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Rotors are a crucial component of VTOL(vertical take-off and landing) devices like un-
manned aerial vehicles (UAVs) or helicopters, etc., By generating a rotational force, they
create the necessary thrust to lift and maneuver the vehicle in the air. In recent years,
there has been a growing emphasis on developing rotor designs that are more efficient and
effective for eV TOL. This has led to the emergence of several unconventional swept rotor de-
signs that can improve aerodynamic and aeroacoustic performance. The present thesis aims
to investigate the impact of achieving a balanced sweep distribution across a rotor blade
and how it affects aerodynamic performance. The study explores the potential benefits and
drawbacks of unconventional swept rotor designs and compares their performance curves to
traditional straight rotor designs. The investigation begins with an overview of rotor design
criteria and literature on swept rotor designs. A comprehensive design and analysis of the
aerodynamic performance of various rotor designs are conducted using NASA’s OpenVSP
and VSPAero, a low-fidelity solver that implements the Vortex lattice method. The results
are then compared with wind tunnel experiments. Based on the load distribution analysis of
multiple sweep designs, it is noted that swept rotors exhibit decreased performance at lower
advance ratios. However, as the speed or advance ratio increases, the overall performance
of swept rotors significantly improves. This conclusion is drawn from the load distribution
data obtained for each blade of the rotors, and by comparing the figure of merit (FOM) of

various designs.
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Picture this: a sleek unmanned aerial vehicle (UAV) soaring through the air, its Propellers
whirring efficiently and quietly. What makes this possible? The answer lies in the design
of the rotors themselves. Rotors are critical components of UAVs, providing the necessary
thrust to lift and maneuver the vehicle in the air. And with the growing demand for more
efficient and effective eVTOLs (Vertical take-off and Landing) vehicles, unconventional swept
rotor designs have emerged as game-changers in the industry. The present thesis delves into
the impact and effects of Parametric swept designs on rotor aerodynamic performance. The
study seeks to uncover the potential benefits and drawbacks of these designs and compare
their performance curves to traditional straight rotor designs. The study starts by looking
at how rotors are designed and what others have done with similar designs. Various rotor
designs have been thoroughly examined in terms of their aerodynamic characteristics using
NASA’s OpenVSP and VSPaero, a low-fidelity solver that uses the Vortex lattice method. To
verify the tools, this data are compared with wind tunnel tests. Due to its cheap computing
cost, OpenVSP makes it possible to investigate these discoveries in an economical manner.
According to the results, swept rotors perform better at higher speeds than conventional

rotors.
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The objective of this chapter is to establish a foundation for understanding the current state
of development of Unconventional Swept rotors by providing an overview of the research

objectives, motivation, and background.

00 hodboioot 0id boioooiob bo joo totod

This study on Unconventional swept rotors aims to achieve the following objectives:

1. Conduct a comprehensive literature review of previous research on rotor sweep design
and its effects on aerodynamic performance.

2. Design and evaluate unconventional swept rotor configurations using numerical solvers
and simulations.

3. Provide guidelines for the use of parametric tools such as OpenVSP (Vehicle Sketch Pad)
and VSPAero.

4. Verify and validate the low-fidelity CFD Solver VSPAero by comparing its results to
experimental data.

5. Investigate and understand the direct impact of sweep angles and load distribution on
Aerodynamic performance curves for different advance ratios.

6. Identify the most effective swept rotor design based on the results obtained from the

parametric study.
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Unconventional sweep rotors have been a topic of interest in the field of aerodynamics, es-
pecially in the design of UAV rotors. OpenVSP, an open-source parametric aircraft design
software, has been used to conduct a parametric study on the effect of the incremental
increase in sweep angles on the performance of the rotor. The use of UAVs has grown sub-
stantially in recent years, with military operations and civilian applications such as mapping,
surveillance, and delivery services. As the demand for UAVs continues to increase, there is
a need to improve their performance and reduce their operational costs. Unconventional
swept rotors may offer a solution to these challenges by providing better performance and
efficiency. Furthermore, unconventional swept rotor designs, such as those with non-uniform
blade twist or anhedral /dihedral angles, can provide further enhancements by better match-
ing local flow conditions and reducing noise generation [7]. These designs have shown promise
in both wind tunnel and computational studies, but further investigation is required to fully

comprehend their potential benefits and limitations.

The aim of studying unconventional swept rotors on UAVs is to explore new design ideas that
can improve UAVs’ overall performance, particularly their acoustic performance. Traditional
straight-bladed rotors encounter limitations due to flow separation and increased drag at
higher advance ratio, which restrict their performance in certain flight regimes|7] and make
them noisier. By implementing swept blade designs, flow separation can be delayed and drag
reduced, resulting in better efficiency, wider stall margin, and improved performance at high
speeds and altitudes. Additionally, swept rotors offer greater acoustic benefits [7]. However,
while numerous studies have focused on the noise benefits of swept rotors, little research has
been conducted on the trade-off between aerodynamic performance and the sweeping of a
rotor. Therefore, this research will concentrate primarily on how rotor sweeping impacts rotor
performance and whether it is worthwhile to proceed with noise analysis for unconventional

swept rotors. In conclusion, the motivation for studying unconventional swept rotors is to
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identify new design approaches that can enhance the performance and capabilities of rotors,

resulting in more efficient and environmentally friendly drones.

00 DUbodtdo boobd 0o bob 0ot bou Cootbootbo oobiotg

The field of propeller design is constantly evolving, with new research and developments
emerging. This is particularly due to the growing need for more efficient and reliable aerial
vehicles. While rotors have seen improvements such as noise reduction, increased efficiency,
and reduced rotor interaction in quad-copters, there are still significant benefits can be gained

from swept rotors. In this regard, several ongoing studies on rotors will be discussed.

A notable research conducted by Wiedmann (2020) [7] explored the aerodynamic and aeroa-
coustic characteristics of non-traditional propeller designs for a small UAV in comparison
with a straight blade propeller. The aerodynamic properties were evaluated using aluminum
propellers manufactured using CNC milling methods. The experimental results showed that
the aerodynamic efficiency of the propellers did not significantly differ between the designs,
suggesting that the sweep of the propeller blade can be altered to minimize noise without
hampering performance. The aeroacoustic investigation used computational and experimen-
tal methods to evaluate the tonal differences between the conventional and swept propellers.
The computational results indicated that the swept designs were slightly louder, likely due
to the integration along a longer chord length, but still showed potential to generate maxi-
mum interference between the loading and thickness noise. The experiment suggested that
more dramatic swept designs produce less noise, but further testing is necessary to establish

definitive results.

The study by Pisharoti et al (2022)[8] investigated the effect of sweep on the aerodynamic

and aeroacoustic performance of a UAV rotor. An experimental study was conducted to
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compare a swept and unswept rotor design, and it was found that introducing a sweep did
not compromise the aerodynamic performance of those 2 rotors tested. The swept rotor
had a lower noise level in the mid-frequency range and reduced the broadband noise range.
However, it had a higher level of high-frequency noise at an increased advance ratio. A
URANS CFD analysis was also carried out, which supported the experimental observations
and provided a qualitative analysis of the wake and boundary layer characteristics. The
difference in high-frequency noise observed could be due to the differences in transition and

separation phenomena observed on the rotor surface.

In a study conducted by Whelchel et al.(2022) [6], the impact of various factors on the aero-
dynamic performance and noise of four commercially available propellers was investigated
in an indoor wind tunnel facility at Virginia Tech. Various parameters including inflow ve-
locity, rotational rate, blade number, and propeller yaw were analyzed, including T-motor
30 x 10.5 CF rotor was evaluated experimentally. The findings revealed that broadband
noise plays a significant role in the overall measured far field noise and is crucial to consider
when designing electric Vertical Take-off and Landing (eVTOL) systems that are quiet. Fur-
thermore, the study examined the noise associated with the electric drive system and the
switching rate of the Electronic Speed Controller (ESC). The results indicated that simple
acoustic barriers placed around the motor helped reduce tonal noise at high frequencies for
all observer locations. Additionally, increasing the switching rate substantially decreased

tonal content at higher frequencies.

Khalafallah et al [9] examined the effects of swept blades on the performance of HAWTs using
CFD simulation and experimental data validation. The results suggest that downstream
swept blades have higher power coefficients but increased thrust, and the best performance
is achieved when the starting blade sweeps at 25% of the blade radius. Hager and Vrabel [10]

developed advanced blade designs incorporating sweep to mitigate compressibility issues and
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as an extra benefit incidentally they found out reduction in noise levels. The Single Rotor 3
(SR-3) with sweep demonstrated increased efficiency and 5dB noise reduction at Mach 0.8
compared to the conventional rotor design (SR-2), with the authors noting that blade sweep

should not exceed 60 degrees due to structural concerns.

The aerodynamic and aeroacoustic performance of T-motor 30 x 10.5 CF rotor was evaluated
computationally by Pisharoti et al (2023)[11] using High fidelity URANS-CFD simulation
with an overset mesh. Five different turbulence models were used, and the study found
that transition models were advantageous in predicting torque over fully turbulent models,
particularly the SST-based models. However, the SA model underperformed in aerodynamic
characterization. The study also identified differences in predicting trailing edge separation,
far-field wake, and laminar to turbulent flow transition, which significantly influenced the

broadband noise spectrum.

Quinten Michael’s [12] research delves into the issue of drone noise, particularly for multi-
copter designs. The goal is to minimize aeroacoustic noise without compromising aerody-
namic performance. The study employs computational fluid dynamics and a computational
aeroacoustics, to evaluate different tip geometries and design changes. Results reveal that
a 60-degree anhedral winglet and tapered tip enhance aerodynamic performance, whereas
Ogee, Vane, and tapered tips reduce low-frequency noise. The only two design variables that

could yield both aerodynamic and acoustic benefits are twist and a greater angle of attack.

Overall, the current state of the art on Unconventional swept rotors is promising, and more
research is needed to explore the potential benefits of sweeping the rotors further. The use
of swept rotors is expected to become more prevalent in future UAV designs as the demand

for noise-reducing and acoustic-enhancing technology increases.
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In this chapter, we will find an overview of the rotor design process, as well as a comprehensive

explanation of the terminology used in rotor analysis.

00 O0obd doogoood

To put it simply, a rotor is made up of multiple airfoil sections placed in a continuous line
from the hub to the blade tip, similar to how a straight line is a series of connected dots.
However, the arrangement of these airfoils can result in a highly complex geometry. To
improve the clarity of these terms, the author will utilize the standard rotor terminology
approved by the International Towing Tank Conference (ITTC) [13]. Let’s begin with the

basics.

0oooiD  Ooibd Oigdoooo

Rotor diameter refers to the distance across the rotor blades from tip to tip. Diameter affects
the amount of air displaced by the rotor per rotation, which, in turn, affects the amount of
thrust generated by the rotor [2]. The diameter of a rotor is typically defined in inches or
millimeters, and it varies depending on the application and the aircraft’s size and weight.

Generally, it is denoted by ”d”, half of it would be radius (r). The diameter will be constant
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at 30 inches (0.762m) throughout the study to ensure meaningful comparisons. This value
was selected based on the typical diameter of commercially available larger rotors for UAV’s,
such as the T-motor CF 30 x 10.5 rotor, which has a diameter of 30 inches or a radius of

381 mm.

Qoo Odtot Ooooobooiod

The angle between the chord line of a section and a plane that is perpendicular to the shaft
axis at a particular radius, r/R, is known as the rotor’s pitch angle., this also called as the
geometric pitch angle. [13]. The pitch distribution of a rotor is an essential design parameter
as it affects the rotor’s overall performance. The pitch distribution of a rotor can be either
uniform or non-uniform, depending on the desired performance characteristics. A uniform
pitch distribution means that the pitch angle is constant along the blade length, while a non-
uniform pitch distribution means that the pitch varies along the blade length. Optimizing
pitch distribution is also a vital component while designing the rotor as it has a major effect

on aerodynamic performance.

