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The Analysis Of Refined Neutrosophic Complex Numbers

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

Abstract: In this paper, we define refined neutrosophic complex number, by forms cartesian, and
some application of it. The main objective is to define powers and roots of neutrosophic complex
number, Also, we define the concept of refined neutrosophic complex function, as well as we
determine the conditions of Cauchy-Riemann, In addition, we give the algorithm of determining the
harmonic conjugate.

Definition 3.1.
We define a refine neutrosophic complex number by the following form:

, Where a,, a, a,, b,, by, byare real coeffients. For z = (a, + a, I, + a,l,) +i(b, + by I, + b,1;)
example:

z=(1 -1 +2L)+i(3+2l,—1,)

We recall a, + a1, + a1, the real part, then it takes the following standard form Re(z) = a, +
al; + ayl,.

We recall b, + b,I; + b,I, the imagine part, then it takes the following standard form Im(z) = b, +

Remark 3.2

A refined neutrosophic complex number can be defined as follows:

z = a+ bl + cl,where a, b, care complex number. For example:

z=1-0+ 2+l + 3 -2l

4. A neutrosophic complex Function.

Definition 4.1

Letz=+L+L)+ily+L+L),w=@+L+1L)+i(v+1 + 1), Then we call the
function:

w=f@=w=@u+L+L)+iw+L+L)=f(x+L+L)+ily+1+1))
Is a refined neutrosophic complex Function.
Example4.2. Let w = f(z) = |z|? findthe real part and imagine part.

Solution.

Letz=(x+1+L)+ily+1, +I),w=@+1, + 1) +i(v+1; + I), then:
2

w=(u+11+12)+i(v+11+12)=(J(x+11+12)2+(y+11+12)2)

=>W=(u+11+12)+l(17+11+12)
=x?+2xly+ 11 +2xl, + 211 + I +y? + 2yl + 11 + 2yl + 211 + I,



Sw=Ww+L+L)+iw+I+1,)=x*+y>+ (2x+2y+6)I, + 2x + 2y + 2)I,
u+hL+L)=x*+y*+(2x+2y+6)I; + Qx+ 2y +2)I,1I,,(v+ 1, +1,) =0+ 0I, + 0I,
Definition4.3.Cauchy-Riemann conditions.

Suppose that w = f(2)is a refined neutrosophic complex Function, wherez = (x + I, + 1) +
iy+1,+1,)

, Cauchy-Riemann conditionsby Cartesian defined bythew = (u+ I, + L) +i(lv + I, + )
following form:

If du+I,+1,) ow+I,+1,)

{ ax ay @)
{0 +1, +1) _ 0(utIl + 1)
dx ay

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

6(u+11+12)+ ow+1,+1,)
i

ou+1,+1,) o0w+I1,+1,)
—1i
ax dx

ay ay

f(@)=

or f(2) =

Example4.4.Let f(z) = z?, prove f(z) = 2z.

Solution.

Letz=(x+I;+ ) +ily+ 1, +L),w=@+1, +L,)+ilv+1;+1,)

then:

u+L+L)+iv+L+L)=x*-y*+2(x—y); +2(x—y), +i[2xy+2(x + y +
L +2(x+y + 1]

S U+ +L)=x>—y2+2(x—y)1 +2x—y)l,

= w+hL+L)=2xy+2(x+y+3)1+2(x+y+ DI,

Then:
T=2x+211+212,a—y=—2y—211—212
o(v+1,+1,) olv+1, +1,)
T=2y+211+212,+=2x+211+212
(0(u+11+12)_0(v+11+12)
- dx B ay
0(v+11+12)__0(u+11+12)
dx B ay

Cauchy-Riemann conditions is satisfytion. Then we have:

a(u+11+12)+ 0w+, +1,)
L

fo =20

= f(z) = 2x+ 21, + 21, + i(2y + 2I; + 2I,)
=2(x+L+L+ily+1,+1,)) =2z



= f(z) =2z
5. A refined neutrosophic complex Harmonic Function.
Definition 5. 1.

Suppose that h = h(x + I; + I,y + I, + I,)is a neutrosophic real Function, we say h(x + I, +
I,y + I, + I,) is a neutrosophic harmonic Function, if satisfy the Laplace equation:

a2h N a2h
axz = ayr

Definition 5. 2. A harmonic conjugate.

Suppose that (u + I; + I,), (v + I, + I,) is aneutrosophicharmonic Functions, we say (v + I, + I,)
is a harmonic conjugate by (u + I; + I,), if (u + I; + I,), (v + I, + I,) are satisfy Cauchy- Riemann
conditions.

