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DARTICLE INFO ABSTRACT
SPublished Online: The main aims of this research is to solve the dual fuzzy complex linear system AX + C = BX +
é,'z@ %@24 D, where A, B are crisp coefficient matrices and ¢,D are fuzzy number matrices. The
g;f = E = research findings indicate that the system of two fuzzy complex linear equations can be
;Cq &gp@dlng Author: solved under the conditional that (4 — B) ! and (|B| — |4]) ! exists.
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ﬂ mathémgtlcs one of the common problems encountered is
the @s;ﬁém:of linear equations. Linear equation systems are
fEuri"é} in alfnost all branches of science [1]. The application
(ﬂ‘llﬂﬁ&F e@atlon systems in scientific fields can be seen in
tﬁanspomatmn planning [2], optimization finance, [3],
Emsmes;, pﬁysms management [4], current flow and control
theory iS]P economics, sociology, and electronics. In its
applicatiort; the system of linear equations involves not only
rgal coe?_fflgents and variables but also can take the form of
f?gzzy nur@oers or ‘complex numbers. Therefore, linear
systems—tofgquatlons involving fuzzy coefficients or variables
can be@lwd in the form of fuzzy linear equation systems.
Eﬁus uhdé}standmg and developing methods for solving
fuzzy Imeat equations are highly important [6].

Eadeh wasihe first to-introduce and explore the concept of
fﬁzzy zgurﬁbers aleng with the arithmetic operations
assouaﬁed with them-[7]. The general form of a fuzzy linear
equauoa system can be written as AX = ¥ where X and ¥ are
marameErs within acertain interval [8]. Various solution
r&ethodv of fuzzy linear systems can be observed in
[9,[10{11],[12] [13},[14],[15],[16],[17],[18].

Many pi previous studies have discussed the resolution of
@mpleg fuzzy linear-equation systems and dual fuzzy linear
e@uatioﬁ" systems, one of which is [19] investigates the
59|UIIOH: of linear ‘equation systems in fuzzy complex
number's The method’used is the Gauss-Jordan elimination
methodZ,The research-results indicate that the fuzzy complex
linear guation system CZ = W is transformed into matrix
form, %hich is theh solved using the Gauss-Jordan
elimination method.»The research on dual fuzzy linear
equatlogi systems was:first discussed in [20]. In [21] the dual

1Erut?! j

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 writtenas 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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ey §ep ueywnwnBusw Bu

:.{t E R ,ux(t) > 0} .Usually, the support of the fuzzy set
is defmed as

5 Supp(x) =[X]o.={t € R+ pg(t) > 0}

Cémma&’ 2@ <]’;22] ket {[x(a),X(a)]:0<a<1} be a
[T R )
Gertain morren@ty set’in R. If

Lg‘x@z)n,c:x(@;)] is a.bounded closed interval, for each a €
2083 5
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D] 2[x(ay), %(ay)] fotall 0 < a; < a, <

e
Aue

im E(ak)] = [x(a),x(a)] whenever {a;}
creasmg sequence in [0,1] converging to «
[19] For any fuzzy complex number Z

=X ¥y, where ¥ = [g(a),x(a)] and y =
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a< 1, it can be written as
L X(@)] #1 [y(@), 5(@)]
=](x@ + y@), F@ + F@)),
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, the arithmetic of fuzzy complex numbers, as
[23],[24] and [25] is discussed as in Definition
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.3 [25] For any two arbitrary fuzzy complex
=X, +iy, and Z, = X, + iy, with a complex
ib, a — cut of the sum Z; + Z, and the
1 Are determined based on interval arithmetic as

Irgoen
g

1‘

A

Q

+

Ctc

S @
FNEER
sei¥estingac

([xl]a [ ] ) + i([yl]a + [yz]a)
x,(a), % (a) + % (@)

