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ABSTRACT
In this paper, we study the existence of fuzzy solution for the following
differential system with fuzzy coefficient using the different two methods:
7&1 = ?z X2,
922= 5x1 ,
where @, b is the fuzzy natural number generated by fuzzy number 1. The o

-level set of the fuzzy number 1 is [11°=[ 1%, 1¢]. The e-level set of & is

[a]°=1[a-19, a-12] and a-level set of bis [8]°=1[b-1%, b-1%].
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1. Introduction VxeR™, p{(x)<l[0,1] and p(1)=1.

) ) We now proceed with the successive constru
The concept of the natural number is esaily . .
ction of fuzzy numbers as follows;

2=1(H1, 3=2(H1, -,
tion. Let 1 be a fuzzy number in R™ with

the following membership function. n= (n=D(HT, .

extended to fuzzy case by max-min convolu

Let us define the @-cut for the fuzzy number
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1 as follows. [11°=[1%, 1%, e<[0, 1].
It is constructed from 1 by the use of the

intervals of confidence of level a.

[2]°=[11"+[1}*=[2- 1%, 2 17
=2[1%, 17

[31°=[21“+[1]°=[3- 17, 3- 1%
=3[17, 19,

[al*=[ n=11°+[1]"=[n- 17, n- 1%]

= a1}, 171
We now call the fuzzy natural number genera
ted by fuzzy number 1. We define the multi

plication by the fuzzy number for the real ma

trix. If @ is fuzzy number, A=[ 411 212
2y ap

where @ ;R thena- A= ¢" %1 2°ap
arag a*ayp

In this paper we consider the solution of

following differential equations with fuzzy
coefficients using two different methods
3.6 1= 5 X2,
(FDE) ]
X9 = Ex 1s
where a, bis the fuzzy natural number

generated by fuzzy number 1.

II. First method

We consider the following differential equat-
ions with fuzzy coefficients
J.V 1= 5 X2,
(FDE) .
X9 = Ex 1»
where a, bis the fuzzy natural number

generated by fuzzy number 1.
We can be expression as follows:

(-G aE=-1Gac

We find the eigenvalues and eigenvectors of

(5 0)

b0/

To expand the determinant in the character
istic equation

det(A—aD=| 74 % 1=0

It follows that A%— ab=(Hence the eigenva
lues are A;=V ab, As=—V ab. To find the
eigenvectors we must now reduce

(A—ADK=0 two times corresponding to
the two distinct eigenvalues.
For A;=V ab we have

(—x/% a ) k =(
b  —Vai/\k
And solve the following equation:

—\/E)k1+ak2=0

J

where zero fuzzy number () satisfies

Vabk,—V abk, =1.
vV ab k.

a

Thus we see that Ay,= Choosing

ky=V ab T we get the eigenvector

K1=T(‘/?’).
For A,=—V ab
(" ()=

And solve the following equation:
Vabk, +ak,=10

where zero fuzzy number ( satisfies

Vabk,—Vabb=1.

Thus we see that ky=—

Choosing k1=\/_e;z' 1 then yields the second
eigenvector Ky= 1({_7:).

Hence we know that the fuzzy solution of
(F.D.E) is given by

At Azt
(il) = clKle ' +C2K2€ :
2
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= cli(\/bjb) AL czl(@) e Vbt

= I(cl(\/?’) e/ %y cz(@) e _m’) .

The a-level set of x; and x, are

[x]°= [(cl\/z)e@'-i- csV abe _m’) 17,

(CI@ e‘/ﬁt+ Cg@e—m') Ira ,]

[2]°=[(cibe’ ™ —cybe ™™ 17,
(clbe@t— cgbe_m’) 1,% 1

III. Second method

We consider the following differential
equations with fuzzy coefficients:

(FDE.) [ 0= az,

xz = 596 1s
where 5, bis the fuzzy natural number

generated by fuzzy number 1.

For a=[0,1] we can be expression as

[ 2)=(ch "5

where [2]°=[a- l'f, a- lf] ,
[B]°=[b- 17, b- 17].

First, for each a<[0, 1] we consider the

follows

equation
9'51111 = 0 a'ﬁ(ﬁl)
x 21a b- 1? 0 xaél
We find the eigenvalues and eigenvectors of
0 a- ﬁ)
b-17 0

From the characteristic equation we obtain

the real eigenvalues

a=vVabll , N=-

For /11=\/7bf‘7 we have
k) —
A(R)~(

—V ab Tla a- I]a
And solve the following equation:

Vabl} .

0).
b 1 —Vab 1 0

~

—V ab Lakl-i-a' 1?/?2:0 .
\/—b we get the eigenvector

7

Similarly, for Ag=—V abﬁ’ yields the second

Choosing k=

|

eigenvector

(%

Hence the solution is

a At Ast
(xa”)= cKie™'+ cKye™
X2y

= ) T )3 T

Second, for each a=[0,1], we consider the

equation
.ﬁlflra — 0 a- i?* (xair)
.9'C zra b 1$ 0 x‘ZZr
We find the eigenvalues and eigenvectors of
0 a- f‘f)
b-1; 0

Using the same method, the solution is
2\ = ¢ (\/ ab)e‘/Tb ey (V ab)e—s/% It
xaér 1 b 2 "‘b )

The a-level set of x; and x5 are

\/— ™ _‘/“"‘ e
[x,]9= [V abe' “ "4 cpVabe @ 1Y,

J—_ ™~—a _J— ™~
e abe ™ Tt cplabe T T

—Vab It
— cobe “

~Vab It

ab It

[x%]°= [cibe .
clbe‘/_a—b I crbe ]
IV. Example

Consider the fuzzy solution of the following

differential equations with fuzzy coefficients

generated by fuzzy number 1

(=03 9z
where 1=[ 17, [7]=[-2F1 , 372

es[0,1].
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From the first method, we obtain the a-level [8] S. Seikkala, On the fuzzy initial value

set of the solution x; and xy are problem,  Fuzzy

319-330, (1987). -

[0]°= [(cV6 ™™ +cV6 e (251,
(VB e ™+ o6 e oy 252)),
[%]7= [(e3e ™~ cBe o2,

(c3e’®~c3e V8 -3—51)].

From the second method, we obtain the

a-level set of the solution x; and x, are

V(2L ) ~Vo(-2FL )

[(m1°=[(cV6e * +cV6e 20,
‘/'g(.B"‘_a)t —6(—3:—a)t

(V6 e 2 T4 cVbe 291,
J_G(_ll.ﬂ)t —6(“—+1')t

[%)°= [(c3e * —cle 27,
@(._3;0’_)1. —6(—3:£)t

(c3e 2 T 3e 2 1.
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