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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. See [3], [4] and other.
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The articles [5], [1], [6], and [2] provide the notation and terminology for this paper.
In this paperx, y, X, Y denote sets.
Let N be a net. The functor chaos(N) yields a set and is defined by:

(Def. 2)1 chaos(N) = Elements(N)∪{Elements(N)}.

In the sequelM is a Petri net.
Let us considerX, Y. Let us assume thatX missesY. The functor PTemptyf (X,Y) yielding a

strict Petri net is defined by:

(Def. 4)2 PTemptyf (X,Y) = 〈X,Y, /0〉.

Let us considerX. The functor Temptyf (X) yields a strict Petri net and is defined by:

(Def. 5) Temptyf (X) = PTemptyf (X, /0).

The functor Pemptyf (X) yields a strict Petri net and is defined by:

(Def. 6) Pemptyf (X) = PTemptyf ( /0,X).

Let us considerx. The functor Tsinglef (x) yields a strict Petri net and is defined as follows:

(Def. 7) Tsinglef (x) = PTemptyf ( /0,{x}).

The functor Psinglef (x) yields a strict Petri net and is defined by:

(Def. 8) Psinglef (x) = PTemptyf ({x}, /0).

The strict Petri net emptyf is defined as follows:

(Def. 9) emptyf = PTemptyf ( /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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(2)3 SupposeX missesY. Then the places of PTemptyf (X,Y) = X and the transitions of
PTemptyf (X,Y) = Y and the flow relation of PTemptyf (X,Y) = /0.

(3) The places of Temptyf (X) = X and the transitions of Temptyf (X) = /0 and the flow relation
of Temptyf (X) = /0.

(4) For everyX holds the places of Pemptyf (X) = /0 and the transitions of Pemptyf (X) = X
and the flow relation of Pemptyf (X) = /0.

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

(6) For everyx holds the places of Psinglef (x) = {x} and the transitions of Psinglef (x) = /0
and the flow relation of Psinglef (x) = /0.

(7) The places of emptyf = /0 and the transitions of emptyf = /0 and the flow relation of
emptyf = /0.

(8) The places ofM ⊆ Elements(M) and the transitions ofM ⊆ Elements(M).

(11)4(i) If 〈〈x, y〉〉 ∈ the flow relation ofM andx∈ the transitions ofM, thenx /∈ the places ofM
andy /∈ the transitions ofM andy∈ the places ofM,

(ii) if 〈〈x, y〉〉 ∈ the flow relation ofM andy∈ the transitions ofM, theny /∈ the places ofM and
x /∈ the transitions ofM andx∈ the places ofM,

(iii) if 〈〈x, y〉〉 ∈ the flow relation ofM andx ∈ the places ofM, theny /∈ the places ofM and
x /∈ the transitions ofM andy∈ the transitions ofM, and

(iv) if 〈〈x, y〉〉 ∈ the flow relation ofM andy ∈ the places ofM, thenx /∈ the places ofM and
y /∈ the transitions ofM andx∈ the transitions ofM.

(12) chaos(M) 6= /0.

(13) The flow relation ofM ⊆ [:Elements(M), Elements(M) :] and (the flow relation ofM)` ⊆
[:Elements(M), Elements(M) :].

(14) rng((the flow relation ofM)�(the transitions ofM))⊆ the places ofM and rng((the flow re-
lation ofM)`�the transitions ofM)⊆ the places ofM and dom((the flow relation ofM)�(the
transitions ofM)) ⊆ the transitions ofM and dom((the flow relation ofM)`�the transitions
of M) ⊆ the transitions ofM and rng((the flow relation ofM)�(the places ofM)) ⊆ the tran-
sitions ofM and rng((the flow relation ofM)`�the places ofM) ⊆ the transitions ofM and
dom((the flow relation ofM)�(the places ofM))⊆ the places ofM and dom((the flow relation
of M)`�the places ofM)⊆ the places ofM and rng(idthe transitions ofM)⊆ the transitions ofM
and dom(idthe transitions ofM) ⊆ the transitions ofM and rng(idthe places ofM) ⊆ the places ofM
and dom(idthe places ofM)⊆ the places ofM.

