Modely konkurentnych systémov
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Modalny MU - kalkuls

Mnozina formul:
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Modalny MU - kalkuls

Mnozina formul:

O = Z|®g A Dy|dy V D,|[K]D] < k > DvZ.O|puZ.®
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Modalny MU - kalkuls

Mnozina formul:
G = Z[P1 A Py|Dy V| [K]P| < k > PvZ.d|uZ.P

Z - propozi¢na premenna
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Modalny MU - kalkuls

Mnozina formul:
G = Z[P1 A Py|Dy V| [K]P| < k > PvZ.d|uZ.P

Z - propozi¢na premenna
uZ,vZ - operatory pevnych bodov
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Modalny MU - kalkuls

Mnozina formul:
G = Z[P1 A Py|Dy V| [K]P| < k > PvZ.d|uZ.P
Z - propozi¢na premenna

uZ,vZ - operatory pevnych bodov
K C Act
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Modalny MU - kalkuls

Mnozina formul:

® = Z|D1 A O2|Py V B[ [K]P| < k > P|vZ.d|pZ .
Z - propozi¢na premenna

uZ,vZ - operatory pevnych bodov

K C Act

o€ {p,v}
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Modalny MU - kalkuls

Mnozina formul:

G = Z[P1 A Py|Dy V| [K]P| < k > PvZ.d|uZ.P
Z - propozi¢na premenna

uZ,vZ - operatory pevnych bodov

K C Act

o€ {p,v}

Vo formule 0 Z.® je Z viazana.
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Modalny MU - kalkuls

Mnozina formul:
G = Z[P1 A Py|Dy V| [K]P| < k > PvZ.d|uZ.P
Z - propozi¢na premenna

uZ,vZ - operatory pevnych bodov
K C Act

o€ {p,v}

Vo formule 0 Z.® je Z viazana.
Premenna Z je volnd, ak nie je viazana.
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Modalny MU - kalkuls

Mnozina formul:
G = Z[P1 A Py|Dy V| [K]P| < k > PvZ.d|uZ.P
Z - propozi¢na premenna

uZ,vZ - operatory pevnych bodov
K C Act

o€ {p,v}

Vo formule 0 Z.® je Z viazana.
Premenna Z je volnd, ak nie je viazana.

Temporalne vlastnosti budeme vyjadrovat pomocou uzavrenych
formdl, t.j. formdl, ktoré nemaji volné premenné.
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Modalny MU - kalkuls

Explicitne sme neuviedli tt a ff:
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Modalny MU - kalkuls

Explicitne sme neuviedli tt a ff:

it 7.7
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Modalny MU - kalkuls

Explicitne sme neuviedli tt a ff:

it 7.7

fre L,z 7
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Modalny MU - kalkuls

Nech P je transition closed mnozina procesov. V dalSom budeme v
oznaceniach vynechavat P.
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Modalny MU - kalkuls

Nech P je transition closed mnozina procesov. V dalSom budeme v
oznaceniach vynechavat P.

Ideme definovat P = ¢
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Modalny MU - kalkuls

Nech P je transition closed mnozina procesov. V dalSom budeme v
oznaceniach vynechavat P.

Ideme definovat P = ¢

Problematicky je pripad P |= 0 Z.W, ked W obsahuje volni
premenni Z.
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Modalny MU - kalkuls

Nech P je transition closed mnozina procesov. V dalSom budeme v
oznaceniach vynechavat P.

Ideme definovat P = ¢

Problematicky je pripad P |= 0 Z.W, ked W obsahuje volni
premenni Z.

