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Abstract. In this paper, we introduce the notion of n-fold IVRL-extended integral filter in triangle algebras and give some
properties of it. The relationship between this IVRL-filters and some types of IVRL-filters are determined. Also, we prove that
every proper IVRLAfilter F' which satisfies in n-fold double negation. If F' is n-fold IVRL-extended integral filter and n-fold
IVRL-extended fantastic filter, then F’ is n-fold IVRL- extended obstinate filter.
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1. Introduction and Preliminaries

The concept of a residuated lattice was firstly intro-
duced by M. Ward and R. P. Dilworth as generalization
of ideal lattices of rings. The properties of a residuated
lattice were presented in [1] and the lattice of filters of
a residuated lattice was investigated in [2]. Van Gass
et al. introduced triangle algebras as a variety of resid-
uated lattices equipped with approximation operators
and with a third angular point u, different from 0,1 [4].
They defined some types of filters in triangle algebras
and obtained some interesting results [3].

In the present paper, we are going to study trian-
gle algebras by means of n-fold IVRL-extended inte-
gral filter. For this purpose, we define n-fold integral
IVRL-filters and prove some of their poperties. Next,
the basic properties of n-fold integral [VRL-filters are
considered.

Definition 1.1. [4] A residuated lattice is an algebra
L = (L,V,A,*,—,0,1) with four binary operations
and two constants 0,1 such that:

o (L,V,A,0,1) is a bounded lattice,

e x is commutative and associative, with 1 as neutral
element, and

exxy < zifandonly if v <y — z, forall x,y
and z in L.

Definition 1.2. [4] Given a lattice A = (A,V,N),
its triangularization T(A) is the structure T(A) =
(Int(A),V,A) defined by
oint(A) = {[z1,z2] :
T2},
o[z1, wo] A[y1, 2] = [w1 A1, w2 Ay,
o[z1, 2] V [y1.y2] = [21 Vyr, 32 V 2.

(x1,22) € A% and 11 <

The set Dy = {[z, 2] : © € L} is called the diago-
nal of T(A).

Definition 1.3. [4] An interval-valued residuated lat-
tice (IVRL) is a residuated lattice (Int(A),V,\,®, —¢
,[0,0],[1,1]) on the triangularization T(A) of a
bounded lattice A, in which the diagonal D 4 is closed
under @ and —¢, ie. [z,2] © [y,y] € Da and
[z, 2] =o [y,y] € Da, forall z,y in L.

Definition 1.4. [4] A triangle algebra is a structure
A= (A, V, A, %, = v, 1,0,u, 1) inwhich (A, V, N\, *, —
,0,1) is a residuated lattice, v and p are unary oper-
ations on A, u a constant, and satisfying the following
conditions:

(T1)ve <z, (T. 1’)1 < px,

(T2)vx < vz, (T2 ppx < pex,
(T.3)v(xny) = vaAvy, (T. ') (xAy) < papy,
(T4)v(avy) = vavvy, (T4 )p(Vy) < paVuy,
(T.5)vu =0, (T.5 Yy = 1,

(T-6)vpz = px, (1.6 Yz = x,
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