(15) rng((the flow relation ofM)�(the transitions ofM)) misses dom((the flow relation of
M)�(the transitions ofM)) and rng((the flow relation ofM)�(the transitions ofM)) misses
dom((the flow relation ofM)`�the transitions ofM) and rng((the flow relation ofM)�(the
transitions ofM)) misses dom(idthe transitions ofM) and rng((the flow relation ofM)`�the tran-
sitions ofM) misses dom((the flow relation ofM)�(the transitions ofM)) and rng((the flow
relation ofM)`�the transitions ofM) misses dom((the flow relation ofM)`�the transitions
of M) and rng((the flow relation ofM)`�the transitions ofM) misses dom(idthe transitions ofM)
and dom((the flow relation ofM)�(the transitions ofM)) misses rng((the flow relation of
M)�(the transitions ofM)) and dom((the flow relation ofM)�(the transitions ofM)) misses
rng((the flow relation ofM)`�the transitions ofM) and dom((the flow relation ofM)�(the
transitions ofM)) misses rng(idthe places ofM) and dom((the flow relation ofM)`�the transi-
tions of M) misses rng((the flow relation ofM)�(the transitions ofM)) and dom((the flow

3 The proposition (1) has been removed.
4 The propositions (9) and (10) have been removed.
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relation ofM)`�the transitions ofM) misses rng((the flow relation ofM)`�the transitions
of M) and dom((the flow relation ofM)`�the transitions ofM) misses rng(idthe places ofM)
and rng((the flow relation ofM)�(the places ofM)) misses dom((the flow relation ofM)�(the
places ofM)) and rng((the flow relation ofM)�(the places ofM)) misses dom((the flow re-
lation of M)`�the places ofM) and rng((the flow relation ofM)�(the places ofM)) misses
dom(idthe places ofM) and rng((the flow relation ofM)`�the places ofM) misses dom((the flow
relation ofM)�(the places ofM)) and rng((the flow relation ofM)`�the places ofM) misses
dom((the flow relation ofM)`�the places ofM) and rng((the flow relation ofM)`�the places
of M) misses dom(idthe places ofM) and dom((the flow relation ofM)�(the places ofM)) misses
rng((the flow relation ofM)�(the places ofM)) and dom((the flow relation ofM)�(the places
of M)) misses rng((the flow relation ofM)`�the places ofM) and dom((the flow relation of
M)�(the places ofM)) misses rng(idthe transitions ofM) and dom((the flow relation ofM)`�the
places ofM) misses rng((the flow relation ofM)�(the places ofM)) and dom((the flow re-
lation of M)`�the places ofM) misses rng((the flow relation ofM)`�the places ofM) and
dom((the flow relation ofM)`�the places ofM) misses rng(idthe transitions ofM).

(16) ((The flow relation ofM)�(the transitions ofM)) · ((the flow relation ofM)�(the transi-
tions ofM)) = /0 and((the flow relation ofM)`�the transitions ofM) · ((the flow relation of
M)`�the transitions ofM) = /0 and((the flow relation ofM)�(the transitions ofM)) · ((the
flow relation ofM)`�the transitions ofM) = /0 and((the flow relation ofM)`�the transitions
of M) ·((the flow relation ofM)�(the transitions ofM)) = /0 and((the flow relation ofM)�(the
places ofM)) · ((the flow relation ofM)�(the places ofM)) = /0 and ((the flow relation of
M)`�the places ofM) · ((the flow relation ofM)`�the places ofM) = /0 and((the flow rela-
tion of M)�(the places ofM)) · ((the flow relation ofM)`�the places ofM) = /0 and((the flow
relation ofM)`�the places ofM) · ((the flow relation ofM)�(the places ofM)) = /0.