+ i1 (@) + y2(@), 71(@) + 72(@)],

I
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IPE3P Ul SIIN} BEIES]
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el P@J
afusw uep ﬁmﬁu njuegy

s [(a+ib) 2], = (@ +ib) - ([%1]s + i[F1]0)
—ga [%1]e =b[F1]a) + i([%1]e + B[F1]a)
finition § 4 [21] We say that two fuzzy complex numbers
az+ ch1 and § £ a, + ib, are equal if and only if for
yt %Rgix(t) = uy(t), [%]e = [Fl for any « € [0,1].
0XE e [#e S[Fle  Va € [01].

uThe two concepts below will be used in this paper.
[gefmltgpn 2.5 [16]<The a-center of the fuzzy complex

rrrumberj:enter % denoted by Z = % + iy is defined as

a)+x(a . (Y(@)+y(a)
5 = () a7 (M) €01,
\M‘S\ere %]a = [x(a) # x(a)] and [§], =[y(a) + y(a)].
I;Efmltmn 2.6 [16]-The a-radius of the fuzzy complex
r%mber*z = X + iy isdefined as

(@) +x(a) Y(@)+y(a)
= OB0) (O g
Where [;Z]a = [x(a) + x(a)] and [§], =[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
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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], =
([ o [B2] s s [%n])T  and  consequently x¢(a) =
T
(xf (@), x5 (@), ..., x5 () and xf(a) =
T
(xf (@), x5 (@), ..., x5 (@)

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

fctef], cfl. Vaelo1]

e [%l, < [yl] i=12,..,n Vae[01].
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) = 4-X(a),
and
(4-%)" (@) = 14]- X* (@),
= (|aij|)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% + ap%, + -+ apX, + 6
= by Xy + by %y + -+ by Xy
+d,,
Ay X1 + Ap%, + -+ appX, + 64
= by %y + by Xy + -+ by X,
+d,,

where [A]

2.1)

Ap1Xy + apaXy + -+ appX, + ¢
= by Xy + bpoXy + o+ by X,
+d,,
where there are two n x n crisp real matrices of coefficiets

of a. g two real matrices A= (a;) andB=(b;) _ and
:f vectors C = (&, 6, ..., 6,)T and D = (dy, dy, ..., n) being
%-_l
4239 | Mia Santika RM, IIMCR Volume 12 Issue 05 May 2024
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;fuzzy complex vectors in the form ¢ = § + ihand d = 7 +
in regpectlvely where X = (%,,%,, ..., %,)" represents a
fuzzy cd'mplex number vector with the form ¥ = § + ig.
F—’ﬁrthermore if described as a dual fuzzy complex linear
Qw{lon 2.7 states that the dual fuzzy complex
e@ s%teﬁn g 1) has the following matrix form:
C)AX+C BX +D. (2.2)
01?1 2:7 matrices A, B and vectors X, C and D are
LE, n‘gportant to note that there is no element y € F¢
E+~Cy = 0-for any fuzzy complex number % € F¢.
né@thg forevery ¥ € Fc — R, we have ¥ + (—%) #
tgs fot possible to replace the dual fuzzy complex
te;m&Z 2) with the fuzzy complex linear system
@X & i— Y equivalently. Therefore, the develop of
at r@twal@ethods is necessary to solve the dual fuzzy
lex linear system (2,2).

|t5>n2 9 [21] If for the system (2.2), det (A — B) # 0,
egdeine the extended solution of the system (2.2) as

Su Buss Bg@
6

%nnf

nﬁl \@:u
Wﬁﬂeﬂg_m% nnB

Lle%zg@% xﬁng
H%ﬂ}ﬂﬂli

egggz d

Qs @&'1?98&@@1@ @3@
& ﬂea@mp

B)~' (D= C). (2.3)
(A B) =0, then we say that there is no

[ EH
%rme/ﬁe

P &i1gxq
=]
o

.10 [21] A vector-valued fuzzy complex number

5
|]||§u

an) is called an algebraic solution of
y omplex linear system (2.1) or (2.2) if
AX,+C=BX,+D,

