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Abstract: A new extension of the concept of generalized nets (GNs), namely GNs with addi-
tional intuitionistic fuzzy conditions, is presented in the present paper. The tokens, which are
the dynamic components of the net, are assigned with intuitioninstic fuzzy pairs, which are inter-
preted as degrees of membership and non-membership, and here indicate characteristic of tokens
validly passing through a certain route. The new extension is proved to be a conservative ex-
tension of the class of the standard GNs, as its functioning and the results of its works can be
described by standard GNs.
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1 Introduction

Generalized nets (GNs) were introduced in 1982 as an extension of Petri nets and other their
extensions and modifications [2, 4, 5, 8]. Since then, the concept of GNs itself has been extended
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numerous times. Each of the GN extensions has been proved to be a conservative extension of
the standard GNs. In each of the GN extensions, the transfer of tokens between two places is
determined by the values of certain predicates. In the case of the standard GNs, these predicates
are evaluated as true or false.

Some of the GN extensions combine the concept of GNs with the theory of intuitioninstic
fuzzy sets (IFS, [6]). In the case of Intuitionistic Fuzzy GNs of Type 1 (IFGN1) and Intuitionistic
Fuzzy GN of Type 2 (IFGN2) the values of the transitions’ condition predicates are in the form of
Intuitionistic Fuzzy Pairs (IFPs). An IFP [9] is an object ⟨𝑎, 𝑏⟩, where 𝑎, 𝑏 ∈ [0, 1] and 𝑎 + 𝑏 ≤ 1,
which is used as an evaluation of an object or a process, whose components are interpreted as
degrees of membership and non-membership, or degrees of validity and non-validity, or degrees
of correctness and non-correctness, etc.

The essential difference between IFGN2s and the other extensions of GNs is that the tokens
are regarded as “quantities” which do not have initial or other characteristics. Instead of the
tokens, in the case of IFGN2, the characteristics are for the places. Intuitionistic fuzzy GN of
type 3 (IFGN3) and type 4 (IFGN4) extend the concepts of IFGN1 and IFGN2, respectively.
Intuitionistic fuzzy evaluations of the characteristics of the tokens are used in these cases, giving
their degrees of truth and falsity, or the validity and non-validity of the characteristics. All these
concepts are further extended in [1], adding characteristics of the places with intuitionistic fuzzy
estimations, under certain conditions.

Following the ideas of these extensions, a new extension of the concept of the GNs is proposed
here, a GN with Additional Intuitionistic Fuzzy Conditions for Tokens Transfer (GNAIFCTT).
Each of the tokens is assigned an IFP ⟨𝜇, 𝜈⟩, which is later exploit in the assessment of the
transitions conditions predicates. It is worth mentioning that the idea of introducing GNAIFCTT
is motivated both from practical and theoretical points of view. In the real world problems with
imprecise and hesitant knowledge prevail so having a possibility to take it into account for tokens
of GNs seems natural. On the other hand, the problem is also interesting theoretically, as it will
be shown in the next sections.

The paper is organized as follows: the formal definitions related to the GNAIFCTT are pre-
sented in Section 2. The proof that the new extension is a conservative one with respect to the
class of the standard GNs is provided in Section 3. The concluding remarks are given in Section 4.

2 Definitions

A GN of each type (a standard GN or a conservative GN extension) contains transitions, places
and tokens. The new extension of GNs requires a slight modification of the definition of a GN-
transition. The differences from the general definition of a GN-transition will be shown before
the formal definition of a GNAIFCTT.
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2.1 Transition in a Generalized net with additional intuitionistic fuzzy
conditions for tokens transfer

Every transition in a GN with additional IF conditions for token transfer is defined by a seven-
tuple:

𝑍𝐴𝐼𝐹𝐶 = ⟨𝐿′, 𝐿′′, 𝑡1, 𝑡2, 𝑟, 𝐶, ⟩,

where

(a) 𝐿′ and 𝐿′′ are finite, non-empty sets of places – the transition’s input and output places,
respectively. 𝐿′ = {𝑙′1, ..., 𝑙′𝑖, ..., 𝑙′𝑚}, 𝐿′′ = {𝑙′′1 , ..., 𝑙′′𝑗 , ..., 𝑙′′𝑛}.