(17) ((The flow relation ofM)�(the transitions ofM)) · idthe places ofM = (the flow relation
of M)�(the transitions ofM) and ((the flow relation of M)`�the transitions ofM) ·
idthe places ofM = (the flow relation ofM)`�the transitions ofM and idthe transitions ofM · ((the
flow relation ofM)�(the transitions ofM)) = (the flow relation ofM)�(the transitions ofM)
and idthe transitions ofM · ((the flow relation ofM)`�the transitions ofM) = (the flow relation of
M)`�the transitions ofM and((the flow relation ofM)�(the places ofM)) · idthe transitions ofM =
(the flow relation ofM)�(the places ofM) and ((the flow relation ofM)`�the places of
M) · idthe transitions ofM = (the flow relation ofM)`�the places ofM and idthe places ofM · ((the
flow relation of M)�(the places ofM)) = (the flow relation ofM)�(the places ofM) and
idthe places ofM · ((the flow relation ofM)`�the places ofM) = (the flow relation ofM)`�the
places ofM and ((the flow relation ofM)�(the places ofM)) · idthe transitions ofM = (the
flow relation of M)�(the places ofM) and ((the flow relation ofM)`�the places ofM) ·
idthe transitions ofM = (the flow relation ofM)`�the places ofM and idthe transitions ofM ·((the flow
relation ofM)�(the places ofM)) = /0 and idthe transitions ofM · ((the flow relation ofM)`�the
places ofM) = /0 and((the flow relation ofM)�(the places ofM)) · idthe places ofM = /0 and((the
flow relation ofM)`�the places ofM) · idthe places ofM = /0 and idthe places ofM · ((the flow rela-
tion of M)�(the transitions ofM)) = /0 and idthe places ofM · ((the flow relation ofM)`�the tran-
sitions ofM) = /0 and((the flow relation ofM)�(the transitions ofM)) · idthe transitions ofM = /0
and((the flow relation ofM)`�the transitions ofM) · idthe transitions ofM = /0.

(18)(i) (The flow relation ofM)`�the transitions ofM misses idElements(M),

(ii) (the flow relation ofM)�(the transitions ofM) misses idElements(M),

(iii) (the flow relation ofM)`�the places ofM misses idElements(M), and

(iv) (the flow relation ofM)�(the places ofM) misses idElements(M).

(19) ((The flow relation ofM)`�the transitions ofM ∪ idthe places ofM) \ idElements(M) = (the
flow relation of M)`�the transitions ofM and ((the flow relation ofM)�(the transitions
of M)∪ idthe places ofM) \ idElements(M) = (the flow relation ofM)�(the transitions ofM) and
((the flow relation ofM)`�the places ofM∪ idthe places ofM)\ idElements(M) = (the flow relation
of M)`�the places ofM and((the flow relation ofM)�(the places ofM)∪ idthe places ofM) \
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idElements(M) = (the flow relation ofM)�(the places ofM) and((the flow relation ofM)`�the
places ofM ∪ idthe transitions ofM) \ idElements(M) = (the flow relation ofM)`�the places ofM
and ((the flow relation ofM)�(the places ofM) ∪ idthe transitions ofM) \ idElements(M) = (the
flow relation of M)�(the places ofM) and ((the flow relation ofM)`�the transitions of
M ∪ idthe transitions ofM) \ idElements(M) = (the flow relation ofM)`�the transitions ofM and
((the flow relation ofM)�(the transitions ofM)∪ idthe transitions ofM)\ idElements(M) = (the flow
relation ofM)�(the transitions ofM).

(20)(i) ((The flow relation ofM)�(the places ofM))` = (the flow relation ofM)`�the transi-
tions ofM, and

(ii) ((the flow relation ofM)�(the transitions ofM))` = (the flow relation ofM)`�the places
of M.

(21)(i) (The flow relation ofM)�(the places ofM)∪ (the flow relation ofM)�(the transitions of
M) = the flow relation ofM,

(ii) (the flow relation ofM)�(the transitions ofM)∪ (the flow relation ofM)�(the places of
M) = the flow relation ofM,

(iii) ((the flow relation ofM)�(the places ofM))` ∪ ((the flow relation ofM)�(the transitions
of M))` = (the flow relation ofM)`, and

(iv) ((the flow relation ofM)�(the transitions ofM))` ∪ ((the flow relation ofM)�(the places
of M))` = (the flow relation ofM)`.

Let us considerM. The functor enterf (M) yields a binary relation and is defined by:

(Def. 10) enterf (M) = (the flow relation ofM)`�the transitions ofM∪ idthe places ofM.

