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Abstract
In this research paper, we implement the sine-Gordon expansion method to two governing
models which are the (2+1)-dimensional Nizhnik–Novikov–Veselov equation and the Caudrey–
Dodd–Gibbon–Sawada–Kotera equation. We use conformable derivative to transform these non-
linear partial differential models to ordinary differential equations. We find some wave solutions
having trigonometric function, hyperbolic function. Under the strain conditions of these solu-
tions obtained in this paper, various simulations are plotted.

Keywords : Conformable Derivative; (2+1)-Dimensional Nizhnik–Novikov–Veselov Equation;
Caudrey–Dodd–Gibbon–Sawada–Kotera Equation; Sine-Gordon Expansion Method; Wave
Solutions.

1. INTRODUCTION

In the modern century, many real-world prob-
lems arising in physics, applied science, engineer-
ing and so on have been explained via nonlinear
mathematical models (NMMs). Moreover, there is
no single property of such NMMs. For a better
understanding of such models, many new meth-
ods have been improved and studied to observe the
exhaustive properties of them. In this sense, many
powerful methods such as the cosh-sinh method,1

the generalized Kudryashov method,2 the Hirota’s
bilinear method,4,5 the modified simple equation
method,6 the exp-function method,7 the modified
exp-(Φ(ξ)) function method,8 an auxiliary ordi-
nary differential equation method,9 the first inte-
gral method,10 the Hirota method,11 the extended
sinh-Gordon equation expansion method,12–14 the
auto-Bäcklund transformation method,15 the sin-
cosine method16 and many others17–31 have been
presented to the literature.

It is well known that many properties of the con-
formable derivatives are of much more importance
compared with others. Thus, this field of science

has attracted attention of experts from all over
the world. Furthermore, it allows a better under-
standing of the physical behaviors of NMMs. In
this paper, we consider two different conformable
models which are the (2+1)-dimensional Nizhnik–
Novikov–Veselov equation and the Caudrey–Dodd–
Gibbon–Sawada–Kotera (CDGSK) equation with
conformable derivative. First, we consider the
(2+1)-dimensional conformable Nizhnik–Novikov–
Veselov equation defined as follows:1,7,9,32–35

Dθ
t Φ = aΦxxx + bΦyyy − 3aΨxΦ − 3aΨΦx

− 3bwyΦ − 3bwΦy,

Φx = Ψy,

Φy = wx,

(1)

where a, b are nonzero constants and also Φ,Ψ, w
are the functions of x, y, t.

Second, we consider the conformable CDGSK
model given by

Dα
t Φ + Φxxxxx + 30ΦΦxxx + 30ΦxΦxx

+ 180Φ2Φx = 0. (2)
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Here, Φ = Φ(x, t), α (0 < α ≤ 1) is real con-
stant.3,36–38 With α = 1, Eq. (2) has been first
presented to the literature by Sawada and Kotera
in 1974.39 Ray has investigated Eq. (2) by consid-
ering extended Kudryashov’s method,38 and many
others with the help of various methods.16,40 Equa-
tion (2) is a special case of the general fifth-order
Korteweg–de Vries arising in shallow water under
gravity potential. Moreover, it also arises in quan-
tum mechanics and nonlinear optics.41

The manuscript is organized into the following
sections. The important facts of the sine-Gordon
expansion method (SGEM) are introduced in Sec. 2.
The projected method is applied to the governing
models to find several analytical solutions in Secs. 3
and 4. This work ends with some conclusions in
Sec. 5.

2. GENERAL FACTS OF SGEM

Here, SGEM is given in detailed manner. The non-
linear sine-Gordon differential equation is given
by11,33,36,42

Ωxx − Ωtt = m2 sin(Ω), (3)

where Ω = Ω(x, t) and m is nonzero constant. Con-
sidering Ω = Ω(x, t) = V (ζ), ζ = μ(x − ct) trans-
form into Eq. (3), it is converted as follows:

