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The main aims of this research is to solve the dual fuzzy complex linear system AX + ¢ = BX +
D, where A, B are crisp coefficient matrices and C,D are fuzzy number matrices. The

research findings indicate that the system of two fuzzy complex linear equations can be

Corresponding Author:
Mia Santika RM

solved under the conditional that (4 — B) ! and (|B| — |4]) ™ exists.
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I. INTRODUCTION
In mathematics, one of the common problems encountered is

the system of linear equations. Linear equation systems are
found in almost all branches of science [1]. The application
of linear equation systems in scientific fields can be seen in
transportation planning [2], optimization finance, [3],
business, physics, management [4], current flow and control
theory [5], economics, sociology, and electronics. In its
application, the system of linear equations involves not only
real coefficients and variables but also can take the form of
fuzzy numbers or complex numbers. Therefore, linear
systems of equations involving fuzzy coefficients or variables
can be solved in the form of fuzzy linear equation systems.
Thus, understanding and developing methods for solving
fuzzy linear equations are highly important [6].

Zadeh was the first to introduce and explore the concept of
fuzzy numbers, along with the arithmetic operations
associated with them [7]. The general form of a fuzzy linear
equation system can be written as AX = ¥ where X and ¥ are
parameters within a certain interval [8]. Various solution
method of fuzzy linear systems can be observed in
[91.[10],[11],[12] [13],[14],[15].[16],[17].[18].

Many previous studies have discussed the resolution of
complex fuzzy linear equation systems and dual fuzzy linear
equation systems, one of which is [19] investigates the
solution of linear equation systems in fuzzy complex
numbers. The method used is the Gauss-Jordan elimination
method. The research results indicate that the fuzzy complex
linear equation system CZ = W is transformed into matrix
form, which is then solved using the Gauss-Jordan
elimination method. The research on dual fuzzy linear
equation systems was first discussed in [20]. In [21] the dual

fuzzy linear equation system is algebraically solved using
dual fuzzy matrices, which can be written in the form AX +
Y = BX + Z where A, B are crisp coefficient matrices and
Y, Z are fuzzy number matrices. In this method, the dual fuzzy
linear system does not need to be transformed into a dual crisp
linear system. The research results indicate that the proposed
method appears to be more efficient. For in [6] with the same
linear equation system as [21] is solved algebraically
involving triangular fuzzy number matrices.

From several previous studies, there has been no discussion
regarding the solution of dual fuzzy complex linear equation
systems. The dual fuzzy complex linear equation system to
be solved can be written as AX + C = BX + D where A, B are
crisp coefficient matrices and €, D are fuzzy complex number
matrices. The objective of this research is to solve the dual
fuzzy complex linear equation system.

Il. PRELIMINARIES
Definition 2.1 [22] A fuzzy number is the fuzzy set ¥ with

membership function u;: R - [0,1], if
There exists t, € R such that uz(t,) = 1, i.e. X is normal.
For any 4 € [0,1]and s,t € R, we have pz(ds + (1 —
At) = min {uz(s), uz(t)}, i.e. X is a convex fuzzy set.
Foranys € R,theset{t € R : uz(t) > s}isan open set
in R, i.e. ug is upper semi-continuous on R.
The closure of the set {t e R : uz(t) > 0} is a
compact set in R, where A denotes the closure of A.
The set of all fuzzy numbers is represented by the letter IF in
this paper. If the real line R as R {X, : t is a real number},
we can clearly derive R c [F [21]. Moreover, for 0 < a <
1, a-level of the fuzzy number % is defined as [ %], = {t €
R: uz(t) > a}and for a =0 it is defined as [X], =
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{t € R: ug(t) > 0} .Usually, the support of the fuzzy set
is defined as

supp(X) = [X]o ={t € R: pz(t) > 0}

Lemma 2.1. [22] Let {[x(a),X(a)]:0<a <1} be a
certain non-empty set in R. If
[x(a),x(a)] is a bounded closed interval, for each a €
[0,1],
[x(a1), x(a))] 2 [x(ay), X(ay)] fotall 0 < a; < a, <
1,

lim x(@), lim %(a0)| = [x(a), %(a)] whenever {a}

is a non-decreasing sequence in [0,1] converging to a
Definition 2.2 [19] For any fuzzy complex number Z
expressed as Z = ¥ + iy, where ¥ = [x(a),x(a)] and 7 =

