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23This paper shows by an example that Proposition 15(iv)(c) in Mas et al. (2013) about
24migrative property for uninorms in Ucos;min is false, and corrects these propositions.
25� 2014 Published by Elsevier Inc.
26

27

28

29 1. Introduction

30 Mas et al. [3] introduced the concept of ða;U0Þ-migrative uninroms and discussed the properties about ða;U0Þ-migrative
31 uninroms. Here, we firstly recall some definitions and results about uninorms that are continuous in the open unit square
32 ]0,1[2 and then about ða;U0Þ-migrative uninroms.

33 Definition 1.1. A binary operation U : ½0;1�2 ! ½0;1� is called a uninorm if it is associative, commutative, non-decreasing in
34 each place and has a neutral element e 2 ½0;1�.
35 Uninorms that are continuous in the open unit square ]0,1[2 were characterized in [2] as follows:

36 Theorem 1.1 (Hu and Li [2], Ruiz and Torrens [4] for the current version). Suppose U is a uninorm continuous in ]0,1[2 with
37 neutral element e 2�0;1½. Then either one of the following cases is satisfied:

38 (a) There exists l 2 ½0; e½; k 2 ½0;l�, two csontinuous t-norms T1 and T2 and a representable uninorm R such that U can be
39 represented as
40
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Uðx; yÞ ¼

kT1
x
k ;

y
k

� �
if x; y 2 ½0; k�;

kþ ðl� kÞT2
x�k
l�k ;

y�k
l�k

� �
if x; y 2 ½k;l�;

lþ ð1� lÞR x�l
1�l ;

y�l
1�l

� �
if x; y 2�l;1½;

1 if min ðx; yÞ 2�k;1� and max ðx; yÞ ¼ 1;
1 or k if ðx; yÞ 2 fðk;1Þ; ð1; kÞg;
min ðx; yÞ otherwise:

8>>>>>>>>>>><
>>>>>>>>>>>:

ð1Þ

4242

43 (b) There exists m 2�e;1�;x 2 ½m;1�, two continuous t-conorms S1 and S2 and a representable uninorm R such that U can be
44 represented as
45

Uðx; yÞ ¼

mþ ðx� mÞS1
x�m
x�m ;

y�m
x�m

� �
if x; y 2 ½m;x�;

xþ ð1�xÞS2
x�x
1�x ;

y�x
1�x

� �
if x; y 2 ½x;1�;

mR x
m ;

y
m

� �
if x; y 2�0; m½;

0 if max ðx; yÞ 2 ½0;x½ and min ðx; yÞ ¼ 0;
0 or x if ðx; yÞ 2 fðx;0Þ; ð0;xÞg;
max ðx; yÞ otherwise:

8>>>>>>>><
>>>>>>>>:

ð2Þ

4747

48 The class of all uninorms that are continuous in ]0,1[2 will be denoted by Ucos. A uninorm as in (1) will be denoted by
49 U � hT1; k; T2;l; ðR; eÞiicos;min and the class of all uninorms that are continuous in the open unit square of this form will be denoted

50 by Ucos;min. Analogously, a uninorm as in (2) will be denoted by U � hS1; m; S2;x; ðR; eÞicos;max and the class of all uninorms that are
51 continuous in the open unit square of this form will be denoted by Ucos; max.
52

53

54 Definition 1.2 (Mas et al. [3]). Consider a 2 ½0;1� and let U0;U1 be two uninorms with neutral element e 2�0;1½. We will say
55 that a uninorm U is ða;U0Þ-migrative or that U is a-migrative over U0 if
56

UðU0ða; xÞ; yÞ ¼ Uðx;U0ða; yÞÞ for all x; y 2 ½0;1�: ð3Þ585859

60 Proposition 1.1 (Mas et al. [3]). Consider a 2 ½0;1� and let U0;U be two uninorms with neutral element e 2�0;1½. Then a uninorm
61 U is ða;U0Þ-migrative if and only if
62

U0ða; xÞ ¼ Uða; xÞ for all x 2 ½0;1�: ð4Þ6464

65 2. A counterexample

66 To illustrate that Proposition 15 (iv)(c) in [3] about migrative property for uninorms in Ucos;min is false, we construct
67 two non-representable uninorms U0 � hT 00; k0; T

00
0;l0; ðR0; eÞicos; min and U � hT 0; k; T 00;l; ðR; eÞicos; min in Ucos;min with neutral

68 element e, where l < l0 < a;R is ða�l
1�l ;R0Þ-migrative and U is not ða;U0Þ-migrative.

69 Proposition 15 (iv)(c) in [3] is as follows:

70 Let a 2 ½0;1� n feg;U0 � hT0; e; S0i � hT 00; k0; T
00
0;l0; ðR0; eÞicos; min be a non-representable uninorm in Ucos;min with neutral

71 element e, and U � hT 0; k; T 00;l; ðR; eÞicos; min a non-representable uninorm with neutral element e. If a P maxðl;l0Þ, then U

72 is ða;U0Þ-migrative if and only if R is ða�l
1�l ;R0Þ-migrative.

73 Example 2.1. Let a ¼ 13
16 ; e ¼ 1

2 ;l ¼ 1
4 ;l0 ¼ 1

3.
74 The 3P operator is defined as
75

R0ðx; yÞ ¼
0 if ðx; yÞ 2 fð1;0Þ; ð0;1Þg;

xy
ð1�xÞð1�yÞþxy otherwise:

(
7777

78 It is easily verified that the uninorm R0 can be written in the following form [1]:
79

R0ðx; yÞ ¼ h�1
0 ðh0ðxÞ þ h0ðyÞÞ8181

82 with the help of the continuous and strictly increasing function h0 : ½0;1� ! ½�1;þ1� defined by h0ðxÞ ¼ log x
1�x

� �
. Moreover,

83 h0ð0:5Þ ¼ 0, and R0ð0:5; xÞ ¼ x for any x 2 ½0;1�, whence the neutral element of R0 is 0:5. Routine calculation shows that

84 h�1
0 ðxÞ ¼ ex

1þex for all x 2 ½�1;þ1�.
85 Now we define a representable uninorm R which is ða�l

1�l ;R0Þ-migrative.
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