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What T want to discuss :

1, For' 73 'me'tric_ SPQQQ X/ Therg S
6. Constamt M,.=0 s.t. Mg hitude
howelsgy MHE i differert in hatere

Qecoro\‘wg to 9<me or Q=mg .

2. What s the " Cafegoriﬁcaﬁov\ o‘f
mag nitude weia\r\“cm%“ 7



Plom

1. Order (,GMPIQ/;( st o posel.

2. M&%nion\e V\G\wo\ea\/ w’tﬂ\ 'Fi)(x’O(
end PoiV\tS .

3. A( \'\"(\\"ZQLLD\"Q M .
4 A Ca'tegorcﬁca{toh & \a)e_‘ta\(\.ﬁ"\a_ :



1. Order complex ot a poset




1. Order complex ot a poset

P: o poset ~~—s AR):~—s C(AR)):

Grder

Complex GO §i\q>lictaQ the red»-md
e ) o e e

5 | ((14=;Zl>‘
VR
; . 3 - A trign ﬁu\Q‘H&\
y of S* (ockahedow)

\
O-§ih1>l(ws : {ﬂ){?—{) gl {G%
1- Simplices : {\de‘l’ <1<3§, {|<(;%,{|<5-l’,--.
'2~Siwq>\icees ‘ §l<3<§{.{ 1<3<6§'{l<q_<gi/..-



2. Magv\ﬂ'\w\e homo\og\/ with, ‘F\»«eo( ehdfoimfs




2. Magm{'\w\e homo\og\/ with, ‘F\»«eo( ehdfoimfs

Let (X, d) be o metric Space.
Def Mch(x)= DTy,
.

where ‘1=(%.1u"',1v\) yums A EX,
Lectxe,  Ldbeapu) =2



2. Magv\t{'\w\e homo\og\/ with, ‘F\»«ea( ehdfoimfs

Let (X, d) be a metric Space.
Def Mch(x)= DTy,
x

where ‘)C=(%.1u"',1v\) yums A EX,
Lectxe,  Ldbeapu) =2

Recalls 5(,/%,)
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2. Magv\ﬂ'\w\e homo\og\/ with, ‘F\»«eo( ehdfoimfs

Let (X, d) be a metric Space.
Def. MCA(x)= D7y,
x

u\:\.er.e_ = (%,lu"‘,xv\) o g ¢ EX ,
Lectxe,  Ldbeapu) =2

Recall: 5o = (..‘;'\@f) - (/\q\”) ! (/"S>
AR



2. Magnitude homology with fixed endpoints

Let (X, d) be a metric Space.
Def. MCA(x)= D Z &y,
x

where A= (%,1‘,"',1“) rums e €X,
i FX¢ 2:_‘(1\1&4 o)=L
Recall: g(vf\iJ = (\;ﬂxi‘(-) = ("/\Q) ¥ (0'/—‘<i>
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2. Magnitude homology with fixed endpoints

Let (X, d) be a metric Space.
Def. MCA(x)= D Z &y,
x

w\:\gr{ = (%,T—MJ"‘,X-«) g ¢ EX,
L, Ldbea) =R

M 3 (o/\iJ = (\;ﬂ\gﬂ—) - ("/Z\g) ¥ (in)

b1

‘ y . Remove
- (o /\:"> -+ (0 _/A> “Slorter
\H\G.V\ Q i\
Observation. o amd % have Same endpoints,




2. Magnitude homology with fixed endpoints

Ruslls (A, ) = LACT- () + (%]

&

y ( y 3 rRehove
(AN R e
sﬂf\a\/\ Q I
Observation 9 awd 9, have Same endpoinis.

_\?ei For o,,beXJ/ clhaims ‘h@v\-&"ﬂ:\o
MCL(x e, b)= D L ()

X, o=@ ,AXu=b N Alv.wy
' ppeaved i
M(e«n(x . Q,-) = O ZOO Hpworh-Willeiton
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2. Magnitude homology with fixed endpoints

et For a, beX, MCL(x:a,b)= D L)

X, o=@ ,Xu=b

MCh(xze-)= B _ 26O

=Q

Row T4 Q< dlab) Ao MCE{X:ab)=0.

