Some properties of residuated lattices using two parameters
derivations
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Residuation is a fundamental concept of ordered structures. Non classical logic is closely
related to logical algebraic systems and it is well-known that the algebraic study of logical
systems plays a significant role in artificial intelligence, formal concept analysis for example
([5],[14]). Such systems are usually modeled as partially ordered sets together with suitable
operations reflecting their properties. Residuated lattices are obtained by adding a residuated
monoid operation on lattices. Researches based on residuated lattices have shown them as
valuable tools for solving both algebraic and logical problems ([7],[15]).

The notion of derivation, which comes from mathematical analysis, is useful for studying
some structural properties of various kinds of algebra, in particular it has allowed to characterize
distributive and modular lattices. Indeed it has been applied to theory of algebras with two
operations + and . specially to the theory of commutative rings in 1957 [12] by Posner. For a
ring R := (R;+,.), amap d : R — R is called a derivation if it satisfies the condition : For all
T,y € R,

dlx+y) = d(z)+dy)
dlzy) = d(x).y+x.dy).

It was applied to the theory of lattice £ := (L; V, A) by Szdsz in 1975 [13], where the operations
+ and . were interpreted as lattice operations V and A respectively. Further, the concept of
derivation is also applied to other algebra, such as BCI- algebra by Y. B. Jun and X. L. Xin in
2004 [8], later by Alsheri in MV-algebra in 2010 [2]. P. He proposed the notion of derivation
in residuated lattices [6] in 2016. Based on [16], the concept of derivation was extended to f-
derivation in lattices by Ceven and Ozturk [4], in this work authors characterized distributive,
modular lattices by using f-derivation. Maffeu et al introduced the concept of f-derivation in
residuated multilattice in 2019 [11] . The concept was further explored in the form of (f,g)-
derivations in lattices by Asci in 2008 [3], later by Alsatayhi on BL-algebras in 2017 [1]. In
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the same direction Keubeng et al have extended the notion of (f, g)-derivation in residuated
multilattice [10].

The primary goal of this talk is to extend the notion of derivation by introducing two-
parameter derivations in a bounded commutative residuated lattice. After defining this notion,
we illustrate it with some examples and study the properties of some related notions. We give
the condition for a (f, g)-multiplicative derivation to be monotone. Moreover, the set of fixed
points is defined using the notion of (f, g)- multiplicative derivation of bounded commutative
residuated lattices and the conditions for this set to be a down closed set and an ideal are
given. We conclude with the characterization of set of complemented elements in terms of its
derivations.

References

[1] S. Alsatayhi, A. Moussavi, (¢,)-derivations of BL-algebra, Asian- European J. Math, (2017),
1-19.
[2] N. O. Alsheri, Derivations of MV-algebras, International Journal of Mathematics and Mathemat-
ical Sciences,(2010), 1-8.
[3] M. Asci, S. Ceran, (f,g)-derivations of lattices, Mathematical sciences and applications, 1(2)
(2013), 56-62.
[4] Y. Ceven, M. A. Ozturk, On f- derivation of lattices, Bull Korean Math. Soc. 45(2008), 701-707.
[6] B. Ganter and C. Wille A formal concept analysis approach to rough data tables, T. Rough Sets,
14(2011), 37-61.
[6] P. He, X. Xinb, J. Zhan, On derivations and their fized point sets in residuated lattices, Fuzzy Sets
and Systems, 303(2016), 97-113.
[7] U. Hohle, Commutative, residuated 1-monoids. In: Non-classical logics and their applications to
fuzzy subsets, Springer, Dordrecht, 32 (1995), 53-106.
[8] Y. B. Jun, X. L. Xin, On derivations of BCI- algebras, Information sciences, 159(2004), 176-176.
[9] D. L. Y. Keubeng, L. E. Dickouam, D. Akume, C. Lele Some type of derivations in bounded com-
mutative residuated lattice, Journal of Algebraic Hyperstructures and Logical Algebras, 4(2020),
21-37.
[10] D. L. Y. Keubeng, L. E. Diekouam, C. Lele (f,g)-derivations in residuated multilattices, soft
computing, (2022), 1-8.
[11] L. N. Maffeu, C. Lele, E. A. Temgoua, S. E. Schmidt f- derivations on residuated multilattices,
Journal of hyperstructures, 8, (2019), 81-93.
[12] E. Posner, Derivations in prime rings, Transactions of the American Mathematical Society,
8(1957), 1093-1100.
[13] G. Szész, Derivations of lattices, Acta Scientiarum Mathematicarum, 37(1975), 149-154.
[14] V. Sofronie-Stokkermans, Automated theorem proving by resolution in non-classical logics, Annals
of Mathematics and Artificial Intelligence, 49(2007), 221-252.
[15] M. Ward, R. P. Dilworth, Residuated lattice, Transactions of the American Mathematical Society,
45(3) (1939), 335-354.
[16] X. L. Xin, The fized set of a derivation in lattices, Fixed Point Theory and Applications, 218(2012),
1-12.