V ′′ =
m2

μ2(1 − c2)
sin(V ), (4)

where V = V (ζ) and ζ = μ(x−ct) and μ �= 0, c �= 0.
After integration of Eq. (4) and doing some math-

ematical operations, we can find[(
V

2

)′]2

=
m2

μ2(1 − c2)
sin2

(
V

2

)
+ T, (5)

where T is integration real constant. Taking as T =
0,�(ζ) = V

2 and σ2 = m2

μ2(1−c2)
, then Eq. (5) is

converted as follows:

�′ = σ sin(�). (6)

Putting σ = 1, it yields

�′ = sin(�). (7)

Using separation of variables method, it is found as
follows:

sin(�) = sin(�(ζ)) =
2peζ

p2e2ζ + 1

∣∣∣∣
p=1

= sech(ζ),

(8)

cos(�) = cos(�(ζ)) =
p2e2ζ − 1
p2e2ζ + 1

∣∣∣∣
p=1

= tanh(ζ),

(9)

where p is the integral constant. In this stage, we
take the general version of nonlinear partial differ-
ential model as

P (Ω,Ωx,Ωt,Ωxx,Ωtt,Ω2, . . .) = 0. (10)

Considering the wave transformation as Ω =
Ω(x, t)= V (ζ), ζ = μ(x− ct), it gives

N(V, V ′, V ′′, V 2, . . .) = 0.

In this equation, we may select the following trial
equation function to be solution of Eq. (10) which
is defined by

V (ζ) =
n∑

i=1

tanhi−1(ζ)

× [Bisech(ζ) +A1tanh(ζ)] +A0. (11)

Taking Eqs. (8) and (9), Eq. (11) can be rewritten
as follows:

V (�) =
n∑

i=1

cosi−1(�)

× [Bi sin(�) +A1 cos(�)] +A0. (12)

Balancing in this equation, n may be found. As the
coefficients of sini(�) cosj(�) are taken as zero, it
yields an algebraic equations. By solving the alge-
braic equations system via computational package
tools, the values of parameters are produced. Using
these parameters in Eq. (11), we find new analytical
solutions for governing models.

3. APPLICATION OF SGEM TO
THE CNNVE

In this section, we will analyze the analytical
solutions of the (2+1)-dimensional conformable
Nizhnik–Novikov–Veselov equation via SGEM.
First, Eq. (1) may be converted into NODEs by
considering the traveling wave transform defined as
follows:

ζ = x+ y − k
tθ

θ
, (13)

and
Φ(x, y, t) = φ(ζ), Ψ(x, y, t) = ψ(ζ),

w(x, y, t) = τ(ζ),
(14)
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where k is a constant and θ (0 < θ ≤ 1). After
some calculations into Eq. (1), the following non-
linear ordinary differential equations are obtained

(a+ b)φ′′′ − 3a(ψφ)′ − 3b(τφ)′ − kφ′ = 0. (15)

In this last equation, by doing some simplifications,
it is rewritten as follows:

(a+ b)φ′′ − 3a(ψφ) − 3b(τφ) − kφ = 0, (16)

φ′ = ψ′, φ′ = τ ′, (17)

which produces the following

ψ = φ+ c, τ = φ+ d. (18)

Considering Eqs. (16) and (18), it may be reached
as follows:

(a+ b)φ′′ − 3(a+ b)φ2 + (3ac + 3bd+ k)φ = 0.
(19)

Via balance principle, it yields n = 2, which pro-
duces

φ(�) = B1 sin(�) +A1 cos(�) +B2 cos(�) sin(�)

+A2 cos2(�) +A0 (20)

and

φ
′′
(�) = B1 cos2(�) sin(�) −B1 sin3(�)

− 2A1 sin2(�) cos(�) +B2 cos3 sin(�)

− 5B2 sin3(�) cos(�) − 4A2 cos2(�)

× sin2(�) + 2A2 sin4(�). (21)

Taking into account Eqs. (20) and (21) into
Eq. (19), it produces many novel analytical solu-
tions to the governing models as follows.

Case 1. Taking as A2 = 1, B1 = 0, B2 = −i, A1 =
0, a = −b, d = c− k

3b , gives

Φ1(x, y, t) = A0 − i sech
(
x+ y − k

tθ

θ

)

× tanh
(
x+ y − k

tθ

θ

)

+ tanh2

(
x+ y − k

tθ

θ

)
. (22)

With the suitable values, wave distribution of
Eq. (22) can be seen in Figs. 1–3.

