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In the present remark, we will introduce a new operation subtraction as a continuation of our
research [2, 6]. In the beginning, the necessary concepts from intuitionistic fuzzy set theory will
be given.

Let a set E be fixed. The Intuitionistic Fuzzy Set (IFS) A in E is defined by (see, e.g., [1]):

A = {〈x, µA(x), νA(x)〉|x ∈ E},

where functions µA : E → [0, 1] and νA : E → [0, 1] define the degree of membership and the
degree of non-membership of the element x ∈ E, respectively, and for every x ∈ E:

0 ≤ µA(x) + νA(x) ≤ 1.

Let for every x ∈ E:
πA(x) = 1− µA(x)− νA(x).

Therefore, function π determines the degree of uncertainty.
Let us define the empty IFS, the totally uncertain IFS, and the unit IFS (see [1]) by:

O∗ = {〈x, 0, 1〉|x ∈ E},

U∗ = {〈x, 0, 0〉|x ∈ E},
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E∗ = {〈x, 1, 0〉|x ∈ E}.
In [3], intuitionistic fuzzy logic interpretation of Łukasiewicz’s fuzzy implication is given on

the basis of Klir and Yuan’s book [5]. In [4] it is re-writen for IFS-form as follows

A→L B = {〈x,min(1, νA(x) + µB(x)),max(0, µA(x) + νB(x)− 1)〉|x ∈ E}.

This implication generates the classical negation of IFS A, because

A = A→L O
∗ = {〈x, νA(x), µA(x)〉|x ∈ E}.

Now, using the well-known equality

A−B = A→ B,

we will introduce the new operation “Łukasiewicz’s intuitionistic fuzzy subtraction”. It is ob-
tained from

A−L B = A→L B = {〈x,min(1,max(0, µA(x) + νB(x)− 1), νA(x) + µB(x))〉|x ∈ E}.

First, we have to check that in a result of the operation we obtain an IFS. Let the IFSs A and
B be given. Let for an arbitrary x ∈ E

X ≡ min(1, νA(x) + µB(x)) + max(0, µA(x) + νB(x)− 1).

If νA(x) + µB(x) ≥ 1, then µA(x) + νB(x) ≤ 2− νA(x) + µB(x) ≤ 1 and therefore

X ≤ 1 + max(0, 1− 1) = 1.

If νA(x) + µB(x) < 1, then

X = νA(x) + µB(x) + max(0, µA(x) + νB(x)− 1).

If µA(x+ νB(x)− 1 ≥ 0, then

X = νA(x) + µB(x) + µA(x) + νB(x)− 1 ≤ 2− 1 = 1.

If µA(x+ νB(x)− 1 < 0, then

X = νA(x) + µB(x) + 0 < 1.

Therefore, A−L B is an IFS.
By analogy, we can prove the following assertions.

Theorem: For every two IFSs A and B:
(a) A−L E

∗ = O∗,
(b) A−L O

∗ = A,
(c) E∗ −L A = A,
(d) O∗ −L A = O∗,
(e) (A ∩B)−L C = (A−L C) ∩ (B −L C),

(f) (A ∪B)−L C = (A−L C) ∪ (B −L C),

(g) (A−L B)−L C = (A−L C)−L B.
Obviously,

O∗ −L U
∗ = O∗, O∗ −L E

∗ = O∗, O∗ −L O
∗ = O∗,

U∗ −L U
∗ = U∗, U∗ −L E

∗ = O∗, U∗ −L O
∗ = U∗,

E∗ −L U
∗ = U∗, E∗ −L E

∗ = O∗, E∗ −L O
∗ = E∗.
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