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n-Refined Neutrosophic Complex Numbers

Malath F. Aswad
Al-Baath University, Homs, Syria

Abstract: This paper is dedicated to define and study for the first time the concept of n-refined
neutrosophic numbers. These numbers are considered as a new generalization of refined neutrosophic
complex numbers and classical complex numbers respectively.

On the other hand, we study many of their elementary properties and illustrate many examples.
Definition 3.1.
We define an n- refine neutrosophic complex number by the following form:

y Where zZ = (ao + a111 + a212 + -+ anln) + l(bo + b111 + bzlz + -+ bnln)
Q,, 04,0y, ..., Ay, by, by, by, ..., byare real coeffients. For example:

2= (=141 +2L,— 1) +i(1 —2I, — I, + 2I,)

Werecall a, + a,I; + a,l, + - + a, I, the real part, then it takes the following standard form
Re(z) = a, + a;I; + a,1, + -+ + a,I,We recall b, + b I, + b,I, + --- + b, I,, the imagine part, then it
takes the following standard form Im(z) = b, + b I, + byI, + -+ + b, I,,.

Remark 3.1.An n-refined neutrosophic complex number can be defined as follows:

z=a+bl, +cl, + -+ fI3, where a, b, c, ..., fare complex number. For example:

z=(—1+1i)+il; + (3 - 2D, — 2il;.
Remark 3.2.
oIy = I, i 1 = Ining jy

Definition 3.2.The conjugate of an n-refined neutrosophic complex number

Letz = (a, + a1 I; + ayI, + -+ a,I,) + i(b, + by 1; + b1, + -+ + b,,I,,) be a refined neutrosophic
complex number. We denote the conjugate of an n-refind neutrosophic complex number by Z and we
define it by the following form:

.Z_ = (ao + alll + azlz + e + anln) - l(bo + blll + b212 + oo + bnln)
For example:

I).

Definition 3.3.The absolute value of a n- refined neutrosophic complex number:

Suppose that z = (a, + ., + a,1, + - + a,I,) + i(b, + byI; + b1, + -+ + b, I,,) is arefined
neutrosophic complex number. The absolute value of a z can be defined by the following form:

1zl = /(a, + ail; + aly + -+ anl,)? + (by + byl + by, + -+ + by I,)?

Remarka3.3.



D.@) =z
PrOOf LetZ = (ao + a111 + azlz + ee + anIn) + i(bo + blll + bzIz + te + bnln)v then
zZ= (ao + a111 + azlz + -+ anln) - i(bo + blll + bzlz + -+ bnln).

Now.

@ = ((ao + a111 + azlz + -4 anln) - l(ba + blll + bzlz + -+ bnln))
= (a,, + a111 + azlz + -+ anln) + i(ba + blll + bzIz + -+ bnln) =z

(2).z+z=2Re(2)
PI’OOfLetZ = (ao + a111 + azlz + -+ anln) + i(bo + blll + bzIz + -+ bnln), then

zZ= (a,, + a111 + azlz + -+ anln) - i(bo + blll + bzlz + -+ bnln).

Now.
VA +2 = (ao + a111 + a212 + + anln) + i(bo + blll + bzlz + "'+ bnln)
+ (ao + a111 + azlz + A + anln) - i(bo + blll + bzlz + + bnln)
z+z=2[(a, +a,I; +a,l, +--+a,l,)] =2Re(z)
(3).z—z=2Im(2)
PI’OOfLet zZ= (ao + alll + azlz + 4 anln) + i(bo + b111 + bzlz + -+ bnln), then
Z = (ao + a111 + azlz + -+ anln) - i(bo + b111 + bzlz + -4+ bnln).
Now.

zZ—Z= (ao + alll + azlz + 4 anln) + l(bo + blll + bZIZ + -+ bnln)
- [(ao + a111 + azlz + -+ anln) - l(bo + blll + bzlz + -+ bnln)]

zZ — Z_ = (ao + alll + azlz + e + anln) + l(bo + blll + bZIZ + o + bnln)
- (ao + alll + a212 + A + anln) + l(bo + blll + bzlz + °e + bnln)

z—27 =2i(by+ b I, + b1, + -+ b, 1)) = 2Im(2)
D).z, + 2, =7 + 73
Proof:
Letz, = (a, + a;1; + a,I, + -+ a,I,) +i(b, + byI; + b1, + -+ b, 1,),
z, =(c, + 11y + o0y + -+, I,) +i(d, +d Iy +dy1, + -+ d,1,).

Now.