Fig. 1 Three-dimensional simulation of imaginary and real parts of Eq. (22).

Fig. 2 Contour surfaces of Eq. (22).
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Fig. 3 Two-dimensional simulations of imaginary and real parts of Eq. (22).

Case 2. If we consider these coefficients as A0 =
−1, A1 = 0, A2 = 1, B1 = 0, B2 = i, k = −a(1 +
3c) − b(1 + 3d), we extract another complex result
as follows:

Φ2(x, y, t)

= −1 + i sech
(
x+ y

− (−a(1 + 3c) − b(1 + 3d))tθ

θ

)

× tanh
(
x+ y − (−a(1 + 3c) − b(1 + 3d))tθ

θ

)

+ tanh2

(
x+ y

− (−a(1 + 3c) − b(1 + 3d))tθ

θ

)
. (23)

Various simulations of Eq. (23) can be observed in
Figs. 4–6.

Case 3. When A0 = −2, A1 = 0, A2 = 2, B1 =
0, B2 = 0, k = −a(4 + 3c) − b(4 + 3d), it produces

Φ3(x, y, t) = −2 + 2 tanh2

(
x+ y

− (−a(4 + 3c) − b(4 + 3d))tθ

θ

)
. (24)

For Eq. (24), various graphs in Figs. 7 and 8 are
presented.

Case 4. Taking these cases as for A1 = 0, A2 =
1, B1 = 0, B2 = i, a = − k

3(c−d) , b = k
(3c−3d) reaches

another solution for governing model

φ4(x, y, t) = A0 + i sech
(
x+ y − k

tθ

θ

)

× tanh
(
x+ y − k

tθ

θ

)

+ tanh2

(
x+ y − k

tθ

θ

)
. (25)

Considering the strain conditions, it may be
observed that this solution is of the following sur-
faces as shown in Figs. 9–11.

Fig. 4 Three-dimensional simulation of imaginary and real parts of Eq. (23).
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Fig. 5 Contour surfaces of Eq. (23).

Fig. 6 Two-dimensional simulations of imaginary and real parts of Eq. (23).

Fig. 7 Three-dimensional and contour simulations of Eq. (24).
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Fig. 8 Two-dimensional simulations of Eq. (24).

4. APPLICATION OF SGEM TO
THE CDGSKE

In this subsection of paper, the application of the
SGEM on the CDGSKE35,38 is introduced. We, first
start by transforming Eq. (2) to NODEs by consid-
ering the following traveling wave transformation

φ(x, t) = U(ξ), ξ = kx− c
tθ

θ
. (26)

Substituting Eq. (27) into Eq. (2), the following
NODEs is obtained

− cU + k5U (5) + 30k3(UU ′′)′ + 60k(U3)′ = 0.
(27)

Integrating Eq. (28) once with respect to ζ and get-
ting the integrate constant as zero results in

− cU + k5U (4) + 30k3UU ′′ + 60kU3 = 0. (28)

Balancing U (4) with U3 in Eq. (29) is obtained with
n = 2. Using n = 2 into Eq. (12) produces

U(�) = B1 sin(�) +A1 cos(�) +B2 cos(�) sin(�)

+A2 cos2(�) +A0. (29)

With the necessary integrations of Eq. (30) accord-
ingly produces

U
′′
(�) = B1 cos2(�) sin(�) −B1 sin3(�)

− 2A1 sin2(�) cos(�) +B2 cos3 sin(�)

− 5B2 sin3(w) cos(�) − 4A2 cos2(�)

× sin2(�) + 2A2 sin4(�), (30)

Fig. 9 Three-dimensional simulation of imaginary and real parts of Eq. (25).

Fig. 10 Contour surfaces of Eq. (25).
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Fig. 11 Two-dimensional simulations of imaginary and real parts of Eq. (25).

