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Testfree-PDL

Definition
s,¢tu=x|L|s—t][a]s (x:N)
a,fr=ala;Blat+B|a* (a:N)
Definition

w state of LTS M

wE x given
wk 1l =1
wEs—t:=wEs—>wEt

wkla]s =V.w=v - vEs
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Semantics

wEa]s =VW.w=v s vEs

Definition

a .
W= v given

Woéév:Elu.W%u/\ugv

J’_
P,

w ::W:O‘>VVW:B>V

a*

w S vi=w(2)t
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Support

os"‘:s,s_g—'s

@ clause C: finite set of signed formulas

Crs? < s7eC (s literal: x, L, [a]t)
Cobs—th & Cos VO th
Cobs—t < CostACHt
Cr[a; B]s7 + Cr[a][B]s°

Cola+Blst + Crola]s™ A C>[B]sT

Cola+pBls” < Crlals vV Cr[B]s™
Co[a*]st & Cost A Cp[o][a*]st
Crla®]s” «» Crs™ VCpr[a][a’]s™
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Informative Completeness

Theorem (Informative Completeness)

{F—s} + {3M. M| <2 A Jw.w E s} J

@ attempt to build canonical model
Results:

@ completeness

@ small model theorem

@ several decidability results
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Demo

given a finite set of clauses S:
Definition

S3Crla]s - ed—3IDeS.CSHsDADD>S J

es—tleld »{s7,t°}clU

o [als"ceU —+s"cU

o [o; fls” e U = {[o][B]s”, [B]s7,s7} c U
o [a+f]s” eU — {[a]s?,[B]s?,s7} C U
o [a*]s” eU — {[a][a*]s?,s7}c U

Fischer-Ladner closure: U containing s
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Reachability in a Set
Cola]s-ed -3DeS.CSsDAD>s™

Definition
R,C:={st|[a]sT € C}
CZsD:=D>R,C
c¥sp=3Cecs.cSscnc' LsD
c¥sp=c&spvcisD

C %5 Di= C(%5)'D

e CHsDC2DgvenC2D:=C-34sD
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Demo

ColoJs €U -3IDES.CHsDADs

e CEx:=xtecC
e C2D:=C45D

Lemma
C>s? — CkFs? J

o Cb[a]st — CE [a]s by construction of ~%
e C>la]s™ — CF [a]s — L by demo condition
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Pruning

build a demo
start with Sp := {C C U | C literal and locally consistent}
C locally consistent: Lt & CA{xT,x"} ¢ C

remove C iff C contradicts demo condition:
Cola]s e -3ID€S.CS5sDAD>s™

@ results in a demo
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Refutations

@ give reasons for unsatisfiable clauses

ccu coref S IDeSD>C
ref C

Crlals™ coref S IDcS.C5sDAD>s
ref C

coref S:=VC € 5\ S — ref C
@ every removed clause is refutable

@ demo is corefutable
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Informative Completeness

Theorem (Informative Completeness)
{CclU —refC}+{IM. M| <2U ATw. Vs € C.wE s} J
build demo S

e 4D € 5.Dv C: D satisfies C
e D € S.D> C: C is refutable by definition

ccu coref S D e S.D>C

ref C
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Hilbert Refutations

translate refutations into the Hilbert system
refC:=FC— 1L, readas- ANC— L
ccu coref S IDeS.D>C

ref C
o-C—\V{DeS|DvrC}
e {DeS|DrC}=0
oHFC— L
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Hilbert Refutations

Crla]s™ coref S IDcS.C5sDAD>s™
ref C

@ induction on «

e focus on «; 8 and o*
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Hilbert Refutations

Cr[o][B]s~ coref S
IDeS. Dos AIC €S.CEsCAC LD
ref C

0 C" e S.CHs C'AC > [B]s™
» use induction hypothesis for «

0 3C'€S.CHs C'AC' > [B]s™
» we can refute C’ but not C

> idea: order pruning
» (' satisfies pruning condition for [S]s~

» 3D.C' LsDADDs™
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Hilbert Refutations

Crla*]s™ coref S ﬂDeS.Cgis DADvs~
ref C

oFC—[af]s— L
o C—[af]s
»FC—=u

» Fu—s
> Fu—[a]u

° I::{DES|C(«)§>5D},U::\/I

ol ={DeS|ID eSD%sD AD' bs Y}, u=\1
» Cel
»VDeIDps™
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Ideas

FC—-\V{DeS|D»C}

prune by 3 before « if 8 < «

Crs” >FC—s?

change Sp: VC € S9.C>sTV Cips™
find u: - u— [a]u
RoC:={sT|Crla]sT €U}
D>RaC— C~5g D
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Thanks for your attention!
Questions?



Subformula Closure

Definition
subs? := {s7}
subs — t7 := {s — t} Usubs” Usub t”
sub [a]s? := {[a]s?} U subg [a]s?
Definition

suby [a]s? := {[a]s?}
suby [a*]s? := {[a]s? } U suby [a][a*]s”
suby [a; B]s7 := {[a; B]s7 } U suby [a][B]s U suby [B]s”
subg [ + B]s? = {[av + B]s? } U subg [a]s” U subg [5]s”




Hilbert System

Definition
Fs—t—s Flu—ss—t)—(u—os)—su—t
s —s s Fs—t Fs
Et
- [al(s — ) — [als = [o]t :[Cf]s

Flals = [B]s — [« + B]s Fla+ Bls — [a]s
Fla+Bls = [Bls  F o Bls = [o][B]s
Fa][B]s — [« B]s Fla*]ls — s F[a*]s — [a][a”]s
Fu—laju Fu—s
Fu—[a*]s
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