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1. Defte the t€rm conplete &etlic'pace.

Show that the epace Q-r,4, the aet of all real valued continuous functions on

the iaterval [-1,1], with the tunctioa rJ: C;_r,ri x e_r,11 _r R defined by

/ tr r!
d(J,cl = lJ_,0@- 

g(')\"tu) ior l,gG ct-r,,1

is a metric space but not complete.

2. Let, (X,dS be any metric rpace, prove ihe following:

(a) cGl +.+Vr> oB(a,4nA*6,

(b) If D io a deree subeet in X and G ie an open subaet of X, ther
AnT=G;

(c) If -4 io denre in D and D i* deage in X, thea ,4 io dense in X;

(d) I{ G io oper and .4 ie disjoint tom G, then ? is disjoint ftom C.

3. Defire the term cotupoct set i\ a metric space.

Let / be a function from a metric rpa:e (X, d1) to a metric epace (y, d2). prove

the following:

(a) / ic continuoue if ard only iJ l-t (6) is open iu X whenever d ie open in
Y,



(b) / is continuous if and only if f-r(B") g (/-t(.B)). V A E y,

(c) If f is continuous and ,4 ia a compact subset of X then /(A) io a compact

gubget in Y.

4. Define the following termo in a metric space:

. Sef,arated sets,

t Discotunected set.

Prove the {ollowing:

(a) A metric epace (X, d) ig discornected if and only il it caa be written ao

a union o{ two non-empty diFjoilrt op€n set8,

(b) A subset ,4 oI a metric space (X, d) is disconnected if and only if tLere

exist open oeto G1, G1 in (X, d) ruch that Gr n j4 I O, cz n A * O,

Gr n Gz O,4 : O and,4 ! G1 U G2.

(c) If / is a continuoue {unction on (X, d) and ,4 ie a connected aubset of X

then /(l) is connected.
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