U (4)(w) = −8 cos3(�) sin2(�)A1 + 16 cos(�)

× sin4(�)A1 − 16 cos4(�) sin2(�)A2

+ 88 cos2(�) sin4(�)A2 − 16 sin6(�)A2

+ cos4(�) sin(�)B1 − 18 cos2(�)

× sin3(�)B1 + 5 sin5(�)B1 + cos5(�)

× sin(�)B2 − 58 cos3(�) sin3(�)B2

+ 61 cos(�) sin5(�)B2. (31)

Inserting Eqs. (30)–(32) into Eq. (29) gives an
algebraic equation in trigonometric function includ-
ing various forms of sini(�) cosj(�). Getting the
coefficients of trigonometric terms in the same
power to zero gives a system of equations. Solving
this system with aid of symbolic software to obtain
the values of the coefficients gives the traveling wave
solutions to Eq. (2).

Case 1. When A0 = 1
120 (45 +

√
105)k2, A1 =

0, A2 = −k2

2 , B1 = 0, B2 = ik2

2 , c = −1
2(−11 +

√
105)k5, then, we have the combined dark-bright

solitary wave solutions to Eq. (2) as follows:

Φ1(x, t) =
1

120
(45 +

√
105)k2 +

1
2
ik2sech

×
(
kx+

(−11 +
√

105)k5tθ

8θ

)

× tanh

(
kx+

(−11 +
√

105)k5tθ

8θ

)

− 1
2
k2tanh2

(
kx+

(−11 +
√

105)k5tθ

8θ

)
.

(32)

With the help of taking some values of parameters
under the strain conditions, we plot its surfaces as
Figs. 12–14.

Case 2. If taking as A0 = k2

2 , A1 = 0, A2 =
−k2

2 , B1 = 0, B2 = − ik2

2 , c = k5, then, we have

Fig. 12 Three-dimensional simulations of imaginary and real parts of Eq. (33).
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Fig. 13 Contour surfaces of Eq. (33).

Fig. 14 Two-dimensional simulations of imaginary and real parts of Eq. (33).

hyperbolic function solutions to Eq. (2) as being

Φ2(x, t) =
k2

2
− 1

2
ik2sech

(
kx− k5tθ

θ

)

× tanh
(
kx− k5tθ

θ

)

− 1
2
k2tanh2

(
kx− k5tθ

θ

)
, (33)

where k is real constant with nonzero. Choosing
some suitable values of parameters under the strain
conditions, we plot its surfaces as Figs. 15–17.

Case 3. Once A0 = −1
2(−1)

3
5 c

2
5 , A1 = 0, A2 =

1
2(−1)

3
5 c

2
5 , B1 = 0, B2 = 1

2(−1)
1
10 c

2
5 , k = (−1)

4
5 c

1
5 ,

we find the bright soliton solution to Eq. (2)

Φ3(x, t) =
(−1)

1
10 c

2
5

2i+ 2 sinh((−1)
4
5 c

1
5x− ctθ

θ )
(34)

Fig. 15 Three-dimensional simulations of imaginary and real parts of Eq. (34).
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Fig. 16 Contour surfaces of Eq. (34).

Fig. 17 Two-dimensional simulations of imaginary and real parts of Eq. (34).

Fig. 18 Three-dimensional simulations of imaginary and real parts of Eq. (35).

in which c is real constant with nonzero. Han-
dling suitable values of parameters with the
strain conditions, we form its surfaces as Figs.
18–20.

Case 4. When it comes to these coefficients, A0 =
c
2
5

2 , A1 = 0, A2 = − c
2
5

2 , B1 = 0, B2 = 1
2 ic

2
5 , k =

c
1
5 , it is introduced the mixed dark-bright soliton

solution to Eq. (2) as follows:

Φ4(x, t) =
c

2
5

2
+

1
2
ic

2
5 sech

(
c

1
5x− ctθ

θ

)

× tanh
(
c

1
5x− ctθ

θ

)

− 1
2
c

2
5 tanh2

(
c

1
5x− ctθ

θ

)
. (35)

Various surfaces of Eq. (36) under the strain condi-
tions can be observed in Figs. 21–23.
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Fig. 19 Contour surfaces of Eq. (35).

Fig. 20 Two-dimensional simulations of imaginary and real parts of Eq. (35).

Fig. 21 Three-dimensional simulations of imaginary and real parts of Eq. (36).

