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Abstract: In this paper, we will define the definition of neutrosophic complex number, by forms
cartesian and polar, and some application for it. For sum two neutrosophic complex number, product,
and division. The main objective is define a power and roots of neutrosophic complex number, Also,
define a neutrossophic complex functions, And conditions Cauchy-Riemann, In addition, we have
given the method of denote the harmonic conjugate.
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1. Introduction

The American scientist and philosopher F. Smarandache came to place the neutrosophic logic in
[5 — 6], and this logic is as a generalization of the fuzzy logic [7], conceived by L. Zadeh in 1965.The
neutrosophic logic is of grerat in many areas of them, including applications in image processing
[8 —9], the field of geographic information systems [10], and possible applications to database
[11 — 12], Neutrosophic logic. Neutrosophy, Neutrosophic set, Neutrosophic probabilityand alike,
are recently creations of F. Smarandache, being characterized by having the indeterminacy as
component of their framework,and a notable feature of neutrosophic logic is that can be considered
a generaliazation of fuzzy logics, encompassing the classical logic as well [1]. Also. Finally F.
Smarandache, presented the definition of the standard form of neutrosophic conditions for the
division of two neutrosophic real numbers to exist, he defined the standard form of neutrosophic
complex number in year 2011 in [2].

Among the recent applications there are: neutrosophic crisp set theory in image processing
[13][14], neutrosophic sets medical field [15][16][17][18][19], in information geographic systems
[20] and possible applications to database [21]. Also, neutrosophic triplet group application to
physics [22]. Morever Several researches have made multiple contributions to neutrosophic
topological [23][24][25][26][27][28][29], Also More researches have made multiple contributions to
neutrosophic analysis [30]. This paper aims to study and define the roots of neutrosophic number,
and a neutrossophic complex functions, conditions Cauchy-Riemann, In addition, and the harmonic
conjugate.

2. Preliminaries

In this paperwe recall some definitions which are useful in this paper.

Definition 2.1. [1] Neutrosophic Real Number: Suppose that w is a neutrosophic number, then it
takes the following standard form: w = a + bl where a,b are real coefficients, and I represent
indeterminacy, such 0. =0 and I" = I for all positive integers n.
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For example:
w=1+2,w=3=3+0I
Definition 2.2. [1]
Division of neutrosophic real numbers:
Suppose that w,;,w, are two neutrosophic number, where
w; =a, +b,L,w, =a, +b,l

Then:

w4 + b1 _a a,b, —a;b,

w, a,+b,] a, a,(a,+b,)
Definition 2.3. [2]
Neutrosophic Complex Number:
Suppose that z is a neutrosophic complex number, then it takes the following standard form: z =
a+ bl + i(c+dI) where a,b,c,d are real coefficients, and I indeterminacy, such i? = —1 then i =
V-1
Werecall a + bl the real part, then it takes the following standard form Re(z) = a + bl.
Werecall ¢ + dI the imagine part, then it takes the following standard form Im(z) = c + dI.
For example:

z=4+1+i(2+20)
Note: we can say that any real number can be considered a nutrosophic number.
For example: z=3=34+0.14+i(0+0.1)
Definition 2.4. [2]
Conjugate of a neutrosophic complex number:
Suppose that z is a neutrosophic complex number, where z = a + bl +i(c + dI). We demote the
conjugate of a neutrosophic complex number by Z and define it by the following form:
Z=a+bl—i(c+dI)
Example 2.5.
z=4+1+iQR+2)=>z=4+1—-i(2+2])
Definition 2.6. [3]
The absolute value of a neutrosophic complex number:
Suppose that z=a+ bl +i(c+dI) is a neutrosophic complex number, the absolute value of a
neutrosophic complex number defined by the following form:
lz| = \/(a + bD)? + (c + dI)?

