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Complexity
Withi simplices, matrix

has

size mym

# u
*

Dec -net
times

oh
, le loop : must move

eachsuchoperatiesee colums can

become 1 during operation
Worst case : O(m)

additions to cancel
-

a vow

each "add" takes O(m) -Olm)



Improving this
runtime

① Note that the matrix

a simplex of
dimensionare

(d

-

O

③ F* has
dH corfeces ! #

C

So compressed representation helps in
- practice

also be reduced
The algorithm can

② to Grassian elimination
-

↳ O(r) time , w = [2 ,
2.373)
-

- -E



More speedups
Matrix algorithm

last time :

· sweep
columns left to right
addition to colj moves

·

every
low[j] higher

· If additive, will
O it out

↳ might take many
column ops

· But
,
once we

zero it out,

It's never used again !



Practical improvementBaueret al 2014

Process filtratin in backwards order

Chighest dim first)
Then for

pair (6P64)
Y T
In tip- In Sp
↳ ~

birth death

Result : can skip earlier column

(since we know It will be O's)



Another method : Collapses-Boissonnet et al 208
A simplica come for a complex Land

a votex
a not inL is

al = 5 + /ethor T = 00a, getg
A vortex is dominated If Ink (v)

is a simplical come :

Evv and LEKst. Ink(V)
= vL

collapse :



If we collapse all possible vertices,

get core K"which
is uniquee

up
to isomorphism t has same

homotopy type .-
↳ via a

retract

matrix'
Can compute via

maximal simplesies

-
T

·



Aside :
Lots of work on speeding up
persistence
↳

and onfindwebs. . .
Oliv) time.

Not mentioned : paralleization
-



The workflow so for

Build a
filtration F from

a simpliced

complex
↳ usually parameterized by a function
f
,
via sublevel sets

Example : PERM
Build Rips filtration

:

ki = VR(R
,
r)

for Or, E
---

=>
Persistence

diagram



Result : Ho and He

· ..
now what ?



Distance measures

A distance on a set X is a function

d : XxX -> Ro Sit. XX
, Y ,zEX

· d(x ,y) =0 + d(xy)=0 Ex X =Y
· d(x,y)= d(y,x)

· d(x , z)
= d(x

, y) + d(y , z)

Our goal : distances for
PDs

· X=EDgmF(k)]rik



How to quantify "newby " here ?

Major goal
: Stability



Bottleneck distance (take 1)

Given 2 diagrams X ,
YEIR2,

dis(X, Y) = inf sup 11x-e(x)11y
-

-

eix-Y xEX
X
I Here :

· e(a) = diagonal
e(b)=X

e(c) =Y

t f(d) = diagonal



Aternate definition

A matching between
XoY is a bijection

on a subset of the off-diagonal points

of the 2 diagrams,
XEX &Y

cost of matching :

3Ellx -M()(ly(x =X 3
((M) = sul

USE(X1-Xz)S .
t
. (xy

,
Xz)tX(X
rY]

Bottleneck dy(X,Y) = in- < (M) .

M



Another view : Las balls in 12

Min E Sit .

E balls around
sant

every I
either :

· includes at least

I
cant fromI
other set

· touches the

diagonal



How to compute?
Reduce to a graph problem

of

II
:

X

il =)
&

Min cost matchings : use network flow
on graph us O((# per points)2)