Bnd NB)
=

o
ia’f uPsb\nue_h
w H;il

iTu

~—~
Ue
S

EOURU ‘(g’l(]t@ Il
N
N

ords,

METY B

3

p]A] + l[q]A]) + ([gl] + l[h D

-
I
e

B

e fhiueq welep 1ul sin} eAISY ynigFegwe

— n
B 3 Z ([Bjal + i1;D) + (7]
= ]
o =<
o & + i[fl Vi=12,..,n
< S
&
nmark 2.10.1 [21]}-Based on Definitions 2.5 and 2.11, it is
D@
Clear that £y = (%1%, ,, -- %) is an algebraic solution
of the s%sté@h 2.1) of (2.2) if
—é z az} [p}A] + L[q}A] ) ([gi]a + i[ﬁi]a)
B
n
= = Z Bij ([’ﬁm]a + i[qu]a)
= = i=1
-
2 2 + ([ida + ilnda),
o = :
o Yi=12,..,n

eI ey

r ea’eh a€[01} and i = 1,2,...,n. Moreover, if
(i-‘et (A = B) # 0,basedon Deflnltlons 2 4and 2.9, we have

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) (D () — C¢(@)) = 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
[Xz + F(2), Xy () = 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| = |AD (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) 3 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(DR*(a) + CR(a)) = 0,
this implies that
F(a) = X§(a) + (I1B] = 1AD™*(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:

c Ele=-B7([D],-[c],).
and alsoi with Definition 2.9 and Theorem 2.1, we have
X{(@=@U-B (D@ - @), vaeloll,
XB(a % |(A = B (DR(a) + CR(a)), Va€[0/1],
4240 |
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: ivena_éﬁstem of dual fuzzy complex linear form AX +
“C=£BXH D where A, B are crisp coefficient matrices
andC D are matrices of fuzzy complex numbers.

Next, the aecond step is transformed into a system of dual
fuzzy Qmmplex linear equations in the form (A — B)X =
DS &j %0 det(A—B)#0 and det(|B| —|A]
ence %heaquatlon has a solution.
gagd@n @efmltlon 211, the next step isto determlne the

Bﬁ-e—d

a%ﬂ“ﬁ@ %o(@) — F(@)], Ve [0,1],

@e&rr&m 10 consequence [6] the solution in step five is
;sm@llge urther.

Based o the golutlon of the system above, we formulate it
intoithe-Ffollowing theorem.

ﬁw@re@ 21 Given‘a system of dual fuzzy complex matrix
@ugloﬁs AX+C=BX+D with [X], = [x(a),Xx(a)],

=

K] f—éc@) ¢(a)] and [D] = [d(a), d(a)] representing
s(gtsjoﬁflﬁzy complex equations, where A,B are crisp
5e%crﬂntrmatnces and C, D are matrices of fuzzy complex
@n%er@ tﬁen the algebraic solution exist if (A —B)™'a
{@Bl— JAIE? exist

Proof. Based on Definition 2.5, Definition 2.8, Statement
2104, %ncﬁl’heorem 2.4, we have:

For X = [as(@), % ()]

(@) = x§(@) — xF (@)

