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The set Y = {p3, p4, t2, t3, t4} of the net in Figure 2.11 is transition-
bordered and can be abstracted to a transition tY such that the result is
again a net, as shown in Figure 2.12. This operation will now be formalised.

Let N = (P, T, F ) be a net and Y a non-empty transition-bordered set of
elements. Then N [Y ] = (P [Y ], T [Y ], F [Y ]) is said to be a simple abstraction
of N with respect to Y if: P [Y ] = P\Y , T [Y ] = (T \Y ) ∪ {tY } where tY is
a new element, F [Y ] = {(x, y) | x /∈ Y ∧ y /∈ Y ∧ (x, y) ∈ F} ∪ {(x, tY ) |
x /∈ Y ∧ ∃y ∈ Y . (x, y) ∈ F} ∪ {(tY , x) | x /∈ Y ∧ ∃y ∈ Y . (y, x) ∈ F}.
P [Y ] contains all places with the exceptions of those in Y . T [Y ] contains all
transitions with the exceptions of those in Y and a new element tY . F [Y ] is
the union of three sets of arcs, namely (1) those having no end point in Y ,
(2) those leading from outside of Y to tY and (3) those leading from tY to
the outside of Y .

Analogously, if Y is a non-empty place-bordered set, then N [Y ] =
(P [Y ], T [Y ], F [Y ]) is obtained by defining P [Y ] = (P\Y )∪ {pY } where pY is
a new element, T [Y ] = T \Y , F [Y ] = {(x, y) | x /∈ Y ∧ y /∈ Y ∧ (x, y) ∈ F} ∪
{(x, pY ) | x /∈ Y ∧∃y ∈ Y . (x, y) ∈ F}∪{(pY , x) | x /∈ Y ∧∃y ∈ Y . (y, x) ∈ F}.

The definition of N [Y ] is ambiguous if Y is place- and transition-bordered
at the same time. Then we write N [Y (p)] if Y is used as a place-bordered set
and N [Y (t)] if it is used as a transition-bordered set.
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Fig. 2.11. A transition-bordered set


