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Slamming of High Speed Craft: A Parametric Study of Severe Cases

Robert J Van Erem

(ABSTRACT)

High-speed planing craft slamming into waves can cause structural damage to the vessel as
well as hinder or injure personnel onboard. As a result, it is one of the primary constraints
that limit the operating envelope of high-speed surface vessels. The controlled motion ex-
periments presented in this thesis were designed to be an intermediate step between vertical
water entry tests of a wedge and a traditional tow tank experiment of a planning hullform in
waves. This allowed a deeper study of the hydrodynamic loads that occur during slamming.
A planing hull model was subjected to controlled motions in the vertical plane to replicate
the types of slamming motions that a vessel may experience in the ocean. The slamming
events investigated were chosen based on towing tank experiments previously conducted at
the U.S. Naval Academy. Hydrodynamic forces were measured globally and also at partic-
ular locations near the bow. The vertical motions were programmed into a pair of linear
actuators that were rigidly mounted to the towing carriage. The towing carriage prescribed
the horizontal motion. Each actuator was independently controlled and capable of moving
at 1.3 m/s and 15 m/s?. Pressure sensors were used to measure the pressure time history
at discrete points on the model. Force sensors mounted beneath the actuators were used to
compute the overall slamming load and moments induced by the slam event. A combination
of other sensors were used to verify the accuracy of the prescribed motion profile. The results
suggested that total impact velocity is correlated with the load growth rate. In addition, the
velocity normal to the keel was found to be most impactful on the magnitude of the peak

force.
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Robert J Van Erem

(GENERAL AUDIENCE ABSTRACT)

The goal of this thesis was to understand the effect of high-speed boats impacting waves.
These wave slamming events can harm the boat and make people sea sick onboard. Conse-
quently, the top speed at which these high-speed boats can operate safely is often limited
by these wave impacts. The approach taken for this study involved using a model boat
that had similar features to high-speed boats seen in the real world. The model underwent
specific movements to replicate the impact that occurs when a real boat encounters waves
at sea. This method sought to identify important parameters that determine the severity
of the slam event. A Vertical Planar Motion Mechanism simulated the slamming motion,
allowing the model boat to move at high speeds relative to its size. A variety of sensors
located throughout the model collected data on the slam event. The combination of these
sensors helped paint a picture of what is occurring during the entire slam event. This study
focused on the dynamics that are measured by the sensors. This included the pressure at
important locations, the force on the whole model, and the way that the model moves. The
Office of Naval Research provided both financial and intellectual support that makes this
research possible. Beyond the ONR, many other academic, commercial, and military groups

had given their support for this work.
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The effects of slamming continue to be one of the primary constraints on the operating enve-
lope of high-speed planing craft. Slamming between the hull body and the free surface occurs
when the high-speed vessel encountering waves emerges from the surface and then re-enters.
Frequent slamming events cause structural damage to the vessel, damage instrumentation
on board, and increase the risk of injury and seasickness among the crew. Most classification
societies have little to no regard for hydroelasticity in their current design criteria for high-
speed craft. This leads to designs that are overly conservative in their structural thickness to
handle slamming and therefore have a heavier weight. Further understanding of the physics
of slamming events and the hydroelasticity of the hull can allow for designs that are lighter

in weight, mitigate the severity of slamming events, and increase the operation envelope.

RXR J DQ  ai F2?QH/2 b Q7 i?2 aH KKBM: S C

Planing hullforms take advantage of hydrodynamic forces to allow the vessel to sustain
higher speeds. The rise in popularity of planing hull boats has made this slamming problem
increasingly relevant to government, private, and commercial stakeholders that need to have
high-speed vessels. The coast guard is one such stakeholder that uses these planing vessels
regularly in situations where time is limited and high-speed is necessary. Imagine the scenario

of a coast guard vessel that receives a call to rescue passengers onboard a sinking boat in a



2 +NZy 1 SYBé 2

storm. In this life saving mission, the time it takes to make it to the sinking boat will be
critical. The coast guard cannot afford to delay their arrival to be successful. However, the
current overly conservative slamming models used in design result in reduced top speed. As

a result, these current models can directly limit mission success.

The slamming problem is something that recreational high-speed boat owners face often.
Repeated wave slamming causes frequent acceleration spikes that will make passengers un-
comfortable and possibly sea sick. This forces the owner to either significantly reduce their
speed or turn home and end the day on the water. The scenario reduces the value of the

vessel for the customer and the reputation of the boat maker.

The slamming problem also extends to the world of autonomy, with the recently increasing
desire for unmanned high-speed vessels. The autonomous vessels rely on control systems
that are reactive since models to predict the ship dynamics of these slam events are limited.
Further understanding of the physics behind the slamming problem can allow for better
models to be developed and faster reacting feed forward controls to be implemented. These
are just a small set of examples of the many scenarios that are severely impacted by wave

slamming events.

The Office of Naval Research has made it a priority to develop better models to predict the
effects of wave slamming events, particularly on high-speed planing hullforms. This research
is a small part of the ONR slamming research project being carried out by multiple naval
offices and universities across the country. Being a part of such a large and organized effort
has provided this novel research with the necessary resources and foundation to further the

understanding of these slamming events from a new perspective.

«
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Slamming tests performed at the Virginia Tech Impact Basin will utilize a deterministic
approach to increase the understanding of slamming events. Utilizing a dynamic model that
sets the water surface as the reference point, the relative surge, heave, and pitch of the boat
can be calculated for a particular type of slam. These relative motion parameters applied
to the vessel slamming into calm water simulate an equivalent slam of a moving vessel into
a traveling wave. This relative dynamics model allows for equivalent physical data to be
collected on the slamming event without the use of a wavemaker. Currently, the Virginia
Tech Advanced Towing Facility is equipped with a carriage that allows for controlled surge
motion on an attached model. The Vertical Planar Motion Mechanism (VPMM), which
is attached to the carriage, will allow for simultaneous control of surge, heave, and pitch
motion of an attached model. This thesis pertains to surface models; however, the VPMM
is capable of subsurface model control as well. The control of these key motion parameters
will allow for more complexity to be incorporated into the dynamics involved in slamming
events compared to the traditional wedge drop experiments. The data collected during this
study will be used to determine key motion parameters in slamming events and the severity

of their effects.

RXj] h?2bBb Pp2 pB2r

The introduction of these thesis includes a discussion on who is impacted by the slamming
problem and an approach to further understand it. This discussion was just presented here
in Chapter 1. Chapter 2 contains a literature review on relevant background information

collected in previous research. The next chapter, Chapter 3, goes over the dynamic theory
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and equations used to develop the novel test method. Chapter 4 discusses the experimental
setup of the towing tank carriage, vertical planar motion mechanism, data acquisition system,
and generic prismatic planing hull model. All the systems and associated equipment are
reviewed in detail. Chapter 5 presents the collected data and a discussion of the results.
Also included in that chapter are the limitations of the system that were discovered through
testing. Chapter 6 contains the conclusions drawn from the collected data and suggestions

for future work to move this research forward.
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The broad impact and complexity of the wave slamming problem have led to many re-
searchers attempting to gain a better understanding. The following chapter will dive into

the past research that laid the groundwork for the work presented in this thesis.

kXR 1 "Hv gQ F IbBM; JQK2MimK h?2Q" v
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Early research to study the water entry of seaplanes laid the groundwork for studying planing
hull vessels slamming into waves. von Karman (1929) utilized momentum theory to devise
a method for estimating the peak pressure during water entry [1]. The von Karman method
was applied to a horizontal cylindrical body with a wedge shaped submerged section as it
struck a horizontal surface of water. The added mass applied to the wedge as it enters the
water is approximated as half the mass of fluid contained in a cylinder with a diameter
equal to the width of the wedge. von Karman assumed the effect of air suction as the wedge
enters the water to be negligible, thereby halving the overall mass by discounting the added
mass. After a mathematical derivation using momentum theory, von Karman arrived at the

conclusion that the average pressure seen on the wedge is equal to

5
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where P is the force of impact, X is the width of the wedge, g is the acceleration of gravity,

is the density of water, vy is the velocity at the moment of first contact, is the deadrise
angle, = g, and W is the weight of the body per unit length. The term % represents
the dynamic pressure corresponding to the impact velocity, and the term cot( ) is the
theoretical factor of increase. This average pressure formula implies that the maximum

pressure occurs along the centerline of the wedge, where the width approaches zero. The

formula for the maximum pressure on the plate is
Pk t = TFS cot( ).

This method assumed a horizontal water surface, or calm water. von Karman predicted that
the waves may cause pressure of the same order as the results calculated using this pressure
formula. In the conclusion of the 1929 paper, von Karman suggested future research on the
variation of the pressure with time and the variation of the pressure over the length of the
wedge would be of importance. This thesis work will cover both of these topics in the results

and discussion contained in Chapter 5.

KXRXK h?2q:M2 J2i?Q/

Soon after von Karman derived these equations, the theory was applied to the landing of
seaplanes in rough sea conditions. The report “Landing of Seaplanes” written by Wagner
(1932) discussed the theoretical and practical aspects of seaplanes landing on water [2].
Wagner noted that significant forces occur in the early moments of the slam event. When
the keel of a seaplane touches the water surface, it experiences an initial impact force. This

impact force is a function of the velocity profile, the angle of impact, and the properties of the
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water surface. After the initial impact, hydrodynamic forces become more prominent. These
hydrodynamic forces are also functions of the velocity of the seaplane as it moves through
the water. At the end of the report, Wagner emphasizes the importance of understanding
the slamming forces to ensure the safe design and use of seaplanes operating in harsh sea

states.

kKXRXj] h?2 0Q mbJ2i?Q/

Vorus (1996) improved upon the early theories to predict the hydrodynamic effects during
slamming events by incorporating computation [3]. Vorus sought to find the balance between
direct numerical simulation of complex governing equations and the asymptotic theories
developed by Wagner (1932) [2]. Unlike asymptotic methods, this method produced one
solution space due to the governing analytical equations. Vorus’s theory assumed uniform
first-order geometric linearity, in line with Wagner’s asymptotic theory. In addition, the
theory incorporated the hydrodynamic nonlinearity and transverse flow perturbations found
in the governing equations. This meant that as objects became flatter and approached
geometric linearity, their transverse velocity increased. Linear asymptotic theories did not
previously account for this phenomenon. The theory allowed for numerical simulations that
were both stable and computationally feasible. In his 1996 paper, Vorus applied this theory
to the study of a flat-cylinder impacting water. This work demonstrated the evolution of
early theories to incorporate modern analytical and numerical techniques. This evolution
has further progressed today with the inclusion of computational fluid dynamic simulations
that continue to develop and improve. These computational methods provide an alternative

to physical experiments and provide new insights into slamming phenomena.

Wagner’s and Vorus’s findings can be applied to planing craft because of the close similarity
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in geometry and wave interaction to seaplanes. The Wagner and Vorus methods can be used
to predict the hydrodynamic effects on an infinitesimally thin slice of the boat’s transverse
cross section. In this model, only the downward motion of the vessel is considered. The
hydrodynamic effect on the whole hullform can later be calculating with the use of 2D + t

theory or strip theory.

kXk 6BM/BM:b 6°QK hQrBM:; h MF h2biBM;
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In later years, surface vessels would develop the planing hullform to more efficiently achieve
high speeds by utilizing hydrodynamic effects. While this planing hullform performed ex-
ceptionally in calm water, Fridsma (1969) noticed that this hullform often had reduced
performance in rough sea states [4]. Fridsma sought to identify what hullform parameters
led to the reduction in performance through a series of towing tank tests on planing hull
models. The models were towed through calm water, regular waves, and irregular waves.
Fridsma found that as the vessel progressed from displacement speeds to planing speeds, the
vessel’s motions transitioned from following the wave to skimming across the crests of the

wave. This change in hull-wave interaction led to the severe slamming phenomena.

As the vessel moved at planing speeds, the bow of the vessel naturally emerged from the
water. This crest impact into the exposed bow led to an increase in acceleration due to
slamming and more violent motions seen by the vessel. The collected data revealed that, in
general, the added resistance, motion response, and accelerations are nonlinear functions of
the wave height. The collected data revealed exceptions to this trend, especially when the

wave lengths were significantly shorter or longer than the vessel’s length. For example, there
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was a tendency for the accelerations to be linear with wave height when the wavelength was
relatively long. Fridsma found that even when the wave height was relatively small, large
and intolerable accelerations could develop on the hull. This phenomenon was particularly
evident when the deadrise angle was low, specifically 10° for this testing. The data revealed
that the accelerations increase as the square of the velocity for the 10° deadrise model but
are linear with speed for the 30° deadrise model. The VT Impact Basin can be used to

validate this finding by controlling both the model’s experienced velocity and acceleration.

kXkXk hQrBM; h MF h2bib rBi? 6m i?2" *QKTH2tBiv

A straightforward method to test the slamming impact on a particular model is to perform
tow tank experiments in combination with a wavemaker. Unfortunately, this method can
be challenging because it requires extensive and high quality equipment to reliably capture
the physics of the slam event. Judge 21 Hoght to overcome these hurdles and conduct
extensive model testing using this method at the USNA towing tank [5, 6, 7]. A deterministic
approach was taken that sought to analyze each slamming event individually rather than
statistically. Multiple models were tested under a variety of test conditions. The models
were towed at various Froude numbers through calm water, regular waves, and irregular
waves. A variety of sensors and a high-speed camera were used to capture data for each run.
The model motion and the spray root were recorded using high-speed video. The impact
pressures were recorded using both point pressure sensors and pressure pad sensors. The
model accelerations were recorded at the bow, at a midpoint between the bow and the center
of gravity, and at the center of gravity. The model heave and trim angle were recorded using

potentiometers.

