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Summary. In the paper the classical definition of Petri net is described. The article
also contains some theorems needed for proving equivalences of these definitions with other
definitions of Petri net as relational algebras. $ée([3], [4] and other.

MML Identifier: FF_SIEC.
WWW: http://mizar.org/JFM/Vold/ff_siec.html

The articles|[5],[[1],[[6], and_[2] provide the notation and terminology for this paper.
In this paper, y, X, Y denote sets.
LetN be a net. The functor cha@$) yields a set and is defined by:

(Def. 2| chaogN) = Element$N) U {Element$N)}.

In the sequeM is a Petri net.
Let us considek, Y. Let us assume tha¢ missesY. The functor PTempty(X,Y) yielding a
strict Petri net is defined by:

(Def. 4| PTempty (X,Y) = (X,Y,0).
Let us consideK. The functor Tempty(X) yields a strict Petri net and is defined by:
(Def. 5) Tempty (X) = PTempty (X, 0).
The functor Pempty(X) yields a strict Petri net and is defined by:
(Def. 6) Pempty(X) = PTempty (0, X).
Let us considek. The functor Tsingle(x) yields a strict Petri net and is defined as follows:
(Def. 7) Tsinglg (x) = PTempty (0, {x}).
The functor Psinglg(x) yields a strict Petri net and is defined by:
(Def. 8) Psingle(x) = PTempty ({x},0).
The strict Petri net emptyis defined as follows:
(Def.9) empty = PTempty (0,0).

One can prove the following propositions:

1 The definition (Def. 1) has been removed.
2 The definition (Def. 3) has been removed.
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(2F| SupposeX missesY. Then the places of PTempty,Y) = X and the transitions of
Tempty (X,Y) =Y and the flow relation of PTemptyX,Y) = 0.

(3) The places of TemptyX) = X and the transitions of TemptyX) = 0 and the flow relation
of Tempty; (X) = 0.

(4) For everyX holds the places of Pempt{)X) = 0 and the transitions of PemptyX) = X
and the flow relation of PemptyX) = 0.

(5) For everyx holds the places of Tsingléx) = 0 and the transitions of Tsingléx) = {x}
and the flow relation of Tsingléx) = 0.

(6) For everyx holds the places of Psingléx) = {x} and the transitions of Psinglé&) = 0
and the flow relation of Psingjéx) = 0.

(7) The places of empty= 0 and the transitions of empty= 0 and the flow relation of
empty; = 0.

(8) The places oM C Element$M) and the transitions dfl C Element$M).

(1lﬂi) If {x,y) € the flow relation ofM andx € the transitions oM, thenx ¢ the places oM
andy ¢ the transitions oM andy € the places oM,

(i) if {x,y) € the flow relation oM andy € the transitions oM, theny ¢ the places oM and
X ¢ the transitions oM andx € the places oM,

(iiiy if (x,y) € the flow relation ofM andx € the places oM, theny ¢ the places oM and
x ¢ the transitions oM andy € the transitions oM, and

(iv) if (x,y) € the flow relation ofM andy € the places oM, thenx ¢ the places oM and
y ¢ the transitions oM andx € the transitions oM.

(12) chaosM) # 0.

(13) The flow relation oM C [Element$M), ElementéM) ] and (the flow relation oM)~ C
[ Element$M), ElementsM) 1.

(14) rng(the flow relation oMM) [(the transitions oM)) C the places oM and rnd(the flow re-
lation of M)~ the transitions oM) C the places oM and donj(the flow relation oM) [(the
transitions ofM)) C the transitions oM and donf(the flow relation ofV)~ [the transitions
of M) C the transitions oM and rnd(the flow relation ofM) [(the places oM)) C the tran-
sitions ofM and rnd(the flow relation ofM )~ [the places oM) C the transitions oM and
dom((the flow relation oM ) [(the places oM)) C the places oM and donf(the flow relation
of M)~ |the places oM) C the places oM and rndidine transitions oM) C the transitions oM
and donfidne transitions om) < the transitions oM and rndidie piaces om) C the places oM
and dontidine places o) C the places oM.