Remarks 2.7 [3]
1).3) =z
(2).z4+ z = 2Re(2)
(3).z—z=2Im(2)
D).z, + 2, =7 + 73
(5).21.2; = 7,. 7,
(6).2z.2 = |z|?
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3. The polar form of a neutrosophic complex number

Definition 3.1. [4]

We defined the exponential form of a neutrosophic complex number as follows:

7 = ret@+D
Where:
r=lz| = /(a +bD? + (c + dI)?
x a+bl
cos(@+1)=—-=
r r
c+dl
sin@+1) =2 =
r r
Then:

z=1e!@*D = rcos(@ + 1)+ irsin(@ + 1)
Remarks 3.2 [4]
(1).2,.2, = 1,€'O1%1) 1,01 O2+12) = . 1 i(O1+6+D . [ L[ = |
Zl rlei(61+11) rl

(2).—

_n® N ie-+D .y g
-ZZ T‘Zei(92+12) T e ’ 11 IZ !
3.z.z=z|*> =712

(4).Z = re"i@+D

Example 3.3. Let:

Then:

4. The Power of a neutrosophic complex number.

i(6+1)

Definition 4.1. Suppose that z = re is a neutrosophic complex number, the power of a

neutrosophic complex number defined by the following form:
g = (Tei(9+1))n — rnein(9+1) — rnei(9n+n1)
Then:

z" = r1el®f+D — 4 co5(nh + nl) 4 i r™ sin(nd + nl) ... ... 2)

Example4.2. Let z = 1e/G*) find A A
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Solution.

o (B i(Zt21) _ T .. (T
z? =I%e (F+21) = Ie(2 )—Icos(5+21)+llsm(5+21)
8
28 =13e(F +81)—Ie’(2"+8’)—Icos(27t+81)+1151n(27t+81)

5. The Roots of a neutrosophic complex number.

Definition 5.1.

Suppose that z = rel@+Dn

is a neutrosophic complex number, a a neutrosophic complex number
w = 7e!@*D = g + BI + i(y + 8I), and it satisfay relation z = w™ is call the root by a neutrosophic
complex number z, we have:
w="%z= Z%
Then:
w = [wlei@*D = |z]| = |w|re@+D = yei@+D o2k — |Wn| = n(p+1) = (0 +1) + 2rk

@+ +2nk (9+I)+271:k)

=|w|l=%r,p+1= > w,=Vz= '{/_e’(‘f’”)—'{/_e( n
=S w,=Yz= T{/Fcos((em%nk) +i Wsin((gm%”k); k=01.2,.... n—1.... 3)

Example 5.2. Let z = eG+1) find ¥z.

Solution.
6 +1)+2nk 6+1)+2nk
wy = Yz = Yrcos (( ) )+i’{/751n(—( )n >
T’T +1+ 27k S+ 1+ 2mk
= w, = ¥z = cos + i sin s
S+ L
k=0= w, =cos +1i sin
- _ (—T[+21)+_ . (—n+21>
Wy = COS Z i sin 5
By using (1) we have:
—T[+21_—T[+1
6 6 3
= wp = (_”+11)+- i (_”+11)
wo = cos|——+3 Esin|——+3
S+ S+l+2m
k=1=w; =cos S +i sin S
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o ([
+ i sin 3

= w; = cos

3r+ 21 . (3m+ 2]
=>W1=COS( G )+lsm( 3 >

By using (1) we have:
3n+2l w1

6 2 3
(5o 3) 1)
=>w1—c052+3 + 1 sin 2+3
S+ +4m S+ +4n
k=2=w, =cos| =————|+isin| =—F5——
3 3
e (e
= W, = COS + 1 sin 3

7 + 21 o (T + 2]
=>w2=cos< 6 )+lsm< 6 )

By using (1) we have:

(7n+21) _ 1

6 6 '3

mr 1 (7t 1
=>w2=cos<?+§l)+lsm<?+§l)

6. A neutrosophic complex Function.

Definition 6.1

Let z=(x+D+i(y+D,w=u+1I)+i(v+ 1), Then we call the function:
w=f@=>w=u+D+iw+D=f((x+D+ily+D)

Is a neutrosophic complex Function.

Example 6.2. Let w = f(2) = |z|?> find the real part and imagine part.

Solution.

Letz=(x+D+ily+D,w=@+1D+i(v+1), then:

2
w=@+D+iw+D=(a+ DT+ o+ D?)
Sw=w+D+iv+D=x*>+y2+Qx+2y+ 1)I

S u+D=x*+y*+Q2x+2y+1I,wv+1) =0+0I

Definition 6. 3. Cauchy-Riemann conditions.
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Cartesian:

Suppose that w = f(z) isa neutrosophic complex Function, where z = (x + 1) + i(y + I),

w=(u+1)+i(v+1), Cauchy-Riemann conditions by Cartesian defined by the following

form:

Ifa(u+l)_a(v+l)
4 ox+D oy+D @
jov+D  d(u+)
l0x+D ~  a(y+1D)

And derivate for function w = f(z) defined by the following form:

dlu+Il) ow+1D

o(u+Il) ow+1D
ax+D '3+ D

ay+10 _la(y+l)

or f(2) =

f@) =

Example 6.4. Let f(z) = z2, prove f(z) = 2z.
Solution.
Let z=(x+D+ily+D,w=@+1+i(v+1), then:

w+D+iv+D=E2—-y2+2c—WI+D+i2(x+ Dy +1)
S u+D=00%—-y2+2x—yI+1D
=S @w+DH=2x+Dly+1)

Then:

o(u+1) otu+1)
=2+ 2, %= =2y —2I
FICEY T IO ) I
6(v+1)_2 ey 6(v+l)_2 ey
o+ YT+

Ifa(u+1)_6(v+1)
46(x+1) oy +1)
|6(v+1)_ d(u+1)
0G&x+D "~ ay+D

Cauchy-Riemann conditions is satisfytion. Then we have:

dlu+l) o(w+1D

f(z)za(x+1)+la(x+1) = f(z2) =2x+ 21 +i(2Qy +2I) =2((x+I)+i(y+I))=Zz
= f(z) =2z
Polar:

Suppose that w = f(z) isa neutrosophic complex Function, where z = re!®*D,w = (u + 1) +
iv+D
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Cauchy-Riemann conditions by Polar defined by the following form:

Ifa(u+1) 19w+

4 ar+D ro@O+D (6)
6(v+l) 19(u+1
La(r +0D ra@+D

And derivate for function w = f(z) defined by the following form:

F(z) = e-i6+D (6(u +I) A+ I)) rF2) = Leioen (a(v +1)

aG+n ‘aa+Dn)° FICEY)
Example 6.5. Let f(z) = %, prove f(2) = _—21
z
Solution.
Let z=1re!®D w=(u+1 +i(v+]I), then:

1
(u+I)+i(v+I) W‘ e"(9+’)

1 1
S @u+H+ilv+D =;cos(6 +0D—i ;sin(e +1

=+ = %COS(Q +1)= (r%l)_lcos(e +1)
=W+ = —ﬁsin(ﬂ +1)

Then:

ZEZIQ - ((r +1)— 1)2 cos(® +1)

ggig = "Trp-on@+Dh

gg:g T (@ +11) —1) sin(@ +1)

0w+D _ cos(8 + 1)

ae+D G+D-1I

{6(u+1)_16(v+1)
ar+D ra@+D
:’{a(uﬂ)_ 10(u+1)

G +D " ra@+0

Cauchy-Riemann conditions is satisfytion. Then we have:

ou+1) dw+1)
a(r+1)+la(r+1))

N f(Z) — e—i(9+1)<

LG D) ...... %

aoe+10
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, . 1 1
f(z)=e 0D ———— —cos(@+1) + i———sin(6 + 1)
(r+D-1) (r+D-1)
; 1 ;
= f(z) = —We‘l(e“)(cos(e + 1) —isin(6 + 1))
r+1)—1
- f(Z) — _( 1 )2 e~ l(B+D) p—i(6+D)
(r+0 -1
= f(Z) - _ (( 1) )2 e—zi(9+1)
r+1)—1
N f(Z) - _ 1 e—zi(9+1)
(r+D2 =20 + DI + I2
= f) = - 1 -2i(6+D)
r24+2rl +12 —2r] — 212 + I?
1 )
z - _ —2i(6+1)
=@ =Ty =2
. 1 . 1 1 -1
— o216+ — _ — —_—_—
= f(Z) - _TZ e i(6+1) - T2€2i(9+1) - (rei(9+1))2 - Z2
, -1
= f(2) = -

7. A neutrosophic complex Harmonic Function.
Definition 7. 1.

Suppose that h = h(x + I,y +I) isa neutrosophic real Function, wesay h(x+1I,y+1) isa
a neutrosophic harmonic Function, if satisfy the Laplas equation:

0zh _ozh _
Ax+ND% day+D?

Definition 7. 2. A harmonic conjugate Cartesian.

Suppose that (u+ I), (v 4+ I) is a neutrosophic harmonic Functions, we say (v + I) is a harmonic
conjugateby (u+1),if (u+1I),(w+ 1) are satisfy Cauchy- Riemann conditions.