MC (xseb) omd MCkia,—) beome «
\/\ouLv\ Cowp\ex Deho"te W‘l\,o‘wblﬁa/ %Ou?s
by MM (x5 ab) amd MHE(x:4,-).
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2. Magnitude homology with fixed endpoints

MC%(Y:Q.B) omd MCKKkia,—) bewme «
o Complex. Denste M\/\umlwa/ Groups

by WHL (%5 ab) amd MHE(x2q,-),

T e

Eﬁ
Z

Wi)=@ Milkie, ) =@ MHU(xab)

0 € X abEX

Prop. T A< dlad), then MME(x:a L) =0.



3. A theeshold My
WPVZE. T A< dled), Hhon MME(x:ab)=0.

Whet fappens 1 L= dlaib)
94_{:; (Tnter val posel )
Tled)={gexuasi] dlab)= dlead+dly )i

b 4, 249, < dleY)=dley)edlyb)
6 o t & o
3 Tukevval Pose 6
] X ~—S ll X . 4 BI



3. A theeshold My

Det. (Tnterval poset ).

Tled):= {gexidati| dlob)= dlead+dly )]
4 24 = dleg)=dley)dluy)

b
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\ N~~~ M
| ( 2 3
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3. A theeshold My

Det. (Tnterval poset ).

Tled):={gexadl] dlabd= dle)+dly )]
4 24 = dleg)=dley)dluy)

Peop (Kanete- . arXiv: (803, 04247)
Suppese I = deB) >0 Thow

MCE (x:a,b) 25 . B (Teb))

(iSow\owVNc 6S chan Cc:m«p\exes.)

We conn g,zngxmhze e wesult o “,Q is §L\ovf\.



3. A ‘H\\resb\'o\o\ /M)(.

.D_Q{V_' (:fnbr val posel ).

Tlad):= {yexvtaty| dlod)= dled+dly)
4 24 = dleg)=dles)dly)

Dot. (oo, ™1, %2, %1) 1s a 4 -t

éﬂ> W T (Ao >a) |, K€ T(uxs) oand
& 2L, XL$’ 1(15 lg)
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3. A ~H\V'-CSL\'D\A /M)(.

Def. (Tnterval poset )
Tled)= {gexstati| dlop)= dlead+dly.)}
4, 24, e dleY)=dley)wdly)
Det. (26,3, %2 Xa) 15 a 4 -t

éﬂ> W T (Ao >a) |, K€ T(uxs) oand

& 2L, XL$’ 1(15 lg)
e T (xe,,)

o
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3. A ‘H\\resb\'o\d /W\)(.

D_e_%_. (I\nhr val posel ).
Tled)= {gexstati| dlop)= dlead+dly.)}
4 24 = dleg)=dles)dly)
Def. (e % %2 XA) s a 4 —cut

éﬂ> W T (Ao >a) |, K€ T(uxs) oand

& 2L, XL$ 1(15 lg)
e T (xe,,)

T [.X\',X‘s
Ao
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3. A ﬂT{SL\'D\A /W\x.

Def. (Tnterval poset )
Tled)= {gexstati| dlop)= dlead+dly.)}
4 24 = dleg)=dles)dly)
Def. (e % %2 XA) s a 4 —cut

éﬂ> W T (Ao >a) |, K€ T(uxs) oand

& 2L, XL$’ 1(15 lg)
X4 I(lo,’l,_)
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3. A theeshold My

Def. (oo, ™, %2 Xa) 1s a 4-wut

é”> ‘I\CI('X.O ')(‘7_) A~ € 1(’1\ 'X’g) Md
L, X>_$ I(‘Xa ')Kg)

Pﬂ' m, := imC{ Z_d i XL)\ (o >, xzx;)%

i= 1S o 4~cut




3. A theeshold My

Def. (oo, ™, %2 Xa) 1s a 4-wut

é”> ‘I\CI('X.O ')(‘7_) A~ € 1(’1\ 'X’g) Md
L, X>_$ I(‘Xa ')Kg)