(15) rng(the flow relation ofM)[(the transitions ofM)) misses dort(the flow relation of
M) [(the transitions oM)) and rnd(the flow relation ofM)](the transitions oM)) misses
dom((the flow relation ofM)~ [the transitions oM) and rnd(the flow relation ofM)|(the
transitions 0M)) misses dorfidine transitions om) @nd rnd(the flow relation ofM) ™~ jthe tran-
sitions ofM) misses dorf(the flow relation ofM) [(the transitions oM)) and rnd(the flow
relation ofM)™ the transitions oM) misses dort(the flow relation ofM)> [the transitions
of M) and rnd(the flow relation ofM)~ [the transitions oM) misses dortidine transitions oM )
and donf(the flow relation ofM)/(the transitions oM)) misses rn(the flow relation of
M) [(the transitions oM)) and dong(the flow relation ofM) [(the transitions oM)) misses
rng((the flow relation ofM)~ [the transitions oM) and donf(the flow relation ofM)|(the
transitions ofM)) misses rn@dine places om) and dong(the flow relation ofM)> [the transi-
tions of M) misses rn((the flow relation ofM)(the transitions oM)) and donf(the flow

3 The proposition (1) has been removed.
4 The propositions (9) and (10) have been removed.
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relation of M)~ [the transitions oM) misses rn¢(the flow relation ofM)~ [the transitions
of M) and don{(the flow relation ofM)> [the transitions oM) misses rn§dine piaces om)
and rnd(the flow relation ofM) [(the places oM)) misses dort(the flow relation oM)|[(the
places ofM)) and rnd(the flow relation ofM)[(the places oM)) misses dorf(the flow re-
lation of M)~ [the places oM) and rnd(the flow relation ofM)|(the places oM)) misses
dom(idine places om) @nd rnd(the flow relation oM) >~ [the places o) misses dorf(the flow
relation ofM) [(the places oM)) and rnd(the flow relation ofM )~ [the places oM) misses
dom((the flow relation o)~ [the places oM) and rnd(the flow relation o)™ [the places
of M) misses dorfidine places om) and dong(the flow relation oM) [(the places oM)) misses
rng((the flow relation ofM)|(the places oM)) and doni(the flow relation ofM)|(the places
of M)) misses rn(the flow relation ofV)~ [the places oM) and donf(the flow relation of
M) [(the places o)) misses rnfidine transitions o) @nd donf(the flow relation ofM) ™~ [the
places ofM) misses rn{(the flow relation ofM)(the places oM)) and donf(the flow re-
lation of M)~ [the places oM) misses rn{(the flow relation ofM)> [the places oM) and
dom((the flow relation o) [the places oM) misses rn@dine rransitions o )-

(16) ((The flow relation ofM)](the transitions oM)) - ((the flow relation ofM) [(the transi-

tions ofM)) = 0 and((the flow relation ofM )~ [the transitions oM) - ((the flow relation of
M)~ |the transitions oM) = 0 and ((the flow relation ofM)|(the transitions oM)) - ((the

flow relation ofM)> [the transitions oM) = 0 and((the flow relation ofM) ™ |the transitions
of M) - ((the flow relation oM ) [(the transitions oM)) = 0 and((the flow relation oM)[(the

places ofM)) - ((the flow relation ofM)[(the places oM)) = 0 and ((the flow relation of
M)~ |the places oM) - ((the flow relation ofM)~ |the places oM) = 0 and((the flow rela-
tion of M) [(the places oM)) - ((the flow relation o)~ [the places oM) = 0 and((the flow

relation ofM) ™~ |the places oM) - ((the flow relation oM) [(the places oM)) = 0.