(b) 𝑡1 is the current time-moment of the transition’s firing;

(c) 𝑡2 is the current value of the duration of its active state;

(d) 𝑟 is an index matrix (IM) [3, 7] with the conditions for transfer of certain tokens from the
transition’s input places to corresponding outputs. The IM 𝑟 has the following form:

𝑟 =

𝑙′′1 . . . 𝑙′′𝑗 . . . 𝑙′′𝑛
𝑙′1
... 𝑟𝑖,𝑗 = ⟨𝑟𝑖,𝑗,𝑀,𝑁⟩
𝑙′𝑖 (𝑟𝑖,𝑗 − predicates)
... (1 ≤ 𝑖 ≤ 𝑚, 1 ≤ 𝑗 ≤ 𝑛)

𝑙′𝑚

where the element 𝑟𝑖,𝑗 is a predicate in terms of the definition of the standard GNs, which
can be evaluated as 𝑡𝑟𝑢𝑒 or 𝑓𝑎𝑙𝑠𝑒, while 𝑀,𝑁 ⊆ [0, 1]. The transfer of a token 𝛼 from the
𝑖𝑡ℎ input to the 𝑗𝑡ℎ output place under the additional IF condition ⟨𝜇𝛼, 𝜈𝛼⟩, assigned to the
token 𝛼, is determined by the function 𝑓 of the GNAIFCTT definition (Section 2.2). It is
only possible when 𝑓(𝑟𝑖,𝑗) is 𝑡𝑟𝑢𝑒;

(e) 𝐶 is an IM of the capacities of the transition’s arcs:

𝐶 =

𝑙′′1 . . . 𝑙′′𝑗 . . . 𝑙′′𝑛
𝑙′1
... 𝑐𝑖,𝑗
𝑙′𝑖 (𝑐𝑖,𝑗 ∈ 𝒩 ,
... 1 ≤ 𝑖 ≤ 𝑚, 1 ≤ 𝑗 ≤ 𝑛)

𝑙′𝑚

,

where 𝒩 = {0, 1, 2, . . . } ∪ {∞}.

(f) is the transition’s type. It has the form of a Boolean expression with the identifiers of the
transition’s input places as variables, and the Boolean operations ∧ and ∨. This formula
has the following semantics:

106



∧(𝑙𝑖1 , 𝑙𝑖2 , . . . , 𝑙𝑖𝑢) — there has to be at least one token in each of the places 𝑙𝑖1 , 𝑙𝑖2 , . . . , 𝑙𝑖𝑢 ,
∨(𝑙𝑖1 , 𝑙𝑖2 , . . . , 𝑙𝑖𝑢) — there has to be at least one token in one of all places 𝑙𝑖1 , 𝑙𝑖2 , . . . , 𝑙𝑖𝑢 ,
where {𝑙𝑖1 , 𝑙𝑖2 , . . . , 𝑙𝑖𝑢} ⊂ 𝐿′.

The transition can become active only when the value of the transition’s type, evaluated as
a Boolean expression, is 𝑡𝑟𝑢𝑒.

2.2 Definition of a generalized net with additional intuitionistic fuzzy
conditions for tokens transfer

The ordered four-tuple

𝐸𝐴𝐼𝐹𝐶 = ⟨⟨𝐴, 𝜋𝐴, 𝜋𝐿, 𝑐, 𝑓, 𝜃1, 𝜃2⟩, ⟨𝐾𝐼𝐹𝑉 𝑇 , 𝜋𝐾 , 𝜃𝐾 , 𝑉𝐼𝐹𝑉 𝑇 ⟩, ⟨𝑇, 𝑡𝑜, 𝑡*⟩, ⟨𝑋,Φ, 𝑏⟩⟩

is called a Generalized Net with Additional Intuitionistic Fuzzy Conditions for Tokens Transfer
(GNAIFCTT), if:

(a) 𝐴 is a set of transitions, defined according to the definition in Section 2.1;

(b) 𝜋𝐴 is a function which gives the priorities of the transitions, i.e., 𝜋𝐴 : 𝐴 → 𝒩 ;

(c) 𝜋𝐿 is a function which gives the priorities of the places, i.e., 𝜋𝐿 : 𝐿 → 𝒩 , where 𝐿 =

𝑝𝑟1𝐴∪𝑝𝑟2𝐴, i.e., 𝐿 is the set of all GN-places, and 𝑝𝑟𝑖{𝑥1, 𝑥2, ..., 𝑥𝑛} = 𝑥𝑖, where 𝑛 ∈ 𝒩 ,
𝑛 ≥ 1 and 1 ≤ 𝑘 ≤ 𝑛;

