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Hi Freiheit Distance for paths
d d

Any canvas nap
✗ :I→lR is a pa-th.nl/2
-

The Frisian between two paths ✗
, ,
✗
z

living in Rd is

depth ,a) = min max 1411-1-4411-111
r : I- I

tellwhere r is all repannetriiafns of thnterval
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Let Go
a graph, and 4,4, :G→lRd

Continuous , rectify naps .

Given howeo . hi G→G , call
induced

Ip distance between 4,4, oh

119 -Y.ohlts-m.gg/9tx1-KhlxY
and then the graph fnihet distance

is

dead 6.41 , /Gild - Yun 114, - Kohls

V1 one of mutgpe ways to
do this !
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So
, what does "

1.viyin
" Rd mean for a

path / graph?

Say for a path ✗ :I→1Rd .

3 different definitions :

1.) ✗ just needs to be continuous IT
,

IT → My •

-0kt

2.) ✗ heeds notonly contrary , but injedthty
Embedding

Me

:-.,
→

my

3) ✗ needs to be injective , btarly locally .

8-; → Immersion * to



Ditto for graphs .
Could require , for a nap

4 : G → Rd

1.) just that dis carts G
,

* → •

D.1.

G

2.) That tis H Ge Embedding

:#→ 0.80
6

3.) That
f is only locally 1-1 Immersion

•

→

G±

I /



Are these spaces , topological by their respective
frichet distances . Path

- connected?

i.e. For
any

Xo , ✗ it
✗

can we construct a continuous F. [0,1]→ ✗

suchthat ftp.xo and PA)=x , ??

Hc:(spauofcontihvoudymappedpathsinlRÉ
Yep .

Just interpolate btwn so
,
2

,
t Me .

In an image
i
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Coe : Ditto for graphs, just interpolate along leashes
.

Ejl Let G- 1¥
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what if we restrict to inversions ?

Need to be more careful about crossing over

ourselves .

Sketch of proof in a picture :

EGJ Let G.

÷

Shrink

crossing
a. *

nfinf1aktoat4@6allrEE.eh
↳
Hate & proceed

th • • •



What if we restrict to embeddings?

How about IT
, ,

the space
of paths embedded

in Rd ?

canonicalcj.la
,] Shrink until

"

straight enough
.

-%

✗ i. ⑥
→

straighten
%
→ EE a--←

☒ Rectitinbihty Needed
hen



What about embedded graphs G
,
?

④
Let Ge as before ,

and

If we 're
restricted to

① IÑ
, $ a path in Gea.?⃝ from ✗

,
to Lz

by Jordan wore theorem .

Pretty soon, this turns into knot theory .



what if we restrict G
,
to dimension 3 ?

^

sY¥otaHgmphsenbeddedn@under Frichet graph distance
.

Eg suppose G-- •
and
-

4=00 while ti ①
Then Li t &

,

ain't path
connected by

not theory .



what if new restricted to Bo
-

- l ?

Egt Now suppose
G- •

and

•

d. =① while Li -☒5 S

well then still , in 1123 the span Coe isnt

path- connected, by
knot theory.



So how about for IRD
,
d> 4 ?

In general , all such , tduhenimal knots are
unknotted

TAME

in 1124 , while fixes this dilemma .

Hoverer, one must be careful .

A WILD example !!
-

L
,
=

Cant be unknotted in
424 ( would take infinite nous) !

So again, recbifiabiliky is required .
-

a
,



The next question . . .
.

An open balls in

any
of these spaces

path-connected?

This is to say,
it ds.lt , , d.) a 5,

9

does then exist a path maintaining consistently
this datanice?

Using earlier ideas
,
we cant quite pull this

off ( get] with embeddings .

Egg Li
§ , µ

The rest to be continued!