Pﬂ' m, := imC{ Z_d i XL)\ (o >, xzx;)%

i= 1S o 4~cut

M_(KW’[‘.&" Y. 2.o\2>
gv.WQSL £ <y , mv\
MH (x:a b))z @ @ AP v@_( C“)®"®C,(Ge,..ﬁg\>

>l \a=0.o& c\ﬁ*b
Lst, satcine)=2, GedT o b))

'Rougk\\/, Lois \A@Me\oz\/ ot order cow\Pleeg_



3. A threshold My

WW\ (Ka/v\e.’ta— Y. lo\8>
SU-?POS-L ,Q I WMy , mlr\

MHE (xee b)e B () g [Ll3e - fa.x)

>l a’<0. O - c\fgth
Tgé Jdlain,G)= ,Q CL(.QT(C ai—c)

A conclusion : l<im, ,thewe MHE(X) 13 re lated
tv  posel —Yopslogy.

Q > WMy ,-\'l«m ne fed«mngs
Qe \‘e‘gut\'(& ( C’('. Growmi i ‘falh\

C(‘)h lewu\o:s\/ D'Q OJA\/ \"OIV\\QQd Poge‘t Ccam he
ewmbedded o MH of o Feoh.



é\'. A Ca‘tég]ov;-(:ica:hw\ A \JQ\(j\f\"‘tiv\g.




4\'. A Ca-teaov’c(:iCa.'hoV\ A \QQ.\(j\f\"‘tiv\g.

Q. Wwhet is a Coﬂceaorc('\ccﬁtcov\ o Wdﬁ“‘*‘"‘j?
(2) ~>  megritude hosly AR

i 3

wzta\&\-‘cu@ W N> maau\zjtuch_ Sxd,w.



é\'. A cate gjovl‘(:iCa.'hoV\ A \JQ\(j\f\"‘tiv\g.
_@_ﬁ Whet \S C Cafegorc-("\cc((t‘ow o wda(«\*‘\"\j?
@ ~> M\o.ah‘ckud.e \nom(wa\/ M ()

i i

weightieg W D magmjmk Sxaw

An Ancwey iqjt is MH&(X;Q,—-)‘
R&'Qb\“kww's—@ (\may be better MQ% bﬁ‘%-))

Why 2



é\'. A Ca‘tég]ov;-(:ico:kmv\ A \JQ\(j\f\"‘tiv\g.

Q. Wwhaet is a Ca‘%eaor(-gica'tCov\ o we_iak%‘\\'ﬂ?,
An Ancwer @ TE s MH':L(X?‘%-X
(Wx&.y be better MQ% (X;G,-))

EQCLSOV\ /.L
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Ez,o.éo'\«z .




é\'. A Ca‘tég]ov;-(:ico:kmv\ A \JQ\(j\I\"‘tiv\g.
Q. What is a categori{ication of w&ig\&%‘\wg?
An Ancwer @ Tt is MH{L(X:GﬁX

(Wx&.y be better MQ%(X;G,—))

Reson L. MHE [x) = @ MMk a,-)

0 &\

Ez,o.éo'\«z .




é\'. A Ca‘tég]ov;-(:ico:kmv\ &% \JQ\(j\f\"‘tiv\g.
Q. Wwhaet is a Ca‘%eaor(-gica'tCov\ o we_iak%‘\\'ﬂ?,
An Answer © Tt is MH’ﬁL(X:aﬁX

(Wx&.y be better MQ%(X;G,—))

Reson L. MHE [x) = @ MMk a,-)

0. € X

&QQW 2. Q';E‘Qge_mﬁa“y \<V\0\JV\>
Emwlla&tm lemn-a [et oeX owd 20,

Lixie -\ A 2-olab) ¢\
MCIia,~) & @ M7 (b -)

be x




é\'. A Ca‘tég]ov;-(:ico:kmv\ &% \JQ\(j\f\"‘tiv\g.
Q. Wwhaet is a Ca‘%eaor(-gica'tCov\ o we_iak%‘\\'ﬂ?,
An Answer © Tt is MH’ﬁL(X:aﬁX

(Wx&.y be better MQ%(X;G,—))

Reson L. MHE [x) = @ MMk a,-)

0. € X

E@QQW 2. (;—gggwﬁal(y \<v\ow*'~>

Emwlla&tm lemn-a [et oeX owd 20,
L X - A 2‘0{(0.-‘3) . _
MCre~) & @ MY Dok )

4(; be x
Tsomovplic as gradaed Abeliow groups.




