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IMPLEMENTATION AND SIMULATION A MODEL PREDICTIVE
CONTROL FOR MOTION GENERATION OF BIPED ROBOT

Abstract: This paper dealing with the problem of generation motion of biped robot, to
solve this problem, was introduces a new method of implementation a biped robot walking
pattern generation by using a Model Predictive control (MPC) First, the basic of biped robots’
motion was reviewed and was discussed the elements of motion controller. The dynamics of a
biped robot is modeled as a running cart on a table which gives a convenient representation
for generation ZMP trajectory. After reviewing approach of 3D Linear Inverted Pendulum
Model, a pattern generator was designed, lastly in MATLAB/Simulink and using Model
Predictive Control Toolbox (MPCT) which provides functions, an app, and Simulink blocks
was used for designing and simulating a motion generator based on model predictive
controllers (MPC).

The results of simulation are shown that we can realize such controller for generating
trajectory of Center of Mass and Zero Moment point by using the MPC. The smooth
trajectory of CoM is generated and the resulted ZMP follows the reference with good
accuracy.

Keywords: biped robot, walking robot, planning trajectories of biped robot, motion
generator, Model Predictive Control, zero moment point, Center of mass

Introduction

A trajectory generator is a control system that computes the reference trajectory
for the robot’s joint [1]. In order to generate a stable walking trajectory for the bipedal
robot, many scholars have proposed different methods such as inverted pendulum
control [2], the cart-table model[3], the identification method and other , also in our
previous works [4] and [5] was interduce the review of the methods and approaches
for planning trajectory biped walking biped.

In this paper, we address the problem of simultaneous planning of desired
trajectory of center of mass (CoM) and zero moment point (ZMP)[6], a problem that
has been of interest in the humanoid robotics community for several years [7]. In this
paper, we will use MPC control method to keep balance for a cart-table model. The
development of modern control concepts can be traced back to the work of Kalman in
the early 1960s with the linear quadratic regulator (LQR) [8] which designed to
minimize an unconstrained quadratic objective function of states and inputs [9]. In this
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paper will present the practical application of trajectory generation controller aspect of
bipedal robot including basic of biped robot motion, element of a walking controller,
and trajectory planning for walking motion of biped robot.

The bipedal robot controlling is very interested because the changing problems in
robotics epically the robots which have a multiple degree of freedom, because it has a
free-floating base so it’s very difficult control problem, cannot put any trajectory
because most likely the robot is going to fall down, for that we have a very important
concepts in Bipedal robot one of them is the Center of Mass (CoM) where we can
concentrate all the mass of the system and another is Zero Moment Point (ZMP) in
some faces as the Center of pressure ( CoP) [10] that point in the foot of biped robot
where all the moments balance and all forces is equal to zero so the pressure happening
there as shown in Figure 1.

Figure 1. Biped robot with Center of Mass (G) and Zero Moment Point (2)

For solving the problem of controlling motion of Bipedal robot is use simpler
models like linear inverted pendulum (LIPM), With some approximation, we assume that
the biped robot walks with constant height and the angular momentum around the CoM is
very small, So we can approximate the whole robot as a CoM and CoP, then the biped robot
can be seen as an inverted pendulum (LIMP)with constant height (see Figure 2).

The equation of LIMP is [11]
g

X = hcom (x - px) (1)
J = (=) @

Where i, y is the acceleration of center of mass on X,Y axis, g- is the gravity,
hcom- is the height of CoM and it’s constant, (y — p,), (¥ — p,)- is the location of
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ZMP relative the CoM. According to (1) and (2) the equations is linear, so it’s easy to
apply the linear control theory for this complicated problem and generate the
physically consistent trajectories, this means, generate the CoM trajectory and
ZMP/COP trajectories, that is consistent, in other words if we put this onto the robot
control system, the robot is not going to tilt or fall down.

h_com

<
-

Px Px

‘4
Figure 2. - linear inverted pendulum and bipedal robot

Structure of Biped Walking Controller

Controlling the walking motion of Bipedal robot need to solve different issues
to keep the robot walks with dynamic stability, for that the controlling system structure
(see Figure 3) includes the different elements, Like a Step Planner - because we can’t
directly move the center of pressure of ZMP to where biped robot should to go, So we
need to set certain footsteps parameters like length, timing, height, etc. which gives
information about the feet to know raise up and move to another to put down then pick
up the other foot, that mean to give the positions of feet, But not where you actuate the
robot so we need to get into the Motion Generator, which include the generation
trajectory motion for CoM and ZMP and uses the Inverse Kinematics for translation
the desired foot position to the position of joints. Finally, we need to control the
motion which keep the robot stabilized using sensors, IMU [12], force-torque, etc.
Joint controller gets the joint angles where biped robot needs it to be to do the
movement.