(d) 𝑐 is a function which gives the capacities of the places, i.e., 𝑐 : 𝐿 → 𝒩 ;

(e) 𝑓 is a function which evaluates the truth values of the predicates of the transition’s condi-
tions. Despite the more complex nature of the elements in the IM 𝑟 in each transition, the
values obtained by this function are true and false, just like the case of the standard GNs.
Again, if 𝑟𝑖𝑗 = ⟨𝑟𝑖𝑗,𝑀,𝑁⟩ is the predicate in the transition conditions, which should deter-
mine the transfer from the 𝑖𝑡ℎ input to the 𝑗𝑡ℎ output place under the additional IF condition
⟨𝜇𝛼, 𝜈𝛼⟩, assigned to the token 𝛼, then 𝑓(𝑟𝑖,𝑗) is evaluated as

𝑓(𝑟𝑖,𝑗) = 𝑓(𝑟𝑖,𝑗).𝑓(”𝜇𝛼 ∈ 𝑀”).𝑓(”𝜈𝛼 ∈ 𝑁”).

This transfer is only possible when 𝑓(𝑟𝑖,𝑗) is true.
Since the additional IF conditions ⟨𝜇, 𝜈⟩ are assigned to each token at the beginning of the
GN functioning and they remain constant during the GN functioning, an answer could be
given to a question like “Is there a chance that the token will pass through all the places of
a certain route?”.
Let {𝑟𝑖𝑗 = ⟨𝑟𝑖𝑗,𝑀,𝑁⟩} be the set of all predicates which need to be estimated in a given
route. If 𝜇 /∈ [max inf 𝑀,min sup𝑀 ] or 𝜈 /∈ [max inf 𝑁,min sup𝑁 ], then this route
is not possible for the token and there is no need for the predicates 𝑟𝑖𝑗 to be evaluated.
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(f) 𝜃1 is a function which gives the next moment of time when a transition can be activated,
i.e., 𝜃1(𝑡) = 𝑡′, where 𝑡 = 𝑝𝑟3𝑍, and 𝑡, 𝑡′ ∈ [𝑇, 𝑇 + 𝑡*] and 𝑡 ≤ 𝑡′. The value of this function
is calculated when the transition terminates its active state;

(g) 𝜃2 is a function which gives the duration of the active state of a transition, i.e., 𝜃2(𝑡) = 𝑡′,
where 𝑡 = 𝑝𝑟4𝑍, 𝑡 ∈ [𝑇, 𝑇 + 𝑡*] and 𝑡′ ≥ 0. The value of this function is calculated at the
moment of the transition’s activation;

(h) 𝐾𝐴𝐼𝐹𝐶 (or 𝐾) is the set of tokens to which an additional IF condition will be assigned, in
order to determine the possibility for their transfer;

(i) 𝜋𝐾 is a function which gives the priorities of the tokens, i.e., 𝜋𝐾 : 𝐾 → 𝒩 ;

(j) 𝜃𝐾 is a function which gives the moment of time when a certain token can enter the net,
i.e., 𝜃𝐾(𝛼) = 𝑡, where 𝛼 ∈ 𝐾 and 𝑡 ∈ [𝑇, 𝑇 + 𝑡*];

(k) 𝑉𝐴𝐼𝐹𝐶 is the function which assigns the additional IF conditions to each token upon en-
tering the net. For now, this condition will not be changed during the functioning of the
GNAIFCTT. 𝑉𝐴𝐼𝐹𝐶 : 𝐾 → {⟨𝑎, 𝑏⟩|𝑎, 𝑏 ∈ [0, 1], 𝑎 + 𝑏 ≤ 1};

(l) 𝑇 is the moment of time when the GN starts functioning. This moment is determined with
respect to a fixed (global) time-scale;

(m) 𝑡𝑜 is an elementary time-step related to the fixed (global) time-scale;

(n) 𝑡* is the duration of the GN functioning;

(o) 𝑋 is the function which assigns initial characteristics to each of the tokens when they enter
the GN;

(p) Φ is a characteristic function which gives a new characteristic to each token upon its transfer
from an input to an output place of a certain transition;

(q) 𝑏 is a function which gives the maximum number of characteristics a certain token can
receive, i.e., 𝑏 : 𝐾 → 𝒩 .

