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Introduction to the Series 
 
The problems of modern society are both complex and interdisciplinary. Despite the 
apparent diversity of problems, tools developed in one context are often adaptable to 
an entirely different situation. For example, consider the Lyapunov’s well known 
second method. This interesting and fruitful technique has gained increasing signi-
fycance and has given a decisive impetus for modern development of the stability 
theory of differential equations. A manifest advantage of this method is that it does 
not demand the knowledge of solutions and therefore has great power in application. 
It is now well recognized that the concept of Lyapunov-like functions and the theory 
of differential and integral inequalities can be utilized to investigate qualitative and 
quantitative properties of nonlinear dynamic systems. Lyapunov-like functions serve 
as vehicles to transform the given complicated dynamic systems into a relatively 
simpler system and therefore it is sufficient to study the properties of this simpler 
dynamic system. It is also being realized that the same versatile tools can be adapted 
to discuss entirely different nonlinear systems, and that other tools, such as the vari-
ation of parameters and the method of upper and lower solutions provide equally 
effective methods to deal with problems of a similar nature. Moreover, interesting 
new ideas have been introduced which would seem to hold great potential. 

Control theory, on the other hand, is that branch of application-oriented mathema-
tics that deals with the basic principles underlying the analysis and design of control 
systems. To control an object implies the influence of its behavior so as to accomplish 
a desired goal. In order to implement this influence, practitioners build devices that 
incorporate various mathematical techniques. The study of these devices and their 
interaction with the object being controlled is the subject of control theory. There 
have been, roughly speaking, two main lines of work in control theory which are 
complementary. One is based on the idea that a good model of the object to be 
controlled is available and that we wish to optimize its behavior, and the other is 
based on the constraints imposed by uncertainty about the model in which the object 
operates. The control tool in the latter is the use of feedback in order to correct for 
deviations from the desired behavior. Mathematically, stability theory, dynamic 
systems and functional analysis have had a strong influence on this approach. 
 
Volume 1, Theory of Integro-Differential Equations, is a joint contribution by          
V. Lakshmikantham (USA) and M. Rama Mohana Rao (India). 
Volume 2, Stability Analysis: Nonlinear Mechanics Equations, is by A. A. Martynyuk 
(Ukraine). 
Volume 3, Stability of Motion of Nonautonomous Systems: The Method of Limiting 
Equations, is a collaborative work by J. Kato (Japan), A. A. Martynyuk (Ukraine) and 
A. A. Shestakov (Russia). 
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Volume 4, Control Theory and Its Applications, is by E. O. Roxin (USA). 
Volume 5, Advances in Nonlinear Dynamics, is edited by S. Sivasundaram (USA) and 
A. A. Martynyuk (Ukraine) and is a multiauthor volume dedicated to Professor         
S. Leela (USA). 
Volume 6, Solving Differential Problems by Multistep Initial and Boundary Value 
Methods, is a joint contribution by L. Brugnano (Italy) and D. Trigiante (Italy). 
Volume 7, Dynamics of Machines with Variable Mass, is by L. Cveticanin (Yugo-
slavia). 
Volume 8, Optimization of Linear Control Systems: Analytical Methods and Compu-
tational Algorithms, is a joint contribution by F. A. Aliev (Azerbaijan) and V. B. La-
rin (Ukraine). 
Volume 9, Dynamics and Control, is edited by G. Leitmann (USA), F. E. Udwadia 
(USA) and A. V. Kryazhimskii (Russia) and is a multiauthor volume. 
Volume 10, Volterra Equations and Applications, is edited by C. Corduneanu (USA) 
and J. W. Sandberg (USA) and is a multiauthor volume. 
Volume 11, Nonlinear Problems in Aviation and Aerospace, is edited by S. Sivasun-
daram (USA) and is a multiauthor volume. 
Volume 12, Stabilization of Programmed Motion, is by E. Ya. Smirnov (Russia). 
Volume 13, Advances in Stability Theory at the End of the 20th Century, is edited by 
A. A. Martynyuk (Ukraine) and is a multiauthor volume. 
Volume 14, Dichotomies and Stability in Nonautonomous Linear Systems, is a colla-
borative work by Yu. A. Mitropolsky (Ukraine), A. M. Samoilenko (Ukraine) and     
V. L. Kulik (Ukraine). 
Volume 15, Almost Periodic Solutions of Differential Equations in Banach Spaces, is 
a collaborative work by Y. Hino (Japan), T. Naito (Japan), Nguyen Van Minh (Viet-
nam) and Jong Son Shin (Japan).  
Volume 16, Functional Equations with Causal Operators, is by C. Corduneanu 
(USA). 
Volume 17, Optimal Control of the Growth of Wealth of Nations, is by E. N. Chukwu 
(USA). 
Volume 18, Stability and Stabilization of Nonlinear Systems with Random Structure, 
is a joint contribution by I. Ya. Kats (Russia) and A. A. Martynyuk (Ukraine). 
Volume 19, Lyapunov Functions in Differential Games, is by V. I. Zhukovskiy 
(Russia). 
Volume 20, Stability of Differential Equations with Aftereffect, is a joint contribution 
by N. V. Azbelev (Russia) and P. M. Simonov (Russia). 
Volume 21, Asymptotic Methods in Resonance Analytical Dynamics, is e a colla-    
borative work by E. A. Grebenikov (Russia), Yu. A. Mitropolsky (Ukraine) and     
Yu. A. Ryabov (Russia). 
 
Due to the increased interdependency and cooperation among the mathematical 
sciences across the traditional boundaries, and the accomplishments thus far achieved 
in the areas of stability and control, there is every reason to believe that many 
breakthroughs await us, offering existing prospects for these versatile techniques to 
advance further. It is in this spirit that we see the importance of the ‘Stability and 
Control’ series, and we are immensely thankful to Taylor & Francis and Chapman & 
Hall/CRC for their interest and cooperation in publishing this series. 
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Method

