{bresolin,montana,puppis

}@dimi.uniud.it

Abstract 1 ωVω2

•Compactness. 3 ω•Emptiness

•Inclusion G,HGandHG∼H∼A(orA∗A;ε∈A∗A+A∗ε}A.(orωA.AωAandA⋄A∗∪Aω:A⋄→Nω}|u|=ωua:A→Nω}au∈A⋄b(abcabbc 4 u(iuiu[{uijifi≤j,εotherwise; u[uiui+1[{uij−1if,εotherwise, where u=u1u2u3A⋄andiandj·A∗toA⋄assuming u·v=u∈Aωandv∈A⋄notations: •v0=εandvk=vk−1·vk≥1;•vω=v·v·v·;•V0={ε};•Vn={v1·v2·vn|∀i∈[1].vi∈V};•V∗=⋃n∈NVn;•Vω={v1·v2|∀i∈[1[.vi∈V},where v∈A∗andV⊆A∗.IfwA⋄vw=vk(∈N)≥k=ωw,vofw,and|v|ofwprimitive v∈A∗,p=vk⇒kvqandq′andlength |vq+q′−(′)(′).wuandvw=u·vω;uofwandvofwofw.ωAQ,Δ,q0•Q•Δ⊆Q×A×Q•q0∈Q•F⊆Q5

ArunofAw=w(1)w(2)states ρ=ρ(1)ρ(2)ρ(i)(i)(i∈≤iw|ifwi≥wIfw∈QpwAqρofAwpqρpwAqpwAqA,pandq,p→∗qstarting from pvpvqp→+qvpvq.ρ=ρ(1)(nAwifρq0ρ(n)∈FAwAwlanguage L(A)AL⊆A∗AL=L(A).A,Aωwifρq0f∈FρAanωwAwlanguage Lω(A)AωAω-.ω-regular languages. (a)IfV⊆A+Vω⊆Aωlanguage. (b)IfU⊆A∗V⊆AωisωU·Visω(c)IfL12⊆AωL1∩L2andL1∪L2ω(d)IfL⊆Aωisω

L=Aω\LωVωVε})ωVstate q0Arecognizing

VA′thatrecognizes VωA0′q′∈Fq0A′A′q0and,q0V.

ω-language L⊆AωU·VωU⊆A∗andV⊆A+ω-regular ωL(a)ω(b)IfL12ωUP(L1L2)iffL1=L2.6 ωLn⋃i=1Ui·Vωi.Since Lw=u·v1·v2·u∈Uiandv12∈Viw′=u·v1·v1·L.L12areωL1\L2)∪(L2\L1ωL1\L2)∪(L2\L1L1=L2

+toNG⊆2T⊆NG(here- ′∈G∀t∈∀t′∈g′∀t∈∀t′∈g′.Day,Week

Month

BusinessDay

,BusinessWeek

BusinessMonth

Week

7Day■(filler),

□≀(separator),

BusinessWeek

■■■■■□□ ≀■■■■■□□ ≀ε■■■■■□□ ≀of■≀◀index i∈NGg□,■,◀}ωti-thG(ig(t)■,◀}◀(g[1−i−1.Asingle u■,□,◀}ωthatAGuG8 x≡kyω-regular 9 ωL).FofωA={u·vω|∈A∗},ωAωAωthatAωA≠Aω).

(a)IfU⊆A∗VU·Vω(b)IfU∪VandU∩Vω{

U=A\U⊆AVinf={vω|v∈V},V∈A∗.ω

UandVinfareωUisωVωA=U∪

UandA=A∗·(A+)infFAωFω

∼=⊆A∗×A∗u∼=vuωandvω∈A∗uω=x·zωandvω=y·zω.p1andp2iffp1≁=p2.∼=Letwp12w.uandvofw=u·pω1=v·pω2and|uv|.Letv=v1·v2|v1|=|u|w=u·pω1=v1·v2·pω2andpω1=v2·pω2p2pω1andpω2thatp1∼=p2.

