Y% cateaories with larae class of
MOrPhisms,

¥ convenient and systematic
metrization for equivalence
classes of spaces,

¥ generalization of Cantor-
Schré der-Bernstein theorem

A seMinortt on a catecory
C=1(Cy:Cy50)isamap
l[=1II: €5 — [0, oo] such that

(ND[lidy || = 0 for all X € Cqs

N ||f5gll < IIFI1+ el
(trianale inequality).

X, Y are norft isoMorphic if

If: X - Y,g: Y — Xinverse to
each other with [|f]| = [lg]| =0

A Nt is 3 seminorm such that for
al X, Y € ¢,

(N3) i there are maps f: X — Y
and g: Y — X with ||| =
llgll = 0,then X, Y are norm

isomorphic;
(N4 if forall e > 0,
flifll<e
el X —=Y,
then
flIfl1=0

3Fec; X —— v

A seminorm Becomes a Norm on a full

suscateaory of "compact” oBjects.

[Ifllset = log supy e x #f* ({f()}),
where f*: P(Y) — P(X) preimace,
Seminorm as agove. Becomes a norm
when restricting to finite araphs.
The cateaory of normed vector
spaces over the reals and linear maps.
‘ 1 _lvily
[|Allop = logsupl =¥
A
o, TAvlw
I# ||A]| = 0,then A is expansive.
We oBtain a norm By restrictina to
Hilb \y Ti‘—tl»ve Banach spaces with
Hilgert space structure.

[1llitop = [Ifllcomp + IIf [l gim where
Hf”comm 11 Il gjm resp., measures the
numBer of components, the dimension
resp., Of preimaaes of susets.

Norm on compact metrizaele spaces.

Metric spaces and multivalued maps.
Seminorm [f || gy = sup{ |xy| —
[FO) FW)] | x, y € M} U {0} Norm
for compact spaces.

Relation to Gromov-Hausdor$$ dist.:

2-Lipschitz
((MET )0/~ dGH)
inv. Cauchy cont.

((MeT, )0/ ~s d)

Look at Wasserstein distance and
Prokhorov metries.
Prove Theorems:

¥ Freudenthal-Hurewicz thm.
J  Kantorovich-Rusinstein thm.

Use ind-completion ind-C to treat
‘non-compact” oBjects: Fix a directed
set | = (I, <) and an order
Preservina function F: | — [0, 1],
thouaht of as the distrigution of a
proeagility measure. Define

oy vij(g) = pr; f,

f(i) = infq lgll
g € ClX;, v}l

for (Xi)ier (Yj)jE/ € (ind-C)g and
f € ind-C[(X))jer» (X))jel =
lim colim C[X;, Y;]
i€l jeJ
Finally, define the Choquet intedral
ff(r)dff::f 1—F(sup{ i | f(i)<t})dt.
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