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The aim of this paper is to correct two mistakes in [Appl. Math. Model. 35 (4) (2011) 1798–
1809], which are: one of the properties of fuzzy rough set between two different universes
and the definition of the upper approximation with the property for degree fuzzy rough set
between two different universes.

For the modified properties and the definition of upper approximation for degree fuzzy
rough set between two different universes, we claim that the results obtained are correct
and the errors have not further implications.

� 2011 Elsevier Inc. All rights reserved.
1. Introduction

In this presentation we correct an aspect of the article by Sun and Ma [1] referent to the example presented in [1]. In Sec-
tion 2 of cited work, it can be observed, there existing some mistakes in the property of the lower and upper approximation
operators for fuzzy rough set on two different universes. Also, the upper approximation of the degree fuzzy rough set on two
different universes is mistaken.

2. The correction

In [1], we present the following definition for fuzzy rough set over two universes.
Let U, V be non-empty finite universes, eRa be a fuzzy compatible relation of universe U and V. For any X(X # V), we define

the lower and upper approximations of X about eRa on U and V as follows, respectively [1]:
apreRa
ðXÞ ¼ u 2 UjeRaðuÞ# X

n o
;

apreRa
ðXÞ ¼ u 2 UjeRaðuÞ \ X – £

n o
:

If apreRa
ðXÞ ¼ apreRa

ðXÞ, then X is called definable set on U and V at the threshold value a. Otherwise, X is called fuzzy rough
set on U and V at the threshold value a.
. All rights reserved.
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Based on the above definition, we present some properties for fuzzy rough set over two universes in [1].

Theorem 2.1 [1]. Let U, V be two non-empty finite universes, eRa be fuzzy compatible relation of U � V. For any X, Y # V. Then
lower approximation apreRa

ðXÞ and upper approximation apreRa
ðXÞ have following property:

(1) apreRa
ðXÞ# X # apreRa

ðXÞ:
We show why the relation apreRa

ðXÞ# X # apreRa
ðXÞ dose not hold.

Clearly, X # V and the universe U and V are two different universes. Moreover, it can be easily seen that
apreRa

ðXÞ; apreRa
ðXÞ# U by the definition. Therefore, apreRa

ðXÞ� X and X � apreRa
ðXÞ.

In [1], we give two types generalization models for fuzzy rough set on two different universes. One of the generalization
model is degree fuzzy rough set on two different universes. The definition of the degree fuzzy rough set on two different
universes as follows.

Let U, V be two non-empty finite universes, eR be fuzzy relation of U and V. For any X # U, a 2 (0,1] we define the lower
and upper approximations of X according to the degree k about eRa on U and V as followings, respectively:
aprkeRa
ðXÞ ¼ u 2 UkeRaðuÞj � jeRaðuÞ \ Xj 6 k

n o
;

aprkeRa
ðXÞ ¼ u 2 UkeRaðuÞ \ XjP k

n o
:

where k is finite integer, jXj denotes the cardinality of set.
As a matter of fact, the degree fuzzy rough set on two different universes is a generalization of the generalized fuzzy rough

set [2] and the classical degree rough set on the same universe [3]. Then the definition of the lower and upper approxima-
tions are similar to the case of classical degree rough set on the same universe. It can be observed that the upper approxi-
mation is incorrect for degree fuzzy rough set on two different universes. In following, we present the correct forms of the
upper approximation.

Definition 2.1. Let U, V be two non-empty finite universes, eR be fuzzy relation of U and V. For any X # U, a 2 (0,1] we define
the lower and upper approximations of X according to the degree k about eRa on U and V as followings, respectively.
aprkeRa
ðXÞ ¼ u 2 UkeRaðuÞj � jeRaðuÞ \ Xj 6 k

n o
;

aprkeRa
ðXÞ ¼ u 2 UkeRaðuÞ \ Xj > k

n o
:

where k is finite integer, jXj denotes the cardinality of sets.
Like the Theorem 3.1 in [1] and Theorem 3.20 in [3], we present the properties for the lower and upper approximations of

degree fuzzy rough set on two different universes in [1].
Theorem 2.2 ([1]). Let U, V be two non-empty finite universes, eRa is fuzzy compatible relation of U � V. For any X, Y # V, a 2
(0,1],k is finite integer. Then the degree approximation operators satisfies the following relations:

(1) aprkeRa
ðXÞ# X # aprkeRa

ðXÞ; aprkeRa
ðXÞ# aprkeRa

ðXÞ.
(2) aprkeRa

ðX \ YÞ ¼ aprkeRa
ðXÞ \ aprkeRa

ðYÞ; aprkeRa
ðX [ YÞ ¼ aprkeRa

ðXÞ [ aprkeRa
ðYÞ.

