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1. Introduction

In [1,2], Wang and Chen applied the fuzzy linguistic preference
relation method to enhance the consistency of fuzzy AHP method.
They proposed some propositions to establish fuzzy preference
relations matrices based on consistent fuzzy preference relations
and fuzzy linguistic assessment variables. In this comment, we first
propose some new results based on the operational laws of trian-
gular fuzzy numbers. These results show that some definitions and
the proof processes of propositions proposed by Wang and Chen do
not hold in general cases. Then, we give reasonable definitions and
re-prove the propositions.

2. Preliminaries

Definition 1 [3]. Assume the triangular fuzzy number (TFN) A on
R is a fuzzy set with membership function as follows:

x—=D/(m-1),

(U—x)/(u—m),

I<x<m
m<x<u (1)
otherwise

(%) =

0,
with | < m < u. The TFN is denoted by A = (L, m,u).

Let A = (I, m,u), ;\1 = (l;,my,u;) and 7\2 = (I, my,uy) be three
positive TFNs. Then the operations on the TFNs are defined as
[3,4]:
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Addition @: A; @Ay = (I, my, up) @ (L, my, ty)
=(h +L,m +my,u; +uy); (2)

Subtraction ©: A; & Ay = (L, my,uy) © (I, my, )
=(h —uz,my —my,uy — b); 3)

Multiplication ®: A; ® Ay = (I, my,uy) @ (L, my, )
= (I} x ), my x My, Uy x Uy); 4)

Division @ : 7\107\2 = (I;,my,u1)0(ly, my, uy)
= (hi/uz, my/my,uy/ly); (5)

Logarithm : log,,(f\) = (log,l,log,m,log,u), n is base. (6)

-1

Reciprocal : (A) = (I m,u)" = (1/u,1/m,1/I). (7)

Definition 2. Let Ay = (ly,my,u;) and Ay = (l,,my,u;) be two
TFNs, lfA] = Az, then l] = 12, my =mpy, Uq = Up.

ForaTFN A = (I,m, u), if | = m = u = g, then the TFN A is reduced
to a crisp number, we denote q=(q, q, q), especially, 0=(0, 0, 0),
1=(1,1,1).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.inffus.2014.01.005&domain=pdf
http://dx.doi.org/10.1016/j.inffus.2014.01.005
http://dx.doi.org/10.1016/j.inffus.2014.01.005
http://www.sciencedirect.com/science/journal/15662535
http://www.elsevier.com/locate/inffus

Y. Xu et al./Information Fusion 20 (2014) 2-5 3

3. Some new results
Based on the operational laws of triangular fuzzy numbers, we
can easily get the following results:

Pl‘OpOSitiOl‘l 1. Let A1 = (l],ﬂ”[],lh), Az = (lz,mz,uZ) and Ag =
(I3,ms,u3) be three TENs, q =(q, q, q) is a constant crisp number, then

) A BAy=As & A =As0A;;
b)A1EBA2_A3 #A]@Az@Ag,?éO
c)A1 @Az #q. Espec1ally,A1 @A1 #0;
d)A]@Az #q. Espec1ally,A1®A27é0 A1@A27’51
e) log, (A;) & log, (A;) = log, (As) # log,(Ar) =log,(As) & log, (Az):
f) log, (A1) &10g,(A2) = log, (As) = log, (A
g) log,(A;) @ log,(A,) # q. Especially, log,(A;) @ log, (A;) # 0;
)

)
h) log,(A;) & log, (A, 1 elog,(Ay) #0

(
(
(
(
(
(
(g1
(h)1

)
) #q. Especially, log,, (A7

Proof. (a) From the operational laws Egs. (2)-(7), if A; @ A, = As,
that is

A DA, = (h,my,uq) @ (k,my, up) = (l + L, my + my, Uy + Uy)
:;\3 = (I3, m3,u3)
thus, by Definition 2, we have
Lh+bh=08L, m+m=ms, u+u;=us, (8)
If A, = A; © A,, then
Al = Aa 632 = (,ms,u3) & (b, my,uy) = (5 —up, Mz —my,uz — )
:El = (h,my,uy)

thus, by Definition 2, we have

L-—u=L, my—my=my, -bL=u 9)