(17) ((The flow relation ofM)[(the transitions ofM)) - idie places o = (the flow relation

of M)[(the transitions ofM) and ((the flow relation of M)~ [the transitions ofM) -
idihe places o = (the flow relation ofM)~ [the transitions oM and idhe wransitions om - ((the
flow relation ofM)[(the transitions oM)) = (the flow relation ofM) [(the transitions oM)
and idhe transitions o - ((the flow relation ofM)~ [the transitions oM) = (the flow relation of
M)~ [the transitions oM and((the flow relation oM) [(the places oM)) - idine transitions oM =
(the flow relation ofM)[(the places oM) and ((the flow relation ofM)~ |the places of
M) - idthe transitions om = (the flow relation ofM)™ [the places oM and idhe places om - ((the
flow relation of M)|[(the places oiM)) = (the flow relation ofM)[(the places oM) and
idihe places oM - ((the flow relation ofM)~ [the places oM) = (the flow relation ofM)™ [the
places ofM and ((the flow relation ofM)[(the places ofM)) - ide transitions ot = (the
flow relation of M)[(the places oM) and ((the flow relation ofM)™ Jthe places oM) -
idthe transitions om = (the flow relation o)~ [the places oM and idhe transitions ot - ((the flow
relation ofM)|(the places oM)) = 0 and idne rransitions otv - ((the flow relation ofM)~ |the
places oM) = 0 and((the flow relation oM) [(the places oM)) - idie places om = 0 and((the
flow relation ofM) >~ [the places oM) - idine places o = @ and ithe places ot - ((the flow rela-
tion of M) [(the transitions oM)) = @ and ithe places ot - ((the flow relation o)~ [the tran-
sitions ofM) = 0 and((the flow relation ofM) [(the transitions oM)) - idihe transitions om = O
and((the flow relation ofM)™ [the transitions oM) - idine transitions o = 0.

(18)()  (The flow relation oM)™ [the transitions oM misses igementsm),

(i)
(iii)
(iv)

(the flow relation ofM)[(the transitions oM) misses ighementgm)

(the flow relation ofM) ™ [the places oM misses ighementgm), and
(the flow relation ofM) [(the places oM) misses igementgm) -

(19) ((The flow relation ofM)> [the transitions oM U idine places om) \ ideiementem) = (the

flow relation of M)~ [the transitions ofM and ((the flow relation ofM)|(the transitions
of M) Uidhe piaces om) \ ideiementgm) = (the flow relation ofM)[(the transitions oM) and
((the flow relation o)™ [the places oM Uidine piaces om) \ idgiementgm) = (the flow relation
of M)~ [the places oM and ((the flow relation ofM)|(the places oM) U idine places om) \
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ideiementgm) = (the flow relation ofM) [(the places oM) and((the flow relation ofM)~ [the

places ofM U idine transitions o) \ idHementW) = (the flow relation ofM)™ |the places oM

and ((the flow relation ofM)[(the places 0fM) U idine transitions om) \ idgiementgm) = (the
flow relation of M)[(the places ofM) and ((the flow relation ofM)™~ Jthe transitions of
M U idihe transitions oM ) \ idHememsM) = (the flow relation ofM)~ [the transitions oM and
((the flow relation ofM) [(the transitions oM) Uidine transitions om) \ idEiementsm) = (the flow
relation ofM)|(the transitions oM).

(20)(1)) ((The flow relation ofM)|(the places oM))~ = (the flow relation ofM)> [the transi-
tions of M, and

(i)  ((the flow relation ofM) [(the transitions oM))~ = (the flow relation ofM)> [the places
of M.

(21)(/) (The flow relation oM) [(the places oM) U (the flow relation ofM)|(the transitions of
M) = the flow relation oM,

(i)  (the flow relation ofM)](the transitions oM) U (the flow relation ofM) [(the places of
M) = the flow relation oM,

(i) ((the flow relation ofVl) [(the places oM))~ U ((the flow relation ofM)|(the transitions
of M))~ = (the flow relation o)™, and

(iv)  ((the flow relation ofM)[(the transitions oM))~ U ((the flow relation ofM)|(the places
of M))>~ = (the flow relation ofM)>.