ωLPofL∼=L.∼=wisw;piswp23np1andp2alignment ifpω1pω2pω1≠pω2exists vpω2=v·pω1).p1andp2multiplicity nandmpn1=pm2.∼=p1andp2∼=p1andp2∼=•pω1pω2p1pω1pω2p1∼=p2.11

•pω1=pω2andp1∼=p2.Letp1andp2pω1andpω2xuandvsatisfy pω1=u·xωandpω2=v·xω.Letkp1u|ypk1=u·y,xω=y·pω1,andp1xωp1pω2pω2=v·xω=v·y·pω1.•pω1≠pω2pω1pω2•pω1=pω2np1|=mp2|,pn1=pm2

Vω-languages ωform U·VωsetVωVωVω-languages. IfL=Vωu·vωLwωvandwALVLetρAu·vωρq0u(1)q1u(2)u(|u|)q|u|v(1)q|u|+1v(2)σ=ρ[|u|,∞ρq0jq0inσ[∞Ak≤kv|and:σ[∞[=pjv(k)v(|v|)pj+|v|+1v(1)v(k)pj+|v|+kv(k)Therefore, σ[∞wωv[|v|]·v[1−1])ω,uandw

LetL=VωPofLw∈Piffwω∈L.L=VωPLPL=VωPA={p12}Lp∈PAv12k∈Vp∼=v1·v2·vk.Arecognizing LAq0Vq0.Letp∈PAρ=q0q1q2ofApωρpρ|p|=q0q|p|q2|p|n|p|.Letqρ|p|1.qi|p|qinρ|p|;2.qj|p|qi|p|q0inρ[i|p|p|].ρ[i|p|p|pj−itoplq0inρ[i|p|p|σ=ρ[|p|]·ρ[i|p|]q0pσofpωpj−ikVq0pσ=v1·v2·vk.

L=VωPofLp∈PVv12k∈Vp=v1·v2·vk.L=VωPofLPV.Vω.Every ωVωL=VωPV={p12}∼=V.PVp1andp2ωw=p1·p2·(p1)2·(p2)2·(p1)k·(p2)k·(p1)k+1·(p2)k+1·L

Every ωVωL=VωPV={p12}∼=V.Then Lp1·p1(p1)2·(p2)2(p1)3·(p2)3(p1)n·(p2)n

Every ωVω{vω}.Since Vωvij∈Vvi∼=vjVv12∈Vuvω2=u·vω1.Letnv1|=mv2|>|u|w1=vn1andw2=vn2.w1andw2wω2=u·wω1.Then w1w2xw2=u·xandw1=x·u.w1·w2)ωx·u·u·x)ωtoLx·u·u·xw1w2LVv|v|=(|v1|,|v2|vi∈V,vi=vkVvhence Lvω.

ω14 ωU·VωVωEvery ωL=⋃ni=1Ui·Vωianω∼=VωVωiwu∈Uiu·w∈L

ωLω⋃ni=1Uivi}ω.ωL:L=n⋃i=1Ui·Vωi.VωiLVωiVωi={vωi}viUi·VωiofLcould Ui·Vωi={u·vωi|u∈Ui}.L

4.21.(or15 ωL=n⋃i=1Uivωi}.vωivi;Uiv∈A∗maton Av{vω}.v=a0a1a2nmaton AvQ,Δ0{vω}•Q={q01n};•{(qi+1)|0≤i≤n−1(qn0)};•F={q0}.

Av{vω}vaiqivqn16 q0Avisρ=q0q1n−1qnq0q1vω=a0a1n−1ana0a1Avis{vω}.

LωALUAUAU·LU·L.ALQL,ΔL0LAUQU,ΔU0Umaton AU·LQ,Δ0•Q=QU∪QLQU∩QL=∅;•U∪ΔL(′)|q∈FUqL0′)∈ΔL};•q0=qU0;•F=FL.

L1andL2ωA1andA2A3L1∪L2.A1Q1,Δ101A2Q2,Δ202A3Q,Δ0•Q=Q1∪Q2q0}QU∩QL=∅andq0∉Q1∪Q2;•1∪Δ2(q0)|(q10)∈Δ1q20)∈Δ2};•F=F1∪F2.