From Egs. (8) and (9), if Egs. (8) and (9) hold, we have L, =m, =u,
that is A, is a crisp number, for a general TEN A,, obviously, we have
AieA=As 4 A =As0 A,

(b) If A, @ A, = As, then

A©A0As =As0As = (s —us,ms — m3,us — l5) #0
Especially,

A @0=A,

but _
Ao A =(h,m,u)o
(c) By Eq. (3), we have

(h,my,up) = (hh —uy,my —my,uy — L) #0

Areh; = (h,m,u)e
If;‘l @Zz =q=

(l,my,up) = (lh —up,my —my,uy — )
(4.9,9), then
Lh-—uy=q, m-my=q, u-hL=q

Thus,
h=uwu+q, m=my+q, u=5hL+q,

But by the Definition 1 of TFN, we know that

(10)
Lh<m<u, L<m<u,.

Therefore, Eq. (10) holds, if and only if

L=my=u;, h=m=u=h+q=my+q=u,+gq,

)@ log, (Az) & log,(As) #0;

which means A; and A, are crisp numbers. Thus, for the general TFN
A1 and Az, we have

A e A, #q,

Especially, A6 A; #0.
(d) By Eq. (2), we have

A1 @Az =
IfA @A =q= (q,9,9), then

h+h=q, m+m=q, ui+ir=q,

But by the Definition 1 of TFN, we know that

(h,my,uq) ® (b, ma,up) = (I + b, my + ma,uy +Uy)

Lh<m<w, hL< <Up

Therefore, Eq. (11) holds if and only if

h=m=uw, b=m=w=q-L=q-m =q-u,

Which~means~7\1 and 7\2 are crisp numbers. Thus, for the general
TFNs A; and A,, we have

Al A, #q
Especially, 21 @Ez # 0, ﬁl @Zz # 1.

Therefore, (a)-(d) are proved.

Similarly, based on the operational law (Eq. (6)) of fuzzy num-
ber logarithm, (e)-(h) can be proved easily. The Proposition 1
shows addition and subtraction, multiplication and division oper-

ational laws of TFNs, are not mutually inverse. It is different from
the operation laws of crisp numbers. O

4. The new definitions and re-proof of the propositions
proposed by Wang and Chen

Saaty [5] first introduced the reciprocal preference relation in
the AHP. The concept is as follows.

A reciprocal preference relation A on a set of alternatives
X={x1,Xz,...,Xn} is represented by a matrix A C X x X, A = (ajj)nxn,
where a; denotes the preference intensity of the alternatives x;
over x; on a 1-9 scale, where 1/9 < a; <9, a;;=1, a; - a;; =1 for all
i,j=1,2,...,n. Moreover, the definition of consistent reciprocal
preference relation is stated as follows:

Definition 3. A reciprocal preference relation A = (ajj)nxn is con-
sistent if a; = agay; for all i,j, k=1,2,...,n

Based on Definition 3, Wang and Chen [1,2] extended the
above definition to the triangular fuzzy reciprocal preference rela-
tion and give the following propositions.

Definition 4 [1]. The triangular fuzzy positive matrix A =
is reciprocal if and only if a; ® a; = 1.

(aij)nxn
By (g) of Proposition 1, we know that Definition 4 do not hold

in general fuzzy cases. It should be corrected as follows:

Definition 5. A triangular fuzzy positive matrix A =
reciprocal if and only if a; = aif

(ai])nxn is

Definition 6 ([1,2]). The triangular fuzzy positive reciprocal
matrix A = (ay),,., is consistent if and only if a; ® ay ~ aj.

In the following, we will show that the Definition 6 is also not
properly.
Proof. Let a; = (ap,alf af), ap = (aj, ay, af), Gy = (aj, alf,ap), if
G ® Ajy =~ Qj, according to the operatlonal of triangular fuzzy
numbers Eq. (4), we have

a x @ = ay,  ay x ay aj x aj, = ajf,
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