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SOLUTION OF

SECOND ORDER COMPLEX EQUATIONS

WITH ADOMIAN DECOMPOSITION METHOD

Murat Düz

Abstract. In this study, second order linear complex differential equations
are solved by the Adomian decomposition method. A theorem is given for
this method. Furthermore some examples are given, and the results obtained

indicate this approach is indeed practical.

1. Introduction

The difficulties of some problems in real space have been overcome by the solu-
tion methods of complex equations.For example, in real, general solutions of some
equations, especially type of elliptic, are not found. Real partial differential equa-
tion systems when number of independent variables are even can be transformed to
a complex partial differential equations. The solving a complex equation can more
easier with complex methods. For example,

uxx + uyy = 0.

Laplace equation hasn’t got general solution in R2, but it can be written

uzz = 0

with the relation

∆ =
∂2

∂z∂z
and the solution of this equation is

u = f (z) + g (z) .
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where f is analytic, g is anti analytic arbitrary functions ([14, 15]).
The most basic works in the theory of complex differential equations are ”The-

ory of Pseudo Analytic Functions” which is written by L. Bers ([5]) and ”General-
ized Analytic Functions” which is written by I, N. Vekua [19]. First order complex
differential equations were solved by using laplace transform, elzaki transform and
adomian decomposion method in [14, 15, 16]. Moreover in [13] some examples as-
sociated with complex equations from second order were solved by using differential
transform method. We extended previous our paper [13] and we found a solution
of this type equations satisfying certain conditions. In this study, we solved the
second order linear complex differential equations.We give a theorem for this kind
equations

Firstly, second order linear complex partial differential equation is transformed
to real partial differential equation system by seperating to real and imaginer parts.
Then, we put forward a solution which satisfy certain conditions of the complex
equation with real equation system is solved by Adomian method.

1.1. Derivatives of Complex Functions. Let w = w(z, z) be a complex
function. Here z = x + iy, w(z, z) = u(x, y) + i.v(x, y). First and second order
derivatives according to z and z of w(z, z) are defined as follows:

(1.1)
∂w

∂z
=

1

2
(
∂w

∂x
− i

∂w

∂y
)

(1.2)
∂w

∂z
=

1

2
(
∂w

∂x
+ i

∂w

∂y
)

(1.3)
∂2w

∂z2
=

1

4

[
∂2w

∂x2
− 2i

∂2w

∂x∂y
− ∂2w

∂y2

]

(1.4)
∂2w

∂z2
=

1

4

[
∂2w

∂x2
+ 2i

∂2w

∂x∂y
− ∂2w

∂y2

]

(1.5)
∂2w

∂z∂z
=

1

4

[
∂2w

∂x2
+

∂2w

∂y2

]
If we write u+ iv in place of w in (1.3, 1.4, 1.5) we get that

(1.6)
∂2w

∂z∂z
=

1

4

[
∂2u

∂x2
+

∂2u

∂y2
+ i(

∂2v

∂x2
+

∂2v

∂y2
)

]

(1.7)
∂2w

∂z2
=

1

4

[
∂2u

∂x2
+ 2

∂2v

∂x∂y
− ∂2u

∂y2
+ i

(
∂2v

∂x2
− 2

∂2u

∂x∂y
− ∂2v

∂y2

)]

(1.8)
∂2w

∂z2
=

1

4

[
∂2u

∂x2
− 2

∂2v

∂x∂y
− ∂2u

∂y2
+ i

(
∂2v

∂x2
+ 2

∂2u

∂x∂y
− ∂2v

∂y2

)]
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(1.9)
∂2w

∂z∂z
=

1

4

[
∂2u

∂x2
+

∂2u

∂y2
+ i

(
∂2v

∂x2
+

∂2v

∂y2

)]
.

1.2. Adomian Decomposion Method. In this section we mention from the
Adomian Decomposition Method(ADM). The ADM is a iterative method which is
used in several areas of mathematics. Recently a great deal of interest has been
focused on the application of the ADM to solve a wide variety of linear and nonlinear
problems. This method has been introduced by Adomian [2] and it can been used in
the linear and nonlinear differential equations, in the differential equations systems,
in the integral equations, in the difference equations, in the differential-difference
equations, in the algebraic equations, in the fractional differential equations,couple
system of two equation [6, 7, 8, 9, 1, 17, 18, 12, 3, 4, 10, 11]. This method
generates a solution in the form of a series whose terms are determined by a recursive
relationship using the Adomian polynomials [16].