Fig. 22 Contour surfaces of Eq. (36).
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Fig. 23 Two-dimensional simulations of imaginary and real parts of Eq. (36).

5. CONCLUSION

In this paper, we have successfully applied
SGEM to both conformable (2+1)-dimensional
Nizhnik–Novikov–Veselov equation and confor-
mable CDGSK equation. We have constructed
many entirely new complex, dark, bright, mixed
dark-bright soliton solutions to the governing mod-
els. To the better understanding of physical mean-
ings of results, we have submitted various surfaces
of wave solutions, as seen in Figs. 1–23, under
the strain conditions and choosing suitable val-
ues of parameters with θ = 0.9. We utilized the
Mathematica software in all provided computa-
tions. Both the Nizhnik–Novikov–Veselov equation
and the CDGSK equation are an integrable mod-
els derived from KdV equation. These models are
generally described phenomenon such as in fluid
mechanics, plasma physics, geometrical optics, etc.
The submitted soliton solutions may play a key role
in mathematical physics and engineering. The pur-
posed method is very efficient and simple to con-
struct various types of wave solutions of nonlinear
partial differential models which are faced in every
nonlinear phenomena.
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functions and auto-Bäcklund transformation to find
new exact solutions of the (2+1)-dimensional NNV
equation, Phys. Lett. A 357 (2006) 438–448.

16. M. Abdollahzadeh, M. Ghanbarpour and H. Shir-
vani, Exact travelling solutions for fifth order
Caudrey-Dodd-Gibbon equation, Int. J. Appl.
Math. Comput. 2(4) (2010) 81–90.

17. J. L. Garcia Guirao, H. M. Baskonus, A. Kumar,
M. S. Rawat and G. Yel, Complex soliton solu-
tions to the (3+1)-dimensional B-type Kadomtsev–
Petviashvili–Boussinesq equation, Symmetry 12(1)
(2020) 17.

18. W. Gao, H. F. Ismael, A. M. Husien, H. Bulut
and H. M. Baskonus, Optical soliton solutions of
the nonlinear Schrodinger and resonant nonlinear
Schrodinger equation with parabolic law, Appl. Sci.
10(1) (2020) 219.

19. H. M. Baskonus, T. A. Sulaiman and H.
Bulut, New solitary wave solutions to the (2+1)-
Dimensional Calogero–Bogoyavlenskii–Schiff and
the Kadomtsev–Petviashvili Hierarchy Equations,
Indian J. Phys. 91(10) (2017) 1237–1243.

20. T. Ozer, New traveling wave solutions to AKNS and
SKdV equations, Chaos Solitons Fractals 42 (2009)
577–583.

21. T. Xia, B. Li and H. Zhang, New explicit and exact
solutions for the Nizhnik–Novikov–Veselov equation,
Appl. Math. E-Notes 1 (2001) 139–142.

22. T. A. Sulaiman, G. Yel and H. Bulut, M-fractional
solitons and periodic wave solutions to the Hirota
Maccari system, Mod. Phys. Lett. B 33 (2019)
1950052.

23. V. B. Matveev and A. O. Smirnov, Solutions of
the Ablowitz–Kaup–Newell–Segur hierarchy equa-
tions of the “rogue wave” type: An unified approach,
Theor. Math. Phys. 186 (2016) 156–182.

24. Z. Hammouch and T. Mekkaoui, Travelling-wave
solutions for some fractional partial differential
equation by means of generalized trigonometry func-
tions, Int. J. Appl. Math. Res. 1 (2012) 206–212.

25. Z. Cheng and X. Hao, The periodic wave solu-
tions for a (2+1)-dimensional AKNS equation, Appl.
Math. Comput. 234 (2014) 118–126.

26. H. M. Baskonus and M. Kayan, Regarding new
wave distributions of the nonlinear integro-partial
ITO differential and fifth-order integrable equa-
tions, Appl. Math. Nonlinear Sci. (2021) 1–20, doi:
10.2478/amns.2021.1.00006.

27. B. Ghnabari, Abundant exact solutions to a general-
ized nonlinear Schrödinger equation with local frac-
tional derivative, Math. Methods Appl. Sci. 44(11)
(2021) 8759–8774.