% @ ZBE(D°(@) - (@) — |(A = B)| 7" (D"(a) +
@?(a))j

-

ch(a)+ gc _ _1 [ ( m@-m@) | .n(@)-n()
w@ L (e ok

(@)- g@)m h(a) n(a))>

2

LlEﬁ'UBHLUﬂﬁlﬂﬁUSLLf’ﬁUBJE]!G B
e
]
1

oyt

8

n
112)1 wr

m . n ()+g!
((m(a)+m(a) + ln(a)+n(a) ) _ (g a)+g(a) n
2 2 2

ep

=

| 1(m(a’)+m(a’)+l (n(@) +7(@)) -
@) i (@) + (@) - ¢4 -

{1 ~m@ +1 (7@ —n@) + 5@ -
(7@ - @),

=by) " (e (@) + @ + 1 (@) +
a)} 95@ +F;5 @ = i (B (@) + Ry (@) ) -

5 =) 2 (@) — mye (@) + i (@) -

(a)§+g15(a) 95@ + 1 (@ = by (@),

(ay :j”) “((_J-E(a)ﬂn,-g(a)) (e @) +

aq\?ns‘@emn@

\_/

n |L1!z!ﬁdu@mk&de Ymucgaue
— 2
nuadl lf@:ltad[%-},lPLIS A

a %‘nﬁm L
Q
5‘ 1

injg (a

B (ng(a) o iﬁjE(a)) - (Ejg(a) + iEjE(a))) _

jejesew n&ms u

“An Algebraic Solution of Dual Fuzzy Complex Linear Systems”

|(ay - bi,-)l‘lg((m(a) — e (@) + (myp(a) -

inge (@) + (75 (@) = e (@)) + (g i@,-E(a>)>,
1 —

=(4-B)"2(d@ +d(a) - c(@) —T(0))

1,-
~ 104 - B)[" 5 (d(@) ~ d(a) +(a)

— c(a))
xp (@) = xf(a) + x£ ()
= (A-B)Y(D(a) — C°(a)) + |(A— B)|"* (DR (a) +
CR(a)),

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

. h(a)+h(a) _ pyi-1 [ m@-m@) | . @)-n(a)
LD ))+|(A B)| (( 2 MO

g@)-g(@) . h(a)-
(ga g(a +lh(a) ﬂ(a)) ’
2 2

= (@A-B)" (m(a) +m@) +i (nl@) +7(@) -

9(@) + 3@ — i (h(@) + F(@)) + 104 -
B L (7@ - m(@) + i (7(@) - n@) + §@) -
gla) +i (h(a) - h@)),
= (a;; — U) (mJE(a) +mp(a) + i (nJE(a) +
T6(@)) = 9@ + ;@) = i (hys(@) + (@) ) +
(g = bi) |7 2 (A (@) — me (@) + i (ye(@) -
(@) + G35(@) — 1o (@ + i (R (@) = hyp (@) ),
:(aij 3 bij)_1§<(mj5(a) + iﬂjE(“)) o (ﬁjg(a) +
i (@) - (g6 (@) + ihyp (@) = (G + iE,-E(a))> -
|(a - bi,-)l‘%((mw(a) — i () + (me (@) —
inge (@) + (75(@) = e (@)) + (g (@) iﬂ,-E(a)>>.

= (- B 2 (d(@) + (@)  £(@) ~ E)

(A= B 5 (@) - d@) + @)

- c(@),
For [Xala = [Xa(a), X4 ()]
Xa(a) = Xp(a) + F(a)
= x£ (@) — xf (@) + XF(a) + (IB] — |AD~*(D* () —
CR (@),
= x£ (@) + (IB| = 14D~ (DR () - CR*(a)),
=(A—-B)'(D(a) = () + (IB] = |AD* (DR () —
CR (@),
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(m(a)-zfﬁ(a) n l.g(a);—ﬁ(a) ) _ (g(a)zﬁ(a) "

H 2 2
D(oc‘cr—gn-j)— .h(a)—h(a@)
X SR )>’
% % —%B% %((m(a) + m(a)) +i (n(a) + ﬁ(a)) —
fy@ Fgtay) - 1 () + h(a))) +(BI -
Ex&n S
302 () - ) +1 (@) - 200) - (@) -
S) é?ig%) —@(a))),

x 0o 2
= (& = by)? 2 ((m-,-E(a) + () +i (njg@) +
2% ¢
e @)~ {00 £7,,) - 1 (s @ +E,-E(a>)) ¥
@aﬂ LR ((m,E(a) m(@)) + i (@) -
gQ &=
%é@@ (@) =~ g5(@) =1 (R —@,-E(a))),
%a%—%’ié—l - ((mjg (@) + injg (0()) + (ij(a) +
W Cﬁ; g 4
imefe)) (9@ + @) — (T (@ + ih,-E(a))) ¥
Sn2 8
@il le) ;((@E(a) + i (a)) + (—mg(@) -
5(a (0@ + (@) - (2gie(e) - ih,-g(a))).
= —(A = B) (d(@) + @) — c(a) (@) + 2 (1BI -

U"—"i?