é\'. A Ca‘tég]ov;-(:ico:kmv\ A \JQ\(j\f\"‘tiv\g.

Emwl\c&tm« Lemuw-a [t aeX owd 23>0

MCha) & @ UMCE A (ko)

be Xx\{al
(P!r(vo-f->




é\'. A Ca‘tég]ov;-(:ico:kmv\ A \JQ\(j\f\"‘tiv\g.

Comcellation Lemu-a [et aeX oand 20

MC_%(K:Q,\> A @ MC ,Q:‘o{((a-k) (X:L,-—)

be X\{af

(PW?O'F> Congtruct o mop cs Lollows

L b gauw
LHS > AN > NS s,

O
(Q ED)




4\'. A Ca-teaov’c(:iCa.'hoV\ A \QQ.\(j\f\"‘tiv\g.

Comcellation Lemu-a [et aeX oand 20

MC_%(K:Q,\> A @ MC ,Q:‘o{((a-h) (X:L,-—)

be X\{af

(Proo-fﬂ Congtruct o op  CS -Co“ows'-

L b f~dleb)
LHS > N s V/e LHS,

Cu
(Q ED.)
E,QE. Let X l).Q, G ":i\r\.tt{ (ehoua\& @?GVSQ>W\G{V'£Q §(>CLC~€_
Thow wla)= . & 0L ok MHR(x:e~)

220 Ww2o

3ives G mtg\&;u;,



é\'. A Ca‘tég]ov;-(:ico:kmv\ &% \QQ\(j\f\"‘tiv\g.
Comcellation Lemw-a [et aeX owd 23>0

Liv.rn _\ ~ 2~ ol(a.b) )
MCIXie~) & @ M (xib-)

be x\{a{

Pop. Let X be o finite (ev\oua\/\ e?a\vsdw\fwic space.  Thow

wla)= . & 0k MHE(x:a~)  iwes o weightivg .

2720 w20

(Proot ) Need to dheck

:; el () =\,
€X

~dl(a.b)

LHS = wio)+ 2 € wb)

beXx\iay



é\'. A Ca‘tég]ov;-(:ica:hw\ A \JQ\(j\f\"‘tiv\g.

Poop. Let X be o finite (ehoua\/\ %?QVSQ)W\OJW(Q space.  Thow
wie)= . & 0k MES(x:a =) 3iwes o weightivg .

270 w2o

(?Vuo{) Need to dheck

:% et b)) =\
X

~dla.b)

S = wla)s 2 € 5 (b)

beX\{a}

= [+ I = ()" €% ramk MCI(x50.~)

250 h>p

+ 2 2 2 W e ke MA (x: b )

bex\{ay 220 u»o



4\' A cate gjovl‘(:iCa.'hoV\ A \JQ\(j\f\"‘tiv\g.

—dle.b) _ oY s
:%K e wib) = wia)—+ %\M 1w (b)
= |+ 3 3 (=W €% rank MCi (x50 -)

>0 h>p

+ 2 2 2R e MA (x: b —)

bex\{ay 220 u=o

=+ 2 S % ok MC (X0~ )

20 W>oVWTTT

* 2 S e s Lk Mt (xp—)

>D W >o N Be’(\‘a"(

3}

l>y “chq [latiow Le mun-ce

= 1 (Q.&.p.)
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SUmmary

1 = inf {4 —catl T L<m,
MHE (XY s described by orglar couplexes

2. MH2(x:a,-) conm be (onsidered as «
Caf-egov(-Ft(a'tCo\« st the w-et‘tjldfv\a.

(Rur, MC‘}(x:a,-) Mayhz better.)