The Judge 21 Ixeriments were able to correlate particular pre-impact motion parameters
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with higher accelerations and peak pressures. The results of their testing suggest that large
pitch angles just before impact lead to more severe accelerations and pressures. The results
also suggest that the peak accelerations occur near the minimum pitch angle. The time of the
peak pressure measurements at each of the point sensors suggests a relationship between the
peak pressure and the spray root propagation. The peak pressure occurs slightly after the
spray root has propagated past the sensor. The peak pressure value also decreases slightly
along the bottom of the hull. Pressure sensors located near the keel see higher peaks than

pressure sensors located near the chine.

One goal of this research is to verify this novel test by validating its data against the results
collected by Judge 2i HO4reful note of the planing hull model dimensions and its data
collection system has been taken to maintain consistency. The model used for this thesis was
developed to be as similar as possible to the 1.22 m generic prismatic planing hull (GPPH)
model used by Judge 21 HmXaddition, the point pressure sensors are located in the same
positions. The data collected for the model motion parameters will be used to ensure the
same dynamics occur during this thesis testing. More specifics about the experimental setup

for this thesis are presented in the Methodology sections located in Chapter 4.

kXj .2p2HQTBM; 2H iBQMb?BTbiQ i?2 aT v
- iBQM

KXjXR aT v _QQi M HvbBb QM 6H i SH i2b

The propagation of the spray root and its relation to pressure are key to understanding
the physics of the slamming problem. As such, spray root propagation is a primary focus

of Wang and Duncan at the University of Maryland [8, 9]. In order to properly study the
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propagation rate of the spray root, Wang and Duncan use a system of controlled motors
to ensure a constant speed throughout the test trial. Motors mounted on a towing tank
carriage attach to the flat plate. The motors provide controlled heave motion, and the
carriage provides controlled surge motion. A computer-based control system drives the plate
through a programmable motion profile throughout the impact. This allows for consistent
motion throughout the changing loading of the slam event. This novel system allows for the

study of spray formation within a highly controllable parameter space.

Wang and Duncan noted trends that suggest that the location of the spray root is synony-
mous with the location of the peak pressure as the vessel enters the water. In the collected
data, an interesting region of spray root propagation presented itself. The region is where
the local inclination angle is lower than the deadrise angle. Within this region, a more se-
vere local impact is created by a greater local peak pressure due to the greater dimensionless
pressure at smaller inclination angles. In addition, the reduced inclination also results in a
faster propagation speed of the spray root and a greater expansion rate of the area under

hydrodynamic pressure.

Wang and Duncan’s fundamental approach analyzes each of these phenomena individually
with their flat plate experimentation. When more complex geometry is considered, such as a
modern planing hullform, these phenomena can occur in culmination. The use of the GPPH

model should allow for new analysis of the coupled nature of these spray root phenomena.

kXjXk aT v _QQi M HvbBb QM o@a? T2/ gq2/;2b

Another approach to understanding the hydroelasticity of slamming events is to study the
vertical impact of a V-shaped wedge on calm water. This approach greatly simplifies the

dynamics of a real world slamming event to isolate the fluid-structure interaction. Javaherian

é
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2i HQmM;?2iiQ mMM/2 bi M/i?2 "QH2 Q7 bi'm+im  H/27Q K iBQM QM i
RyRRX 1tT2 BK2Mi iBQM r b T2 '7Q K2/ QM 7H2tB#H2 r2/;2 rBi? |
i72 0B ;BMB h2+? >v/'Q2H biB+Biv G #X h?2 7TH2tB#H2 r2/;2r b /
F22H BM + HK r i2° iQ 2tT2 BK2Mi HHv /2i2 " KBM2 i?2 "2H iBQMb?[
T2 FT 2bbm 2- M/ bi'm+im> H 2bTQMb2X h?2 "B;B/r2/;2r b/ QTT:
HHQr7Q  +QKT "~ iBp2 M HvbBb Q7i?222772+i Q7 7TH2tB#BHBivX . i
b?Qri? ii?2bT v QQi T°QT ; iBQM Bb HKQbi B/2MiB+ H ii?2 BME
MMiBH "Qm;?Hv kyW Q7 i?2 iBK2 /m> iBQM Q7 i?2r2/;2 2Mi'v BMiQ i
>Qr2p2°- 7i2° i?Bb KQK2Mi- i?2 bT v ' QQi T'QT ; iBQM 7Q" i?2 7H
i72 "B:B/ QM2X aBM+2i?2 /27H2+iBQM + mb2b +m p im 2BM i?2 #Q
bT v QQi ii +?22/iQ i?2 7TH2tB#H2 r2/;2 Kmbi i p2H HQM;2  +QKT °
MQM/BK2MbBQM H bT22/7Q T QT ; iBQM Q7 i?2bT v QQi QM i?2
iQ OW /m2 iQ 7HMB/@bi'm+im 2 BMi2" +iBQMbX h?2b2 “2bmHib ?B;
#2ir22M bi'm+im> H 7H2tB#BHBiv-i?2bT v QQi T'QT ; iBQM- M/ i

kX9 *1i2;Q BxBM; i?2 aH KKBM; 1p2Mib

F2v bT2+i Q7 HH bH KKBM; 2p2Mib Bb i?2 /yM KB+b Q7 i?2 ?B;?@
Bi BKT +ibX aH KKBM: 2p2Mib + M Q++m" BM K Mv p ‘B iBQMb- M,
+ i2;Q ' Bx iBQMX _BH2v M/ *Q ib UKyRdV T ' QTQb2/i? 22 # bB+ + |
Q#b2 p2/ QM@#Q / bK HH + 7i- 272 °2/iQ b HT?RKX pQ2 M/ *?
7Q0°K iBQM Q7 i?2b2 + i2;Q ' B2b r b # b2/ QM b2p2  H +? ° +i2 BbiB
iBK2 ?BbiQ vX hvT2 HT? Bb +? > +i2'Bx2/ #v 7°22 7 HH rBi? bi
+ mb2b /QrMr / TBi+?BM; KQiBQM Dmbi T°BQ" iQ BKT +iX hvT2"
2Qr2p2 - i?2bi2’MK v 2K BMBM i?2r i2  rBi? M2;HB;B#H2 #Qr /Qrl
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iQ BKT +iX S QT2HH2  2K2 :2M+2 K v "2bmHi BM "2/m+iBQM Q7
"* pQ 2p2MibX AM *? "HB2 bH K-i?2 #Q i "2K BMb BM i?2 r i2 - i?
/QrM TBi+?BM; KQiBQM #27Q 2 BKT +i- M/i?2°2Bb MQ HQbb Q7 i?"
i?2 1 p2-i?2 p2bb2H "'mMb BMiQ i?2r p2 M/ 2?2 b  TB/#QrmT TBi+?

h?2 7B bi b2+iBQM Q7 i?2 bH KKBM; 2p2Mi Bb T'BK "BHvBM7HmM2M-
2i2°'b Q71?2 p2bb2HX h?2 M2ti T? b2 BM+Hm/2b i?2 " TB/bTBF2 BM
#v 1?22 r p2 BKT +iX 7i2 i?2r p2 BKT +i- #mQv M+v TH vb F2v ¢
i?72 p2bb2H KQIiBQMX AM b22KBM;Hv ® M/QK r p2 T ii2°"Mb BM /B772
KQiBQMb Q#b2 p2/ #v i?2 p2bb2H 7QHHQr "2T2 i #H2 T ii2 "Mb i? i

++2H2 iBQM/ i X _BH2v +QKK2Mib QM i?2 HBKBi iBQMb Q7 7mHH
#BHBiviQ K2 bm 2 i?2 + mb2@2772+i 2H iBQMb?BT Q7 bH KKBM;
+QM/BiBQMbiQ ;2M2" i2 b2 bi i2bX hQ //"2bbi?Bb Bbbm2rBi? b2
/IVM KB+b KQ/2H rBHH #2 mb2/iQ HHQr 7Q  i?2b2 bH KKBM; 2p2Mib

_BH2v M/ *Q ib UkyRdV HbQ 2tTH BM i? i ++2H2 iBQM /i +QHF
b2 F22TBM; i B Hb Bb " QmiBM2Hv mb2/ 7Q  +QKT "BM; r p2 BKT +it
+QKT "2 /B772 2Mi +" 7ib-/B772 2Mi HQ+ iBQMb BM +° 7i-/B772" ¢
+QMi QH bvbi2Kb- M/ /B772°2Mi b2 bii2b M/ 2?2 /IBM; +QM/BiBQMb
BKTQ i Mi H2bbQMb- #mi i?2 b2 F22TBM; i B Hb "2 HBKBi2/ BM b+!
_BH2v +H BKbi? ib+ H2KQ/2H i2biBM; M/ +QKTmi iBQM H 7HmMB/ /\
"2b2 "+? M/ /2i2 KBM2 ?Qrp VvBM; T  K2i2'b 772+i+ mb2 M/ 277:
b+ H2i2biBM; Q7i2M "2HB2b QM /2i2 ' KBMBbiB+ TT ' Q +? mb2/iQ bi
iQ /2i2 ' KBM2 i?2 T?vbB+b #2?BM/ BM/BpB/m H "2bTQMb2b iQ r p2 E
1?72 [2p2HQTK2Mi Q7 *6. 2pQHp2/ rBi? "2HB M+2 QM bi iBbiB+ HT
r p2 BKT +i 2MpB " QMK2MiX _BH2v 2KT? bBx2b i?2 M2+2bbBiv Q7
Tmi?2 mM/2 bi M/ bH KKBM; 2p2MibX h?2 oB ;BMB h2+? /p M+2/ |
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//IBIBQM Q7 i?2 0SSJ- rBHH #2 #H2 iQ T'QpB/2 mb27mH /i QM KQ
#2 mb2/iQ bim/vi?2 T?2vbB+b Q7 bH KKBM; 2p2Mib M/ p2 'B7v M/ p

kX8 amKK v

h?2 bH KKBM; T "Q#H2K ? b #22M bim/B2/ b+B2MiB7B+ HHv 7Q" HK
BbbiBHHKmM+?2iQH2 "MX h?22 "HVvrQ F#vpQME ‘K Mmb2/ KQK2M
T 2bbm 2 QM bBKTH27r2/;2 ;2QK2i ' v/m BM;r i2 2Mi'vX h?Bb K2i?
7Q i?72 M HvbBb Q7 i?2 bH KKBM; 2p2Mi mbBM; K i?2K iB+b M/ T
7QHHQr2/ pQM E K Mob "2b2 "+? QM i?2 bH KKBM; 2p2Mi BMpQHp?2
i?7 i BM+Q TQ i2/ //IBiBQM HT?vbB+ HT?2MQK2M X 6 B/bK MQi2/
2bT2+B HHv BKT +i7mHQM TH MBM; ?mHH 7Q KbX b p2bb2Hb i Ml
iQ TH MBM; bT22/b- i?2v r2Mi 7°QK 7QHHQrBM; r p2 iQ bFBKKBM
+? M;2 H2/iQ b2p2 2 bH KKBM; T?2MQK2M -2p2M r?2Mi?2r p2r b

2i HR/ M 2ti2MbBp2 KmHIiB@BMbiBimiBQM T ' QD2+iiQ i2bip "BQmt
2p2Mi bBKmHi M2QmbHvX h?2B" 2tT2 BK2Mir b #H2 iQ +Q "2H i2 T
T K2i2'brBi? TQbi BKT +i ++2H2  iBQMb M/ T 2bbm '2bX g M; M/
2t KBM2/i?2T2 FT 2bbm 2b ;2M2" i2/ #vi?2bT v QQi- T QKBM2N
h?2v 7QmM/i? i i?2 HQ+ iBQM Q7 i?2bT v ' QQi Bb bvMQMVKQmb rE
T'2bbm 2 b i?2 p2bb2H 2Mi2'b i?2 ri2°X h?2B  rQ'F HbQ 7QmM/
#2ir22M 1?2 /2 /' Bb2 M;H2 M/ i?2bT v QQi BM+HBM iBQM M;H2