Example5.3. Let f(z) = z2.
1- Prove (u+1I; +1I,),(w+ I, + I,) are neutrosophic harmonic functions.

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

Solution.

1- Letz=(x+ 1L+ 1) +i(y+1; +1I,),w=(u+1; +I;) +i(v + 1, + 1), then:

u+L+L)+i(v+1L +1,)
=x*—y*+2(x—y)L +2(x — Y,
+i2xy+2(x+y+3) +2(x +y + 1]

S U+ +L)=x>—y2+2(x—y)1 +2x—y)l,

= w+hL+L)=2xy+2(x+y+3)1+2(x+y+ DI,

Then:
T =2x+ 2 + ZIz,a—y =2y -2l - 2I,
o(v+1,+1,) olv+1, +1,)
T =2y + 2L +2[2,T =2x+ 21 + 21,
{62(u+11+12) 62(u+11+12)
:2 = —

- 0x? ’ oy?

62(U+11+12)_0 62(U+11+12)_0

0x? o dy? B

We have:

22(u+1,+1,) +az(u+11 +1;) 2

ax? ay? —2=0




The function (u + I + I,) satisfy Laplac equation, so (u + I, + I,)is aneutrosophicharmonic
Functions.

Similary we have:

R2w+1,+1,) N N2w+1,+1,)

o2 32 =0+0=0

The function (v + I; + I,) satisfy Laplace equation, so (v + I; + I,)is a neutrosophic harmonic
Functions.

2- We have:

If 6(u+11+12) 6(v+11+12)
! >
|6(v+11+12) 6(u+11+12)
k dx ay

Then (u+ I, + I,), (v + I + I,,) are satisfy Cauchy Riemann conditions, forever (v + I; +1I,) isa
harmonic conjugate by (u + I, + I,).

Example5.4. Let (u+ 1, +I,) =2(x+ I, + I,) —2(x + I, + I,)(y + I, + I,).Finde Find the
harmonic conjugate(v + I; + I,) and write f(z)by z .

Solution.

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

od(u+1{+1,) R2u+I{+1
Quthitls) ) ooyiryv1y—Z0titls)

ox 0x?
T=—2(X+11+12): ayz =
Then:
2u+11+1 d2 | |
( 1 2)+ (u+1I, + z)=0+0=0
dx? dy?

Then (u + I + I,) is a neutrosophic harmonic Function.

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

Ou+l +1;) a(w+I+1,) :>a(v+11 +1,)
ax B dy y

=2-2(y+I,+1,)....(5)

3- Weintegral (5) for (y + I; + I,), we have:
ow+1I1,+1
fwa—;IZ)d(y+11+Iz)=f(2—2(y+I1 +12))d(y+11+Iz)+1/)(x+11+12)
>w+L+L)=20+11+1L) -+ +1L)?+yx+1,+ 1) ... (6)

Where y(x + I; + I,) is a constant integral.

4-  We derivate (6) by (x + I, + I,), we have:



6(1) +11 +12)

a(x) =l[}(x+11+12)

5-  We use the second condition of Cauchy Riemann conditions. Then:
6(v+11+12)_ 6(u+11+12)

a(x) B o)
By integrating the latter, we obtain:

flﬁ(x+11+12)dx=f2(x+11+Iz)d(x+11+lz)
=>yPx+I,+1,)=x+1, +1,)?+a+bl, +cl,

=Px+1,+1)=2(x+1, +1,)

6- we obtain:

(‘U+11 +12) = 2(y+11+12)_(y+11+12)2 +(x+11 +Iz)2 +a+b11 +CIZ
Now:
f(z)=(u+11+12)+i(v+11+12)

=>f(Z) = 2(x+11+12)—2(x+11+12)(y+11 +12)
+iRQy+ L +L)-(@+I1;+1,)*+(x+ 1, +1,)> + a+ bl, + cl,)

=Sf@ =20+ +1) - 2x+ L+ L)y +1; + )+ 2@y + I, + 1) —i(y + I + I)?
+i(x+1,+1,)*>+i(a+ bl + cl)

=Sf@D=2(x+L+L)+iy+L+L)+i((x+1 + 1) — Y+ 1+ L)? + 20 + I +
)y + I+ 1)) + i(a+ bl + cly)

= f(z2) =2z+iz? +i(a+ bl + cl)

Example5.5.Find the value of e, B for the function:
u+L+L)=alx+1; + L)Y+ 1+ L)+ By + 11+ 1) -3y +1; +1,)3
+2(x + I + I,)?

