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Semi - Metric Space (pseudo-metric space)
A metric space (X, d) consists of a non-empty set X and a function

d: X X X = R such that.
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\Ay d(x,v) <d(x,z)+d(z,y) for all x,y,z€ X is known as semi-
metric space.




Note:-
Every metric space is always a semi-metric space but
converse need not to be true.
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Bounded and unbounded Metric Spaces
Let (X,d) be a metric space, then it is said to be bounded if there

exists a real number k > O such thatd(x,y) <k forall x,y e X
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And a metric space which is not bounded is said to be unbounded

metric space.
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Examples

1.Let X =R and d(x,y) = |x — y| for all x,y € X. This metric space

is unbounded, since the diameter of R is infinite—___, Un Lonnﬂf /
A= AT X=R 3T d(x,y)=|x-y| T x,yex & forw| g8 Afts W
3rfifira 8, ifes R &7 o9y 3rid r""f“m"“‘“oMi)fxzy

2. A discrete metric ‘space (X,d), where d(x,y) = il IS

bounded, since d(x,y) <1 forall x,y € X.
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Open Sphere. O-°9 s
Let (X,d) be a metric space. Also let a € X and

any real number. Then the set {x € X:d(x,a) < r}is callea
an open sphere. It is also known as an ope Cantay
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Note:-
The point ' a ' is called the centre of the sphereand ' r°
is the radius of the sphere. It is denoted by or
g 'a’ B T DI Dg Hel ofldl g 3R 'r' Ma &I BHwar g
g8 S (a) AT S(a,r) TT B,.(a) TT B(a,r) ERT STAT SATAT 2|
Mathematically, S, (a) = {x € X:d(x,a) <r}.

MG ¥R/, S,.(a) = {x € X:d(x,a) <1}




Closed Sphere

Let (X,d) be a metric space. Also let a € X and[r > 0 be
any real number. Then the set {x € X ,- IS

called a closed sphere. It is also known as a closed ball.
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Note:-
The point ' a ' is called the centre of the sphere and '’

is the radius of the sphere. It is denoted by S, [a] or S[a, 7]

H

or B.|a| or Bla,r]|
fg 'a' & M &1 Hg FeT &1a1 8 3R 'r' M I A= g
g9 S.[a] TT S[a,r] TT B, [a] TT Bla,r] EIRT S2ATAT SATdT |
Mathematically, S, [a] = {x € X:d(x,a) < r}.

Tlfal'i'ﬁ'q, Srlal={x € X:d(x,a) <1}




Interior Point and Neighbourhood of a Point

Let A be any subset of a metric space (X, d). Then a point
a € A is called interior point of A if a is the centre of an
open sphere contained in A.
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In other words,
A point a € A is called interior point of A , if there exists

a real numbeuch that/S.(a) € A.
o fdg acA &1 A &1 3fidi® fdg Fe1 wrar 8, afe o5
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In this case, A is said to be neighbourhood of a point a.
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Example

Let and A = (—3,3) € R on a metric space (R,d)
then a point a = 1 is an interior point of A w.r.t usual .
metric d defined by d(x,y) = |x — y| forall x,y € R.
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Interior of a Set
The set of all interior points of A is called the interior of

A and it is denoted by
A & Ul 3fd® fdgail & TH=a B A BT RS HIT

HET SITdT g 3R S 4° GRT ST ST 8

Mathematically, A° = {x: x is an interior point of A}

T FUR, 4° = (x: x, A DT TS ATARS 3 8)
In other words, A° =U {S,.(x):5,.(x) € A}
QIR A T, 4° =U {5, (x): S,(x) € 4}




Results s (uet) | BE (xeed)
If A and B are subsets of a metric space (X, d), then
afe A 3R B Hifes W9 (X,d) & STHg=a €, af

1.ANB)° =A°NB°

2. A°UB° c (AU B)°
3.1f A € B, then A° € B°
&4 r=A




Open Set T e <

Let (X, d) be a metric space, then a subset A of X is called
an open set if every point of A is an interior point of 4,
i.e if A is a nbd of each of its points.
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Results OR Properties
_~1. In any metric space (X, d), the empty 0 anad X are open sets.

fft offt Afde |WH (x,d) A, |@Telt ¢ 3R X Tt A 2

_-2. In a metric space (X, d), every open sphere is an open set.

Afes W (X,d) #, TS g1 a1 U GaT Ae 2|

3. In a metric space, the union of arbitrary collection of open
sets is open.
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4. In a metric space, the intersection of a finite number of open
sets is open.
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5. Let (X,d) be a metric space and A be any subset of X. Then A
isopeniffA°=4. A =K
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