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Abstract. An act of communication, A, may be represented as a system 
of classes (or sets) with the structure A = (T, X, D), where T, X, and D 
are parts of a population P, so that T is not void, X cannot be equal to 
P, T and X are disjoint classes, and if T is an empty class then D is also 
empty. T is understood as the class of all addressees of the message, M, 
sent by E through the act A, X contains those members of the popula-
tion P which should not receive the message M, while D represents the 
members of P which has access to the channel used by E during the com-
munication act A and are able to decipher the code or the language used 
by the sender. The message can be received by any member of D no matter 
if he is an addressee or not. Any receiver has the possibility to send the 
message further, becoming a sender of a new act of communication; in 
this way, two acts of communication are composed. This paper is focused 
on the properties of the composition of communication acts and on the 
fashion the composition affects the intention of the sender. For instance, 
even if the sender wishes to keep the message hide for certain members of 
P, he has no means to accomplish such a goal since, through successive 
composites communication acts, the message might reach every element 
of the population P.
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A communication act (Narula 2006, 2) is the act of a sender, E, who sends a 
message, M, towards one or more addressees (Huang, Wu 2012, 116), T, using a 
channel, C, and a code or a language, L (Baecker 2013, 87). While E is unique, (for 
every sender we have to distinguish a separate act of communication), T repre-
sents a set or a class, also called „target”, inside of a population P, which cannot 
be empty. At their turn, C and L define the domain, D, of the communication act 
relatively to the population P. The elements of D are those members of P which 
have access to the message M; only they can receive the message.

By a communication act (Noth 2011, 203), the sender intents (Bach 1992, 389) 
that the message be received by the addressees but, in the same time, there could be 
some members of the population P which, according to the intention of the sender, 
should not receive the message. For instance, when somebody sends a letter to one 
or more addressees, there is the possibility that letter should not be received by oth-
er people. We will call such members of P, excluded people, X, namely, X contains 
all members of P which should not receive the message sent by E. Obviously, X has 
to be strictly included into P, because, if X were identical to P, then T would be void 
against the mentioned condition to have a communication act.

Keeping into sight the previous considerations, we reach the following defini-
tion of a communication act:

We will call „communication act” a system of classes (or sets) (T, X, D), so that:   (1)
1) T, X, and D are parts of a population P;
2) T ≠ Æ; 
3) X ≠ P;
4) T ∩ X = Æ;
5) If T is empty, then D is empty too.

The communication act (Narula 2006, 16) is defined relatively to a random 
population P. Such an act circumscribes inside P the class of addressees, T, the 
class of excluded people, X, and the domain, D, containing all members of P able 
to receive the message (Narula 2006, 12). The class T cannot be empty because the 
intention of the sender is the message be received by somebody. Moreover, T and 
X has to be disjoint classes; it would be a contradiction to admit that a member of P 
must, after the same act of communication, receive and not receive the message. It 
is not possible that all members of P belong to X while T, as a part of P, is outside 
of X and T is not void. On the other hand, if T is void, then D must be also void. 
The emptiness of T means that the sender has no intention to transmit the message 
so it would be senseless to use a channel or a code to communicate it. A commu-
nication act can be represented using diagrams like the following one, where the 
conditions that should be accomplished by its components are displayed as rela-
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tions among certain subclasses of P:

Figure 1. Communication act

The communication acts can be classified using the criterion of the values of 
their parameters. For instance, the sender intents to perform a public communica-
tion act if the message is sent towards all members of a population; in this case, 
the target is just the entire population, namely, T = P. Since T and X are disjoint 
classes, the excluded class has to be empty, X = Æ. Hence, a public communication 
act is represented through a system like (P, Æ, D).

Figure 2. Public communication act

There cannot be a communication act without addressees because, in such a 
case, the intention of the sender is to keep the message for himself. Therefore, if 
T is empty, we have to do with a non-communication act (Narula 2006, 6), corre-
sponding to a system such as (Æ, X, Æ). Since T is void, for a non-communication 
act (Narula 2006, 6), D must be, at its turn, empty, according to the properties of 
communication acts (1). In this case, the excluded class can vary from empty class 
to the entire population. In the first situation, E does not send the message al-
though he takes no measure in order that somebody else learns it. If X is extended 
to the entire population, we faced with an absolute non-communication act, name-
ly, (Æ, P, Æ), when E intents that no one will access to the message.
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Figure 3. Non-communication act

Once the message is sent, it is probable that some members of P will receive 
it. An act of receiving cannot be a component of a communication act because the 
two operations, sending and receiving, are completely independent one another. 
It follows there is a class of receivers, R, inside P, which can take values from the 
void class to the entire population: R Ì P. On the other hand, the receivers neces-
sarily belong to the domain of a communication act, since the message is receiva-
ble only where the population is covered by the communication channel and only 
by the members of P able to decipher the code, R Ì D.