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

Solution.

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

02u+1,+1,) N 02w+ 1, +1;) 0
dx? dy? B

Now we have:

02w +1, +1,) N 02w+ 1, +1;) 0
dx? ay? B

ou+1,+1,)

% =20+ L+ L)+ +1L)+4x+ 1+ 1)

R2w+1;+1,)

axz =20((y+11+12)+4-



ou+1;+1
( a; Z_)=o((x+11+lz)2+2ﬁ(y+l1+Iz)—9(3’“1“2)2

2w+ +1,)
:}_

R2w+1,+1,) N R2w+1,+1,)
dx? dy?

=0=2a(y+I1;+1,)+4+28-18(y+1,+1,) =0

= Qa-18)y+I;+1) +4+28=0=0( +I; +I,) +0

Then, we have:

{20(—18=0

4428=0 > *=2.B="2

Then:

u+L+0L)=9x+1L+L)>?*y+I1;+1,)—-2(y+1, +1,)> -3y +1, +I,)3
+2(x + I + I,)?

Now a harmonic conjugate:

ou+1, +1,)

ax =18(x+11+12)(y+11+12)+4(x+11+12)

ou+1,+1)

ay =9(x+11+Iz)2_4(y+11+12)_9(y+11+12)2

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

Ou+l+1;) o(w+Ii+1,) - ow+1,+1,)
ax a ady ay
=18(x+11+12)(y+11+12)+4(x+11 +12) ...... (7)

2- We integral (7) for (y + I, + I,), we have:

fa(v+11 +1,)

3y dy+1,+1,)

= f(lB(x+ L+L) G+ +L)+4(x+1 +1))dy +1; + 1)
+yYx+1;+1,)

W+L+L)=9@+ 1L+ L)+ +L)+4c+ 1, + L)y +1; + 1)
+Yx+1;+1,) ... ... ®

Where y(x + I; + I,) is a constant integral.
3- We derivate (8) by (x + I; + I,), we have:

owv+1,+1 b
%=—9(y+11+12)2+4(y+11+’z)+¢(x+’1+’2)

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



v+l +1;) du+l+1)
dx B dy

=S9x+I1+1,)? -4y +1,+1,) -9y + I, +1,)?
=-9(y+L+0L)?*—4y+1L+1L)—-yYx+1; +1,)

=P +I,+1,)=-9x+1; +1,)?

By integrating the latter, we obtain:
fl[}(x + L+ L)d(x+1,+1,) = f —9(x + I, + I)%d(x + I, + I,)
=S Yx+I;+1;)=-3x+1; +I,)>+a+ bl +cl,

5- we obtain:

w+L+L)=9Qy+L+L)?*&+L+L)+4x+ L +L)y+ L +L)—3(x+1,+1,)3
+a+bl +cl,

Now:
fO=@W+L+1L)+ilv+I, +1,)

=S f@)=9Cx+1L+L)>*y+1,+1,)—2(y+1; +1,)? =3y + 1, + )3+ 2(x + I + I,)?
+iO@+ L+ L)?*(x+1,+ L) +4x+1,+ L)y +1, +1,)
—3(x+I1;+1,) +a+ bl +cl)

=S f@)=9Cx+1L+L)*y+1,+1,)—-2(y+1; +1,)*? -3y + 1, + )3+ 2(x + I + I,)?
+i9(y+ I+ 1L)?*(x+ 1+ L) +id(x+ 1, +1I,)(y+ 1, + 1)
—i3(x+1, +1,)3+i(a+ bl +cl,)

=Sf@D=2(x+ L+ G+ L+L)2?*+i(x+ 1 + L)y + 1+ 1)) — 30 + I + 1)?
+i23(0y+ 1, +1,)2—i?9(x+ I, + IL,)*(y+ I, + I,)
+9@y +1; +1,)*(x+ 1, + I,) +i(a + bl, +cl,)

= f(2) = 2((x +L+L)+ily+1I; + 12))2
=3i((x+ 1, + )3 —i(y + I + L)? +3i(x + I, + [L)?(y + I, + )
—3i(y + Iy + I)*(x + I, + I)) + i(a + bl + cl,)

=f@=2(x+L+L)+ily+I, + 12))2 —3i((x+ I+ L) +ily + I + 12))3
+i(a+ bl +cl,)

= f(z) = 2z% - 3iz® +i(a+ bl, + cl,)

Now:

a(u+11+12)+_a(v+11+12)
l

f (2) = dx dx

=f@) =18+, + L)y +1; +I,) + 4(x + I, + I,)
+iOy+1L+L)?*+4(y +1,+1;,) —9(x + I, + I,)?)

