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hat is meant by a

tric space;

e

) complete metric space.

n € N. The function d : R* x R* — R is defined as

d(fr,y) = (Z iﬂ:j - y’a‘:|2) ¥ Yg= (351.,.?}'2, ---1:[:1‘1-)? Y= (yhy% ""J'yn) & Rn

i=1

that (R, d) is a complete metric space.
that every open ball is an open set

ve that, for any subset A of a metric space, its interior (A? is the largest open

ntained in A.

that, for any subset A of a metric space, its closure (A) contains the element

nd only if every open ball centered at « intersects A.



9. Define the following terms as applied to subsets of a metric space:

3. Define the term compact as applied to subsets of a metric space.

(a) Show that every compact subset of a metric space is closed and bou

(b) Prove that every infinite subset of a compact set has a limit point.

(¢c) Show that [a,b] is a compact subset of R with respect to the

4. Define what is meant by a continuous function between two metric spa

(a) Let (X,d;) and (Y, dy) be any two metric spaces, and [ : X - Ve

4

connected;
separated;

disconnected.

Prove that, if two connected subsets of a metric space are not separait

union is connected.

Prove that two open subsets of a metric space are separated if and!
are disjoint.
Prove that a metric space (X,d) is disconnected if and only if

nonempty proper subset of X which is both open and closed.

Prove that f is continuous at a € X if and only if for every sequem

converging to a implies that {f(an)} converges to f(a).

Let f be a function from a metiic space X into a metric space I']
is continuous if and only if f~*(G) is open in X whenever G is ope
Is it true that, if f is continuous on X, then the image of an opél
open in Y7 Justify your answer.
Let f be a continuous function on a metric space (X, d). Prove that

compact then f(A) is compact.