1.6.1 Simple iterations

1.6.2 Iterations with quadratic convergence

1.7 Comments and References

Copyright © 2004 CRC Press LLC



2 Averaging Principle for Multifrequency Systems

of Differential Equations

2.0 Introduction

2.1 Mathematical Averaging Principle

2.2 Classification of Systems of Differential Equations where

Resonances are Possible

2.3 The Basis of the Asymptotic Theory for Locally Nonresonance

Systems

2.4 Initial Conditions for Comparison Equations

2.5 Averaging Operator for Time-Independent Disturbances

2.6 Asymptotic Theory of Systems with Their Paths Passing through

Resonance Points

2.7 The Algorithm of Joining of Resonance and Nonresonance Path

Sections

2.8 Periodic and Quasi-Periodic Oscillations in the Van der Pol

Oscillator System

2.9 Study of Multifrequency Systems with Their Solutions

Not Remaining Close to Resonance Points

2.10 Study of Multifrequency Systems Belonging to Class II

2.11 Multifrequency Systems with Their Solutions Not Leaving

the Neighborhood of a Resonance Point

2.12 Comments and References

3 Some Resonance Problems of Nonlinear Mechanics

3.0 Introduction

3.1 Newtonian Three-Body Problem

3.2 The Problem of Justification of the Averaging Principle

in the Bounded Newtonian Three-Body Problem

3.3 Construction of Explicit Solutions of Averaged Differential

Equations of the Bounded Three-Body Problem in the Case

of Resonance

3.4 Quasi-Periodic Solutions of Resonance Hamiltonian Systems

Copyright © 2004 CRC Press LLC



3.5 Motion of a Geostationary Satellite

3.6 Averaging Method in the Theory of Partial Differential Equations

3.7 Energy Method of Construction of Amplitude–Phase Equations

3.8 Averaging Method and Maximum Principle in Boundary Value

Problems

3.9 Comments and References

4 Numerical–Analytic Methods

4.0 Introduction

4.1 Construction of Lyapunov Transform for a Linear System

with Periodic Coefficients

4.1.1 Construction of matrices L(t) and W by means of series

4.1.2 Construction of matrices L(t) and W by means of iterations

4.1.3 Interpolation formulae for Lyapunov transform matrices

4.2 Construction of Green and Lyapunov Matrices

4.2.1 Noncritical case

4.2.2 Example

4.2.3 Critical cases

4.3 Direct Numerical–Analytic Method of Construction of Periodic

Solutions

4.4 Construction of Periodic Solutions in Hill’s Problem of Lunar

Motion

4.5 Numerical–Analytic Construction of Mathieu Functions

4.5.1 Algorithm construction

4.5.2 Computational layout

4.5.3 Quick-Basic program

4.5.4 Comments on the program

4.6 Algorithm for Construction of Solutions of the Plane Bounded

Three-Body Problem

4.6.1 Initial differential equations of the problem

4.6.2 Basic equations for the coefficients of the sought solution

4.6.3 Construction of a solution by the method of simple iterations

Copyright © 2004 CRC Press LLC



4.6.4 Construction of a solution by the method of iterations with

quadratic convergence

4.7 Numerical–Analytic Implementation of Krylov–Bogolyubov

Transform

4.8 Comments and References

References

Copyright © 2004 CRC Press LLC



� �������	�	
��	��
��������
�����������	� �"!$#$%&�(')���
*,+.-0/21�3546/87&9:-0;	<=-0/2;?>87@3A1�4B-0/2;	C@<0;	D=3=C&EFD=7 -0/2;	D=7 -01�4	7&G�7&+87&G H:3A1�3I7&<0;�J@1 K@;	+L-0/87 -B7&<0;+2;(4�;(30307&<0HMENC@<O-0/2;�3P-67 -0;	DQ;	+R-QC&E�-0/2;�4�C@+R-0;	+R-63OC&ES-0/2;BG�7 -0;	<Q46/87&9:-0;	<63	T�7@3OUV;	G GW7@3X-0/2;D=7&1 +�3AHYDO>�C@G�3	TR92<0C@9�;	<A-01 ;(3VC&E$3A;	<01 ;(3V7@3AHYDQ9:-0C&-01�4�1 +5-0/2;F3A;	+83A;ZC&E$[\C@1 +84	7&<2];@^ 3�_:;�`8+21 -01 C@+"T7&+8_a-0/2;bD=7&1 +M9�C@1 +R-63�C&E�-0/2;Q4�G�7@303A1�4	7&G\c"HR7&92d2+2C K@e:[\C@1 +84	7&<2];�-0;(46/2+21�fRd2;OENC@<F_:1 g�;	<0;	+R-01�7&G;(fRd87 -01 C@+83OUS1 -0/L3AD=7&G GV987&<67&DQ;�-0;	<(hi*j-Q3A;	;	D=3b1 DQ9�C@<A-67&+R-O-0CMJ@1 K@;B7aENd2G GS3P-67 -0;	DQ;	+R-QC&E-0/2;�E)7&DQC@d83S[\C@1 +84	7&<2];�-0/2;	C@<0;	DkC@+B-0/2;�;�l:1�3P-0;	+84�;�C&E�7@3AHYDQ9:-0C&-01�4F3AC@G d:-01 C@+83SC&E\C@<6_:1 +87&<0H_:1 g�;	<0;	+R-01�7&G";(fRd87 -01 C@+83	T83A1 +84�;�1 +�-0/2;�`8<63P-�92G�7@4�;�1 -�1�3�3A;	G�_:C@DkENC@d2+8_B1 +aDQC:_:;	<0+�D=7 -0/2;�mD=7 -01�4	3Z>�CYC@n:3Z7&+8_?1 +?-0/2;Q3A;(4�C@+8_a1 -�+2;	;(_23Z3AC@DQ;b;(303A;	+R-01�7&G$4�C@DQDQ;	+R-63ZUS/2;	+i3P-0d8_:HY1 +2JDOd2G -01 EN<0;(fRd2;	+84�HI3AH:3P-0;	D=3oC&E"C@<6_:1 +87&<0HQ_:1 g�;	<0;	+R-01�7&G�;(fRd87 -01 C@+83	h\pW/2;ZD=7 -A-0;	<VD=7&1 +2G HI4�C@+:m4�;	<0+83Z-0/2;QK 7&G d2;QC&E�-0/2;Q-01 DQ;Q1 +R-0;	<0K 7&G�US1 -0/21 +iUS/21�46/i1 -�1�3F9�CR303A1 >2G ;b-0C�d83A;Q7@3AHYDQ9:-0C&-01�47&9292<0Cql:1 D=7 -01 C@+83�C&Er;�l27@4s-V3AC@G d:-01 C@+83�C&Et_:1 g�;	<0;	+R-01�7&G8;(fRd87 -01 C@+83	TY7&+8_=7&G�3AC�-0/2;�-0/2;	C@<0;�-01�4	7&G7&+8_B92<67@4s-01�4	7&G�;	<0<0C@<63W7@4	4�C@DQ987&+YHY1 +2JX-0/2CR3A;X7&9292<0Cql:1 D=7 -01 C@+83	h*,+a-0/2;Q3P-0d8_:HaC&E�-0/2;Q3AC&m,4	7&G G ;(_BJ@;	+2;	<67&G 1 u	;(_�;(fRd87 -01 C@+?C&Eo7@3AHYDQ9:-0C&-01�4X9�;	<A-0d2<0>87 -01 C@+-0/2;	C@<0HavNC@<WwF<0HYG C K@e:xVC@J@C@G HYd2>�C KFJ@;	+2;	<67&G 1 u	;(_Q;(fRd87 -01 C@+�y\-0/2;ZDQ;�-0/2C:_IC&Et46/87&<67@4s-0;	<01�3P-01�4	3ENC@<W`8<63P-AmjC@<6_:;	<o987&<A-01�7&Gr_:1 g�;	<0;	+R-01�7&Gr;(fRd87 -01 C@+83V/87@3V92<0C K@;(_Q-0CQ>�;FK@;	<0HQ;�g�;(4s-01 K@;F>�;(4	7&d83A;1 -�7&G G C U�3�d83�-0CI`8+8_?;�l27@4s-F3AC@G d:-01 C@+83�C&E�;(fRd87 -01 C@+83�C&Eo7&+YHa7&9292<0Cql:1 D=7 -01 C@+"T�7&+8_�-0/2;	<0;�mENC@<0;�7 -V;(7@46/I3P-0;	9IC&Er-0/2;�1 -0;	<67 -01 C@+83�UV;�_:CX+2C&-V1 +R-0<0C:_:d84�;�7&+I;	<0<0C@<�1 +R-0C�-0/2;Z7@3AHYDQ9:-0C&-01�47&9292<0Cql:1 D=7 -01 C@+aC&E�-0/2;=3AC@G d:-01 C@+"h�pW/21�3F7@303A;	<A-01 C@+?1�3F4�C@<0<0;(4s-Z7 -FG ;(7@3P-ZENC@<Z<0C&-67&<0H�DOd2G -01 mEN<0;(fRd2;	+84�H?3AH:3P-0;	D=3ZC&EV_:1 g�;	<0;	+R-01�7&G\;(fRd87 -01 C@+83ZUS1 -0/i3AG C U�7&+8_aE)7@3P-FK 7&<01�7&>2G ;(3	h�*,+MC&-0/2;	<UVC@<6_23	T�C@+2;Q4	7&+M307qHB-0/87 -F-0/2;bD=7 -A-0;	<�4�C@+84�;	<0+83Z3AH:3P-0;	D=3ZC&EV_:1 g�;	<0;	+R-01�7&G\;(fRd87 -01 C@+83Z3A;�-C@+zD=7&+YHRm,_:1 DQ;	+83A1 C@+87&GW-0C@<01{TWUS1 -0/.-0/2;	1 <5<01 J@/R-Amj/87&+8_|DQ;	DO>�;	<63I;�l:92<0;(303A;(_|>YH.}2C@d2<01 ;	<_:1 KY1�3A1 >2G ;�3A;	<01 ;(3	T�7&+8_~-0/2;	1 <OEN<0;(fRd2;	+84�1 ;(3b_:;	9�;	+8_:1 +2JiC@+L3AG C U�3P-67 -0;BK 7&<01�7&>2G ;(3XC@+2G H@hi*j-1�3�-0C53Ad846/M3AH:3P-0;	D=3S-0/87 -�-0/2;M�A<0;(3AC@+87&+84�;�4�C@+8_:1 -01 C@+830�I7&<0;�9�;(4�d2G 1�7&<(T�C@<�-0/2;O;(fRd21 K 7&G ;	+R-�

Copyright © 2004 CRC Press LLC



� �F���t�\�\�����$�I�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���5�r���t�\�F�)�"�
�A92<0C@>2G ;	D�C&EW3AD=7&G G�_:;	+2C@DQ1 +87 -0C@<630�=-0/87 -O7&<0;X-0/2;=D=7&1 +MC@>83P-67@4�G ;Q_:d2<01 +2Ja4�C@+83P-0<0d84s-01 C@+C&E$-0/2;	1 <S;�l27@4s-�3AC@G d:-01 C@+83V>YH51 -0;	<67 -01 C@+BDQ;�-0/2C:_23	hpW/2;(3A;�7&<0;�_:1 g�;	<0;	+R-01�7&Gr;(fRd87 -01 C@+83WC&Et-0/2;FENC@<0D�@��@�a�.�r� v �t�A��� � y ��@��@� �L� v � y$� �"� v �t�A��� � y � vP�@  ¡2  �qy
US/2;	<0; �t� � 7&<0;�¢5m,_:1 DQ;	+83A1 C@+87&G�K@;(4s-0C@<63	T ��� � � �|£ m,_:1 DQ;	+83A1 C@+87&G�K@;(4s-0C@<63�C&E$¤�d84�G 1�_:;(7&+3A987@4�;@T�7&+8_ � 1�3O7?3AD=7&G Go9�CR3A1 -01 K@;I987&<67&DQ;�-0;	<(h�¥i;IUS1 G GW7&G�3AC?7@303Ad2DQ;=-0/87 -X-0/2;5<01 J@/R-Am/87&+8_¦DQ;	DO>�;	<63IC&Eb3AH:3P-0;	D§vP�@h ¡2h �qy=7&<0;M_:1 g�;	<0;	+R-01�7&>2G ;i7|3Ad:¨I4�1 ;	+R-B+Yd2DO>�;	<BC&EX-01 DQ;(3US1 -0/?<0;(3A9�;(4s-�-0C � 7&+8_ � 1 +M3AC@DQ;¦vN¢k� £ yjm,_:1 DQ;	+83A1 C@+87&G$_:C@D=7&1 +?©�ªW«"¬�Tr­ ®�mj9�;	<01 C:_:1�4US1 -0/¯<0;(3A9�;(4s-F-0C � 7&+8_i<0;	J@d2G�7&<FUS1 -0/~<0;(3A9�;(4s-�-0C � 7 -�-0/2;=9�C@1 +R- �z� ¡2hIpW/2;=K@;(4s-0C@<� v � y � v � � v � y �  	 	  � � ¬rv � yAyB1�3S4	7&G G ;(_M°N±2²b³6´qµs¶)·V¸6¹0²6º�»8²�¼�·�¶)²sµ�½ ²6·�°,¾ ¹shpW/2;�D=7 -0/2;	D=7 -01�4	7&G8-0/2;	C@<0HbC&Et3Ad846/53AH:3P-0;	D=3	T:_:d2;�-0CX-0/2;Z/21 J@/IK 7&<01 ;�-PHbC&Er-0/2;Z92<0C@9:m;	<A-01 ;(3$C&E�3AC@G d:-01 C@+83\_:;�-0;	<0DQ1 +2;(_X>YHF-0/2;W+2C@+2G 1 +2;(7&<01 -PHFC&E2-0/2;WK@;(4s-0C@<Am{ENd2+84s-01 C@+83 � v �t�A��� � ysT� v �t�A��� � ysTY7&+8_Q_:d2;S-0CF-0/2;�9�CR303A1 >2G ;SC:4	4�d2<0<0;	+84�;�vN1 +b-0/2;�92<0C:4�;(303\C&E�-0/2;�_:HY+87&DQ1�4	7&G2;	K@C&mG d:-01 C@+¿C&E�-0/2;i3AH:3P-0;	DIy=C&EO3AC&m,4	7&G G ;(_z3AD=7&G GF_:;	+2C@DQ1 +87 -0C@<63	TS1�35+2C&-�4�C@DQ92G ;�-0;@TS-0/2C@d2J@/1 -M1�3�;(303A;	+R-01�7&G G H¿7@_:K 7&+84�;(_rhÁÀY1 +84�;Âct7&92G�7@4�;@^ 3B-01 DQ;¯-0/2;¯;�g�;(4s-?C&E=3AD=7&G GX_:;	+2C@DQ1 +87 m-0C@<63?/87@3M>�;	;	+Ãd2+8_:;	<63P-0CYC:_Ä7@3?-0/2;L7&929�;(7&<67&+84�;¯1 +ÄENC@<0DOd2G�7&;¯ENC@<?-0/2;L7&9292<0Cql:1 D=7 -0;3AC@G d:-01 C@+ÆÅ� v �s� � ysTBÅ� v �s� � ysT?C&EO7|3AD=7&G G m,_:;	+2C@DQ1 +87 -0C@<63I3AH:3P-0;	DÈÇÉ-0/2;i304	7&G�7&<592<0C:_:d84s-v{Ê � � v � v �s� � yAyAysT�US/2;	<0;XÊ51�3�7&+�1 +R-0;	J@<67&Gr1 +8_:;�lBK@;(4s-0C@<(T27&+8_ � v �s� � yW1�3W-0/2; � mj92<0C&ËP;(4s-01 C@+C&E�-0/2;b3AH:3P-0;	D�3AC@G d:-01 C@+"h�pW/2;b3AD=7&G G +2;(303�C&E\-0/2;OENd2+84s-01 C@+|v{Ê � � ySDQ;(7&+83S-0/87 -�ENC@<Z3AC@DQ;K@;(4s-0C@<63~Ê � v{Ê � �  	 	  � Ê@¬2yM7&+8_~3AC@DQ;b9�C@1 +R-63�C&Eo-0/2;I3A987@4�;bC&ES3AC@G d:-01 C@+83	Tr-0/2;bEN<0;(fRd2;	+:m4�1 ;(3 � � v � v �s� � yAy �  	 	  � � ¬rv � v �s� � yAyB7&<0;Z<67 -01 C@+87&G G HI4�C@DQDQ;	+83Ad2<67&>2G ;�C@<S7&G DQCR3P-S4�C@DQDQ;	+:m3Ad2<67&>2G ;@T:1{h ;@h v{Ê � � v � v �0ÌÍ � � y0yAy�Î¦¡ �Ï�0ÌÍ�Ð~Ñ ¡ �:ÒFÓ  Ô >YKY1 C@d83AG H=ENC@<�-0/2;X;�l:1�3P-0;	+84�;XC&E�<0;(3AC@+87&+84�;(3W1 -Z1�3�+2;(4�;(30307&<0H=-0/87 - £ 3A/2C@d2G�_�+2C&-�>�;G ;(303V-0/87&+?­:h�¥z/YH=-0/2;	+a_:CI3AD=7&G G"_:;	+2C@DQ1 +87 -0C@<63W7&929�;(7&<sÕc";�-Zd83�<0;	K@;	<A-�-0C=-0/2;b3AH:3P-0;	DÖC&E�_:1 g�;	<0;	+R-01�7&G$;(fRd87 -01 C@+83OvP�@h ¡2h �qyS7&+8_a4�C@+83P-0<0d84s-�-0/2;4�G�7@303A1�4	7&G�`8<63P-�7&9292<0Cql:1 D=7 -01 C@+5>YH=-0/2;FENC@<0DOd2G�7

�"× �PØ v �s� � y � �8Ù � � ÚÛ Ù � v �8Ù@�A�&Ù@� � y �@Ü
� �8Ù � �"Ý � � �ÁÞß,à ßAá � � à v �8ÙR� � yâ v{Ê � � Ù y ;�l:9rã â v{Ê � � Ù y � � â v{Ê �A�&Ù y6ä �

US/2;	<0; å Ê å ��æ Ê � æ �zç	ç	çq� æ Ê@¬ æ � Ê Í � ¡ �sè � �sè ­ �  	 	  �êé � � �  	 	  � £  *jEt-0/2;F1 +21 -01�7&Gr9�C@1 +R-Xv �8ÙR�2�&Ù yo1�3S3Ad846/I-0/87 -W-0/2;	<0;FC:4	4�d2<63W7&+5;�l27@4s-S<0;(3AC@+87&+84�;Z7 -V-0/2;1 +21 -01�7&G$-01 DQ;ëv{Ê � � Ù y � ¡2T�-0/2;	+ Ý¯ì� ¡2TF7&+8_a-0/2;OENd2+84s-01 C@+ � × �PØ v �s� � ysTF>�;(3A1�_:;(3Z/87qKY1 +2J9�;	<01 C:_:1�4F3Ad2DQD=7&+8_23	T27&G�3ACQ4�C@+R-67&1 +83o-0/2;�3A;(4�d2G�7&<V-0;	<0D �"Ý � 92<0C@9�C@<A-01 C@+87&G8-0C � h\*jE�7 -V-0/2;

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ï
1 +21 -01�7&G$-01 DQ;ëv{Ê � � Ù y�ÎÄ¡ÃvN1{h ;@h�-0/2;	<0;O1�3Z7&+M7&G DQCR3P-Z;�l27@4s-�<0;(3AC@+87&+84�;qyVENC@<F7&G G$K@;(4s-0C@<63ZÊEN<0C@Dð3AC@DQ;B3Ad2>83A;�-QC&E�1 +R-0;	J@;	<63OñsòNó,ô�T�-0/2;	+ÂENC@<b;�l27@4s-0G H~-0/2CR3A;5K@;(4s-0C@<63�-0/2;a7&DQ92G 1 -0d8_:;(3C&E�9�;	<01 C:_:1�4FENd2+84s-01 C@+83�C@+ � × �PØ D=7qHB>�;(4�C@DQ;O7&<0>21 -0<67&<01 G H5G�7&<0J@;@T87&+8_�ENC@<Z7&G GtC&-0/2;	<Z3Ad2DbmD=7 -01 C@+BK@;(4s-0C@<63WÊI9�;	<01 C:_:1�4�ENd2+84s-01 C@+83WUS1 G Gr/87qK@;F3AD=7&G G"7&DQ92G 1 -0d8_:;(3	T23A1 +84�;ZENC@<V-0/2;	D�-0/2;K 7&G d2;(3FC&EZv{Ê � � Ù yZ7&<0;b+2C&-X3AD=7&G G{hbõ�4s-0d87&G G Ha-0/2;=3A1 -0d87 -01 C@+M1�3F;	K@;	+MDQC@<0;Q4�C@DQ92G 1�4	7 -0;(_rT>�;(4	7&d83A;�7&DQ92G 1 -0d8_:;(3�1 +Q-0/2;S-0<01 J@C@+2C@DQ;�-0<01�4oENd2+84s-01 C@+83=;�l:9rã â v{Ê � � Ù y � ä?_:;	9�;	+8_Q+2C&-oC@+2G HC@+=-0/2;�K 7&G d2;(3�C&Eov{Ê � � Ù ysTR>2d:-S7&G�3AC�C@+=-0/2;�K 7&G d2;(3�C&Er-0/2;Z}2C@d2<01 ;	<V4�CY;�¨I4�1 ;	+R-63 � à v �8Ù@� � y-0/87 -(TYJ@;	+2;	<67&G G Hb3A9�;(7&nY1 +2J8TY_:;(4�<0;(7@3A;SUS1 -0/I-0/2;�J@<0C US1 +2J�+2C@<0D å Ê å ö -0/2;	<0;�ENC@<0;S`8+87&G G HO-0/2;7&DQ92G 1 -0d8_:; � à@÷ v{Ê � � Ù y�_:;	9�;	+8_23�>�C&-0/?C@+ � à v �8ÙR� � y�7&+8_�C@+|v{Ê � � Ù yshZÀYd846/M7I4�C@DQ92G 1 m4	7 -0;(_Q92<0C:4�;(303�C&E"7&+=1 +84�<0;(7@3A;SC@<V_:;(4�<0;(7@3A;SC&E�-0/2;Z7&DQ92G 1 -0d8_:;(3�C&Er/87&<0DQC@+21�4WENd2+84s-01 C@+83o7@3;(7&<0G Ha7@3�1 +?-0/2;O`8<63P-�7&9292<0Cql:1 D=7 -01 C@+aD=7&n@;(3�1 -�_:1 ¨I4�d2G -Z-0C�3P-0d8_:H�-0/2;b>�;	/87qKY1 C@<ZC&E�-0/2;3AC@G d:-01 C@+83 � v �s� � y ��� v �s� � ysT2+2C&-W-0C=DQ;	+R-01 C@+B/21 J@/2;	<AmjC@<6_:;	<W7&9292<0Cql:1 D=7 -01 C@+83	h}$1 +87&G G H@TYUV;Z1 +84�G d8_:;F1 +aøo/87&9:-0;	<F��-0/2;Z1 -0;	<67 -01 C@+5K 7&<01�7&+R-VC&E"-0/2;F987&<A-WC&E"-0/2;Z-0/2;	C@<0HC&E�C@<6_:1 +87&<0H5_:1 g�;	<0;	+R-01�7&Gt;(fRd87 -01 C@+83	T2nY+2C US+a7@3W-0/2;O[\C@1 +84	7&<2];se:c"HR7&92d2+2C KbDQ;�-0/2C:_rhSpW/2;92<0C@9�CR3A;(_|1 -0;	<67 -01 C@+83=4	7&+L>�;?;(7@3A1 G H|7&G J@C@<01 -0/2DQ1 u	;(_rTV7&+8_Â-0/21�3I1�3Q1 G G d83P-0<67 -0;(_L>YH|3AC@DQ;;�l27&DQ92G ;(3W1 +Møo/87&9:-0;	<Sù8h�ú�C&-0;F-0/87 -SDQCR3P-�C&Et-0/2;�92<0C@>2G ;	D=3S3A/2C US+B1 +B-0/21�3�46/87&9:-0;	<�7&<0;7&G�3AC�_:;(304�<01 >�;(_?>YH?DOd2G -01 ENd2+84s-01 C@+87&G�3AH:3P-0;	D=3ZC&EW_:1 g�;	<0;	+R-01�7&G\;(fRd87 -01 C@+83ZUS1 -0/MENd2+84s-01 C@+839�;	<01 C:_:1�4BUS1 -0/L<0;(3A9�;(4s-b-0CME)7@3P-=92/87@3A;BK 7&<01�7&>2G ;(3 � To7&+8_ÂEN<0;(fRd2;	+84�1 ;(3b_:;	9�;	+8_LC@+L3AG C UK 7&<01�7&>2G ;(3 � h

