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Continuous Function

Let (X,d) and (Y,d") be two metric spaces and Iebe a
func-t_ic-)n, then 7;; said to be continuous at a point a € X, if for
every £ >0, there exists 6 >0 such that d(x,a)<d§=
d*(f(x),f(a)) <&, wherex € X and f(x) €Y.

aH & & (x,d) 3R (v, d) @ A W § 3R £:X-Y TP B
g, d f I P fdg aex W FFAROR Fe1 91 &, Uf%u"caa?po%

forg, 6>0 AN @ O & d(x,a) <6 = @' (f(x), f(@)) < &, &I
x€X 3T F(x)€EY.







Uniform Continuity

Let (X,d) and (Y,d") be two metric spacesand let /: X - Y be a
function, then f is said to be uniform continuous on X, if given
>0, there exists 6>0 such that d(x,x,)<d=

d*(f(xy), f(x)) < & forall x;, x, € X.

A & B (X, d) 3R (v, d*) & Afe WA § 31X £:X—Y TP HBax
g, dl f B X R UH A AdR ST 91 8, afe e>0 fRar man g,
dal 6>0 TN & O & d(xy, x2) < 6 = d' (F(x1), f(x2)) < & AW

X1, X, € X & forQ|







ote:-

Every uniformlx continuous function on X is also continuous on
_X but a continuous function need not be uniformly continuous.
X IR Ud® G99 ¥ A Idd Bad X R ¥ 9dd gia1 8, afe

UP Jdd Ba- BT U ¥U H Hdd g1 TS 81 ¢ |
OﬂTéSﬂ'ﬂcQ_'j..




Isometric Spaces '“‘
Let (X,d) and (Y,d") be two metric spaces. Then a one one
function f:(X,d) - (Y,d") is called an isometry if d(x y) =

d*(f(x),f(y)) forall x,y € X.
HE AT (X, d) 3R (v, d*) 3 Hifew W g1 fih vep v =
f:(X,d) - (Y,d") P AZHAASI BT W@l g dle d(x,y) =

d*(f(x), f(y))qHT x,y € X & fQ|

And the metric spaces are called isometric spaces.

3R Hifew WA B ATZAACS WH HgT 91 2|







Covers A &K

Let A be a subset of a metric space (X,d). Then a collection

{G,: 1 € A} of a subsets of X is said to be cover of A i
1 TR X ©

A Aol A T Hifldd W (X,d) $T Iu9H=d
mmm{aaze@Ammﬁm%uﬁmg




Note:-

If each member of a cover is open, then it is said to be an open
cover.

gfe feft 3mavur &1 Ud® Uew Gl 8, df I/ T ATaT HEl
SITdT 8|




Subcover
If the collection C = {G,: 1 € A} is a cover of set A in a metric

space (M), then a subcollection C* = {G;: 1 € A", A" € A} is said
to be a subcover of C if C” itself covers A.i.e A € U,/ G;.

gfe TUT C={G A:AeA} Hif¢PH WA (X,d) H U< A BT Hax g, dl
mc* = {G,:A € A, A’ C A} B C BT IUBAT Hgl STdl ¢ afe
mAﬁWW%Im;ﬁAQUAemGAI

#




Note:-

A subcover C* of a cover is said to be a finite subcover if C* has
finite number of members.

Pt TaRuT & IUSNTERT ¢ B IR SUSNTIRUI FeT A1 § Ife
c* # 9| &t TS URHd 8|




Compact Set and Compact Metric Space

A subset A of a metric space (X, d) is said to be compact if every
open cover of A has finite subcover.

At WH (X,d) F ITHIT A Bl Hed PEIGAI g Ul A &P

TP G ATaRUT BT URTHT IUSATGRT 8
A =X
I fC -\ ) =ty

A&/




In particular,

The space X is said to be compact if for every collection {G; },cx
of open sets for which X = U;,{G;}, there exist finitely many
sets G,,,G,,, -...., G;, among the G; ' s such that X = U, G;..

W X B SIS Sl ATdl ¢ i Ga Al & TP TGI8 (6 )acs
& fore o s e x = v,.,{G,), & o9 URAT ¥ U 3 &3 He
Gy,,Gy,, ..., G, AGEOR T X = UL, G, |

L" This property is known as Heine-Borel Property.

Y UU B 89-9Ive Wl & <TH | W41 STdT 2|
fopd




| A > C,f“foj/(;(hﬂj
Examples:-

1. Set’A = [-1,1} 'Da compact subset of R.
AT A=[-1,1] R &I TP HHFe SUTHEYT ¢ |

2. The usual metric space (R, d) is not compact

JEg Hifee WH (R,d) Hidae T8l ¢




Some Important Results

1. If f and g are continuous real valued functions defined on a
metric space (X,d), then f + g and af are also continuous,
where « is any real number.

gfe f 3R g U& Hifed WH (X, d) W IRHING AR arafa®
AE aTd AR 8, dl f+g 3R of W AR 8, 981 o« 31 o
aRAd® ST B |




2. Let (X,d) and (Y,d") be two metric spaces and let f, g be two
continuous functions of X into Y. Then the set {x € X: f(x) =

g(x)}is a closed subset of X

aE @ & (X,d) 3R (v,d") AT VAT AR fgXF YA
ﬁ?ﬁ?W%lﬂaﬁE{xEXf(x) g(x)} X BT TP 9 IUTHE &




3. Let (X,d) and (Y,d") be two metric spaces and f be a function
of X mto Y. Then f is continuous at a € X iff to every sequence

—\_-_._,_r\. e —— "--\_...—-—'_

-_ _.=‘

< an ; #m X converges to a and the sequence!'. < f (an) > JinY
converges to f(a)

AR AP Xd) R (v,d) AR AT T IR FXPTYH TS
WA gl a9 f aeX W AR g afe 3 &aa afe X # s
IqHH < a, > a H JTHIART gid1 8 3R Y H 3FHH < f(a,) >
f(a)ﬁélﬁ-ﬂilﬁaﬁm%

/4. An isometry is a uniformly continuous function.

Zii'fﬁwwﬁrﬁwmﬂwﬁﬁ?mw%l




.~5. Every closed subset of a compact metric space is compact.

UP HIae Hifcd W BT YA §¢ SUTHE PIAGT gidr g |

6. Compact metric space is both complete and totally bounded.

Hiae Hifed WY guf 3R T3 av A 3fa 341 2

/1. 1f d, and d, be two metric spaces on the same set X, then d,

open and d, open sets coincide

uﬁdlaﬁ?dz Wﬁﬁzxwa’rﬁ‘r@ﬁﬁﬂ% al d, 39 3R




8. If d1 anddzbe two metric spaces on the same set X, then for
every metric space (Y,d), every g:Y — X is d, continuous iff it
Is d, continuous.

af d, 3R d, TP 8l ¥¢ X W gl Hifed W ¢, Ot o Hifed
m(v,d)%$f%rq,uaa$g:v—>x d_1 9ad g afe 3k &aa afe ug
d 2 9ad g |




9.1If d, and d, be two metric spaces on the same set X, then
for every metric space (Y,d), every f: X - Y is d, continuous
iff it is d, continuous.

af¢ d, 3R d, TP g V¢ X W I Hifed WY ¢, df T Hiiesd
W(Y,c;?)%ﬁ'lﬂ,mf:)(—ﬂdj Hdd g gfe 3X $aa gfe ug
d, Jdd g