After defining the step parameters. we are going to generate the trajectories of ZMP
and CoM, for that we implement the Model Predictive control (MPC), Note that the MPC
controller in this paper is used for generation motion and not for controlling the Biped robot.
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Step Planner
Set footstep parameters:
Length, timing, Height, step width, etc.

1 Foot Positions

Motion Generator
Generate ZMP, CoM Motion
Perform Inverse Kinematics

1 Joint motion

Control
Stabilization using Sensors:
IMU, Force-torque, etc.

1 Joint angles/torques

Figure 3. Structure of walking control system of biped robot

Generation physically consistent trajectories of ZMP and CoM

Using the equations (1) and (2) we can rewrite it’s to have the ZMP position as
output in X and Y axis:

heom ..

Dy =X — Z’mx (3)
heom ..

py=y-— Z’my 4

Equations (3) and (4) show that given a trajectory of CoM, ZMP trajectory can
be calculated. On the other hand, given a ZMP trajectory, it is also possible to
determine the CoM trajectory of the biped robot. To ensure that the resultant CoM
trajectory tracks the desired ZMP trajectory. Note this paper deal only with the motion
on X axis.

Using equations (3) and (4) and formulate it as a state-space system, for that we
define following parameters: gravity g = 9.8, Center of mass height (constant) like a
full-size human h,,,, = 0.86 [13] ,and T, = 5 x 1073 is the simple time. Now we can
use the powerful approach of Kajita [14] to design a pattern generator, this approach
use the equations (3) and (4) and add an extra state (5) in this case the CoM
acceleration allow us to have a problem where ZMP as an output which give us a
ability to tracking the ZMP, that mean we can impose a ZMP reference and we can
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resolve the system to have a CoM state ( X,om, Xcom» Xcom) 1N Order to track the ZMP
trajectory.
d
Uy = axcom ®)
For the state X = ( Xzom> Xcom» Xcom) » the equation (3) can be transformed into
the state equation:

X = Ax + Bu (6)
Py = Cx
The equations of dynamic system as following:
d Xcom 0 1 O0][*com 0
dt [xcom] = [0 0 1 xcom 0] U, (7)
xcom 0 0 0 xcom -1
xcom
Dx = [1 0 - Com] xcom (8)
g xcom-

where u, is the jerk of x, and the output p, is the position of ZMP in x direction,
define x(t) = x(kTy) = x;, , x(t) = x(kT,) = x, ¥(t) = ¥(kT,) = %,. And we have

. Xk+1 T Xk

Xk = —Ts 9)

L X1 — X

B == (10)
S

Now we can formulate it this generation problem as an optimal control
problem, by discretizing the system, the state equation could be written as:
x(k+1)=Ax(k)+ Bu(k)

(11)
p(k) = € x(k)
_T3 -
Ts> 5/6
1 T, S/, b
A= ,B =|T,? ,c=[1 0 ——— (12)
0 1 T, /5 g
0 0 1 T

Implementation and Simulation Walking Generation with MPC

For simulation and implementing proposed method we use the
MATLAB/Simulink. At first, we need to define the LIMP parameters as following:

g = 9.8; % Gravity
h_com = 0.18; % Center of Mass Height (constant)
Ts = le-2; % Semple time
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Then we create a state space representation for one axis from (5) and (6) as
following

A=1[0,1,0;0,0,1;0,0,0];

B =[0;0;1];

¢ = [1,0,-h_com/g; 1,0,0; 0,1,0];
D = [0;0;0];

AK 1ip x = ss(A,B,C,D);

AK lip y = ss(A,B,C,D);

AK lip x.InputName 'xddd"';
AK_lip x.StateName = {'x', 'xd', 'xdd'};

AK lip x.OutputName = {'px', 'x', 'xd'};

AK lip y.InputName = 'yddd';
AK lip y.StateName = {'y', 'yd', 'ydd'};
AK 1ip y.OutputName = {'py', 'y', 'yd'};