Nepriamo: vyuzijeme ||®||” t.j. mnozinu vetkych procesov z P,
ktoré splnaju .
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Modalny MU - kalkuls

valuacia:
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Modalny MU - kalkuls

valuacia:

v:Z—=uvu(Z), v(Z)CP
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Modalny MU - kalkuls

valuacia:
v:Zw—ou(Z), v(Z)CP

vl€/Z]...W
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Modalny MU - kalkuls

valuacia:
v:Zw—ou(Z), v(Z)CP
vl€/Z]...W

v’ to isté zobrazenie ako v s vynimkou, Ze V'(Z) = &
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Modalny MU - kalkuls

Pripomenutie:

IKII(X) ={P eP|lak P P aycK tak P € X}

22 /125



Modalny MU - kalkuls

Pripomenutie:

IKII(X) ={P eP|lak P P aycK tak P € X}

|| < K > ||(X) ={P € P| existuje P’ € X, existuje y € K a [=JEN P}
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Modalny MU - kalkuls

def
12l < v(2)
1AW, % ol 0 vl
def
vy, & (o, u v,
def
IKI®ll < KT 119l
I<K>0ll, € [[<K>| o]
[vZ.oll, € LE S PIECIPlloe, )

def
1uZ.0l, = (HECP| [P, S EY
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Modalny MU - kalkuls

letllo = [[vZ.Z]|.
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Modalny MU - kalkuls

It]lo = |lvZ.Z]|
=U{E CPIEC ”ZHU[g/Z]}
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Modalny MU - kalkuls

|Ittlly = [lvZ.Z]]
= U{g - 7)|5 C ”ZHU[g/Z]}
—U{ecPlec ey

27 /125



Modalny MU - kalkuls

It]lo = |lvZ.Z]|

=U{E CPIEC ”ZHU[g/Z]}
—U{ECPIECE

=P
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Modalny MU - kalkuls

|Ittlly = [lvZ.Z]]

= U{g - 7)|5 C ”ZHU[g/Z]}
—U{ECPECE}

=P

ffllo = lnZ.Z||.
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Modalny MU - kalkuls

It]lo = |lvZ.Z]|
=U{E CPIEC ”ZHU[g/Z]}

=U{ecPlEce}
=P
| llo = [lnZ.Z]]

- ﬂ{5 c P’ HZH’U[g/Z] < S}
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Modalny MU - kalkuls

It]lo = |lvZ.Z]|
=U{E CPIEC ”ZHU[g/Z]}

—U{ECcPlECE
=P
Il = lnZ.Z]ly

- ﬂ{5 c P’ HZH’U[g/Z] < S}
— N{ECPlECE
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Modalny MU - kalkuls

It]lo = |lvZ.Z]|

=U{E CPIEC ”ZHU[g/Z]}
—U{ECcPlECE

=P

ffllo = [lnZ.Z|l.

- ﬂ{5 c P’ HZH’U[g/Z] < S}
— N{ECPlECE

=0
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Modalny MU - kalkuls

Ak & C F tak potom

Hq)HU[g/z] - Hq)HU[]-‘/Z]
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Modalny MU - kalkuls

Ak & C F tak potom

Hq)HU[g/z] - Hq)HU[]-‘/Z]

t.].

f(X) = ||¢| |v[x/z]

je monoténna funkcia.
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Modalny MU - kalkuls

loZ. @[l = [[*loZ.®/Z]]ly = [|®]lofjoz.0|l./2]
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Modalny MU - kalkuls

Priklad:
Cl = tick.Cl
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Modalny MU - kalkuls

Priklad:
Cl = tick.Cl
P = {Cl, tick.Nil, Nil}
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}
vo i £ — 0
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}

vo i £ — 0

|lvZ.(< tick > Z V [tick]ff)||v,=
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}

U : Z — @

|lvZ.(< tick > Z V [tick]fF)||o,=

U{€ CPIE C (< tick > ZV [tick]ffHUO[S/Z]} =P
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}

U : Z — @

|lvZ.(< tick > Z V [tick]fF)||o,=

U{€ CPIE C (< tick > ZV [tick]ffHUO[S/Z]} =P

lebo:
||(< tick > Z V [tick]fF)|

|Uo[77/Z]:
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}

U : Z — @

|lvZ.(< tick > Z V [tick]fF)||o,=

U{€ CPIE C (< tick > ZV [tick]ffHUO[S/Z]} =P

lebo:

