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Abstra
t:

For every q ∈ N let FOq denote the 
lass of senten
es of �rst-order logi
 FO of quanti�er rank at most

q. If a graph property 
an be de�ned in FOq, then it 
an be de
ided in time O(nq). Thus, minimizing q

has favorable algorithmi
 
onsequen
es. Many graph properties amount to the existen
e of a 
ertain set of

verti
es of size k. Usually this 
an only be expressed by a senten
e of quanti�er rank at least k. We use

the 
olor-
oding method to demonstrate that some (hyper)graph problems 
an be de�ned in FOq, where q

is independent of k.

It is 
ru
ial for our results that the FO-senten
es have a

ess to built-in addition and multipli
ation. It is

known that then FO 
orresponds to the 
ir
uit 
omplexity 
lass uniform AC0. We explore the 
onne
tion

between the quanti�er rank of FO-senten
es and the depth of AC0-
ir
uits, and prove that FOq ( FOq+1 for

stru
tures with built-in addition and multipli
ation.

http://www.logi
.univie.a
.at/
Resear
h_seminar.html
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