0o0i0 0000l Dibooiodoion

The chord length is the distance between the leading edge and the trailing edge of the blade
section, which varies along the length of the rotor blade. In general, the chord length of a
rotor is larger at the root and decreases towards the tip of the blade. This is because the
blade’s root generates more thrust as it moves through a larger mass of air, while the tip
generates less thrust as it moves through a smaller mass of air. Therefore, a larger chord
length is needed at the root to generate more thrust, and a smaller chord length is needed

at the tip to prevent excessive drag [2].
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Qoo Oobo tob ooog

Rake is the angle between the rotor blade plane and the hub plane axis. It indicates the
forward or aft tilt of the rotor blades in relation to the hub. A positive rake angle implies
that the blades are tilted backward, while a negative rake angle implies that they are tilted

forward.

Skew is the angle between the blade chord line and a line perpendicular to the rotor hub
axis. In rotor blade design, skew refers to the twist or angular displacement of the blade

cross-section about its chord line.

The terms Rake and Skew refer to the orientation of the rotor blades and are defined with
respect to the local chord orientation rather than the propeller plane of rotation. Rake is

perpendicular to the chord line, while Skew is parallel to the chord line [14].

0ooin  DOoog

Sweep can be defined as the angle at which the rotor blades are tilted back from the hub
plane along the rotor axis [15]. A positive sweep angle implies that the blades are swept
backward, while a negative sweep angle implies that the blades are swept forward. In essence,
sweep refers to the angular rotation of a blade section in the plane, in a positive direction
relative to the direction of rotation. We will now focus on a sweep and try to understand
its significance. To elaborate, imagine taking the adjacent airfoil section in a specific radial
location of a rotor and moving it either forward or backward along the cylinder axis of the
rotor as shown in Fig 2.1. There are two types of sweep can be applied - Balanced sweep

and Biased sweep
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Control
Points

Figure 2.1: Rotor Coordinate System with sweep and helical vortex [1]

I A

In rotor design, balanced sweep and biased sweep are two techniques used to optimize the
sweep distribution. A rotor designed with a balanced sweep has a mid-chord line that initially
tilts forward of the directrix at the inner regions of the blade span, then tilts backward at
the outer regions. On the other hand, a biased sweep design has a mid-chord locus that
predominantly moves backward relative to the directrix along the blade’s span [2]. To put
it plainly, a balanced sweep refers to rotor blades that are swept forward and then back at
almost same angle on both sides of the hub, creating a symmetrical sweep distribution. In
contrast, a biased sweep means that the rotor blades are swept more prominently on one
side of the hub than the other, resulting in an asymmetrical sweep distribution. Choosing
between balanced and biased sweep designs depends on the specific needs and performance
goals of the rotor application. Designers must consider various factors, such as flight speed,
altitude, rotor diameter, and blade count, to determine the most suitable sweep design. In

the following chapters, we will examine a few sweep analyses and explore this topic further.
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Qoo Cbood boooooo

The cross-section of a rotor blade is an essential design parameter in rotor design. The
cross-section shape of the blade influences the aerodynamic performance of the rotor, in-
cluding its thrust, moment and overall efficiency. Typically, the cross-section shape of a
rotor blade is designed to generate maximum lift and minimize drag [16]. The shape of a
rotor’s cross-section is characterized by its thickness and camber, which affect its lift and
drag. To optimize performance, airfoil shapes are used. The camber of an airfoil deter-
mines its lift distribution along the blade’s span, with a cambered blade generating lift when
rotated through the air, while a symmetric blade produces little to no lift. To select the
appropriate airfoil, various options, and optimizing tools are available, and in this study, the
16 series NACA profile airfoil was chosen for its superior efficiency. Results for this choice

are presented in Chapter 4.

Qooo00ool oibooibooiod

The thickness distribution of a rotor refers to the variation in the blade cross section’s
thickness from its leading edge to its trailing edge. The thickness distribution of a rotor
blade is typically designed to balance the structural strength of the blade with the blade’s
aerodynamic performance. A thicker blade can provide more strength and stiffness but may
result in increased weight and drag, reducing the efficiency of the rotor. A thinner blade, on
the other hand, can reduce weight and drag, increasing the efficiency of the rotor, but it may
be more susceptible to structural damage. The optimal thickness distribution depends on
several factors, such as the rotor’s diameter, the blade count, and the desired performance
characteristics. In general, the thickness distribution of a rotor blade is designed to be

thinner near the leading and thicker towards the trailing [2]. This design allows for the blade
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to maintain its structural integrity while reducing drag and improving the rotor’s efficiency.

C., 0 00000 0ioo 00000000obod

The coefficient of lift (C) is a dimensionless quantity that expresses the non-dimensionalized
lift generated by an airfoil per unit area for a given angle of attack. The design coefficient of
lift is the maximum Cp value that the airfoil can generate without stalling [2]. For a given
airfoil design, the ideal coefficient of lift is determined by its shape, including its camber,
thickness, and curvature, as well as its pitch angle. The lift coefficient value increases linearly
with the angle of attack at low angles of attack, until it reaches the "maximum lift coefficient”

or "design lift coefficient” at a certain value.

Ooi0 OUbot bboiboooooo oobood

In this section, Rotor Performance theory refers to the principles and equations used to
predict the aerodynamic behavior of rotors. It involves the study of lift and drags forces
on rotor blades, and how they vary with different rotor designs, operating conditions, and
environmental factors. Key factors that affect rotor performance include blade geometry,
airfoil properties, rotational speed, blade angle of attack, and inflow conditions such as wind
speed and direction. By using rotor performance theory, we can optimize rotor design to

improve efficiency, reduce noise, and enhance stability and control.

0 o o

The following are some important performance terms related to rotors[4] [3]:

Advance ratio (J): it is a dimensionless parameter used to describe the relative speed of a
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rotor blade to the fluid in which it is operating. It is defined as the ratio of the inflow velocity
to the product of the rotor’s angular velocity and the diameter of the rotor. In other words,

it is a measure of how fast the rotor is advancing into the air.

J=—X (2.1)

Lift Force (L’): The force generated by the rotor that acts perpendicular to the plane of
the rotation, typically measured in Newtons. The lift force is generated by the pressure
difference created between the upper and lower surfaces of the blade as it moves through the
air.

L'= Vi (2.2)

Lift coefficient (¢;): it is a dimensionless coefficient that describes the lift generated by an
airfoil, It is defined as the ratio of the lift force to the product of the dynamic pressure and

the reference chord length.
dL
0:5 V2

ref

C =

. (2.3)

Drag Force (D): Drag is the aerodynamic force that opposes the motion of an object through
a fluid, such as air or water. In the case of a rotor, drag is generated by the airflow over the
blades and is a function of the blade’s shape, size, and angle of attack. The drag force acts
opposite to the direction of motion of the rotor and causes a reduction in the rotor’s speed

and power output.

Drag Coefficient (Cq): it is a dimensionless value that represents the amount of drag generated
by an object moving through a fluid. It is defined as the ratio of the drag force on the object

to the product of the dynamic pressure of the fluid and the reference chord length.

dD
= 2.4
“T05 V2 ¢ (2.4)
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Thrust (T): Thrust is the force generated by a propulsion system, such as an engine or a
rotor, that propels an object forward through a fluid. It is the opposite force to drag and is
usually measured in Newtons (N) or pounds-force (Ibf). In the context of a rotor, thrust is
the force generated by the rotor blades as they move through the fluid, pushing the vehicle

forward.

Thrust Coefficient (kT): it is a dimensionless parameter used to describe the efficiency of a
rotor in producing thrust. It is defined as the ratio of the thrust generated to the dynamic
pressure of the incoming fluid multiplied by the area swept by the rotor blades. The per-
formance of a rotor across a range of speeds is typically evaluated by plotting the thrust

coefficient against the advance ratio.

T
Moment (Q): it is a measure of the twisting force exerted on the rotor shaft as a result of

the aerodynamic forces acting on the rotor blades. It is usually measured in Newton-meters

(Nm) or foot-pounds (ft-1b)

Moment Coefficient (kQ): it is a dimensionless parameter used to describe the efficiency of
a rotor in producing twisting force. It is defined as the ratio of the torque generated to the
dynamic pressure of the incoming fluid multiplied by the area swept by the rotor blades.
Similar to the thrust coefficient, the torque coefficient is often plotted with advance ratio to

analyze the rotor’s performance.

Q

Q=" ¢ (2:6)

Power (P): it is the rate at which work is done or energy is transferred. In the context
of rotors, power refers to the amount of energy that is transferred from the rotor to the

surrounding fluid per unit time. It is calculated as the product of the torque and angular
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velocity of the rotor, and its unit is usually expressed in watts or horsepower.

Pin =2 n Q (2.7)

Power coefficient (kP): it is a dimensionless parameter used to describe the efficiency of a
rotor in converting the power from the incoming fluid to rotational mechanical power. It is
defined as the ratio of the mechanical power generated by the rotor to the power contained
in the fluid stream.

kP =2 kQ (2:8)

Efficiency ( ): it refers to the ratio of the useful output of a system to the total input
provided. In the context of rotors, it is the ratio of the power output of the rotor to the power
input required to rotate the rotor. Higher efficiency means that the rotor is able to generate
more lift or thrust while consuming less power, resulting in better overall performance. It is

an important performance metric for any rotor system.

=~

.
kQ

J
= 2.9
. (29)
Blade area: refers to the total surface area of the blades of a rotor. It is an important
parameter in determining the performance of a rotor as it affects the amount of lift and
thrust generated. The blade area is typically calculated by multiplying the length of the

blade by its chord length and then summing up the areas of all the blades.

Disc area: Disc area refers to the circular area swept by the rotor blades as they rotate. The
disc area is an important parameter in rotor performance analysis as it is used to calculate

the mass flow rate through the rotor.

Agisc = I (2.10)
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h?2 Emii @CQmMFQrbFB i?72Q 2K Bb mb2/iQ+ H+mH i2+B +mH iBQM
BMpBb+B/ HB7i 7Q +2 Bb MQ 'K HiQ i?2 BM+B/2Mi p2HQ+Biv M/ i?2
iQi?2BM+B/2Mi p2HQ+BivX AM/m+2/ p2HQ+Biv7 QK +B +mH iBQM
ap iHTrX h?2BM/m+2/ p2HQ+BiB2b "2+ H+mH i2/ i +QMi'QH TQB
i /B HTQbBiIiBQMb * UKV-r?2"2K " > M;2b 7°QK R G K _2//v M/ " B>

a2+iBQM H i? mbi M/ KQK2Mi + M #2 + H+mH i2/ 7' QK i?2 BM/m+2
i2°mbi M/ iQ [m2 Q7 i?2 "QiQ> + M #2 Q#i BM2/ #v BMi2;  iBM; i?:
iIQ M2 p Hm2b 7°'QK ?m# iQ iBT M/ KmHIBTHVBM; i?2K #v i?2 MmK#
M/iQ [m2 2 FMQrM-T2 7Q K M+2 T > K2i2 b+ M #2 + H+mH i2/X
0GJ7Q "QiQ T2 7Q°K M+2 mb2b b2p2° H7Q ' KmH b M/ 2[m iBQMb
2i2°BYX aQK2 Q7 i?2 +QKKQMHvV mBR/ 7Q KmH b "2 (

GB7iBb + H+mH i2/ 7°QK i?2 Fmii @DQmFQrbFB i?2Q 2K 7°QK i?2 ;

L=V, UkXR9V

* H+mH iBQM Q7 #QmM/ pQ i2t bi*2M;i?,

_ 4Vbsin() UKXRSV
Nc

* H+mH iBQM Q7 #QmM/ pQ i2t TQbBiBQM,

(i 1)

s(i) = UkXReV
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*H+mH iBQM Q7 i?2 p2HQ+Biv BM/m+2/ #v #QmM/ pQ i2t,