We consider F (y(x)) = g(x), where F represents a general differential operator
involving both the linear and nonlinear terms. The linear term is decomposed into
L+R, where L is the highest order differential operator and R is the remainder of
the linear operator. Thus the equation can be written

Ly +Ry +Ny = g(x),

where Nu represents the nonlinear terms. Solving for Ly, we use

Ly = g(x)−Ry −Ny.

Because L is invertible, an equivalent expression is as follows

L−1Ly = L−1g − L−1Ry − L−1Ny.

If L is first order, L−1 is a integral operator. If L is second order, L−1 is two fold

integration operator. The nonlinear term Ny will be equated to
∞∑

n=0
An , where An

are the adomian polynomials. Thus it can be written

∞∑
n=0

yn = y0 − L−1R

( ∞∑
n=0

yn

)
− L−1

( ∞∑
n=0

An

)
,

where y0 is solution of Ly = g(x). Consequently we can write

y1 = −L−1y0 − L−1A0

y2 = −L−1y1 − L−1A1

y3 = −L−1y2 − L−1A2

...

yn+1 = −L−1yn − L−1An,

where An polynomials are determined as follows:

Ny = f(y)
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A0 = f(y0)

A1 = y1
df(y0)

dy0

A2 = y2
df(y0)

dy0
+

y21
2

d2f(y0)

d2y0

A3 = y3
df(y0)

dy0
+ y1.y2

d2f(y0)

d2y0
+

y31
3!

d3f(y0)

d3y0
...

2. Solution of Complex Equations with ADM

Theorem 2.1. Let A,B,C,D,E, F,G be functions of z, z and let w = u + iv
be a complex function. We consider following problem

A (z, z)
∂2w

∂z2
+B (z, z)

∂2w

∂z∂z
+ C (z, z)

∂2w

∂z2
+D (z, z)

∂w

∂z
+(2.1)

E (z, z)
∂w

∂z
+ F (z, z)w = G (z, z)

w(x, 0) = f(x)(2.2)

∂w

∂y
(x, 0) = g(x).(2.3)

The solution of above mentioned problem is w = u + iv, where u = u0 +
∞∑

n=0
un+1

and v = v0 +
∞∑

n=0
vn+1, u0, v0, un+1, vn+1 are as follows:

If B1 −A1 − C1 ̸= 0,then

u0 = L−2
y

(
4G1

−A1 +B1 − C1

)
+ L−1

y (Reg(x)) +Ref(x),

v0 = L−2
y

(
4G2

−A1 +B1 − C1

)
+ L−1

y (Img(x)) + Imf(x)

un+1 = L−2
y

(
A1 +B1 + C1

A1 −B1 + C1
L2
xun

)
+ L−2

y

(
2A2 − 2C2

A1 −B1 + C1
LxLyun

)
+L−2

y

(
A2 −B2 + C2

A1 −B1 + C1
L2
yvn

)
+ L−2

y

(
−A2 −B2 − C2

A1 −B1 + C1
L2
xvn

)
+L−2

y

(
2A1 − 2C1

A1 −B1 + C1
LxLyvn

)
+ L−2

y

(
2D1 + 2E1

A1 −B1 + C1
Lxun

)
+L−2

y

(
2D2 − 2E2

A1 −B1 + C1
Lyun

)
+ L−2

y

(
−2D2 − 2E2

A1 −B1 + C1
Lxvn

)
+L−2

y

(
2D1 − 2E1

A1 −B1 + C1
Lyvn

)
+ L−2

y

(
4F1un − 4F2vn
A1 −B1 + C1

)
.
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vn+1 = L−2
y

(
A1 +B1 + C1

A1 −B1 + C1
L2
xvn

)
+ L−2

y

(
2A2 − 2C2

A1 −B1 + C1
LxLyvn

)
+L−2

y

(
−A2 +B2 − C2

A1 −B1 + C1
L2
yun

)
+ L−2

y

(
A2 +B2 + C2

A1 −B1 + C1
L2
xun

)
+L−2

y

(
−2A1 + 2C1

A1 −B1 + C1
LxLyun

)
+ L−2

y

(
2D1 + 2E1

A1 −B1 + C1
Lxvn

)
+L−2

y

(
2D2 − 2E2

A1 −B1 + C1
Lyvn

)
+ L−2

y

(
2D2 + 2E2

A1 −B1 + C1
Lxun

)
+L−2

y

(
−2D1 + 2E1

A1 −B1 + C1
Lyun

)
+ L−2

y

(
4F1vn + 4F2un

A1 −B1 + C1

)
.

