
#hespaces

Recall

Def: A mature space isa setX together with

d:xxx - M satisfing

1) d(x,y)x0fx,yX (d(x,y) =0 x=y)
2) d(ssy) =d(y, 5) Vx,y2 X

3) d(x,z) +d(z,y)fx,y,ztX

G triple inequality
z

· Y
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e.g 1) (d(x,y) =(x - y) (Exercise!)

27 R2 (x(z=(x, +x2)
m (lznom)
(x =(x,y))

d(x,y)=(x -y))z
(Execise)
Candy-Sawantsin eg.

x - y
=1(x1kz/y/' cost

3) 12((x)) =(x) +(x)
dy(x,y) =11x-y)), (Execse!)



4) (R3 11 x1100 =

max((x),(xe))
d. (x,y) =1x- y/100 (Execisal

5) Xis any
set

4.(x,y) =5
& x(Y

0 x =y

Cdiscrete metic



6) x =C [0,1], continuous functions on [0s1]

↳[31]- R

11 flln =[S'1f(x)/de]"5 room

1(f,g) =lf-gllz [2 distance

7) X =c[0,1]
11x(100 =max((xi),(xa))

1f/10 =

max f
r |

d(f,q) =1)f - g)/0



Let(xid) be a matric space.

We say Ex.3 converses toXin Xif

Im d(yn,0.

[for every 930 thereexists NETN such thatif

n3N 10 - d(x,x)k <1

d(xn,x)<G

Axr (COR]



#t
!

I fatO wirt. I distance

d(fu,0))
=

f(x)dx =1 -> 0

Md(fn,b) =0 => fs

do (fus 6) =1 forall n. f3 does notsee
wot8 nony



Defi Suprase f:(X,dx) -> (Y,di)
We say of is tinuous ifwhenever xoxinX,

f(x) -> f(x) in Y.

E.g. fiR- 1, contrality in Math401 sase,

E.g. (X,di) any
metic space. 42X fixed.

f(z) =d(z,y)
f is continuous. Exercise!

&Trimble inequality!]



1) ifferent metrics on a set provide diffect notions of

continuity,
X =([0,I]

M
=

x - R
Is M continuous?

M(f) = mu)fe)

Withrespectto distance?

fn =x7

M(f) =1 fa-0

M(0) =0 M(f1) -> M(0) ? Nope.



-

M is continues wit. 10 distance.

Note:The metic shows up on indirectly in thenation

of continuity wise themotion of corresence.

If two different metics determine the same notion of

corresence then they determine the same continues functions.

-

- d=5d,

These determine the same corresent sequences



On1 thehis he and to distances all determine

the same corresent sequences.


