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In this contribution we present some interesting constructions of non-continuous triangular
norms.

The first approach is based on strictly increasing sequences of natural numbers. An asso-
ciative commutative monotone and bounded by minimum binary operation on these sequences
induces a t-norm. We discuss a t-norm based on the original idea of Budinčevič and Kurilič [1].

Example 1 For (x, y) ∈]0, 1]2 let

x =

∞
∑

i=1

1

2xi
and y =

∞
∑

i=1

1

2yi
,

be the unique dyadic representations of x and y. Then the t-norm T1 : [0, 1]2 → [0, 1] is given by

T1(x, y) =







∞
∑

i=1

1
2xi+yi

, if (x, y) ∈]0, 1[2,

min(x, y), otherwise,

and the t-norm T2 : [0, 1]2 → [0, 1] is given by

T2(x, y) =







∞
∑

i=1

1
2xi.yi

, if (x, y) ∈]0, 1[2,

min(x, y), otherwise.

Both T1 and T2 are Archimedean and strictly monotone t-norms, which are neither left nor

right continuous.

The usual requirement on a t-norm T in fuzzy logic to model a conjuction is its left-continuity.
Then, implication can be modeled by the corresponding residual operator. Therefore we will
investigate t-norms with similar properties as in [1] under additional requirement of their left-
continuity.

Several other interesting properties of this t-norm are investigated, including its residual
implicator.

Second approach uses idea of multiplicative generator ϕ of a triangular norm. Multiplicative
generator ϕ of a triangular norm is a strictly increasing function ϕ : [0, 1] → [0, 1] such that
ϕ(1) = 1 and ϕ(x).ϕ(y) ∈ H(ϕ) or ϕ(x).ϕ(y) < ϕ(0). The corresponding t-norm T is defined
by means of ϕ as follows:

T (x, y) = ϕ(−1)(ϕ(x).ϕ(y)),

where ϕ(−1) : [0, 1] → [0, 1] is a so-called pseudo-inverse of ϕ defined by

ϕ(−1)(t) = sup(x ∈ [0, 1];ϕ(x) < t)



with convention sup ∅ = 0.
If strictly increasing function ϕ is left continuous, but non-continuous, then associativity of

induces operator is violated, [6]. However, then the operation

T∗(x, y) =

{

min(x, y) if max(x, y) = 1,

ϕ(ϕ(−1)(x).ϕ(−1)(y)) otherwise,

defines a non-continuous t-norm. Some example will be given.
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