ω-regular ωvωexactly vω;vω.(SCC) SA∈Su→∗vandv→∗uq∈Qq↛+q).17

AQ,Δ0f∈F,f→+fqf→∗q′)∈q.CfinACf∈CfCfv≠εq∈Cfqvqandvu∈A+,quqimplies |vu|vC1andC2

ωLetAQ,Δ0w∈Lω(AρofAwfρf→+fσofAf:σ=σ(1)→σ(2)→σ(n)→Since f→+fσ(kfandσ(1)·σ(k−1))ω.18 σvωfvfσ(1)·σ(k−1).Therefore, ρvωfwA

vωvAQ,Δ0if:f∈→+f∈Q.f→∗q⇒q∈Ffinal); •q0q0∉F).AQ,Δ0)A′A′Q′,Δ′0′1.Q′=Q′2.q∈F′iffq∈QA;q0∈F′q′0inA′(q′0q0)∈q′0=q0A′.Letw∈Lω(AρAwq′0=q0ρA′wAρA′19

A′q0q′0).Therefore, Lω(A)⊆Lω(A′).w∈Lω(A′ρA′wq′0=q0thenρAwsimply q′0q0ρA′f∈F′inρA′Af′∈Ff→∗f′ρ.ρAandLω(A′)⊆Lω(A).

ofωA1andA2languages L1andL2A12L1∩L2.LetA1Q1,Δ101A2Q2,Δ202A12Q,Δ0•Q=Q1×Q2;•q12)(q′1′2))∈q1′1)∈Δ1q2′2)∈Δ2;•q0q1020);•F={(q12)|q1∈F1andq2∈F2}.q12),(q′1′2)∈Qandv∈A∗q12)vA1∩A2(q′1′2)iffq1vA1q′1andq2vA2q′2A12L1∩L2.Ifw∈L1∩L2ρ1ofA1wrunρ2ofA2wρ1×ρ2ρ1(1)2(1))w(1)w(n−1)(ρ1(n)2(n))w(n)A12A1andA2nρ1[n,+∞ρ2[n,+∞ρ1×ρ2)[n,+∞A12ρ1×ρ2A12w∈Lω(A12).w∈Lω(A12ρA12wq12ρ.ρ12ρareA1andA2q1ρ1andq2ρ2w∈L1∩L2.20

A12L1∩L2q12)∈Fq1∈F1,q2∈F2q1′1)∈Δ1q2′2)∈Δ2q′1∈F1andq′2∈F2q12)∈F•((q12)1,(q′1′2q12(q′1′2)∈Fa1=a2;•q12a1≠a2.fA12f↛+f.

ALω(A∅.i)ii)state. wAmem- w∈Lω(A).w)AwLω(A{wLω(A{w}language {wLω(A{wLω(A).

5.4.21

A1andA2Lω(A1Lω(A2).AandBAandB

Aand BLω(A)∩Lω( B)andLω(B)∩Lω( A1andA2Lω(A1)⊆Lω(A2).lem.A1andA2,Lω(A1)⊆Lω(A2Lω(A1)∩Lω(A2Lω(A1

suitable language AQ,Δ0ofAisL(A{v∈A∗|q0vqf∈F}22 ofALpat(A{v∈A+|∃f∈vfand∀u∈A+.fuf⇒|vu|}.L(ALpat(A1.2.3.theThes∈A∗prefix pofspk=s.Ifv=v1·kv′=vi·vk·v1·vi−1.Let<A<A∗x≤y23

1.∃(j)(jx(iy(i),∀i−1;2.|xy|andx(iy(i),∀i|x|.v′ofv′′ofv,v′≤v′′holds. p;vcanvinv·vthrough algorithm.