[X(a),i(a)], 0 < a <1, it can be written as
7= [x(@),%(@)] +i[y(@), y(@)]
= [(x@ + y@), (F@ + F@)),

Furthermore, the arithmetic of fuzzy complex numbers, as
described in [23],[24] and [25] is discussed as in Definition
2.3.
Definition 2.3 [25] For any two arbitrary fuzzy complex
numbers Z; = X, + iy; and Z, = X, + iy, with a complex
number ¢ = a + ib, a — cut of the sum Z; + Z, and the
product ¢ - Z; Are determined based on interval arithmetic as
follows:
[21 + Z~2]a = ([fl]a + [fz](x) + i([yl]a + [372](1)

= [1(@ + %@, % (@) + (@)

+ i1 (@) + y2(@), 71(@) + 72(@)],
and
[C ' Zl]a = [(a +ib) - Zl]a = (a +ib)- ([fl]a + i[yl]a)

= (a[fl](x - b[yl](x) + i([fl]a + b[yl]a)-
Definition 2.4 [21] We say that two fuzzy complex numbers
% =a, +ib, and ¥ = @, + ib, are equal if and only if for
any t € R, ux(t) = uy(t), %], = [¥], for any «a € [0,1].
AlsoX €y & [x], € [J]., Va €[0,1].

The two concepts below will be used in this paper.
Definition 2.5 [16] The a-center of the fuzzy complex
number center X denoted by Z = ¥ + iy is defined as

[Z]C — (f(a)+£(a)) +i (?(a)q(a)) o€ [0’1]’

@ 2 2
where [%], = [x(a) + x(a)] and [7], =[y(a) + y(2)].
Definition 2.6 [16] The a-radius of the fuzzy complex
number Z = % + iy is defined as

[Z]Z — (f(a)-zfg(a)) +i (?(@:X(Ul)) o€ [0’1]’

where [], = [x(a) + x(a)] and [7], =[y(a) + y(a)].
Remark 2.6.1 [21] Clearly, a-center and a-radius of any
arbitrary fuzzy complex number are continuous real functions
of a.

Remark 2.6.2 [21] For a fuzzy complex number %, if for any
a € [0,1], x®(a) = 0 then it can be easily concluded that % is
a crisp real number.

Remark 2.6.3 [21] For a fuzzy complex number %, if for any
a € [0,1],x¢(a) = x(a) or x®(a) =x(a), by Remark
2.6.2, it can be shown that X is a crisp real number.

Remark 2.6.4 [21] Let Z,,Z,,...,Z2, € F,,¢;, ¢y, .., C ER

and also @ = Y[~ ¢;Z; Then
n n
@ =) anf@,  u@ =) lalat@.
i=1 i=1

Definition 2.7 [21] We define a vector valued fuzzy complex
number as X = (%, %,, ..., %,)7, where, i = 1,2,...,n, is a

fuzzy number. Also, we denote[X], by [X], =
([ w [E2] s s [Bn])T  and  consequently x¢(a) =
(x£ (@), x£ (@), ., x5 (@) and xR (a) =

(R (@), (@), .., B (@)

Moreover, we establish definitons for two for two
fuzzy complex numbers valued vector denoted as X and ¥,
we define:

XcVe[X]l, <[], Vael01]

