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AN INTERVAL FUZZY MULTICRITERIA DECISION

MAKING METHOD BASED ON THE EXPECTED VALUE

DELIA A. TUŞE

Abstract. In the present paper we extend fuzzy multicriteria decision
making methods elaborated in some recent articles. We use intervals of
trapezoidal fuzzy numbers instead of trapezoidal fuzzy numbers, which
allows two choices or even a intermediate responses in a survey. The
expected value is used for the ranking of intervals of trapezoidal fuzzy
numbers. We elaborate an algorithm of rankings the alternatives versus
criteria and weights of criteria given by intervals of trapezoidal fuzzy num-
bers. Theoretical considerations are illustrated by a practical example.

1. Introduction

The large number of proposed methods in fuzzy multicriteria decision ma-
king proves that Fuzzy Set Theory works well in this topic.

The method presented in [1] is dedicated to the case of importance weights
of criteria/ratings of alternatives expressed by real numbers and ratings of
alternatives/importance weights of criteria expressed by fuzzy numbers. It
optimizes and extends the method from [5] and its importance in practice is
illustrated by examples.

The aim of this paper is to generalize the method to situations in which
people surveyed want to choose two answers or an intermediate answer from
the given response options. These situations are found in practice due to the
fact that most often surveys are based on 5-levels responses. Introducing 9 or
11-levels scales are avoided because one survey should not be too long, but
enjoyable, quick and easy to complete. To give freedom of choices in response,
the possibility of multiple responses, which is generally avoided, should be
considered. In Section 3 we introduce the expected value of an interval of
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trapezoidal fuzzy numbers, following the idea from [3] and we compute it
for the product of intervals of trapezoidal fuzzy numbers. In Section 4 we
extend the method from [1] using intervals of trapezoidal fuzzy numbers and
we elaborate an algorithm for ranking the alternatives versus criteria and
weights of criteria given by intervals of trapezoidal fuzzy numbers. In Section
5 we give an example inspired from [1] and [5] and modified accordingly to
our assumption on input data.

2. Preliminaries

We begin by recalling some basic definitions used in this paper.

Definition 1. (see [4]) Let X be a set and A be a subset of X (A ⊆ X). A
fuzzy set A (fuzzy subset of X) is defined as a mapping

A : X → [0, 1],

where A(x) is the membership degree of x to the fuzzy set A.

Definition 2. (see [4]) A fuzzy subset of the real line A : R→ [0, 1] is a fuzzy
number if it satisfies the following properties:
(i) A is normal, i.e. ∃x0 ∈ R with A(x0) = 1;
(ii) A is fuzzy convex, i.e. A(tx + (1 − t)y) ≥ min{A(x), A(y)}, ∀t ∈ [0, 1],
x, y ∈ R;
(iii) A is upper semicontinuous on R, i.e. ∀ε > 0 ∃δ > 0 such that A(x) −
A(x0) < ε, |x− x0| < δ;
(iv) A is compactly supported, i.e. cl{x ∈ R; A(x) > 0} is compact, where
cl(M) denotes the closure of a set M .

Let us denote by F(R) the space of fuzzy numbers.

The r-level set, r ∈ [0, 1], of a fuzzy number A (see [4]) is defined as

Ar = [A−r , A
+
r ] = {x ∈ R;A(x) ≥ r},

where

A−r = inf{x ∈ R : A(x) ≥ r},

A+
r = sup{x ∈ R : A(x) ≥ r},

for r ∈ (0, 1], with the convention A0 = [A−0 , A
+
0 ] = cl{x ∈ R : A(x) > 0}.
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For A,B ∈ F(R), Ar = [A−r , A
+
r ], Br = [B−r , B

+
r ], r ∈ [0, 1] and λ ∈ R,

λ ≥ 0, the sum A+B, the scalar multiplication λ ·A and the product A⊗B
are defined by r-level sets as follows:

(A+B)r = Ar +Br = [A−r +B−r , A
+
r +B+

r ],

(λ ·A)r = λAr = [λA−r , λA
+
r ],

and
(A⊗B)r = [(A⊗B)−r , (A⊗B)+

r ],

where
(A⊗B)−r = min{A−r B−r , A−r B+

r , A
+
r B
−
r , A

+
r B

+
r },

(A⊗B)+
r = max{A−r B−r , A−r B+

r , A
+
r B
−
r , A

+
r B

+
r }.