If A2 −B2 + C2 ̸= 0, then

u0 (x, y) = L−2
y

(
−4G2

A2 −B2 + C2

)
+ L−1

y (Reg (x)) +Ref (x) ,

v0 (x, y) = L−2
y

(
4G1

A2 −B2 + C2

)
+ L−1

y (Img (x)) + Imf (x) .

vn+1 = L−2
y

(
−B1 +A1 + C1

A2 −B2 + C2
L2
yun

)
+ L−2

y

(
−A1 +B1 + C1

A2 −B2 + C2
L2
xun

)
+L−2

y

(
−2A2 + 2C2

A2 −B2 + C2
LxLyun

)
+ L−2

y

(
A2 +B2 + C2

A2 −B2 + C2
L2
xvn

)
+L−2

y

(
2C1 − 2A1

A2 −B2 + C2
LxLyvn

)
+ L−2

y

(
−2D1 − 2E1

A2 −B2 + C2
Lxun

)
+L−2

y

(
−2D2 + 2E2

A2 −B2 + C2
Lyun

)
+ L−2

y

(
2D2 + 2E2

A2 −B2 + C2
Lxvn

)
+L−2

y

(
−2D1 + 2E1

A2 −B2 + C2
Lyvn

)
+ L−2

y

(
−4F1un + 4F2vn
A2 −B2 + C2

)
.

un+1 = L−2
y

(
B1 −A1 − C1

A2 −B2 + C2
L2
yvn

)
+ L−2

y

(
A1 +B1 + C1

A2 −B2 + C2
L2
xvn

)
+L−2

y

(
2A2 − 2C2

A2 −B2 + C2
LxLyvn

)
+ L−2

y

(
A2 +B2 + C2

A2 −B2 + C2
L2
xun

)
+L−2

y

(
−2A1 + 2C1

A2 −B2 + C2
LxLyun

)
+ L−2

y

(
2D2 − 2E2

A2 −B2 + C2
Lyvn

)
+L−2

y

(
2D1 + 2E1

A2 −B2 + C2
Lxvn

)
+ L−2

y

(
−2D1 + 2E1

A2 −B2 + C2
Lyun

)
+L−2

y

(
2D2 + 2E2

A2 −B2 + C2
Lxun

)
+ L−2

y

(
4F1vn + 4F2un

A2 −B2 + C2

)
.
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A1 = ReA (z, z) , A2 = ImA (z, z) , B1 = ReB (z, z) , B2 = ImB (z, z) ,

C1 = ReC(z, z), C2 = ImC(z, z), D1 = ReD (z, z) , D2 = ImD (z, z) ,

E1 = ReE (z, z) , E2 = ImE (z, z) , F1 = ReF (z, z), F2 = ImF (z, z),

G1 = ReG (z, z) , G2 = ImG (z, z)

Proof. Let’s write the equation (2.1).

A (z, z)
∂2w

∂z2
+B (z, z)

∂2w

∂z∂z
+ C (z, z)

∂2w

∂z2
+D (z, z)

∂w

∂z
+ E (z, z)

∂w

∂z
+ F (z, z)w

= G (z, z)

We let’s rewrite above equation using the definition of complex derivatives
(1.1, 1.2, 1.3, 1.4, 1.5)

(A1 (x, y) + iA2 (x, y))
1

4

[
∂2w

∂x2
− 2i

∂2w

∂x∂y
− ∂2w

∂y2

]
+(B1 (x, y) + iB2 (x, y))

1

4

[
∂2w

∂x2
+

∂2w

∂y2

]
+(C1 (x, y) + iC2 (x, y))

1

4

[
∂2w

∂x2
+ 2i

∂2w

∂x∂y
− ∂2w

∂y2

]
+(D1 (x, y) + iD2 (x, y))

1

2
(
∂w

∂x
− i

∂w

∂y
)

+ (E1 (x, y) + iE2 (x, y))
1

2
(
∂w

∂x
+ i

∂w

∂y
) + (F1 (x, y) + iF2 (x, y))w

= G1 (x, y) + iG2 (x, y) .(2.4)

If we separate real and imaginer parts of equation (2.4), we have obtained following
real equation system.

