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Our main objects of study are simple graphs

x1 x] NO
loops
Harary (1964) X2 direction
& Kelly (1942) ><
multi-
Defn. An edge-deleted subgraph of G is edges
G\e for e€E(G) infinite

and the edge deck of G is the multiset

ED(G)= { G\e | e€E(G) }
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QUESTION

Is every
graph G

| with >4 edges

determined
by ED(G)?

(up to isomorphism) :

Note. True for n=1

n=2:

*work one

n:=# of edges

at a time*




small n

frees
(Kelly, 1942)

directed
graphs
(Stockmeyer, 1977)

infinite

disconnected

regular
every vertex has no induced
same degree “claw”
subgraph
Ellingham—Pyber—Yu,
complete (Elingham 25y
matroids locally finite

(Brylawski, 1975) every vertex has

finite degree

h h (Bowler—Erde—
ypergrapns Heinig—Lehner-

(Kocay, 1987) Pitz, 2017)
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input

category C with
"decomposlhon

oo|0|ca|
vector bundles

over a space X
w=vev

algebraic
finitely generated
projective modules
over a ring R

Q=POP

output
K-theory space K(C)

construction
groups K, (C) = n,.K(C)

Ko (C) = Z[0b(C)]/~

Atiyah—Hirzebruch
(Grothendieck)

- (0] = [P & P') = [P+ [P']
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input output
category C Wli'h K-theory space K(C)
s ey construction -
np groups K, (C) = m,K(C)

-
oo|0|cc|| K,(C) = Z[Ob(C)]/~

vector bundles

Atiyah—Hirzebruch
over a space X (Grothendieck)

w=vev

algebraic Quillen

exact category QN\/—\> [Q]

0-P -Q->P-0

I
=
+
~

combinatorial Zakharevich
n-dimensional

polytopes
P =UP;
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input

category C with
"decomposlhon

oo|O|cc||
vector bundles

over a space X

w=vev

algebraic
exact category

0->P -Q-P-0

graphs with —
“covers” «wED combinatorial

category with

covers
{P; - P};

Kih output
-theory
construction space K(C)

groups K, (C) = n,.K(C)

Ko (C) = Z[0b(C)]/~

Atiyah—Hirzebruch
(Grothendieck)

Quillen

Zakharevich




S Ko (C) = Z[0b(O)]/~

“covers” «» ED

Thm. (C.-Gould) There is a category I}, ,,_; with

{ isomorphism classes

in
of n-edge graphs } —> Ko (FT.l,n—l)

23! f
\ \ 4
such that : A

e i,, is injective iff the ERC holds for n-edge graphs
* every reconstruction invariant f factors

6= )

e€E(G)

[G\e]
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Idea. Reframe this problem in the context of K-theory

raphs with

”cgovers" «v» ED binaorial Ky(C) = Z[Ob(C)]/~

category with

Zakharevich : - [G] = [G\e]
Q/\/\/\> ‘ [P] = Z p, 4 eezE(:a)
Thm. (C.-Gould) There is a category I, ,,_; with

isomorphism classes in
{ of n-edge graphs } —> Ko(Inn-1)

2317
\ \ 4
such that : A

* i, is injective iff the ERC holds for n-edge graphs

covers
(PP

{ isomorphism classes

of n-edge graphs } Q‘
Ko(Thn-1)

Thm. The map j,
is not injective for
If ED(G)=ED(G') then f(G) = f(G) <=~ any n

* every reconstruction invariant f factors

Ex. Euler characteristic, #isolated vertices, chromatic polynomial...




Thm. (C.-Gould) There is a category I}, ,,_; with

isomorphism classes in
{ of n-edge graphs } —> Ko(Tnn-1)

2317
\ \ 4
such that : A

* i, is injective iff the ERC holds for n-edge graphs
* every reconstruction invariant f factors

Cor. For all n there is a
minimal k, where this fails

Thm. The map j,
is not injective for

any n

Nope!
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The Generalized Is ver collection Gy, ..., Gy of |
Ed n-edge graphs determined by | Nope!
ge _ ED(G,)u ---U ED(G,)?
Reconstruction e i S
. or. rorailinrhereis a
Conjecture minimal k, where this fails New Q: bounds on k,?
¢ k2= 1 ° I(4= 2
Lopno oLl
ks =T EIBSRILENER
N0 k2 NI ]

- original ERC: k,>1 for all n>4 .« k,=2 N2
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