Is easily seen that fuzzy arithmetic extends interval arithmetic.

Definition 3. An interval of fuzzy numbers is a pair Ã = [AL, AU ], where AL

and AU are fuzzy numbers such that (AL)−r ≤ (AU )−r and (AL)+
r ≤ (AU )+

r , for
every r ∈ [0, 1].

We denote by F̃ (R) the set of all intervals of fuzzy numbers.

Definition 4. (see [4]) A trapezoidal fuzzy number A = (a, b, c, d), a ≤ b ≤
c ≤ d, is the fuzzy set

A(x) =



0 if x < a
x−a
b−a if a ≤ x < b

1 if b ≤ x ≤ c
d−x
d−c if c < x ≤ d
0 if d < x

.

Let (aL, bL, cL, dL), (aU , bU , cU , dU ) be two trapezoidal fuzzy numbers. It
is obvious that [(aL, bL, cL, dL), (aU , bU , cU , dU )] is an interval of trapezoidal
fuzzy numbers if and only if aL ≤ aU , bL ≤ bU , cL ≤ cU and dL ≤ dU .

We denote by F̃ T (R) the set of all intervals of trapezoidal fuzzy numbers.

Let Ã = [AL, AU ], B̃ = [BL, BU ] and λ ≥ 0. We introduce the sum of two
intervals of fuzzy numbers, such as

Ã+ B̃ = [AL +BL, AU +BU ],

the multiplication between a real pozitive number and an interval of fuzzy
numbers, such as

λ · Ã = [λ ·AL, λ ·AU ]
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and the product of two intervals of fuzzy numbers, such as

Ã⊗ B̃ = [AL ⊗BL, AU ⊗BU ].

Remark 5. Any fuzzy number A can be considered as an interval of fuzzy

numbers Ã = [A,A], therefore the above operations extend the operations bet-
ween fuzzy numbers.

3. Expected value of an interval of fuzzy numbers

In this section we recall the definition of the expected value of a fuzzy
number, we give the definition of the expected value of an interval of fuzzy
numbers and we prove some properties useful in the paper.

Definition 6. (see [6]) The expected value EV (A) of a fuzzy number A is
given by

EV (A) =
1

2

∫ 1

0
(A−r +A+

r )dr.

The expected interval of a set of fuzzy numbers {A1, . . . , An} was already
introduced (see [3]) by

EI(A1, . . . , An) =
1

n
(EI(A1) + . . .+ EI(An)).

As usually, the expected value is considered the middle of the expected
interval, therefore it is natural to introduce

EV (A1, . . . , An) =
1

n
(EV (A1) + . . .+ EV (An))

and the expected value of an interval of fuzzy numbers

EV (Ã) = EV ([AL, AU ]) =
1

2
(EV (AL) + EV (AU )).

Taking into account the liniarity of the expected value (see [6]), we obtain:

Proposition 7. (i) EV (λ · Ã) = λ · EV (Ã), for every λ ∈ R+, Ã ∈ F̃ (R);

(ii) EV (Ã+ B̃) = EV (Ã) + EV (B̃), for every Ã, B̃ ∈ F̃ (R).



220 DELIA A. TUŞE

Proof. Let Ã = [AL, AU ] and B̃ = [BL, BU ]

(i)EV (λ · Ã) = EV (λ ·AL, λ ·AU ) =

= 1
2(EV (λ ·AL) + EV (λ ·AU )) =

= λ(1
2EV (AL) + 1

2EV (AU )) =

= λ · EV ([AL, AU ]) =

= λ · EV (Ã);

(ii)EV (Ã+ B̃) = EV ([AL, AU ] + [BL, BU ]) =

= EV ([AL +BL, AU +BU ]) =

= 1
2(EV (AL +BL) + EV (AU +BU )) =

= 1
2(EV (AL) + EV (AU )) + 1

2(EV (BL) + EV (BU )) =

= EV ([AL, AU ]) + EV ([BL, BU ]) =

= EV (Ã) + EV (B̃).

According to the conclusion of [2] the best choice in the ranking of fuzzy
numbers is a simple method with suitable properties. The expected value is
such a choice and we use it in the case of the ranking of pairs of fuzzy numbers
as follows:

Ã = [AL, AU ] � [BL, BU ] = B̃ if and only if EV (Ã) ≤ EV (B̃).

