
METRIC SPACES



Recall
-

:

A reguence fxn3n in IR converges to x e IR if for

every
E > 0 there is home N EIN meh that

kn - x / c E whenever n z N
.

A function f : IR- IR is continuous at x if for all E > o
there is home I > 0 much that

Ifk) - fly) Is E when
y

is such that Kyles

We want to generalize from R to other nets



A mehicyace (X ,
d ) consists of a ret X and

a metric d - a function d : Xxx - IR satisfying :

f) Positivity : dlx.gl Z O K x.y
e- X

,
and

dlx.gl -- o only when x -- y

liilsymmehy : dlxiy) -- dly ,
x) tf aye

- X

liiiltriangleineguality : dlxiykdlxizltdfz.gl txiyittx .

You should think of delay) --
"

distance between x andy
"



Example
X -

- R
,

d lay) = Ix -yl

Example
X -- IR

"

,
d lay) -- Hx -yll

Example
If V is a vector

space
and Hull is a norm on V

,
then

X -- V
,

d lay) -- Hayk
is a metric space (" the metric induced by All ")



Let
X =

and

dlx ,y)
-

- distance between
X and y

in the

real world

Note : this metric is not induced by any norm

Exercise : Argue inwards
that this is a metric

space .



If (X ,
d) is a metric space and A EX

,
then

(A , da) is also a metric space ,
where

da lay)
-

- d lay) t x.YEA .



theuiversetriangleinegualitylfk.cl) is a metric space
then

Idk ,yl - d lazy E dlyiz ) t ay ,
ze X

Exercise : prove
this !



QUESTIONS ?

COMMENTS ?


