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Welcome Letter 

 

Dear Colleagues, 

We would like to personally encourage each of you to join us at IEEE Second International 
Scientific Conference Data Stream Mining and Processing (DSMP’2018), which is held in Lviv 
– Kryve Ozero, UKRAINE, 21-25 August, 2018. Our main goal is not only to provide an 
opportunity for networking and learning recent scientific achievements but also a chance to 
be involved in real time panel discussions with IT representatives to review and discuss their 
practical outcomes on real projects. 

The DSMP is organized by IEEE Ukraine Section, IEEE Ukraine Section (Kharkiv) 
SP/AP/C/EMC/COM Societies Joint Chapter, IEEE Ukraine Section (West) 
AP/ED/MTT/CPMT/SSC Societies Joint Chapter, IT Step University, Ukrainian Catholic 
University, Lviv Polytechnic National University, and Kharkiv National University of Radio 
Electronics.  

Agenda of the DSMP’2018 is very rich. This year we have nominated a 120 number of 
accepted papers coming from about 27 countries which makes DSMP a truly international 
high impact conference. Major highlights of DSMP’2018 are its keynotes speakers. This 
conference proved to be extremely important given the fruitful dialog and a chance to 
exchange ideas and sharing valuable hands-on experience.  

This year program is based on the following topics: Hybrid Systems of Computational 
Intelligence, Machine Vision and Pattern Recognition, Dynamic Data Mining & Data Stream 
Mining, Big Data & Data Science Using Intelligent Approaches and also panel with 
participation of IT Companies.   

We are proud of the fact that DSMP proceedings have been included into the IEEE Xplore 
Digital Library as well as other Abstracting and Indexing (A&I) databases (Scopus, Web of 
Science and etc.). High quality of the DSMP program would not be possible without the 
contribution of authors, keynote speakers, organizers, students, 53 reviewers who devoted 
a lot of enthusiasm and hard work to prepare papers, presentations, organization 
infrastructure and carefully review all submissions. We are very grateful for their efforts.  

We would like to thank each of your for attending our conference and bringing your expertise 
to our gathering.  

We would like to express our gratitude to our partners and sponsors for being so generous 
and sponsoring our conference.  

We wish all participants an excellent conference, fruitful discussions and pleasant 
stay in Lviv and Conference venue.  

 
 

Sincerely 

 
Yuriy Rashkevych    Yevgeniy Bodyanskiy  
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Abstract—The paper presents the construction and analysis 
of vibration problem of thermoviscoelastic shells under the 
influence of non-stationary heat and under forced loads. The 
studied model was based on application of simplest finite 
element semidiscretization to mixed variational problem of 
dynamical thermoviscoelasticity. The problem in addition to 
the mutual influence of temperature field and stress field is 
also taken into account the viscoelastic properties of the 
material thin wall body. For assumptions quite suitable for 
applications we prove the well-posedness forthis model of time 
harmonic vibrations. 

Keywords—initial-boundary value problem, thermo-
viscoelasticity, material with short-term memory, variational 
formulation, semidiscretization, well-posedness of problem, 
Galerkin discretization. 

I. INTRODUCTION

Mathematical modeling methods of thin-walled 
structures that are under forced, temperature and 
electromagnetic loads are wide tools base of continuum 
mechanics and its engineering applications.  

Last time, well developed analytical methods for solving 
this class of problems are actively complemented by methods 
of computational mathematics and computer simulation, the 
successful application of which often requires revision and 
supplementation of classical models, for example, shell 
theory, developing appropriate software. The filling of 
mechanics with an intensive influx of engineering problems, 
for example, with smart materials, makes studies in this field 
relevant and timely. 

In authors` previous articles [2] a development and 
analysis of the dimension reducing methods for heat 
conduction problem and thermoelasticity problem for thin 
flexible bodies have been investigated. 

In work [6] theory of thermoviscoelastic thin wall 
elements for dynamical problems was considered. In this 
article, similar techniques as in [7] are applied to the problem 
of forced vibrations of thermoviscoelastic shells [7]. 