���)�üûÃý2')�¦þrÿ����o�����
�@h�c";�-W-0/2;Z<0;(7&Gr¤�d84�G 1�_:;(7&+53A987@4�;ZC&E$_:1 DQ;	+83A1 C@+ £ >�;�_:;	+2C&-0;(_I>YH	�Z¬�T27&+8_=-0/2;Zd2+21 -67&<0H4�C@DQ92G ;�l=3A987@4�;�>YH�
I¬�h�ú�C@<0D=3�C&E"K@;(4s-0C@<o3A987@4�;(3��Z¬=7&+8_�
I¬O-0/87 -VUV;�7&<0;�J@C@1 +2JF-0COd83A;7&<0;�7@3VENC@G G C U�3�
 å � å �

����



* �F���t�\�\�����$�I�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���5�r���t�\�F�)�"�
pW/2;V+2C@<0DÄC&E2-0/2;V1 D=7&J@1 +87&<0HF987&<A-\C&E2-0/2; £ m,_:1 DQ;	+83A1 C@+87&GY4�C@DQ92G ;�lXK@;(4s-0C@<+& Ð ©�¬-,
I¬51�3S4	7&G�4�d2G�7 -0;(_5>YHI-0/2;FENC@<0DOd2G�7å *,D.& å ��æ *,D/& � æ �zç	ç	çq� æ *,D/&q¬ æ  0YhSv �t�A� yoUS1 G G"_:;	+2C&-0;�7@3W7O<0d2G ;Z-0/2;�304	7&G�7&<V92<0C:_:d84s-SC&Et-PUVC £ m,_:1 DQ;	+83A1 C@+87&G�K@;(4s-0C@<63	T7&+8_5-0/2;	<0;�ENC@<0;

v �t�A� y �
¬
Þà�� � � à � à  pW/2;Z307&DQ;Z3AHYDO>�C@G�US1 G G�_:;	+2C&-0;ZD=7 -0<01 l=92<0C:_:d84s-63V7&+8_=-0/2CR3A;�C&EtD=7 -0<01 lI7&+8_=K@;(4s-0C@<(h1 hI*jEV-0/2; £ m,_:1 DQ;	+83A1 C@+87&G�K@;(4s-0C@<Am{ENd2+84s-01 C@+32 � v42 � �  	 	  � 2�¬2yi_:;	9�;	+8_23XC@+i-0/2; £ m_:1 DQ;	+83A1 C@+87&G�7&<0J@d2DQ;	+R-FK@;(4s-0C@<5& � v�& � �  	 	  � &q¬2ysTF-0/2;	+76�2 ÷ 6!&51�3�798R7@4�C@>21�7&+?D=7 -0<01 lC&E\C@<6_:;	< £ � £ 6�26!& �;: 6�2!<6!& à�= � â � Ê � � �  	 	  � £  > h~pW/2;B}2C@d2<01 ;	<Q3A;	<01 ;(3XC&E�-0/2;a­ ®�mj9�;	<01 C:_:1�4QENd2+84s-01 C@+@?Xv�&Yy�C&E�-0/2; £ m,_:1 DQ;	+83A1 C@+87&G7&<0J@d2DQ;	+R-'&QUS1 G G">�;�US<01 -A-0;	+B1 +a4�C@DQ92G ;�lIENC@<0D9
?Xv�&Yy � Þß,à ßAá Ù ? à ;�l:9�ã â v{Ê � &Yy6ä � vP�@h �@h �qy? à � �v{­ ®ty ¬ Û �BAÙ ç	ç	ç Û �BAÙ ?Xv�&YyY;�l:9�ãDC â v{Ê � &Yy6ä � & �  	 	  � &q¬�  vP�@h �@h ­@y

õ�303Ad2DQ;O-0/87 -F-0/2;bENd2+84s-01 C@+E?Xv�&Yy�307 -01�3P`8;(3�-0/2;=4�C@+8_:1 -01 C@+83ZC&EGF�1 <01�46/2G ;�-(^ 3�-0/2;	C@<0;	DC@+i-0/2;I;�l:987&+83A1 >21 G 1 -PHMC&ES7�9�;	<01 C:_:1�4bENd2+84s-01 C@+¯1 +R-0C?7a}2C@d2<01 ;	<X3A;	<01 ;(3F1 +Â3AC@DQ;=4�C@DQ92G ;�l_:C@D=7&1 +a©�¬�3Ad846/5-0/87 -�& Ð ©�¬H,/
I¬B7&+8_ å ñ@¢;& åJI.K T2US/2;	<0; K 1�3�7b<0;(7&G"+Yd2DO>�;	<(h�*j-US1 G G"C&Eî-0;	+�>�;X4�C@+YK@;	+21 ;	+R-W-0CQ92<0;(3A;	+R-W-0/2;X3A;	<01 ;(3FvP�@h �@h �qyo1 +B-0/2;FENC@<0D?Xv�&Yy � ?MLbv�&Yy"�E�JLN?Xv�&Yy � vP�@h �@h � y?MLbv�&Yy � ÞÙ � ß,à ß � L ? à ;�l:9rã â v{Ê � &Yy6ä � vP�@h �@h ùYy�JLN?Xv�&Yy � Þß,à ßAá LW« � ? à ;�l:9rã â v{Ê � &Yy6äR  vP�@h �@h � y
pW/2;SENd2+84s-01 C@+O?MLOv�&Yy�1�3o7&G UW7qH:3�7F-0<01 J@C@+2C@DQ;�-0<01�4W9�C@G HY+2C@DQ1�7&G{TY7&+8_��JLN?Xv�&Yy�4	7&+=>�;>�C&-0/a7&+�1 +:`8+21 -0;F-0<01 J@C@+2C@DQ;�-0<01�4Z3A;(fRd2;	+84�;�7&+8_�7O`8+21 -0;�9�C@G HY+2C@DQ1�7&G{h�(¡2h�}2d2+84s-01 C@+i7qK@;	<67&J@1 +2Jav)3ADQCYC&-0/21 +2JYySC@9�;	<67 -0C@<63�US1 G G$>�;Q_:;	+2C&-0;(_a>YHB-0/2;b3AHYDO>�C@GP§US1 -0/B-0/2;X3Ad2>8304�<01 9:-S1 +8_:1�4	7 -01 +2Jb-0/2CR3A;FK 7&<01�7&>2G ;(3VC@+BUS/21�46/5-0/2;X7qK@;	<67&J@1 +2JX92<0C:4�;(_:d2<0;1�3S;�l:;(4�d:-0;(_rh

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� Q
c";�-�d83�1 +R-0<0C:_:d84�;�-0/2;XENC@G G C US1 +2JI3AHYDO>�C@G�3�_:;	+2C&-01 +2JQ-0/2;b7qK@;	<67&J@1 +2JbC@9�;	<67 -0C@<63W-0/87 -7&<0;Fd83A;(_5DQCR3P-�C&Eî-0;	+�
P Ú Ñ ?Xv�& �A�s� � y Ó � $?�v�& � � y � G 1 DR!SUT �Ò Û RÙ ?Xv�& �A�s� � y �@�s� vP�@h �@h ) yPEV Ñ ?Xv�& � � y Ó � $?Xv � y � �v{­ ®ty ¬ Û �BAÙ ç	ç	ç Û �BAÙ ?Xv�& � � y � & �  	 	  � &q¬�  vP�@h �@h 0&yÔ 9�;	<67 -0C@<bvP�@h �@h 0&yS1�3�d83A;(_?1 E�-0/2;OENd2+84s-01 C@+7?Xv�& � � yS1�3F­ ®�mj9�;	<01 C:_:1�4XUS1 -0/i<0;(3A9�;(4s-�-0C7&G Gt4�C@DQ9�C@+2;	+R-63WC&Et-0/2;�K@;(4s-0C@<'&b1 +B-0/2;�<67&+2J@;FC&E\_:;�`8+21 -01 C@+"T21{h ;@h?Xv�&Z�¦v{­ ®ty � � y�WX?Xv�& � � y �US/2;	<0;5&Z�¦v{­ ®tyB_:;	+2C&-0;(3V-0/2;�K@;(4s-0C@<~v�& � �|­ ® �  	 	  � &q¬��|­ ®tysh*,+B7@_2_:1 -01 C@+"TY-0/2;F92<0C:4�;(_:d2<0;ZC&E$7qK@;	<67&J@1 +2J�C K@;	<W3AC@DQ;ZC&Et-0/2;F7&<0J@d2DQ;	+R-63-& � �  	 	  � & Ív éUY £ y51�3S7&9292G 1 ;(_Z
P Ñ ?Xv�& � � y Ó � $?Xv�& Í « � �  	 	  � &q¬ � � y