From (11) and (12) we discretize the system and assign measured/unmeasured
outputs using the c2d function as following

AKA 1lip x d
AKA lip y d

c2d(AKA_lip x,Ts);
c2d(AKA lip y,Ts);

We also need to specify the measured outputs. This is very important for the
MPC formulation. In this case, we just want to track the reference ZMP:

AKA 1ip x_d = setmpcsignals(AKA_lip x d, 'MeasuredOutputs’,
1, 'UnmeasuredOutputs',[2 3]);

AKA 1lip y d = setmpcsignals(AKA_lip y d, 'MeasuredOutputs’,
1, 'UnmeasuredOutputs',[2 3]);

Now we design MPC controller using Model Predictive Control Toolbox
(MPCT) which provides functions, an app, and Simulink blocks for designing and
simulating model predictive controllers (MPCT).

The new design of MPC controller has following characteristics
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Sampling time: T;

Measured Output: ZMP

Unmeasured Outputs: COM position and Velocity;

Prediction Horizon: 280

Control Horizon: 280

Verify No tracking on second and third output.

ZMP reference

Preview Reference

Also, we need to tune a parameter of MPC, and active the preview reference.
Then we export the MPC design to Simulink block (see Figure 4).

a
/ y x_com
vx_com

X_Trajecory

BufferOut
Dataln Datat) |—

Buffer

y

ZMP references
(X Axis)

MPC_X LIMP X

Px -
'l_l Px_ref Px_ref

Figure 4. Simulation a motion generator based on MPC in parallels with this generator
we use the Inverse kinematic to calculate joints trajectory then use all trajectories
we generated as the input for control system.

Figure 5 shows the result of walking pattern generation with the previewing
period in XY axis. We can see a smooth trajectory of CoM (black line) is generated
and the resulted ZMP (Red line) follows the reference (green box) with good accuracy.
The generated walking pattern corresponds to the walking of different steps forward.

The ZMP reference is designed to stay in the center of support foot during
single support phase, and to move from an old support foot to a new support foot
during double support phase.

Figure 6 is the resulted ZMP trajectory that following the ZMP reference in X axis.
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Figure 5. CoM and ZMP trajectory using MPC black line is the CoM trajectory,
Red line represent the ZMP trajectory and Blue line is represent the foot step

0.4 T =
g px
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0.3
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Figure 6. ZMP references and actual ZMP using MPC

Conclusions

We have presented a novel method for generating Motion of biped robot based
on MPC. Motion generation that is guaranteed to produce stable CoM trajectories.
This has been obtained by using a dynamic extension of the LIPM as motion model,
the intrinsically stable MPC framework has been developed into a proper gait
generation scheme by including automatic footstep generation. Simulations results on
the LIPM and AKA biped robot model have shown that the proposed method is quite
effective and performs robustly in the presence of changes in the prediction horizon.

Future work

Future work will address several points, such as: Swing foot trajectory, knee
flexion and body pitch controllers to directly control the stance knee pitch and the
body pitch, respectively. These controllers are crucial when transitioning between
steps to maintain a cyclic pattern. Neglecting the body pitch and knee flexion
controllers.

10 ISSN 1560-8956



MixBifoMuYnit HAayKOBO-TeXHIYHMII 361pHNUK «AANITYBHI CUCTEMI aBTOMATUYHOTO YIpaBmiHHg» Ne 2 (35) 2019

REFERENCES

1. Y. Hwang, C. Chen, and K. Chen, “Using Zero Moment Point Preview
Control Formulation to Generate Nonlinear Trajectories of Walking Patterns on
Humanoid Robots,” no. Fskd, pp. 2405-2411, 2015.

2. J. Sun, “Dynamic Modeling of Human Gait Using a Model Predictive
Control  Approach,” Recomm. Cit. Sun Diss.,, vol. 526, 2015, URL:
http://epublications.marquette.edu/dissertations_mu/526.

3. O. Kurt and K. Erbatur, “Biped robot reference generation with natural ZMP
trajectories,” Int. Work. Adv. Motion Control. AMC, vol. 2006, no. February, pp. 403—
410, 2006, DOI: 10.1109/AMC.2006.1631693.