II. PROBLEM STATEMENT 

Let be the bounded connected domain nD ∈ ℜ  of points 
1 2( , , , )nx x xx =  with Lipschitz-continuous boundary 

D S∂ = , and { } 1
n

i in ==n  is unit outer normal vector
cos( , )i in x= n . Also let us consider time interval 

[ ]0,T , 0 T< < +∞ . Notation 3
1{ ( , )}i iF t =x  is a vector of

volume mechanical forces, a vector of surface mechanical 
loads 3

1{ ( , )}i itσ == x
 σ  on the boundary S Sσ ⊂ , represents

volume heat forces ( , )g g t= x . Like in classic 
thermoelasticity problem, our goal is to find vector of elastic 
displacements 3

1{ ( , )}i iU t ==U x  and temperature 
increment ( , )tθ x , which satisfy the following equations in 

(0, ]D T×  (here and everywhere below the ordinary 
summation by repetitive indices is expected) [2],[3]:  

, i k ki iU Fρ σ ρ′′− ∂ =  (1)

0( ) ,i ij j ij i ic U gεθ λ θ θ β′ ′− ∂ ∂ + ∂ =  (2)

The above expressions (1)-(2) are equation of motion, 
heat conduction equation, where : / , : / ,i iv x v v t′∂ = ∂ ∂ = ∂ ∂

: ( ) .t tv v′′ = ∂ ∂  Below we will explain the meaning of each 

notation more thoroughly. Here { } . 1

n
ij i j

σ
=

=σ  is a stress 

tensor, which is defined by the following constitutive 
equation, namely hypothesis Duhamel-Neumann for material 
with short-term memory: 

v( , ) : ( ) ( ) ( )

( ) ( ) ,

e t
ij ij ij ij

ijkm km ijkm km ijc E a E

σ θ σ σ σ θ
β θ

′= + +

′= + −

U U U

U U
(3)
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Strain tensor ( )ikE U  is assumed to satisfy the relations: 

1( ) : ( ).
2ik i k k iE U U= ∂ + ∂U (4)

Notation ( )ρ ρ= x  is a mass density of thermoelastic 
material, ( )c cε ε= x  is its specific heat. Tensors ijkmc  and 

ijkma  describe the thermoelasticity and viscosity properties 
of material with short-term memory. Also notation ijβ  and 

ijλ  depicts a thermal stress coefficients tensor and a thermal 
conductivity coefficients tensor with the common properties 
of symmetry and ellipticity: 

0 0

0 0

0 0

0 0

, ,

, 0, ,

, 0, ;

, , 0,

, , 0 .

ijkm jikm kmij ijkm jikm kmij

ijkm ij km ij ij ij ji

ijkm ij km ij ij ij ji

ij ji ij i j

ij ji ij i j i

c c c a a a

c c c const

a a a const

const

const

ε ε ε ε ε ε
ε ε ε ε ε ε

λ λ λ ξ ξ λ λ
β β β ξ ξ β β ξ

 = = = =
 ≥ = > ∀ = ∈
 ≥ = > ∀ = ∈

= ≥ = >
 = ≥ = > ∀ ∈






(5)

To finalize the formulation of the initial boundary value 
problem of thermoelasticity, the system of partial differential 
equations (1), (2) is then complemented by boundary 
conditions 

0 [0, ], ,
i [0, ]

i
, \

n
n ,

u u

ij j i u

S T S S
n S T S S Sσ σσ σ
= × ⊂

= × =
U

 (6)

0 [0, ],
[0, ], \

on
on ,ij i i q q

S T
n q S T S S S

θ

θ

θ
λ θ κθ
= ×

− ∂ = + × = (7) 

and the initial conditions 

0 0 0 0 0 0| , n| i| , ,t t t t Dθ θ= = == ∂ = =U U U V

(8)

where κ  is known heat transfer coefficient with the 
environment, 0θ  is a fixed initial temperature of the body. 
Vector q  describes applied heat flux correspondingly.

I. VARIATIONAL PROBLEM OF THERMOVISCOELASTICITY

Let us introduce the spaces of admissible elastic
displacements and temperature increments (relatively to the 
initial temperature T0) respectively: 

1 3 2

1 3

на [ ( )] : 0 ( ),

( ) : 0 ,

 

на  .

,{ }
{ }

uH D S L D

G H D S Zθξ ξ

= ∈ = =

= ∈ = =

Y V V Z

H

Here symbol ( )mH D  means a standard Sobolev space. 

Then the initial boundary value problem of 
thermoviscoelasticity (1)-(8), can be rewritten in the 
following variational formulation: 

0 0 0
2

0 0

0

, , ;

{ , } (0, ; ) such, as
( ( ), ) ( ( ), ) ( ( ), )

( ( ), ) ( ),

give

,
( ( ), ) ( ( ), ) ( , ( )) ( ),

(0, ],
( (0) , ) 0, ( (0)

n 

find 

, ) 0 ,
( (0) , )

Z

L T G
m t a t c t

b t l t
t t b t r t

t T
m c

θ

θ

θ
θ ξ θ ξ ξ ξ

θ θ ξ

∈ ∈ ∈

∈ ×
′′ ′+ +

− =< >
′ ′+ Λ + =< >

∀ ∈
′ − = − = ∀ ∈

Ξ −

Ξ

U Y V H

U Y

U V U V U V

V V

U

U V V U U V V Y

0 .Gξ










∀ ∈ =






(9)