1(< tick > Z v [tick] F)||ugp, 2=
H(< tick > ZHUO[P/Z] U H[tlck]ffHUO[P/Z]:
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}

U : Z — @

|lvZ.(< tick > Z V [tick]fF)||o,=

U{€ CPIE C (< tick > ZV [tick]ffHUO[S/Z]} =P

lebo:
I(< tick > Z Vv [tick]fF)[uoyp, =
H(< tick > ZHUO[P/Z] U H[tlck]ffHUO[P/Z]:

{P € P| existuje P € P, P = P} U {Nil} =
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Modalny MU - kalkuls

Priklad:

Cl = tick.Cl

P = {Cl, tick.Nil, Nil}

U : Z — @

|lvZ.(< tick > Z V [tick]fF)||o,=

U{€ CPIE C (< tick > ZV [tick]ffHUO[S/Z]} =P

lebo:

1(< tick > Z v [tick] F)||ugp, 2=

[|(< tick > ZHUO[P/Z] U H[t’Ck']fFHUO[P/Z]:

{P € P| existuje P € P, P = P} U {Nil} =
{Cl, tick.Nil'} U {Nil'}
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Modalny MU - kalkuls

Lahko sa ukaze, Ze:

[|nZ.(< tick > Z \/ [tick]fF)||v, = {tick.Nil, Nil}
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Modalny MU - kalkuls

Ak je @ uzavreta, tak

1@]lo = [|]]or

pre kazdé v, v’.
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Modalny MU - kalkuls

<< >>0% pZ(PV <71 >2)
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Modalny MU - kalkuls

<< >>0% pZ(PV <71 >2)

| ¢ %Z vz.(oA[]2)
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Modalny MU - kalkuls

<< >>0% pZ(PV <71 >2)

| ¢ %Z vz.(oA[]2)

[0 % uz.(o Alr)Z)
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Modalny MU - kalkuls

<< >>0% pZ(PV <71 >2)

| ¢ %Z vz.(oA[]2)

[0 % uz.(o Alr)Z)

<<t>> 9 def vZ.(PV <71 >Z)
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Modalny MU - kalkuls

[IKI1® €51 NIKII 19 = vZ.(KI(vY.© A[r]Y) A [7]2)
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Modalny MU - kalkuls

[IKI1® €51 NIKII 19 = vZ.(KI(vY.© A[r]Y) A [7]2)

(1L Ko < [ LK 1® = nZ.(KIwY.© Al]Y) A 7]2)
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Modalny MU - kalkuls

Ak P = & potom existuje P’ také, Ze P' ma konecny pocet stavov
aP Eo.
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Modalny MU - kalkuls

Nech P je mnozina a nech g : 27 — 27 je monoténne zobrazenie
vzhladom na C. Potom

- g ma najmensi pevny bod vzhladom na C dany

(€ S Pleg(€) C €}

- g ma najvacsi pevny bod vzhladom na C dany

L€ c PlE C g(€)}
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Modalny MU - kalkuls

vg - najvacsi pevny bod.
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Modalny MU - kalkuls

vg - najvacsi pevny bod.

Ideme iterovat.

56 /125



Modalny MU - kalkuls

vg - najvacsi pevny bod.
Ideme iterovat.

Nech 1%g = P.
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Modalny MU - kalkuls

vg - najvacsi pevny bod.
Ideme iterovat.
Nech 1%g = P.

Ak P je post pevny bod t.j. P C g(P) tak v%g je pevny bod.
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Modalny MU - kalkuls

vg - najvacsi pevny bod.

Ideme iterovat.

Nech 1%g = P.

Ak P je post pevny bod t.j. P C g(P) tak v%g je pevny bod.

Inak P Z g(P) tj. 1% Z g(+°g).
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Modalny MU - kalkuls

vg - najvacsi pevny bod.

Ideme iterovat.

Nech 1%g = P.