Gi)= 2 2 coy ) UKXRAV
J

U (ij)= -1 s) <

(1) = 2= == sin(;) UkXR3V
J

* H+mH iBQM Q7 BM/m+2/ tB H p2HQ+BiB2b-

X
u, UKy (i)ag(isj) UKkXRNYV

i=1

aBKBH "Hv + H+mH iBQM Q7 BM/m+2/i M;2MiB Hp2HQ+BiB2b-

X
u, UK« (Du(i;j) UkXkyV
i=1
a2+iBQM H GB7i-
dL = b(i)Vie (i) (1) UkXKkRV
a2+iBQM H . ;-
dD:% V3 ¢ or(i) ¢ UkXKkkV
a2+iBQM H h? mbi-
dT=dL coq ) dD sin() UkXKkjV

a2+iBQM HhQ [m2-
dQ=r dL sin() dD coy ) UkXk9V

~

z
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*H+mH iBM; h? mbi- 7

Thrust = N dT UkXk8V
*H+mH iBM; hQ ' [m2- ~

Torque= N dQ UkXkeV

kXjX9 S M2H J2i?Q/

AiBb M 2 °Q/vM KB+b +QKTmi iBQM H K2i?Q/i? i +QMbB/2  i?2 +]
iQ M Hvx2i?2 7HQr 7B2H/ "QmM/ +QKTH2t ;2QK2i ' B2b- BM+HmM/BN
i?72 ;2QK2i'v BMiQ b2i Q7 T M2Hb M/ TT QtBK i2b i?2 7HQr 7B2H
K i?2K iB+ H 2[m iBQM b bQt¥MmBiBBBxBM; +QMbi Mi bi*2M:i? bQm
OM 2 +?2 7TH i T M2H Q7 i?2 Q#D2+i6b bm 7 +2- i?22 S M2H J2i?Q/ T
b “2bmHi- i?2 p2HQ+Biv M/ T 2bbm’2 i Mv TQBMi BM i?2 7HQr 7
bmT2 BKTQbBM; i?2 +QMi B#miBQM ®X2 +? T M2HG6b 7HQr 7B2H/ (

hQ miBHBx2 i?2 T M2H K2i?Q/- i?2 7B bi bi2T Bb iQ +°2 i2 K2b? (
bm 7 +2X hvTB+ HHv-2 +?2 T M2H Bb /27BM2/ #v7Qm  p2 iB+2b- M/
Bb "2T 2b2Mi2/ #v b2i Q7 bQm +2 Q" bBMF bi2M;i?b i? i p v HBM
[2i2 °KBM2/ #v bQHpBM; bvbi2K Q7 HBM2 ~ 2[m iBQMbX 7i2" /2i2
i72 p2HQ+Biv TQi2MiB H i Mv TQBMi BM i?2 7HQr 7B2H/ + M #2
+QMi'B#miBQMb Q7 2 +?2 T M2H mbBM; MmK2 B+ H BMi2;" iBQM i
+ M #2 TTHB2/ iQ Q#i BM i?2 T 2bbm 2 /Bbi'B#miBQM QM i?2 Q#l
T Q+2bb + M #2 +QKTH2t- i?2 T M2H K2i?Q/ Bb ?B;?Hv "2HB #H2 7Q



ke +Nzy 1 IY A i Bé 2 « Ofné V;T1éT 2

T M2H K2i?Q/ Bb mb27mH iQQH 7Q" T 2/B+iBM; i?2 2 Q/vM KB+
+Hm/BM;: HB7i- /" ;- M/ TBi+?BM; KQK2MiX Ai + M #2 TTHB2/iQ
+QM7B;m" iBQMb M/ Bb Q7i2M mb2/ BM i?2 /2bB;M M/ QTiBKBx iB
M/ Qi?2  2M:BM22 BM; bvbi2KbX

h?2 S M2H J2i?Q/- /2bTBi2 Bib #2M27Bib-? b b2p2  H/ r# +FbX PV
Bbi? ii?2 ++m> +v Q7 i?2 "2bmHib Q#i BM2/i?°Qm;? i?2 S M2H J2i
MmK#2> Q7 T M2Hb miBHBx2/ iQ /Bb+"2iBx2 i?2 ;2QK2i'vX AM ++m
bK HH MmK#2"> Q7 T M2Hb 2 mb2/ r?BH2 mbBM; iQQ K Mv T M2Hb +
iBK2b- MmMK2 B+ H BMbi #BHBiB2b- M/ +QMp2 ;2M+2 7 BHm 2b- b
i72 0aS 2°Q iQQHX 6Q° +QKT 2?2MbBp2 bim/vi? i BM+HmM/2b br22
#2 iQQ pQH iBH2 7Q  i?2 pQ i2tbi' m+im 2- M/i?2°27Q°2-i?2 0Qi2
KQ 2 bmBi #H2 Hi2 M iBp2X



IYKY A A 9§ fi2-éz2eO« éza- O Ky NA2/&aRAI- k d

UV o0Q i2t/Bbi'B#miBQM BM M UV QBHM/ pQ iB+Biv Q HB7iBM; bm"

U+V oQ i2t +B ' +mH iBOQM i TWBMIQ i2t?2Q b2b?Q2rBi? HB7iBM; b

U2V 0Q i2t?2Q b2b?Q2 rBi? HB7i MJTV +(BMD+ i RQMTBi+?- ?22HB+ HpQ i2t

6B:m 2 kX8, 0Q i2t 7Q K iBQM9M/ /Bbi'B#miBQM (



k3 +Rzy 1

6B;m 2 kXe, 02HQ+Biv /B ;°

6B:m 2 kXd, /B ;" K/2TB+iBM;

K Q7

rBM:;

lY A A Bé fiz « ORé V;TéT 2

"QiQ  #H /2 rBi? M B 7QB|

M/ Bibr F2 /BpB/3) BMiQ [m



*2 Ti2" ]

AMI Q/m+BM; PT2MoaS M/ oa$S |

h?Bb b2+iBQM rBHH 2tTHQ 2 PT2MoaS M/ Bib bbQ+B i2/ bQHp2 -
TTHB+ iBQMb- /p Mi ;2b- M/ Qi?2° "2H2p MiBM7Q K iBQMX

PT2M 02?B+H2 aF2i+? S/ UPT2MoaSV- Bb M QT2M@bQm +2 bQ7i
La 7Q  +QM+2Tim H B '+ 7i /2bB;MX Ai T'QpB/2b j. T  K2i'B+
7Q° +°2 iBM; M/ K MBTmH iBM; ;2QK2i'v b? T2b Q7 B+  7i +QKT
7mb2H ;2b- T"QT2HH2 FoBX NP/T2MpRa2HHQrb /2bB;M2'b iQ +°2 i2- k
M Hvx2 +QM+2Tim H/2bB;Mb[mB+FHv M/277B+B2MiHvX PT2MoasS
HHQrb mb2'biQ +'2 i2 B '+  7i +QKTQM2Mib #v /27BMBM; F2v T ° |
M/ Q' B2Mi iBQMX Ib2 b+ MKQ/B7vi?2b2 T * K2i2'b M/ BMbi MiHvV
1?72 Qp2 HH B+ 7i /2bB;MX h?Bb 2M #H2b /2bB;M2 b iQ ~ TB/Hv
/2bB;M Hi2 M iBp2bX h?2 bQ7ir "2 72 im 2b b2p2° HiQQHb 7Q" M
BM+Hm/BM; 2 Q/vM KB+ M HvbBb- bim+im>  H M HvbBb b2imT 2t
Ai HbQ BM+Hm/2b b+ 'BTiBM; BMi2 7 +2 i? i HHQrb mb2 b iQ mif
M HvbBb i bFb- br2HH b iQ BMi2;" i2 PT2MoaS rBi? Qi?2  bQ7ir "2
rB/2Hv mb2/ BMi?2 2 QbT +2BM/mbi v7Q i?2 T 2HBKBM v /2bB;|
rBM; B+ 7i- "QiQ '+ 7i- M/ mMK MM2/ 2°'B Hp2?B+H2b Ul obVX |
p BQmb B+ 7i- BM+HmM/BM; i?2 "2HH L2tmb- p2'iB+ Hi F2Q77

M/i?2 s@8d J tr2HH- M 2tT2 BK2Mi H2H2+i B+ B+ 7i7 QKL a X
M/ 7TH2tB#BHBiv ? p2 K /2Bi TQTmH " +?2QB+27Q  + /2KB+ '2b2 A

kN
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br2a2HHX >Qr2p2 - /2bTBi2 Bib TQTmH "Biv-i?2'2 ? p2 #22M HBKBI
br2Ti "QiQ°' b BM PT2MoaSX h?2°27Q°2-7m’i?2  BMp2biB; iBQM Bb M

i XR .2bB:MBM; QiQ  BM PT2Moas$s

h?2 #H /2 ;2QK2i'v M/ Bib /Bbi'B#miBQM HQM; i?2 #H /2 bT M 7Q"
+ M#2/2b+ B#2/BMPT2MoaS mbBM; b2iQ7T K2i2bi? i 2 /Dml
/2bB;Mb M/ bb2bb i?2BRBX AQ2K M}TR2HH2 +QKTQM2Mi BM PT2Mo
T K2i2'Bx2/BM K MM2 i? i HHQrbi?2 /2bB;M2 iQ KQ/B7vi?2 ;B
Q  2bi #HBb? i° MbH iBQM #2ir22M BMi2Mi M/ BKTH2K2Mi iBQMX
P2 bBQM jXkdXy Q7 PT2MoaS- r?B+?r b "2H2 b2/ BM J “+? kykkX

G2i6b #2;BM rBi? imiQ B H QM ?QriQ KQ/2H "QiQ 7 QK b+ i+? 1
U;” T?B+ Hmb2 BMi2 7 +2VX AM i?2 :2QK2i'v# Qrb2 U:2QK " Qrb2
US'QTV ;:2QK2i'viQ i?2 +iBp2 b2+iBQM- b b?Q¢R BM2i?2/BEWM2M/Bt
i72 T°QT ;2QK2i'v- S QT2HH2 i # rBHH TT2 - r?B+? Bb 2t+HmbE
BMi2 7 +2 /BbTH vb /27 mHi j@#H /2/ "QiQ  rBi? ;2QK2i'B+/ i bm-
+?2Q°/ /Bbi'B#miBQMX >Qr2p2°-Qm  7Q+mb Bb QM k@#H /2/ QiQ -
i72 h@JQiQ  *6 jytRyX8 "QiQ  i2bi2/ #e)X?RM2X7BHb2ii?HX2 (i #b- M K2
:2M- s7Q K- M/ am#- T'BK "BHv /2 H rBi? /2i BHb HBF2 K2b?BM;-
Q' B2Mi iBQM BM i?2 +QQ /BM i2 bvbi2K- M/ KQ 2X AM i?Bb b2+iBQ
6.2bB;M-6 6sa2+-6 M/ 6"H /26 i #b- r?B+? T QpB/2 +im H +QMi Q}
p B #H2b- + Qbb@b2+iBQMb- M/ Qi?2  MQK2M+H im 2bX

hQ KQ/B7vi?2 :2QK2i'B+ T > K2i2'bQ7i?2 "QiQ KQ/2H-r2+ M mb?2
BM PT2MoaS- b b?QXMXBM 6Bi # b2 p2b bT2+B7B+ Tm TQb2- M/ m
i #-r2 + M +QMi'QH i?2 i2bb2HH iBQM Q7 i?2 T'QT2HH2 - r?B+? Bb



kYSY /Y O1é0¢él A OéQyTépbT iR

h?2 LmKnl T~ K2i2  +QMi QHb i?2 MmK#2 Q7 i2bb2HH i2/ +m p2b B
reBH2 i?72 LmKng T~ K2i2 +QMi QHb i?72 MmK#2 Q7 i2bb2HH i2/ +
/IB'2+iBQMX //BiBQM HHv-r2 + M b2H2+ii?2 K i2'B H- bT2+B7v i?
I2MbBivQ7i?2K i2°'B HX IM/2 i?2 a2i1tTQ if M HvbBb b2+iBQM BN
1?72 MmK#2 Q7 +iBp2 b2+iBQMb B7r2? p2 KmHIBTH2 b2+iBQMbX