The introduced bilinear and linear forms are as follows: 

v v

1
0

( , ) : . ,

( , ) : ( ) : ( ) ( ) ( )

( , ) : ( ) : ( ) ( ) ( ) ,

( , ) : ( ) : ( ) , , ,

( , ) : ,

i i
D D

e e
ij ij

D D

ij ij
D D

t
i i

D D

D

m dD U V dD

c E dD E dD

a E dD E dD

b E dD V dD

c dDε

ρ ρ

σ σ

σ σ

ξ σ ξ βξ

θ ξ θ θξ−

= =

= =

= =

= = ∂ ∀ ∈

=Ξ

 

 

 

 



U V U V

U V U V U V

U V U V U V

V V U V Y

1 1
0 0

1 1
0 0

( , ) : ( ). ,

, : . . , , ,

, : , .

ij
D Sq

D Sq

D Sq

dD dS

l dD dS

r g dD q dS G

θ ξ θ λ θ ξ θ κθξ

ρ

ξ θ ξ θ ξ θ ξ

− −

− −

Λ = ∇ ∇ +

< > = + ∀ ∈

< > = − ∀ ∈

 

 

 

V F V V U V Y




σ

Using Korn inequality and the symmetric and elliptic 
properties (5) we can define following norms on spaces Y 
and G 

|| || : ( , ), || || : ( , ),

||| ||| : ( , )

|| || : ( , ), || || : ( , )Z G

m c

a Gθ

θ θ θ θ θ θΞ

= =

= ∀ ∈ ∀ ∈

= = Λ

H Y

Y

U U U U U U

U U U U Y (10)

Also can be written the energy balance equation: 
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[ ]

1 2 2 2
2

2 2

0
2 2 21

0 0 02

0

|| ( )|| || ( )|| || ( )||

||| ( ) ||| || ( ) ||

|| || || || || ||

( ), ( ) ( ), ( ) (0, ].

t

G

t

t t t

d

l r d T

θ

τ θ τ τ

θ

τ τ τ θ τ τ τ

 + +  
′ +

 ′ + = 

 + + 

′+ < > + < > ∀ ∈





H Y Z

Y

H Y Z

U U

U

V U

V

(11)

Here 2 2 21
2 || ( ) || || ( ) || || ( ) ||t t tθ ′ + + H Y ZU U  determines the

instant total energy value, 2 2

0

||| ( ) ||| || ( ) ||
t

G dτ θ τ τ ′ +  YU  

determines dissipation of energy was caused by viscosity and 
temperature field of an elastic body, 

2 2 21
0 0 02 || || || || || ||θ + + H Y ZV U  initial energy value,

[ ]
0

( ), ( ) ( ), ( )
t

l r dτ τ τ θ τ τ′< > + < > V  an influx of energy.

Formulated in accordance with the problem (1) – (8), the 
variational task of the dynamic thermoviscoelasticity of an 
elastic body, taking into account the corresponding linear 
elastic-viscous properties of the material and the energy 
balance equation (1.10), will be the basis for investigations 
of thermoviscoelastic processes in thin-walled bodies. 

III. PARTIALLY DISCRETIZED VARIATIONAL PROBLEM OF 
THERMOVISCOELASTICITY FOR A THIN WALL BODY

Let an elastic body 3D ∈ℜ  referred to fixed curvilinear
orthogonal coordinate system 1 2 3( , , )α α α  (fig. 1) as 
follows: 

3
3 1 2

1 11 1
3 2 22 2

: { ( , ) : ( , ) ,

( , )} ( , ),

D

h h h h

α α α

α

= = ∈ = ∈ Ω

∈ − + = Ω × − +

r α α

where thickness 0h const= >  is substantially smaller 
compared to other space dimensions, 1h diamΩ . The 
body of such kind we shall name shell, its set 

{ ( ,0) }DΩ = = ∈r α  will named the middle surface of shell
and denote its contour through Γ = ∂Ω . In this coordinate
system a surface element dΩ  and a volume element dD  of
the body are defined as:

1 2 1 2 3 3 3, ,d H H d dD H H H d d d dα αΩ = = = Ωα α  (12) 

3 3 3(1 ), 1, 1,2.i i iH A k H A iα= + = ≡ =  (13) 

Неre ( )i iA A= α  and ( )i ik k= α  – coefficients of the first 
quadratic form and the principal curvatures of the surface Ω  
[4]. Notes { 2}h±Ω = Ω× ±  are facial surfaces and 

( 2, 2)h hΣ = Γ× − – lateral surface, 
then S + −= Ω Ω Σ  . Assume the surface of the body is 
divided into parts nonzero measure as follows 

Fig. 1.  – Domain D  and mid-surface Ω  referred to fixed curvilinear 
coordinate system 1 2 3( , , )α α α . 