Ak P je post pevny bod t.j. P C g(P) tak v%g je pevny bod.
Inak P Z g(P) tj. 1% Z g(+°g).

Nech vlg = g(+%g).
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Modalny MU - kalkuls

vg - najvacsi pevny bod.

Ideme iterovat.

Nech 1%g = P.

Ak P je post pevny bod t.j. P C g(P) tak v%g je pevny bod.
Inak P Z g(P) tj. 1% Z g(+°g).

Nech vlg = g(+%g).

Ak vlg je post pevny bod t.j. v1g C g(vlg) tak vig = vg
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Modalny MU - kalkuls

vg - najvacsi pevny bod.

Ideme iterovat.

Nech 1%g = P.

Ak P je post pevny bod t.j. P C g(P) tak v%g je pevny bod.
Inak P Z g(P) tj. 1% Z g(+°g).

Nech vlg = g(+%g).

Ak vlg je post pevny bod t.j. v1g C g(vlg) tak vig = vg

inak v'g O g(vlg) = 12g
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Modalny MU - kalkuls

vg - najvacsi pevny bod.

Ideme iterovat.

Nech 1%g = P.

Ak P je post pevny bod t.j. P C g(P) tak v%g je pevny bod.
Inak P Z g(P) tj. 1% Z g(+°g).

Nech vlg = g(+%g).

Ak vlg je post pevny bod t.j. v1g C g(vlg) tak vig = vg

inak v'g O g(vlg) = 12g
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Modalny MU - kalkuls

Ak existuje i také, 7e v'g = v'Tlg tak je to post pevny bod, t.j.
najvacsie £ také, ze £ C g(&).

64 /125



Modalny MU - kalkuls

Ak existuje i také, 7e v'g = v'Tlg tak je to post pevny bod, t.j.
najvacsie £ také, ze £ C g(&).

Aj je konecné a obsahuje najviac n procesov, tak takato iteracia
musi skoncit po najviac n krokoch.
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Modalny MU - kalkuls

Priklad:
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = || < tick > Z||U[X/z]
pre nejaké v a X C P.
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = || < tick > Z||yy, 4
pre nejaké v a X C P.

WPg =P = {Cl, tick.Nil, Nil}
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = || < tick > Z||yy, 4
pre nejaké v a X C P.

WPg =P = {Cl, tick.Nil, Nil}

vig = || < tick > Z||,

[\0g/2]
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = || < tick > Z||yy, 4
pre nejaké v a X C P.

WPg =P = {Cl, tick.Nil, Nil}

vig = || < tick > Z||,

[\0g/2]

|| < tick > Z||,, =|| < tick > || ||Z]]v

(0g/2] (0g/2)
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = || < tick > Z||yy, 4
pre nejaké v a X C P.

WPg =P = {Cl, tick.Nil, Nil}

vig = || < tick > Z||,

[\0g/2]

|| < tick > Z||,, =|| < tick > || ||Z]]v

(0g/2] (0g/2)

|| < tick > ||[P = {P € P|3P" € P, P ™ P'} = {Cl, tick.Nil}
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Modalny MU - kalkuls

vig = || < tick > Z||y, o = {Cl, tick.Nil}

[0/2]
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Modalny MU - kalkuls

vig = || < tick > Z||y, o = {Cl, tick.Nil}

[0/2]

v2g = || < tick > Z|ly, , = || < tick > || ||Z|l,

[v1e/2] ble/z]
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Modalny MU - kalkuls

vig = || < tick > Z||y, o = {Cl, tick.Nil}

[0/2]

v2g = || < tick > Z|ly, , = || < tick > || ||Z|l,

[v1e/2] ble/z]

| < tick > ||{Cl, tick.Nil} = {P € P|3P" € {Cl, tick.Nil}, P "5
Py = {CI}
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Modalny MU - kalkuls

vig = || < tick > Z||y, o = {Cl, tick.Nil}

[0/2]

v2g = || < tick > Z|ly, , = || < tick > || ||Z|l,

[v1e/2] ble/z]

