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MA 509 - REAL ANALYSIS- LECTURE IT
-

METRIC SPACES
→

①efn . A metric space X is a set such that with

Taytwo elements p, q of X C called points ), there
is associated a real number dcp , q) ( called
the distance from p to q ) sit .

(a) dcp ,q) 70 if ptq & dcp
, p)
-
- o .

(b) dcp, = dcq, p)

( c ) dcp,q) E dcp , r) + der, gig for any REX .

( d is called the distance function or metric)
-
-

Eg :QR is a metric space .

② IRK C. Euclidean space) with the metric
d CE -g) = 15C - g- I , ( x ,ye IRK ) .

③ [ ( X ) : -_ the set of all complex-valuedcontinuous
,
bounded functions with domain X .

Associated distance for . Hf - gil if f.gel CX)
where Hfll = sup I feel 1. ( supremum norm)

REX

④ Ltcm) = { f : f is measurable on a space X,
and if fxlfl 2daL A}

with HfH=§×lfRdµ ) "2 .
( 24M ) harm of f)

.

• Every subset of a metric space is a metric space .



Somedefinitions

① regiment : = { x : x EIR
,
as sea b} .

② Intervals : = { x : KEIR, aeneb } .

③Haif-openin.la
,
b) ⇐ { see IR : a Exc b }

,
Ca , b] : - { XHR, acne b} .

④ k- { I = ( x, , see, . . . . see ) : x'ERK , ai Ex : Ebi , kiosk} .
( : interval

, Lte : rectangle)

⑤ Let 5eElRk and r >o .

An

openbaiiBwithcenteratxandradiuI.LY: y-eiRK.ly - otter}
Ciosedbal : - {g : JERK

,
ty - El Er} .

⑤ EE 112k C if HE -111 - X7y- C- E whenever
I ,y- E E and octal .

* 0penbailsareniify.EE BCI , r) , then
for any X 7 octal

,
we have

ltytci-A) E -- II = ltcy -E) + Cl-1) CE-rill
E XI g -El + Cl - d) l E- II
< Arr t Ci - 178
I ✓ .

Similarly ,
closed balls ate convex .

K - cells are convene ( Ex . )