Cycles

A′satisfies: 1.Lω(ALω(A′);A′Lω(ALω(A′IfCfAandvf1.vfCfvfCfCf1.CfA′;24

1:qf∈Fdo2:Cf←qf3:vf←Cf4:i←vfinvf·vf5:if|v|then6:(Cf[i][i]f[i7:(Cf[i][i]f[1])8:forj←i|v|do9:(q′f[jq′∉Fdo10:(q′f[j])11:(q′f[((j−1)i12:13:(Cf[j])14:15:16:v′f←vf17:insert (Cf′f)in18:(Cf)19:20:sort()21:(C′f′f)←[1]22:fori←2|do23:(Cf)←[i]24:ifvf=v′fthenCfandC′f25:forj←1|C′f|do26:(′f[j])∈q∉Fdo27:(′f[j])28:(f[j])29:30:(C′f[j])31:32:33:(C′f′f)←(Cf)34:

2.CfC′fofA′CfC′f).ofA.(2)A1andA2Lω(A1Lω(A2A′1andA′2terns. 25

A1andA2

w=u·vωu(|u|)≠v(|v|uofvw=u·vωu(|u|v(|v|w=u[1,|u1]·(v(|v|)·v[1,|v1])ωandu[1,|uwunique. runρwi)uq0uqf(with qfρii)vωvqfuthatu(|u|v(|v|ρ=q0u[1,|u|−1]q′u(|u|)qfv[1,|v|−1]q′fv(|v|)qf→ρq′u(|u|)qfwithq′fv(|v|)qfρq′f.wu[1,|uv(|v|)·v[1,|v1].Aq′(|u|)f)q′′′)∈q′(q′′′fAq0q0i)ii)when AQ,Δ0)qf∈F(q′f)∈Δq′f∈F(f)∈Δ(with q∈Q\Fq0}A′Q,Δ′0)Δ′(f)})(q′f)|(q′)∈Δ},A.26

A 1:c←true2:while cdo3:c←false 4:qf∈Fdo5:letq′fq′f)∈q′f∈F6:fa=afandq∉Fdo7:c←true8:mark (f)9:(q′)∈Δdo10:(q′f)11:12:13:14:15:(A)

Lω(ALω(A′).Letw∈Lω(AρAwρqaqfA′andw∈Lω(A′).qaqfAρ′ofA′wqaqfwithq′faqfq′a′qwithq′a′q′fw∈Lω(A′).w∈Lω(A′ρ′A′w.Ifρq′a′q′fq′f)∈Δ′\Aandw∈Lω(Atransition q′a′q′fq′faqf.ρofAwq′a′q′fwithq′a′qandq′faqfwithqaqfw∈Lω(ALω(ALω(A′).

A12AnA1n≥1,An+1nA12An≥1An+1satisfies Lω(AnLω(An+1).LetAnQ,Δ0qfq′faqfq′f∈Fqaqfq∈Q\Fq0}qaqf(hence qaqfAn+1);27 q′a′q′a′q′fq′a′q′fAn+1A′A′An+1Lω(A′Lω(An+1Lω(An+1)⊆Lω(A′An+1A′Letq′a′q′fA′An+1state q′′fq′′fa′q′f∈Δ.ρofA′from q0toq′fq′a′q′fρq′′a′′q′q′a′q′finρq′a′q′fq′′a′′q′′f•q′′a′′q′′fAn+1ρ′ρq′a′q′fq′′fa′q′fandq′′a′′q′q′′a′′q′′fAn+1ρ;•q′′a′′q′′fAn+1q′′′a′′′q′′inρtransition q′′′a′′′q′′′fρ′ofAn+1q0|ρ|ρ′ofAn+1thatρ.A′An+1Lω(An+1Lω(A′Lω(An).

Av∈L(A)vw∈Lω(A).cq0.state qfqfq0.28

Letw∈Lω(Aρwρautomaton Asatisfies: ρ=q0uqfvqfvqf→withqf∈Fandu∈L(A1.|uq0∉F;2.|u|>u(|u|)≠v(|v|q′u(|u|)qf).u∈L(A

A1andA2L(A1L(A2).L(A1L(A2L(A1L(A2).