T 2bbm 2K ;MBim/2bX AM #'Q /2 b+QT2- _BH2v M/ *Q ib 2b2 “+?
i?72ivT2 Q7 BKT +i M/i?2 ++2H2  iBQMbi? i2Mbm2/X 6°QK i?Bb +Q
[2p2HQT2/i? 22 + i2;Q B2bi? i+ M#2 mb2/ b # bBb 7Q 7Tm i?2"°

bi*2bb2/i?2 HBKBi iBQMb Q7 2tBbiBM; /i b2ib M/ i? i KQ 2 KQ/2}
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"2 M22/2/X h?2 7TQHHQIBM: +? Ti2 b /2b+ B#2 MQp2H KQ/2H b+ F
0B :BMB h2+? i? i #mBH/b QM i?Bb T 2pBQmb rQ ' F 7Q" 7m’i?2  m
BKK2/B i2HV T'Q+22/BM; /2b+ B#2b i?2 i?2Q v #2?BM/ i?2 MQp2H i:



*2 Ti2" ]

_2H 1Bp2 .vM KB+b JQ/2H

*m "2MiHv- i?2 oB ;BMB h2+? /p M+2/ hQrBM; h MF /Q2b MQi ? p2
K F2°'X h?2°27Q 2- MQp2H i2biBM; K2i?Q/ Bb M22/2/ BM Q /2 iQ T
bT22/ #Q i bH KKBM; BMiQ r p2b rBi?Qmi r p2K F2°'X h?Bb MQp2H i
i?2 T'"BM+BTH2b Q7 '2H iBp2 KQiBQM /vM KB+bX 2H iBp2 KQiBQM
?2Qr Q#D2+ib BM bvbi2K KQp2 BM "2H iBQM iQ 2 +? Qi?2 X AMbi2 /
KQiBQM Q7 2 +? Q#D2+i- "2H iBp2 /vM KB+b HQQFb i ?Qri?2B  TQ
2° iBQMb +? M;2 +QM+2 "MBM: QM2 MQi?2'X F2v7 +iQ BM 7BM/B
Q#D2+i BM i?2 bvbi2K Bb i?2 272 2M+2 TQBMiX AM "2H iBp2 KQiBQ
+ M #2 i?2Qm;?i Q7 b bi iBQM v M/ HH Q#D2+ib BM i?2 bvbi2K ? p
"2H iBp2iQ i?Bb TQBMiX q?BH2 i?2 TQbBiBQM Q7 i?Bb 272 2M+2 T
bvbi2K rBHH "2K BM 2[mBp H2Mi “2; '/H2bb Q7 i?2 TQbBiBQMX

jXR a2iiBM; i?2 SQBMi Q7 272 2M+2

_2H iBp2/vM KB+b T'BM+BTH2b + M#2 TTHB2/iQ TT QtBK i2i?2B
"V TH +BM;i?2 272 °2M+2 TQBMi ii?2 HQ+ iBQM Q7 BKT +i #2ir22M
rp2- i?22 i p2HBM; r p2 #2+QK2b bi iBQM "v BM i?2 #Q/v 272 2M+
T'BM+BTH2b Q7 "2H iBp2 KQiBQM /vM KB+b-i?2 p2bb2H6b KQiBQM
272 2M+2 TQBMiX aBM+2 i?2 i p2HBM; r p2 Bb bi iBQM v BM i?Bl

Re
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rBHH #2 mb2/iQ TT QtBK i2i?2i p2HBM; r p2 BMi?2 bvbi2KX h?2
MQi +QMi BMi?2 +m'p im 2 Q7 r p2-bQ i?Bb bT2+iQ7i?2 T Q#H2k
h?2 +m'p im2Q7i?2r p2 ii?2BKT +iTQBMi+ M#2 TT QtBK i2/ #v
i? iBb MBM7BMBi2bBK HHv bK HH bi2T HQM; i?2 +m p im 2 Q7 i?
M/ K FBM; HBM2 #2ir22M i?2b2 irQ TQBMibX h?Bb HBM2 Bb i M;2
rp2 ii?22TQBMi Q7 BKT +i M/ ? bbQK2T "iB+mH "bHQT2p Hm2X
? b M bbQ+B i2/ M;H2 "2H iBp2iQi?2bm ;2 tBb-r?B+?XBWNH #2 /2
bBKBH “r v-i?2+ HKr i2 " bm 7 +2+ M#2i?2Qm;?2iQ7 b HBM2 rBi-
iQi?2bm ;2 tBbX h?Bb KQ/2HG6b bi iBQM v BKT +i TQBMi HbQ b2°
TQOBMi 7Q  i?2 bvbi2KX _Qi iBM; i?2 bvbi2K #Qmi i? XKBRKZb +? T QB Mi
rp2i M;2Mi HBM2 2[mBp H2Mi iQ i?2 + HK rjiRR DrQT p-RbHB MB X2®B 2
K MBTmH iBOQM Q7 i?2 7" K2 Q7 272 2M+2X

6B;m 2 jXR, oBbm H _2T 2b2Mi iBQM Q7 i?2 272 2M+2 6 K

Xk 1[m iBM; i?2 AM2 iB H 6 K2 iQ i?2 "Q/v 6"

h?2 bi "iBM; TQBMi Q7 i?2 KQ/2H Bb i?2 BM2'iB H 272 2M+2 7" K2
i72 BM2 iB H 272 2M+2 7" K2 7Q i?2:SS>BM i  /BiBQM H iQrBM
BM 6B jiXX2
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6B;m 2 jXk, h” /BiBQM H hQrBM; h MF 1tT2 BK2Mi H a2imT BM i

AM i?Bb 7°22 #Q/G/RT 22Mib i?2 7Q +@ @7 2pBNlib i?2 7Q +2 Q7
iQrBM; + "NB 2ZF 2b2Mib i?2 MQ 'K H7Q +2 /m2iQ ?v/ ' Q/vM KB+ 277
MB 2T 2b2Mibi?27Q +2 Q2 BHRIKXK\BIM %2 mMMBM; i"BK 2M2HRib M/
i72 M:;H2 Q7 i?27r p2 ii?2 TQBMi Q7 BKT +iX h?2 G*: "2T 2b2Mib i?
im/BM H +2Mi2° Q7 ;" pBivX LQi2i? ii?2i /BiBQM HIiQrBM;i MF i2t
TTHB2b i?2 iQrBM; + "B ;2 7Q X2 ME?22G*20b2M2i?2 Q B2Mi iBQM C
t2b BM i?Bb "272°2M+2 7" K2X h?2 bmK Q7 i?2 7Q +2b M/ KQK2Mi
i?Bb 7° K2 "2 b 7QHHQrD

&k =C NDBW @ a bBM
6=N+Qbv @ a(*\Qb

Jice = My + Ms

h?Bb BM2'iB H 272 2M+2 7" K2 + M #2 i° Mb7Q K2/ BMiQ #Q/v “27
i72 BKT +i TQBMi QM i?2 r p2 Bb b2H2+i2/ b i?2 272 2M+2 TQBMiX
Bb HbQ Qi i2/ bm+?i? ii?22i M;2Mi HBM2 r p2 TT QtBK iBQM Bb T
bm> 7 +2X PBp@AbIM HBx2b i?2 7°22 #Q/v /B ;" KBM i?2 #Q/v 272 2M-
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6B;m 2 jXj, oB ;BMB h2+? 1tT2 BK2Mi Ha2imT BM i?2 "Q/v _2°

h?Bb #Q/v "272°2M+2 7" K2 7°22 #Q/v /B ;> K? b M2r MBbi Q7 p 'k
"2T 2b2Mi i?2 M2r tBb Q' B2Mi iBQM BM i24®b M@1v 2T72b2M+ 272 K2
7Q +2b TTHB2/ #vi?2 HEM2T 202MiQ PR 7Q +2 TTHB2/ #vi?2iQrB
G 2T 2b2Mib i?2 7Q +2 /Im2S Q2T @BRAMiBMi?2 7Q +2 Q7 bH KKBM;X h

2T 2b2Mib i?2 M;H2 Q7 BKT +7iQXK 2?2 BM2 iB H 7 K2X PM+2 ;
G*: "2T 2b2Mib i?2 HQM:Bim/BM H +2Mi2° Q7 :" pBivX LQiB+2 i? ii
7Q  i?Bb b2imT +? M;2b r?2°2i?2 iQrBM; + 'B ;2 7Q +2 Bb TTHB2/
Kmbi #2 ++QmMi2/ 7Q X h?2 bmK Q7 i?2 7Q +2b M/ KQK2Mib TTH
7° K2 2 b 7QHHQrb

6o=(G A0 Al S)bBW C+QbH
6o=(A0+A1l+S G)+QbHh+CbBW

Jice = Mag+ Ma1+ Mg+ Mc

AM Q /2 7Q  i?Bb /vM KB+ KQ/2H iQ #2 p HB/- i?2 7Q +2b BM i?2 B
iQ #2 ++QmMi2/ 7Q  BM i?2 #Q/v "272°2M+2 7> K2X h?2 K i?2K iB+
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"272°2M+2 7 K2b Bb /BbTH v2/ #2HQrX h?2 "Qi iBQM K i'Bt _ Bb m

7° K2 "Qi iBQMX

0 1
Z@“@b bBMX
~ bBY +Qb
0 1 0 1

6 6o
& K=rROB Uk
6 670
1[m iBM: i?2 7Q X2bBBBHIiBOM Q7 i?2 BM2 iB H7  K2iQi?2 #Q/v 27
6= & +Qb & bBWY

*@ LObBMS b M=
UU:@ y@ Ra0/b@H +Qb
@UU yY RYa@+\C+Hi@o) bB Iy

h?2 2[m HBiv + M #2 bBKTHB7B2/ #v TTHvVBM; /IQm#H2 M;H2 i B;

H:2#  Bbi?2M mb2/iQ :"QmT i?2 +QMi"QHH #H2 7Q +2 i2 Kb QM i"

7Q°+2b QM i?2 "B:?i bB/2X

UyY RV(DBMCbBM =
: bEM)+ N bBW S(bBM bRRMW)

h?Bb b K2 K2i?Q/ Bb TTHB2/ iQZi?R 20iB QMBI ii?2 BM2 iB H “272°2
h?2 2[m HBiviQ i?2 #Q/v "272 2M+2 7" K2 Bb b 7QHHQrb
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6= 6 bBY 6 +Qb

L+Qb S +Qb=
UU:@ Y@ RBFaO/H@DH bB I
YUU yY RYa@)¥€DB Y +Qb

PM+2 : BM- /Qm#H2 M:H2 i'B;QMQK2i v B/2MiBiB2b 2 mb2/iQ b
+QMi"QHH #H2 7Q°+2b "2 :°QmT2/ QM i?2 H27i bB/2 M/ i?2 T?vbB-
"B;?i bB/2X

UyY RV(@®HC b=
C+Q@)+ N +Qb S(+Qb+ +@b))

JhG "+Q/2-T 2b2Mi2/ BM-TTZMOBKb i?2 M2+2bb v+ H+mH iBQM
pP2bb2H6b KQiBQM "2H iBp2iQ i?2 TQBMi Q7 BKT +i QM 2:mH " r
"272°2M+2 ++Q /BM;HvX h?2 BMTmib 7Q  i?2 p2bb2H&éb KQiBQM N
+ M #2 p "B2/iQ bim/v /B772 2Mi bH KKBM; 2p2MibX h?2 QmiTmi Q7
Bbi?2 bm ;2- 22 p2- M/ BKT +i M;H2 i?2 KQ/2H M22/biQ ? p2iQ +
Q7 i?2 bH K 2p2MiX pBbm H 2T 2b2Mi iBQM Q7 i?Bb KQ/2H TTHB
Bb b?QrM #2HQr XM 6B:m" 2

iXj 0SJJ 02 'B7B+ iBQM aim/v 1tT2 ' BK2Mi H J

h?20SJJ M/ + "B ;2bQ7ir "2+ Mmb2i?2 KQiBQM "2[mB 2K2Mib + F
KQiBQM /vM KB+b KQ/2H bBMTmibiQ T2 7Q K bT2+B7B+ bH K 2pz
i2biBM; K2i?Q/ M/ i?2 0SJJ b2imT + M #2 p2 "B7B2/ #v K i+?BM; i2b
i72 0h AKT +i" bBM rBi? i?Qb2 Q7 MQi?2 i'mbi2/7 +BHBivX h?22 i2t
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6B;m 2 jX9, oBbm HBx iBQM Q7 _2H iBp2 .vM KB+ JQ/2H J hG