A1 (x, y)
∂2u

∂x2
+ 2A1 (x, y)

∂2v

∂x∂y
−A1 (x, y)

∂2u

∂y2
−A2 (x, y)

∂2v

∂x2

+2A2 (x, y)
∂2u

∂x∂y
+A2 (x, y)

∂2v

∂y2
+B1 (x, y)

∂2u

∂x2
+B1 (x, y)

∂2u

∂y2

−B2 (x, y)
∂2v

∂x2
−B2 (x, y)

∂2v

∂y2
+ C1 (x, y)

∂2u

∂x2
− 2C1 (x, y)

∂2v

∂x∂y

−C1 (x, y)
∂2u

∂y2
− C2 (x, y)

∂2v

∂x2
− 2C2 (x, y)

∂2u

∂x∂y
+ C2 (x, y)

∂2v

∂y2

+2D1
∂u

∂x
+ 2D1

∂v

∂y
− 2D2

∂v

∂x
+ 2D2

∂u

∂y
+ 2E1

∂u

∂x
− 2E1

∂v

∂y

−2E2
∂v

∂x
− 2E2

∂u

∂y
+ 4F1u− 4F2v = 4G1.(2.5)



SOLUTION OF SECOND ORDER COMPLEX EQUATIONS WITH ADM 227

A1 (x, y)
∂2v

∂x2
− 2A1 (x, y)

∂2u

∂x∂y
−A1 (x, y)

∂2v

∂y2
+A2 (x, y)

∂2u

∂x2

+2A2 (x, y)
∂2v

∂x∂y
−A2 (x, y)

∂2u

∂y2
+B1 (x, y)

∂2v

∂x2
+B1 (x, y)

∂2v

∂y2

+B2 (x, y)
∂2u

∂x2
+B2 (x, y)

∂2u

∂y2
+ C1 (x, y)

∂2v

∂x2
+ 2C1 (x, y)

∂2u

∂x∂y

−C1 (x, y)
∂2v

∂y2
+ C2 (x, y)

∂2u

∂x2
− 2C2 (x, y)

∂2v

∂x∂y
− C2 (x, y)

∂2u

∂y2

+2D1 (x, y)
∂v

∂x
− 2D1 (x, y)

∂u

∂y
+ 2D2 (x, y)

∂u

∂x
+ 2D2 (x, y)

∂v

∂y

+2E1 (x, y)
∂v

∂x
+ 2E1 (x, y)

∂u

∂y
+ 2E2 (x, y)

∂u

∂x
− 2E2 (x, y)

∂v

∂y

+4F1v + 4F2u = 4G2.(2.6)

If these equations (2.5) and (2.6) are taken on brackets of derivatives, also it is
obtained following equalities.

(B1 −A1 − C1)
∂2u

∂y2
+ (B1 +A1 + C1)

∂2u

∂x2
+ (2A2 − 2C2)

∂2u

∂x∂y

+(A2 −B2 + C2)
∂2v

∂y2
+ (−A2 −B2 − C2)

∂2v

∂x2
+ (2A1 − 2C1)

∂2v

∂x∂y

+(2D1 + 2E1)
∂u

∂x
+ (2D2 − 2E2)

∂u

∂y
+ (−2D2 − 2E2)

∂v

∂x
+ (2D1 − 2E1)

∂v

∂y

+4F1u− 4F2v = 4G1.(2.7)

(B1 −A1 − C1)
∂2v

∂y2
+ (B1 +A1 + C1)

∂2v

∂x2
+ (2A2 − 2C2)

∂2v

∂x∂y

+(−A2 +B2 − C2)
∂2u

∂y2
+ (A2 +B2 + C2)

∂2u

∂x2
+ (−2A1 + 2C1)

∂2u

∂x∂y

+(2D2 − 2E2)
∂v

∂y
+ (2D1 + 2E1)

∂v

∂x
+ (−2D1 + 2E1)

∂u

∂y

+(2D2 + 2E2)
∂u

∂x
+ 4F1v + 4F2u = 4G2.(2.8)