4. K. Araffa, M. Tkach, and D. Humennyi, “REVIEW THE METHODS AND
APPROACHES FOR PLANNING TRAJECTORY BIPED WALKING BIPED ROBOT
AND INTRODUCE A NEW CONCEPT FOR MAINTAINING THE HIGHEST
SAFETY FACTOR ON UNEVEN TERRAIN DU RING DYNAMIC WALKING,”
Aodanmueni cucmemu asmomamuunozo ynpasninus, Vol. 1, pp. 3-12, 2016.

5. “ANALYTICAL METHOD OF FORMATION OF A TRAJECTORY OF
MOTION OF ANTHROPOMORPHIC WALKING APPARATUS,” VISNYK Kherson
Natl. Tech. Univ., vol. 69, no. 69, pp. 134-138, 2019.

6. E. Nicholls, “Bipedal Dynamic Walking in Robotics,” Sensors (Peterborough,
NH), pp. 1-86, 1998.

7. L. Lanari and S. Hutchinson, “Planning desired center of Mass and zero
moment point trajectories for bipedal locomotion,” IEEE-RAS Int. Conf. Humanoid
Robot., pp. 637-642, 2015, DOI: 10.1109/HUMANOIDS.2015.7363438.

8. T. Juhasz and L. Vajta, Humanoid Robot Game: a Mixture of Vr and
Teleoperation. 2008, ISBN: 9789812835765.

9. G. C. NUNES, “Design and Analysis of Multivariable Predictive Control,”
pp. 40-80, 2001.

10. P. Sardain and G. Bessonnet, “Forces acting on a biped robot. Center of
pressure-zero moment point,” IEEE Trans. Syst. Man, Cybern. - Part A Syst. Humans,
vol. 34, no. 5, pp. 630-637, 2004, DOI: 10.1109/TSMCA.2004.832811.

11. K. Araffa, “Planning Trajectory of Anthropomorphic Walking Robot (Biped
Robot),” vol. 24, no. 2, pp. 51-55, 2019, DOI: 10.20535.

12. L. T. Chiavaroli, A. J. Forchione, and W. A. Miller, “Modular Biped
Robotic Base,” Proy. Investig. Honor. Univ. Akron, p. 52, 2015.

ISSN 1560-8956 11



MixBifoMuYnit HAayKOBO-TeXHIYHMII 361pHNUK «AANITYBHI CUCTEMI aBTOMATUYHOTO YIpaBmiHHg» Ne 2 (35) 2019

13. G. Taga, “A model of the neuro-musculo-skeletal system for anticipatory
adjustment of human locomotion during obstacle avoidance.,” Biol. Cybern., 1998,
PMID: 9485584.

14. S. Kajita, F. Kanehiro, K. Kaneko, Y. Kazuhito, and H. Hirukawa, “The 3D
Linear Inverted Pendulum Mode: A Simple Modeling for a Biped Walking Pattern
Generation,” IEEE/RSJ Int. Conf. Intell. Robot. Syst., 2001, DOI:
10.1109/IROS.2001.973365.

12 ISSN 1560-8956




<<
  /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 /CMYK
  /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 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 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 ()
  /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



 
 
    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 1 to page 1
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 68.03 points, vertical 76.54 points
     Prefix text: '© KH. Araffa, M. Tkach '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217110220
      

        
     1
     1
     
     BL
     © KH. Araffa, M. Tkach 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     54
     192
     0
     1
     R0
     12.0000
            
                
         Both
         1
         SubDoc
         1
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     68.0315
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     0
     95
     0
     892756f4-1b80-4b98-bffa-d877ce86e1f7
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 11 to page 11
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 68.03 points, vertical 76.54 points
     Prefix text: '© O. Polshakova, Y. Malchenko '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217110448
      

        
     1
     1
     
     BL
     © O. Polshakova, Y. Malchenko 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1092
     295
     0
     1
     R0
     12.0000
            
                
         Both
         11
         SubDoc
         11
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     68.0315
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     10
     95
     10
     d032b1bb-bdb9-470f-bc1e-6c7078d1c409
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 16 to page 16
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© A. Stenin, V. Pasko, E.  Melkumian, S. Stenin '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217110632
      

        
     1
     1
     
     BL
     © A. Stenin, V. Pasko, E.  Melkumian, S. Stenin 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1009
     293
     0
     1
     R0
     12.0000
            
