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GENERALIZED CONSTRAINTS AND ENTROPIES

In the immense majority of the cases, Tsallis entropy has been employed in the investiga-

tion of anomalous situations when compared with those ones that occur in the Boltzmann-

Gibbs-Shannon scenario (q = 1), where the index q is usually choice in order to give an

improved description of the problem under investigation[15]. In this context, a large amount

of applications of the Tsallis entropy are based on the maximization of this entropy subject
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the ith state in q choices and Pi is the corresponding normalized version. Note that these
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i } or {Pi}) can be only a small part of the W !/[q!(W − q)!] possible ones

when q choices there are realized. In the context of Tsallis entropy, the constraints (9) were
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The resulting probabilities from the maximization of the Tsallis entropy only subject to

the first constraint is pi = 1/W and the corresponding Tsallis entropy is Sq = lnq W , where

lnq x = (1 − x1−q)/(q − 1) is referred as q-logarithm. Note also that the expression (2) can

be written as Sq = −�
i pi lnqpi. When the constraints (1) and one from (9) (the third in
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can be identified with a Sq1···qN . Notice that Sq1···qN exists only when N ≤ W . Note also

that Sq1···qN is the probability to obtain q1 objects in a class, q2 objects in another one and

so on in a random choice with reposition of q objects. As well as we formally extended q to

a real number to obtain the Tsallis entropy, we can enlarge the family of Sq1···qN considering

each qi as a real number too. In these expressions, if convenient, logarithmic contributions

can be viewed as limiting case of p qn
in .

PAREI AQUI

The Tsallis entropy has some important properties[14, 16] that Sq1···qN exhibits too. These

properties has usually been employed to characterize Sq as an entropy[14, 16]. To present

these common properties, S is used to represent indistinctly Sq or Sq1···qN in the following.

i - (Positivity) S ≥ 0 for any set of probabilities {pi}. When q > 0, q1 > 0, · · ·, and qN > 0,

the equality hold only for a certainly (pi = 1 and pj = 0 for j �= i).

ii - (Equiprobability) Extremum for S subject to the constraint (1) is obtained for pi = 1/W

(i = 1, · · · ,W ).

iii - (Impossibility of events) For q > 0, q1 > 0, · · ·, and qN > 0, S(p1, · · · , pW , 0, · · · , 0) =

S(p1, · · · , pW ). In the left hand of this equality, the states exceedingW have zero probability.

iv - (Symmetry) S is invariant under any permutation of the W probabilities.

v - (Concavity) Consider the three set of probabilities {pi}, {p�i} and {p��i } such that p��i =

λpi + (1− λ)p�i with 1 > λ > 0. S is concave function of the probabilities if

S(p��1, · · · , p��W)>λS(p1, · · · , pW)+(1− λ)S(p�1, · · · , p�W). (8)

This occurs for q > 0 and for a set of q1 > 0, · · · , qN > 0. A numerical study indicated

that Sq1···qN is concave at least for 1 ≥ qi > 0 and 6 ≥ N ≥ 2. If the qi’s are unequal

and principally bigger than 1, the concavity can change (be convex) or can be undefined.

(VERIFICAR)

From now, Sq1···qN will be referred as crossing entropy.

For n is positive integer number, the identity (??) suggests why some Sq1···qN are not
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Football has received a lot of attention from

PL(z) =
1

π




� ∞
0
e−γqα cos(qz) dq

dy

dx
= ax − b x2

Sk → Sk + �k
(1)

�k = |1 +N(0, ρk|
(2)

ρk =






ρa se Sk = min{Sk−1, Sk, Sk+1}
ρb se Sk = max{Sk−1, Sk, Sk+1}
ρc em outro caso .

(3)

Sk(t + 1)− Sk(t) = AkSk(t)− BkSk(t)
2 (4)

Ak e Bk são números aleatórios (5)

Ak = 1− λk (6)

λk+1 = (a0 + a1λk)�k (7)

1