{ }
{ }

1
3 2

1
3 2

: : , ,

, : : , .

u

q

S S D h

S S D h

θ

σ

α

α+ − ±

= = Σ = ∈ ∈ Γ = ∂Ω ≤

= = Ω Ω Ω = ∈ ∈ Ω = ±

r

r

α

α

By the Timoshenko-Mindlin hypotheses [5] we shall 
assume that a displacement vector ( ){ }3

1
,i i

U t
=

=U r  and

temperature ( , )tθ θ= r  can approximated by the linear 
combinations of a functions ( ( , ), ( , ))t t=s u α γ α  and 

1 2( ( , ), ( , ))t tθ θ=θ α α  such that 

3

1 2 3

( , ) ( , ) ( , ),
( , ) , ) ( , ) ( , ) .

t t t
t t t D

α
θ θ αθ α

≅ +
≅ + ∀ ∈

U r u

r

α γ α
(α α α

Here { }3
1( , )i iu t ==u α  and 1 1( , )tθ θ= α  are 

approximations of the displacement vector and temperature 
on the middle surface, 

3

2 3

( , ) ( ,0, ) ,

( , ) ( ,0, ) , ( , ) [0, ].

t t
t t t T

α
θ θ α

≅ ∂ ∂

≅ ∂ ∂ ∀ ∈ Ω×

γ Uα α

α α α

As results of partially discretization after the thickness 
variable of the problem equations (9) we obtained a variation 
formulation problem for thermoelastic shells in the terms of 
the displacements vector 1 2( , ) ( ( , ), ( , ))t t= =s s s u α γ α  and 
temperature vector

1 2

( ( , ), ( , ))t tθ θ=θ α α : 
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0 0 0
2

0 0

, , , , ;

, } (0, ; ) such,as
( ( ) , ) ( ( ) , ) ( ( ) , )

( ( ) , ) ( ), ,
( ( ) , ) ( ( ) , ) (0, ],

( , ( )) ( ),
( (0) , ) 0, ( (0) , ) 0

given

find {
h

h h

W

L T W Q
m t a t c t

b t l t
t t t T
b t r t

m c

Ω Ω Ω

Ω

Ω Ω

Ω

Ω Ω
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= ∈ ×
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− = < >
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′+ = < >
′ − = − =

Ξ

Ξ

s v H θ g Z f H

s θ

s v s v s v

θ v v

θ ξ θ ξ

ξ s ξ

s s v

ψ

v v s

0( (0) , ) 0 , .h hW QΩ



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




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(14)

We used the follows introduced spaces: 

1 6

1 2

{ [ ( )] : 0 },

{ [ ( )] : 0 }.
h u

h

W H S

Q

на

H на Sθ
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w w

ξ ξ

The bilinear and linear forms are defined as: 
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Here ,κ κ+ −  are the heat transfer coefficients on the 
surfaces ,+ −Ω Ω , respectively. 

Details of the construction of the problem (14) see [1]. 

IV. VIBRATION VARIATIONAL PROBLEM STATEMENT

We suppose that the harmonic loadings with angular
frequency ω  are applied to the thin shell 

( ) cos sin ,
( ) cos sin , (0, ].

c s

c s

l t l t l t
r t r t r t t T

ω ω
ω ω

= +
= + ∀ ∈

(17)

Then the approximate solutions of problem (14) can be 
looked for in the form of the following expansions: 

( , ) ( )cos ( ) sin ,
( , ) ( ) cos ( )sin ,

c s

c s

t t t
t t t

ω ω
ω ω

= +
= +

s α s α s α

θ α θ α θ α
(18)

where ( )cs α , ( )ss α , ( )cθ α , ( )sθ α  are the unknown 
amplitudes of vector of mechanical displacements and 
temperature respectively. 

Substituting expressions (17) and (18) into variational 
problem (15) and neglecting its initial conditions, we obtain 
the variational problem for force harmonic vibrations of 
thermo-elastic thin shell: 
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Having added all the equations of the problem (19) we 
introduce the linear form :ωΧ → ℜW : 
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and the bilinear form :ωΠ × → ℜW W  : 
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Then variational problem for forced harmonic vibrations 
of the thermoviscoelastic thin wall body can be rewritten as 
follows: 
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0
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V. WELL-POSEDNESS OF THE VARIATIONAL PROBLEM

Let us introduce a scalar product on the space W in the
following way: 
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And we introduce a norm generated by the scalar product 

(23): 

2||| ||| (( , )) .= ∀ ∈y y y y W (24)

Then we can easily notice the following estimations: 

1 2

( , ) ( ||| |||) |||

) max{ ,

||| .