Like the property in Theorem 2.1, it can be easily seen that the first relation aprkeRa
ðXÞ# X # aprkeRa

ðXÞ does not hold with the
same reason of Theorem 2.1.

The next, we use the example presented in [1] to illustrate the other relations also are not satisfy.

Example ([1]). Let U = {x1,x2,x3,x4,x5,x6} be finite universe of six sufferers. V = {y1,y2,y3,y4,y5,y6} be the finite of six
symptoms. R 2 F(U � V), for any a 2 ð0; 1�; eRa be fuzzy compatible relation between the universe U and V.

According to the statistic datum, the degree value of every sufferer in universe U shows the symptoms in the universe V
are given as following, respectively.
R(xi,yj)
 y1
 y2
 y3
 y4
 y5
 y6
x1
 0.8
 0.6
 0.4
 0.7
 0.3
 0.2

x2
 0.7
 0.3
 0.2
 0.5
 0.8
 0.6

x3
 0.5
 0.2
 0.6
 0.3
 0.7
 0.1

x4
 0.4
 0.6
 0.5
 0.7
 0.5
 0.3

x5
 0.3
 0.5
 0.7
 0.3
 0.6
 0.8

x6
 0.1
 0.7
 0.8
 0.6
 0.3
 0.2
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Let X = {y1,y3,y5} # V. Taking a = 0.5 and k = 3.
By the Definition 3.3 in Ref. [1], we can obtain the classes of the fuzzy compatible for the elements in the universe U as

following, respectively:
eR0:5ðx1Þ ¼ y1; y2; y4f g; eR0:5ðx2Þ ¼ y1; y4; y5; y6f g; eR0:5ðx3Þ ¼ y1; y3; y5f g;

eR0:5ðx4Þ ¼ y2; y3; y4; y5f g; eR0:5ðx5Þ ¼ y2; y3; y5; y6f g; eR0:5ðx6Þ ¼ y2; y3; y4f g;
We can calculate the lower approximation and upper approximation of X(X # V) as following, respectively.
apr3eR0:5

ðXÞ ¼ x1; x2; x3; x4; x5; x6f g; apr3eR0:5

ðXÞ ¼ f£g:
It can be observed that apr3eR0:5

ðXÞ� apr3eR0:5

ðXÞ.

Then we take Y = {y1,y2,y6} # V. Similarly, we can calculate the lower approximation and upper approximation of
Y(Y # V) as following, respectively.
apr3eR0:5

ðYÞ ¼ x1; x2; x3; x4; x5; x6f g; apr3eR0:5

ðYÞ ¼ £f g:
Also, we calculate lower approximation of X [ Y and upper approximation of X \ Y as following, respectively.
apr3eR0:5

ðX \ YÞ ¼ x1; x2; x3; x6f g; apr3eR0:5

ðX [ YÞ ¼ x5f g;
It can be easily verified that apr3eR0:5

ðX \ YÞ – apr3eR0:5

ðXÞ \ apr3eR0:5

ðYÞ and apr3eR0:5

ðX [ YÞ – apr3eR0:5

ðXÞ [ apr3eR0:5

ðYÞ.

In following, we present the corrected results in Theorem 2.3:

Theorem 2.2. Let U, V be two non-empty finite universes, eRa is the fuzzy compatible relation of U � V. For any X, Y # V, a 2
(0,1],k is the finite integer. Then the degree approximation operators satisfies the following relations:

(1) aprkeRa
ðX \ YÞ# aprkeRa

ðXÞ \ aprkeRa
ðYÞ.

(2) aprkeRa
ðX [ YÞ � aprkeRa

ðXÞ [ aprkeRa
ðYÞ.
Proof. It could be easily verified by the definition as similar as way of reference [3]. h

3. Conclusion

In this paper, we show that our previously paper published in [1] contain slight flaws and then provide the correct ver-
sions. It could further perfect the research on fuzzy rough set over two universes.
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