2i H&ed ii?2laL rBHH #2 mb2/iQ p2 B7v i?2 2tT2 BK2Mi H b2im
h2+?X h?2laL mb2/ i° /BiBQM Hi2biBM; K2i?Q/iQ K2 bm 2 i?2 bH
RXkk K :SS> KQ/2HX b T'2pBQmbHv K2MiBQM2/- i?2 laL :SS> b2"
i?72 o0h :SS>- "2bmHIBM; BM M2 "Hv B/2MiB+ HKQ/2HbX

h?2 > r/ i +QHH2+i2/ /m BM; i?2 laL i2biBM;r b 2 M Hvx2/iQ B/2N
iBQM T °~ K2i2 b-i?2r p2 +? > +i2 BbiB+b- M/ i?2 BKT +i TQBMi #2i
i p2HBM; r p2X h?2 7B bi bi2T iQ +QHH2+iBM; i?2b2 T * K2i2 b r t
Q7 BKT +i 7°QK i?2 laL ?B;?@bT22/ + K2° pB/2QX h?2i? 22 bM T
b2H2+i2/ 7" K2 Q7 BKT +i- rBi? i?2 B/2MiB7B2/ TQBMi Q7 BKT +i +B

h?Bb BKT +i KQK2Mi ; p2 i?2 iBK2 Q7 BKT +i "2H iBp2 iQ i?2 /i +Q
BKT +ir bi?2M mb2/iQ 2ti> +ii?2.Z /i bbQ+B i2/rBi?i? i T "iB+
h #HXRT 2b2Mi2/ #2HQr- /BbTH vb i?2 F2v T ~ K2i2 b 2ti> +i2/ 7°QK
. Z/1 i ii?2iBK2 Q7 BKT +iX



KYKY pTKK p OAO«z Oiiéb 2-2,y7 Oefé zaKz O,

6B;m 2 jX8, laL _mM 3R AKT +i JQK2Mi

6B;m 2 jXe, laL _mM Ny AKT +i JQK2Mi

6B;m 2 jXd, laL _mM Nd AKT +i JQK2Mi
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h #H2 jXR, E2v S ~ K2i2'bh F2M 7 QK laL . Z . i

~mM3R _mMNy _mM Nd
am ;2 UKfb[V eXjN e XjN e XjN
AMBiB H h BK @%3N 9X9j dXjk
AKT +i hBK2| UIRK 8k kXR9 kXke
fG _iBQ| RX88 RX8§Xd
g p2 *2H2 Biv|UKX ¥k RXdk kXe8
gp2hvT2 | _2,mH _2;mH A "2;mH ~

h?2b2 T ° K2i2 br2'2BMTmiBMiQi?2 2H iBp2 KQiBQM /vM KB+b KQ
7°QK MBM2'iB H "272°2M+2 7" K2iQ #Q/v 272°2M+2 7" K2X h? 2
laL "2 b2H2+i2/ b 2T 2b2Mi iBp2 + b2bX h?2 KQiBQM T * K2i2 b |
i?2 #Q/v "272°2M+2 7" K2 i? i M22/iQ #2 "'mM ii?2 oh AKT +i" bBM

h #H2 jXk, h> MbH i2/ JQiBQM S ~ K2i2 b 7Q  "Q/v 272 2M+]

*QM/BiBQM R *QM/BiBQM k *QM/BiBQM j
U mM 3RV U mM NyV U mM NdV

am ;2 UKfbV 3XyN 3Xyd 3XNe
>2 p2 UKfbV yX8N yXe3 RXky
AMBIiB H h’BK@Qj&WN 8 @9Xdd @dXey

h?2 p2HQ+Biv HBKBib Q7 i?2 0B ;BMB h2+? iQrBM; i MF + "B ;2 N
/2i BHBM *9-Fim2i # B27 /Bb+mbbBQMBb M22/2/ 222X h?2+ "B ;2E
K tBKmK bm ;2 p2HQ+Biv Q7 d KfbX IM7Q imM i2Hv-i?2 0B ;BMB



kY:Y FOéfez O« Kl Oné Tz ze91 O«b 2-2,y9 Oefé za Kz |G

Q7 T Q/m+BM; i?2 2[mB 2/ bm ;2 p2HQ+BiB2b iQ K i+? i?2 laL i2b
r p2 +2H2 Biv 7°QK i?2 bvbi2K- i?2 "2H iBp2 p2HQ+Biv Q7 i?2 :SS>
rBi?BM i?2 + T #BHBiB2b Q7 i?2 + "B ;2X h?2 TT QtBK iBQM i? ii7
y Kftb Bbi F2M iQ T ' Q+22/ rBi? i2biBM;X LQi2 i? ii?Bb Bb bB;MB7Y
Tmi?2 b2T " i2bi?2 T?vbB+b #2ir22M i?2 laL M/ oB ;BMB h2+? ¢k
i?72i° MbH i2/ KQiBQM T * K2i2'b iQ #2 i2bi2/ i oB ;BMB h2+? vB2l
IBbTH v2/ BWXK #H2

h #H2 jXj, h> MbH i2/ JQiBQM S * K2i2'b 7Q" "Q/v _272'2M+2 6" K:
+2H2 Biv

*QM/BiBQM R *QM/BiBQM k *QM/BiBQM j
U mM 3RV U mMNyV U mM NdV

am ;2 UKfbV eXjd eXjd eXjj
>2 p2 UKfbV yX99 y X 8] yX38

AMBIB H h' BK@QJj&WN 8 @9Xdd @dXey

j X9 EBM2K iB+JQiBQM S ~ K2i B+ aim/v 1tT2"

J i Bt

*QMi'QHH2/ bm ;2- 22 p2- M/ TBi+? KQiBQM "2 +2?B2p #H2 #v +Q
i?2 iQrBM; i MF + "B ;2X h?2°2 2 b MQi #22M Mv "2+Q /2/ "2b2 “+?
TH MBM; ?mHH7Q K mM/2 ;QBM; +QMi ' QHH2/ bH KKBM; B/2MiB7B?2
b?BT #2ir22M i?2 KQiBQM T ~ K2i2'b M/ bH KKBM; b2p2 Biv ? b v2i
i2bi + b2X S K2i'B+aim/vQ7i?2KQiBQMT ~ K2i2b M/i?2B 277
Biv rBHH #2 +QM/m+i2/ iQ B/2MiB7v F2v T * K2i2'b M/ MQi #H2 i 2]
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B/2MiB7B2/ i?2 HBKBib 7Q  i?2 KQiBQMb i? i + M #2 T2 ' 7Q K2/ QM
0SJJb2imTX h?Bb S * K2i'B+aim/vrBHH i2bii?2b2 HBKBi+ b2b HOQ
#2ir22M i?2 HBKBibX h?2 KQiBQM T * K2i2'bi? i rBHH #2 p "B2/ 7Q
bm ;2 p2HQ+Biv- 22 p2 p2HQ+Biv- M/ BKT +i i'BK M;H2X h?2 i #H
T K2i2'b Bb b?QrM #219®¢ B-MHh+ OK2BM iBQMb Q7 i?2 T ° K2i2 b rB
1 +? +QK#BM iBQM rBHH #2 "mM i? 22 iBK2b iQ /2KQMbi® i2 "2T2 i 1

h #H2 jX9, S ° K2i'B+ aim/v 1tT2 BK2Mi HJ i Bt

h"BK UV >2 p2 UKfbV am ;2 UKfbV

y yXk8 8
@8 yX8 d
@Ry yXd8

@R8 R

"Qi? i?2 02°'B7B+ iBQM aim/v M/ i?2 S > K2i'B+ aim/v 2tT2 BK2Mi }
M/ i?2B" "2bmHib "2 BX2b2MM2tBM? Ti2 rBHH 2tTH BM i?2 2tT2 B]
mb2/iQ +QM/m+i HH i?2 i2biBM: 7Q  i?2b2 bim/B2bX



*?2 Ti2 9

J21?7Q/QHQ ;v

h?2 K2i?Q/QHQ;v b2+iBQM Q7 i?Bb "2TQ i rBHH /27BM2 i?2 2tT2 BK
Q7 i?2 ;2M2 B+ T BbK iB+ TH MBM; ?mHH BMiQ + HK r i2° mbBM; i
hQrBM; 6 +BHBiv- + B ;2- M/ p2'iB+ HTH M > KQiBQM K2+? MBb
+ T #BHBiB2b Q7 i?2 K2+? MB+ H M/ 2H2+i'B+ H +QKTQM2Mib i?
#2 /Bb+mbb2/ BM /2i BHX 6B bii?2 /p M+2/ hQrBM; h MF M/ 0SJJr
h?2M-i?2 TH MBM; ?2mHH KQ/2H M/ Bib KQmMiBM; +QM7B;m" iBQM
Q7i?2K2 bm 2K2Mi 2[mBTK2Mi M// i +QHH2+iBQM bvbi2K rBHH 7¢
K i'B+2b rBHH #2 b?2QrMX

9XR oB ;BMB h2+? /p M+2/ hQrBM; h MF M/ *

.QM H/ GX "HQmMmMi M/ bbQ+B i2b U.G" V- :B##b M/ *Qt .BpBbBQ
+QHH #Q  i2/ rBi? 1/BM#m ;? .2bB;Mb iQ /2bB;M M/ #mBH/ i?2 /p
avbi2K JQ/2 MBx2/ ky KKKXRBOB;HhVvd i?72 * . "2M/2 BM; Q7 i?2 + "B ;2
HB;?i; vX h?2+ "B ;2Bb + T #H2 Q7 K tBKmK p2HQ+Biv Q7 d Kft
HQM;rBi? K tBKmK ++2HZ WBQK €BKOKKID 2 F OX k9 Kfkp M+2/
hQrBM; * ""B ;2 avbi2K mMb QM " BHb i? ir2°'2 /2bB;M2/ M/ +QMbi
_2KK2'b- *mbbQMb6J 'BM2 >v/ Q/vM KB+b /BpBbBQMX h?2'2 Bb
" BH ?2B;?i Q7 yXR KBHHBK?2i2 bX

kd
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h?2 + "B ;2 +?B2p2b Bib ?B;? p2HQ+Biv rBi? #2Hi/ Bp2 bvbi2Kr
2 +2 Q7 i?2irQ " BHbX h?2 #° F2b "2 2H2+i QK ;M2iB+ M/ T QpB/2
i?72 ?B;? ++2H2  iBQM M/ /2+2H2  iBQM HQ /bX h?2 /p M+2/ hQrBNM
7Q° BMTmib 7Q" /2bB 2/ /2biBM iBQM TQbBiBQM- KQp2K2Mi bT22/
TQbBIBQM Q7 i?2+ "B ;2Bb +QMbi MiHv K2 bm 2/ #vi?2 S2TT2 H
h?2 +Q/2 2 /2" bb2bb2b mMB[m2K i'Bt2M+Q/2/i T2 B/2MiB7vBM;
i T2 ? b#22M BMbi HH2/ QM i?2 A:lai v-r?B+? mMb HQM; i?2 i MI
Bb /2°Bp2/ 7°QK i?Bb /2pB+2 M/ i MbH i2/iQ ? p2i?2y KTQbBIiBQ
i?2 # bBM #2?BM/ i?2r p2K F2 X

SQHVM 2i? M2@T BMi2/ "2BM7Q +2/ +QM+°2i2 7Q Kb i?2 iQrBM; i |
KHQM;- RX3 K rB/2- M/ RX8 K /22TX h?2 +m "2Mi QT2 iBQM HBKIE
#2ir22M 8X8k8 K M/ k9Xje8 K- HHQrBM; 7Q° R K #m772°iQ i?2 K2+

6B;m 2 9XR, oB";BMB h2+? hQrBM; h MF* "B ;2 M/ 0SJJa2imT- *



YIY pT O«zaTazéz Kin Oné KT«Nzed ¢ k N

9Xk o02'iB+ HSH M " JQiBQM J2+? MBbK

O9XkXR GBM2 ° +im iQ .2bB;M

ii +22/iQi?2+ "B ;2Bbi?2 02 iB+ HSH M ~JQiBQM J2+? MBbK Uc
+QKTQb2/ Q7 i?°22 KQ/mH2b, i?2 HBM2 ° +im iQ  bb2K#Hv-i?2 22
ii +? #H2 bm#bm 7 +2 bb2K#HvX h?2 HBM2 ° +im iQ > bb2K#Hv Bb
M/ 2H2+i ' QMB+ +QKTQM2Mib KQmMi2/ iQ i?2 iQrBM; i MF + "B ;2
TBi+? KQiBQM Q7 i?2 p2bb2HX h?2 HBM2 ° +im iQ'b 2 ii +?22/ |
rBi? HmMKBMmK M;H2 #° +F2ib M/ bi BMH2bb bi22H b+ 2rb TH +2/
HmMKBMmK > BHbX h?2 +QM7B;m  iBQM Q7 i?2 HBM2 ~ +im iQ b N
b?QrM BM #Hm29BM I6B2 M 22p2 bi 77 bb2K#Hv- r?B+? 22HTb bmTTQ i
HBM2 ° +im iQ b- Bb b?QrM BM ; 22MX

h?2 bi'm+im> HbmTTQ i bvbi2K Bb /2bB;M2/iQ ? M/H2 k9yy L HQM;
+QM7B;m" iBQM M/ #2M/BM; KQK2Mi Q7 NNy L@K "QmM/ i?2 v@
M/ KQK2Mib + H+mH i2/ #v i?2 /2bB;M2'b HQM; 2 +? Q7 i?2 t@V@:
9 %R

