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1. Introduction and basic concepts

Throughout this note, the set of all real numbers is denoted by R, and the set of all type-1 fuzzy numbers on R by E;.The
left and right end-points of a-level sets of A, [7\] 1, are denoted by A* and A* respectively.

The product of two type-1 fuzzy numbers @ and #, w = 0%, in the o-level is as follows: W]* = [w* w*] = [a]*, in which
w* = min {u*2*, u* 0%, u*v*, u*v*} and w* = max {u*v*, u*v*, u* v*, u*v*}.

The triangular type-1 fuzzy number @t € E; is characterized by & = (a, b, c) where a < b < c. The left and right end-points
of the o — level sets of u are determined as b — (1 — «)(b —a) and b + (1 — a)(c — b), respectively.

In [1], an iterative method has been proposed for solving the following class of Fuzzy Differential Equations [FDEs]
system:

X(6) = AX(6) +f(£), X(0) = Xo (1.1)

where )?(t) =20 X . [0,t;] — E} is a fuzzy function on the real interval [0, t/], A = [dy]

is a fuzzy function, and X, is the initial value of the system.

is a matrix, d; € Ei, f : [0,t;] — E}

nxn

2. The note

In [1], FDEs system (1.1) has been transformed to the following two systems of Ordinary Differential Equations [ODEs]

* Corresponding author.
E-mail addresses: Marzieh.najariyan@gmail.com (M. Najariyan), me.mazandarani@gmail.com, me.mazandarani@ieee.org (M. Mazandarani).

http://dx.doi.org/10.1016/j.ins.2015.02.006
0020-0255/© 2015 Elsevier Inc. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ins.2015.02.006&domain=pdf
http://dx.doi.org/10.1016/j.ins.2015.02.006
mailto:Marzieh.najariyan@gmail.com
mailto:me.mazandarani@gmail.com
mailto:me.mazandarani@ieee.org
http://dx.doi.org/10.1016/j.ins.2015.02.006
http://www.sciencedirect.com/science/journal/00200255
http://www.elsevier.com/locate/ins

94 M. Najariyan, M. Mazandarani/Information Sciences 305 (2015) 93-96

X'(0)= [AX@©)]" +0) x0) =X

X:(t) = [AX(D)]* + () X*(0) =X

.o - o

where X(t) is Hukuhara differentiable, i.e. [)?(t)r = {)7( (t),X“(t)}; and [Z)?(t)] , [Z)?(t)]“ are determined as:

{me]“ = min {BU|B €[4, A"], U € [x*(0), X*(0)] },

[Z\)?(t)]i — max {BU‘B € [A“,E“] U € [X*(t),X*(t)] }

In [1], based on relationship (2.1), the following ODEs systems have been claimed to be the transformation of FDEs system
(1.1) provided that A* is non-positive:

— (22)

X'(0) = AX*(0) + (1) X*(0) =X}
X*(t) = AX*(t) + f*(t) X*(0) =X

The point is that, ODEs systems (2.2) cannot be considered, in general, as the transformation of FDEs system (1.1). As a mat-
ter of fact, the functions X*(t) and X*(t) are unknown, and they may be positive and/or negative on the real interval t € [0, t;].
To illustrate, consider the following one-dimensional FDE:

X(t) =kx(t)  %(0)=(-10,-9,-8) te0,5] (2.3)

where k = (—3,-2,—1). Based on the relationship (2.2), FDE (2.3) is transformed to

{

which means

(0= (-2 (1- )% (D) x(0)=-9-(1-2) 24
“(6) = (-2 + (1 - )X (t) ¥(0)=-9+(1-2) '

xRl X

[i6(t)]” = min {BUJB € [~2 — (1 — ), 2 + (1 - )], U € b*(6) ®(0)]} = (=2 — (1 — ))R*(t),

[fo?(t)]“ —max{BUB e [-2—(1—-0),-2+(1-a)],Ue K t),x*0)]} = (=2 + (1 — o))x*(t).
According to FDE (2.3), it is obvious that there exists t’' € [0, 5] such that x*(t') < 0, X*(t') < 0.Then, it can be concluded that
(=24 (1 —a)(t) = (=2+ (1T —o)R*(t) >0 and (=2 — (1 —a)x*(t') = (=2 — (1 — 0)R*(t') > (=2 + (1 — 2))R*(t') > 0.
Consequently, we have [fd{(t’)]a = (=24 (1 —a)x*(t') and INOE(t’)]oc = (-2 — (1 — a))x*(t') which mean ODEs system (2.4)

cannot be considered as the transformation of FDE (2.3).

As a result, based on the product of two type-1 fuzzy numbers, the ODEs (2.2) are true on condition that A* is non-posi-
tive, and X*(t) is non-negative for o € [0,1] and t € [0, t;]. It is noteworthy that, in [1], no condition is assumed on functions
X*(t) and/or X*(t). Based on the aforementioned, the obtained results in example 5.2 for ¢ > 0.1 are not true. As a way of

Fig. 1. The solution of example 5.2, X (t), obtained in [1].
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