CoBpeMeHHBIC TPO0JIEeMbI HHPOPMATUKH

Jleknusa 2

AJiredpa nosegeHuu



UTo Takoe noseneHue?
(MHBapHaHT OMCHUMYJISIIIMOHHOM SKBUBAJICHTHOCTH )

B Teopuun aBTOMAaTOB:

ABTOMAT €CTh TPAH3UIIMOHHAS CUCTEMA, pa3MEUCHHAs MapaMu BXOJ/BbIXO/

IloBeaeHne €CTh aBTOMAaTHOE OTOOpaKEHHUE
Nm

ABTOMAT €CTh HACTPOCHHAS TPAH3UIIMOHHAS CUCTEMA, pa3MEUCHHAS
BXOJHBIMH CUMBOJIaMU
IloBenenue eCcthb A3BIK

1.Domain theory approach (S.Abramsky 1991)

2.ACP with recursion (J.A.Bergstra and J.W.Klop, 1984)
3.Coalgebraic approach (P.Aczel, 1988, later B.Jecobs and J.Rutten)
4.Continuous algebras (A.Letichevsky,D.Gilbert,1997)



AJredpa noBeaeHun

* [Ba copra: <U, 4> | JlomoJHUTEJbHbIE CTPYKTYPBbI:
_ U- nosenenus JlelicTBUSA: KOMOMHALYS IEUCTBUH X ,
~ A - AeficTnid HEBO3MOXKHOE ¥ HENTpaNbHOE JIEHCTBHS

* Curuarypa: ATpuOyThI: (DYHKIHHU HA TIOBEICHUSIX

— NpeUKCHHT a.u

— HeAeTePMHHHPOBAHHBLIN BBHIOOD u + Vv
— KoHcTaHTBI A, 0, L

— OTHOIICHHC ANIIIPOKCHUMAIIlUN —

* AKCHOMBI:
— acl I HeIeTePMUHUPOBAHHOI0 BbIOOpa
— 0 ecTh HEUTPAJBLHBINA JIEMEHT HeICTEPMUHUPOBAHHOI0 BbIOOpa
— — €CTh OTHOLICHHE YACTHYHOIO NMOPSIIKA ¢ HAMMEHBLINM 3JIeMEHTOM 1

— Ube onepauuy MOHOTOHHBI H HENPEPLIBHLI (COXPAHAIOT HANMEHbIIHNE
BEPXHHE FPAHH)



MOHOTOHHOCTB

1=u

— VSO U+we

U=v=-—au =

V+ W
a.v



HenpepbIBHOCTD

HarmpaBiieHHOE MHOXECTBO
V(d',d"e D)A(d e D)d'cdnrd"cd)

HaumeHblias BEpXHss TpaHb u D, u d
deD

HenpepbIBHOCTD

a.uD =| |ad

deD

u+| | D=||@u+d)

deD



MOHOTOHHOCTH CJIeAYyeT U3 HENPEePbIBHOCTH

xcy=>xy=y=>/xuy)=/()f=/(=>fx)=f(»)




IloBeneHnue eCcTh DJAEMEHT
aJIreopbl MoBeIeHU I

s
a.(a+b+L)tb.a.(a+a.0)
a a.A=a
(&) A
®



Kak mocTpouTsh ajiredpy Bcex noBeaeHumn
MPOM3BOJIBHBIX CHCTEM HA/l MHOKECTBOM
nevMcTBum A?

Fy (A)CFy (4)C F(4)

n n

AJiredOpa KOHEYHBIX NMOBEAEHUA
AJredpa nmoBeJieHU KOHEYHOM BHICOTHI
AJredopa 0eCKOHEYHBIX NMOBEACHUM



AnreOpa KOHEYHBIX OBEICHUM
F ﬁn(A)

Ilopoxknaercss TepMUHaAIBHBIMUA KOHCTaHTamMu 0, A, |

Cocrout n3 BeIpaxkeHui B curaarype +, (().())