2.3 Algorithm for transition functioning

The general algorithm for transition’s functioning, described in [4, 5, 8], is slightly modified
here to take into consideration the specifics of the newly defined GNAIFCTT. The algorithm for
tokens transfer after the moment of time 𝑡1 = 𝑡𝑖𝑚𝑒 (the current GN moment of time), denoted by
algorithm A, takes into consideration the possibilities of merging and splitting tokens.

The list of tokens which can be merged with a given token 𝛼 have to be specified in the initial
characteristics of this 𝛼 token. For example, the expression

𝑥𝛼
0 = “⟨{𝛽1, ..., 𝛽𝑘}, 𝑥𝛼,*

0 ⟩”
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denotes that the 𝛼 token can be merged with the tokens in the set {𝛽1, ..., 𝛽𝑘}. The rest of the
information of the token’s initial characteristics is stored in 𝑥𝛼,*

0 .

The algorithm A can be described in 12 steps, as follows:

A01 Sort the input and output places of the transitions by their priorities.

A02 Form two lists of tokens in each input place 𝑙. The first list contains those of the tokens that
might be transferred to a certain output place during the current time moment. Sort these
tokens by their priorities. The second list is empty at first. The two lists shall be denoted
with 𝑃1 and 𝑃2, respectively.

A03 Generate an empty index matrix 𝑅 that corresponds to the index matrix of the predicates 𝑟.
The values in the matrix 𝑅 can only be 0 or 1, which correspond to predicate evaluations
false and true. Assign 0 to all elements 𝑅𝑖,𝑗 of 𝑅 which:

∙ are in a row that corresponds to an empty input place, i.e., there are no tokens in the
input place that can be transferred to an output place of the current transition;

∙ are placed in the position (𝑖, 𝑗) for which the predicate 𝑟𝑖,𝑗 is set as false or 𝑐𝑖,𝑗 = 0,
i.e., the current capacity of the arc between the 𝑖𝑡ℎ input place and the 𝑗𝑡ℎ output place
is 0.

Proceed with step A04.

A04 Iterate through the input places in the order set by their priorities, starting with the place
with highest priority for which no token has been transferred during the current time-step
and which has at least one token in it. The token 𝛼, which might be transferred on the
current time-step with the additional IF condition ⟨𝜇𝛼, 𝜈𝛼⟩, is the one with the highest
priority in the 𝑃1 list of the current input place. Perform the following steps in order to
determine if and where to transfer the current token.

A04a Find the next 𝑅𝑖,𝑗 value on the relevant row of the IM 𝑅, which has not been set on
the current time-step. If such a value exists, go to step A04b. If all the values on the
relevant row of the IM 𝑅 have been checked, go to step A04e.

A04b Check if the relevant output place, which the token 𝛼 might be transferred to, is full.
If so, go to step A04c, otherwise go to step A04d.

A04c Check if the relevant output place has a token (or tokens) that can be merged with the
one being transferred. If so, go to step A04c. Otherwise, go to step A04d.

A04d Evaluate the truth value of the corresponding predicate 𝑟𝑖,𝑗 of the index matrix 𝑟. If
𝑓(𝑟𝑖,𝑗) = 𝑡𝑟𝑢𝑒, set the 𝑅𝑖,𝑗 value of 𝑅 to 1 and proceed with step A04e. Otherwise,
set the 𝑅𝑖,𝑗 value to 0 and go to step A04a.

A04e If all the values on the relevant row are 0, go to step A05. Otherwise, go to step A04f.
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A04f If there are 𝑅𝑖,𝑗 values set to 1, the token 𝛼 splits in as many new tokens as the
number of the 𝑅𝑖,𝑗 values set to 1. These newly generated tokens are identical to the
original token 𝛼. They are transferred to the corresponding output places under the
same additional IF conditions ⟨𝜇𝛼, 𝜈𝛼⟩ and are merged with specified tokens in the
new hosts, if there are such.

Since these additional conditions ⟨𝜇, 𝜈⟩ could be considered as a degree of shrinking
within certain limits, or a degree of passing through a certain route, when the token 𝛼

is merged with a token 𝛽 in a relevant output place, the following strategy for merging
could be considered, the additional IF condition for the token 𝛽 to be changed to
⟨min(𝜇𝛼, 𝜇𝛽),max(𝜈𝛼, 𝜈𝛽)⟩.
Evaluate the characteristic function of these output places. Assign these values as
new characteristics to the corresponding transferred tokens upon entering the output
places.