If B1 −A1 − C1 ̸= 0 then

L2
yu = −

(B1 +A1 + C1)L
2
xu+ (2A2 − 2C2)LxLyu+ (A2 −B2 + C2)L

2
yv

B1 −A1 − C1

− (−A2 −B2 − C2)L
2
xv + (2A1 − 2C1)LxLyv + (2D1 + 2E1)Lxu

B1 −A1 − C1

− (2D2 − 2E2)Lyu+ (−2D2 − 2E2)Lxv + (2D1 − 2E1)Lyv

B1 −A1 − C1

−4F1u− 4F2v − 4G1

B1 −A1 − C1
.
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L2
yv = −

(B1 +A1 + C1)L
2
xv + (2A2 − 2C2)LxLyv + (−A2 +B2 − C2)L

2
yu

B1 −A1 − C1

− (A2 +B2 + C2)L
2
xu+ (−2A1 + 2C1)LxLyu+ (2D2 − 2E2)Lyv

B1 −A1 − C1

− (2D1 + 2E1)Lxv + (−2D1 + 2E1)Lyu+ (2D2 + 2E2)Lxu

B1 −A1 − C1

−4F1v + 4F2u− 4G2

B1 −A1 − C1
.

If we apply L−2
y inverse operator, then we get from ADM following inequalities

un+1 = L−2
y

(
B1 +A1 + C1

A1 −B1 + C1
L2
xun

)
+ L−2

y

(
2A2 − 2C2

A1 −B1 + C1
LxLyun

)
+L−2

y

(
A2 −B2 + C2

A1 −B1 + C1
L2
yvn

)
+ L−2

y

(
−A2 −B2 − C2

A1 −B1 + C1
L2
xvn

)
+L−2

y

(
2A1 − 2C1

A1 −B1 + C1
LxLyvn

)
+ L−2

y

(
2D1 + 2E1

A1 −B1 + C1
Lxun

)
+L−2

y

(
2D2 − 2E2

A1 −B1 + C1
Lyun

)
+ L−2

y

(
−2D2 − 2E2

A1 −B1 + C1
Lxvn

)
+L−2

y

(
2D1 − 2E1

A1 −B1 + C1
Lyvn

)
+ L−2

y

(
4F1un − 4F2vn
A1 −B1 + C1

)
.

vn+1 = L−2
y

(
B1 +A1 + C1

A1 −B1 + C1
L2
xvn

)
+ L−2

y

(
2A2 − 2C2

A1 −B1 + C1
LxLyvn

)
+L−2

y

(
−A2 +B2 − C2

A1 −B1 + C1
L2
yun

)
+ L−2

y

(
A2 +B2 + C2

A1 −B1 + C1
L2
xun

)
+L−2

y

(
−2A1 + 2C1

A1 −B1 + C1
LxLyun

)
+ L−2

y

(
2D2 − 2E2

A1 −B1 + C1
Lyvn

)
+L−2

y

(
2D1 + 2E1

A1 −B1 + C1
Lxvn

)
+ L−2

y

(
−2D1 + 2E1

A1 −B1 + C1
Lyun

)
+L−2

y

(
2D2 + 2E2

A1 −B1 + C1
Lxun

)
+ L−2

y

(
4F1vn + 4F2un

A1 −B1 + C1

)
.

By conditions (2.2) and (2.3), values of u0 (x, y) , v0 (x, y) are as follows:

u0 (x, y) = L−2
y

(
4G1

B1 −A1 − C1

)
+ L−1

y (Reg(x)) +Ref(x),

v0 (x, y) = L−2
y

(
4G2

B1 −A1 − C1

)
+ L−1

y (Img(x)) + Imf(x).
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Similarly , if A2 −B2 + C2 ̸= 0 , then by (2.7) and (2.8) we get those:

L2
yv = −

(B1 −A1 − C1)L
2
yu+ (2A2 − 2C2)LxLyu+ (A1 +B1 + C1)L

2
xu

A2 −B2 + C2

− (−A2 −B2 − C2)L
2
xv + (2A1 − 2C1)LxLyv + (2D1 + 2E1)Lxu+

A2 −B2 + C2

− (2D2 − 2E2)Lyu+ (−2D2 − 2E2)Lxv + (2D1 − 2E1)Lyv+

A2 −B2 + C2

−4F1u− 4F2v − 4G1

A2 −B2 + C2
.