Let us consideM. The functor entar(M) yields a binary relation and is defined by:
(Def. 10) enter(M) = (the flow relation o)™ [the transitions oM Uidine places om-
The functor exit(M) yields a binary relation and is defined as follows:
(Def. 11) exit (M) = (the flow relation ofM) [(the transitions oM) U idine places oM -
The following four propositions are true:
(22) exit(M) C Element$M), Element$M) ] and enter(M) C [ Element$M), Element$M) ].

(23) domexit

M) C Element$M) and rngexit(M) C Element$M) and domentar(M) C
Element$M

and rngenter(M) C Element$M).

N

(24) exit: (M) - exits (M) = exits(M) and exi¢(M) - enteg (M) = exit;(M) and entef(M) -
enter (M) = ente (M) and entef(M) - exits (M) = ente (M).

(25) exit (M) - (exits (M) \ idgiementgm)) = @ and enter(M) - (enter (M) \ idgiementgm)) = O

Let us consideM. The functor prox(M) yielding a binary relation is defined by the condition
(Def. 12).

(Def. 12) prox (M) = (the flow relation ofM)|(the places oM) U (the flow relation ofM)> [the
places oM Uidine places oM -

The functor flows (M) yielding a binary relation is defined by:
(Def. 13)  flows (M) = (the flow relation oM) Uidgiementgm) -

We now state the proposition

(26) prox (M) - prox; (M) = prox; (M) and (prox;(M) \ idgiement¢m)) - Prox;(M) = @ and
prox; (M) U (prox¢ (M)~ Uidgiementgmy = flow (M) U (flow¢ (M)~

Let us consideM. The functor placegM) yielding a set is defined as follows:

(Def. 14) placeg(M) = the places oM.
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The functor transitiongM) yielding a set is defined as follows:
(Def. 15) transitiong(M) = the transitions oM.
The functor pre(M) yielding a binary relation is defined by:
(Def. 16) pre(M) = (the flow relation ofM) [(the transitions oM).
The functor post(M) yielding a binary relation is defined by:
(Def. 17) post(M) = (the flow relation ofM)~ [the transitions oM.
Next we state three propositions:
(27) pre (M) C [transitiong (M), places (M) ] and post(M) C [ transitiong (M), places(M) ].
(28) places(M) misses transitiongM).
(29) prox (M) C [:Element$M), Element$M) ] and flows (M) C [: Element$M), Element$M) .
Let us consideM. The functor entrang€M) yielding a binary relation is defined as follows:
(Def. 18) entrancgM) = (the flow relation ofM)> [the places oM Uidihe transitions oM-
The functor escapéM) yielding a binary relation is defined as follows:
(Def. 19) escapgM) = (the flow relation ofM) [(the places oM) Uidine transitions oM -

Next we state four propositions:

(30) escapgM) C Element$M), Element$M) | and entrancgM) C [ Element$M), Element$M) 1.

(31) domescap€M) C Element$M) and rngescapgéM) C Element$M) and domentrangéM) C
Element$M) and rngentrang€M) C Element$M).

(32) escapgM) - escapg(M) = escapg(M) and escapdM) - entrance(M) = escape(M)
and entrancgM) - entrance(M) = entrance(M) and entrancgM) - escapg(M) =
entrance(M).

(33) escapgM) - (escapg(M) \ idgjementem)) = @ and entrancgM) - (entrance(M) \
idEIement(;M)) =0.

Let us consideM. The functor adjagM) yielding a binary relation is defined by the condition
(Def. 20).

(Def. 20) adjag(M) = (the flow relation oiM) | (the transitions oM) U (the flow relation oM)> [the
transitions oM U idine transitions oM -

We introduce circulationM) as a synonym of flog(M).
The following proposition is true

(34) adjag(M)-adjag (M) = adjag (M) and (adjag (M) \ idgiementsw)) - adjag (M) = 0 and
adjag (M) U (adjag (M)) ™~ Uidgiementgm) = Circulations (M) U (circulations (M)) ™.
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