� �v{­ ®ty Í Û �BAÙ ç	ç	ç Û �BAÙ ?Xv�& � �  	 	  � & Í � & Í « � �  	 	  � &q¬:y � & �  	 	  � & Í   vP�@h �@h 1 y�@�@h õÁKY1 +84�d2G d2DÆ7&>�C K@;?G 1 -0;	<67&GF3AHYDO>�C@G�35US1 G GF_:;	+2C&-0;?-0/2;~7qK@;	<67&J@;(_LK 7&G d2;MC&EO7ENd2+84s-01 C@+|C@<b7?K 7&<01�7&>2G ;@T\C@<Q7?3AC@G d:-01 C@+ÂC&E�7qK@;	<67&J@;(_.v)3ADQCYC&-0/2;(_8y�;(fRd87 -01 C@+83	h ?�1�3b7&+7qK@;	<67&J@;(_MK 7&G d2;5C&E�? ö 1 E�&�v �s� � yF1�3b7?3AC@G d:-01 C@+¯C&E�3AC@DQ;I;(fRd87 -01 C@+"T$-0/2;	+[$&�v �s� � y�1�3�-0/2;3AC@G d:-01 C@+BC&E$-0/2;�<0;(3A9�;(4s-01 K@;�7qK@;	<67&J@;(_=;(fRd87 -01 C@+"h
���]\_^-�	ÿ��7`$�(�8�(')%�þ�aR� '�ab�Qý2�$!z�dc#aY'N�	eF� �f`�aR�q�('�ab�
øoC@+83A1�_:;	<�7&+B1 +:`8+21 -0;X9�C UV;	<S3A;	<01 ;(3WC&Et-0/2;FENC@<0DTÞà�� Ù � à & à v �s� � y � vP�@h ­:h �qy
US1 -0/�;(7@46/5-0;	<0D _:;�`8+2;(_B1 +ë© � � ãYv �s� � yb
 � Ð~Ñ ¡ �AÒZÓj� � Ð~Ñ ¡ � � Ì Ó äRhF�;	+2C&-0;�1 -63W987&<A-01�7&G"3Ad2D >YH g

¬rv �s� � y �
¬
Þà�� Ù � à & à v �s� � ys  vP�@h ­:h ­@y

*jEV-0/2;	<0;Q;�l:1�3P-63X75ENd2+84s-01 C@+
g
v �s� � yM1 +¯© � 3Ad846/M-0/87 -FENC@<X7&+YH £ih ¡z-0/2;	<0;=1�3�7BG 1 DQ1 -<0;	G�7 -01 C@+83A/21 9
G 1 Dj SUT

g
v �s� � ykC g ¬rv �s� � y� ¬ � ¡ � vP�@h ­:h � y

-0/2;	+�UV;FUS1 G G"307qH=-0/87 -�3A;	<01 ;(3FvP�@h ­:h �qyo1�3S7&+�7@3AHYDQ9:-0C&-01�4Z<0;	92<0;(3A;	+R-67 -01 C@+IC&E$-0/2;ZENd2+84s-01 C@+g
v �s� � yI1 +�© � v)3A;	;F[\C@1 +84	7&<2]; Ñ ­ Ó ysh�pW/21�3W1�3W[\C@1 +84	7&<2];@^ 3�_:;�`8+21 -01 C@+"T87&+8_I1 -S/87@3V92<0C K@;(_Q-0C

Copyright © 2004 CRC Press LLC



l �F���t�\�\�����$�I�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���5�r���t�\�F�)�"�
>�;=K@;	<0Ha;�¨I4�1 ;	+R-X1 +i+2C@+2G 1 +2;(7&<�;(fRd87 -01 C@+M-0/2;	C@<0H@hQ[\C@1 +84	7&<2];O7&G�3AC�92<0C@9�CR3A;(_a-0C�d83A;b-0/2;ENC@G G C US1 +2J=3AHYDO>�C@GrC&E\1�_:;	+R-01�4	7&Gr;(fRd87&G 1 -PH=ENC@<W-0/2;X_:;�-0;	<0DQ1 +87 -01 C@+BC&ESvP�@h ­:h � y�
g

v �s� � ymW TÞà�� Ù � à & à v �s� � ys  vP�@h ­:h ùYyn�;~4	7&G G ;(_.-0/2;(3A;M<0;	G�7 -01 C@+8357@3AHYDQ9:-0C&-01�4?;(fRd87&G 1 -01 ;(3	h�¥i;iUS1 G GFDQCR3P-0G Hz4	7&G GbvP�@h ­:h �qyI7&+7@3AHYDQ9:-0C&-01�4F3A;	<01 ;(3	hÔ Eo4�C@d2<63A;@T8;	K@;	<0HB4�C@+YK@;	<0J@;	+R-�9�C UV;	<�3A;	<01 ;(3�1�3�7&G�3AC57&+M7@3AHYDQ9:-0C&-01�4X3A;	<01 ;(3	T8>2d:-�-0/2;1 +YK@;	<63A;O92<0C@9�CR3A1 -01 C@+?1�3�C@>YKY1 C@d83AG H�1 +84�C@<0<0;(4s-(hF}2<0C@D -0/21�3�_:;�`8+21 -01 C@+?ENC@G G C U�3Z7IK@;	<0H�1 Dbm9�C@<A-67&+R-S;(fRd87&G 1 -PH!
 g
v �s� � y �

¬
Þà�� Ù � à & à v �s� � yt�¿¾2v � ¬ ys  vP�@h ­:h � y

pWUVC=7@3AHYDQ9:-0C&-01�4F3A;	<01 ;(3W4	7&+B>�;X7@_2_:;(_�7&+8_5DOd2G -01 92G 1 ;(_rT81{h ;@h:1 Eg
� v �s� � ymW TÞà�� Ù � à & × �PØà v �s� � y � vP�@h ­:h ) yg � v �s� � ymW TÞà�� Ù � à & × � Øà v �s� � y � vP�@h ­:h 0&y

-0/2;	+ g
v �s� � y �

g
� v �s� � yt�

g � v �s� � y�W TÞà�� Ù � à & à v �s� � y � vP�@h ­:h 1 yo v �s� � y �
g
� v �s� � y

g � v �s� � y�W TÞà�� Ù � àmo à v �s� � y � vP�@h ­:h > y
US/2;	<0; & à v �s� � y � & × �PØà v �s� � yt�E& × � Øà v �s� � y � vP�@h ­:h �(¡Ryo à v �s� � y � àÞ Í � Ù & × �PØÍ v �s� � yp& × � Øàdq Í v �s� � ys  vP�@h ­:h �@�qy

*jEF;(7@46/|-0;	<0DÈC&EZ-0/2;M7@3AHYDQ9:-0C&-01�4�3A;	<01 ;(3avP�@h ­:h �qyO1�3=1 +R-0;	J@<67&>2G ;�US1 -0/.<0;(3A9�;(4s-=-0C �US1 -0/21 + Ñ � � �A� � Ó , Ñ ¡ �AÒZÓ T:-0/2;	+B-0/2;FENC@G G C US1 +2JQ7@3AHYDQ9:-0C&-01�4Z;(fRd87&G 1 -PHI1�3W-0<0d2;r

Û Ú4sÚut g v �s� � y �@� W TÞà�� Ù � à Û Ú4sÚut & à v �s� � y �@�s� vP�@h ­:h �q­@y

1{h ;@h�7@3AHYDQ9:-0C&-01�4�3A;	<01 ;(3�4	7&+�>�;O1 +R-0;	J@<67 -0;(_I-0;	<0D >YHI-0;	<0D�T8J@1 KY1 +2JI7&+?7@3AHYDQ9:-0C&-01�4�3A;	<01 ;(37@3S7b<0;(3Ad2G -(h*,+YK@;	<63A;�C@9�;	<67 -01 C@+83oC@+57@3AHYDQ9:-0C&-01�4�3A;	<01 ;(3Zv)_:1 KY1�3A1 C@+B7&+8_=-0;	<0DOUS1�3A;Z_:1 g�;	<0;	+R-01�7 -01 C@+�y7&<0;�7&G�3ACb9�CR303A1 >2G ;@T2>2d:-�d2+8_:;	<�3AC@DQ;�7@_2_:1 -01 C@+87&G"4�C@+8_:1 -01 C@+83	h

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� v
*jEw& × � ØÙ v �s� � y ì� ¡|1 +a© � TY-0/2;	+g