L2ti- r2 2 p2 i?2 s6Q K i #- b b? Q¥ BAWP BB # ?2HTb mb i’ Mb7Q"
TH +2 i?2 +QKTH2i2 KQ/2H BM i?2 /2bB 2/ /B 2+iBQM Q  HQ+ iBQM
i72 KQ/2H6b +QQ /BM i2 bvbi2K tBb- HHQrBM; mb iQ M pB; i2 i?:
/B 2+iBQMX >Qr2p2 - i?Bbi #Bb KQ 2 mb27mH 7Q  /2bB;MBM; B+
mb2/ 2ti2MbBp2HV 7Q " T QT2HH2 bX

JOQpBM; QM iQ i?2 6.2bB;M06 i #- r?B+? Bb + m+BjX b2i+iBQMBbib2:
Q71?7 22 bm#b2+iBQMb- M K2Hv JQ/2HBM;- :2M2" H .2bB;M U.2bB;!
AM i?2 S'QT KQ/2-r2 + M b2H2+ii?2 +iBp2 KQ/2 Q7 i?2 T'QT2HH2"
"H /2 Q /BbF-Q #Qi?X 6Q OQOQm Tm TQb2-r2 QMHvV mb2 #H /2b-r?B-
BMoaS 2X®& AMi?2 .2bB;Mi #-r2 + M bT2+B7vi?2 /B K2i2 M/ i?2 M
Aiéb rQi? MQiBM; i? iPT2MoaS /Q2bMdi ? p2 bi M/ "/ mMBib M/ mb:
bvbi2K M/ K BMi BMi?2b K2i?2'Qm;?2Qmii?2 iQQHX 6Q  i?Bb imiQ"
M/ rBHH #2 K BMi BMBM; i?2 b K2 i?2 Qm;?2Qmi i?2 T T2 X IM/2" +\
TH +2i?2 7QBH + ' Qbb@b2+iBQMX "2i jf9i? Bb 2[m H iQ hrBbi i jf9
r2z mbm HHv QTi 7Q 72 i?2° M/ F22T i?2 72 i?2° M;H2 x2 ' Q b i?2
i?72 #H /2 TBi+? M;H2X S'2+QM2 Bb mb2/ 7Q° K FBM; i?2 "QiQ" 2B
*QMbi m+isf*b2ibi?2 tBbBMr?B+?i?2TH M7Q KBb /2p2HQT2/X |
tBb QM i?2 #H /2 U tBbV M/ "2H iBp2 iQ i?2 "Qi iBQM tBb UP77b:
IM/2" i?2 H bi b2+iBQM- Qp2° HH "QiQ  K2i'B+b bm+? b S'QT2HH2
+Q277B+B2Mi Q7 HB7iV- *fUINGHAB/BivVYBmBWYb- 2i+X- "2 T°QpB/2/X
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JOQpBM; QM iQ i?2 6sa2+0 i #- /XTBrA2Z BMiBB; #BHBiviQ K Mm HHv
[2bB 2/ MMK#2 Q7 + Qbb@b2+iBQMb #2ir22M i?2 #H /2 7°QK "QQi i
+QMi'QH Qp2  i?2 + Qbb@b2+iBQM-M pB; i2iQ i?2 7TQBH MmK#2" -
i?72 b K2 7QBH b? T2b-r?B+? Bb ;2 i 72 im 2X Hi?Qm;?r2+ M /
r2r Mi- Bi Bb #2bi T° +iB+2 iQ "2bi B+i BiiQ #2ir22M j@8 b2+iBQMb
/B HHQ+ iBQM Q7 i?2 7QBH Bb /BbTH v2/ BM mMBiH2bb MmK#?2
Q7 i? i T 'iB+mH ~b2+iBQMX 6m i?2 KQ 2-i?2°2Bb bm#b2+iBQM
i?72 /12bB "2/ + Qbb@b2+iBQMX PT2MoaS ? b rB/2 bT2+i mK Q7 QTi
"2; IX

h?2 6"H /26 b2+iBQM h #- b X%9-QBM-BIMEOB;/2 2/ iQ #2 i?2 KQbi BKTQ
b Bi Bb mb2/ 7Q° br22TBM; i?72 QiQ -r?B+? Bb i?2 7Q+mb Q7 i?Bk
+ M +QMi"QH i?2 #H /206b +?Q " /- irBbi- "~ F2- bF2r- tB H-i M;2MiB H
/IBbi'B#miBQM rBi? i?72 ° /B HbT M HQ+ iBQM 'f_X hQ +QMi " QH i?2
bT2+B7v +m p2ivT2-r?B+? + M #2 GBM2 - aTHBM2 US*>ASV- *m:
*m#B+ "2xB2 X h?2 +?2QB+2 Q7 +m p2 ivT2 /2T2M/b QM i?2 +QKTHZ
r MiiQ +?B2p2- b +QMi QHHBM; i?2 +m p2rBi? GBM2 " +m p2iv]
"2XB2' +m p2ivTi2+ M Q772 #2ii2° +QMi ' QH #mi+ M #2 KQ 2 +QKTl
rBHH /Bb+mbb br22T /Bbi B#miBQM BM KQ 2 /2i BHX

h?2 H biirQi #b b? QrWOBMOBIEY/B7v6 M/ 6JQ 26- 2bT2+iBp2HvX h?2
7Q  2p2M KQ 2 T 2+Bb2 +QMi'QH Qp2  i?2 H2 /BM; M/ i  BHBM; 2/;
Q7 i?2 KQ/2HX h?Bb + M #2 T “iB+mH "Hv #2M27B+B H BM K MBTmt
HQ+ iBQMb-bm+? bi?2H2 /BM; M/i° BHBM; 2/;2b Q" i?2 "QQi M/ il
HbQ BM+Hm/2b QTiBQMb 7Q  iBT i2 iK2Mi- 7QH/BM; Q b?B7iBM;-
2i+ X

PT2MoaS HbQ HHQrb7Q i?2+'2 iBOQM Q7 +mbiQK :2QK2i'vmbBM: |



kYSY /f Oiedéi A A O6QyTépbT Ji

h?2b2 72 im 2b T QpB/2 ;2 i2 7TH2tB#BHBiv7Q + 2 iBM; M/ 2p Hm

JXRXR .27BMBM; ar22T BM i?2 PT2Moas$S

AM PT2MoaS-i?2br22T Q7 T QT2HH2 Bb/27BM2/ b M M:mH Qi
i72 TH M2- K2 bm 2/ #2ir22M i?2 +?Q / HBM2 Q7 i?2 #H /2 M/ i?2 TH
iQ i?2 ?m# +2Mi2 ' HBM2X h?2 br22T Bb TQbBiBp2 BM i?2 /B 2+iBQ
i?72 T'"QTRPH2A(Bb Hr vb K2 bm 2/ "2H iBp2 iQ i?2 T'QT2HH2" TH
/Bbi'B#miBQM Q7 i?2br22T + M #2 KQ/B7B2/iQ ;2M2" i2 /[B772 2Mi T
i?2B° T2 7Q K M+2X hQ 2Mbm 2 i? i PT2MoaS +QM7Q Kb iQ BM/mbi’
iQ 2t KBM2 ?2Qr i?2 br22T Bb BKTH2K2Mi2/X ITQM i?Q Qm;? + 27
#2 BM72°°2/i? i i?2 "QiQ  br22T 72 im 2 BM PT2Moa$S Bb b iBb7 +i
"2K BMb BM i?2 +VHBM/ B+ H +QQ /BM i2 bvbhi2KX h?2 T'QT2HH2"
/Bbi'B#miBQMb 2K BM mM Hi2 2/ r?2M i?2 br22T Bb BKTH2K2Mi2/)
i72 T"QT2HH2 Bb br2Ti- M/ i?2 #H /2 7TQHHQrb Bi r?BH2 2p2 vi?BM
br22T M;H2 + M #2 /[27BM2/ mbBM; i?2 7QHHQrBM:; T * K2i2 b,

ar22T M;H2 .Bbi B#miBQM, h?2 br22T M;H2 /IBbi B#miBQM Bb i?2
HQM; i?2 #H /2 bT MU f_VX AM PT2MoaS-i?2 br22T M;H2 /Bbi B#n
b2i Q7 F2v TQBMib-r?B+? 2T 2b2Mi i?2 TQbBIiBQM Q7 i?2 br22T

bT MX h?2 br22T /Bbi B#miBQM r?B+? AOGK mbBMB82 R br22T Bb b?Q

ar22T .B ' 2+iBQM, h?2br22T /B 2+iBQM/2i2 KBM2br?2i?2 i?2#H /2
r /7 QK i?2?m# +2Mi2 HBM2X h?Bb T ~ K2i2  + M #2 /Dmbi2/iQ +
/2bB;MbX



i9 +NzZy 1 kYBé 12 «0Oél QyTépbT 2é2pbT:
j Xk ™M HvbBb BM 0oaS 2 Q 6HmMB/ bQHp2"

oaS 2°QBb HQr@7B/2HBiv +QKTmi iBQM H 7HmB/ /vM KB+b U*6.\
i?2 M HvbBb Q7 2°'Q/vM KB+ T2 '7Q'K M+2 7Q  p 'BQmb +QM7B;m"
TQi2MiB H 7HQr 2°Q/vM KB+b TT'Q +?X .2p2HQT2/ #v . p2 EBMI
iQQH 2KTHQvVb 7BMBi2@pQHmMK2 bQHp2' iQ MmK2 B+ HHvV bQHp:
7HQr- T'QpB/BM; BM7Q 'K iBQM QM F2v 2'Q/vM KB+ T * K2i2 b bm+
+Q277B+B2MibX gBi? mb2 @7 B2M/Hv :1A- 0aS 2°Q bmTTQ ib i?2
b2ib Q7 Qi iBM; #H /2b- K FBM; Bi +QMp2MB2Mi-277B+B2Mi- M/ 1
M/ M HvxBM; /p M+2RR2ohPGX (

G2i6b 2t KBM2 i?2 ocaS 2°Q :IAX hQ ++2bb oaS 2°Q-r2+ MM pB; i2
BM PT2MoaS M/ b2H2+i 2 Q-i?2MoaS 2 QX Hi?Qm;? 2 " QBMPT2]
bm+? bgp2/ ; M/I'S DbBi2/ ;-r2rBHH +QM+2Mi i2 QM oaS 2 Q
QT2MBM; 0aS 2 °Q-r2b22i?2Pp2 pBXr{ #D20rR BM 6BQQb2i?2 bQ
#2ir22M oGJ M/ S M2H K2i?Q/b- b T 2pBQmbHvV /Bb+mbb2/X q2 "2
b Bi Bb bBKTH2' M/ /Q2bMo6i 2M+QmMi2° +QMp2 ;2M+2 7 BHmM 2 N
b2H2+i 1?72 ;2QK2i'vb2iiQ M Hvx2 M/ T 2pB2r BimM/2 + b2 b2imT
+ Mb2ii?2 7HQr +QM/BiBQMb-bm+? b HT? M/ #2i M;H2b-J +? N
_2VMQH/b MmK#2  U_2*27VX "2HQr i?2 + b2 b2imT-r2 + M bT2+B
H2M;i?b- BM+HmM/BM; i?2 "272'2M+2 "2 Ua 27V-bT M U# 27V- M
? p2 T 2pBQmbHV mb2/i?2K BM 2[m iBQMbX "2HQr i? i-r2 + M b2H?Z
+ H+mH iBQMb U+ H+ *:V mM/2  i?2 JQK2Mi 272 2M+2 TQbBiBQMX