& [%le €Fle i=12,..,n, Vae[0,1].
Theorem 2.1 [21] Let A = (aii)m is an arbitrary crisp-

valued matrix and X = (%, %,, ..., %,)7 is an arbitrary vector
valued fuzzy complex number. Then,
(4-%) (@) = A-X(a),
and
(4-%)" (@) = 14]- X*(2),
where |4] = (|aif|)nxn'
Proof. The implementation follows Remark 2.6.4. and
Definition 2.7.m
Complex dual fuzzy linear systems are one of the intriguing
topics in fuzzy mathematics that have numerous applications
in various branches of science. Here is the definition of this
system.
Definition 2.8 [21] The n X n linear systems
a1 % + apxX, + o+ aX, + 6
= by Xy + by %y + -+ by Xy
+d,,
Ay X1 + Ap%y + -+ appXy, + 64
= by %1 + by Xy + -+ by X,

+d, @.1)

Ap1Xy + apaXy + -+ appX, + ¢
= by Xy + bpoXy + o+ by X,
+d,,
where there are two n x n crisp real matrices of coefficiets
two real matrices A= (a;) _andB = (b;) and

nxn

vectors C = (&, 6, ..., 6,)T and D = (dy, d,, ...,&n)T being
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fuzzy complex vectors in the form é = g+ ihand d = i +
il respectively, where X = (%,,%,,...,%,)" represents a
fuzzy complex number vector with the form ¥ = p + i§.
Furthermore, if described as a dual fuzzy complex linear
system. Definition 2.7 states that the dual fuzzy complex
linear system (2.1) has the following matrix form:
AX+C=BX+D. (2.2)
In Defintion 2.7, matrices A, B and vectors X, C and D are
defined. It is important to note that there is no element j € F¢
such that ¥ + 3 = 0 for any fuzzy complex number % € F.
This means that for every ¥ € Fc — R, we have ¥ + (—X) #
0, hence it is not possible to replace the dual fuzzy complex
linear system (2,2) with the fuzzy complex linear system
(A—B)X = 7 — ¥ equivalently. Therefore, the develop of
mathematical methods is necessary to solve the dual fuzzy
complex linear system (2,2).
Definition 2.9 [21] If for the system (2.2), det (A — B) # 0,
then we define the extended solution of the system (2.2) as
follows:
=@A-B)YD-0). (2.3)
Also, if det(A— B) =0, then we say that there is no
solution.
Definition 2.10 [21] A vector-valued fuzzy complex humber
X, =(%,.%, ...,an)T is called an algebraic solution of
the dual fuzzy complex linear system (2.1) or (2.2) if
AX,+C=BX,+D,

or, in other words,
n

D ay(Bjal + 1da]) + (1G] + i1:D)

=

p]A] +i q]AD + ([ L]

= =
M:

Vi=12,..,n

Renmark 2.10.1 [21] Based on Definitions 2.5 and 2.11, it is
clear that X, = (%,,, %,,,, ...,an)T is an algebraic solution
of the system (2.1) or (2.2) if

n

Z ai; ([1a, + {34l ) + (1310 + i[R])

j=1

= Z B;j ([ﬁjA]a + i[qu]a)

+ (e + ilnla),
vVi=12,..,n
For each a €[0,1] and i = 1,2,...,n. Moreover, if
det (A — B) # 0, based on Definitions 2.4 and 2.9, we have
(%] = (- B)7*([D] - [€],).
and also, with Definition 2.9 and Theorem 2.1, we have
X{(@)=(A-B)Y(D(a) - C¢(a)), Vae€[01],
XB(@) = 1(A-B)(DR(@) + CR(2)), Vae€e[0]1],

