg € X
and for each r > 0 the set {z € X : d(z, xo) = r} is nonempty. ._

(iv) Let A be the union of the following subsets S and L of R?. Show that A is connected. i
(distance in R? being Euclidean): :

S ={(@,9) eR2: 2%y’ = 1}
L= {(z,y)eR*: x> 1and =0}

4. Attempt any Threé from the fo‘llowing:-
(a) f:la.b] —R is a continuous such that
a constant function. it :
(b) Prove that {0,1) as a subsba'c_e of (R,d) (d being usual distance)
complete as a subspace of (R, d1) where d; is discrete metric.
(c) Let f : [a,0] = [a, b] is continuous on [a,b] and differentiable on (a,b). If 3c € R with
0 < ¢ < 1 such that |fi(z)| ¢, VT € (a,b) then prove that f is a contraction of [a,b].

(d) Let (X,d) and (Y,d') be metric spaces. Show that if f: X — Y is uniformly continuous
on X and if (z,) in X 18 Cauchy then show that the sequence (f(zn)) 18 Cauchy in Y.

(e) Show that E = {(z,y) € R2:z >0z —y>=1}is path connected.

(f) Prove or disprove : If A, B are connected subsets of
AN B #0, then AN B is also connected.

*******************##*********

f takes only rational values then show that f is

is not complete but is

R with respect to usual distance and
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