Figure 4. Receivers of a communication act

Moreover, the target and the class of receivers are independent one another. 
Nothing can prevent that the message be received by members of P outside of T, 
even by the members of X, against the goal of the sender. Therefore, the receiving 
of a message is a distinct act and it cannot be seen as a communication act or as 
a component of a communication act. However, some receivers of the message 
could initiate other communication acts sending the message further, towards 
other addressees. In this way, the original communication act is composed with 
another one resulting a composite communication act.
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Figure 5. Composition of communication acts

We could reformulate the Huygens principle concerning wave propagation so 
that it will fit to the communication phenomena: every receiver of a message can 
become a source spreading that message throughout a population. If a receiver 
sends the received message of an act of communication A1, he performs a new 
communication act, A2, generating the composite act A: A = A1 o A2. If A is the 
system (T, X, D), then:

1. T = T1 È T2; (2)
2. X = X1 Ç X2;
3. D = D1 È D2.

We will agree that the sender of A and the original sender of A1 are identical 
while the sender of A2 plays the role of an intermediate, he only sends the mes-
sage of A1 further. Some properties of the composite communication acts are the 
following:

1) By composing two communication acts we will obtain another communica-
tion act. With other words, a composite communication act satisfies the conditions 
(1) if its components are, at their turn, communication acts. If we suppose that A1 
and A2 are communication acts, it follows:

1. T, X and D are parts of P: (3)
1.1. If T1 and T2 are included to P, then their reunion is also included to P.
1.2. If X1 and X2 are parts of P, then their intersection is a part of P.
1.3. If D1 and D2 are included to P, then D, as their reunion, is included to P.
2. T cannot be an empty set.
2.1. T1 and T2 are not empty (supposition);
2.2. T = T1 È T2;
2.3. T is not empty.
3. T and X are disjoint.
3.1. T1 Ç X1 = Æ and T2 Ç X2 = Æ (supposition);
3.2. T Ç X = (T1 È T2) Ç (X1 Ç X2);
3.3. T Ç X = (T1 Ç X1 Ç X2) È (T2 Ç X1 Ç X2);
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3.4. T Ç X = Æ.
4. If T is void then D is also void.
4.1. If Ti is void then Di  is void (supposition);
4.2. T = (T1 È T2) = Æ (supposition);
4.3. T1 = Æ and T2 = Æ;
4.4. D1 = Æ and D2 = Æ;
4.5. D = (D1 È D2) = Æ.

2) An act of communication can be composed with another act if it has receiv-
ers. If there is no receiver, then it cannot be a new sender of the message and the 
composition cannot be performed. Therefore, a necessary condition for composi-
tion is that the domain of the initial act be not empty. For instance, a non-commu-
nication act cannot be further composed with another communication act. One can 
use this property of the non-communication acts to stop the composition chain.

3) The public communication act is an absorbing element for composition. If an 
act of communication is composed with the absorbing element, it will result the 
absorbing element of composition. Hence, the absorbing element, A1, satisfies the 
following relation:

A1 o A2 = A1. From this relation it follows: (4)
1. T1 È T2 = T1.
1.1. T2 Ì T1 for any T2;
1.2. T1 = P.
2. X1 Ç X2 = X1.
2.1. X1 Ì X2 for any X2;
2.1. X1 = Æ.
3. D1 È D2 = D1.
3.1. D2 Ì D1 for any D2;
3.2. D1 = P.
4. The absorbing element of composition is just the system (P, Æ, P), namely, a pu-

blic communication act.

For instance, if a certain act (T, X, D) is composed with a public communication 
act, (P, Æ, P), we will obtain: (T, X, D) o (P, Æ, P) = (T È P, X Ç Æ, D È P) = (P, Æ, 
P). We notice that the result of the composition is just a public communication act.