Example 7.3. Let f(z) = ziz

1- Prove (u+1),(v + 1) are a neutrosophic harmonic Functions.

2- Find the harmonic conjugate (v + I).

Solution.
1- Letz=&+D+ily+D,w=@+D+i(v+1I),then:

w+D+iv+D=0C?—-y2+2x—I+D+i2(x+Dy+1)
S u+D=00%—-y2+2x—y)+1)
= @w+D=2+Dy+1)

Malath F. Alaswad., A Study of a Neutrosophic Complex Numbers and Applications



Neutrosophic knowledge, Vol. 1, 2020 32 0f 94

Then:
(otu+D) ou+1)
jﬂx+0_2x+yyﬂy+0_~4y—y
|6(v+1)_ o1 6(v+l)_2 o1
\aG+n -2 ag+n 7
ﬁﬂu+n_ 2w+1)
ax+D?2 “ay+D?
:{aﬂv+0_ 2w+
o +D2 oy +D?
We have:
02u+D 92+ 0

A+ D? aly+D?
The function (u + I) satisfy Laplac equation, so (u + I) is a neutrosophic harmonic Functions.

Similary we have:

02(v+D a92w+1

6(x+1)2+6(y+1)2 =0+0=0

The function (v +I) satisfy Laplac equation, so (v + I) is a neutrosophic harmonic Functions.
2- We have:

Ifa(u+l)_6(v+l)
46(x+1) ay+D
|6(v+l)_ d(u+1
0x+D ~ aly+1)

Then (u+1I),(w+ 1) are satisfy Cauchy Riemann conditions, forever (v +1I) is a harmonic
conjugate by (u +I).

Example 7.4. Let (u+ 1) =2(x+ 1) — 2(x + I)(y + I). Finde Find the harmonic conjugate (v + I)
and write f(z) by z.

Solution.

1-  We prove the function (u +I) is a neutrosophic harmonic Function.

au+D 02(u+1)
aatn 2T+ D=50 T
du+l) o2u+1)
do+D - EFD=50 e T
Then:

2w+ 02w+
+ =0+0=0
dx+0D? o(ly+1)?
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Then (u+1) is a neutrosophic harmonic Function.

2-  We use the first condition of Cauchy Riemann conditions. Then:

du+1) dw+D  dw+I)
ax+D o(y+D _ay+D

=2-20y+0D)....(9

3- Weintegral (9) for (y +I), we have:

v+1)
ay+1)

S @w+D=20+D—-@G+D*+yPx+1I).... (10)

diy+1D = f(z =2y +D)dy + 1) +P(x+1)

Where (x +I) is a constant integral.

4- We derivate (10) by (x +I), we have:

dwv+1)

dx+1) =G+

5-  We use the second condition of Cauchy Riemann conditions. Then:

dwv+1 _ du+1

a(x+1)_—a(y+1):w(x+1)=2(x+l)

By integrating the latter, we obtain:
]z/}(x +Ddx+1) = J 2+ Dd(x +1)
S yYx+D=x+D?*+a+bl
6- we obtain:
w+D=2y+D—-(@y+D*+ (x+D?>+a+bl

Now:

f@O=@+D+i(v+1D)
=f@)=2x+D-2c+Dy+D+iRy+D—-@G+D*+ (x+1?>+a+bl)

= f(2)=2x+D-2c+Dy+D+i2y+ D —ily+ D?*+i(x + D? +i(a + b)
=f@=2(+D+iy+D)+i((x+D*= @ +D*+i2(x + Dy + 1)) + i(a + bl)
= f(z) = 2z+iz? +i(a+ bI).

Example 7.5. Let (u+1) = e®*D cos(y + I). Finde Find the harmonic conjugate (v + 1) and write
f(z) byz.

Solution.

1-  We prove the function (u + I) is a neutrosophic harmonic Function.

o(u+1)
dx+1)

2w +1)

etz s+ D

=e*Dcos(y +1) =
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6(u+1)_
aly+1)

02(u+1
—eC*Dsin(y +1) = ﬁ = —e®*D cos(y + I)

Then:

2w +1) 02w +1)
ax+D? T oy +1)2

=e@Dcos(y +1) —e®*Dcos(y +1) = 0

Then (u+1) is a neutrosophic harmonic Function.