                
         Both
         16
         SubDoc
         16
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     15
     95
     15
     bcc23a6c-2854-4de0-8704-5f88c4aaab8e
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 23 to page 23
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© Telenyk Sergii, Zharikov Eduard '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217110740
      

        
     1
     1
     
     BL
     © Telenyk Sergii, Zharikov Eduard 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1013
     227
     0
     1
     R0
     12.0000
            
                
         Both
         23
         SubDoc
         23
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     22
     95
     22
     c6c5c69a-5950-46d3-8ebe-f27d6bdfe0c2
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 38 to page 38
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© Y. Timoshin, B. Barna '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217110911
      

        
     1
     1
     
     BL
     © Y. Timoshin, B. Barna 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     990
     328
     0
     1
     R0
     12.0000
            
                
         Both
         38
         SubDoc
         38
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     37
     95
     37
     527eee8a-e0b7-45b5-aa4b-a241d3ed24ee
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 46 to page 46
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© V. Mykhailenko, G. Mikhnenko, O. Charnyak '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217111035
      

        
     1
     1
     
     BL
     © V. Mykhailenko, G. Mikhnenko, O. Charnyak 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     990
     328
     0
     1
     R0
     12.0000
            
                
         Both
         46
         SubDoc
         46
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     45
     95
     45
     3d7227d1-ff60-4b2a-a438-1d044957afe8
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 52 to page 52
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© I. Miroshnichenko, O. Zalevskaya  '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217111132
      

        
     1
     1
     
     BL
     © I. Miroshnichenko, O. Zalevskaya  
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     990
     328
     0
     1
     R0
     12.0000
            
                
         Both
         52
         SubDoc
         52
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     51
     95
     51
     b1f19edf-7b07-49bc-94d8-0492c2c24260
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 62 to page 62
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© V. Pisarenko '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217111319
      

        
     1
     1
     
     BL
     © V. Pisarenko 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     990
     328
     0
     1
     R0
     12.0000
            
                
         Both
         62
         SubDoc
         62
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     61
     95
     61
     a9343d41-f71c-40a7-a81c-2e5ffae79629
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 68 to page 68
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© M. Polishchuk  '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217111413
      

        
     1
     1
     
     BL
     © M. Polishchuk  
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     990
     328
     0
     1
     R0
     12.0000
            
                
         Both
         68
         SubDoc
         68
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     67
     95
     67
     621979ed-6a3f-4d93-a6d2-f1a96da8d2de
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 77 to page 77
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© S. I. Shapovalova, Yu.V. Moskalenko '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217111518
      

        
     1
     1
     
     BL
     © S. I. Shapovalova, Yu.V. Moskalenko 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     990
     328
     0
     1
     R0
     12.0000
            
                
         Both
         77
         SubDoc
         77
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     76
     95
     76
     a98a81bc-3949-4974-9908-82dacf76da72
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 86 to page 86
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 76.54 points
     Prefix text: '© A. Shcherbinsky, O. Lesovychenko, O. Bondarenko '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217111621
      

        
     1
     1
     
     BL
     © A. Shcherbinsky, O. Lesovychenko, O. Bondarenko 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1036
     280
     0
     1
     R0
     12.0000
            
                
         Both
         86
         SubDoc
         86
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     76.5354
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     85
     95
     85
     2f145c99-82d1-4f7c-af5a-20cb0e11532f
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     Where: before current page
     Number of pages: 2
     Page size: same as current
      

        
     D:20200217111721
      

        
     Blanks
     Always
     2
     1
            
       D:20180918122136
       841.8898
       a4
       Blank
       595.2756
          

     70
     Tall
     1060
     190
     0
     1
     1
            
       CurrentAVDoc
          

     SameAsCur
     BeforeCur
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     0
     2
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 116; only odd numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom right
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: ''
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217115712
      

        
     1
     1
     
     BR
     
     1
     1
     1
     0
     0
     3
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     0
     1036
     280
     0
     1
     R0
     12.0000
            
                
         Odd
         3
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     2
     116
     114
     8657e8f2-dc11-42de-b0f1-6fb2ec4ba16a
     57
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 116; only even numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: ''
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217115735
      

        
     1
     1
     
     BL
     
     1
     1
     1
     0
     0
     3
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     0
     1036
     280
     0
     1
     R0
     12.0000
            