We give the following properties with respect to the expected value of the
intervals of trapezoidal fuzzy numbers.

Proposition 8.

(i)EV ([(aL, bL, cL, dL), (aU , bU , cU , dU )]) =

=
aL + aU + bL + bU + cL + cU + dL + dU

8
;



AN INTERVAL FUZZY MULTICRITERIA DECISION MAKING METHOD 221

(ii)EV ([(aL1 , b
L
1 , c

L
1 , d

L
1 ), (aU1 , b

U
1 , c

U
1 , d

U
1 )]⊗

⊗[(aL2 , b
L
2 , c

L
2 , d

L
2 ), (aU2 , b

U
2 , c

U
2 , d

U
2 )]) =

=
1

24
(2aL1 a

L
2 + aL2 b

L
1 + aL1 b

L
2 + 2bL1 b

L
2 )+

+
1

24
(2cL1 c

L
2 + cL2 d

L
1 + cL1 d

L
2 + 2dL1 d

L
2 )+

+
1

24
(2aU1 a

U
2 + aU2 b

U
1 + aU1 b

U
2 + 2bU1 b

U
2 )+

+
1

24
(2cU1 c

U
2 + cU2 d

U
1 + cU1 d

U
2 + 2dU1 d

U
2 ).

Proof.
(i) Because EV (a, b, c, d) = a+b+c+d

4 , we have

EV ([(aL, bL, cL, dL), (aU , bU , cU , dU )]) =

= 1
2(EV (aL, bL, cL, dL) + EV (aU , bU , cU , dU )) =

= 1
8(aL + aU + bL + bU + cL + cU + dL + dU );

(ii)EV ([(aL1 , b
L
1 , c

L
1 , d

L
1 ), (aU1 , b

U
1 , c

U
1 , d

U
1 )]⊗

⊗[(aL2 , b
L
2 , c

L
2 , d

L
2 ), (aU2 , b

U
2 , c

U
2 , d

U
2 )]) =

= EV ([(aL1 , b
L
1 , c

L
1 , d

L
1 )⊗ (aL2 , b

L
2 , c

L
2 , d

L
2 ),

(aU1 , b
U
1 , c

U
1 , d

U
1 )⊗ (aU2 , b

U
2 , c

U
2 , d

U
2 )]) =

= 1
2EV ((aL1 , b

L
1 , c

L
1 , d

L
1 )⊗ (aL2 , b

L
2 , c

L
2 , d

L
2 ))+

+1
2EV ((aU1 , b

U
1 , c

U
1 , d

U
1 )⊗ (aU2 , b

U
2 , c

U
2 , d

U
2 )) = (see Proposition 1 in [1]) =

= 1
24(2aL1 a

L
2 + aL2 b

L
1 + aL1 b

L
2 + 2bL1 b

L
2 )+

+ 1
24(2cL1 c

L
2 + cL2 d

L
1 + cL1 d

L
2 + 2dL1 d

L
2 )+

+ 1
24(2aU1 a

U
2 + aU2 b

U
1 + aU1 b

U
2 + 2bU1 b

U
2 )+

+ 1
24(2cU1 c

U
2 + cU2 d

U
1 + cU1 d

U
2 + 2dU1 d

U
2 ).
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4. The method

A standard multicriteria decision making problem assumes a committee
of k decision-makers D1, . . . , Dk which is responsible for evaluating m alter-
natives A1, . . . , Am, under n criteria C1, . . . , Cn. We consider that C1, . . . , Ch

are subjective criteria, Ch+1, . . . , Cp are objective criteria of benefit kind and
Cp+1, . . . , Cn are objective criteria of cost kind. In addition, as a generalization
of the fuzzy multicriteria decision making method proposed in [1] we consider
that the evaluations are given by intervals of trapezoidal fuzzy numbers. If
r̃ijt = [(eLijt, f

L
ijt, g

L
ijt, h

L
ijt), (e

U
ijt, f

U
ijt, g

U
ijt, h

U
ijt)], i ∈ {1, . . . ,m}, j ∈ {1, . . . , h},

t ∈ {1, . . . , k} is the performance of alternative Ai versus subjective criterion
Cj in the opinion of the decision-maker Dt then

r̃ij = [(eLij , f
L
ij , g

L
ij , h

L
ij), (e

U
ij , f

U
ij , g

U
ij , h

U
ij)] =

(1)