JQpPBM; QM iQ i?2 06 /p M+2/06 i # BM 0aS 2 XQd iD262Q VMM BBH QT @
iBQMb p BH #H2X h?2b2 BM+Hm/2 /p M+2/* b2 a2imT- S QT2HH2"
/p M+2/ BHQr *QM/BiBQMb- q F2- aHB+2 - M/ Qi?2  KQ/2 QTiBQME
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a2imT-r2+ Mb2ii?2 MmK#2 Q7 *Slb/2/B+ i2/iQi?2+QKTmi iBQM- -
bm+? bJ i'Bt-C +Q#B-Q  aaP_-2M #H2f/Bb #H2 kM/ Q /2  E 'K M
M/ T2 KBir'BiBM; k. 61J7Q bi'm+im> H M HvbBbX 6Q  Qm" bim/v-
BM S'QT2HH2" 2T 2b2Mi iBQMX AM /p M+2/ 6HQr *QM/BiBQMb- r
r?B+? Bb+ m+B H7Q Qm bim/vX g2 + MW; H\MgQ- /Db +i? 227 Hia kb B 7
MmK#2 - M/ b2ii?2 /2MbBikgnmfmR2 TQ RKNkM8 "/ +QM/BiBQMbX AM i?
b2+iBQM-r2 + MbT2+B7vi?2 MmMK#2 Q7 r F2 MQ/2b "2[mB 2/ 7Q" +

AM i?2 6S QT2HH2'6 i #- bXeP PrAM2BM26BQm  b2+iBQMb, hBK2- S
/p M+2/- M/ LQBb2 M HvbBbX h?2 hBK2 b2+iBQM HHQrb mb iQ I
+QKTmi iBQMX 1M #HBM; i?2 miQ iBK2 bi2T QTiBQM rBHH b2ii?2 i
TT QtBK i2HV ky@iBK2 bi2ThiQ +QKTH2i2 QM2 7mHH "2pQHmMiBQM
M Hvx2 i?Bb + m+B H 7 +iQ  /m 'BM; i?2 +QMp2 ;2M+2 bim/vX AM i’
b2i i?2 /2bB 2/ "2pQHMIBQMb T2 KBMmi2 U_SJV 7Q  i?2 "'mMX 1M
QTiBQM rBHH ;2M2" i2 X /# 7BH2 7Q  MQBb2 M HvbBbX

i i?2 2M/ Q7 i?2 0aS 2°Q i #-i?2'2 "2 bBt #miiQMb, G mM+? aQHp
_2bmHibJ M ;2°-G mM+? oB2r2 - GQ / S 2pBQmb _2bmHib- M/ 1tT
"2 2bb2MiB H 7Q  bi "iBM; M/ biQTTBM; i?2 bQHp2 mbBM; i?2 iQ
"2bmHib mbBM; i?2 _2bmHibJ M ;2° M/ G mM+? oB2r2 - M/ 2 /IBM;
#v b2H2+iBM; S 2pBQmb _2bmHibX hQ 2tTQ ii?2 2bmHib- +HB+F Q

JXkXR AMTmip B #H2 M/ + b2 b2imT BM o0aS 2°Q

hQ p HB/ i2 i?2 ++m’ +v Q7 PT2MoaS 7Q° +QMp2MiBQM H h@JQi
Q#i BM2// i M22/biQ #2 +QKT "2/ rBi? i?2 2tT2 ' BK2Mi H bim/v +QM
h2+? PT2M C2i 7 +BHBiv #veX2H2MARR2IQH/QHHQr bT2+B7B+ T Q-
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T "iB+mH " T°QT2HH2 2?2 / p "B2/ + ' Qbb@b2+iBQMb- i? i + MMQi #2
T'Q7BH2X h?2°27Q°2-r2 Q#i BM2/ BM/BpB/m H B 7QBH b2+iBQM
HQ+ iBQMb Q7 i?2 #H /2 M/ 72/ i?2K BMiQ PT2MoaSX h?2 bQ7ir 2

B'7QBH + Qbb@b2+iBQMb mbBM; i?2 6n7BH2 QTiBQM- r?B+? Bb

B 7QBH b2+iBQMb-r2 mb2/ * ..iQQH M/ s6QBH iQ MQ K HBx2 i?:
BMiQ PT2MoaSX

h?2 + b2 b2imT 7Q" #Qi? i?2 +QMp2MiBQM H M/ mM+QMp2MiBQM H
TT2M/BX@

JXkXKk PmiTmi _2bmHib K M ;2°

oaS 2 Qéb PmiTmi _2bmHib J M ;2" Bb iQQH i? i HHQrb mb2 b iC
“2bmHib Q7 i?2B° 2 °Q/vM KB+ bBKmH iBQMbX Ai T'2b2Mib p 'BQ
/> ;- KQK2Mi +Q277B+B2Mib- T°2bbm 2 M/ p2HQ+Biv /Bbi'B#miBQN
> T?B+ HBMi2 7 +2X h?2 iQQH Q772'b mb2 @7 B2M/Hv r viQ M
bBKmH iBQM “2bmHib- +QKT 2 i?2KrBi? QM2 MQi?2 - M/ 2tTQ ii?
h?Bb "2bmHIi K M ;2" 7"X¥RBYW2H®HBM; *QMp2 ;2M+2- GQ / .Bbi B#mil
aHB+2- M/ IMbi2 /vX GQ / .Bbi'B#miBQM HHQrb mbiQ M Hvx2 i?2
M/ THQi HQ / /i rBi? bT M HQ+ iBQMX h?Bb /i Bb + m+B H 7Q"  r
T2'7Q°K M+2X IMbi2 /v M HvbBb ?2HTb mb iQ 2t KBM2i?2 Qp2" HH
i2°mbi-iQ [M2-TQr2 - +Q277B+B2Mib- 6PJ- M/ Qi?2 T > K2i2 bX A
/i iIQK F2BM7Q K2/ /2+BbBQMb #Qmi/2bB;M KQ/B7B+ iBQMbX ht
Kmbi M pB; i2iQi?2H mM+? pB2r2° M/ b2H2+ii?2/2bB 2/ QmiTmiX
+ M #2 2tTQ i2/ mbBM; i?2 1tTQ i iQ X+bp #miiQM BM i?2 pbT 2°Q i
/'i BM X+bp 7BH2 7Q  7m’i?2° M HvbBbX Pp2' HH-i?2 PmiTmi _2
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BMi2°7 +2i? i ?2HTb mb2 b ; BM BMbB;?ib BMiQ i?2 2 Q/vM KB+ #2
6Q #2ii2  mM/2 bi M/BM;-i?2 2bmHibK M ;2" IA? b #22M BM+Hm/.

JXkXj LQBb2 PmiTmi BM oaS 2°Q

0aS 2°'Q? bi?2+ T #BHBiviQ T'QpB/2 MQBb2 /i BM //BiBQM iQ 2
i?72 +QmbiB+ M HQ;v K2i?Q/- r?B+? QmiTmib i?2 p2HQ+Biv 7HmM+i
T 2/B+i +QmbiB+ T 2bbm 2 7Hm+im iBQMb BM MQi?2 iQQHX hQ

+ M2M #H2 BiBM i?26LQBb2 M HvbBb6i #rBi?BMi?2 ST QT2HH2
MQBb2 M HvVbBb ivT2- bm+? b 6HV#v- bi2 /v- Q° 6QQiT BMi MQBb2
M/ aA Q 1M;HBb? mMBib 7Q° MQBb2 M HvbBb + M HbQ #2 bT2+B7

h?2 X /# 7BH2 Bb i?2 QmiTmi Q7 MQBb2 + H+mH iBQMb M/ Bbi?2 T
M HvbBb iQQHbX "v miBHBXBM; 0aS 2 ' Qéb MQBb2 QmiTmi-i?2 Qi
bim/B2/ M/ i?2 /2bB;M + M #2 QTiBKBx2/ iQ "2/m+2 MQBb2 2KBbbB
rbmM #H2 iQ BMi2;  i2 LPSSkU B '+ 7i LQBb2 S 2/B+iBQM S Q:"
0aS 2°Q6b MQBb2 + H+mH iBQMb rBi?BM i?2 ;Bp2MiBK2 7" K2X >Qr:
QTTQ imMBIiv 7Q 7mim 2 rQ FX Hi?2Qm;? A7QmM/i? ir2 + MK Mnm
/> +Q277B+B2Mi i2 +? /B HHQ+ iBQM M/ " mM LPSSk MQBb2 M
+QK#BM2 i?2 *6. 2bmHib 7 QK PT2MoaS rBi? LPSSk7Q° 2 Q/vM K
M HvbBb Q7 br2Ti "QiQ bX .m2iQ i?2 +QKTH2tBiv Q7 i?2 T'Q#H2K-
/2bB 2/ QmiTmiX LQM2i?2H2bb-A + Mb22 T QKBbBM:rv7Q'r */ |
rQ FX
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JXkX9 LmK2 B+ Hb+?2K2 M/ Ai2 iBp2 2bB/m H mb2/

0aS 1 PBb pQi2tH iiB+2bQHp2 i? iBMi2; i2b +im iQ /BbFbiQ 7
M HvbBbX h?20aS 1_P bQHp2 mb2b /Bb+'2i2 pQ iB+2b iQ KQ/2H 2
[2;2M2° i2 ;2QK2i'v 7BH2X h?2 bQHp2  i?2M 2p Hm i2bi?2 T 2bbm":
bm 7 +2iQ/2i2°KBM2p 'BQmb 7Q +2b M/ KQK2Mib-bm+? b HB7i-/
HQM; i?2 t- v- MRPXt2hS 1_P 2KTHQvb iBK2@K +?BM; b+?2K2 7C
2[m iBQMb BM i?2 iBK2 /QK BM M/ mb2b #HQ+F@bi'm+im 2/ ; B/ b\
K2b?2b i? i +QM7Q K iQ i?2 "QiQ 6b ;2QK2i'vX h?2 bQHp2 Bb + T #
M/ mMbi2 /v 7HQr T'Q#H2Kb M/ mb2b M BKTHB+Bi iBK2@K "+?BM

hQ Q#i BM MmK2'B+ HbQHmMIBQM iQ i?2 ;Qp2 "MBM; 2[m iBQMb- i
"2bmHIBM; 7 QK i?2 /IBb+ 2iBx iBQM T ' Q+2bb Kmbi #2 bQHp2/X oa
U:2M2" HBx2/JBMBK H _2bB/m HVBi2 iBp2K2i?Q/-r?B+?Bb +QKI|
BM +QKTmi iBQM H 7HmMB/ /vM KB+bX h?2 :J la K2i?Q/ KBMBKBx
Bi2° iBQM #v 7BM/BM; DbQHMIBQM i? i KBMBKBx2b i?2 "2bB/m H B
/Ip Mi ;2 Q7 i?2 :J _1a K2i?Q/ Bbi? i Bi QMHV '2[mB '2b K i'Bt@p2+i
+Q277B+B2Mi K i Bt-r?B+? + M #2 +QKTmi2/ 277B+B2MiHv mbBM; |
2HH@bmBi2/ 7Q T ° HH2H +QKTmi iBOM M/ 7Q  bQHpPBM; H “;2@b
') 1aK2i?Q/Bbmb2/BM +QK#BM iBQM rBi? T '2+QM/BiBQM2 iQ B
i?72 Bi2' iBp2 K2i?Q/X h?2 +?QB+2 Q7 T 2+QM/BiBQM2  + M bB;MB?7
M/ 277B+B2M+v Q7 i?2 bQHp2 X
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_2bmHib M/ .Bb+mbbBQMDb