Z + Z; = [(ao + Co) + ((11 + C1)11 + (a2 + C2)12 +-t (an + Cn)ln]
+i[(b, +d,)+ (by +d)I + (by +dy)I, + -+ (b, + d,)I,,]

Then.



zy +2, = [(a, +¢,) + (a; + ¢l + (ay + ), + -+ (a, + ¢,)I,]
- i[(bo + do) + (b1 + d1)11 + (bz + dz)lz + -t (bn + dn)ln]

z; +z, = [(a, + a1, + ayIl, + -+ a,I,) — i(b, + byI, + byI, + -+ b,1,,)]
+[(co +c Iy + 0y + -+, 1) —i(d, +dyI, +dy0, +--+d, 1) =7 + 7,

Definition 3.4. The multiplication of two n-refined neutrosophic real numbers:

Letw, =a, + a,1, + a,I, + -+ a,l,,w, = b, + b1l + b,I, + -+ b,I,, are two n-refined
neutrosophic real number, and we put:

;1<j<nNy=ay Ny =ay+a;+a;,, ++a,
;1< j<nM,=by, Mj =by+ byl; + byl + -+ byl
Then a product w,. w, is defined by form:
n
wy.w, = NoM, + Z[NiMi = NipaMiyq11; + [Ny My, — NoMo 11,
i=1
Definition 3.5.The multiplication of two n-refined neutrosophic complex numbers:
Letzy = (a, + a;14 + ayI, + -+ a,I,) +i(b, + byI; + byI; + -+ b, I,,),

ZZ = (CO + 0111 + Czlz + -+ Cnln) + i(do + d111 + dzlz + -+ dnln).

A product z;. z; is defined by form:

Zy1.Zy = [(ao + alll + azlz + -+ anln) + i(bo + b111 + bzlz + -4+ bnln)][(co + Clll + Czlz +
+ Cnln) + i(do + dl’l + dzlz + A + dnln)]

ZlZz = (ao + alll + azlz + -+ anln)(co + C]_Il + Czlz + -+ Cnln) - (bO + blll + bzIz +
+ bn’n)(do + dl’l + dzIz + A + dnln) + l[(ao + alll + azlz + °e + anln)(do + dlll +
,dzIz + + dnln) + (CD + C111 + Czlz + A + Cnln)(bo + blll + bzlz + °e + bnln)]

By using Definition 3.4, we get the product z4. z5.

Remarka3.1.

(1).21.22 = Z_l 2
(1).z.z2 = |z|>.

Definition 3.6.Letw = a, + a,1, + a,I, + --- + a, I, be a n-refinedneutrosophicreal number, then

the invertible of w defined as follows:

1
= = (a0+a111+a212 +"'+an1n)_1

-1 1
w a0+a111+a212+"‘+an1n

w =

, where:= = (ag)™ + X2 [M; — Moy )70 1 + [(M,) ™ = (Mo) 7,



;1sj<snMy=ay, Mj=a,+a;l; + a1, + -+ ayl,
Definition 3.7. The invertible a n-refined neutrosophic complex number.

Letz = (a, + a1, + a1, + -+ a,1I,) + i(b, + byI; + b,I, + ---+ b, I,,), then the invertible of z
defined as follows:

1 1 z z

-1 - _ — = —
z (a0+a111+a212+"'+an1n)+i(ba+b111+b212 +"'+bn1n) z.Z |Z|2

Example3.l.letz=(1+1, — I, +2L) +iQ+2, =1, —1,), 2= +1, — I, + 2I;) —i(2 +
21, — I, — I).
then.

A+ L —L+2L)—i@+2, — 1~ )
TzZ2 T A+ — L+ 20)2 4+ (2421, — I, — I5)?
A+1, — I, +21) — iR+ 21, — I, — Iy)
- 5+ 91, + 21, + 715

-1

= [+, — L +21) —i(2+ 2L, — I, — )](5+ 91, + 21, + 71;)

Z_1 = (1 + [1 - 12 + 213)(5 + 911 + 212 + 713)_1 - 1(2 + 211 - 12 - 13)(5 + 911 + 212 + 713)_1

1 TS| FETR |

By using the Definition 3.4 we get:

1 1 1
11+ 12+ 13 I —I +_I

) 1+55 44 29
5 42 2102 353

(1+[1_[2+213)<

t3 7
2+21,— 1)( 11+11+11) 2+2981 121 21
1 I\gtsh 27973)7 5 5§ 1 352 3573

Hence,

-1 (1,55, _ 4 29 )_'(E 298, 12 _i)
Z _(5+4211 21012+3513 ls+511 3512 3513
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