use the following theorem, we continue our investigation into
the connection between the algebraic solution X, and the
extended solution X
Theorem 2.2 [21] Suppose for the dual fuzzy complex linear
system (2.1) or (2.2), both the extended and algebraic
solutions exist. Then, X5 (a) = XE(a).
Proof. Since X, is an algebraic solution, we have:
AX,+C =BX, + D,
Now, with Renmark 2.6.5 and Theorem 2.1, we conclude:
A-XS(a) + C¢(a) = B-X{(a) + D¢ (a). (2.4)
Conversely, since there is an extended solution
Xp,det (A — B) =+ 0. Furthermore, as the a-center of any
fuzzy number is a continuous function with respect to «,
then from
X£(@) = (A= B) (DS (a) — CS(@)) = XF(a).
Theorem 2.3. [21] The dual fuzzy complex linear system
(2.2) has a unique algebraic solution if and only if both
matrices (A — B) and |A| — |B| are nonsingular, and also the
family of sets
[Xe + F(2), Xy (a) = F(@)], V€ [0,1],
forms the a-level of a vector-valued fuzzy complex number,
where[X; + F(a), X (@) — F(a)], Represents the a-level
of the extended solution from system (2.2), and
F(a) = X§(a) + (IB| = 1A (DR () (2.9)
- CR(a)).
Actually, system (2.2) has a unique algebraic solution with
the following a-level:
[X:A]a = [XE + F(a),YE(a) - F(a)]' Ve (2.6)
€ [0,1].
Further explanation of the proof of Theorem 2.3 is discussed
in [23, page 7]
Theorem 2.4 [21] If in the dual fuzzy complex linear system
(2.2), both matrices A — B and |B| — |A| invertible and also
the vectors C and D are crisp-valued vectors, then for any a €
[0,1], F(a) = 0 and consequently, the system has a unique
algebraic solution as follows:
Xy =Xp=(A~— B)_l(é - 5)
Proof. Given that the vectors ¢ and D have crips, then
CR(a) = 0 and C¥(a) = 0 and also
XB(a) = (A—B)Y(D*(a) + CR(a)) = 0,
this implies that
F(a) = X§(a) + (IB] = 1AD7*(DR(a) — C* (@) = 0,
Consequently, the unique algebraic solution for the dual
fuzzy complex linear system (2.2) can be deduced from
Theorem 2.4 and Equation (2.6) as follows:
X, =Xs=A-B)*(D-C)m

I1l. RESULTS AND DISCUSSION
Here is the proposed solution steps for solving the dual fuzzy

complex linear equation system AX + C = BX + D where
A, B are crisp coefficient matrices and €, D are matrices of
fuzzy complex numbers as follows:
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1. Given a system of dual fuzzy complex linear form AX +
C = BX + D where A, B are crisp coefficient matrices
and C, D are matrices of fuzzy complex numbers.

2. Next, the second step is transformed into a system of dual
fuzzy complex linear equations in the form (4 — B)X =
(D—C) to det(A—B)#0 and det(|B]—|A])
hence,the equation has a solution.

3. Based on definition 2.11, the next step is to determine the
value of X which can be writtenas X = (A — B) (D —
0).

4. Determining the algebraic solution of fuzzy complex
linear equations based on theorem 2.4 using [X,], =
[Xp + F(a), Xp(a@) — F(a)], V4€[0,1].

5. Referring to consequence [6] the solution in step five is
simplified further.

Based on the solution of the system above, we formulate it

into the following theorem.

Theorem 3.1 Given a system of dual fuzzy complex matrix

equations AX+C=BX+D with [X], = [x(a),X(a)],

[€], = [c(a),€(@)] and [D]_ = [d(a),d(a)] representing

sets of fuzzy complex equations, where A,B are crisp

coefficient matrices and €, D are matrices of fuzzy complex
numbers, then the algebraic solution exist if (A — B)~* and

(IB] — |A])™? exist.