&1 &8 [ I

am#bm 7 +2 RIOBORH | ReR\f N 3|NL f
am 7 +2 02bkP¥H 9kd k9KO RNB8 Nd jXk

h #H2 9XR, 02'iB+ HSH M " JQiBQMJ2+? MBbK GQ / 1biBK i2b-"

h?2 HBM2 ° +im iQ b /' Bp2i?2 p2 iB+ HKQIiBQM Q7 i?2 p2bb2H iQ +
h?2 S "F2  1h>y8y >B:?@6Q +2 a+"2r .'Bp2 1H2+i'B+ +im iQ r b b2
M2+2bb "vQT2 iBQMbiQ +QMi'QH ?2 p2 M/ TBi+?X h?2 +im iQ  ?
Q7 eyy KK- K tBKmK QT2 iBM; bT22/ Q7 RXj Kfb- M/ K tBKmK



jy +NZy 1 :YKY NA2A&AI-

6B;m 2 9Xk, 02'iB+ HSH M " JQiBQM J2+? MBbK * ..  rBM;- *Qm

KfBX h?2b2 K tBKmK KQiBQM p Hm2b "2 H2bbi? Mi?2 KQiQ 6b K tB
HBKBiBM; KQiBQM T ~ K2i2'bQ7i?2bvbi2KX h?2 +QK#BM iBQM Q7 |
ii +?2/ KQ/2HiQ ii BM TBi+? Q7 Yf@ j8XRé i " i2Q7djX3&fbBM i
*2 M:;BM; i?2 /Bbi M+2 #2ir22M i?2 +im iQ b rBHH HHQr i?2 TBi+? |
h?2 +im iQ'b 22 +?2 + T #H2 Q7 T'Q/m+BM; K tBKmK i? " mbi Q7 N

9XkXk GBM2 ° +im iQ . Bp2 avbi2K

h?2 HBM2 ° +im iQ'b 22 +?2/'Bp2M #vS "F2 JSS@b2'B2b ?B;? TQ
H2bb b2 pQ KQiQ bX h?2 KQiQ ? b RX3 Fq  iBM;rBi? 2M+Q/2  72:
h?2 b2 pQ KQiQ b /"Bp2 i?2 HBM2 °~ +im iQ'b M/ K2 bm 2 TQbBIiB(
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K2Mi H2M+Q/2 X h?2 BM+ 2K2Mi H2M+Q/2 2 b +QM7B;m" #H2 2|
"2+QKK2M/2/ p Hm2 Q7 Ryyy +QmMib T2  "2pQHmMiBQM T2  +? MM2|
h?2 b2 pQ KQiQ'b 22 +?2 +QMi"QHH2/ #v b2 pQ /'Bp2bX h?2 S "F2°
tBb b2 pQ /"Bp2b +?2Qb2M 7Q  i?Bb /2bB:M 2 i2/ 7Q  +QMiBMmQ
POHi ;2 Q7 k9y 0 *X h?2 b2 pQ /'Bp2b TQr2 b i?2 KQiQ b # b2/ QM i?
+QHH2+ib 722/# +F Q7 i?2 BM+ 2K2Mi H 2M+Q/2 /i 7°QK i?2 KQi(
M2+i2/iQ i?2 + "B ;2 +QKTmi2 rBi? _akjk + #H2X h?2 b2 pQ / Bj
iQ HHQr 7Q  i?2 mb2  iQ +QM7B;m 2 i?2 +QMi"QH KQ/2 Q7 i?2 / By
P2HQ+Biv +QMi'QH KQ/2 7Q° HH i2biBM;X

9XkXj GBM2 ° +im iQ *QMi 'QH avbi2K

h?2 irQ b2 'pQ /'Bp2b "2 bBKmHi M2QmbHvV +QMi QHH2/ #v LA NI
6S: +?BTX h?2 +? bbBb Bb HbQ +QMM2+i2/iQ H TiQT QM#Q /i?2
h?2 + AP K2 bm 2b i?2 +m "2Mi TQbBIiBQM M/ p2HQ+Bivp Hm2 7 C
2M2° i2b 1?72 +QKK M/ bB;M H+ H+mH i2/ BM G #0A1q iQ #2 b2Mi i
HHQrb 7Q° +HQb2/ HQQT +QMi"QH Q7 i?2 KQiQ bX

h?2 +QMi'QH bQ7ir 2 7Q" i?2 0SJJ M/ i?2 .i +[mBbBiBQM avbi2l
"Bii2M BM G #0A1gX h?Bb Bb ;" T?B+ HT Q;  KKBM:H M;m ;2 +QK
h?2 K BM 7mM+iBQMbi? iK F2mTi?2+QMi'QH bQ7ir "2 "2 KQiBQN
/i T +F2i/Bbb2+iQ - M/ SA.+QMi'QH HQQTX

h?2 KQIBQM T°Q7BH2 ;2M2" iQ  +°2 i2bi?2 T 2b+ B#2/ KQiBQM T Q
+ "B ;2X h?2 M2+2bb v /2H viQ 2Mbm 2 i? ii?2 KQ/2H bH Kb BMiC
Q7 i?2i MF Bb HbQ + H+mH i2/ M/ //2/iQ i?2 T 2b+ B#2/ KQiBQM
h?2 KQIiBQM T°Q7BH2 ;2M2° iQ  ++2Tib BMTmib 7Q i?2iQi Hi p2F
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bi i2 p2HQ+Biv-i?2 ++2H2 iBQM- M/i?2 D2 Fi?2 KQ/2H b?QmH/ 2

HQ+ H1i?2 M2i M2irQ F-2tTH BM2/BM KQ 2 /2i BHH i2°" BMi?Bb
+QKTQM2Mib Q7 i?2 Qp2° HH bvbi2K rBi? .S/ i T +F2ibX h?21.S/
MMT +Fb i?2 Re@#Bi |l.S /i T +F2iiQ +QHH2+ii?2 + "B ;2 *Vv+H2 h
HQ+BivX h?Bb HHQrb i?2 0SJJiQ FMQr i?2 "2H iBp2 iBK2 M/ p2HQ
IBK2bX

h?2 SA. +QMi'QH HQQT 7mM+iBQM mb2b i?2 +HQDb2/ 722/# +F HQQT
Q7 i?2 KQiQ  iQ K i+? i?2 T 2b+'B#2/ KQiBQM T ' Q7BH2X h?2 +HQ]
i?72 K2 bm 2/ TQbBiBQM M/ p2HQ+Biv Q7 i?2 KQiQ X h?2 2 Q"  BM |
IB772 2M+2 #2ir22M i?2 T 2b+ B#2/ p Hm2b M/ i?2 K2 bm 2/ p Hm2
TQ iBQM H-BMi2;" H- M/ /2 'Bp iBp2; BMT ~ K2i2'bi? i+ M#2 /Dm
+QMi"QHH2 T2 7Q K M+2X h?2 T'QTQ'iBQM H ; BM T°Q/m+2b M C
i?72+m "2Mi2°"Q X AMi2;" H; BM T Q/m+2b MQmiTmi T QTQ iBQM
iBK2 iQ "2/m+2 bi2 /vbii22 "Q X h?2 /2 Bp iBp2; BM Bb / KTBM;
QmiTmi r?2M i?2 K2 bm 2/ KQiBQM Bb BM+ 2 bBM; ~ TB/HvX h?2 SA
+QMi"QH QmiTmi #v +QK#BMBM; i?2b2 i?°22 +QKTQM2MibX 1ti2Mb
Im+i2/iQimM2i?2 SA. T  K2i2 biQK22ii?2T2 7Q K M+2 2[mB 2K.
/2bB;M2 bX h?2 +QK#BM iBQM Q7 i?2iQrBM; + "B ;2 MOEEII "2/
h?2 ;" T?B+ /2TB+ibi?2 Q'B2Mi iBQM Q7 i?2 +QMi"QHH2/ KQiBQM /
Q71?2 bvbi2KX

9XkX9 >QKBM; avbi2K

+QK#BM iBQM Q7 S "F2 . 2/ H S3a b2 'B2b 2H2+i'QMB+ b2MbQ b
mb #H2 bi'QF2 HBKBibX h?2 b2MbQ b /B 2+iHV KQmMi QM i?2 HBM?2



YIY pYT O«zaTazéz Ki Ofé KT«Nzéld ¢ ii

6B;m 2 9Xj, hQrBM; * "B ;2 M/ 0SJJPp2 pB2r* "iQQM

b2MbBM:; Q7 i?2 TBbiQM TQbBiBQMX h?2 ?2QK2 TQbBiBQM b2MbQ" b
TQbBIiBQM /m BM: i?2 2QKBM; H:Q Bi?K BM G #0A1gX h?2 mb #H2
Q77 i?2 KQiQ r?2M i?2 TBbiQM K :M2i TQbBiBQM T bb2b #v i?2 b2M

OXkX8 >2 p2 ai 77 bb2K#Hv

h?2 22 p2 bi 77 bb2K#Hv Bb +QK#BM iBQM Q7 K2+? MB+ H +QKTQ
"2 +iIBQMbmTTQ'iiQ "2/m+2i?2 Qmi@Q7@HBM2 HQ /b QM i?2 +im
i72 2M/ Q7 i?2 22 p2 bi 77 bb2K#Hv T'QpB/2b 7 22 TBi+? KQiBQM-
TBi+? "2 +iBQM bmTTQ i Bb HbQ /2bB 2/X h?2 2 +iBQM bmTTQ i B
Q7 i?2 jXk KK i?B+F HMKBMmMK TBT2b M/ i?2 1@; QQp2 r?222HbX h"
p2 iB+ HHv- M/i?2r?22Hb "27°22iQbTBMX h?Bb 7°22/QK HHQrb i
i?72 +QMi"QHH2/?2 p2 bH K7Q +2 M/ T QpB/2bmTTQ'i bi?2 p2bb?
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9Xj] :2M2 B+ S ' BbK iB+ SH MBM; >mHH

9XjXR *'2 iBQM Q7 i?2 >mHH7Q K

h?2 :2M2 B+ S'BbK iB+ SH MBM; >mHH U:SS>V KQ/2H Bb mb2/ b i?
rbbT2+B HHvV b2H2+i2/iQ T'QpB/2 bBKBH " "2bmHibiQ i?2 iQrBM;
i i?72 laL &e-dX h?2 bBKBH ~ "2bmHib + M i?2°27Q°2 #2 mb2/ b K
0SJJ 2tT2°'BK2Mi H b2imTX hQ 2Mbm 2 i?Bb KQ/2H rQmH/ rQ F BM
r?B+? Bb bB;MB7B+ MiHv bK HH2 i? M i?2 laL 6bi MF- #Qi? i?2 K t
"27H2+iBQMr2'2i F2ZM BMiQ ++QmMiX h?2 + H+mH iBQMb 7Q r p2
rp2 rBHH MQi BMi2 +2Tii?2 ?mHH Q7 i?2 KQ/2H i?2 "' Qm;?2Qmi i?2 bT
i MF+ "B ;2+ M 2 +? K tBKmKbT22/ Q7 d Kfb HHQrBM; 7Q° RX
H2M;i? # b2/ 6 Qm/2 MmK#2 Q7 6M 4 kXykX h?2 laL 6b RXkk K:SS>
M2; iBp2 KQH/ Q7 i?2 KQ/2H-r?B+?r bi?2M mb2/iQ +°2 i2i?2 7BM H
+? ° +i2'BbiB+b M/ b?22 #Q/vTH M + M $320pB2nmH /B2 b BM2 6B HR2 12
# b2/ QM i?2 Q'B;BM HlaL KQ/2Ho6b-rBi? i?2 //BiBQM Q7 bQK2 //1
"B;B/BivX h?Bb KQ/2Hr b K Mm7 +im 2/ #v T 2pBQmb bim/2Mi BM
a?2T?2 /X 6m i?2 /2i BHb Q7 i?2 KQ/2H +QMbi m+iBQRYWX¥ M #2 7Q



'YKY ;€67 O«T O ez O«TazéeO0el ? aa i8

6B;m 2 9X9, a?22 SH M M/S BM+BTH2 *? ~ +i2 BbiB+b Q71?2 :2M.
7Q K- UAF2/ Cm/;2 UKyR9V- mb2/ rBi? T2 ' KBbbBQM (8)V