� v �s� � yg � v �s� � y Wix?v �s� � y�W TÞà�� Ù � à � à v �s� � y � vP�@h ­:h � � y
US/2;	<0;F-0/2;X4�CY;�¨I4�1 ;	+R-63 � à v �s� � yS7&<0;F_:;�`8+2;(_B1 +?3A;	<01 ;(3oEN<0C@D 7&+B1 +:`8+21 -0;O3AH:3P-0;	DkC&E�7&G J@;�m>2<67&1�4Z;(fRd87 -01 C@+83�
 �@Ù & × � ØÙ � & × �PØÙ �� � & × � ØÙ � & × �PØ� C �@Ù & × � Ø� �� � & × � ØÙ � & × �PØ� C �@Ù & × � Ø� C � � & × � Ø� � Q = Q Q Q Q = Q Q Q Q Q = Q Q Q Q = Q Q Q Q Q = � à & × � ØÙ � & × �PØà C �@Ù & × � Øà C � � & × � Øàdq � CLç	ç	çyC � àdq � & × � Ø� � Q = Q Q Q Q = Q Q Q Q Q = Q Q Q Q = Q Q Q Q Q = 

vP�@h ­:h �	ùYy

*j-F/87@3�>�;	;	+~3A/2C US+?>YHa[\C@1 +84	7&<2]; Ñ � Ó -0/87 -FJ@;	+2;	<67&G G H�3A9�;(7&nY1 +2J51 -F1�3Z1 DQ9�CR303A1 >2G ;O-0C_:1 g�;	<0;	+R-01�7 -0;W-0/2;�7@3AHYDQ9:-0C&-01�4S3A;	<01 ;(3SvP�@h ­:h ùYy"-0;	<0D�>YHX-0;	<0D�T@;	K@;	+Q1 Er;(7@46/O-0;	<0D�C&E�vP�@h ­:h �qy1�3�7Q_:1 g�;	<0;	+R-01�7&>2G ;ZENd2+84s-01 C@+"h�*,+�C&-0/2;	<SUVC@<6_23	TR-0/2;X3A;	<01 ;(3TÞà�� Ù � à � & à v �s� � y�@�7&+8_5-0/2;FENd2+84s-01 C@+ �
g
÷ �@� 4	7&+B>�;X3Ad846/5-0/87 -�

g
v �s� � y�@� ìW TÞà�� Ù � à � & à v �s� � y�@�   vP�@h ­:h � � y

õV-o-0/2;Z307&DQ;S-01 DQ;F[\C@1 +84	7&<2]; Ñ � Ó 3A/2C UV;(_b-0/87 -W7@3AHYDQ9:-0C&-01�4�3A;	<01 ;(3o4�C@d2G�_Q>�;Zd83A;(_bENC@<-0/2;54�C@+83P-0<0d84s-01 C@+~C&E�3AC@G d:-01 C@+83FC&E�_:1 g�;	<0;	+R-01�7&G�;(fRd87 -01 C@+83�1 +~-0/2;=ENC@G G C US1 +2Ja3A;	+83A;@h�c";�--0/2;�ENd2+84s-01 C@+-&�v �s� � ysTY_:1 g�;	<0;	+R-01�7&>2G ;�US1 -0/I<0;(3A9�;(4s-o-0C � TR>�;�-0/2;Z3AC@G d:-01 C@+=C&Er-0/2;�;(fRd87 -01 C@+� &�@�B� ?Xv�& �A�s� � y � vP�@h ­:h � ) y7&+8_BG ;�-S-0/2;X3A;	<01 ;(3 x?v �s� � y � TÞà�� Ù � à & à v �s� � y vP�@h ­:h �z0&y
ENC@<0D=7&G G H~307 -01�3PENHi;(fRd87 -01 C@+¦vP�@h ­:h � ) yQvNUS/2;�-0/2;	<O1 -Q4�C@+YK@;	<0J@;(3FC@<O_:1 K@;	<0J@;(36yshaú�C U US<01 -0;-0/2;X7@3AHYDQ9:-0C&-01�4Z;(fRd87&G 1 -PH � x?v �s� � y�@� W TÞà�� Ù � à � & à v �s� � y�@�   vP�@h ­:h � 1 y
¥i;X4	7&+a7@303A;	<A-V-0/87 - � &�v �s� � y�@� W � x?v �s� � y�@�   vP�@h ­:h � > y

Copyright © 2004 CRC Press LLC



{ �F���t�\�\�����$�I�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���5�r���t�\�F�)�"�
ú�C UzENC@<0DOd2G�7 -0;Z7&+B7@3AHYDQ9:-0C&-01�4�;(fRd87&G 1 -PHQENC@<S7b4�C@DQ9�CR3A1 -0;�ENd2+84s-01 C@+"h�c";�-W-0/2;ZENd2+84sm-01 C@+9|=v�&Yyo>�;�7&+87&G HR-01�4bv)3A;	;XÀ:46/YUW7&<A-0u Ñ � Ó yo1 +�3AC@DQ;F+2;	1 J@/Y>�C@<0/2CYC:_=C&Et-0/2;F9�C@1 +R-O& � ¡2hc";�-S-0/2;	<0;�7&G�3ACQ;�l:1�3P-W-0/2;X7@3AHYDQ9:-0C&-01�4F;(fRd87&G 1 -PH

� v �s� � y�W TÞà�� Ù � à � à v �s� � ys  vP�@h ­:h ­&¡Ry
pW/2;	+B-0/2;FENC@G G C US1 +2J=7@3AHYDQ9:-0C&-01�4Z;(fRd87&G 1 -PHI1�3V-0<0d2;r
|=v � v �s� � yAy�Wi|~} TÞà�� Ù � à � à v �s� � y��z  vP�@h ­:h ­:�qy

pW/2;�7&>�C K@;Z92<0C@9�;	<A-01 ;(3S7&+8_5<0;	G�7 -01 C@+83oENC@<�7@3AHYDQ9:-0C&-01�4Z<0;	92<0;(3A;	+R-67 -01 C@+83V4	7&+B>�;�;(7@3Pm1 G H.J@;	+2;	<67&G 1 u	;(_|ENC@<5-0/2;i4	7@3A;aC&EXDOd2G -01 K 7&<01�7&>2G ;aENd2+84s-01 C@+835US/2;	+z-0/2;i7&<0J@d2DQ;	+R-X& �v�& � �  	 	  � &q¬2yI/87@3S_:1 DQ;	+83A1 C@+ £ h
������e���')�$%@ý:�k�a�� ���Uc#aY�8�zab� ���@^-�	ÿ��7`$�(�8�(')%-^	`#`$� �b�"'��Âý:�(')���#�Q����þ"���)#t�(')���#����'�B'4��aR�zaY���(')ý����J�r#$ý:�(')���#�
pW/2;Z>87@3A1�3�ENC@<�-0/2;F7&9292G 1�4	7&>21 G 1 -PHQC&Et7@3AHYDQ9:-0C&-01�4�3A;	<01 ;(3�1 +I-0/2;�-0/2;	C@<0HQC&E"C@<6_:1 +87&<0Hb_:1 g�;	<Am;	+R-01�7&Gr;(fRd87 -01 C@+83o1�3V-0/2;F<0;	D=7&<0n 7&>2G ;�-0/2;	C@<0;	D�92<0C K@;(_=>YHI[\C@1 +84	7&<2];�1 +B/21�3oE)7&DQC@d83VUVC@<0n�O²����=²�°N±2¾d�qµ5¾P¸I·6²�� ²sµs°{¶)´z�m�=²6·6±2´ ¼8¶)·sµsh=pW/2;b-0/2;	C@<0;	D 1�3�3P-67 -0;(_M>�;	G C U�Tr-0C@J@;�-0/2;	<FUS1 -0/7a3Ad:¨I4�1 ;	+R-0G H~_:;�-67&1 G ;(_i92<0CYC&EPh5*j-XUS1 G Go/2;	+84�;�ENC@<A-0/¯7&G G C U�d83F-0C?;�l:92G 1�4�1 -0G HMUS<01 -0;=D=7&+YH;(3P-01 D=7 -01 C@+83W+2;(4�;(30307&<0H=1 +a3A9�;(4�1 `�4�4	7@3A;(3	h�Uc#aY�8�zab�§�����"�)��� ²�°o°N±2²�¹0²b³6²J�&¶î½ ²�¼M°N±2²b²6º�»8´ °{¶)¾ ¼� &�@�5� ?Xv�& �A�s� � y vP�@h � h �qy
´ ¼!�I°N±2²�¶î¼8¶î°{¶)´z�\·6¾ ¼!� ¶î°{¶)¾ ¼ &�v)¡ � � y � & Ù   vP�@h � h ­@y�s¼~´r�r� ¶î°{¶)¾ ¼���� ²�°��vP�qyM°N±2²Q½ ²6·�°,¾ ¹�� ¸6»:¼�·�°{¶)¾ ¼�?Xv�& �A�s� � y.³6²	�@²���¼�²����F·6¾ ¼8°{¶î¼8»8¾ »YµQ´ ¼!�?³6¾ »:¼!�@²���¶î¼Â°N±2²v £ �~­@y���� ¶]�=²�¼2µs¶)¾ ¼�´z� �@¾z�=´ ¶î¼¿©�¬&« � � ©�¬&« � � Ñ ¡ �AÒZÓ �I´ ¼�´z� ¡ °{¶)·N��¶î°N±B¹0²sµu¢8²6·�°°,¾U& � � ¶î¼M°N±2²+�@¾z�=´ ¶î¼ë©�¬&« � � & Ð ©�¬ � � Ð~Ñ ¡ � � Ì Óu£v{­@yM°N±2²�°,²�¹��OµZ¾P¸S°N±2²�µ	²�¹s¶)²sµU¤p¥r¦ §b¦]¥©¨pªI³6²F´ ¼�´z� ¡ °{¶)·J��¶î°N±I¹0²sµu¢8²6·�°\°,¾ � Ð~Ñ ¡ � � Ì Ó ´ ¼!�µ	´ °{¶�µN¸�¡I°N±2²b·6¾ ¼!� ¶î°{¶)¾ ¼2µ& à v)¡ � � y � ¡ � Ê � ¡ � � � ­ �  	 	  vP�@h � h � y«�±2²�¼b¸�¾ ¹b´ ¼f¡5¬ h ¡Ä°N±2²�¹0²b²B­@¶�µs°)µ � Ù Ð¯Ñ ¡ � � Ì Ó µs»8·6±�°N±2´ °�¸�¾ ¹b´z�]� � Ð¯Ñ ¡ � � Ù�Ó ´ ¼!�� Ð¯Ñ ¡ �:Ò�Ù