i i?2 #2;BMMBM; Q7 i?Bb b2+iBQM- i?2 7Q+mb rBHH #2 QM p HB/ i
0aS 2 QX h?27B bibi2T BMpQHp2/p HB/ iBM; PT2MoaS 7Q /2bB;MI
i?72 T"TQT2HH2 b /2bB;M2/ mbBM; PT2MoaS r2°'2 bBKBH " iQ i?2 i2bi
#v Q?2H+?2He)2d H?Bb r b +?B2p2/ #v mbBM; #Qi? PT2MoaS M/ * .
2tTQ iBM; i?72 ahG 7TBH2 Q7 i?2 T QT2HH2 /2bB;M2/ #v PT2MoaS- M
7TBH2 mb2/iQ T'BMii?2i2bi2/ KQ/2HX 7i2  p HB/ iBM; PT2MoaS-i?2
i?72 +QKTmi iBQM H M HvbBb + ""B2/Qmi#voaS 2 Q-r?B+? BMpQH,|
G iiB+2 J2i?Q/ UoGJV M/ +QM/m+iBM; p " BQmb +QMp2 ;2M+2 bim/
i?22 T M2H K2i?2Q/r b MQii?2 #2bi TT ' Q +?2iQ T ' Q+22/rBi?i?2 M H\
iQQHX hQ mM/2 bi M/ i?2 HQ / /Bbi'B#miBQM-i?2p "B iBQM BM HB
i?72bT M Q7 i?2 #H /2 H2M;i? r b bim/B2/X

h?2 0aS 2°Q KQ/mMH2 T QpB/2/ +QMp2 ;2M+2 ?2BbiQ v 7Q  i?2b2 M
MmK#2 Q7 K2b?2b Ui2bb2HH iBQMV-iBK2bi2T bim/v- M/r F2b-r?B
oaS 2 Qob #BHBivX h?2b2 2bmHibr2 2 mb27mH7Q T Q+22/BM; rB
br22T T'QT2HH2 ' bX [//BiBQM HHv- bim/v QM 7QBH + ' Qbb@b2+iB
reB+? B ' 7QBHDb? T2rQmH/ T QpB/2 K tBKmK 277B+B2M+v M/ i? mt
M/ bvbi2K iB+T ~ K2i'B+bim/vQMT QT2HH2 br b+QM/m+i2/- M/ 7
iQ +QK#BM2 rBi? i?2 7TBM/BM;b Q7 i?Bb bim/vX

iN
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9XR o HB/ iBM; PT2Moas

q?2M Ab2i QmiiQ 2tTHQ 2 /B772 2Mi br22T T'QT2HH2 b- Kv BMBIiB |
mbBM; * .iQQH IiQ "2THB+ i2i?2 /2bB;M H 2 /ve)2bi2i#2 m2@+?2
;2biBQM Q7 Kv K2MiQ - Abi "i2/ "2b2 "+?BM; PT2MoaS- T ~ K2i B+
AH2 "M2/i? iPT2MoaS HHQrbi?2mb2 iQ+ 2 i2 j.KQ/2HQ7 M B
KQM 2M;BM22 BM;RIBX K2R2bIQY7ir "2 T2 KBib i?2 + 2 iBQM Q7 i? 2:
B '+ 7i KQ/2H mbBM; 7mM/ K2Mi Hi2+?MB+ HbT2+B7B+ iBQMbX F
TQ'i2/ BM b2p2°" H7Q K ib 7Q  7m'i?2° M HvbBb BM @QRiPXR AT Q; K
7TQmM/ K Mv BMi2 2biBM; M/ mMmbm H B+ 7i/2bB;Mb QM i?2 r2#b
?2 /I mb2/i?2K 7Q° /2p2HQTBM; T'QT2HH2'bX hQ BKT ' Qp2 Kv T Q7B+
i?72 ;,°QmM/ b+?QQH p BH #H2 QM i?2 r2#bBi2- r?B+? Q772 2/ +QKT
[2p2HQT2/ #v " M/QM GBi?2 H M/X Ai iQQF K2 b2p2° H/ vb iQ H2
2772+iBp2Hv- #mi QM+2 A #2+ K2 T Q7B+B2Mi- mbBM; Bi #2+ K2 21

hQ #2;BM Kv p HB/ iBQM T Q+2bb- A "2THB+ i2/ #Qi? +QMp2MiBQM
T QT2HH2 b i2bi2/ #v g?2H+?2H 2i HX mbBM; PT2MoaSX PT2MoasS “
iBQMb- M/ A miBHBx2/i?2ahG 7BH2iQ 2tTQ iBiiQ* ..iQ +QKT "2 B
h #HXR"QpB/2b i?2 T'QT2HH2 +? * +i2 BbiB+b Q7 i?2 Q'B;BM H +
6B;m>@X h?Bb T"QT2HH2 72 im'2b h KQiQ  *6 jytRyX8 "QiQ X h?2
rBi? /12bB;M T ~ K2i2 b HBKXiKB/bB/2TB#H2 BMK&®; M/ RiBQM HHv- 6B;m"
IXIR?Qrb i?2 br22T /Bbi'B#miBQM mb2/ 7Q  i?Bb T QT2HH2 r?B+? rB
P2MiBQM Hbr2Ti "QiQ X 6Q 2 b2 Q7 272 2M+2- ArBHH ?22M+27Q " i"
6+QMp T'QTbo6 7Q  i° /BiBQM H bi® B;?i "QiQ b rBi?Qmi Mv br22Tb
"QiIQ'b bOMM+QMp T QTb6 7Q br2Ti QM2bX

h?2 QiQ  /2p2HQT2/ mMbBM; PT2MoaS + MMQr #2 +QKT 2/iQi?2 Q' E
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Q/2 iQp HB/ i2i?2 /2bB;MXRRH XRBB2HQAb?2Qr i?2 T'QT2HH2 b /2L
BM PT2MoaS- r?B+? 2 M2 "Hv B/2MiB+ HiQ i?2 Q'B;BM H T ' QT2Ht
"QQi b2+iBQM #2BM; QKBii2/ iQ T 2p2Mi i?2 bQHp2  7°QK +  b?BM
Q7 i?2 PT2MoaS T 'QT2HH2  /2bB;M- ahG 7BH2b r2°2 2tTQ i2/ M/

rb +QM/m+i2/ mbBM; * .. iQQHX h?2 "2bmHiBM; +QKT "BbQM Q7
T'QT2HH2 b iQ i?2 Q' B;BM H T QT 28iXiDdBHMYBO M BIM 7288 1?22, 2
Q7 bBKBH "Biv #2ir22M i?2 irQ /2bB;MbX h?Bb p HB/ iBQM +QM7B K
b "2HB #H2 iQQH 7Q  /2bB;MBM; T'QT2HH2'b 7Q  7m i?2> +QKTm

6B;m 2 9XR, " H M+2/ br22T /Bbi ' B#miBQM 7Q  mM+QMp2M
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6B:m 29Xk, IM+QMp2MiBQM HT QT2HH2 +QKT 'BbQM #2ir22M P T2
6 QMi pB2r

6B;m 29X, IM+QMp2MiBQM HT QT2HH2 +QKT 'BbQM #2ir22MPT2
aB/2 pB2r
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6B;m 2 9X9, *QMp2MiBQM HT QT2HH2 +QKT "BbQM #2ir22M PT2M
6 QMi pB2r

6B;m 2 9X8, *QMp2MiBQM HT QT2HH2 +QKT BbQM #2ir22M PT2M
aB/2 pB2r
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O9Xk *QMp2 ;2M+2 bim/v QM oaS 2°Q

+QMp2 ;2M+2 bim/vBb M 2bb2MiB H bT2+i Q7 MmK2 B+ H M Hvb
MmK#2 Q7 Bi2' iBQMb Q  bi2Th "2[mB 2/iQ Q#i BM ++m" i2 M/ bi ¢
T Q#H2KX AM i?2 + b2 Q7 0aS 2°Q- +QMp2 :2M+2 bim/v + M ?2HT
i2bb2HH iBQM MQ/2b-r F2 MQ/2b- M/ iBK2 bi2Tbh 2[mB 2/iQ Q#i B
T QT2HH2 /2bB;MX

hQ T2 7Q K +QMp2 ;2M+2 bim/vBM oaS 2 Q-r2+ Mp vi?2 MmK#:
r F2 MQ/2b- M/ iBK2 bi2Th M/ Q#b2'p2 ?2Qri?2 "QiQ T2 '7Q K M+2
#v b2iiBM; HQrp Hm2 7Q 2 +? T ~ K2i2° M/ ;" /m HHv BM+ 2 bBM;
+m p2 +QMp2 ;2biQ bi #H2 bQHMIBQMX h?Bb T 'Q+2bb + M #2 iBK:
iIQ 2Mbm 2 bi #H2 M/ i mbi7mH 2bmHibX

6Q 2t KTH2- BM i?2 + b2 Q7 i?2 "QiQ M HvbBb-r2 + M bi i rBi? I
M/ BM+ 2 b2 i?2K mMMiBH i?2 T2'7Q K M+2 +m p2 +QMp2 ;2biQ bi
i72 T2 7Q K M+2 +m ' p27Q 2 +?2b2iQ7 T K2i2'b M/ Q#b2 p2 ?2Qr B
T K2i2 p Hm2bX h?2 7BM Hb2iQ7 T * K2i2 ' bb?QmH/ #2 +?Qb2M #
*2[mB 2/ 7Q i?2 T "iB+mH " /2bB:M T Q#H2KX

gBi?Qmi T2 7Q KBM: +QMp2 :2M+2 bim/v- r2 "BbF Q#i BMBM; BM
H2 /iQ +QbiHV2 "Q b BMi?2/2bB:M T Q+2bbX h?mb- H2i6b #2;:BM r
r?B+?? b bB;MB7B+ MiBKT +i QM i?2 i? mbi M/iQ [m2 7B:m 2bX

9XkXR h2bb2HH iBQM MQ/2 bim/v

h?2 i2bb2HH iBQM MQ/2 bim/vBMpQHpP2b M HVXBM; i?22772+i Q7 -
iBOM MQ/2b HQM2 QM i?2 ++m’ +v Q7 i?2 2bmHib Q#i BM2/ 7°QK
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"2 /Bbi'B#mi2/ BM irQ /B '2+iBQMb, bT MrBb2 ULmKnIV M/ +?2Q /rk
MmK#2 Q7 MQ/2b BM 2 +? /B '2+iBQM + M /Dmbi2/iQ +RBRp2 /B77.

"VvBM+ 2 bBM; i?2 MmK#2 Q7 i2bb2HH iBQM MQ/2b-r2 + M Q#i BM K
+QbiQ7BM+'2 b2/ +QKTmi iBQM HiBK2X PMi?2Qi?2 2 M/- 2/m+B
MQ/2b + M 2/m+2 +QKTmi iBQM H iBK2- #mi ii?2 +Qbi Q7 ++m"  +v

h?2°'27Q°2- T2 ' 7Q KBM:; i2bb2HH iBQM MQ/2 bim/v Bb + m+B H iQ
Q7 MQ/2b M22/2/ iQ +?B2p2 i?2 /2bB 2/ H2p2H Q7 ++m’  +v r?BH2
iBK2X AM PT2MoaS- i?2 MmK#2> Q7 MQ/2b mb2/iQ 2T 2b2Mi i?2 T
+QMi QHH2/i?2°'Qm;? i?2 6h2bb2HH iBQM& b2iiBM;X "v /27 mHi- PT2
MQ/2b T2 #H /2 b2;K2Mi-#mii?Bb + M#2 BM+ 2 b2/ Q /2+ 2 b2/X

j-PT2MoaS ? b mb2 BMi2 7 +2i? i HHQrbmbiQ +QMi QK i?2i2bb
b?Qrb i?72 T"QT2HH2 ;2M2" HBM7Q BMi2'7 +2-r?2 2r2 + M ++2Dbt
+HB+FBM; QM 6L mKnld Q" 8XmKI'gX{&A6BpB/2 # B27 BMi"Q/m+iBQM
p Hm2b-bm+? bi?2B° KBMBKmK M/ K tBKmK p Hm2b M/ BMr? i /B