E@) d(@)> E(a) + c(a)),
<F (@)
B (@) —%F (@) = (IB| - 1A (DR (@) —

ma ||

—~

=

N

ﬁ?l?rfsﬁme
|I]S UE$[

WO Q

<(IB| — |AD~ (DR (a) — CR(a)),
1(DC@0-—CC@0)——UB| l[AD~*(DR () —

&

)
oluny feje w '%31 ug :"nuecg ‘uéjf)c@

N\

1 m(a)+m(a) n(a)+n(a) g(a)+g(a)
(B ) - (B

~+

2

. h(a)- h(a)))

'B)~! ((m(a) + m(a)) +i (n(a) + ﬁ(a)) -

neyy em Nm;um @due‘iﬁ,aunldjecﬂe Fullogl
W

,.\
oy

N\

@ ;J_gg(a)) ~ i{h(a) + E(a))) ~ (1Bl -
D g(m(a) - (@) +i (@) - n@) - (@ -
9) 3 1 (@) - o))

lr\’;(a)+h(tl) '!;'E(lBl |A|)_1 (( m(a)-m(a) n iﬁ(a)—ﬂ(a)) _

)-(IBI A1) (’"(“);m(“>+ﬁ<“>—ﬂ<“>)—
+
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= (= by) "5 ((mﬁm) + g (a)) + i (np(a) +
6(@)) = (976 (@) + G35(@)) = i (ye (@) + e (a))) -
(] = ool 2 (M@ ~ mp@)) + i (@) -

5 @) = (70000 = 36(0)) = £ (@) - o)}
=(aij - bu)‘lé((m,-g(a) + ingp(@)) + (M (a) +
(@) = (g6 (@) + ihye(@) = (Fp@ + tﬁjE(m)) -
(12| = a3 ((m,-g(oo + e (@) ) + (—myp(@) -
inge (@) = (3,5@ + e (@) - (=g (@ - iﬂ,-E(a))),
= 2 (4= B) (de) + d@) ~ (@) ~ 2(@)

1 -
—~ (1Bl = 14D (d(@) ~ d(a) ~ ¢(a)

+ g(a))
So, the solution of AX + € = BX + D is
Xala = [Xa(@), Xa(@)],
(@ = (4 =B 3 ((d@ +d@) - (@ +

c@)) + 1B1 - 14D 2 ((d@) - d@) - (c@ -
(@)

Xa(@ = (4= B2 ((d@ + d@) - (c@ +
c@)) - 18I - 14D £ ( (2@ - d@) - (c@) -

E(a))) .

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 dz]a 4+a7-2a
. 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)

o
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—2+4+2a,2 -2«
(ZE
> 20(, a

N - T +.(—1+3a,5—4a)
oo gx —3+4a,—-5-3a
By det(d 5 BR=—3,  det(IB| - |4]) = -3
geg éé g
= = %[gg]a (a-m([0],-[c],)
g 23 @ﬁm[qmla)
2 & A\[poal, + il
33988 3= 57 1 77
%;g:z g-[é—ia —3+§a]+1[§—§a,§a
g §% Eg; 7—3a]+i[—3+4a,—5—3a]
SR ANE) ACHRACH)
5@& @5 11((4(a)+3(a))—(g(a)+
‘; o)) o1 - 14D (4@ - 3@) - (et -
C)
253 30 ol v ifo14 2
55T @(ap([‘z*a“]“[‘ +§“]>
% = 5 g’ [4]+i[[—8+a]]
5@ 5 @- 575 ((d@ +d@) - (c@ +
(af) ) @81 - 14073 (4@ - @) - (c@ -
%) 2
| % % [—f +i Z—Ea