Proof. Based on Definition 2.5, Definition 2.8, Statement

2.10.1, and Theorem 2.4, we have:

For [Xgle = [x5(a), Xp(@)]

x5 (@) = x§(a) — xF(a)

= (A-B) (D (@) - (@) — I(A = B)| 7" (D*(a) +

CR(@),

(4 _ -1 [ (m@+m@ | n@+n@) ) g(@)+g(a)
=(4 - B) (( 2 ti 2 ) ( 2 +

. h(a)+h(a) 1 (M@-m(@ | .a@)-n(@)
U ))—I(A—B)I (( 2 Mm@y

gla)-g(a) h(a)-
(g @—gla + ih(a) ﬂ(a)) ’
2 2

= (=B (m(@) + @) + i (2@ + (@) -
9@ + 7@ ~ i (a@ + h@)) - (4 -

B (7@ - m(@ + i (7@ - n@) + §(@) -
9@ +i(R(@) - h(@)),

= (= by) " 2 (mye (@) + e (@) + i (ype) +
je(@)) = 9j6(@) + 3@ = 1 (hye(@) + Ry (@) ) -
(i = b)) ™ 2 (e (@) — @) + i (ye (@) -
15(@) + G35(@) — 1o (@ + i (e (@) = hyp (@) ),

=(a;; — bij)_1%<(mj5(a’) + iﬂjs(“)) + (ij(Of) +

iﬁjE(a)) - (ng(a) + iﬁjE(“)) - (EJE(‘X) + iEfE(a))) -

|(aij - bij)l‘%((m(a) = im(@)) + (mg(@) -
inje (@) + (7,5@ = (@) + (gs@ - i@,-E(a>)),
= -5 S (d@) + (@) - (@) ~ 2(@)
1,-

~ 104 - B)[" 5 (d(@) ~ d(a) +(a)

- c@),
xp(@) = xE(@) + xE (@)
= (A-B)(D(@) - C°(@) + (A - B)| 7} (D*(a) +
CR (@),

_ _ -1 m(a)+m(a) . n(a)+n(a) _ g(tx)+§(a)
=(4-B) <( 2 ti 2 ) ( 2 +

. E(a)+ﬁ(a) _ -1 m(a)-m(a) . n(a)-n(a)
U ))+|(A B)| (( 29 4 )+

2

g@)-gl@) . h(a)-
(g a)-g(a n lh(a) ﬂ(a)) )
2 2

= (4-B) (m(@) + 7@ + i (n(@) +7(@) -
9(@) + (@ — i (k@) + F(@) ) +1(4 -
B L (7@ - m(@) + i (@) - n(@) + §@) -
9@ +i(R@ - h@))
= (a5 — bij)_l % (ij(a) +mjp(a) +i (ﬂjE(a’) +
j6(@)) = 9@ + Ty (@) = i (hye(@) + (@) ) +
(g = bi) |7 2 (A (@) = me (@) + i (Tye (@) -
1 (@) + G35(@) — 1o (@ + i (e (@) = hyp (@) ),
:(aij - bij)_1%<(mj5(a) + inE(“)) + (ij(a) +
(@) = (g6 (@) + ihye(@) = (7@ + iE,-E(a))> *
|(ay - bi,-)l‘%((m(a) — i (@) + (my(a) -
inje(@) + (5@ = (@) + (gs(@) - ih,-g(a))>.
1 _
= (A4-B)" 5 (d@) + d(@) - e(@) — ¢(a))
1,
14 =B 5 (d(@) ~ d(@) +2(a)

— c(@),
For [Xale = [Xa(@), Xa(@)]
Xa(a@) = Xg(a) + F(a)
= xg (@) — xf (@) + Xf(a) + (IB| = [A) (DR (a) —
CR (@),
= xg (@) + (I1B| = [AD7 (D" (@) - C*(a)),
=(A-B)"(D(a) — €(a)) + (IBI = 1A (D®(a) -
CR(@),
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_ _ +5
(m(a)-zfm(a) n l.g(a)-;—n(a) ) _ (g(ll)zg(d) "

-

iﬁ(d)Zh(d))) + (lBl _ |A|)_1 (( m(a)-m(a) n iﬁ(a)—ﬂ(a)) _

2 2

(g(a)—g(a) N l.h(a)—ﬁ(a)))
2 2

=(@4-B"1 ((m(a) +m(@) +i (n@) +7(@) -
(9@ +5@) - i (h@ + E(a))) +(BI -
|A|>-1§((m<a> - m@) +i (7@ - n(@) - (7@ -
9@) - i (h@ - @(a))).