L2
yu =

(B1 +A1 + C1)L
2
xv + (2A2 − 2C2)LxLyv + (B1 −A1 − C1)L

2
yv

A2 −B2 + C2

+
(A2 +B2 + C2)L

2
xu+ (−2A1 + 2C1)LxLyu+ (2D2 − 2E2)Lyv+

A2 −B2 + C2

+
(2D1 + 2E1)Lxv + (−2D1 + 2E1)Lyu+ (2D2 + 2E2)Lxu+

A2 −B2 + C2

+
4F1v + 4F2u− 4G2

A2 −B2 + C2
.

If we apply L−2
y inverse operator, then we get from ADM following inequalities

vn+1 = L−2
y

(
−B1 +A1 + C1

A2 −B2 + C2
L2
yun

)
+ L−2

y

(
−A1 +B1 + C1

A2 −B2 + C2
L2
xun

)
+L−2

y

(
−2A2 + 2C2

A2 −B2 + C2
LxLyun

)
+ L−2

y

(
A2 +B2 + C2

A2 −B2 + C2
L2
xvn

)
+L−2

y

(
2C1 − 2A1

A2 −B2 + C2
LxLyvn

)
+ L−2

y

(
−2D1 − 2E1

A2 −B2 + C2
Lxun

)
+L−2

y

(
−2D2 + 2E2

A2 −B2 + C2
Lyun

)
+ L−2

y

(
2D2 + 2E2

A2 −B2 + C2
Lxvn

)
+L−2

y

(
−2D1 + 2E1

A2 −B2 + C2
Lyvn

)
+ L−2

y

(
−4F1un + 4F2vn
A2 −B2 + C2

)
.

un+1 = L−2
y

(
B1 −A1 − C1

A2 −B2 + C2
L2
yvn

)
+ L−2

y

(
A1 +B1 + C1

A2 −B2 + C2
L2
xvn

)
+L−2

y

(
2A2 − 2C2

A2 −B2 + C2
LxLyvn

)
+ L−2

y

(
A2 +B2 + C2

A2 −B2 + C2
L2
xun

)
+L−2

y

(
−2A1 + 2C1

A2 −B2 + C2
LxLyun

)
+ L−2

y

(
2D2 − 2E2

A2 −B2 + C2
Lyvn

)
+L−2

y

(
2D1 + 2E1

A2 −B2 + C2
Lxvn

)
+ L−2

y

(
−2D1 + 2E1

A2 −B2 + C2
Lyun

)
+L−2

y

(
2D2 + 2E2

A2 −B2 + C2
Lxun

)
+ L−2

y

(
4F1vn + 4F2un

A2 −B2 + C2

)
.
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By conditions (2.2) and (2.3) values of u0 (x, y) , v0 (x, y) are as follows:

u0 (x, y) = L−2
y

(
−4G2

A2 −B2 + C2

)
+ L−1

y (Reg(x)) +Ref(x),

v0 (x, y) = L−2
y

(
4G1

A2 −B2 + C2

)
+ L−1

y (Img(x)) + Imf(x)

�

Example 2.1. ([13]) Solve the following differential equation

∂2w

∂z∂z
= 4

with the conditions

w (x, 0) = 9x2,
∂w

∂y
(x, 0) = 10ix.

Solution 2.1. By the Theorem 2.1 the coeffients of equation are as follows:

A = 0, B = 1, C = D = E = F = 0, G = 4.

Therefore

A1 = A2 = B2 = C1 = C2 = D1 = D2 = E1 = E2 = F1 = F2 = G2 = 0,

B1 = 1, G1 = 4

u0 (x, y) = L−2
y (16) + 9x2 = 8y2 + 9x2, v0 (x, y) = L−1

y (10x) = 10xy

u1 = L−2
y (−18) = −9y2, u2 = u3 = u4 = ... = 0, v2 = v3 = v4 = ... = 0

u = u0 + u1 + u2 + ... = 8y2 + 9x2 − 9y2 = 9x2 − y2

v = v0 + v1 + v2 + ... = 10xy

w = u+ iv = 9x2 − y2 + 10ixy = 4zz + 5z2.

Example 2.2. Solve the following differential equation

∂2w

∂z2
+

∂2w

∂z∂z
+

∂2w

∂z2
= 0

with the conditions

w (x, 0) = x2,
∂w

∂y
(x, 0) = 18ix

Solution 2.2. From Theorem 2.1 the coeffients of equation are as follows:

A = 1, B = 1, C = 1, D = E = F = 0 = G = 0.