22 K@=, B3

=g [5-5¢|+ 101

=l

A

Koow u
Il

({Z::} iy

o

()
=1
]+ [ 142l 2
"2 6“’ l 3%373%
2 [e2-La|+i-s
S ['E_Ea]-l_l[_ + a]
=

W9

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

nuad ‘Ugiode| uedhsnfua

=j

nd thgsolutlon of the above equation?
222 0\ /% o
122 0/ %% 3
1 1 1\/% dy
(2 3 2)(z)+(a
-1 -3 1/\% ds

a,2—«a —2+4+3a,2 - 2a
=< 2+a,3 >+i< 4+ a,2—-2a )

=2 —-1—-«a -1-2a,3—«

ue

‘nery eysng NNz edug) undede ynjuaq wejep iU sijn} eAs
QD
3

enelun ne

=
il >
@D
=}

— — —

R I o}
w N =
e ] e
R R R
v

=
IS}
{B|BM’]S u

and
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|d.],
D], = [d.]

~ a,’2—a —24+3a,2 - 2a

a =<a,3—2a>+i<2+a,—1—2a>
5 2a,2 —«a 14a,3—«a
[ds],

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

1 1 =1\ /%
(1 -2 1 )(@)
2 1 -1/ \%
24+ 2a,2 - 2a
=<—3+a,1—3a>
1+3a,4—«
—4 + 5a,4 — 5a
+i< 3a,—5—-3a )
—24+2a,4+«a
By det(A —B) = -1,  det(|B| — |A]) = -3
For
[Xel. = (4—B)([D]_-[C] )
[ﬁls]a ) i[CNhE]a
[ﬁZE]a + i[qu]a/
[ﬁ35]a + i[CNI3E]a
( [3+a2+a]l+i[2-3a,6a] )
[

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

X a = [)_(A(a)!YA(a)]
(@ = (4= B ((dl@) + d@) - (e(@) +

@)+ 181 - 14073 ((d@ - d@) = (e -

+ L2y
X_A(a)=([1: g +l[3+3a])

26 10

?+?C¥ +i[?+ 30!]
(@ = -8 ((d@) + d@) - (@) +
c@)) - (1B = 14073 (4@ - d(@) = (c(@) -

E(a)))
/ [§+§a]+z[§+3a] \
X, () = [1—37+?a]+i[13—4+3a]

25+14 +'[19+6]
7 3ot a
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Il VASNS NIN