9XjXk JQ/2H JQMMIiBM; a2imT

* *27mH+QMbB/2 iBOQMr bi F2ZMiQ /2p2HQT KQmMibvbi2Ki? irBt
KQiBQM rBi?Qmi bB;MB7B+ MiHv BM7HM2M+BM; i?2 T?vbB+b b22M
J ii?2r QM2HbQM-T 2pBQmb bim/2Mibi? irQ'F2/ QM bBKBH " "2b:
KQmMiBM; bvbi2K i? i HHQr2/ 722?22 p2-TBi+?- M/ bm ;2 r?BH2 "2
Q77 22/QKX h?2KQmMiBM; bvbi2K? birQ +QMM2+iBQM TQBMibiQ i
M/ KQK2Mib iQ #2 K2 bm 2/X h?2 KQmMiBM; bvbi2K ii +?2b iQ #Qi’
i?72?22 p2bi 77 TQbibX h?2HBM2 ° +im iQ'b "2+QMM2+i2/iQTBpQ
#2 BM;bX h?2 HBM2 " #2 'BM;b HHQr7Q ;2 i2 ~ M;2Q7 TBi+? |
+ M HHQrX h?2 2?22 p2bi 77 TQbib "2 +QMM2+i2/iQ TBpQi #Qti? il
+QMM2+iBQM T QpB/2b "2 +iBQM 'vbmTTQ i ; BMbibm ;2- br v- "~
+ "B ;2X h?Bb KQmMiBM; bvbi2Kr b KQ/B7B2/iQ 7Bii?2 :SS>KQ/2F
Q7 i?2 KQmMiBM; bvbi2KiQ i?2 :SS>rBHHBM7HmM2M+2 i?2 HQ+ H b
+QMb2[m2MiHv- ?v/ " Q2H biB+Biv 2772+ibX +QMM2+iBQM HQM; i
i?Bb BKT +iX bK HH bi BMH2bb bi22H # “r b 7B#2 ;H bb2/iQ i?2 K



je +Nzy T :YKYT NAz2Aaanl-

:SS>iQ T QpB/2 +QMM2+iBQM iQ i?2 KQmMiBM; bvbi2KX h?2 # ~ /I
b TQbbB#H2- M/ i?2 KQmMi Q7 7B#2 ;H bbmb2/iQ +QMM2+ii?2 #
Q7 i?2 KQmMiBM; bvbi2K + M #2 b2 #2HQr BM 6B;m "2

6B;m 2 9X8, aB/2 oB2r Q7 a2MbQ G vQmi M/ JQmMiBM; *QN

9X9 AMbi mK2Mi iBQM

KmHiBim/2 Q7 b2MbQ'b M/ + K2 b 2 mb2/iQ + Tim 2 i?2 T?vbB-
:SS> KQ/2H 2tT2 'B2M+2b /m BM; bH K 2p2MiX 6Q  i?Bb i2biBM;-
BM+HBMQK2i2 -irQHQ / +2HHb-7Qm T 2bbm 2b2MbQ b- :QS Q +
"2 mb2/X M Qp2 pB2r Q7 i?2 b2MbQ  HQ+ iBQMb QEX@2 KQ/2H "2

h?2 HQ / +2HHb "2 2T 2b2Mi2/ bQ  M;2 2+i M;H2b H #2H2/ 66R®

+2HH M2 " iR2bi@BMbHBM;H2 tBb b2MbQ K2 DI BB M+ i BQM2 @M?i2 D2
/B 2+iBQMX h?2 HQ / +2HH HQ-+BiB/ ii EBHR?BBb HQ / +2HH K2 bm"
BM i®2Y% MZ°/B 2+iBQMbX h?2 BM+HBMQK2i2  Bb "2T 2b2Mi2/ b
bi'BM; TQi2MiBQK2i2  Bb 2T 2b2Mi2/ b ;> vi'B M;H2X h?2 T 2bb\



Y:YBé &9é 2 Ofé jd

6B;m 2 9Xe, hQT .QrM oB2r Q7 a2MbQ G vQmi

b 2/ +B +H2b-rBi? QM2 b2i M2 " i?2#Qr M/ QM2b2i M2 ~ KB/b?BTX
iQr /b i?2 #Qr Q7 i?2 KQ/2H- bHB;?iHv Q77b2i 7°QK i?2 +2Mi2 HBM
TQBMi2/ M2 "Hv BbQK2i'B+ HHvV iQ i?2 KQ/2H iQ ; BM 7mHH pB2r
1 +?2 Q7 i?2b2 b2MbQ b "2 /2b+ B#2/ BM i?2 7TQHHQIBM; bm#b2+iBQ

9X9XR ai'BM: SQi2MiBQK2i2"

a:.@Rky@j bi'BM; TQi2MiBQK2i2  rBHH #2 ii +?2/ iQ i?2 HBM2 °
+ 02/ M2 " i?2 #QrX aBM+2 i?2 0SJJ BKTQb2b T 2b+ B#2/ KQiBQM
TQi2MiBQK2i2  +ib iQ p2 ' B7v i? i i?2 +im H KQp2K2Mi T ii2'M K |
KQp2K2Mi T ii2"MX h?2 TQi2MiBQK2i2  rBHH K2 bm 2 i?2 ?22 p2 Q7
iQ p2°B7v i?2 TQbBIiBQM Q7 i?2 KQ/2H rBi? i?2 BM+ 2K2Mi H 2M+Q/
iBQK2i2 ? b K tBKmK > M;2 Q7 jXy93 K M/Bb .*BMbi mK2Mii? i;E
bB;M HX h?mb-i?2 "2bQHmMIiBQM Q7 i?2 TQi2MiBQK2i2 K2 bm 2K2]|
MQi #v i?2 b2MbQ X h?Bb bB;M Hr b b KTH2/ i kyyy >x- r?B+? Bb |
/VM KB+ TQbBiBQM Q7 i?2 KQ/2HX h?2 TQi2MiBQK2i2 2 b yXjW 7n



i3 +Nzy T :YKYT NAz2Aaanl-

iBQM-i?2 TQi2MiBQK2i2 2 b M ASed "  iBM:iQ 2Mbm 2 Bib T Qi2+iE
2MpB QMK2MiX

9X9Xk AM+HBMQK2i2"

aZ@:As@kykk :” pBiviv Q BM+HBMQK2i2 r b b2+m 2/ QMiQ i?2 #
KQmMi iQ "2+Q°/i?2 TBi+? Q7 i?2 KQ/2HX h?2 BM+HBMQK2i2" Bb n
/i M/2Mbm 2i? ii?2i'BK M;H2Bb ?2H/+QMbi Mi/m"BM;i?2bH K
?b " M;2Q7Yf@ d8é BM TBi+? M/ Yf@R3yé BM "QHHX h?2 bi iB+ i
yXRé- M/ i?2/vM KB+ iBHi ++m” +v BbyX8é Q7 Ja2 "Q X h?2 b2\
iQH2' M+2 Q7 Ryyy ; x bBM yXR Kb jt BM Mv tBbX h?Bb p Hm2 Bb b
b?Q+F 2tT2+i2/iQ Q++m  /m "BM; i?Bb b2°'B2b Q7 2tT2 ' BK2MibX B
+QM/BiBQMb-i?2 //BIiBQM H2 Q" /m2iQ pB#" iBOQM-b?Q+F- M/ +
Ja2 "'Q X h?2b2MbQ" ? b M ASed " iBM;iQ2Mbm 2 Bib T ' Qi2+iBQ
2MpB QMK2MiX h?2 BM+HBMQK2i2° ? b bm77B+B2Mi b KTHBM; 7
i?72 TQbbB#H2 i BK M;H2 +? M;2b/m " BM; BKT +iX

9X9Xj GQ / *2HHb

h?2 KQmMiBM; bvbi2K +QMM2+ibirQHQ / +2HHD iQ 7mHHV + Tim 2"
iQi?2 KQ/2HX 6mi2FJh 9yyi'B@ tB HHQ /+2HHBb HQ+ i2/ i KB/b
k8y bBM:H2 tBb HQ / +2HH Bb HQ+ i2/ M2 "~ i?2 bi2 MX

h?2 Jh 9yy i'B@ tB H HQ / +2HH K2XPAv°2bMZ8 /B2 +EBIQMDX h?2 HQ
+ T +Biv BM iMZ° /B 2+ BFQMlY U2bT2+iBp2HvV Bb RRRK L- M/ i?2 HQ
BM i22/B 2+iBOWBb kkk9 LX h?2 b2MbQ  Bb b KTH2/ i kyyy >x- r?B
iQ + Tim '2i?2 2v/°"Q/VvM KB+ 7Q +2b TTHB2/iQ i?2 KQ/2HX h?2 b2
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K FBM; Bi pmHM2" #H2 iQ i?2 r2ii2biBM; 2MpB " QMK2MiX h?2 b2MbQ
iQ // T°Qi2+iBQM ; BMbi Mv TQi2MiB Hr i2° +QMi +iX h?2b2MbQ"
Q7 Bib i2/QmiTmiX h?2  i2/QmiTmi Q7 i?2b2MbQ Bb p2 vHQr-Ql
iIQi?2 K tBMTmi ~ M;2 Q7 Yf@8 0 7Q i?2 LA NKj9 . Z K2 bm 2K2Mi
KQ/2H A Ryy bi" BM; m;2 KTHB7B2 Bb mb2/iQ TTHv ; BM Q7 Re
h?Bb; BMBbbm77B+B2MiiQ # ' BM: i?2 QmiTmi Q7 i?2HQ / +2HH iQ i
T M;2 Q7 1?2 . Z K2 bm 2K2Mi /2pB+2X h?2 A Ryy ? b iQi H2 "Q°
b+ H2 "2 /BM;X

h?2 PK2; G*Ryj"@k8y HQ / +2HH K2 PIMBR ¥BQRKX BN I 2QK#BM iB
i?BbHQ / +2HH M/i?2 6mi2F HQ / +2HH HHQrb 7Q  i?2 KQK2Mi iQ #!
2p2MiX h?2HQ / + T +BivQ7 i?2b2MbQ  Bb kkk9 LX h?2 b2MbQ" Bb t
bm77B+B2MiiQ + Tim 2i?2 ?2v/ ' Q/vM KB+ 7Q +2b M/ HbQ K i+?i?2
HQ / +2HHX h?2 b2MbQ  ? b M ASed  iBM;- bQ Bi Bb 7mHHv + T #H
2MpB QMK2MiX h?2 b2MbQ  ? b b2MbBiBpBiv Q7 yXyj8W Q7 i?2 " i
bi?2 6mi2F HQ / +2HH- i?2 PK2; HQ /+2HH ? b p2'vHQr QmiTmi b
JB+°QJ2 bm 2K2Mib kjRy" bB:M H +QM/BiBQMBM; KTHB7B2 Bb n
i72 b K2 K ;MBim/2 b i?2 LA NKj9 . Z K2 bm 2K2Mi /2pB+2X ; BM ¢
iQ bm77B+B2MiHv KTHB7vi?2 bB;M HX h?2 bB;:M H +QM/BiBQM2"

Ryy >X iQ "2/m+2i?2 2772+i Q7 i?2 2H2+i'B+ H MQBb2 + mb2/ #v i?:
bB;M H+QM/BiBQM2 2 b M2 'Q iQH2 M+2 Q7 yXyk W Q7 Bib 7mH

9X9X9 S 2bbm 2 a2MbQ b

S*" JQ/2H Ryk"R3 A*S S 2bbm 2 b2MbQ b "2 KQmMi2/ HQM; i?2 #Q
bi "#Q “/ bB/2X h?2 T 2bbm 2b K2 bm 2/ /m BM; bH KKBM; 2p2Mib



9y +Nzy T :YKYT NAz2Aaanl-

;2M2° i2?2B;? T2 FT 2bbm 2bX h?2b2 b2MbQ b ? p2 K2 bm 2K2Mi
bTQM/BM; iQ Yf@8 0 QmiTmiX h?2 b2MbQ b ? p2 Yf@R8W b2MbBi
T 2bbm 2 b2MbQ b r2°2 b KTH2/ iky F>x 7Q° HH i'B HbX h?Bb ?B;"
iQ /2[m i2Hv + Tim 2i?2 T2 F T 2bbm 2 /m BM; i?2 bH KKBM; 2p2M
KQmMiBM; iQ [m2 Q7 d@RR L@KX HmMKBMmK +vVHBM/2 b r2°2 K Mn
?mHH iQ T QpB/2 i?2 i?°2 /BM;- "2[mB 2/ i?B+FM2bb- M/ bi'm+im"
iQ [Mm2 QM i?2 7B#2 ;H bb ?mHHX 1p2'v i? 22 iQ 7Bp2 i'B Hb- i?2b:
rBi? i?2°K H #H iBp2 +Q iBM; iQ KBiB; i2 Mv +? M;2b BM i2KT2" i