= (a; - bu)‘lﬁ((mﬁ(a) + (@) + 1 (njs(e) +
e(@)) = (916(@) + 3j5(@) = 1 (ye(@) + By (a))) ¥
(o] = lag ) 3( () - mys @) + (e -
15@) = (75 (@) — gs@) = (e (@) - @,-E(a))),
=(ay - bu)'li((mﬂ; (@) + injp(a)) + (M (a) +

175 (@) = (g5 (@) + ihyp(@) ) = (@) + iE,-E(a))) +
(MU|—|mAy‘§<@@E@o+¢ﬁwao)+(—gm4a)—

inge (@) = (6@ + e (@) — (=gj@) — iﬁjg(a))).

=2(4- B (d(@ +d(a) — c(@) —e(@)) +3 (1B -

AN (d(@) - d(a@) — E(a) + c(@)),

X, = YE — F(a)

= x (@) + x§ (@) — Xf (@) — (I1B] = [ADT*(D* (@) -

CR (),

= xg(a) — (IB] = [AD*(D* (@) - C*(@)),

= (A -B)(D(a) - Cé() — (IBI = |ADH (DR (@) -
CH(@),

_ _ -1 (m@tm@@) | n@+n@ Y g(a)+g(a)
=@A-5) ( 2 +i 2 ) ( 2 +

2 2 2

L.a(a>+h(a>)> Bl — [AD- (( R@-m) | ;K- _

g@)-gl@)  na)-
(g a)-g(a n lh(a) Q(a)))
2 2

=(4-B12 ((m(a) + () +i (n(@) +7(@) -
(9@ +7@) i (h(@) + E(a))) —(IB] -
|A|)-1§<(m(a> - m@) +i (@) - n@) - (@ -
9) - 1 (i@ - 1(®) )

= (= by) "5 ((mﬁm) + g (a)) + i (np(a) +
e(@)) = (976 (@) + (@) = i (Bye (@) + E,-E(oo)) -
(] = ool 2 (M@ ~ mp@)) + i (@) -
5 @) = (70000 = 36(0)) = £ (@) - o)}
=(aij - bu)‘lé((m,-g(a) + ingp(@)) + (M (a) +
(@) = (g6 (@) + ihye(@) = (Fp@ + iﬁ,-E(m)) -
(2] = lais) ™3 ((m,-g(oo + e (@) ) + (—myp(@) -
inge (@) = (3,5 @ + e (@) = (=g (@ - iﬂ,-E(a))),
= 24— B) (d(e) + d@) ~ (@) ~ 2(@)

1 —
— (1Bl = 14D (d(@) ~ d(a) ~ ¢(a)

+ g(a))
So, the solution of AX + C = BX + D is
Fale = [£4@, Fa(@)],
(@ = (=B 3 ((d@ +d@) - (el +

c@))+ (81 - 14D 2 ((d@ - d@) - (c@) -
t@))

Xa(@ = (4= B2 ((d@ + d@) - (c@ +
c@)) - 1BI - 14D £ ( (2@ - d@) - (c@) -

E(a))).l

Example 3.1 Given the system of linear dual fuzzy complex
matrices as follows:

¢ DEE)=¢ DE)()

with
2—a
A AN —24+3a,2-2a
[C]“_([}]a)_ a,g—%a +l(4+a,—1—2a)
and

[5] _ [dl]a _ ( a,2—a )
a d;] 4+a,7-2a
. 14a,3—«a
iy 2a,—1 — 20)
Find the solution of the above equation?
For each a € [0,1] has the following algebraic solution:

A-BX=(D-0)
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_ -2+ 2a,2 - 2a
(3 —1)("1>=<3 5 )
o 1/\x —+-a,7—
2 2+2¢7c,7 3a
( =14+ 3a,5—4a
+ (—3+4a,—5—3a)
By det(A —B) = -3,  det(|B| — |A]) = -3

Then
[£sla = (- B ([D], - [C])

- ([l ol

630339+ f5-gege
([2 + Ea, 7- 3a] +i[=3 + 4a,—5 — 3a]>
[Xala = [Xa(@), Xa(a)]
Xa(@) = (4= B2 ((d(@ + d@) - (c@ +
c@))+ (1B1 - 14D 2 ((d@) - d@) ~ (c@) -

@)
X_A(a)_<[ ~vza]+if-14s a]>

[4] +i[[-8 + a]]
Xa(@ = (4= B2 ((d@ + d@) - (c@ +
c@)) - 1B1 - 14D 2 ((d@ - d@) - (c@) -

E(a)))
. ([9§ g~ §a]>
53]+

(Rl = (hf“]a ‘Iﬁuh)

[pZA] i [qu]

(Pt i)

Example 3.2 Given the system of linear dual fuzzy complex
matrices as follows:

Find the solution of the above equation?
2 2 0 % o
(3 1 —1><Z2>+<c~2>
1 =2 0/\% G5
1 1 1\/% dy
=(2 ; 2)() dz
-1 -3 1/\% ds

[d~1]a a,2—a —2+4+3a,2 - 2a
[5]a= [dz]a =<a,3—2a>+i<2+a,_1_2a>
[d~] 2a,2—a 1+a‘3_a
3(1

Find the solution of the above equation?
For each a€[0,1] has the following algebraic solution:
A-BX=(D-0)

1 1 =1\ /%
2 1 =1/ \X%;
24+ 2a,2 - 2a
:(—3+a,1—3a>
1+3a,4—«
—4 + 5a,4 — 5a
+i< 3a,—5—-3a )
-2+ 20,4+«
By det(A —B) = -1,  det(|B| — |A]) = -3
For
[Xele = (4= B)7([D] - [C] )
/[plE + l[qlE
[sz + l[qu /
[p3E]a + l[%E]a

[3+a,2+a] +i[2—3a,6a]

= [11—a, 1+ 7a] +i[8 — 14a,1 + 20a]
[16 — 2a, 1 + 10a] + i[14 — 22a, —3 + 31a]

Fale = [Xa(@), Ka(@)]
(@ = (4= B (@) + d@) - (@) +

@)+ 181 - 14073 (4@ - d@) = (et -

" o2l
m)([:; 31§0 +l[3+3a])

?-l‘?(l +l[?+ 3(X]
(@ = (=B (@) + d@) - (e(@) +
c@)) - (1B = 1473 (d(@) - d(@) = (c(@ -

E(a))) 8 4 5
/ [§+§a]+i[§+3a] \
X,() = U%+13—0a] +i [13—4+ Ba])
25 14 19

?‘}'?(X +l[?+ 60{]

Then
[¢1]a a2—a —2+43a,2-2a
[C]az [6:]a =< 2+a,3 >+i< 44+ a,2-2a >
[é5]a -2,-1—«a -1-2a,3—«a
and
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[ﬁlA]a + i[QIA]a
[ﬁZA]a + i[qZA]a
[53,«1] +'[(73A]
2 8 4- 15 3
[3 +‘[3 3t “]
19 8 17 10] 13 3 14 3]
= ?4‘50’?4‘?&’ +i ?4‘ a,— 3 + 3a

2,10 25 141 14 19
37T3%3 3¢ l[? ROEY “]

Example 3.3 Given the system of linear dual fuzzy complex
matrices as follows:
Find the solution of the above equation?