| < tick > ||{Cl, tick.Nil} = {P € P|3P" € {Cl, tick.Nil}, P "5
Py = {CI}

2 1+ _
veg = ||tick > ZHU[Vlg/z] = {Cl}
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Modalny MU - kalkuls

vig = || < tick > Z||y, o = {Cl, tick.Nil}

[0/2]

v2g = || < tick > Z|ly, , = || < tick > || ||Z|l,

[v1e/2] ble/z]

tick

|| < tick > ||{Cl, tick.Nil} = {P € P|3P" € {Cl, tick.Nil}, P =
P'} = {Cl}

2 1+ _
veg = ||tick > ZHU[Vlg/z] = {Cl}

3, — ||+ .
vig = ||tick > Z||U[V2g/Z] = {Cl}
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Modalny MU - kalkuls

vig = || < tick > Z||y, o = {Cl, tick.Nil}

[0/2]

v2g = || < tick > Z|ly, , = || < tick > || ||Z|l,

[v1e/2] ble/z]

tick

|| < tick > ||{Cl, tick.Nil} = {P € P|3P" € {Cl, tick.Nil}, P =
P'} = {Cl}

2, — |4i _

veg = ||tick > ZHU[Vlg/z] = {Cl}
3, — |14 _

v'g = |ltick > Z|ly, , = {Cl}

I/"+2g — {C/}
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Modalny MU - kalkuls

Najmensi pevny bod
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Modalny MU - kalkuls

Najmensi pevny bod

(& S Pleg(€) C €}

80/125



Modalny MU - kalkuls

Najmensi pevny bod

(& S Pleg(€) C €}

10g =0
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Modalny MU - kalkuls

Najmensi pevny bod

(& S Pleg(€) C €}

10g =0

ak g(1°g) D 1Pg tak g = g(1%)
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Modalny MU - kalkuls

Najmensi pevny bod

(E S Plg(€) c &}

g =10
ak g(1u%g) D g tak p'g = g(1%g)
Vo vseobecnosti:

wgCulg S Cugc...
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Modalny MU - kalkuls

Priklad:
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = ||[tick]ffV < — > Z||uy,
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = ||[tick]ffV < — > Z||uy,

10g =0
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = ||[tick]ffV < — > Z||uy,
10g =0

1 _ . _ .
g = ||[tick]ffv < — > Z"v[#og/z] = {Nil}
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = ||[tick]ffv < — > ZHU[X/Z]
10g =0
e = ||[tick]ffv < — > Zl|y, o, = {Nil}

g = ||[tick]ffv < — > Z|], = {tick.Nil, Nil}

lule/Z]
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Modalny MU - kalkuls

Priklad:
P = {Cl, tick.Nil, Nil}

g(X) = ||[tick]ffv < — > ZHU[X/Z]
10g =0
e = ||[tick]ffv < — > Zl|y, o, = {Nil}

g = ||[tick]ffv < — > Z|], = {tick.Nil, Nil}

lule/Z]

uig = ||[tick]fFV < — > Z||,, = {tick.Nil, Nil}

[%g/2]
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Modalny MU - kalkuls

Theorem

Nech P je mnoZina a nech g : 2P — 2P je monoténne zobrazenie
vzhladom na C. Potom

ng = J e
aeN
a
vg = ﬂ Vg

aEN
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Modalny MU - kalkuls

vg="P
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Modalny MU - kalkuls

Ng="P

Vog = HttHv
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Modalny MU - kalkuls