=

[(
k∑

t=1

eLijt
k
,

k∑
t=1

fLijt
k
,

k∑
t=1

gLijt
k
,

k∑
t=1

hLijt
k

)
,

(
k∑

t=1

eUijt
k
,

k∑
t=1

fUijt
k
,

k∑
t=1

gUijt
k
,

k∑
t=1

hUijt
k

)]
,

i ∈ {1, . . . ,m}, j ∈ {1, . . . , h}

is the averaged rating ofAi under Cj . If x̃ij = [(aLij , b
L
ij , c

L
ij , d

L
ij), (a

U
ij , b

U
ij , c

U
ij , d

U
ij)],

i ∈ {1, . . . ,m}, j ∈ {h+ 1, . . . , n} is the performance of alternative Ai versus
objective criterion Cj , then

r̃ij = [(eLij , f
L
ij , g

L
ij , h

L
ij), (e

U
ij , f

U
ij , g

U
ij , h

U
ij)], i ∈ {1, . . . ,m}, j ∈ {h+ 1, . . . , p}

is given by

eLij =
aLij − aL

∗
j

mL∗
j

, fLij =
bLij − aL

∗
j

mL∗
j

, gLij =
cLij − aL

∗
j

mL∗
j

, hLij =
dLij − aL

∗
j

mL∗
j

,(2)

eUij =
aUij − aU

∗
j

mU∗
j

, fUij =
bUij − aU

∗
j

mU∗
j

, gUij =
cUij − aU

∗
j

mU∗
j

, hUij =
dUij − aU

∗
j

mU∗
j

(3)

and

r̃ij = [(eLij , f
L
ij , g

L
ij , h

L
ij), (e

U
ij , f

U
ij , g

U
ij , h

U
ij)], i ∈ {1, . . . ,m}, j ∈ {p+ 1, . . . , n}
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is given by

eLij =
dL

∗
j − dLij
mL∗

j

, fLij =
dL

∗
j − cLij
mL∗

j

, gLij =
dL

∗
j − bLij
mL∗

j

, hLij =
dL

∗
j − aLij
mL∗

j

,(4)

eUij =
dU

∗
j − dUij
mU∗

j

, fUij =
dU

∗
j − cUij
mU∗

j

, gUij =
dU

∗
j − bUij
mU∗

j

, hUij =
dU

∗
j − aUij
mU∗

j

,(5)

where

aL
∗

j = mini∈{1,...,m}a
L
ij , a

U∗
j = mini∈{1,...,m}a

U
ij ,

dL
∗

j = maxi∈{1,...,m}d
L
ij , d

U∗
j = maxi∈{1,...,m}d

U
ij ,

mL∗
j = dL

∗
j − aL

∗
j , mU∗

j = dU
∗

j − aU
∗

j , for j ∈ {h+ 1, . . . , n}.

are the normalized values of performances with respect to benefit and cost cri-
teria, respectively. Let w̃jt = [(oLjt, p

L
jt, q

L
jt, s

L
jt), (o

U
jt, p

U
jt, q

U
jt, s

U
jt)], j ∈ {1, . . . , n},

t ∈ {1, . . . , k} the weight of the criterion Cj in opinion of the decision-maker
Dt. The averaged weight of the criterion Cj assessed by decision-makers
D1, . . . , Dk is

w̃j = [(oLj , p
L
j , q

L
j , s

L
j ), (oUj , p

U
j , q

U
j , s

U
j )] =

(6)

=

[(
k∑

t=1

oLjt
k
,

k∑
t=1

pLjt
k
,

k∑
t=1

qLjt
k
,

k∑
t=1

sLjt
k

)
,

(
k∑

t=1

oUjt
k
,

k∑
t=1

pUjt
k
,

k∑
t=1

qUjt
k
,

k∑
t=1

sUjt
k

)]
,

for j ∈ {1, . . . , n}.

The final evaluation value of alternatives Ai is the aggregation of the

weighted ratings by interval of fuzzy numbers G̃i, developed as

G̃i =
1

n
((r̃i1 ⊗ w̃1) + . . .+ (r̃in ⊗ w̃n)), i ∈ {1, . . . ,m}.