Proceed with step A05.

A05 If the highest priority token cannot be transferred during the current time step, move the
token to the 𝑃2 list of the input place.

A06 Increase by 1 the current number of tokens in each output place to which a token has been
transferred if the token has not been merged with any of the other tokens in the host. Do
not change the current number of tokens in the output place otherwise.

A07 Decrease by 1 the current number of tokens in each input place from which a token has
been transferred. If the current number of tokens in such an input place becomes 0, set to 0

all the elements in the corresponding row of the index matrix 𝑅.

A08 Decrease by 1 the capacities of all the arc through which a token has been transferred. If
the current capacity of an arc becomes 0, assign 0 to this element of the index matrix 𝑅 that
corresponds to the arc.

A09 If there are more input places with lower priority from which no token has been transferred
to an output place, go to step A04. Otherwise, go to step A10.

A10 Add 𝑡0 to the current model time.

A11 If the value of the current time is less than or equals 𝑡1 + 𝑡2 (the time components of the
considered transition), go to A04. Otherwise, go to step A12.

A12 End of the transition’s functioning.

The general algorithm for GNAIFCTT functioning is no different from the one for the stan-
dard GN.
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3 GNAIFCTT as a conservative extension
of the standard generalized net

Let Σ be the class of the standard GNs and Σ𝐴𝐼𝐹𝐶 be the class of the GNAIFCTT. Every standard
GN is a GNAIFCTT, i.e., the relation

Σ ⊢ Σ𝐴𝐼𝐹𝐶

holds.
Every standard GN can be seen as a GNAIFCTT in which 𝑉𝐴𝐼𝐹𝐶(𝛼) = ⟨1, 0⟩, ∀𝛼 ∈ 𝐾 and

the intervals 𝑀,𝑁 are [0, 1],∀𝑟𝑖,𝑗 in the IM 𝑟 with the transitions’ condition predicates.
Therefore, GNAIFCTTs are extensions of the standard GNs.
In addition, every GNAIFCTT can be represented as a standard GN, i.e., GNAIFCTTs are

conservative extensions of GNs.

Theorem 1. The class Σ𝐴𝐼𝐹𝐶 is a conservative extension of the class Σ, i.e.,

Σ𝐴𝐼𝐹𝐶 ≡ Σ.

Proof. It is sufficient to show that the functioning and the results of the work of every GNAIFCTT

can be described by some ordinary GN.
Let the GNAIFCTT 𝐸 be given

𝐸 = ⟨⟨𝐴, 𝜋𝐴, 𝜋𝐿, 𝑐, 𝑓, 𝜃1, 𝜃2⟩, ⟨𝐾𝐴𝐼𝐹𝐶 , 𝜋𝐾 , 𝜃𝐾 , 𝑉𝐴𝐼𝐹𝐶⟩, ⟨𝑇, 𝑡𝑜, 𝑡*⟩, ⟨𝑋,Φ, 𝑏⟩⟩.

A standard GN 𝐺 will be constructed, with the same time components and the same num-
ber of transitions as 𝐸. For every transition 𝑍 in 𝐸, a corresponding transition 𝑍𝐺 in 𝐺 will be
constructed so that the tokens which enter the corresponding input places with the same charac-
teristics are transferred to the corresponding output places with equal characteristics.

𝑍𝐺

▽
𝑙′1k
...

...

-
𝑙′′1k-

𝑙′𝑖k
...

...

-
𝑙′′𝑗k-

𝑙′𝑚k-
𝑙′′𝑛k-

𝑙𝑍k-

Figure 1. 𝑍𝐺 of 𝐺
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Let 𝐺 be a standard GN with the following definition:

𝐺 = ⟨⟨𝐴𝐺, 𝜋𝐴, 𝜋
𝐺
𝐿 , 𝑐, 𝑓

𝐺, 𝜃1, 𝜃2⟩, ⟨𝐾𝐺, 𝜋𝐺
𝐾 , 𝜃

𝐺
𝐾⟩, ⟨𝑇, 𝑡𝑜, 𝑡*⟩, ⟨𝑋𝐺,Φ𝐺, 𝑏⟩⟩.