2-  We use the first condition of Cauchy Riemann conditions. Then:

du+Il) olw+1I) v+

— plx+D)
6(x+1)_a(y+1):>a(y+1)_e Deos(y + 1) ......(11)

3- Weintegral (11) for (y +I), we have:

aw+1)
aly+1)

= wW+D=e*Dsiny +D +Px+1)..... (12)

diy+1) = f(e(x“) cos(y + I))d(y +D+yPx+1)

Where (x +I) is a constant integral.

4- We derivate (12) by (x + I), we have:

ov+1)
ax+1)

= e Dsin(y+ ) +P(x +1)

5-  We use the second condition of Cauchy Riemann conditions. Then:
ow+D 0w+
ax+1) aly+D
= —e@Dsin(y + ) —p(x + 1) = —e**Dsin(y +1)
=Px+D=0

By integrating the latter, we obtain:

J-lﬁ(x+ Dd(x+1) = J(O)d(x +1)

x+)=vyY=a+bl
6- we obtain:
w+1D =e**Dsin(y + 1) + a+ bl

Now:

fO=@@+D+i(v+1)

= f(2) = e®*Dcos(y + 1) + i(e("”) sin(y+1)+a+ bI)
= f(2) = e®*Dcos(y + 1) + ie®*Dsin(y + I) + i(a + bl)
= f(2) = e®*D(cos(y + 1) + isin(y + I)) + i(a + bl)
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= f(z) = e®*Dei0*D 4 j(a + bI)
= f(z) = e**DHOD 4 j(a + bI)
= f(z) = e +i(a+ bl).

Example 7.6. Let (u+1) = e*D cos(x + I). Finde Find the harmonic conjugate (v + I) and write

f(z) by z, and find f(2).

Solution.

1-  We prove the function (u + I) is a neutrosophic harmonic Function.

au+1) 02(u+1)

= —_pW+D ¢ N _,+D
30+ D) e sin(x+1) = FICENIE e cos(x+1)
ou+1 02(u+1)
s = e eoste D) = Fema = e cos(x +1)
Then:

2w+1) 02m+1
a(a(c + 1)2) * 6()(1 + 1)2 = —eO*D cos(x +1) +e¥*D cos(x +1) = 0

Then (u+ 1) is a neutrosophic harmonic Function.
2-  We use the first condition of Cauchy Riemann conditions. Then:

du+n a(w+D o(w+D o
ax+D oy+D aly+D —eO*Dsin(x + 1) ......(13)

3- Weintegral (13) for (y + I), we have:

awv+1)
ay+1)

= W+ =—eDsinx+D+yPx+1).... (14)

diy+1) = J(—e(y”) sin(x +1)d(y + 1) + ¥(x + 1)

Where (x +I) is a constant integral.

4- We derivate (14) by (x + I), we have:

6(v+1)_

~ _ _pl+D /
3+ D e cos(x+1)+yYx+1)

5-  We use the second condition of Cauchy Riemann conditions. Then:
a(v+1) _ d(u+1)
alx+1) a(y+D
= e0*Dcos(x +1) —Pp(x + 1) = e¥*D cos(x + 1)
=P+ =0

By integrating the latter, we obtain:

fl[}(x+ Dd(x+1) = f(O)d(x +1)
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=yYx+I1) =a+bl
6- we obtain:
w+D=—-e%Dsin(x+1) +a+ bl

Now:

f@O=@@+D+i(v+1I)

= f(2) = e¥*Dcos(x + I) + i(—eV*Dsin(x + ) + a + bl)
= f(z) = e@*Dcos(x + 1) — ie®¥*D sin(x + 1) + i(a + bI)
= f(2) = e¥*D(cos(x + I) — ie¥*Psin(x + 1)) + i(a + bI)
= f(z) = e~ i*D 4 j(a + bI)

= f(z) = VD7D 4 j(a + bI)

= f(z) = e {+DHOHD) 4 j(a + bI)

= f(z) = e % +i(a+bl).

Now:

du+l) ow+1D
aa+D Tla+D

f2) =
= f(2) = —e®*Dsin(x + 1) — ie@*D cos(x + 1)
= f(2) = —ie®*D (cos(x +1) +%sin(x + I))

= f(2) = —ie®@*D(cos(x + I) — i sin(x + I))

N f(Z) — _l-e(y+1)e—i(x+1)
N f(Z) — _l-e(y+1)e—i(x+1)
N f(Z) — _ie—i((x+1)+i(y+1))
= f(z) = —ie ¥

Example 7.7. Find the value of a, 8 for the function:

wu+D=ax+D*y+D+By+D*-3(y+D3+2(x+1)?

is a harmonic function. And finde Find the harmonic conjugate (v +I) and write f(z) by z, and

find f(2).