Aautomaton; 29

AL(A))Lω(A).A∪(A×F);f().withL(A)).IfAQ,Δ0automaton (AQP,ΔP0P•(A∪(A×F);•QP=Q;•ΔP()|f∈F})()|f∈∉Fand()∈Δ};•qP0=q0;•FP=F.AQ,Δ0)(A)(A)satisfies: v∈L(A)),v=u·(f)u∈A∗,a∈Aandqf∈F;2.u·(f)∈L(A))iffq0u·aAqfqf∈F.LetAQ,Δ0(A(QP,ΔP0(A)fqfA(Af(Au·(fu∈A∗,a∈Aandqf∈F.u·(f)∈L(Aσ=q0uq(a,qf)qf.fAandq0uqaqfAu·aqfu·(f)∈L(A))⇒q0u·aAqf.30

(Au·aq0u·aAqfq0uAqand(fA(A)q0uq(a,qf)qf;u·(f)∈L(A)).

(A)A′A

1:letAQ,Δ0)2:letPQP,ΔP0P)3:letA′Q′,Δ′0′)4:Q′←QP∪FQP∩F=∅5:Δ′←ΔP(′)∈Δ|′∈F}6:f∈FPdo7:(f)∈Δ′qf∈Fdo8:(f)inΔ′9:(f)10:11:12:F′←F13:q′0←qP014:(A′)

AQ,Δ0)automaton PQP,ΔP0P)(A),A′Q′,Δ′0′)Lω(A′Lω(A).A′PA′PAfofP,i)f)∈A×Fii)FA′q0A′31

A′q′0∉F′.Lω(A′Lω(Aw∈Lω(AρofAwqfρthenρ=q0uqfvqfvu=u′·aholds, u′·(f)∈L(AL(PσofPσ=qP0u′qaf∈FP.σA′(f)fA′w:ρ′=q′0u′qaqfvqfvSo,w∈Lω(A′Lω(A)⊆Lω(A′).w∈Lω(A′ρ′ofA′wqfρ′ρ′form: ρ′=q′0uqaqfvqfvwith∈A∗anda∈AfP(f),f∈FPu·(f)∈L(PL(A))Asatisfies q0u·aAqfAw:ρ=q0u·aqfvqfvw∈Lω(ALω(ALω(A′

A

1:A2:minimize

L(A3:(A);4:minimize (A);5:A′

AQ,Δ0)andA′Q′,Δ′0′)(A)and(A′)1.AandA′2.AandA′3.AandA′A′A′AandA′u·(f)∈L(Aw∈Lω(Aw=u·vωandq0u·aqfvqfvu·andvρ′ofA′ρ′=q′0u·aqfvqfu·(f)∈L(A′L(A))⊆L(A′L(A′))⊆L(AL(AL(A′)).

AQ,Δ0)andA′Q′,Δ′0′)AandA′isomorphic. 1.AandA′AandA′3.(A(A′states). (A(A′A′

6.16.AandA′Lω(ALω(A′)

deterministic non-

1:A2:minimize L(A3:(A);4:L(A));5:A′

O(nlognAQ,Δ0q∈Q,theqbh(q{v∈A∗|∃f∈vf}.q.34 q12∈Qarebh(q1bh(q2).(Au·(fu∈A∗,a∈Aqf∈FL(AQ,Δ0)M(A)1.MfA×Ff.LetAQ,Δ0(AQP,ΔP,q0ML(A)).Mu·(fMA×F,AMA×F{ε}).MfA×F.

AQ,Δ0)A′Q′,Δ′0′)|Q′Q|.(A{ε}(AM(A|Q\F|A′ofAtoMA′|Q|MfA×F.fA′;A′|Q\F|+|F|=|Q|states.

MLpat(MvCfofMtuting CfthatM

ωLML(M)LetMLNM.

AQ,Δ0)A′Q′,Δ′0′).LetAQ,Δ0LA′Q′,Δ′0′Mrecognizing LA′MandA′A′M(A′(M(MA′M

vω|v|v36

|v|

□■ω+□■(■■)∗□ωCfqCfCfqCfCfAQ,Δ0f∈Ffω37 ωAQ,Δ0state fCfCfvfA

S1.S2.SvCfvftov4.CfandSandCf{q12}■■;3.■■{q3};4.{q12}andq3q3q1andq2C1AQ,Δ0vwithC2iffC2vandC1.C1Av2.C2Avk,withk≥1;M:C2→C1thatitions 38

′∈C2.(′)∈Δ⇔(M(q)(q′))∈Δ;q∈(Q\C1\C2)′∈C1.(′)∈Δq′′∈C2.(q′=M(q′′)∧(′′)∈Δ.C2v2∼=vC2vkv2∼=vofv2vk≥1.