9X9X8 :QS'Q * K2°

h?2 :QS'Q >2°Q RR + K2° Bb KQmMi2/ QMiQ i?2 + "B ;2 BM HBM2 r
KQ/2HX h?2 :QS Q Bb mb2/iQ + Tim 2 i?2 2MiB 2 bH K 2p2Mi M/
+ Tim 2/ #vi?2 ?B;?@bT22/ + K2° X h?2>2"Q RRKQ/2H ? b 8XjRkF
ey 7Tb M/ 8X8e3F "2bQHmMIiBQM 7Q  T?QiQbX h?2 KQ/2H Bb + T #
7Tb rBi? “2/m+2/ 9E "2bQHmMIBQMX h?2 + K2° Bb "m;;2/ M/r i2 T"
Q7 ? M/HBM; i?2 ? "b? i2biBM; 2MpB QMK2MiX

9X9Xe >B;?@aT22/ * K2°

h?2 + "B ;2 KQmMib S? MiQK 01P dRya ?B;?2@bT22/ + K2 iQ "2+
2p2Mi Q7 i?2 KQ/2HX h?2 + K2 b+ M + Tim 2 pB/2Q i dyyy 7Tb r
K2; TBt2H- K FBM; i?2K + T #H2 Q7 + Tim BM; i?2 bH K 2p2Mi 2p2M
i?72 2tT2 ' BK2Mi H K i'BtX h?2 pBbm H/ i Q7 i?2 bH K 2p2Mi + M #2
i72 Qi?2° b2MbQ /i iQ pBbm HBx2 i?2 T?vbB+ H T?2MQK2M i? i
?B;? i'BK M;H2 + b2b "2 MQir2HH pBbm HBx2/ #v i?2 +m "2Mi M;H



'YOY HA«Zza 2 NT é9 MY 'ii & 9R

rQ'F b?QmH/ HQQF iQ KQmMi i?Bb + K2° i #2ii2° TQbBiBQMb iQ K
mb27mH- 2bT2+B HHv 7Q  pBbm HHv i® +FBM; i?2bT v "QQiX

9X9Xd . Z avbi2K

h?2 /i +[mBbBiBQM bvbi2K +QHH2+ib i?2 K2 bm 2/ bB;M Hb 7" QK
NRd9 +. Z +? bbBb +QMi BMb KmHiBTH2 KQ/mMH2b iQ +QKT Bb2 i?2
i?Bb i2biBM;X h?2bi'BM; TQi2MiBQK2i2" M/BM+HBMQK2i2" "2 +Ql
BMTmi KQ/mMH2X h?2 HQ / +2HHb "2 +QMM2+i2/ iQ i?2 LA NKj9 7Q
+[MBbBiBQM KQ/MH2X h?2 T 2bbm 2 b2MbQ'b "2 +QMM2+i2/iQ i?
KQ/mH2bX

9X8 GQ+ H 1i?2 °M2i L2irQ F

h?2 0SJIBb bvM+? QMBx2/rBi?i?2. Zbvbi2K M/i?2+ "B ;2i?2°Qm
M2irQ FX *i82 bi "@[m / 1i?2 °M2i + #H2 Bb "Qmi2/ 7°QK i?2 +
i72 QM#Q '/ + "B ;2 b2 pQ /'Bp2b- QMb?Q 2 + B ;2 /2bFiQT- M/
hrQ BMi2 K2/B i2 1i?2 M2i brBi+?2b "2 mb2/iQ +QMM2+i HH i?2b?2
+ "B ;2 M/ QM2 QMb?Q 2X h?Bb HQ+ H M2irQ F +'2 i2b +QKKmMB
+ "B ;2 M/i?2 0SJJX h?2°27Q°2-i?2 2 H@iBK2 + "B ;2 /i #2BM;
M/ 6m+2?b HBM2 * +Q/2 2 /2° Bb ++2bbB#H2 iQ i?2 0SJJ +QMi QH
i2°Qm;? i?2 HQ+ H M2irQ FX h?Bb +QKKmMB+ iBQM HHQrb 7Q" b
+ "B ;2 bvbi2K-i?2 0SJJ bvbi2K- M/i?2. Z bvbi2KX



9k +Nzy T :YKYT NAz2Aaanl-
9X8XR *QKKQM P 'B;BM 7Q°  hBK2 M/ SQbBiBQM

PM2 TTHB+ iBQM Q7 i?2 HQ+ H M2irQ ' F Bb i?2 +QKKmMB+ iBQM Q"
+ "B ;2-0SJJ- M/ . Zbvbi2KbX h?2 QMb?Q'2SG*? b +QmMi2° Q
bBM+2 i?2 bvbi2Kr b TQr2°2/ QM- H #2H2/ 6*v+H2 hBK26 #vi?2 Q' B
hBK2 Bb b2Mi iQ i?2 + "B ;2 /2bFiQT M/ 0SJJH TiQT i " i2 Q7 ky
M/ . Z bvbi2Kb "2 b2i iQ BMBIiB HBx2 r?2M i?2 + "B ;2 p2HQ+Biv
p Hm2 r b b2H2+i2/ bQ i? i i?2 bvbi2Kb "2 i'B;;2 2/ M2 " i?2 bi "i Q°
#mi rQmH/ MQi #2 i ' B;;2 2/ #v MQBb2 BM i?2 + "B ;2 p2HQ+Biv K2
Q B;BMiBK2Bbi?2 *v+H2 hBK2r?2Mi?2+ "B ;2 2 +?2b p2HQ+Bi\
0SJJ M/ . Z "2BMBIiB HBx2/X h?2 *v+H2 hBK2 Bb HbQ +QHH2+i2/
/' i +QHH2+iBQM M/ 7Q 2 +? Bi2  iBQM Q7 i?2 0SJJ +QMi'QH HQQ"
h?Bb +QKKQM Q'B;BM iBK2- HQM; rBi? i?2 *v+H2 hBK2 bi KT r?2M
+QHH2+iBQM- Bb mb2/iQ bvM+? QMBx2 i?2 iBK2 Q7 i?2/ i BM TQb
2p2Mib i? iK F2 mT i?Bb bvM+? QMBx iBQM OXMIZRQEBOM HBx2/ BM

h?2 iBK2 Q77b2i BM i?2 /i Bb 7QmM/ #v +QHH2+iBM; i?2 "2H iBp2
+im iQ  2M+Q/2 b K2 bm 2/ /Bbi M+2 2[m HiQ i?2 /Bbi M+2 i?2 KGQ
BKT +ii?2r i2 X h?Bb "2H iBp2 *v+H2 hBK2 p Hm2 Bb i?2M bm#i  +i
+QHH2+i2/ i2 +?2 Qi?2 /i TQBMiX AM bBKBH “r v-i?2 /Bbi M+2 i
iQ BKT +ii?2r i2°Bb HbQ Q77b2i7° QK HHi?2p2'iB+ HTQbBIiBQM |
h?Bb b2ibi?2 p Hm2 Q7 p2 iB+ H TQbBiBQM 2[m HiQ y r?22Mi?2 KQ/

9X8Xk miQK i2/.2H viQ ai ‘i GBM2 °~ +im iQ b

MQi?2  TTHB+ iBQM Q7 i?Bb HQ+ H M2irQ'F Bb M BMBiB HBx iBC
. Zbvbi2KbX h?Bb /2H vBb + H+mH i2/ BM G #0Alq # b2/ QM i?2 Mil



'YOY HiAi«za 2 N éY MY 'Ai & 9j

6B;m 2 9Xd, a2[m2M+2 Q7 1p2Mib 6Q avbi2K avM+? QMB

Q7 #Qi?i?2+ "B ;2 M/i?20SJJbvbi2K M/i?2K +?BM2/2H vQ7i?2
h?2 + H¥+mH i2/ /2H v 2Mbm 2b i? i i?2 KQ/2H 2Mi2 b i?2r i2" ii?2 b
Bb BM i?2 KB//H2 Q7 i?2 iQrBM; i MFX h?Bb rBHH HHQri?2 mm/2'r
KB//H2 Q7 i?2 i MF iQ Hr vb #2 #H2 iQ pBbm HBx2 i?2 bH K 2p2Mi>
MQiB+2 #H2 K +?BM2 /2H v Ui?2 iBK2 #2ir22M T 2bbBM; "mM QM i
i?72 HBM2 ° +im iQ b +im HHv bi "iBM; iQ KQp2V r b /Bb+Qp22/X
MQ77b2i #2ir22M i?2 "2H iBp2 iBK2 K2 bm 2/ #vi?2 0SJJ +QMi QH}I
K2 bm 2/ #v i?2 + "B ;2 SG*X h?2°Qm;? K Mv i'B Hb- i?Bb K +?BM2
RXR b2+QM/b 7Q  i?2 G #0A1q bQ7ir "2 p2’bBQM mb2/ BM i?Bb i2biE
/2H v Bb ++QmMi2/ 7Q  BM i?2 BMBiB HBx iBQM /2H v + H+mH iBQ
i?72 "2H iBp2 iBK2bX h?2 mb2  Bb /pBb2/iQ /Dmbii?2iQi Hi  p2H /I
i? ii?2°2Bb Hr vb MQM@x2'Qp Hm2 7Q  i?2 BMBiB HBx iBQM /2H
K +?BM2 /2H vBb ++QmMi2/7Q  M/i?2+ "B ;2 M/0SJJ 2T QT2
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M2ti b2+iBQM Q7 i?Bb +? Ti2  QmiHBM2b #Qi? i?2 02 'B7B+ iBQM ai
2tT2 'BK2Mi HK i'B+2b QM+2 ; BM 7Q" +H "BivX

9Xe 02 B7B+ iBQM aim/v 1tT2 BK2Mi H J i Bt

h?2 /2" Bp iBQM Q7 i?2 02 B7B+ iBQM aim/v 2tT2 BK2Mi H K i Bt r
*?2 Ti2)- a2+iBQMh?2 2tT2 BK2Mi H K i'Bt 7Q i?Bb bim/v Bb BM+Hn
# 2pBivX

h #H2 9Xk, 02" B7B+ iBQM aim/v 1tT2 BK2Mi HJ i Bt

*QM/BiBQM R *QM/BiBQM k *QM/BiBQM j
U mM 3RV U mMNyV U mM NdV

am ;2 UKfbV eXjd eXjd eXjj
>2 p2 UKfbV yX99 yX8j yX38
AMBIiB H h’ BK@QJj&WN 8 @9Xdd @dXey

O9Xd S " K2i B+ aim/v 1tT2 BK2Mi HJ i Bt

GBF2rBb2-i?2S > K2i'B+ aim/v2tT2 'BK2Mi HK i'Bt Bb BM+Hm/2/ ;
iBQM Q7 i?Bb 2tT2 ' BK2Mi H K ij-Ba 2BHi ROAVHbBIM2p BOIMbHYV K2MiB QM 2
+QK#BM iBQM Q7 i?2 i #H2 #2HQr 2 i2bi2/X h?2 +QK#BM iBQMb +
+QM/BiBQMb 7Q  i?Bb bim/vX
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h #H2 9Xj, S ° K2i'B+ aim/v 1tT2 " BK2Mi HJ i Bt

h"BK UV >2 p2 UKfbV am ;2 UKfbV

y y Xk8 8
@8 y X8 d
@Ry yXd8

@RS R

h?2 M2ti +? Ti2 Q7 i?Bb i?2bBb /BbTH vbi?2 "2bmHib : i?2°2/ 7 QK
+2bX 6B bi i?2 02 B7B+ iBQM aim/v Bb /Bb+mbb2/- TQHHQr2/ #v i??2
7i2°r /b Bb /Bb+mbbBQM QM i?2 HBKBi iBQMb Q7 i?2 2tT2 BK2Mi

Im>"BM; i2biBM; X



*? Ti2 8

_2bmHib M/ .Bb+mbbBQM

8XR 02 B7B+ iBQM aim/v _2bmHib

h?2 BKT +ii2biBM; T2 7Q K2/ QM i?2 :SS>T QpB/2/ BMbB;?i BMiQ
MQK2M i? iQ++m /m BM; i?2 bH KKBM; 2p2MiX AM i?Bb T "iB+mH
b2MbQ b TH +2/i?2°Qm;?2Qmii?2 :SS>KQ/2Hr2°'2mb2/X +QK#BM iB
b2MbQ'b- bi'BM; TQi2MiBQK2i2- M BM+HBMQK2i2 - M/ 2M+Q/2°
i?72 2v/"Q/vM KB+ T?2MQK2M 7Q 2 +? +QM/BiBQM Q7 i?2 2tT2 BK:
T K2i2'b7Q 2 +? +QM/BiBQM roXHQarN BBMhiZR T 2pBQmb +?2 Ti2
7QHHQrBM; b2+iBQM M Hvx2b i?2 /i +QHH2+i2/ #v i?2b2 b2MbQ |
i?72 BKT +ii2biBM;X AM //BIBQMIiQHQQFBM; Qp2 i?2/ i +QHH2+i:
Q7 i?2 /vM KB+b KQ/2H Bb HbQ 2tTHQ 2/X

b K2MiBQM2/ BMO*??2ZiBQ7ir "2 bvM+? QMBx2/i?2/ i +QHH2+iBQM
T 2b+ B#2/ KQiBQM Q7 i?20SJJ M/i?2iQrBM;i MF+ "B ;2X h?Bb