The functor exitf (M) yields a binary relation and is defined as follows:

(Def. 11) exitf (M) = (the flow relation ofM)�(the transitions ofM)∪ idthe places ofM.

The following four propositions are true:

(22) exitf (M)⊆ [:Elements(M), Elements(M) :] and enterf (M)⊆ [:Elements(M), Elements(M) :].

(23) domexitf (M) ⊆ Elements(M) and rngexitf (M) ⊆ Elements(M) and domenterf (M) ⊆
Elements(M) and rngenterf (M)⊆ Elements(M).

(24) exitf (M) · exitf (M) = exitf (M) and exitf (M) · enterf (M) = exitf (M) and enterf (M) ·
enterf (M) = enterf (M) and enterf (M) ·exitf (M) = enterf (M).

(25) exitf (M) · (exitf (M)\ idElements(M)) = /0 and enterf (M) · (enterf (M)\ idElements(M)) = /0.

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

(Def. 12) proxf (M) = (the flow relation ofM)�(the places ofM)∪ (the flow relation ofM)`�the
places ofM∪ idthe places ofM.

The functor flowf (M) yielding a binary relation is defined by:

(Def. 13) flowf (M) = (the flow relation ofM)∪ idElements(M).

We now state the proposition

(26) proxf (M) · proxf (M) = proxf (M) and (proxf (M) \ idElements(M)) · proxf (M) = /0 and
proxf (M)∪ (proxf (M))`∪ idElements(M) = flow f (M)∪ (flow f (M))`.

Let us considerM. The functor placesf (M) yielding a set is defined as follows:

(Def. 14) placesf (M) = the places ofM.
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The functor transitionsf (M) yielding a set is defined as follows:

(Def. 15) transitionsf (M) = the transitions ofM.

The functor pref (M) yielding a binary relation is defined by:

(Def. 16) pref (M) = (the flow relation ofM)�(the transitions ofM).

The functor postf (M) yielding a binary relation is defined by:

(Def. 17) postf (M) = (the flow relation ofM)`�the transitions ofM.

Next we state three propositions:

(27) pref (M)⊆ [: transitionsf (M), placesf (M) :] and postf (M)⊆ [: transitionsf (M), placesf (M) :].

(28) placesf (M) misses transitionsf (M).

(29) proxf (M)⊆ [:Elements(M), Elements(M) :] and flowf (M)⊆ [:Elements(M), Elements(M) :].

Let us considerM. The functor entrancef (M) yielding a binary relation is defined as follows:

(Def. 18) entrancef (M) = (the flow relation ofM)`�the places ofM∪ idthe transitions ofM.

The functor escapef (M) yielding a binary relation is defined as follows:

(Def. 19) escapef (M) = (the flow relation ofM)�(the places ofM)∪ idthe transitions ofM.

Next we state four propositions:

(30) escapef (M)⊆ [:Elements(M), Elements(M) :] and entrancef (M)⊆ [:Elements(M), Elements(M) :].

(31) domescapef (M)⊆Elements(M) and rngescapef (M)⊆Elements(M) and domentrancef (M)⊆
Elements(M) and rngentrancef (M)⊆ Elements(M).

(32) escapef (M) · escapef (M) = escapef (M) and escapef (M) · entrancef (M) = escapef (M)
and entrancef (M) · entrancef (M) = entrancef (M) and entrancef (M) · escapef (M) =
entrancef (M).

(33) escapef (M) · (escapef (M) \ idElements(M)) = /0 and entrancef (M) · (entrancef (M) \
idElements(M)) = /0.

Let us considerM. The functor adjacf (M) yielding a binary relation is defined by the condition
(Def. 20).

(Def. 20) adjacf (M) = (the flow relation ofM)�(the transitions ofM)∪ (the flow relation ofM)`�the
transitions ofM∪ idthe transitions ofM.

We introduce circulationf (M) as a synonym of flowf (M).
The following proposition is true

(34) adjacf (M) · adjacf (M) = adjacf (M) and (adjacf (M) \ idElements(M)) · adjacf (M) = /0 and
adjacf (M)∪ (adjacf (M))`∪ idElements(M) = circulationf (M)∪ (circulationf (M))`.
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