1:AQ,Δ0)2:while do3:CfCn4:delete Cf5:F←F∪Cn6:

AQ,Δ0)CfCnA′Q\Cf,Δ0,(F\Cf)∪Cn)A.A′state fofA′f∈FAf∈Cnand1.CnA;2.Cnvk(where visCf).fA′Lω(ALω(A′w∈Lω(AρofAwM:Cn→CfCfCfρCfρforA′ρ′forA′f∈Cfq∈CnM(qfMqρ′A′accepting wCnA′.w∈Lω(A′runρ′ofA′A′ρ′Cnρ′AwρofAq∈CnwithM(qMtransitions, ρAw.

AQ,Δ0)A′Q′,Δ′0′)Because ACfCfCfCnCnCn

CfAQ,Δ0)every ACfCnA′:CfandCnA′40

CfCfAautomaton A1andA2•automata;

•A1andA2algorithm.

{q2}and{q5}{p5}and{p2}AQ,Δ0)CfCnCfCn.41

C1andC2withCfC1andC2Since AqC1andC2AqaqaCfC1andC2.

form).

AQ,Δ0)every

A.Aautomaton

A1andA2•automata; •CfCntoFA1=A2

1:AQ,Δ02:A3:A

.GandHGHG∼H∼GandHGHG⊴HiSi⊆N+H(i⋃j∈SiG(j).GandHGHG⪯Hij∈N+thatG(i)⊆H(j).GandHGofHG≪Hi∈N+,G(i)⊆H(i).GHGHω-GandHωgandhG≪Hg(i)■,◀}implies h(i)■,◀}and#◀(g[1−◀(h[1−1])i∈N+.43

LetGandHG≪HgandhG(iG(i)⊆H(ijG(ithatjH(ig(jh(j•g(j)≠□andh(j)≠□;•ifg(j)■,◀}h(jH(i◀ing[1−h[1−i−Therefore, gandhgandhGandHgandhg(ih(i•ifh(i□g(i□iGH;•ifg(i)■,◀}h(i)■,◀}jof◀ing[1−h[1−1]:iG(jH(jG(jH(jG≪H.

A1Q1,Δ101A2Q2,Δ20,F2AQ,Δ0•Q=Q1×Q20,1,2};•((q12),(a12),(q′1′2))∈q1′1)∈Δ1q2′2)∈Δ21.n=ma1=a2■,◀};2.nma1=◀anda2=■;3.nma1=■anda2=◀;4.n=m,a1=□anda2■,□};5.nma1=□anda2=◀;6.n=ma1=□;•q0q1020,0);•F=F1×F20,1,2};{0,1,2}A1andA2A1Q1,Δ101)andA2Q2,Δ202),AQ,Δ0)u×v∈(A2)ω44 q0u×v(q12,0)thenq10uq1,q20vq2and#◀(u◀(v);2.q0u×v(q12,1)iffq10uq1,q20vq2and#◀(u◀(v;3.q0u×v(q12,2)iffq10uq1,q20vq2and#◀(u)<#◀(v).u×vu×v=εIf|u×v|=nu=u′·andv=v′·b◀(u′◀(v′q0u′×v′(q12,◀(u′◀(v′q0u′×v′(q12,◀(u′)<#◀(v′q0u′×v′(q12,

A1GandA2HGandHG≪HofA1andA2A1andA2GandHGandHG≪Hω-gandhGandHg∈Lω(A1),h∈Lω(A2gandhg×hi∈N,g[1]×h[1iρ1A1gρ2A2hi∈Nq10g[1,i]ρ1(iq20h[1,i]ρ2(i≥u=g[1−v=h[1−g(ih(i•ifg(i)■,◀}h(i)◀,■}◀(u◀(vq0u×v(ρ1(i)2(i),u·g(i)×v·h(i•ifg(i□u×vandq0u×v(ρ1(i)2(i)nh(iu·g(i)×v·h(iρg×hA1andA2ρ145 andρ2f12ρ.g×hg∈Lω(A1h∈Lω(A2gGandhHi∈N+g(ih(ig(i)■,◀}thenh(i)■,◀}q0g[1,i−1]×h[1,i−1](q12,◀(g[1−#◀(h[1−gandh