( , ,1, , }
c

c

M

M C
ω ω

ω ω ω ω−

Π ≤ ⋅

∈= ∀

y w y w

y w W
(25)

1

| , | ( || ||| ||| .

(

) ||

) max{ , .1}
s

s C

M

M
ω ωω

ω ω−

< ⋅

=

Χ > ≤ Χ

∀ ∈

w w

w W
(26)

Here and everywhere the symbol C – a positive constant 
value, independent on solutions of variational problem (22). 

Now for confirm W-ellipticity of the bilinear form 
:ωΠ × → ℜW W  we consider the expression for ( , )ωΠ w w  
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Since the statements (25)-(27) are proofed and they are 
actually the conditions of Lions-Lax-Milgram theorem, the 
following theorem is then correct: 

Theorem 6.1. For each 0ω >  the variational problem 
(22) has a unique solution ∈ψ W , which satisfies the
relation:

1
*||| )||| ( ( ) || || .sM ωη ω ω=≤ Χψ  (28)

VI. GALERKIN DISCRETIZATION

Standard Galerkin scheme was used for solving of 
variational problem (22). We chose some finite-dimensional 
subspace h h h= ×W Φ Φ , h ⊂Φ Φ , dim ( )h N h= < +∞W . 
Thus, the Galerkin-discretized variational problem (23) looks 
in the following way:  
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We can say the problem (23) is well-posed same as the 
problem (29). In the space W we select some basic functions 

1{ }i
∞
=w . For each natural number 0m ≥ , 1 /h m=  a

sequence of approximation spaces hW  and operators of 
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orthogonal projection :h hPr →W W  are defined so that a 

set 1{ }m
i=w  is a basis of hW , and 

(( , )) 0 ,h h hPr− = ∀ ∈ ∀ ∈ψ ψ w ψ W w W . Now variational 
problem (22) is replaced by a sequence of the following 
problems:  
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Theorem 5.1. Let be ∀ ∈ψ W  a solution of problem 
(22) with parameter 0ω > . Then a sequence of Galerkin
approximations h∀ ∈ψ W  is unambiguously defined by the 
solutions of the problems (30) and has the following 
properties:  

1||| ) in||| ( ||| 0f ||| ;h c
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M hωη−
∀ ∈

− ≤ − ∀ >
w W
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0
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Proof. The correctness can be done like in [7]. Sinse for the 
inequality (31) 

( , ) 0h hωΠ − = ∀ ∈ψ ψ w w W
and the estimation 

2||| ( , ) ( , )
( ) ||| ||

|||
||| ||| | .

h h h h

c h hM
a ω ω

ω
− ≤ Π − − = Π − −

≤ − − ∀ ∈
ψ ψ ψ ψ ψ ψ ψ ψ ψ w

ψ ψ ψ w w W

Taking into account the density of sequence of spaces { }hW  
in the separable space W : 

0
lim || ||| 0 .|
h

hPr
→

− = ∀ ∈ψ w w W (34)

Therefore, basing on the equality 

|||inf ||| ||| |||h
h

Pr
∀ ∈

− = −
w W

ψ w ψ ψ (35)

and inequality (31) we can conclude the correctness of (32), 
when 0ω > . 

VII. NUMERICAL EXPERIMENTS

Below we present some results of our numerical 
experiments on computations of eigenvalue problem for our 
semidiscreted model. We consider a circular cylindrical shell 
made of homogenous material with radius radius R=10 m 
and length L =10 m and which is under constant temperature. 

Young's modulus of shell material is equa to 1 Pa, Poisson's 
coefficient is 0.3, and mass density  is 1 kg/ m3.  

Boundary conditions  are following type: 

2 2 3 3 1 1

1 1 3 3 2 2

0, 0, ;
0 0, 8.

γ γ α α
γ γ α α π

= = = = = =
= = = = = =

u u on L
u u on

The first column of the Table  includes the number of 
quadratic finite element mesh ,  the second and third columns 

include the computed eigenvalues 
2 310ω ⋅  and their relative

errors δ  taking from [1]. Same our results are in the two last
columns of the Table. 

Mesh            ([1]) δ , %  δ , %

3×3 0,3305068 11,7 0,3583986 11,9

4×4 0,3024595 2,23 0,3401321 6,2

5×5 0,2974929 0,55 0,3288990 2,7

VIII. CONCLUSION

The partially variational problem for a thin wall body 
was constructed on base the dynamic coupled three-
dimensional problem. Under the assumptions about 
harmonic vibration with known angular frequency we have 
formulated the corresponding variational problem and then 
we proved its well posedness. These results shows that we 
can use well known finite element approximations for 
Sobolev spaces and obtain the convergence rate its errors. 