o [Pasl 1 0 2 2 -1\ /%
= #31 +i[d,] 1 1 10 2\[X%
_\'ZAa 24 -1 1 12 0||%
N [ﬁsﬂa]amfi[ﬁsfl] 3.-11 2 2 ||%
QU9E§Z+2 8+4]+[15+3] 1 1 10 1+§s .
S Y ; 4333739 T 33T \ (Za e e
> ald’ 8 17 10 14 '
) Ltz a, =+ —a|+i|=+3a,—+3 ]
3%’§3E+%a3 30(] 13+a3+0c = Z’E 30 |
C o\g262 40 28 14 14 19
Q@ = —3&3+L§g—a,?+?a +L[?+3a,?+6a] 2+3Ol1 —a
3 DCJL 3 g = —a
C T < c -2,0
é(a%wp';lfe %3 Given the system of linear dual fuzzy complex —4+2a,2 \
— 4}
3 = ;g 2 matrices as follows: +i| —2a,—1 |
8 S = Bindthe solutlon of the above equation? 21—«
25 & woa 2+a,-1+2a
S 8 %2%4 x1 c1 )
2§ f:g c22 0 2 By det(4A — B) = —36, det(|B| —|A]) = —48
13 383 2 1IIx3I+Ic3I For
2252 4 yin) (o) [Xelo = (4 - B)([D], - [])
22252 3 § \% 5] +ifa.] “ ¢
@ 5 i
8238 1 3 0 2 1\ /& /‘ill\ Fea T e
T 11 10 0|(%) [&] [Poc],, + ildz],
B 2.2 20 1| %+ ds | =| selo + il
55 o = 0 -1 1 2 1)|4% d, 5] +i[d ]
i&gi 1 1 1 3 2 Xs B Pagl, T HAael,
QO X 5 o T~
Therr = 2 [Bsel,, + ildsel,
o 050 2+ 2a,1—2a S 71 | 4 o 1 2 7
B 3 3 + +i|l=—+-a,—=+-
S%33 /[f]\ / 2a,1-a \ 5 ST 3“ ‘3 9“ 379
g0 EC [22] 1 2 5 41, 4 25
= T ] = [3]a —+a3+a _5__‘1 ———(1,—5 S
b 2 o= & = 2
s 3 3 [f]“ 1-a,2—-a L 1 7 1 3 1, 5 5 5
=G 5 [¢s]e 1+a1 = [ +Ea,——— a]+1[— +§a, —ga]
F oa 1—a2+a 4 7.1 ]
5 =5 a,5—-a [__ ] —g % gt
Q g 3 +i|2+a2+a g 2
%7 _jg 2—a,a [a,—g—a]+l[—2+§a,l—§a]
=) e — —
= &8 tralta ala = [X4(@), Xa(@)]
< =
= 53 7 = (A—B) 1 () —
e 25 @), 2 (@ = (4= B (@) + d@) - (@) +
1)) o @ 't ad,—« _
g o5 (Bl (11a-1-a @)+ 181 = 14073 (4@ - d@) = (e(@) -
g = @]a= [d3]a =|14+al-2a 3
=g A 20,1 - 2a c(a)))
3 = [f‘]a l—a,a
o ) ds [——+ a] [ +—a
= @ a 144 8 4 125
L= al-a 635 7 15 53
(= % l+a2+a ﬁ_ﬁ +l— 144
Z = +i| 2—-a,1+a 43 48
® 3 2+ a,3-2a Xa@ =] |-getza _ﬁ_@
o = 34 2a,a 19
) W
n B [_m+ﬁ i ‘ﬁ‘ﬁ
Eind thesolutlon of the above equation?

For each-a € [0,1] has the following algebraic solution: [—— +3 a] +i [—— + a]
Xa(a) = (A~ B)-lg((g(on +d@) - (ea) +
@) - 181 - 1407 (4@ - d@) - (e -

@)

4-B)X=(D-0)

|e[esew nyens uen
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2 77+ 5 ]+_[23 61
: 144" 24T 12T 72
499 67 711 83
N -z 288 48“ ‘22T 142¢
TP Ox 97 15
= a) = - T
D ;,P)fgﬂ(&%f? [ 96 28" 24" 167
Q) L o
238ag > _____l§ LiP_8&,
555352 Du 8 472
O g5 o @ 3
LR\ e
é : é]gg“aqu]a
3 ~ 0 ="
3 %pg]o%"gﬁ[q“]a
= - o
1_5;7 g é-]ﬁ_-*@-z q3A]a
; ~‘§]‘7E:|_mq'4‘4]“
 \fpa] il
3 pSg.Cm qSA
Egﬁa—%—la +— +l[+£ E——oz] \
S445 8144 4 125 12
S 5o 5, Jﬁv_h_k+_ u
5 L2885 & %~ 88 144 i
<43 g
i R B e
o k& g3, 29 13 _L_E S &
:),Ei_fuiua’vm sa]+l[ 2 2% n¢
S E—Ef-la,—l——a]+i[——+a +—a]
S Cchh % ? ’
e Z=J
kY. ZCONCLUSIONS
Based on gwe discussion above, the system of dual fuzzy
ol f_eéllgear equation AX + C = BX + D has a solution.
B@s@-5"1((d@+d@) - (@ +
s - 3
o) ) @81 - 1407 (4@ - d@) - (et -
Z 3 a
)= £
e -
o ‘=3 _p _
L@ 2@ -5 (4@ +3@) - (c@ +
3 s —
&) )% @81 - 1407 3 () - A@) - (e -
dw))e &
g2
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