= f(z) =18(x+ 1L+ L)y + 1L+ L) +4x+I1,+1,)+i9y+ 1, + I,)> +i4(y + I, + I,)
—9(x+ 1 +1,)?



=f@)=4(x+ 1L+ L) +ily+1, +1))
=9+ I+ )2 = (Y + Iy + [)? + 2i(x + I; + L)(y + I, + 1))
=Sf@D=4(+L+L)+iy+1L+1L) =9+ L +1L)+iy+1, +1)°
= f(z) = 4z — 9iz?
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	Definition4.3.Cauchy-Riemann conditions.
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	,𝒇.,𝒛.=,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.+𝒊,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙. 𝒐𝒓 ,𝒇.,𝒛.=,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.−𝒊,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.……(𝟑)
	Example4.4.Let 𝒇,𝒛.=,𝐳-𝟐., prove ,𝒇.,𝒛.=𝟐𝒛.
	Let 𝒛=,𝒙+,𝑰-𝟏.+,𝑰-𝟐..+𝒊,𝒚+,𝑰-𝟏.+,𝑰-𝟐..,𝒘=,𝒖+,𝑰-𝟏.+,𝑰-𝟐..+𝒊,𝒗+,𝑰-𝟏.+,𝑰-𝟐..
	then:
	Then:
	Cauchy-Riemann conditions is satisfytion. Then we have:
	,𝒇.,𝒛.=,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.+𝒊,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.⟹,𝒇.,𝒛.=𝟐𝒙+𝟐,𝑰-𝟏.+𝟐,𝑰-𝟐.+𝒊,𝟐𝒚+𝟐,𝑰-𝟏.+𝟐,𝑰-𝟐..=𝟐,𝒙+,𝑰-𝟏.+,𝑰-𝟐.+𝒊,𝒚+,𝑰-𝟏.+,𝑰-𝟐...=𝟐𝒛
	⟹,𝒇.,𝒛.=𝟐𝒛
	5. A refined neutrosophic complex Harmonic Function.
	Definition 5. 1.
	Suppose that 𝒉=𝒉,𝒙+,𝑰-𝟏.+,𝑰-𝟐., 𝒚+,𝑰-𝟏.+,𝑰-𝟐..is a neutrosophic real Function, we say 𝒉,𝒙+,𝑰-𝟏.+,𝑰-𝟐., 𝒚+,𝑰-𝟏.+,𝑰-𝟐.. is a neutrosophic harmonic Function, if satisfy the Laplace equation:
	,𝝏𝟐𝒉-𝝏,𝒙-𝟐..+,𝝏𝟐𝒉-𝝏,𝒚-𝟐..=𝟎……(𝟒)
	Definition 5. 2. A harmonic conjugate.
	Suppose that ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..,,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. is aneutrosophicharmonic Functions, we say ,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. is a harmonic conjugate by ,𝒖+,𝑰-𝟏.+,𝑰-𝟐.., if ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..,,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. are satisfy Cauchy- Riemann conditions.
	Example5.3. Let 𝒇,𝒛.=,𝒛-𝟐..
	1- Prove ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..,,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. are  neutrosophic harmonic functions.
	2- Find the harmonic conjugate,𝒗+,𝑰-𝟏.+,𝑰-𝟐...
	1- Let 𝒛=,𝒙+,𝑰-𝟏.+,𝑰-𝟐..+𝒊,𝒚+,𝑰-𝟏.+,𝑰-𝟐.., 𝒘=,𝒖+,𝑰-𝟏.+,𝑰-𝟐..+𝒊,𝒗+,𝑰-𝟏.+,𝑰-𝟐.., then:
	Then: (1)
	We have:
	,𝝏𝟐,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏,𝒙-𝟐..+,𝝏𝟐,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏,𝒚-𝟐..=𝟐−𝟐=𝟎
	The function ,𝒖+,𝑰-𝟏.+,𝑰-𝟐.. satisfy Laplac equation, so ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..is aneutrosophicharmonic Functions.
	Similary we have:
	,𝝏𝟐,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏,𝒙-𝟐..+,𝝏𝟐,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏,𝒚-𝟐..=𝟎+𝟎=𝟎
	The function ,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. satisfy Laplace equation, so ,𝒗+,𝑰-𝟏.+,𝑰-𝟐..is a neutrosophic harmonic Functions.
	2- We have:
	,,,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.=,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.-,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.=−,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚...
	Then ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..,,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. are satisfy Cauchy Riemann conditions, forever ,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. is a harmonic conjugate by ,𝒖+,𝑰-𝟏.+,𝑰-𝟐...
	Example5.4. Let ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..=𝟐,𝒙+,𝑰-𝟏.+,𝑰-𝟐..−𝟐,𝒙+,𝑰-𝟏.+,𝑰-𝟐..,𝒚+,𝑰-𝟏.+,𝑰-𝟐...Finde Find the harmonic conjugate,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. and write 𝒇,𝒛.by z .
	1- We prove the function ,𝒖+,𝑰-𝟏.+,𝑰-𝟐.. is a neutrosophic harmonic function.
	Then: (2)
	Then ,𝒖+,𝑰-𝟏.+,𝑰-𝟐.. is a neutrosophic harmonic Function.
	2- We use the first condition of Cauchy Riemann conditions. Then:
	,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.=,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.⟹,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.=𝟐−𝟐,𝒚+,𝑰-𝟏.+,𝑰-𝟐..……(𝟓)
	3- We integral (𝟓) for ,𝒚+,𝑰-𝟏.+,𝑰-𝟐.., we have:
	Where 𝝍,𝒙+,𝑰-𝟏.+,𝑰-𝟐.. is a constant integral.
	4- We derivate (𝟔) by ,𝒙+,𝑰-𝟏.+,𝑰-𝟐.., we have:
	5- We use the second condition of Cauchy Riemann conditions. Then:
	6- we obtain:
	,𝒗+,𝑰-𝟏.+,𝑰-𝟐..=𝟐,𝒚+,𝑰-𝟏.+,𝑰-𝟐..−,,𝒚+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.+,,𝒙+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.+𝒂+𝒃,𝑰-𝟏.+𝒄,𝑰-𝟐.
	Now:
	Example5.5.Find the value of 𝜶,𝜷 for the function: ,𝒖+,𝑰-𝟏.+,𝑰-𝟐..=𝛂,,𝒙+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.,𝒚+,𝑰-𝟏.+,𝑰-𝟐..+𝜷,,𝒚+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.−𝟑,,𝒚+,𝑰-𝟏.+,𝑰-𝟐..-𝟑.+𝟐,,𝒙+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.
	is a harmonic function. And find the harmonic conjugate,𝒗+,𝑰-𝟏.+,𝑰-𝟐.. and write 𝒇,𝒛. by z , and find ,𝒇.,𝒛..
	The function ,𝒖+,𝑰-𝟏.+,𝑰-𝟐.. is a harmonic function is it satisfay the  Laplac equation.
	Now we have:
	Then, we have:
	,,𝟐𝛂−𝟏𝟖=𝟎-𝟒+𝟐𝜷=𝟎..⟹𝛂=𝟗 , 𝜷=−𝟐
	Then: (3)
	,𝒖+,𝑰-𝟏.+,𝑰-𝟐..=𝟗,,𝒙+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.,𝒚+,𝑰-𝟏.+,𝑰-𝟐..−𝟐,,𝒚+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.−𝟑,,𝒚+,𝑰-𝟏.+,𝑰-𝟐..-𝟑.+𝟐,,𝒙+,𝑰-𝟏.+,𝑰-𝟐..-𝟐.
	Now a harmonic conjugate:
	1- We use the first condition of Cauchy Riemann conditions. Then:
	,𝝏,𝒖+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒙.=,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.⟹,𝝏,𝒗+,𝑰-𝟏.+,𝑰-𝟐..-𝝏𝒚.=𝟏𝟖,𝒙+,𝑰-𝟏.+,𝑰-𝟐..,𝒚+,𝑰-𝟏.+,𝑰-𝟐..+𝟒,𝒙+,𝑰-𝟏.+,𝑰-𝟐..……(𝟕)
	2- We integral (𝟕) for ,𝒚+,𝑰-𝟏.+,𝑰-𝟐.., we have:
	Where 𝝍,𝒙+,𝑰-𝟏.+,𝑰-𝟐.. is a constant integral. (1)
	3- We derivate (𝟖) by ,𝒙+,𝑰-𝟏.+,𝑰-𝟐.., we have:
	4- We use the second condition of Cauchy Riemann conditions. Then:
	5- we obtain:
	Now: (1)
	Now: (2)