REFERENCES 
[1] R. Malets, and H. Shynkarenko, “Modeling and solvability of the

variational problem of thermo-elastic thin shells, compliant to shear
and compression,” Manufacturing Processes. Actual Problems, Basic
Science Applications. Opole: Politechnika Opolska, vol.1, pp. 103-
121, 2014. 

[2] R. B. Malets,  “Modeling of heat conduction processes in a thin three-
dimensional layer,” Visnyk of the Lviv University. Series Appl.
Math. and Informatics, iss. 1, pp. 240-250,2009.

[3] P. M. Naghdi, “The Theory of Shells and Plates,” Handbuch der
Physik Berlin-Heidelberg-New York: Springer, vol. VIa2, pp. 425–
640,  1972. 

[4] Ya. S. Podstrigach, and R. N. Shvets, Thermoelasticity of thin shells.
K.: Naukova dumkа, 1978.

[5] P. P. Vahin, R. B. Malets, and H. A. Shynkarenko, “Variational 
formulation of the problem of nonstationary thermo-elasticity for thin
shells compliant to shears and compression,” J. Math. Sci., no.  3, pp.
345–364,2016. 

[6] R. Malets, and H. Shynkarenko, “Construction and analyse one-step
integration time scheme for problem of thermoelastic shells compliant
to shear and compression,” Applied radioelectronics, vol. 14, no 2,
pp. 176-184, 2015.

[7] J. Necas, and I. Hlavacek, Mathematical Theory of Elasticity and
Elastic-Plasstic Bodies: An Introduction.  Amsterdam:Elsevier, 1981.

[8] V. Stelmashchuk, and H. Shynkarenko, “Finite Element Analysis of
Green-Lindsay Thermopiezoelectricity Time Harmonic
Problem,”  Visnyk of the Lviv University. Series Appl. Math. and
Informatics,  iss. 25, pp. 136–147, 2017. 

[9] Ya. G. Savula, and N. P. Fleishman, Calculation and optimization of
shells with carved median surfaces.  Lviv: Vishcha School, 1989..

32 10⋅ω 32 10⋅ω



xvii 

Author’s Index 
 
 

A 
 
Aizenberg I., 315, 392 
Al-Ammouri A., 468 
Al-Ammouri H., 468 
Ali Rekik, 107, 342 
Alieksieiev V., 32, 94 
Ambach D., 212 
Ambach O., 212 
Andrushchenko V., 17 
Antoshchuk S., 381, 605 
Artykulna N., 50 
Atamanyuk V., 375 
Atkinson K., 25 
Azarov O., 369 
 
B 
 
Babichev S., 336 
Babii A., 524 
Balagura I., 17 
Basalkevych O., 60 
Basalkevych O., 60 
Basystiuk O., 478 
Batryn N., 554 
Batyuk A., 98, 151, 356 
Beglytsia V., 70 
Berezska K., 554 
Berezsky O., 554 
Berko A., 32 
Beznosyk O., 407 
Bhushan Sh., 381 
Bidyuk P., 70 
Bilozetsev I., 514 
Bodyanskiy Ye., 3, 7, 113, 327, 473, 519 
Boiko Olh., 503 
Boiko Ol., 519 
Boiko T., 271 
Borovenskyi O., 503 
Borzov Yu., 157, 187, 305 
Boyko N., 478 
Boyun V., 498 
Brazhnykova Ye., 3 
Briukhovetskyi O., 227 
Bulakh V., 198 
Burak N., 157 
Burov Ye., 128 
 
C 
 
Charhad M., 107 
Chervoniak Ye., 236 
Chornous G., 397 
Chuiko G., 119 

Chumachenko D., 415 
Chupryna A., 509 
Churyumov G., 183 
Chyrun L., 139 
Chyrun Lu., 139 
Číž D., 528 
 
D 
 
Darnapuk Ye., 119 
Degtiarova A., 468 
Deineko A., 7, 171 
Demchuk A., 128 
Deriuga I., 218 
Didyk O., 187 
Dolotov A., 327 
Dolynyuk T., 554 
Dominik A., 558 
Dorosh V., 102 
Doroshenko A., 231 
Dosyn D., 145 
Dumin O., 434 
Durnyak B., 584 
Dvornik O., 119 
Dyvak M., 444 
 
F 
 
Farzad Movahedi Sobhani, 286 
Fedoronchak T., 574 
Filipenko O., 13 
Fišer J., 411 
Furgala Yu., 595 
 
