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We introduce the logig-ICPDLyym Which subsumes the modalcalculus and PDL with intersection
and converse of programs (ICPDL) and allows the usage of mamiLetP be a countable set @ftomic
propositionslet A be a countable set atomic programsMoreover, letX denote a countable set fited
point variablesand Noma countable set afiominals The set of formulag andthe set of programg/
of u-ICPDLyom are the smallest sets such that:i)y X U Nom C &, (i) if ¢ € &, then—p € &, (iii)
if 7 € IT andy € P, then(m)p € &, (iv) if X € X, ¢ € &, and every free occurrence &f in ¢ is
within an even number of negations, theX.¢ € &, (v) if p € Nomandy € @, then@,p € P, (vi)
AU{a | a € A} C II, (vii) {¢? | ¢ € &} C II, (vii) if m,m € II, thenny € II andm; op mo
for each ope {U,N, o}. A Kripke structure with respect to a finite set of nominalsC Nomis a tuple
K = (W,{—4| a € A},{W, | p € PUN},p), where (i)W is a set ofworlds (i) —,C W x Wisa
binary relation for eacl € A, (iii) W, C W for eachp € PU N and|W,| = 1 for eachp € N, and
(iv) p : X — 2W is anevaluation(of fixed point variables). For a subsét C W, a fixed point variable
X € X and an evaluatiop, we denote by[X — V] the evaluation that is defined pgX — V](Y) =V
if Y = X andp(Y) else. Extending the latter notation to Kripke structures,defineK[X — V] =
(W, {—4| a € A},{W, | p € PUN}, p[X — V]). Making use of the Knaster-Tarksi fixed point
theorem, we can define the semanticgdCPDLyom Let K = (W, {—4] a € A}, {W, | p e PU N}, p)
be a Kripke structure. Assuming that only nominals fréfrare used, we define for eaghe & a subset
[¢lx € W and for eachr € I a binary relatior{r]x C W x W as follows:

lple = W, forpePUN l[alxk = —o foraeA
Xlxg = pX)forXeX [alk = A{(y,z) |z —qy} foracA
[Fele = W\ [ek] [¢?]lx = {(w,w)|we o]k}
[(melx = {z]y: @y elrlxryelelx}t [l = Ik
Xk = Up(U+— [elxix—u)) [riopm]x = [m]x op[m]x,ope{U,n, o}
[Qplx = {;V elflsz/p < lelx forpe N

wherelfp(U — [¢] x| x—v)) denotes the least fixed point of the monotone function [¢] xx 1. A
Kripke structureX is amodelfor a formulay if for some worldw of K we havew € [¢]x. A formulap
is satisfiablef it has a model. The following two results extend corregfiog theorems from [1].

Theorem 1. Let N C Nombe a finite set of nominals. Every satisfialpl¢CPDLyom formula that uses
only nominals fromV has a countable model of tree width at mpst + 2.

Combining this model theoretic result with automata theoitechniques (translation into two-way alter-
nating tree automata with a parity acceptance conditioa);an show the following theorem.

Theorem 2. Satisfiability inu-ICPDLyom is 2EXPTIME-complete.
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