Ng="P
Vog = HttHv

10g =0
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Modalny MU - kalkuls

Vg =P
Vog = [|tt[].
10g =10

1g = |fflo
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Modalny MU - kalkuls

g =P
Vog:HttHv
10g =10
10g = || fFlf,

vig =||®[tt/Z]||
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Modalny MU - kalkuls

g =P
Vg = [|tt]l.
10g =10
10g = ||ff]o

vig =||®[tt/Z]||

pte = [|®[fF/Z]|],
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

pZotle = d[pZo0/ 7]
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

pZotle = d[pZo0/ 7]

vZP® = N,z P[vZo®/Z
a<f
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

vZoto = d[pz2ed /7]
vZBd = Na<p PlvZo®/Z]

pnZ0.® = ff
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

vZoto = d[pz2ed /7]
vZBd = Na<p PlvZo®/Z]
puZ0.d = ff

1zt = o[uzod/ 7]
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

vZotlo = d[vz /7]
vZP® =\, 5 P[vZ°®/Z]
puZ0.d = ff

puZotlo = o[uzed/ 7]

pZP® =\, 5 20/ 7]
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

vZoto = d[pZ° /7]
vZP® =\, 5 P[vZ°®/Z]
pnZ0.® = ff

pZotted = d[uze /7]
pZP® =\l 5 ®[vZo0/Z]

kde $ je limitny ordinal.
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Modalny MU - kalkuls

Definujme:
vZ0.0 = tt

V7ot = d[pZ7od /7]
vZP® =\, 5 P[vZ°®/Z]
pnZ0.® = ff

pZote = d[uzod /7]
pZ8® =\, 5 20 /2]
kde $ je limitny ordinal.

Plati:
|| /\iel¢||v — ﬂiel ||¢||v a || Vielq)“v — Uiel ||¢||v
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Modalny MU - kalkuls

Nech g(X) = Hq)HU[X/Z]'
Potom pre vsetky ordinaly plati:
1. vg = ||[vZ®||,
2. pog = ||uze®|ly
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Modalny MU - kalkuls

Nech g(X) = Hq)HU[X/Z]'
Potom pre vsetky ordinaly plati:
1. vg = ||[vZ®||,
2. pog = ||uze®|ly

Dosledok:
PEvZo iff Vo, P E vZ®
P = pZo iff 3a, P = pZ%®
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Modalny MU - kalkuls

NeCh g(X) = Hq)HU[X/z]'

Potom pre vsetky ordindly plati:
1. vg = ||[vZ®||,

2. pog = ||uze®|ly

Dosledok:
PEvZo iff Vo, P E vZ®
P = pZo iff 3a, P = pZ%®

Navyse kvantifikiciu o mézeme ohranicit velkostou P(P).
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Modalny MU - kalkuls

Priklad:
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®

vZ0% = tt
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®

vZ0% = tt
vZld =< tick > .tt
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®

vZ0% = tt

vZld =< tick > .tt
vZ2d =< tick >< tick > .tt
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®

vZ0% = tt
vZld =< tick > .tt
vZ2d =< tick >< tick > .tt

vZi® =< tick >' .tt
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®

vZ0% = tt

vZld =< tick > .tt
vZ2d =< tick >< tick > .tt

vZi® =< tick > .tt
vZ°® = N\icpy < tick >' .tt
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Modalny MU - kalkuls

Priklad:
vZ. < tick >Z7Z...vZ.®

vZ0% = tt

vZld =< tick > .tt
vZ2d =< tick >< tick > .tt

vZi® =< tick > .tt
vZ°® = N\icpy < tick >' .tt

t].
PE=vZ. < tick > Z ak P tika vecne.
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Modalny MU - kalkuls

Priklad:
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Modalny MU - kalkuls

Priklad:
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V

uZ% = ff
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V

uZ% = ff

uZ\W = o A [7]ff
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V

uZ% = ff
pZW = o A [1]ff

uZ?W = & A [7](® A [7]fF)
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V

uZ% = ff
pZW = o A [1]ff

uZ?W = & A [7](® A [7]fF)

pZv = & A[7](® A [7](...))
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Modalny MU - kalkuls

Priklad:

pZ (O AN[T]Z)...nZ. ¥V

uZ% = ff
pZW = o A [1]ff

uZ?W = & A [7](® A [7]fF)

pZv = & A[7](® A [7](...))

t.j. P méa vlastnost vZ.V ak [| | []®.
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