G 
 
Garkavtsev M., 75 
Geche F., 151, 356 
Gerasin O., 44 
Gerganov M., 605 
Gladkykh T., 599 
Glybovets M., 207 
Golovko V., 102 
Golovko V., 430 
Golub S., 223 
Gordon B., 171 
Gorokhovatskyi O., 459, 464 
Gorokhovatskyi V., 464 
Gorovyi Ie., 236, 534 
Gostev A., 75 
Gozhyj A., 70 
Grinberg G., 193 
Grubnyk R., 599 
 



xviii 

H 
 
Havrysh B., 584 
Hnot T., 599 
Holovatch Yu., 84, 241 
Horpenko D., 56 
Hu Zh., 402 
Hurtik P., 528 
 
I 
 
Ignaciuk P., 424 
Izonin I., 386 
 
K 
 
Kaláb O., 528 
Kalinina I., 70 
Kalnichenko O., 346 
Kalychak Yu., 563 
Kashifuddin Qazi, 315 
Kashpruk N., 331 
Kenna R., 241 
Khairova N., 21 
Khaliq Z., 392 
Kharchenko K., 407 
Khavalko V., 438 
Khaya A., 166 
Khlamov S., 227 
Khrutba A., 346 
Khymytsia N., 223 
Kirichenko L., 198 
Kis Ia., 139 
Klachek P., 310 
Kliuvak O., 483 
Klochan A., 468 
Klyujnyk I., 580 
Klyuvak A., 483 
Kočárek P., 528 
Koman B., 134 
Komar M., 102 
Kondratenko N., 38 
Kondratenko Yu., 38, 44 
Kondratiuk S., 420 
Kopaliani D., 519 
Korjagin S., 310 
Korobchynskyi M., 336, 494 
Korobov A., 503 
Kotsovsky V., 356 
Koval V., 609 
Kovalchuk A., 542 
Kovalchuk M., 609 
Kovylin Ye., 322 
Kozina Yu., 56 
Krak Iu., 420 
Kravets P., 123 
Kriukova G., 207 
Krupelnitsky L., 369 

Krylov V., 605 
Kulishova N., 473 
Kutucu H., 386 
Kuznetsov A., 514 
Kynash Yu., 162 
 
L 
 
LLamonova N., 75 
Lande D., 17 
Levkovych M., 375 
Lewoniewski W., 21 
Li G., 25 
Liberman I., 310 
Litovchenko O., 3 
Liubyma Iu., 346 
Ljaskovska S., 157, 177 
Lotoshynska N., 542 
Lozynska O., 145 
Lozynskyy A., 251 
Lyebyedyev Ye., 276 
Lysa N., 538 
Lytvyn V., 128, 145 
Lytvynenko V. , 336, 411 
Lyubchyk L., 193 
Lyubinets V., 271 
 
M 
 
Makhortykh M., 276 
Maksymiv O., 455 
Malets I., 177, 259, 558 
Malets R., 259 
Malyar M., 65 
Malysheva D., 473 
Manakova N., 166 
Mariliv A., 494 
Martsyshyn R., 538 
Martyn Ye., 177 
Martynenko S., 503 
Mashkov V., 411 
Mashtalir S., 545, 549 
Mashtalir V., 545 
Melnyk A., 444 
Melnyk R., 563 
Mesbaholdin Salami, 286 
Mieshkov S., 494 
Mikheev I., 202 
Mikhnova O., 549 
Minialo V., 251 
Miyushkovych Y., 538 
Mochulsky Yu., 595 
Mohammad Sadegh Ghazizadeh, 286 
Mokrytska O., 375 
Morklianyk B., 455 
Morozov V., 50, 346 
Moskalenko A., 503 
Moskalenko V., 503 



xix 

Mryglod O., 241 
Mulesa O., 151 
Mulesa P., 3 
Musiolek D., 528 
Myronova N., 574 
 
N 
 
Nazarenko S., 79 
Nazarkevych H., 580 
Nazarkevych M., 580 
Nechyporenko A., 524 
Nevlydov I., 13 
Nicholas D., 271 
Nikolskyi I., 397 
Nissen Masmoudi, 342 
Noga Yu., 162 
 
O 
 
Oborska O., 145 
Oliynyk I., 444 
Omelchuk A., 247 
Osadchyi V., 218 
Oskerko S., 305 
Ostakhov V., 50 
 