Solution.

The function (u +I) is a harmonic function is it satisfay the Laplac equation.

2w+ 2w+ B

a+D?2  ay+D?

Now we have:

2w+0) 2u+1) B

dx+D? G+ DE
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ggig =2a(x + D+ D +4(x +1)
=>%=20ﬁ(y+1)+4
%Z“@“)Z+2/3(y+1)_9(y+,)2
ﬁ%zzﬁ—waﬂ)

2w+ 02w +1)
d(x +1)? + a(y + I)?

=0=2a(y+1+4+28—-18(y+1)=0
= Qa—18)(y+D+4+28=0=0(y+1)+0

Then, we have:

20—18=0
{4"'23:0 =a=9,=-2
Then:

u+D=9x+D?*(y+D-2(y+D?>-3(y+D3+2(x+1)?

Now a harmonic conjugate:

du+]1
%=18(x+1)(y+1)+4(x+1)
ou+]1
68113=9(x+1)2—4(y+l)—9(y+l)2

1-  We use the first condition of Cauchy Riemann conditions. Then:

od(u+1 _ GICES)) dv+1)
ax+D _ay+D a(y+D

=18x+ Dy +D +4(x+1D) .. .. (15)

2- Weintegral (15) for (y + I), we have:

av+1)
aly+1)

=S w+D=90+D?*&+D+4x+D+D+yYx+1).... (16)

diy+1) = J(lS(x +D@+D+4x+D)dy+D+Pplx+1)

Where ¥(x + I) is a constant integral.

3- Wederivate (16) by (x + I), we have:

6(v+1)_

a(x+1)——9(y+1)2+4(y+1)+1[)(x+1)

4- We use the second condition of Cauchy Riemann conditions. Then:

d(v+1) _ d(u+1)
A+ ay+1D)
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=9x+D2 -4+ D -9y +D*=-9@ +D? -4y +D) —Ppx+1)
=Y+ =-9(x+1)?

By integrating the latter, we obtain:

fz[;(x +Dd(x+D = f —9(x+D%x+1)

=Y+ =-3x+D>+a+bl
5-  we obtain:
w+D=9y+D*x+D+4(x+Dy+D—-3(x+D3+a+bl

Now:

f@QO=@+DH+iv+1D
= f@)=9x+D*y+D -2y +D*=3@+D3+2(x+1)?
+iOQ@+D*(x+D+4x+ DOy +D -3 +D3+a+ bl

= f2)=9x+D*(+D -2+ D*=30y+D3+2(x+D?*+ 9@y + D2(x+D +id(x+ Dy +1)

—i3(x+D3+i(a+bD

= f(z) = 2((x +D?2—(y+D?*+ix+D(y+ I)) -3 +D3+i23(y+D3—i?9(x +D%(y+1)

+i9(y +D?*(x+1) +i(a+ bl

=f@ =2+ D+i+D) =3i((c+ 12 —i(y+ 1) +3i(x + D2y + 1) = 3iy + D2(x + 1))

+i(a+bl)
=f@=2(+D+iy+D) =3i(Gc+D+ily+D)’ +i(a+bI)
= f(z) = 2z% —3iz® +i(a + bI)

Now:

du+D AW+
ax+D G +D

f@) =

= f@)=18x+Dy+D+4x+D+i(9@+D?+4(y +1)—9(x + 1)?)
= f(2)=18x+Dy+D+4(x+D+i9y +D?+i4(y + 1) —i9(x + I)?
=Sf@D=4(x+D+iy+D)—i9((x+D?—(+D?+2i(x+ Dy +1)
=@ =4(G+D+iy+D)—i9(Cx+D+i(y +1)

= f(2) = 4z — 9iz?

8. Conclusion

In this paper, a new type of complex functions has been defined by using the neutrosophic real

number and neutrosophic complex number, Moreover, we studied a harmonic function, harmonic

conjugate, and Cauchy Riemann conditions. Also solutions of other types of neutrosophic complex
equations can be found depending on the complex numbers. We will work on this in the future.
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