𝐴𝐺 is the set of transitions of G. Let 𝑍𝐸 be an arbitrary transition in the GNAIFCTT 𝐸

𝑍𝐸 = ⟨𝐿′, 𝐿′′, 𝑡1, 𝑡2, 𝑟, 𝐶, ⟩.

The corresponding transition in the standard GN 𝐺 will be defined in the following way (see
Fig. 1)

𝑍𝐺 = ⟨𝐿′
𝐺, 𝐿

′′
𝐺, 𝑡1, 𝑡2, 𝑟

𝐺,𝑀𝐺,
𝐺
⟩,

where 𝐿′
𝐺 = 𝐿′ ∪ {𝑙𝑍}, 𝐿′′

𝐺 = 𝐿′′ ∪ {𝑙𝑍},
𝐺

= ∧( , 𝑙𝑍).

An additional place 𝑙𝑍 is added to every transition 𝑍 of 𝐸 with a token 𝜔𝑍 , which enters the
net with the start of its functioning and stays in 𝑙𝑍 throughout the whole GN functioning. The
initial characteristic of this token is the set of intervals {(𝑀𝑖,𝑗, 𝑁𝑖,𝑗)|𝑖 ∈ 𝑝𝑟1𝑍

𝐺, 𝑗 ∈ 𝑝𝑟2𝑍
𝐺} used

in the IM 𝑟 in the definition of 𝑍𝐸 . The place 𝑙𝑍 has the highest priority among the places of the
transition 𝑍𝐺, so that the estimation of the predicates could be possible.

If 𝑟 = 𝑝𝑟5𝑍
𝐸 = [𝐿′, 𝐿′′, {𝑟𝑙𝑖,𝑙𝑗}] has the form of an IM, them the corresponding IM 𝑟𝐺 has

the form:
𝑟𝐺 = 𝑝𝑟5𝑍

𝐺 = [𝐿′ ∪ {𝑙𝑍}, 𝐿′′ ∪ {𝑙𝑍}, {𝑟𝐺𝑙𝑖,𝑙𝑗}],

(∀𝑙𝑖 ∈ 𝐿′)(∀𝑙𝑗 ∈ 𝐿′′)(𝑟𝐺𝑙𝑖,𝑙𝑗 = 𝑟𝑙𝑖,𝑙𝑗),

(∀𝑙𝑖 ∈ 𝐿′)(∀𝑙𝑗 ∈ 𝐿′′)(𝑟𝐺𝑙𝑖,𝑙𝑍 = 𝑟𝐺𝑙𝑍 ,𝑙𝑗
= 𝑓𝑎𝑙𝑠𝑒),

𝑟𝐺𝑙𝑍 ,𝑙𝑍
= 𝑡𝑟𝑢𝑒.

If 𝐶 = 𝑝𝑟6𝑍
𝐸 = [𝐿′, 𝐿′′, {𝑐𝑙𝑖,𝑙𝑗}] has the form of an IM, them the corresponding IM 𝑀𝐺 has

the form:
𝑀𝐺 = 𝑝𝑟6𝑍

𝐺 = [𝐿′ ∪ {𝑙𝑍}, 𝐿′′ ∪ {𝑙𝑍}, {𝑚𝐺
𝑙𝑖,𝑙𝑗

}],

(∀𝑙𝑖 ∈ 𝐿′)(∀𝑙𝑗 ∈ 𝐿′′)(𝑚𝐺
𝑙𝑖,𝑙𝑗

= 𝑐𝑙𝑖,𝑙𝑗),

(∀𝑙𝑖 ∈ 𝐿′)(∀𝑙𝑗 ∈ 𝐿′′)(𝑚𝐺
𝑙𝑖,𝑙𝑍

= 𝑚𝐺
𝑙𝑍 ,𝑙𝑗

= 0),

𝑚𝐺
𝑙𝑍 ,𝑙𝑍

= 1.

𝐴𝐺 is the set of all transitions of the standard GN 𝐺, constructed based on the transitions of
the GNAIFCTT 𝐸.