P 
 
Pabyrivska N., 171, 361 
Pabyrivskyy V., 361 
Pal G., 25 
Pal R., 381 
Palchykov V., 84 
Partyka S., 183 
Pashynska N., 79 
Pavlyshenko B., 255 
Peleshko D., 305, 113, 455 
Peleshko M., 352 
Peredrii O., 459, 464 
Perova I., 3 
Petrasova S., 21 
Pitsun O., 554 
Plakhtii V., 434 
Pliss I., 171, 519 
Pochanin G., 434 
Pohorelov A., 227 
Polezhai V., 509 
Polishchuk V., 65 
Polyakova M., 605 
Polyvoda O., 247 
Ponomaryova G., 13 
Popovych V., 558 
Povshuk O., 162 
Prishchenko O., 434 
Prokopenko D., 166 
Prydatko O., 177, 187, 558 
Puchala D., 88 

Pukas A., 444 
Putrenko V., 79 
Putyatin Ye., 464 
 
R 
 
Radivilova T., 198 
Radyvonenko O., 218 
Rak T., 455 
Rakytyanska H., 369 
Rashkevych Yu., 113 
Rassomakhin S., 514 
Riepin V., 7 
Riznyk O., 162 
Roenko A., 236 
Romanov V., 407 
Romanyshyn I., 251 
Romanyshyn Yu., 488, 568 
Rudakova H., 247 
Rusyn B., 251, 595 
Rybalchenko S., 281 
Rydel M., 331 
 
S 
 
Sachenko A., 102, 605, 609 
Sadek M., 107 
Sakhon A., 509 
Savanevych V., 227 
Savka N., 554 
Semenets V., 524 
Semenov B., 430 
Serhiienko R., 514 
Setlak G., 327 
Shafronenko A., 327 
Shakhovska N., 478 
Sharapov D., 534 
Sharkadi M., 65 
Shcherbakova G., 605 
Shelevytska V., 430 
Shelevytsky I., 430 
Sherstiuk V., 590 
Shevchenko M., 534 
Shlokin V., 514 
Shynkarenko H., 259 
Shyrokorad D., 434 
Sikora L., 538 
Sipko O., 265 
Sirenko F., 236 
Skorokhoda O., 438 
Skrynkovskyy R., 134, 483 
Škvor J., 336 
Slonov M., 494 
Smelyakov K., 509 
Smotr O., 157, 187 
Snytyuk V., 265 
Sokol I., 590 
Sokolovskyy Ya., 375 



xx 

Solotvinskyy I., 187 
Steshenko G., 346 
Stokfiszewski K., 88 
Stolbovyi M., 545, 549 
Suprun O., 265 
Szymanski Z., 70 
 
T 
 
Tarasiuk P., 448 
Tatarinova Yu., 364 
Tesluyk T., 438 
Tkachenko R., 386 
Tkachov V., 183 
Tkachuk R., 538 
Tokarev V., 183 
Tomis M., 528 
Tsmots I., 438 
Tsymbal Yu., 438 
Turuta O., 524 
Tverdokhlib Ye., 574 
Tymchenko O., 584 
Tymchenko O. Jr., 584 
Tyshchenko O., 402 
 
V 
 
Vahin P., 259 
Vergeles A., 166 
Verhun V., 98 
Vitynskyi P., 386 
Vlasenko A., 352 
Vlasenko N., 352 
Voityshyn V., 98 
Volkova M., 13 
Volkova N., 56 
Volkova V., 218 

Volkovsky O., 322 
Voloshchuk V., 151 
Voloshyn Ol., 65 
Voloshyn Or., 455 
Voloshyn V., 305 
Voronenko M., 336, 411 
Vovk V., 534 
Vynokurova O., 113, 305, 352 
Vysotska V., 128, 139, 145 
 
W 
 
Walaszek-Babiszewska A., 331 
Wieczorek L., 424 
Wieloch K., 88 
Y 
 
Yakobchuk P., 102 
Yatsymirskyy M., 88, 448 
Yelmanov S., 488, 568 
Yeremenko D., 509 
Yerokhin A., 524 
Yuzevych V., 134 
 
Z 
 
Zadorozhnii Ye., 574 
Zahorodnia D., 609 
Zaporozhets Yu., 44 
Zavgorodnia O., 202 
Zavgorodnii I., 3 
Zayika O., 171 
Zharikova M., 590 
Zhernova P., 7, 171 
Zozulia V., 534 
Zrigui M., 107 
Zyma O., 202 

 



xxi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chief Editors 
 

Olena Vynokurova, Dmytro Peleshko 
 
 
Editorial Board 
 

V. Vysotska, Yu. Borzov 

 
 
 
 
 
 
 
Printing by Publishing House of 
Lviv Polytechnic National University 
2 Kolessa str., Lviv, Ukraine, 79013, vlp@vlp.com.ua 
 
 

 



 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