                
         Even
         3
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     3
     116
     115
     335681ea-c974-4b90-a128-eac9263a7bbb
     57
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 116; only odd numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: 'ISSN 1560-8956 '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217115842
      

        
     1
     1
     
     BL
     ISSN 1560-8956 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1036
     280
     0
     1
     R0
     12.0000
            
                
         Odd
         3
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     2
     116
     114
     a3e8b0b2-3021-4a24-8242-0016633c7cd8
     57
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 3 to page 116; only even numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom right
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: 'ISSN 1560-8956 '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200217115851
      

        
     1
     1
     
     BR
     ISSN 1560-8956 
     1
     1
     1
     0
     0
     11
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1036
     280
     0
     1
     R0
     12.0000
            
                
         Even
         3
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     3
     116
     115
     bf5fabca-9d01-4dee-888b-094e648c7d2c
     57
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only even numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom right
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: 'ISSN 1560-8956 '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219142344
      

        
     1
     1
     
     BR
     ISSN 1560-8956 
     1
     1
     1
     0
     0
     3
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1137
     221
     0
     1
     R0
     12.0000
            
                
         Even
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     97
     116
     115
     7def242e-00a4-4d42-818e-b422cb40a42e
     10
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only odd numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: 'ISSN 1560-8956 '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219142357
      

        
     1
     1
     
     BL
     ISSN 1560-8956 
     1
     1
     1
     0
     0
     3
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     1137
     221
     0
     1
     R0
     12.0000
            
                
         Odd
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     98
     116
     114
     cdc5159f-b816-4568-a884-43a6bd1584ce
     9
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only even numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: ''
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219142439
      

        
     1
     1
     
     BL
     
     1
     1
     1
     0
     0
     98
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     0
     1137
     221
     0
     1
     R0
     12.0000
            
                
         Even
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     97
     116
     115
     19f1a03d-49f2-4d5d-853b-b0d32e5aa62f
     10
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only odd numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom right
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: ''
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219142457
      

        
     1
     1
     
     BR
     
     1
     1
     1
     0
     0
     98
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     0
     1137
     221
     0
     1
     R0
     12.0000
            
                
         Odd
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     100
     116
     114
     adfa52ed-a42d-4b39-844d-7155b7810134
     9
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only even numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: ''
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219144733
      

        
     1
     1
     
     BL
     
     1
     1
     1
     0
     0
     98
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     0
     842
     154
     0
     1
     R0
     12.0000
            
                
         Even
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     97
     116
     115
     10118bf2-17aa-411f-b023-c7f4b4ce6dbc
     10
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only odd numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom right
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: ''
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219144807
      

        
     1
     1
     
     BR
     
     1
     1
     1
     0
     0
     98
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     0
     842
     154
     0
     1
     R0
     12.0000
            
                
         Odd
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     98
     116
     114
     f4821a9f-f3ff-41f4-81a1-26f3272a0071
     9
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only even numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom right
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: 'ISSN 1560-8956 '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219144838
      

        
     1
     1
     
     BR
     ISSN 1560-8956 
     1
     1
     1
     0
     0
     98
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     842
     154
     0
     1
     R0
     12.0000
            
                
         Even
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     97
     116
     115
     6db3fbb7-81b7-4ebf-b2f6-8516058fb1d0
     10
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     Range: From page 98 to page 116; only odd numbered pages
     Font: TimesNewRoman;TimesNewRomanPSMT 12.0 point
     Origin: bottom left
     Offset: horizontal 70.87 points, vertical 56.69 points
     Prefix text: 'ISSN 1560-8956 '
     Suffix text: ''
     Colour: Default (black)
     Add text every 0 pages
      

        
     D:20200219144843
      

        
     1
     1
     
     BL
     ISSN 1560-8956 
     1
     1
     1
     0
     0
     98
     TimesNewRoman;TimesNewRomanPSMT
     1
     0
     1
     842
     154
    
     0
     1
     R0
     12.0000
            
                
         Odd
         98
         SubDoc
         116
              

       CurrentAVDoc
          

     Default
     [Doc:FileName]
     70.8661
     56.6929
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0g
     Quite Imposing Plus 4
     1
      

        
     98
     116
     114
     9801dd21-b3e5-4312-a920-a3c886fe9955
     9
      

   1
  

 HistoryList_V1
 qi2base





