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What I want to discuss :

1
.

For a metric space X
,

there is

a constant Mx Zo s
.

t
. magnitude

homology MH ! is different in nature

according to lsmx or lzmx
.

2
.

What is the
"

categorifi cation of

magnitude weighting
"

? ?
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2
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endpoints .
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A categorisation of weighting .



1
.

Order complex of a poset



1. Order complex of a poset

I : a poset nogs DIE ) : me C. I Ole ) ) :

complex a simplicial the reduced
I a.k.a . clsaspsifying) complex chain complex

•2

5•••
6

←
( C

- f- 2 )
.

34*4%43
4

A triangulation
F of S

'

( octahedron )

,

••Boz
•

I

O - simplices if 11,121
, ,

{ 6 }

1- simplices :{ la 41
,

lie 3 }
,

{ k 61
,
{ Is 54,

. .  -

2- simplices :{ k3c5Hk3c6$fk4a6 }
,

.
.  -
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2
. Magnitude homology with fixed endpoints

Recall : al . .im .
) = limo . ) -

fo!¥tto
.

t.im#i:::.i:
than l

"

Observation x and 2x have same endpoints .

Det .

For a
,

be X
,

←
chains from a to b

M Cen f x : a
,

b) = ⑦ I ( se)

at ,
xo -

- a. xu -
- b t Already

✓ appeared in

MC ln f X : a
,

- ) = ¥ , ,
ARCH ? Hepworth- Willert on

+
chains from a

.
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Det .

For a
,

be X
,

Mcenlx : a
,

b) =

⇐ a.si?ifHMClnlx:a.-)=!D.=a2
" ?

them It l s d la , b )
,

then MCI IX : a. b) =o
.
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,
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2. Magnitude homology with fixed endpoints

MC ! I x : a. b ) and MC.MX : a
,

- I become a

chain complex .

Denote the homology groups

by MHL I x ; a. b ) and M Henk : a
,

- ) .

a. Total b a
.

.

Prop
Thtlenlx ) = ¥ MHI Kia

,
- ) =

c.
×MHhlx : a. b )

.

Prof .

It lsdlaib )
,

then MH Efx : a. b) =o
.
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A threshold Mx
.

p
Prof .

It lsdlaib )
,

then MH Efx : a. b) =o
.

What happens if b- dla . b) ?

let
. ( Interval poset )

.

Ila . b) == { yexlla .
b } I d ( a. b) = d lait ) tally.

b) }

::÷:
" " " " "

( 2 3
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A threshold Mx
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Det
. ( Interval poset )

.

Ila .to/:=fyexlla.b3/dla.b)=dlait)tdly.b ) }

b
Lid 't ,

⇒ dla.be/=dla.Htdly..y4

Ab Interval Poset

µtybI!:¥¥. .
→ ::;

MCH
: a. b ) cn-zlbttla.BA
u

G= Xo Lxclxzs . .  - 4xu=b 344 - - - Txu - I
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.

let
. ( Interval poset )

.

Ila . b) == { yexlla .bg/dla.b)=dlait)tdly.b ) }
Y , 22 ,

⇒ dla.yzt-dla.H-dlbc.lk )

Prog ( Kane ta - Y
.

arXiv : 1803.04247 )

Suppose l = d la
. b) > O

.

Then

MC !( x : a. b ) IC
.  .f of Ila , b ) ) )

I isomorphic as chain complexes .
)

We can generalize this result it
"

l is short !
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DEI ( xo.xi.xz.kz ) is a 4 - cut

←¥ HIEI I Xo .kz ) ,
Xz EI ( xiixs ) and

Xi
, Xz # I ( Xo

,
Xs )

Det m×:=inf{ E.dki-i.am/!IT }

Tim ( Kometa - Y
.

2018 )
Suppose l a Mx

,

Then
,

MH en I x : a. b) I ⑦ ⑦ Hmy (C. lao .4④ .  C.lae.i.ae))
LZ I A=ao,Aiii,hq=b
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t

. Ed Cai - i. ai ) =L
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Tim ( Kometa - Y
.

2018 )
Suppose l a Mx

,

Then
,

MH en I x : a. b) I ⑦ ⑦ Hmy (C. lao .4④ .  C.lae.ae))
LZI A -_ Go

,
Ai

.

. .
.

, hes = b

c-
5. t

. Ed Cai - i. ai ) =L
, ai # Itai - i. Git , )

.

A conclusion : lcmx ,
then MH ? I X ) is related

to poset  topology .

lzmx
,

then new techniques
are required ( of

.

Gomi 's talk .)

Corn. Homology of any ranked poset can be

embedded into MH of a graph .
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⇐
×

e
- d ' " btw I b ) = w la ) t ⇐× , ,a ,

e
- d ' " "

web )

= It ego §o C - 11h . e
- l

. rank MCI ( Xia
.

- )

+ Ewa
,

e§§t ' I
"

' e
- e - d ' " "

' rank tecflx :b
.

- ,

= It I .
E

. LIE
e

- e
.

rankMCa.-
I

1- &
.

⇐ Edh. e
' l - d ' "?

£
, ,

,rank MCI It :b
.

- )

by
"

Cancellation Lemma
"

mmmm

= I ( Q
.

E. O
.

)



Summary
1

.
Mx inf { 4 - cut }

.

If l - m
× ,

MHL Cx ) is described by order complexes .

2
.

MHL ( x : a
,

- ) can be considered as a

categorifi cation of  the weighting .

I But
.

MC ! I x : a
.

- I maybe better .
)