ωALas

L=A\L.Lω-L′L′ωL,LωL′)⊂LAQ,Δ0•Q•Δ⊆Q×A×Q•q0∈Q•F⊆QA(q∈Q,P∈A∗ands∈F∪

F.qPs46

•ifs=⊥•ifs∈F•ifs∈

F={f̄|f∈F}ArunA=(Q,Δ0wρ=ρ(1)ρ(2)ofρ(iqi•(qi+1)∈δ≤iw|;•1.si=⊥,Pi+1=Piandsi+1=⊥;2.si=⊥,qi+1∈F,Pi+1=Piandsi+1=qi+1;3.si∈F,Pi+1=Pi·wiandsi+1=si;4.si∈F,qi+1=si,Pi+1=Pi·wiandsi+1=

si;5.si∈ F,Pi=wi·P,Pi+1=P·wiandsi+1=si.Awiffρq0⊥f∈FandP∈A+f̄ρAisLup(ALω-L′L′).IfAw∈UP(Lω(A))Letw=u·vω∈Lω(AρAwρIfρ′ofAρσ=ρ[|u|[ofρvωf∈Fσ(iσ(i),where: •aw(|u|+iσ(i);•ki|v|∈[1,|v|vofa.Since σiσjifinσ[−1].σ[1−1]·(σ[−1])ωrecognizes vωwρ′=ρ[1,|u|]·σ[1−1]·(σ[−1])ω.

A,Lup(ALω(A))AbyALetAQ,Δ0Lup(AUP(Lω(Aw∈Lup(Aw∈UP(Lω(A)).w∈UP(Lω(AρofAwf∈Fρ=q0ufvfvfvf→w=u·vω.ρ′Aw:ρ′=(q0ε⊥)u(fεf)v(fv̄f)v(fv̄f)v(fv̄f)→w∈Lup(A).

LωL′L′).L12⊆AM12⊆AωL1M1L2M2•UP(M1)∪UP(M2M1∪M2);•UP(M1)∩UP(M2M1∩M2);•V·UP(M1V·M2V⊆A∗;•

UP(M1 M1).L1∪L2,L1∩L2,V·L1and L1can L={u·vω|∈{■,◀}+}{■,◀}ωLnor

LVinf).48

L=n⋃i=1Ui·Vinfi,withUiUi·Vi⊆UiandVi·Vi⊆Vi1≤i≤n.LMω-M=n⋃i=1Ui·Vωi,withUiL(n⋃i=1Ui·Vωi)=n⋃i=1UP(Ui·Vωi)=n⋃i=1Ui·UP(Vωi)=n⋃i=1Ui·V∗i·(V+i)inf=n⋃i=1U′i·V′infi,withU′i=Ui·V∗iandV′i=V+i.

{vω|v∈A+}Ui·Vinfin{□∗·(■n◀)ω|n≥0}•L1={□}∗}ω

L149

•L2={■,◀}ω L2•L2 UP(L2);•L3={vω|v∈A+}andL4={□∗(■n◀)ω|n≥0}.•Emptiness •AwB{w}w∈Lup(ALup(A)∩Lup(B).•AandB50

Aand BLup(A)∩Lup( BLup(B)∩Lup( A).•ABLω(ALω(B).A∘anvB51

◀vu∈Lω(AVISITS (PatientId

,Date

,Treatment ).

v◀Brecognizing v

Lω(A{(□)100(■□)15(■◀)(■□)13(◀□)(□)245(■□)29(◀)(□)335(■◀)(■□)28(◀□)(□)335·(■□)18(■◀)(■□)10(◀□)(□)335(■□)29(◀□)ω}{(□),(■□),(◀□),(■),(■◀),(◀■),(◀)}52

References

Information

,International 53

LNCS

2001.

2003.

,LNCS

,tions.

nComputations

,ularity 54 calendars.

[SAA

+SIGgorithms itor,55