7Q  iBK2 M/ TQbBiBQM BM i?2 /i iQ #2 b2iX 6Q° HH i?2 /i T 2b2

iBK2 M/ TQbBiBQM "2 b2iiQ x2°Q ii?2bi i Q7 BKT +iX

Qe
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8XRXR JQ/2H .vM KB+hb

h?2 KQiBQM Q7 i?2 KQ/2H rr b T 2b+ B#2/ mbBM; +QK#BM iBQM Q7
i MF+ "B ;2X h?2 T 2b+ B#2/ KQiBQM ?2H/ +2 i BM +? * +i2 BbiB+]
7Q°2p2°v+ b2 T 2b2Mi2/X PM2 +? * +i2 BbiB+i? ir b +QMbBbi2Mir
+QM/BiBQMX 6Q 2 +? +QM/BiBQM- +2°i BM 22 p2 p2HQ+Biv M/ br
i?72 :SS> KQ/2HX ii?2 iBK2 Q7 BKT-+3-+? DM i?2b2 p2HQ+BiB2b

bi2 /v bi i2X h?Bb bi2 /v bi i2 p2HQ+Biv Bb ?2H/ /m BM: bm#K2 :2M
iQ /2p2HQT i?2 H “:2bi rBM/Qr rBi? i? BX/MBONHB VB QMXKEE QK T Q7B
+QM/BiBQM R-r?B+? 2 bi?2b K2 ivIB+ Hi'2M/b b HH Qi?2  "mMb]

6B;m 2 8XR, 02 ' B7B+ iBQM Q7 ai2 /vai i202HQ+Biv i AKT +i

6QHHQrBM; i?2 bi2 /v bi i2 p2HQ+Biv rBM/Qr Bb T2 BQ/ Q7 /2+2H
+ "B ;2?2 / T 2b+ B#2/ /2+2H2 7B @WXV IMKME h?2 /2+2H2" iBQ
HBM2 ° +im iQ'b r b T 2b+ BZZ/QQ24H2 R8 M XHR2HQR /BbTH vb
i?72 /2+2H2  iBQM /i 7°QK i?2 7B bii'B H mM Q7 +QM/BiBQM RX
[2+2H2" iBQM QM i?2 HBM2 ° +im iQ  +HQb2 iQ i?2 #Qr- M/i?2 2
+im iQ  +HQDb2 iQ i?2 bi2 MX

h?2 M2ti +? ~ +i2 BbiB+ i? ir b ?22H/ +QMbi Mi #2ir22M mMbr b +
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6B;m 2 8Xk, 02°'B7B+ iBQM Q7 >2 p2 .2+2H2 iBQM .m BM; AKT

[2Ti?X h?2HBKBiiQi?2 KQmMiQ7iBK2BMbi2 /vbi i2p2HQ+Biv/m"®
Q7 7THQQ/BM; i?2 KQ/2H M/ / K :BM: i?2 b2MbQ bX +QMbBbi2Mi |
rb+?Qb2MiQ pQB/i?Bbb+2M "BQX 6Q 2 +? i'BK M;H2-i?2 K tBKr
rbK2 bm 2/X b 72iv/Bbi M+2 Q7 8y KKr bi?2M [/2/iQ 2Mbm 2 i?z
7°22#Q /iQ pQB/7THQQ/BM;X AMQ /2  iQ F22T i?2 bm#K2 ;2M+2 /2
/2Ti? Q7 Ny KK r b +?2Qb2M 7Q° HH + b2bX

7i2° "2 +?BM; i?2 K tBKmMK bm#K2 ;2M+2 /2Ti?-i?2 KQ/2Hr b Bb2
M2ti° H2p2H Q7 b 72ivX h?2 KQ/2Hr b T 2b+ B#2/iQ 'Bb2 Qmi Q7 |
Q7 yXRKfb7Q RiQkb2+QM/b ii?2 +QM+HmMbBQM Q7 2p2 v "'mMX h
rbMQiiQr2/ ii?2 K tBKmK bm#K2 :2M+2 /2Ti?X h?Bb KBiB; i2/i?2
KBMBKBx2/ i?2 /m” iBQM Q7 ?B;? HQ /b QM i?2 b2MbQ b M/ i?2 K
T Q7BH2i? i /IBbTH vb i?2b2 +? * +i2 BbiBX2BIQIXbTH v2/ BM 6B:m

2+ HH i? i iBK2 M/ TQbBiBQM "2 2[m HiQ x2°Q ii?2 KQK2Mi i?2
ri2 X h?2 K2i?Q/iQ b2ii?Bb Q' B;BM r b BBRbb2/ BM /2i BH BM
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6B:m 2 8Xj, 02°'B7B+ iBQM Q7 SQbBiBQM M/ 02HQ+Biv Q7 1 +?
8XRXk 6 +iQ°b7Q LOM/BK2MbBQM HBx iBQM

Jm+? +QMbB/2" iBQM r2Mi BMiQ i?2 MQM/BK2MbBQM HBx iBQM Q7
i?72 T > K2i2 b b?QmH/ 7QHHQr i?2 "m+FBM;? K SB i?2Q 2KX h?2 "
T ' QpB/2b KmHiBTH2 b2ib Q7 TQi2MiB H MQM/BK2MbBQM HBx iBQN
Bb M22/2/ iQ b2H2+i i?2 #2bi b2iX h?2 b2i Q7 T ~ K2i2 b b?QmH/
+ Qbb /B772 2Mi 2tT2 BK2Mi Hb2imTh 7Q bi> B;?2i 7Q°'r / +QKT "E
T K2i2'b b?QmH/ T°QpB/2 bQK2 T?vbB+ H K2 MBM;-bQ biQ HHC
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iQ T"QpB/2 bQK2 HQr 7B/2HBiv p HB/ iBQMX

6Q  i?Bb bim/v-i?2 /2MbBiv Q7 r i2° M/ i?2 iQi Hp2HQ+Biv Q7 i?2 ¢
T K2i2'biQ MQM/BK2MbBQM HBx2 i?2 /vM KB+ T 2bbm 2X h?2 /2N
rb bbmK2/iQ #2 Ry F?2KQi H p¥HQ ©Fiv?@ p2bb2H Bb 7mM+iBQ
22 p2 p2HQAMBIMUI?2 bm ;2 pRNQ2Bi2 U

Vi = (V2 + V)2

h?2 7Q°+2 Bb MQM/BK2MbBQM HBx2/ #v i?2 b K2 b2i Q7 p 'B #H2b
i?72 /[/BiBQM Q7 i?2 K tBKmK r2ii2/ SX- RMWQi2BK M;H2 +? M;2b 7
2 +? BKT +i-bQ /Q2bi?2r2ii2/ "2 /m BM; BKT +iX h?2p Hm2 7Q r2
M;H2r b 7QmM/ mbBM; i?2 P_* j. >v/"Qbi iB+b THm;BM BM _?BMQ |
:SS>+2 i2/ #vi?2 laL X h?2 bm#K2 ;2M+2 /2Ti? 7Q 2 +? i BK M;H
#2 2[m HiQ i?2 T 2b+ B#2/ bm#K2 ;2M+2 BM i?2 oB ;BMB h2+? i B

h?2iBK2r b MQM/BK2MbBQM HBx2/ #vi?2iBK2i?2p2bb2H "2 +?2/K
MQi2/MTsghX GBF2rBb2-i?2TQbBiBQMr b MQM/BK2MbBQM HBXx2/ #v i’
[12Ti7?-12MQPDE,,IX

8XRXj .vM KB+ S'2bbm "2 M HvbBb

h /BiBQM H r2/;2 /°QT M/ 7H i TH i2 2tT2 BK2Mib r2HH /Q+mK2M]
T'QT : iIBOQM QM T2 F T 2bbm 2X 6Q  i?2 bBKTHB7B2/ + b2- r?2M i?
+ Qbb i?2 r2/;2 M/ i?2 i'BK M;H2 Bb x2 Q- i?2 7QHHQIrBM; i 2M/k
H:;BM; T2 F T 2bbm 2 +Q "2H i2b rBi? i?2 bT v "QQi T°QT ; iBM; r
T 2bbm 2 K ;MBim/2 Bb ;"2 i2bi M2 " i?2 F22H M/ T Q; 2bbBp2Hv /:
TQT ; i2biQr /b i?2 +?BM2X AM //BiBQM-i?2 p Hm2 Q7 i?2 /2 /"B
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QM i?2 T2 FT 2bbm 2 K ;MBim/2 M/ i?2 p2HQ+Biv Q7 i?2bT v QQ

h?2;:° T?bBM&BOMQRI?2 T 2bbm 2i? ii?2T QT ; iBQM Q7 i?2bT" v°
iBK2 b i?2 KQ/2H BKT +ib i?2r i2°X h?2 T'2bbm 2 Bb MQM/BK2MbE
T 2bbm 2- rBR122 /2MbBiv Q7 7 \&b®b i22 iRi H BKT +i p2HQ+Biv 2[m |
Kfb 7Q° HH + b2bX h?2 T 2bbm 2 /Bbi'B#miBQM Bb HbQ p2° :2/Qp
+QM/BiBQMX qBi? 72r/Bb+mbb2/2t+2TiBQMb-K Mvi'2M/b BM i?2
[2°Bp2/ 7 QK i /BiBQM Hr2/:2/ QT 2tT2 'BK2MibX h?2:SS>? b KQ
i? M ivIB+ Hr2/;2X h?2/2 /'Bb2 M;H2p 'B2bi  Mbp2 b2Hv ii?2 #
KB/b?BT iQ i?2 bi2"MX _2+ HH i? i T'2bbm 2 b2MbQ b SRR M/ SRk
? p2bBKBH /2 /°'Bb2 M;H2b M2 " i?2 #QrX GBF2rBb2- SKR M/ Skk

? p2i?2b K2 +QMbi Mi/2 /°'Bb2 M;H2 M2 ~ KB/b?BTbX b bm+?-i |
b2MbQ b b?QmH/ 2t?B#Bi bBKBH ~i'2M/biQ r2/;2/ QT 2tT2 BK2M]

M;H2X

h?2 ?B;?7@bT22/ + K2 0ii2KTi2/iQ + Tim 2i?BbbT v QQi T QT ;
8XBViQU2V "2bM Tb?Qibi F2ZM7 QK i?2 "2+Q /2/?B;?@bT22/ pBI/:
bM Tb?Qib "2i F2M 7°QK i?2 7B bi i'B H Q7 i?2 7B bi +QM/BiBQMX
BM 6B ARV b?2Qrb i?2 KQ/2H ii?2bi i Q7 i?2 BKT +iX h?2 b2+QM/
8XB#V Bb i F2M r?2M T 2bbm "2 b2MbQ SRR "2 +?2b Bib T2 F K ;MB
/IBbTH v2/ BM8&B+M /BbTH vb r?2M T 2bbm 2 b2MbQ ™ SRk "2 +?2b E
6B;m8AB/V /IBbTH vb r?22M T 2bbm 2 Skk "2 +?2b Bib T2 FX h?2 iBK2
T2 FBbBM+QM+HmMbBp2 7Q i?Bb +QM/BiBQM-bQ BibbM Tbh?Qir b
/IBbTH v2/ BMBBBZMBb i F2M r?2M i?2 KQ/2H "2 +?2b Bib 7mHH bm#K

AM HHi? 22 +QM/BiBQMb- T 2bbm 2 b2MbQ SRRO6b T2 FT 2bbm 2
T 2bbm 2 b2MbQ ™ SRkob T2 F T 2bbm ' 2X gq?BH2 i?2 /2 /' Bb2 M;H2
i?72/2 /"'Bb2 M;H2 i SRk-i?Bbi 2M/ Bb +QMbBbi2MirBi? i?2 "2bmHi
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6B;m 2 8X9, S'2bbm 2 .Bbi'B#miBQM 6Q° HH *QM/BiBQMb BM i?2 c
2T 2b2Mi ai M/ °/ .2pB iBQMb BM S'2bbm 2 Bb2 hBK2 AMbi Mi U
S'2bbm 2J ;MBim/2 Uo2 iB+ HVX
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