𝜋𝐺
𝐿 = 𝜋𝐿 ∪ 𝜋{𝑙𝑍 |𝑍∈𝐴}, where the function 𝜋{𝑙𝑍 |𝑍∈𝐴} determines the priorities of the additional

places 𝑙𝑍 as the highest among the priorities of the places of the transition 𝑍 ∈ 𝐴.
𝑐𝐺 = 𝑐 ∪ 𝑐{𝑙𝑍 |𝑍∈𝐴}, where 𝑐{𝑙𝑍 |𝑍∈𝐴}(𝑙𝑍) = 1.
𝐾𝐺 = 𝐾𝐴𝐼𝐹𝐶 ∪{𝜔𝑍 |𝑍 ∈ 𝐴}, i.e., the set of tokens of the ordinary GN includes all the tokens

of the GNAIFCTT 𝐸 and the additional tokens 𝜔𝑍 in the 𝑙𝑍 places.
The function 𝑋𝐺 which determines the initial characteristics of the tokens is defined as

𝑋𝐺 = 𝑋 ∪{𝑥𝛼
0 | 𝛼 ∈ 𝐾, 𝑥𝛼

0 = 𝑉𝐴𝐼𝐹𝐶(𝛼), 𝑥𝛼
0 ∈ {⟨𝑎, 𝑏⟩|𝑎, 𝑏 ∈ [0, 1], 𝑎+ 𝑏 ≤ 1}}∪{𝑥𝜔𝑍

0 |𝑍 ∈ 𝐴}.
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Φ𝐺 = Φ ∪ Φ{𝜔𝑍 |𝑍∈𝐴}, where Φ{𝜔𝑍 |𝑍∈𝐴}(𝜔𝑍) = ∅, i.e., no additional characteristics are
assigned to the additional tokens 𝜔𝑍 in each transition 𝑍𝐺.

Now, do the two GNs 𝐸 and 𝐺 function equally?
The functioning and the results of the work of the transition 𝑍𝐺 in 𝐺 will be compared to the

functioning and, respectively, the results of the work of its corresponding transition 𝑍𝐸 in 𝐸.
These two transitions become active at the same moment of time and have equal duration of

the functioning. The priorities and the capacities of the corresponding places are equal, as well
as the capacities of the arcs.

Two arbitrary tokens, 𝛼𝐸 and its corresponding token 𝛼𝐺, different from the additional tokens
𝜔𝑍 in the places 𝑙𝑍 , will enter the two corresponding input places of the transitions 𝑍𝐸 and 𝑍𝐺

at the same time. The token 𝛼𝐺 will have all the initial characteristics of 𝛼𝐸 , plus the additional
IF condition ⟨𝜇𝛼𝐺 , 𝜈𝛼𝐺⟩ for the transfer. The set of intervals 𝑀𝑙𝑖,𝑙𝑗 and 𝑁𝑙𝑖,𝑙𝑗 , necessary for the
evaluations of the transition conditions predicates, could be found in the initial characteristics of
the token 𝜔𝑍 . The predicated in both transitions conditions (𝑍𝐸 and 𝑍𝐺), therefore, will be the
evaluated as equal.

The two tokens will be transferred to corresponding output places and will receive the same
characteristics. The characteristic functions in both of the nets are the same for all the corre-
sponding places. The only difference in 𝐺 is that no additional characteristics are assigned to the
tokens 𝜔𝑍 in the additional places of the transitions 𝑍𝐺.

Therefore, the corresponding tokens behave in the same way. Since they are chosen randomly,
it can be concluded that the same assertion can be made for any other pair of corresponding
tokens of the nets. This leads to the point that the two corresponding transitions 𝑍𝐸 and 𝑍𝐺 have
identical behaviour. Hence, the standard GN 𝐺 can describe the functioning and the work of the
GNAIFCTT 𝐸.

4 Conclusion

A new extension of the concept of the standard generalized nets is presented here with additional
intuitionistic fuzzy conditions for the transfer of each token. The possibilities of its application
will be studied in the near future. One feasible direction of further studies is the construction of IF
histograms [10] at each time-step of the GN’s functioning. The IF modal operators “necessity”
and “possibility” could be applied on the IF histograms in order to determine to what extend the
places of the net have been filled.

In addition, all the possible routes for a certain token 𝛼 could be estimated. Since the ad-
ditional IF conditions do not change during the GN functioning, an answer could be given to
a question like “Is there a chance that the token will pass through all the places of a certain
route?”. If ⟨𝜇, 𝜈⟩ for each token are to be changed during the GN functioning, this kind of task
will become undetermined. This will be a matter of further research.
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