OTHOIIICHUE alIIPOKCUMAIIUH:

uc ve dp(x,,...,x, )3AWV,,...,v, u =p(L,..., L) Av=0p(v,,...,v,))
a.(bA+b.(A+ L) = a.(b.A+b.(A+cN))

il V. V. Vv



Kanonuueckas hopma

U= (Zai.ul.)+8u

iel
I — KOHEYHOE€ MHOXXECTBO UHACKCOB, ¢, =0,A, LA+ L

u cxomures, ecn €, =0, A u pacxoauTcs B IPOTHBHOM ciiydae

Ecau Bce d. U, pasINnIHbl U U, TMPEICTABIEHbI B TAKOM K€
dbopme, TO npeacTaBjeHre # eTUHCTBEHHO C TOYHOCTHIO 10
KOMMYTATHBHOCTH HeAeTePMHUHHUPOBAHHOIO BbIOOpA.

MuaayKuus mo BeICOTE TepMa /(u)

h(e) = 0, h(au) = h(u) + 1, h(u +v) = max(h(u), h(v))
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Kpurepun annpoKkCUMaIiuu

U=v=
l.g, =g,

4

2. u=au'+u'=v=av' +v' ou'cv

/

3.v=av+v, uy su=au' +u"u' cv

Nuaykuys no BeICOTE U
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F ﬁn(A) eCTh HHHLHAIIbHAS anreopa
[IOBEJICHUI

CBo0OoanbIe aiareopol noseaenmii F ﬁn(A,X)

L ’ " ' "
u=au, +u, =>av,+v,

. ’ " . / "
u=au,+u, >v=ay, +v =

Y B B
'

ot no__.n .
U =V, U, =V, DU=YV

m
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AnreOpa NoBeJCHUN KOHEUYHOM BBICOTHI

Fro(=[]F"
n=0

F© ={0,A, LA+ 1}
FUY = a,u; +u' |u;u' e F}

iel

I MpON3BOIBLHOE MHOXKECTBO (MOKET OBITH MMyCTOEC)

Zai.ul. = ij.vj Slau|liely={b,v,|jeJ}

iel jeJ
KpI/ITepI/Iﬁ AlllIpOKCUMAIIUH — OIIPCACIICHUC. OHGpaHHI/Ii

(Zal..ul. +u')+(2bj.vj +v') = ch.wk +(u' +v")

iel jeJ keluJ
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ITonHas anreopa noseaeHui F(A)

DJIEMEHTHI: KJIACChl SKBUBAJICHTHOCTH HAIIPaBJICHHBIX
MHOKECTB MOBEAEHNIN KOHEUHOM BLICOTHI

UV o VuelU)dvelV) ucv)
U=V <<U=V=U
U+V=u+viuelU,vel}

aU ={au|ueU}

OT KJIaCCOB K IIPEACTaBUTEIISIM.
IIpenen HampaBIeHHOIO MHOXKECTBA HAIPABICHHBIX MHOXKECTB = MX 00bEIUHECHUE.
beCcKOHEUHBIE CYMMBI:

Zui — {Zvi |Vi Eui}

iel iel
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Kanonnueckas hopma B anreope F(A)
U= (Zai.ul.) +e,

iel

u= Y av+e,
M, (a)={(x,y)|ax+y=u} TIw(u=a.v+w)
S, (a)=1{x|y(x,y) e M (a)} ={x|Iy(ax+y=u))}
I={(a,v)|veSs, (a)}

Cl(a’v) — Cl,lxl(ajv) =V

Takoe npencrasiieHne eAMHCTBEHHO, €CIU BCE A, .U, Pa3JIMYHEI
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Teopema 0 HENMOABMIKHON TOYKE

JloGapenne nepemensix: F7 (A4, X)
x, =F(X),iel,
F(X)eF, (4,X)
D ()

x,.(o) =1,
x"V =(F,(X))o,,

Gn+1 :{xi = xi(n) IZEI}
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Caenyromas JeKuus

IloBeaeHue TPAH3MIIMOHHBIX CHCTEM

TpaH3I/IIII/IOHHaH CUCTeMa => NOBEeACHUE == TPAH3UIIMOHHAs CUCTEMA
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