G2i6b 2t KBM2 i?2 2772+i Q7 i2bb2HH iBQM QM i?2 p Hm2b Q7 i? ™ m
QTiBK Hp Hm2 7Q" #Qi? T ~ K2i2'bX hQ BbQH i2i?22772+i Q7 LmK
2i2 b +QMbi Mi M/ Q#b2 p2/ Bib BKT +i QM i2Rid®baNHiB X Bp B K2 B ; m
1?7 11?2 i2bb2HH iBQM ? b /B 2+i BKT +i QM i?2 i? mbi M/ iQ [m2
LmKnl "2bmHib BM /2+ 2 b2/i? mbi M/ BM+ 2 b2/ KQK2Mi- BKTHVBNM
vVB2H/b ?B;?2 i? mbi7Q HQr2 K2b? +QmMiX >Qr2p2 -BM+'2 bBM
H2 /iQ HQr2 i? mbip Hm2b M/ i?2M Bi +QMp2 ;2bX 7i2 2p Hm iB
i?72 QTIBK Hp Hm2b 7Q° LmKnl M/ LmKng 2 "QmM/ R8y M/ Ryy-
+?2Q /rBb2 MmK#2 Bb i?2M /Dmbi2/ # b2/ QM i?2 bT MrBb2 i2bb2HF
2T Q/m+B#BHBiv Q7 "2bmHib- ArBHH mb2 i?2 QTiBKBx2/ p Hm2b Q
Ry8i?2 Qm;?Qmi Kv bim/vX h?2b2 p Hm2b rBHH 2K BM +QMbi Mi/m"
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6B:m 2 9Xe, *QMp2 :2M+2 “2bmHi QM h2bb2HH iBQM Q7 Lmk

6B;m 2 9Xd, *QMp2 :2M+2 "2bmHi QM h2bb2HH iBQM Q7 LmKnl
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6B;m 2 9X3, *QMp2 ;2M+2 2bmHi QM h2bb2HH iBQM Q7 LmK

6B;m 2 9XN, *QMp2 ' ;2M+2 "2bmHiIi QM h2bb2HH iBQM Q7 LmKnq



O
=1}
[N

93 +Nzy T :Y 7 & 2é2/0 «

OXkXk q F2 MQ/2 aim/v

g F2 MQ/2b "2T 2b2Mi i?2 r F2 #2?BM/ i?2 T'QT2HH2 - r?B+? Bb K
#v i?2 #H /2b b i?2v KQp2 i?°Qm;? i?2 B X h?2r F26b #2? pBQ " +
i72 T'"QT2HH2 6b T2 7Q K M+2- bQ T2 ' 7Q KBM; r F2 MQ/2 bim/v
i72 QTIBK H MmMK#2> Q7 MQ/2b M22/2/ iQ ++m  i2Hv 2T 2b2Mi i?:
+QKTmi iBQM H iBK2X

PT2MoaS +QMi QHb i?2 MmK#2" Q7 r F2 MQ/2b i? ' Qm;? i?2 6g F2n
h?2 /27 mHi p Hm2 Bb e9 r F2 MQ/2b rBi? j Bi2 iBQMb T2  #H /2 b~
/IDmbi2/ 7Q ;2 i2° ++m  +vX

AM+'2 bBM; i?2 MmK#2 Q7 r F2 MQ/2b + M T QpB/2 KQ 2 ++m" |
r F2-#miBi HbQ "2[mB 2bKQ 2 +QKTmi iBQM H 2bQm +2bX *QMp?2
Kv MQi ++m” i2Hv + Tim 2 i?2 r F26b #2? pBQ - "2bmHiBM; BM H
T 2/B+iBQMbX h?mb- Biébh + m+B H iQ 7BM/ i?2 QTiBK H MmK#2°
MmK#2 Q7 Bi2  iBQMb 7Q° ;Bp2M T 'QT2HH2 /2bB;MX h?Bb + M ;
bim/vr?2°2/B772 2Mi MmK#2 b Q7 r F2 MQ/2b 2 i2bi2/- M/i?2B  E
T QT2HH2 T2 7Q K M+2 Bb M Hvx2/X

h #H2XRBbib i?2 BMTmi /i mb2/ 7Q° HH i?2 +QMp2 ;2M+2 bim/B2|
i?72b K27Q i?2 +QMp2 ;2M+2 bim/B2b +QM/m+i2/ QM o0aS 2 QX h?:
i?21r F2 MQ/2b Bb b? Q¢MMB'NKSBHHQIrBM; mb2'b iQ bT2+B7v i?2 MmK#
M/ i?2 KBMBKmK M/ K tBKmK p HmM2bRMWM@RERXRQr6IB2 r F2 bim/v

"2bmHib- BM/B+ iBM; /B 2+i 2H iBQMb?BT rBi?iQ [m2 M/ M BM/I
T 2/B+iBQMbX h?2 "2bmHib +QMp2 ;2 bbQQM bi?2r F2MQ/2 Mmk
AQTi2/ 7Q k8er F2 MQ/2b iQ +Q "2+iHV + Tim 2 i?2r PXRKm+im";
6mi?2° /2i BHb QM i?2 pQ i2t 7Q 'K iBQM ‘2 /Bb+mbb2/ T 2pBQmbH
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h #H2 9XR, AMTmi T > K2i2'b7Q  +QMp2 ;2M+2 bim/B2

* b2 . _2VMQH/bLQX QF . .

b2im7 -7 o ninf MmK#2' 2pQHmig'Gig P12MMbBVYU
. , XyyRk8 RXkkS8

0GJ Kyyy km/s RJjYNNK9X|] Ry L>J//2y7ymHikg/m3

6B:m 2 9XRy, *QMp2 :2M+2 "2bmHi Q7 q F2LQ/2b QM h?"

6B;:m 2 9XRR, *QMp2 ;2M+2 "2bmHi QM q F2 LQ/2b QM JQ



O
=1}
[N

8y +Nzy T :Y 7 & 2é2/0 «

6B;m 2 9XRk, g F2MQ/2 bi'm+im 22t KTH2 Q7 bBKmH i

9XkXj] hBK2 bi2T bim/v

iBK2 bi2T bim/vBb ivT2 Q7 bBKmH iBQM M HvbBbi? i BMpQHp2b
MmK2 B+ HbBKmMH iBQM iQ BMp2biB; i2 Bib BKT +i QM i?2 ++m" +
AM +QKTmi iBQM H 7HmMB/ /vM KB+b U*6.V- 7Q 2t KTH2- i?2 iBK2 I
i? ii?2bQHpP2° /p M+2b #2ir22M 2 +? + H+mH iBQM bi2TX *?2QQbBN
Bb+ m+B H7Q Q#i BMBM; i'mbi7mH 2bmHib- b Bi 772+ib #Qi? i?:
277B+B2M+v Q7 i?2 7THQr / Ti2/ r F2X iBK2 bi2T i? i BbiQQ H ;2
i72 bBKmH iBQM- r?BH2 iBK2 bi2Ti? iBbiQQ bK HH + M H2 /iQ 2t
+QMp2 ;2M+2 7 BHmM 2- M/ bHQr /QrM i?2 bBKmH iBQMX h?Bb ivTB
Q7 bBKmH iBQMb rBi? /B772 2Mi iBK2 bi2Tb M/ +QKT "BM; i?2 “2bn
‘MM 7Q° 7Bt2/T2'BQ/Q7iBK2 Q mMiBH bT2+B7B+ +QMp2 ;2M+2
i?2M #2 M Hvx2/iQ /2i2 °KBM2 i?2 QTiBK H / Ti2/r F2 #2?BM/i?2 ¢
/2bB 2/ H2p2H Q7 ++m  +v M/ +QKTmi iBQM H 277B+B2M+vX AM -
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rBHH /2T2M/ QM i?2 bT2+B7B+ bBKmH iBQM b2imT M/ i?2bQHp2 m
1?72 /1QK BM- i?2 +QKTH2tBiv Q7 i?2 ;2QK2i v- M/ i?2 T?vbB+b #2BM
i?72 QTIiBK HiBK2 bi2TX

AM PT2MoaS- i?2 iBK2 bi2T Bb +QMi"QHH2/ #v i?2 6hBEKRPB#2TO b2i
[2i2 °KBM2b i?2 iBK2 BMi2 p H #2ir22M bm++2bbBp2 Bi2"  iBQMb Q"
T2HH2 X "v /27 mHi- PT2MoaS mb2b iBK2 bi2T Q7 yXyyRk8 b2+QM
MmK#2 Q7 iBK2 bi2Tbh r?B+? Bb 2[mB#nH2iMBbQ+ MK{PHhBR3 2 b2/ Q
+'2 b2/ /2T2M/BM; QM i?2 /2bB 2/ H2p2H Q7 ++m > +vX h?2 T K2
iBK2bi2T- MMK#2 Q7 "2pQHmMiBQMb- M/ iBK2&i#bg Bk 2 MBibBoke Q2 MXE
aBM+2 i?2 iBK2 bi2T bBx2 BKT +ibi?2*Qm  Mi@6 B2/ 'B+?b@G2rv U
7 +iQ i? i+ M 772+ii?2 ++m > +v M/ bi #BHBiv Q7 i?2 bBKmH iBQJ

hQ BKT ' Qp2i?2 bBKmH iBQM6b ++m’ +v- ° M;2QQIy@ i OKTM 202, H 2t
"2pQHmMIBQM rr b bim/B2/X h?2 "2bmHib bi " irZ2/B#+QMB P 2;ilB M2;H "B v N
/[2T2M/2Mi QM i?22 ivT2 Q7 r F2 ;2QK2i'v "2H t iBQM H:Q 'Bi?KX 7i2
112KTib- iBK2 bi2lM2QvBay2 bi2T r b b2H2+i2/- "2[mB BM; bBt@iBK?2 |
"2pQHMIBOQMX AMi2 2biBM;Hv- mMMHBF2 KQbi +Q/2b- BM+'2 bBM
"2bmHi BM BKT ' Qp2/ T2 7Q K M+2 7Q" i?2 0aS 2°Q bQHp2 X h?2 +
bmTTQ iBM; 2pB/2M+2 7Q  i?Bb +QM+HmMbBQM rBi? MmK#2" Q7 iBK:
iQ [m27Q +QMp2MiBQM H QiQ° M/ mM+QMp2MiBQM H "QiQ X

6BOXP?Qrb +QMp2 ;2M+2 bim/v QM i?2 iBK2 bi2T bBx2 7Q" i? mbi
+QM/m+i2/X h?2 “2bmHib b?Qr2/i? ii?2i? mbi T 2/B+iBQM BMBiB F
bBx2 /2+°2 b2/X >Qr2p2°- i +2°i BM TQBMi- i?2 i? mbi T 2/B+iBQ
/2pB i2 7°QK i?2 +im Hp Hm2 b i?2 iBK2 bi2T bBx2 /2+ 2 b2/ 7m i’
i72 +QMp2 ;2M+2 HBKBi M/ 2T 2b2Mib i?2 bK HH2bi iBK2 bi2T bE
K BMi BMBM; bi #H2 "2bmHibX
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bb?QrM BMXGBd/9XRid?2 Qp2  HH T2 7Q K M+2 ;" /m HHv "2 +?2/ +Q
7i2° eiBK2 bi2T-r?B+? ArBHH mb2 i? " Qm;?2Qmii?2 T ~ K2i B+ bim
2T 2b2Mi2/ BMRBIB22 i? mbi M/ iQ [m2 +Q277B+B2Mib “2/m+2/ ;" Ir
bi2T BM+ 2 b2/- TT ' Q +?BM; i?22tT2 BK2Mi Hp Hm2bX h?2 27Q 2
T Q+22/ rBiBEKR bi2T 7Q " i?2 bim/vX

6B;m 2 9XRj, *QMp2 ;2M+2 bim/v 2bmHib QM iBK2 bi2T 7Q i?"