Taking into account Proposition 7 we easily obtain

EV (G̃i) =
1

n
(EV (r̃i1 ⊗ w̃1) + . . .+ EV (r̃in ⊗ w̃n)),
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where the calculus of each EV (r̃ij ⊗ w̃j), j ∈ {1, . . . , n} can be performed
according to Proposition 8.

The following procedure can be elaborated to ranking m alternatives A1,
. . . , Am under n criteria C1, . . . , Cn by a committee of k decision-makers
D1, . . . , Dk.

Algorithm

Step 1. Compute r̃ij for i ∈ {1, . . . ,m}, j ∈ {1, . . . , h} following (1).

Step 2. Compute r̃ij for i ∈ {1, . . . ,m}, j ∈ {h+ 1, . . . , p} given by (2)-(3)
and r̃ij for i ∈ {1, . . . ,m}, j ∈ {p+ 1, . . . , n} given by (4)-(5).

Step 3. Compute w̃j for j ∈ {1, . . . , n} following (6).

Step 4. Compute EV (G̃i) = 1
n(EV (r̃i1 ⊗ w̃1) + . . .+ EV (r̃in ⊗ w̃n))

for i ∈ {1, . . . ,m}, where

EV (r̃ij ⊗ w̃j) =

= 1
24(2eLijo

L
j + fLijo

L
j + eLijp

L
j + 2fLijp

L
j ) + 1

24(2gLijq
L
j + hLijq

L
j + gLijs

L
j + 2hLijs

L
j ) +

+ 1
24(2eUijo

U
j + fUij o

U
j + eUijp

U
j + 2fUij p

U
j ) + 1

24(2gUijq
U
j + hUijq

U
j + gUijs

U
j + 2hUijs

U
j ),

for every j ∈ {1, . . . , n}.

Step 5. If EV (G̃i1) ≥ EV (G̃i2) ≥ . . . ≥ EV (G̃in) then the descending
order of alternatives is Ai1 , Ai2 , . . . , Aim , that is Ai1 is better than Ai2 and so
on, Aim is the worst alternative.

5. Numerical example

We illustrate the theoretical part by giving the following example inspired
from [1] and [5].
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Example 9. A company must select from three distribution centers A1, A2, A3

to better serve its customers. Four decision-makers D1, D2, D3, D4, four sub-
jective criteria (transportation availability-C1, human resource-C2, market
potential-C3 and climate condition-C4) and one objective criterion (cost in
million US$-C5) are considered. The decision-makers use the linguistic rating
set S = {V P, P, F,G, V G}, where

Table 1. Ratings of alternatives versus criteria.

Criteria/ Decision-makers
r̃ijalternatives D1 D2 D3 D4

C1/A1 [G,G] [G, V G] [V G, V G] [G,G]
[(0.550, 0.650, 0.750, 0.775),
(0.600, 0.700, 0.800, 0.850)]

C1/A2 [G,G] [V G, V G] [F,G] [F, F ]
[(0.500, 0.600, 0.650, 0.725),
(0.525, 0.625, 0.700, 0.750)]

C1/A3 [V G, V G] [G,G] [F,G] [G,G]
[(0.525, 0.625, 0.700, 0.750),
(0.550, 0.650, 0.750, 0.775)]

C2/A1 [G,G] [F, F ] [V G, V G] [G,G]
[(0.525, 0.625, 0.700, 0.750),
(0.525, 0.625, 0.700, 0.750)]

C2/A2 [F, F ] [G,G] [V G, V G] [V G, V G]
[(0.575, 0.675, 0.750, 0.825),
(0.575, 0.675, 0.750, 0.825)]

C2/A3 [F, F ] [F,G] [G,G] [F, F ]
[(0.425, 0.525, 0.550, 0.625),
(0.450, 0.550, 0.600, 0.650)]

C3/A1 [V G, V G] [G,G] [G,G] [G,G]
[(0.550, 0.650, 0.750, 0.775),
(0.550, 0.650, 0.750, 0.775)]

C3/A2 [G,G] [F, F ] [V G, V G] [G,G]
[(0.525, 0.625, 0.700, 0.750),
(0.525, 0.625, 0.700, 0.750)]

C3/A3 [F,G] [F, F ] [G,G] [G,G]
[(0.450, 0.550, 0.600, 0.650),
(0.475, 0.575, 0.650, 0.675)]

C4/A1 [F, F ] [P, P ] [F, F ] [F, F ]
[(0.325, 0.425, 0.450, 0.550),
(0.325, 0.425, 0.450, 0.550)]