4) The absolute non-communication act is the identity element of composition, 
with other words, any act composed with an absolute non-communicative act re-
mains unchanged. Let us suppose that A2 is the identity element of composition. 
In this case, it successively follows:
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A1 o A2 = A1. (5)
1. T1 È T2 = T1.
1.1. T2 Ì T1 for any T1;
1.2. T2 = Æ.
2. X1 Ç X2 = X1.
2.1. X1 Ì X2 for any X2;
2.1. X2 = P.
3. D1 È D2 = D1.
3.1. D2 Ì D1 for any D2;
3.2. D2 = Æ.
4. The identity element of composition is represented through the system (Æ, P, Æ), 

respectively, it is an absolute non-communication act.

This time, let us compose an absolute non-communication act to a randomly 
chosen communication act: (T, X, D) o (Æ, P, Æ) = (T È Æ, X Ç P, D È Æ) = (T, X, 
D). We notice that the left member of composition remains unchanged, since the 
absolute non-communication act is the identity element for composition.

The sender aims through a communication act that all addressees shall receive 
the message and no excluded people will reach the message. Therefore we can 
say that an act A = (T, X, D) is effective (Cobley, Schultz 2013, 163) if the following 
conditions are fulfilled:

(C1) T Ì R, all addressees are receivers; (6)
(C2) X Ì R*, all excluded people will not receive the message 

(here, R* is the complementary class of R related to P).

Figure 6. Effective communication act

Taking into account that through composition the domain, D, becomes larger 
and the class of receivers, R, is included in D, it follows that, through composi-
tion, the condition C1 is easier to accomplish, while the condition C2 is possible to 
be missed. If the composition will continue indefinitely, at a future moment, the 
domain could cover entire population and, in this way, it becomes probable that 
some excluded members of P will receive the message (Narula 2006, 7). We may 
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say that no matter what the sender would do, the secret cannot be kept forever. 
The sender could try to constrain or persuade, using various means, the potential 
receivers to not spread the message further but any receiver is, in fact, fully free 
to send or not the received message. Therefore, the sender has no effective means 
to prevent some excluded people to learn the message after a certain number of 
composition steps.

Figure 7. The secret cannot be preserved

Let us take a simple case of composition where after every act of communica-
tion of a composition chain, there is the same number of new receivers, R, and 
from these, E become senders of the message. For instance, after the first step, R 
members of P receive the message M sent by the sender E0, and during the second 
step, E senders transmit the same message to other addressees etc. In this way, the 
message spreads among the members of P in the following fashion:

Step 1: R receivers, E senders. (7)
Step 2: ER receivers; E2 senders.
Step 3: E2R receivers; E3 senders …
Step n: En-1R receivers; En senders.

After n steps, there are Rn = R + ER + E2R + … + En-1R receivers. We notice that 
through composition, the number of receivers grows geometrically, with the ratio 
R. Therefore, the number of receivers after n steps is given by the following rela-
tion:

1. R n = R(En – 1)/(E – 1), for E ¹ 1. (8)
2. Rn = nR, if E = 1.

If the entire population contains N members, the condition that a composite act 
to cover it after n steps, is that the number of all receivers be equal to N:

1. Rn = N, namely, (9)
2. R + ER + E2R + … + En-1R = N. If R is taken as common factor, then we got:
3. R(1 + E + E2 + … + En-1) = N. But the expression between parentheses represents just the 
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number of all senders after n steps of composition, En. It follows that:
4. N = REn, therefore:
5. En = N/R.

In order to cover the entire population through a composite act of communica-
tion, we need a number of senders proportionally to the size of the population for 
a given R. If the elements of the composition are only public communication acts, 
keeping into account that the ratio r = R/N measures the rating of such an act of 
communication (Wimmer, Dominick 1987, 308), the number of senders necessary 
to cover a population with N members during a composite act of communication 
is in inverse proportion to the rating of the composed acts:

En = 1/r. (10)

For instance, if the rating of a public communication act is equal to unity, then 
the composition is not necessary, because a single act of communication is enough 
to cover the entire population, En = 1/1 = 1, and reciprocally. If there are necessary 
n senders to cover the population P, then the rating of the composed acts is r = 1/En 
= 1/n; the higher the number of the necessary senders, the smaller the rating of the 
elements of a composite act and vice versa.
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