Therefore

A1 = B1 = C1 = 1, A2 = B2 = C2 = D1 = D2 = E1 = E2 = F1 = F2

= G1 = G2 = 0

u0 (x, y) = x2, v0 (x, y) = L−1
y (18x) = 18xy

u1 = 3y2, u2 = u3 = u4 = ... = 0, v1 = v2 = v3 = v4 = ... = 0

u = u0 + u1 + u2 + ... = x2 + 3y2
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v = v0 + v1 + v2 + ... = 18xy

w = u+ iv = x2 + 3y2 + 18ixy =(
z + z

2

)2

+

(
z − z

2i

)2

+ 18i

(
z + z

2

)(
z − z

2i

)
= 4z2 + 2zz − 5z2.

References

[1] M. A. Abdou. Solitary Solutions fo Nonlinear Differential-difference Equations via Adomain-
Decomposition Method. International Journal of Nonlinear Science, 12(1)(2011), 29-35.

[2] G. Adomian. A review of the decomposition method in applied mathematics. J. Math.
Anal.Appl., 135(2)(1988), 501–544.

[3] E. Babolian and S. Javadi. Restarted Adomian Method or Algebraic Equations. Appl. Math.
Comput., 146(2-3)(2003), 533-541.

[4] E. Babolian, Sh. Javadi and H. Sadehi. Restarted Adomian method for integral equations.
Appl. Math. Comput., 153(2)(2004), 353-359.

[5] L. Bers. Theory of pseudo-analytic functions. New York University. Institute for Mathematics
and Mechanics, 1953.

[6] J. Biazar, E. Babolian and R. Islam. Solution of the system of ordinary differential equations
by Adomian decomposition method. Appl. Math. Comput., 147(3)(2004), 713–719.

[7] N. Bildik and H. Bayramoglu. The solution of two dimensional nonlinear differential equation
by the Adomian decomposition method”. Appl. Math. Comput., 163(2)(2005) 519–524.

[8] L. Bougoffa, A. Mennouni and R. C. Rach. Solving couchy integral equations of the first kind
by the Adomian decomposition method. Appl. Math. Comput., 219(9)(2013), 4423–4433.

[9] L. Bougoffa, R. C. Rach and A. Mennouni. A convenient technigue for solving linear and non
linear Abel integral equations by the Adomian decomposition method. Appl. Math. Comput.,
218(5)(2011), 1785–1793.

[10] L. Bougoffa and S. Bougouffa. Adomian method for solving some coupled systems of two
equations. Appl. Math. Comput., 177(2)(2006), 553–560.

[11] L. Bougoffa, A. Mennouni and R. C. Rach. Solving Cauchy integral equations of the first kind
by the Adomian decomposition method, Appl. Math. Comput., 219(9)(2013), 4423–4433.

[12] V. Daftardar-Gejji and H. Jafari. Adomian decomposition: a tool for solving a system of
fractional differential equations. J. Math. Anal. Appl., 301(2)(2005), 508–518.

[13] M. Duz. Using two-dimensional differential transform to solve second order complex partial
differential equations. European Journal of Pure and Applied Mathematics, 7(2)(2014), 179-

190
[14] M. Duz. On an application of Laplace transforms. New Trend in Mathematical Science,

5(2)(2017), 193-198.
[15] M. Duz. On an Application of Elzaki Transforms. Bull. Int Math. Virtual Inst., 7(2)(2017),

387-393.
[16] M. Duz. Solution of complex equations with Adomian decomposition method. Turkic World

Mathematics Society, J. App. Eng. Math., 7(1)(2017), 66-73.
[17] S. Momani and K. Al-Khaled. Numerical solutions for systems of fractional differential equa-

tions by the decomposition method”. Appl. Math. Comput., 162(3)(2005), 1351–1365.
[18] V. Parthiban and K.Balachandran. Solutions of system of Fractional Partial Differential

Equations. Appl. Appl. Math., 8(1)(2013), 289 - 304.

[19] I. N. Vekua. Verallgemeinerte analytische Funktionen. Berlin: Akademie Verlag, 1959.

Receibed by editors 04.04.2017; Revised version 11.10.2017; Available online 30.10.2017.

DEPARTMENT OF MATHEMATICS FACULTY OF SCIENCE KARABÜK UNIVER-
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