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LASTERN UNIVERSITY, SRI LANKA

SECOND EXAMINATION IN SCIENCE 2005,/2006

Mér(:h/April’ 2008
SECOND SEMESTER
MT 202 - METRIC SPACE

Proper & Repeat

Answer all questions Time:Two hours

Q1. Define the term Compleie Metric Space.

(a)

Show thal the space Clas)- the set of all real valued continuous functions on

the interval [e, b], with the function d : Ciat X Cryp — R defined by

-
]

-
d(f.g) = ( {f(x) — g(;x.‘_)jzd.l:) for f.g¢€ [a,b],

15 & metric space and also show that it is not a complete mefric space.

Prove that a subset A of X is nowhere dense in X if and only if {A)® = (.

Let (X, d) be any metric space and let A be any non empty subset of X. Prove
: 3 3 PL

that @ € A if and only if there exists a sequence {x,} in A such that r, — z

R

Prove that separated sets are disjoint. Is the converse part true? Justily your
ATISWEY

Prove that a metric space (X, d) is disconnected if and only if it can be written
as a union of two non empty disjoint open sets.

Prove that a metric space (X.d) is disconnected if and only if there exists a

non emply proper subset of X which is both open and closed.



Q3. Define the term Compact Set,

(a) Show that [a,b] is compact in (R, |.{) and also show that (0, 1) is not compad
in (R, |.[).

(b} Prove that continuous image of a compact subset is compact,

(¢) I A is compact subset of (X, d). Prove that A is closed.

Q4. Define the term Conlinuous Function between two metric spaces,

(2) Let (X, d)) and (V. dy) be any two metyic spaces and f 1 X — Y be a function
Prove that f is continuous at a € X if and only if for every sequence {a,} i
X converging to a we have {f(a,)} converging to f(a).

(b) Let (X,d\) and (Y, d;) be any two metric spaces and S+ X — Y be a lunction
Prove that f is continuous if and only if f~Y(G) is open in X, whenever G i
open in Y.

{c) Prove that f: X — ¥ is continuous if and ouly if f~1(B°) C (f~(B))°

(d) Let f:R? —s R be defined by

et AT i o TR s
£y
0, i (2.y)= (0,0).

where R? and R are considered with respect to the usual metric.  Discus

the continuity at the origin.



