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METRIC SPACES

BASIC CONCEPTS OF METRIC SPACES
PRACTICE;
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Limitpoint , .~
Let (X,d) be a metric space and let A be a subset of X. A point

x € X is said to be limit point of A if every open sphere, centred
on x contains atleast one point of A other than x.
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In other words,

A point x € X is said to be limit point of a subset A of X
, if for every real number r > 0, there exists an open
sphere S,.(x;) such that AnS (x) {x}+ 0
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Note:- -;<e><,'>-c¢><

The limit point may or may not belong to the set. This
point is also called a cluster point or Accumulation
point. In other words,
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Examples:- .
1. The set of i integers Z has no limit point. 2 n@(o) —f ]7

QU] & Td Z BT BIg AT fdg T8l 2l 5 4 (_h W

2. The set of rationals has every real number as its limit
point. ?O-ﬁ . { b’%
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Derived set , .

Let (X,d) be a metric space and A be any subset of X.
Then the set of all limit points of A is called derived set

of A. It is denoted by d(A) or A’
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Closed Set

A subset F of a metric space (X, d) is said to be closed if
and only if its complement X — F = F¢ |is open.
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In other words,

A subset F of a metric space (X, d) is said to be closed if
it contains all its limit points. Thus F is closed if d(F) C
F
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Examples:-
Every closed intervals like [2,5] and [0,3] are closed sets.
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Results OR Properties

/{ In any metric space (X,d), the empty 0 and X are closed sets.
forelt oft At W (x,d) &, WTelt g 3R x 9 A §)
\/2: In a metric space (X, d), every closed sphere is a closed set,

Afe® W (X,d) #, TS §¢ a1 Us §¢ AT &,

3. In a metric space, the intersection of arbitrary collection of closed
= [ ey N
sets is closed.

Afte W9 # §¢ At F g0 HUE o1 ufowded 9 o

4. In a metric space, the union of a finite number of closed sets is closed.
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Practice



@ Q. Let (X, d) be metric space, then the property d(x,y) =
d(y,x) for all x,y € X, represents
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9. a) two points can coincide MMQ @ o&(ywj) =0
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L b) distance function is always non-negative., ACHRS

' ¢) the triangle inequality. o{(-r\ ) ¢ 0[(11)+ 4(? 0
\/ the distance function does not depend on the order
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Q. A metric space (X,d), where d(x,y) = { ’ for all X,y €EXIS
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giex+y
a) bounded
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d) unbounded
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Q. Let (X,d) be a metric space, if there exists a real
number k > 0 such that d(x,y) < k for all x,y € X, then
(X,d) is
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Q. If » be the radius with centered at z, = (x;,, y,) € R*
then S (zy) ={z€R*:(x—x)*+ (y—1yy)* <1r?}
represents a
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a) open disc

\\ﬁﬁ closed disc
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d) none of these
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Q. If A and B are subsets of a metric space (X,d), then
which one is not correct?

gfe A 3R B U& Hifed WH (X,d) F IU9H=Y &, dl HIF
T el 76l 82

A) (ANB) = A° N B°
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Q. If d be the usual metricd(x,y) = |x — y| forx,y € [0,1], then S:(0)

Is given by
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Q. Let (R,d) be a usual metric space, then which one of
the following set is not a nbd of 1.
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Q. Which one of the following is not correct?
Prafafad & @ o= a1 9d) 78 82
_~a) In a metric space ( X,d ), the empty 0 is open set.
/I;) In a metric space (X, d), the X is closed set.
/4'5 The set of integers Z has no limit point.
)@) None of these



Q. Let (R,d) be the usual metric space, then the derived
set of A = {%;n € N} IS
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a) {0,1}
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b) {1} /‘
c) {0} =

d) 0



Q. Which one of the following is true?
frafif@a & @ &9 w9 @2
\4{ The set of all limit points of a set is called derived set
\./Efget F is closed only if F© is open
4§ derived set is always a closed set
1) All of above