28. E. I. Eskitascioglu, M. B. Aktas and H. M.
Baskonus, New complex and hyperbolic forms for
Ablowitz–Kaup–Newell–Segur wave equation with
fourth order, Appl. Math. Nonlinear Sci. 4(1) (2019)
105–112.

29. A. Kumar, E. Ilhan, A. Ciancio, G. Yel and H. M.
Baskonus, Extractions of some new travelling wave
solutions to the conformable Date-JimboKashiwara-
Miwa Equation, Aims Math. 6(5) (2021) 4238–4264.

30. N. A. Asif, Z. Hammouch, M. B. Riaz and H. Bulut,
Analytical solution of a Maxwell fluid with slip
effects in view of the Caputo-Fabrizio derivative,
Eur. Phys. J. Plus 133(7) (2018) 1–13.

31. B. Ghanbari, K. S. Nisar and M. Aldhaifallah,
Abundant solitary wave solutions to an extended
nonlinear Schrödinger’s equation with conformable
derivative using an efficient integration method,
Adv. Differ. Equ. 2020(328) (2020) 1–25.

32. W. Gao, G. Yel, H. M. Baskonus and C. Cat-
tani, Complex solitons in the conformable (2+1)-
dimensional Ablowitz–Kaup–Newell–Segur equa-
tion, Aims Math. 5(1) (2020) 507–521.

33. M. F. EL-Sayed, G. M. Moatimid, M. H. M.
Moussa, R. M. El-Shiekh and M. A. Al-Khawlani,
New exact solutions for coupled equal width wave
equation and (2+1)-dimensional Nizhnik–Novikov–
Veselov system using modified Kudryashov method,
Int. J. Adv. Appl. Math. Mech. 2(1) (2014) 19–25.

34. Y. Liu and L. Yan, Solutions of fractional
Konopelchenko-Dubrovsky and Nizhnik–Novikov–
Veselov equations using a generalized fractional
subequation method, Abstr. Appl. Anal. 2013
(2013) 1–7.

35. R. K. Dodd and J. D. Gibbon, The prolonga-
tion structure of a higher order Korteweg–de Vries

2240018-13

Fr
ac

ta
ls

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 7
9.

37
.1

06
.1

55
 o

n 
09

/1
0/

21
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



2nd Reading

September 3, 2021 9:31 0218-348X
2240018

A. Ciancio et al.

equations, Proc. R. Soc. A: Math., Phys. Eng. Sci.
358 (1977) 287–300.

36. R. Khalil, M. Al Horani, A. Yousef and M. Sabab-
heh, A new definition of fractional derivative, J.
Comput. Appl. Math. 264 (2014) 65–70.

37. T. Abdeljawad, On conformable fractional calulus
(2014), arXiv:1402.6892v1 [math.DS].

38. S. S. Ray, New soliton solutions of conformable time
fractional Caudrey–Dodd–Gibbon–Sawada–Kotera
equation in modeling wave phenomena, Mod. Phys.
Lett. B 33(18) (2019) 1950202.

39. K. Sawada and T. Kotera, A method for find-
ing N-soliton solutions of the K.d.V. equation

and K.d.V.-like equation, Prog. Theor. Phys. 51(5)
(1974) 1355–1367.

40. A. M. Wazwaz, Multiple soliton solutions for (2+1)-
dimensional Sawada-Kotera and Caudrey–Dodd–
Gibbon equations, Math. Methods Appl. Sci. 34(13)
(2011) 1580–1586.

41. A. M. Wazwaz, The extended tanh method for new
solitons solutions for many forms of the fifth-order
KdV equations, Appl. Math. Comput. 184 (2007)
1002–1014.

42. C. Yan, A simple transformation for nonlinear
waves, Phys. Lett. A 224 (1996) 77–84.

2240018-14

Fr
ac

ta
ls

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 7
9.

37
.1

06
.1

55
 o

n 
09

/1
0/

21
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.


	INTRODUCTION
	GENERAL FACTS OF SGEM
	APPLICATION OF SGEM TO THE CNNVE
	APPLICATION OF SGEM TO THE CDGSKE
	CONCLUSION


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 900
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