2 3 2 4 1
(533 \/\ (c.)
|1 3 3 2 1||%|+]|é&]
S EHIDNY
2 2 2 31
1 3 0 2 1\ /% /‘ill\
1 1 1 0 0)[% Iszl
=22201923+|d3|
0 -1 1 2 1 954 \d4/
1 1 1 3 2 Xs ds
Then
AP /2+2a 1-2a \
. 20,1 — «
e [
[C]a=\[~3]a)= E+a,3+a
[64]e kl—a,z—a)
[E5]e 1+a1l
l1-a2+a
/aS—a \
24,2+«
2—a,a
l1-agl+4+a
and
[d.],
[dz] a,Z—a
a 14a-1—«a
D], =|lds], [=] 1+a1-2a
[&4] 20,1 — 2«
o 1—a,a
[ds],
a,l—«a
1+a,2+a
+i|l 2—a,1+a
2+a,3—2a
34+ 2a,«a

Find the solution of the above equation?
For each a € [0,1] has the following algebraic solution:

A-BX=(D-0)

1 0 2 2 -1 X1
1 1 1 0 2 X,
-1 1 1 2 0 X3
3 -11 2 2 X4
1 1 1 0 -1 Xs
-1+ 3a,—3«a
(2a,—1—3a
=| —2,=-—3a |
\—2+3a,—a/
—a,1
-2,0
/ -4+ 2a,2 \
+i|l  -2a,-1 |
21—«
2+a,—-14+2a

By det(A — B) = —36, det(|B| —|A]) = —48
For

[Xsle = (A—B)71([D]_—[C])

Il
—_
h
w
P R B N . B

)

+
~
—_
&)
w
=

[

a

[ 1 7 47 0 1 27

3~ %9 3“ 13 9“ 379%

[ 2 5 41 ] 4+25

3~ “’ 3 *
1

g(l
4 _ 1
[‘5‘“%*5“]“ ?‘?“*‘?5“]
2 _ 1 2
[a,—g—a] +L[—2+§a,1—§a]
Xala = [)_(A(a):YA(a)]
(@ = (4= B (@) + A@) - (@) +
@)+ 181 - 14073 (4@ - d@) = (e -

E(a)))

[‘mﬂa“ L*ﬁ“

635 _7 1. 15 53
288 16% T 144
43 48
X,(a) = _2 2
Xa(@) 96 65 24 48°
[ LB L
144 24 12 72¢

[-5+5a]+i[-5+4]

(@ = (=B (@) + d@) - (@) +
@) - 181 - 1407 (4@ - d@) - (e -

E(a)))
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77 N 5 ] _[23 61
142 T 244 T2 T 72
499 67 ) 11 83
288 48“ ‘224 T 142
_ 97 15
X, (a) = ) T
a(@) [ 96 o I YT
13 9 85
IZZ__T? Ha ™ 72®
11 2 2

= [p3A]
[p4A] + l[q‘l'A]
[pSA]a + l[qu]

13 1
__+_ _+_
144 8 144

3

[plA] +L[QIA]
ﬁmA zmzl\
i[as,],

635 7 4-99
el e
288 16 288 144 14—4—
43 48 23 5
sy, ]+4 B
96 65 24 4—8 24

[ 97 23 29

1 9
T T % ]+l[ a,———a]
144 24 144 12 72 4 72

[—3+1a,————a]+L[——+a,—3+3a]
3 3 3 3 3 3 3

IV. CONCLUSIONS

Based on the discussion above, the system of dual fuzzy
complex linear equation AX + ¢ = BX + D has a solution.

Xa(@) = (4= B2 ((d(@) + d@) - (c@ +

@)+ 81 - 1407 (4@ - d@) = (et -

E(a)))

(@ = (4= B2 ((d@ + @) - (c@ +

c@)) - 181 - 14D 2 ((d@ - d@) ~ (c@) -

E(a))).
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