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Class Resolution (P: 4)

o If there exists r such that C ¥ r contains all graphs, then C is
somewhere dense,

e Otherwise C is nowhere dense
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CHARACTERISATION OF ND

Let C be an unbounded size infinite

class of graphs, let F be a graph with at least one edge and let q be
a positiwe integer. Then the. following conditions are equivalent:

(1) € 45 a class of nowhere dense graphs,

(2) for every integer T, CVT s mot the class of all finite
graphs, |

(3) for every integer T, CTr 45 not the class of all finite
graphs,

(4) € is a uniformly quasi-wide class,

‘(5) H(C) is a quasi-wide class,

. log |G|
6) lim limsu =1,
(6) 100 GeGVrp log| G|

]
(7) lim limsu log|[Gll _ 4,
=0 Geewr L108|G

L log V.(G)
8) lim limsup ———=— =Y,
( ) 00 Ge@ P IOEIG‘

| o log V.(G)
9) lim limsup ————— =0,
(9) 700 Ger log|G|

. log X»(G)
10) lim limsup ———=— =1,
(10) 2, b oglG]
L logx. (G
11) lim limsup ———=— =V,
( ) i—o0 GEGV'Lp ]_Og]G\( )
. log col, (G
12) lim limsup — P =0,
(12) p—o0 .Geep log|G|
| 1 1, (G
(13) lim limsup ngcop( ) =0,
T opioe Ge€ log|G|
(14) for every integer c, the class CoeK,={GeK :GEC}isa

class of nowhere dense graphs,
L log(#F C G)
15) lim limsu ~ < |F,
(15) im imeup = gerg— < -
(16) for every polynomial P, the class €’ of the 1-transitive fra-

ternal augmentations of directed graphs G with A~(G) <
P(V,o(G)) and G € C form a class of nowhere dense graphs,
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CHARACTERISATION OF TRBOUNDED
‘EprNSlON’ CLASSES

| . Let C be a class of graphs. Then the
following condatzons are equzvalent

(1) C has bounded eTpansion,

(2) for every integer , squeeV (G)

3) for every integer T, squEeV (G) <

4) for every integer p, SUPgee Xp(G) < 00

5) for every integer p, supgee col,(G) < oo

6) for every integer p, supgee weol,(G) < oo

7) for every integer c, the class Ce K. ={G oK, : G € C} has

bounded expansion,
(8) C has low tree-width colorings,
(9) C has low tree-depth colorings,

(10) for every integer p, there ezists an integer X(p) such that
every graph G € C has a p-centered colorings using at
most X(p) colors,

(11) for evefy integer k, the class C' of the 1-transitive frater-
nal augmentations of directed graphs G with A~( G) <k
and G € C form a class with bounded expansion,

(12) the class C is a degenerate class of graphs (that is: Vo(G)
s bounded on C) and there exists a function F such that

“every orientation G of a graph G € C has a transitive
fraternal augmentatz’on @ C; C Gz C ... C G}.c_t e

where A™(G;) < Q(A 1),
(13) there ezists a functwn f such that every graph G € C has
a transitive fraternal augmentation G=3G ) C Gz C ... C

Gi C . .'U}h,ET'E A_(G‘J < f(l)
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