C4/A2 [F, F ] [F, F ] [G, V G] [G,G]
[(0.450, 0.550, 0.600, 0.650),
(0.500, 0.600, 0.650, 0.725)]

C4/A3 [G,G] [F, F ] [G,G] [F, F ]
[(0.450, 0.550, 0.600, 0.650),
(0.450, 0.550, 0.600, 0.650)]

C5/A1 [(3.5, 4.7, 4.9, 6.1), (4.1, 4.3, 6.1, 6.3)]
[(0.395, 0.674, 0.721, 1.000),
(0.405, 0.459, 0.946, 1.000)]

C5/A2 [(4.7, 4.8, 4.9, 5.2), (4.7, 4.8, 4.9, 5.2)]
[(0.605, 0.674, 0.698, 0.721),
(0.703, 0.784, 0.811, 0.838)]

C5/A3 [(6.2, 7.0, 7.4, 7.8), (6.7, 6.9, 7.3, 7.8)]
[(0.000, 0.093, 0.186, 0.372),
(0.000, 0.135, 0.243, 0.297)]

Table 2. The importance weights of the criteria and the aggregated weights.

Criteria
Decision-makers

w̃jD1 D2 D3 D4

C1 [V H, V H] [V H, V H] [H,H] [V H, V H]
[(0.650, 0.825, 0.925, 1.000),
(0.650, 0.825, 0.925, 1.000)]

C2 [L,M ] [M,M ] [M,M ] [M,M ]
[(0.275, 0.450, 0.450, 0.725),
(0.300, 0.500, 0.500, 0.800)]

C3 [L,L] [L,M ] [M,M ] [M,H]
[(0.250, 0.400, 0.400, 0.650),
(0.325, 0.475, 0.500, 0.775)]

C4 [M,M ] [H,H] [V H, V H] [V H, V H]
[(0.550, 0.725, 0.800, 0.950),
(0.550, 0.725, 0.800, 0.950)]

C5 [H,H] [V H, V H] [V H, V H] [H,V H]
[(0.600, 0.750, 0.850, 1.000),
(0.650, 0.825, 0.925, 1.000)]
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V P = Very Poor = (0, 0, 0.1, 0.2),
P = Poor = (0.1, 0.2, 0.3, 0.4),
F = Fair = (0.4, 0.5, 0.5, 0.6),
G = Good = (0.5, 0.6, 0.7, 0.7) and
V G = Very Good = (0.7, 0.8, 0.9, 1.0),
to evaluate the subjective criteria C1, C2, C3, C4 and a linguistic weighting set
W = {V L,L,M,H, V H}, where
V L = Very Low = (0, 0.1, 0.2, 0.3),
L = Low = (0.2, 0.3, 0.3, 0.5),
M = Medium = (0.3, 0.5, 0.5, 0.8),
H = High = (0.5, 0.6, 0.7, 1.0) and
V H = Very High = (0.7, 0.9, 1.0, 1.0),
to assess the importance of criteria C1, C2, C3, C4, C5.

The ratings of alternatives versus criteria under the opinion of decision-
makers (Step 1 and Step 2 of our algorithm) are presented in Table 1 and the
importance weights of the five criteria from the four decision-makers (Step 3
of our algorithm) are displayed in Table 2.

Obviously values r̃ij from Table 1 and respectively w̃j from Table 2 are ob-
tained after running the C# program that implements the algorithm described
in Section 4.

Finally, as a result of this program too, we get that

EV (G̃3) = 0.345 < EV (G̃1) = 0.445 < EV (G̃2) = 0.458

which means that the best selection is A2 and the worst selection is A3.

6. Conclusions

Intervals of trapezoidal fuzzy numbers are used in the present paper to
model a real situation in problems of multicriteria decision making. The ex-
pected value of an interval of fuzzy numbers is introduced, its properties and
calculus on intervals of trapezoidal fuzzy numbers are given (Propositions 7
and 8) to elaborate the method and the corresponding algorithm. Our method
is suitable to be applied when an intermediate answer or two answers are cho-
sen in a survey and it is illustrated by a concrete example in Section 5. Ta-
king into account Remark 5 and the fact that EV ([A,A]) = EV (A) for every
A ∈ F(R), we obtain that the proposed method extends the method from [1].
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