6B;m 2 9XR9, *QMp2 ;2M+2 7Q" p bi  M;2 Q7 iBK2bi2T M;H
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6B;m 2 9XR8, *QMp2 ;2M+2 7Q" p bi  M;2 Q7 iBK2bi2T M;H

6B;m 2 9XRe, *QMp2 ;2M+2 bim/v QM i?2 Fh S2'7Q K M+2 +m p2



O
=1}
[N

89 +Nzy T :Y 7 & 2é2/0 «

6B;m 2 9XRd, *QMp2 ;2M+2 bim/v QM i?2 FZS2 7Q K M+2 +m p2

UV miQiBK2 IWi2BIPRKBe r F2 MQ/2b#V eéBK2 bi2T rBi? k8er F2 MQ/2b

6B;m 2 9XR3, S?vbB+ H 2T 2b2Mi iBQM Q7 iBK2 bi2T rBi?
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O9XkX9 *"Qbb@b2+iBQM bim/vQML * b2 B2b B 7QBH

h?Bb b2+iBQM /2Hp2b BMiQ i?2 "2 bQMb r?v R@b2'B2b Q" Re@b2'E
T°272°°2/ BM T°QT2HH2" /2bB:MX AMBIiB HHv- i?2 bim/v +QMbB/2"
TQT2HH2 /2bB;M- M K2Hv i?2 Re@b2'B2b M/ e@b2'B2b L * B 7C

h?2 PT2MoaS bQ7ir "2 T'QpB/2b M QTiBQM 7Q  mb2'b iQ BMTmi i
/IBIBQM iQ i?2 MQ K Hb? T2b M/ L * b2 'B2bX hQ K BMi BM mMB "
i2°Qm;?2Qmi i?2 bim/v- HH Qi?2 T > K2i2 b r2°2 F2Ti +QMbi Mi- M
#v p "BQmb B 7QBH b? T2br b THQIii2/X h?29XRNMHiD-H2TB 472/ BM
Re@b2'B2b B 7QBH T Q/m+2b ?B;?2  i? mbi +QKT "2/ iQ Qi?2" B
ed b2°'B2bX h?Bb Q#b2 p iBQM BM/B+ i2b i? i i?2 Re@b2 B2b B'7
iQ ;2M2° i2 KQ 2 i? mbi +QKT "2/iQ i?2 Qi?2° B 7QBHb bim/B2/X t
T K2i'B+ bim/v- i?2 Re@b2'B2b L * B 7QBH rBHH #2 mb2/ /m2 i
;2M2° iBM; ?2B;?2 i? mbiX

6B;m 2 9XRN, *"Qbb@b2+iBQM bim/vQML * b2 B2b B"
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9Xj o HB/ iBM; oaS 2 Q

h?2T ' Q; KoaS 2 Q- b/2BY-B#H2MBEI'Q/vM KB+ M HvbBbiQQH Ii? i-
i?BM@bm 7 +2 M HvbBb mbBM; #Qi? i?2 pQ i2t H iiB+2 K2i?Q/ M/
'2M2° HBx2/pQ'i2t HQQTbX h?2p HB/ iBQM Q7 +QKTmi iBQM H 7H
0aS 2°QiviB+ HHvBMpPQHpP2b +QKT "BM; i?2 "2bmHib Q7 i?2bQ7ir
i?72 b K2 +QM/BiBQMbX 0aS 2 °Q BM+HmM/2b MmK#2 Q7 p HB/ iBQM
i2bi M/ p2'B7vi?2 ++m’ +v Q7 i?2bQ7ir "2X h?2b2p HB/ iBQM + b2
B '+ 7i +QM7B;m" iBQMb M/ QT2 iBM; +QM/BiBQMb M/ ? p2 #22M
/i M/ Qi?2 +QKTmi iBQM H K2i?Q/biQ 2Mbm 2 i? ii?2 ‘2bmHib °:
PM2 Q7 i?2p HB/ iBQM + b2b BM oaS 2°'Q BM+HmM/2b,

L * yyRk B 7QBH, h?Bb p HB/ iBQM + b2 i2bib i?2 ++m’ +v Q7 i?2
HB7i M/ /" ; Q7 bBKTH2 B 7QBHX 1tT2 BK2Mi H/ i ? b#22M +QK"”
i?2v 2t?B#Bi ?B;? H2p2H Q7 ; 22K2MiX

h?2b2 p HB/ iBQM + b2b /2KQMbi i2 i?2 ++m +v M/ 2HB #BHBi\
Q7 /B772°2Mi B '+ 7i +QM7B;m" iBQMb M/ QT2  iBM; +QM/BiBQMHbh
i?72 bQ7ir "2 + M #2 mb2/ 7Q"  T'2HBKBM ‘v /2bB;:M M/ M HvbBb Q7
Hi?Qm;? MQ T ' Qp2M /i rb p BH #H2iQ bmTTQ ibi M/ HQM2 T°QT
Im+i2/i?Bb p HB/ iBM; T°'Q+2/m 2X

AM i?Bb + b2 i?2p HB/ iBQM T Q+2bb rQmH/ BMpQHp2 +QKT "BM: i~
T2HH2 T2 7Q K M+2 /i #v o0aS 2 QrBi?i?2 2tT2 BK2Mi H/ i X

hQ p HB/ i2i?2 bQHp2 -i?22 7B bi bi2T rQmH/ #2 1iQ + 2 i2 +QKTmi
T2HH2 BM 0aS 2°'QX h?BbrQmH/ BMpQHp2 BKTQ iBM; i?2 "QiQ 6b ;
rb/QM2 #v PT2MoaS Mvr v- M/ b2iiBM; mTi?2 TT ' QT'B i2 +QM/BiB
BM+HmM/BM; i?2 7°22bi’2 Kp2HQ+Biv- M;H2b Q7 ii +F- M/ Qi?2" "2
PM+2 i?2 bBKmH iBQM Bb +QKTH2i2- i?2 “2bmHib rQmH/ #2 +QKT
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/i 7Q i?72 b K2 +QM/BiBQMbX h?Bb rQmH/ BMpQHp2 +QKT "BM; i’
T2 ' 7Q K M+2 +m p2b rBi? i?72 2tT2 BK2Mi H/ i r?B+? BM+Hm/2b h*
*Q@277B+B2Mi- M/ Qp2° HH277B+B2M+vX h?2H mM+? pB2r2°  b?Q
T 2/B+i2/ #voaS 2 QrQmH/ HbQ #2 pBbm HBx2/7Q" #2ii2 " mM/2 b
rF2 M HvbBbX

>2'2-r2 rBHH M Hvx2 T2 7Q K M+2 THQib ;2M2" i2/ mbBM: /i 7 Ql
r2 2 ;2M2° i2/ mbBM; +QMp2°;2/ i2bb2HH iBQM MmK#2 b-r F2 MQ/.
IXKBbTH vb i?2 T'TQT2HH2 T2 7Q K M+2 THQi + 2 i2/ mbBM; PT2N
7Q kyyy "TK- r?BRXIBBthmmdi" i2b i?72 2tT2 BK2MIXKK 22 By m ™ 2

p HB/ +QKT 'BbQM Q7 #Qi? THQibiQp HB/ i2i?20aS 2°QbQHp2"rB
>Qr2p2 -i?2°2Bb bHB;?i/Bb+ 2T M+vBMi?2/ i -T "iB+mH "Hv i?E
yXjVr?22°2i?22T°QT "2 +?22b K tBKmK 277B+B2M+vX h?2 p "B iBQM E
QT2 iBOQM +QmH/ ++QmMi7Q  i?Bb/Bb+'2T M+vBM 2 H@rQ H/ b+:
bQHp2 i? i/Q2b MQi +QMbB/2" 2vMQH/b MmK#2  2772+ibX L2p2i
i?72b2 "2bmHib "2 T"TQKBbBM; 7Q° 7m’i?2° M HvbBbX Ai Bb MQi mN
IB77B+mHiIiB2b BM i?Bb "2;BQMX L2p2 i?2H2bb- i?2 /i b?Qrb 2
_SJp Hm2b- b+ M #2 b22M BM i?72 7TQHHXMXB8M' XNHTB b 77 TQ Kb@BAim " 2
bBKBH * +QKT 'BbQMb #2ir22M 2tT2'BK2Mi H M/ bQHp2 /i 7Q R«
~SJ- M/ kdyy SIJIX

AM i?Bb /Bb+mbbBQM-r2? p2 T'BK "BHv 7Q+mb2/ QM p HB/ iBM; i?
#H /2bX >Qr2p2°- Bi Bb 2[m HHv + m+B HiQ p HB/ i2i?2 T2 7Q K N
"QiQ - 2722/ iQ b OmMM+QMpd 7Q  # 2pBivX h?2 p HB/ iBQM T° Q-
T QT2HH2 b mbBM; PT2MoaSBOKHSIQrMpRM 6B2h2 K v #2 _2vMQH/b M
2772+ib T 2b2MiX AiBb TT 2Mii? ii?2277B+B2M+v Bb bHB;?iHv H
i72 "2bmHib "2bmT2'BQ iQi?2 +QMp2MiBQM HT QT /i 7Q  HQr2"
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bi® B;?i7Q°r °/ HQ / /IBbi'B#miBQM THXXIBQ pBbBMH2MBBI BBQ 7 HC
/IBbi'B#miBQM #2ir22M +QMp2MiBQM H M/ mM+QMp2MiBQM HT QT
Im " BM; i?72 T K2i B+ bim/vX h?2°27Q 2-r2+ M 7m’i?2 T Q+22/rB
Q7 br22Tbh mbBM; QT2MoaS M/ o0aS 2 QX >Qr2p2 -r2 Kmbi F22T BM
i?2 BMpBb+B/ bQHp2" M/i?2 2vMQH/b MmK#2  2772+ibX

6B;m 2 9Xky, S2°7Q K M+2 +m ' p27Q  i?2 *QMp2MiBQM H S QT #v 1t
e
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6B;m 2 9XKkR, C pfb Fh- Ry Z*QMp2MiBQM H S QT #voaS 2 Q ik

6B;m 2 9Xkk, *QKT "BM; i?2 T2 ' 7Q K M+2 +m ' p2b Q7 *QMp2MiBQ!
kyyy TK
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6B;m 2 9Xkj, *QKT "BM;i?2T2'7Q'K M+2 +m p2b Q7 IM+QMp2MiBQ M
i kyyy TK

6B;m 2 9Xk9, HQ / /Bbi'B#miBQM #2ir22M +QMp2MiBQM H M/ m|
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9X9 S  K2i' B+ bim/vQMIM+QMp2MiBQM H ar

h?Bb b2+iBQM rBHH 7Q+mb QM T ~ K2i B+ bim/vQ7 mM+QMp2MiBQ
i?72 BKT +i Q7 p "BQmb br22T M;H2b QM T QT2HH2 T2 7Q K M+2X
ii2MiBQM 7Q  i?2B° #BHBiviQ '2/m+2 MQBb2- pB#  iBQM- M/ iBT
/p Mi ;2b- i?Bb /2bB;M TQb2b +? HH2M;2b BM i2°'Kb Q7 BM+"2 b2
K Mm7 +im BM;X hQ 2Mbm 2 +QMbBbi2M+v- HH br2Ti T QT2HH2 b |
b2'B2b L * T Q7BH206X h?2 br2Ti M;H2b iQ #2 2t KBM2/ "2 b+ H2/
i2bi2/ #v q?2H+?2H 2i H- M/ bvbi2K iB+ T > K2i'B+ bim/v Q7 yiQ d
+QM/m+i2/rBi?i?2b K2hKQiQ jytRyX8*6 'QiQ  +QM7B;m" iBQMX
Q772  BMbB;:?ib BMiQ i?2 BKT +i Q7 /B772 2Mi br2Ti M;H2b QM T ¢
QTiBKBXx iBOQM Q7 br2Ti T'QT2HH2  /2bB;:M iQ +?B2p2 /2bB 2/ T2"
b2+iBQM rBHH 2t KBM2 ?Qri?2 HQ / /Bbi'B#miBQM p 'B2b + QbbbT
h?2HQ //Bbi' B#miBQM Bb M 2bb2MiB H7 +iQ BM /2i2 ' KBMBM; i?2
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