I ÒZÓ °N±2²o¸�¾z�]� ¾z��¶î¼b�a²sµs°{¶]�=´ °{¶)¾ ¼M¶�µ�°{¹s»8²å &�v �s� � y#C gf® v �s� � y å Y ¬ � vP�@h � h ùYy

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ¯�$±2²�¹0²-&�v �s� � y�¶�µS°N±2²Z²B­Y´@·�°tµ	¾z� »:°{¶)¾ ¼�¾P¸�²6º�»8´ °{¶)¾ ¼�¤p¥r¦�°D¦]¥�ª(��¶î°N±Q¶î¼8¶î°{¶)´z��·6¾ ¼!� ¶î°{¶)¾ ¼±¤p¥r¦�°D¦ §�ª��gf®
v �s� � y �

®
Þà�� Ù � à & à v �s� � ys  vP�@h � h � y

²V¹0¾(¾P¸ øoC@+8_:1 -01 C@+LvP�qy�;	+83Ad2<0;(3�-0/2;Q;�l:1�3P-0;	+84�;Q7&+8_Md2+21�fRd2;	+2;(303ZC&E�-0/2;=3AC@G d:-01 C@+MC&E;(fRd87 -01 C@+LvP�@h � h �qy�US1 -0/21 +i-0/2;Q1 +R-0;	<0K 7&G Ñ ¡ �:Ò Ì I ÒZÓ hO*,+i;(fRd87 -01 C@+LvP�@h � h �qy�9�;	<AENC@<0DÖ-0/2;3Ad2>83P-01 -0d:-01 C@+�C&E\K 7&<01�7&>2G ;(3 &�v �s� � y � gf® v �s� � yt� �
®
« � 2\v �s� � ys  vP�@h � h ) y

US/2;	<0;52\v �s� � yB1�3�7Q+2;	UëK@;(4s-0C@<Am{ENd2+84s-01 C@+"hSøoG ;(7&<0G H=-0/21�3�307 -01�3P`8;(3W-0/2;X_:1 g�;	<0;	+R-01�7&Gt;(fRd87 m-01 C@+
�
®
« � � 2�@�a� ?Xv

gf®
� �
®
« � 2 �2�s� � y#C �

gf®
�@�   vP�@h � h 0&yF�;�`8+2;F-0/2;�K@;(4s-0C@<Am{ENd2+84s-01 C@+

gf®
v �s� � yIEN<0C@D�-0/2;�;(fRd87 -01 C@+�
gf®
�@�k� $?�v

gf®
v �s� � yAy � vP�@h � h 1 y

US/21�46/¿1�35C@>:-67&1 +2;(_zEN<0C@D -0/2;i1 +21 -01�7&GF;(fRd87 -01 C@+¦1 EX-0/2;i-0;	<0D=3592<0C@9�C@<A-01 C@+87&G�-0C �
®
« � T�

®
« � �  	 	 �7&<0;�-0<0d2+84	7 -0;(_5EN<0C@Dk1 -63S<01 J@/R-Amj/87&+8_IDQ;	DO>�;	<(hp$7&nY1 +2JZ1 +R-0CX7@4	4�C@d2+R-$-0/2;SJ@;	+2;	<67&G 1 u	;(_QøV7&d846/YH�-0/2;	C@<0;	D v)3A;	;S[\C@1 +84	7&<2]; Ñ ­ Ó y$C@+Q3AC@G KRm1 +2JO_:1 g�;	<0;	+R-01�7&G8;(fRd87 -01 C@+83�US1 -0/57&+I7&+87&G HR-01�4W<01 J@/R-Amj/87&+8_bDQ;	DO>�;	<o1 +=-0/2;SENC@<0D C&Er9�C UV;	<3A;	<01 ;(3	T"ENC@<X;(7@46/~4�C@DQ9�C@+2;	+R- �

®
« � 2 à C&EV-0/2;IK@;(4s-0C@< �

®
« � 2 -0/2;=ENC@G G C US1 +2J�1 +2;(fRd87&G 1 -PH4	7&+�>�;�US<01 -A-0;	+�
 ? à C �

gf®z³
à�@�µ´ P

�¶C ÝR� }$�o� �
® ª
Þ Í � � 2 Í � � vP�@h � h > y

US/2;	<0; Ý � P 7&<0;X3AC@DQ;X9�CR3A1 -01 K@;X+Yd2DO>�;	<63	h�pW/2;O3AHYDO>�C@G ´ DQ;(7&+83S-0;	<0DOUS1�3A;XD=7 ËPC@<01 u(7 m-01 C@+"ho}2C@<92 � ¡|1 -Z4	7&+B>�;�US<01 -A-0;	+B-0/87 -�& �
gf®

h Ô +B-0/2;�C&-0/2;	<S/87&+8_rT83A;	<01 ;(3�vP�@h ­:h �z0&yENC@<0D=7&G G HF307 -01�3P`8;(3t;(fRd87 -01 C@+IvP�@h � h �qysT 7&+8_X3ACS-0/2;VK@;(4s-0C@<$_:1 g�;	<0;	+84�;H?Xv
gf®

� �
®
« � 2 �2�s� � ydC�

gf®
÷ �@� 1�3W_:1 KY1�3A1 >2G ;Z>YH �

®
« � h�pW/21�3V1 DQ92G 1 ;(3V-0/87 -S1 +83P-0;(7@_IC&E"-0/2;FD=7 ËPC@<01 u	1 +2JX1 +2;(fRd87&G 1 -PHvP�@h � h > yo1 -�1�3S9�CR303A1 >2G ;Z-0CQUS<01 -0;X7i�ADQC@<0;F_:;�-67&1 G ;(_2�b1 +2;(fRd87&G 1 -PH

? à C �
gf®z³

à�@�µ´ P �
®
« � Ý } Ý ® � ¬

Þ Í � � 2 Í ��¶C ÝR� }t�V� �
® ¬
Þ Í � � 2 Í �   vP�@h � h �(¡Ry

*,+R-0<0C:_:d84�1 +2Jb-0/2;�+2C&-67 -01 C@+| � P Ý v Ý
®
�¸·ry�¶C ÝR� vP�V� �
® ·ry � �

®
« � � à � ? à C �

gf®z³
à�@� � · �

¬
Þ Í � � 2 Í

Copyright © 2004 CRC Press LLC



¹�º �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
1 -I>�;(4�C@DQ;(3QC@>YKY1 C@d83O-0/87 -i� à ´ | v{Ê � � �  	 	  � £ ysTW7&+8_|-0/2;a_:1 g�;	<0;	+R-01�7&GS;(fRd87 -01 C@+vP�@h � h 0&y�-67&n@;(3V-0/2;FENC@<0D � 2�@��� � � � � v�� � �  	 	  � �Z¬2ys  vP�@h � h �@�qy

ÀY1 DOd2G -67&+2;	C@d83AG HbUS1 -0/I-0/2;�K@;(4s-0C@<o;(fRd87 -01 C@+?vP�@h � h 0&y�4�C@+83A1�_:;	<�-0/2;F304	7&G�7&<o_:1 g�;	<0;	+R-01�7&G;(fRd87 -01 C@+ � ·�@�Q� |=vu· � � ymW P Ý v Ý
®
�¸·ry�¶C ÝR� vP�V� Ý
® ·ry   vP�@h � h �q­@y

US1 -0/�1 -63SJ@;	+2;	<67&Gr3AC@G d:-01 C@+�;�l:92<0;(303A;(_I>YH=-0/2;FENC@<0DOd2G�7v Ý
®
�¸·ry � qZ» j « »B¼�½ t j ¼�½ t¾ » j ¼�½ tp¿ �XÀ ¾ »�Á Ú   vP�@h � h � � y

*jE"1 -V1�3V7@303Ad2DQ;(_b-0/87 -9·\v)¡ � � y � ¡2T�-0/2;	+I-0/2;�987&<A-01�7&G�3AC@G d:-01 C@+=C&E";(fRd87 -01 C@+?vP�@h � h �q­@y307 -01�3PENHY1 +2J�-0/21�3o1 +21 -01�7&G�4�C@+8_:1 -01 C@+IUS1 G G�>�;�+2C@+2+2;	JR7 -01 K@;WENC@<V3Ad:¨I4�1 ;	+R-0G H=3AD=7&G G�_:;	+2C@DQ1 +87 m-0C@<63 � T87&+8_51 -�1�3�_:;�`8+2;(_B>YH=-0/2;�;(fRd87&G 1 -PH
Ñ Ý q ® v Ý ® �¸·ry Ó � qZ» j « »B¼�½ t j ¼�½ t¾ » j ¼�½ tp¿ � ¾ »�Á Ú   vP�@h � h �	ùYy

ÀR-0d8_:HX-0/2;S>�;	/87qKY1 C@<\C&E�-0/2;WENd2+84s-01 C@+	·\v �s� � ysh\}2<0C@D vP�@h � h �	ùYy$_:;�-0;	<0DQ1 +2;V-0/2;S1 +YK@;	<63A;ENd2+84s-01 C@+ � � � vu· � � y�

Ý P � � vP�¶C ÝR� � Ý

®
« � �
®
« � yYG +tv Ý

®
�¸·rykCHÂ$vP�¶C ÝR� � Ý

®
« � �
®
« � yYG + Ý C ÝR�

®
« � ·� vP�@h � h � � yÀY1 +84�;�UV;a7&<0;51 +R-0;	<0;(3P-0;(_|1 +|-0/2;�>�;	/87qKY1 C@<bC&E�-0/2;a3AC@G d:-01 C@+83bC&EZ3AH:3P-0;	D�vP�@h � h �@�qy�US1 -0/��Ã ¡2TO`8<63P-X`8+8_~-0/2;51 +R-0;	<0K 7&GoUS1 -0/21 +ÂUS/21�46/¯-0/2;IENd2+84s-01 C@+ � � � vu· � � y~1�3ODQC@+2C&-0C@+2;_:;(4�<0;(7@3A1 +2J8TS1{h ;@hV-0/2;i1 +R-0;	<0K 7&GZUS1 -0/21 +¿US/21�46/z-0/2;~_:;	<01 K 7 -01 K@; �pÄ¿ Ã ¡2h *j-�1�35;(7@3AHL-0C4	7&G�4�d2G�7 -0;Z-0/87 -�1 E�¡ I · I $·$TWUS/2;	<0; $· � �¶C ÝR�ÝR�

®
« � � vP�@h � h � ) y

-0/2;	+ ¡ I � I $� T$� � �Ý PÆÅÇ G + : �¶C ÝR� � Ý
®
« � �
®
« �

Ý
®
« � �
®
« � = � qZ» j « »B¼�½ t j ¼�½ t C.vP�'C ÝR� yuÈÉ?  vP�@h � h �z0&ypW/2;51 +R-0;	<0K 7&G�3 Ñ ¡ � $· Ó T Ñ ¡ � $�	Ó 7&<0;=<0;(3A9�;(4s-01 K@;	G HM-0/2;I1 +R-0;	<0K 7&G�3�C&E�DQC@+2C&-0C@+2;=1 +84�<0;(7@3A;=C&E-0/2;FENd2+84s-01 C@+83 � � � vu· � � ysT�· � ·\v �s� � ysh}2C@<V;(7@46/B3A9�;(4�1 `�4�K 7&G d2;ZC&E � -0/2;Z1 +R-0;	<0K 7&G�3 Ñ ¡ � $· Ó T Ñ ¡ � $��Ó 7&<0;�>�C@d2+8_:;(_rT27&+8_54�C@+83A;�mfRd2;	+R-0G HB-0/2;b+2C@<0DÖC&E�-0/2;OK@;(4s-0C@<Am{ENd2+84s-01 C@+O2\v �s� � y�1�3Z7&G�3ACI>�C@d2+8_:;(_?7&>�C K@;@h�ÊaC@<0;	C K@;	<(T-0/2;�D=7 l:1 DOd2D 1 +R-0;	<0K 7&G Ñ ¡ �A�0Ó 7&+8_I-0/2;�+2C@<0Dk;(3P-01 D=7 -01 C@+å &�v �s� � y C gf® v �s� � y å Y £"Ý vP�¶C ÝR� y �§� Ð¯Ñ ¡ � $�	Ój� ¡ I �

I 1 +:E	ã Ý � $� äR  vP�@h � h � 1 y

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ¹�¹
7&<0;FnY+2C US+5ENC@<S;(7@46/BK 7&G d2;FC&E � h}2<0C@D�-0/2;�;�l:92<0;(303A1 C@+avP�@h � h �z0&y\7&+8_=1 +2;(fRd87&G 1 -PH�vP�@h � h � 1 y$1 -V1�3o4�G ;(7&<�-0/87 -o-0/2;Z3AD=7&G G ;	<1�3 � T�-0/2;�>21 J@J@;	<b1�3 $� TV7&+8_Â-0/2;�K 7&G d2;BC&E £"Ý vP�UC ÝR� y¯-0;	+8_23b-0CM-0/2;B`8+21 -0;�K 7&G d2; £"Ý h}2<0C@D�-0/21�3S1 -SENC@G G C U�3V-0/87 -WENC@< � Ð¯Ñ ¡ � $�@Ó TW-0/2;�+2C@<0D å &NC gf® å ENC@<�7&+YHI3AD=7&G GrK 7&G d2;(3 � TJ@;	+2;	<67&G G H=3A9�;(7&nY1 +2J8TYD=7qH=+2C&-W>�;�7&<0>21 -0<67&<01 G HQ3AD=7&G G{T:7&+8_=-0/2;	<0;�ENC@<0;ZUV;F3A/2C@d2G�_54�C@+83A1�_:;	<7&+2C&-0/2;	<(T&3AD=7&G G ;	<\1 +R-0;	<0K 7&GYC&E2-0/2;WK 7&<01�7&>2G ; � h\}2<0C@DkvP�@h � h � ) y"7&+8_BvP�@h � h �z0&yr1 -\ENC@G G C U�3t-0/87 -1 E �  ¡2T�-0/2;	+ $·5 ÌËzT $�  ÌËzhF*,+R-0;	<0K 7&G�3�C&EoDQC@+2C&-0C@+2;O1 +84�<0;(7@3A;XC&E�-0/2;OENd2+84s-01 C@+83� � � vu· � � ysT(· � ·\v �s� � ya>�;(4�C@DQ;b1 +:`8+21 -0;@T"7&+8_M4�C@+83A;(fRd2;	+R-0G HB-0/2;bENd2+84s-01 C@+5·\v �s� � y�7@3�  ¡z>�;(4�C@DQ;(3�7&<0>21 -0<67&<01 G H5G�7&<0J@;@T8-0/2C@d2J@/ �

®
« � ·\v �s� � y¶ %$Ý Y Ý q � hZ}2C@<F3Ad:¨I4�1 ;	+R-0G H3AD=7&G G � UV;F/87qK@; $� �ÎÍ vNG + �
®
« � ys  vP�@h � h � > y*,+¦C&-0/2;	<5UVC@<6_23	TS4�C@+83A1�_:;	<01 +2JÂ3Ad846/¿7&+z1 +R-0;	<0K 7&G�C&EF-01 DQ;@T�US1 -0/ �  É¡ C@+2;M4	7&+2+2C&-4�C@+83P-0<0d84s-V7�D=7 ËPC@<67&+R-�·\v �s� � y�>YHQ[\C@1 +84	7&<2];@^ 3$DQ;�-0/2C:_rTRUS/21�46/54�C@d2G�_Q>�;�;�g�;(4s-01 K@;	G Hbd83A;(_1 +iC@>:-67&1 +21 +2J	¬qmj;(3P-01 D=7 -01 C@+?C&E�-0/2;Q+2C@<0D å &UC gf® å hUÊaC@<0;	C K@;	<(T81 -�4	7&+M>�;Q3A/2C US+?-0/87 -ENC@<X7&+~7&<0>21 -0<67&<0H�1 +R-0;	<0K 7&G Ñ ¡ � Å� v � y Ó , Ñ ¡ � $�	Ó 3Ad846/M-0/87 - Å� v � y� ÏË US1 -0/ �  �¡2TZ-0/2;D=7 ËPC@<67&+R-U·\v �s� � yF7&G�3ACB1 +84�<0;(7@3A;(3Z1 +8_:;�`8+21 -0;	G H@hIpW/21�3F1 DQ92G 1 ;(3F-0/87 -�1 +~C@<6_:;	<Z-0C�>2d21 G�_~7J@CYC:_I>�C@d2+8_:;(_5D=7 ËPC@<67&+R-V1 -�1�3V+2;(4�;(30307&<0Hb-0C=4�C@+83A1�_:;	<W7OG 1 DQ1 -0;(_B1 +R-0;	<0K 7&G�C&Et-01 DQ; Ñ ¡ � $ÒZÓC@+a4�C@+8_:1 -01 C@+5-0/87 - Ò v � ym ÑÐ ÙUY Ë 7@3 �  ¡ � vP�@h � h ­&¡RyUS/2;	<0;NÐ Ù 1�3S7O`8+21 -0;X9�CR3A1 -01 K@;F+Yd2DO>�;	<(h�¥z1 -0/ � Ð¯Ñ ¡ �AÒ Ì Ó 7&+8_�3Ad:¨I4�1 ;	+R-0G H53AD=7&G G � -0/2;D=7 ËPC@<67&+R-W1�3S>�C@d2+8_:;(_rT87&+8_5US1 -0/ �  ¡|1 -S-0;	+8_23W-0CQ-0/2;F`8+21 -0;�>�C@d2+8_G 1 Dj S Ù ·\v �s� � y �¦Ý

®NÒ ¾ »�Á Ú CL��Ó Y Ý
® Ò ¾ »�Á¸ÔR CL��Ó   vP�@h � h ­:�qy

pW/2;o_:1 g�;	<0;	+R-01�7&G@;(fRd87 -01 C@+=vP�@h � h �q­@y�1�3t7SD=7 ËPC@<01 u	1 +2JWC@+2;�ENC@<t;(7@46/FC&EY-0/2;o;(fRd87 -01 C@+83rC&E3AH:3P-0;	D vP�@h � h �@�qy�US1 -0/�-0/2;�1 +21 -01�7&Gt4�C@+8_:1 -01 C@+83H2 � v)¡ � � y �  	 	  � 2�¬rv)¡ � � y � ·\v)¡ � � y � ¡2hpW/21�3S1 DQ92G 1 ;(3W-0/87 -SENC@<S;	K@;	<0H¦Ê � � �  	 	  � £ -0/2;FENC@G G C US1 +2Jb<0;	G�7 -01 C@+83W7&<0;Z-0<0d2;r
2 à v �s� � y Y ·\v �s� � y � Ê � � �  	 	  � £ �¿� Ð¯Ñ ¡ �AÒ�ÙsÓj�§Ò�Ù � 1 +:E	ã $ÒF�AÒ Ì(äR  vP�@h � h ­@­@y}2<0C@Dð-0/2;M>�C@d2+8_:;(_:+2;(303IC&EF-0/2;aENd2+84s-01 C@+83i2 à v �s� � y.>YH � ÐÖÑ ¡ �AÒ�ÙsÓ ENC@G G C U�3Q-0/2;>�C@d2+8_:;(_:+2;(303SC&Et-0/2;�+2C@<0D å 2\v �s� � y å Y £"Ý
®NÒ ¾ »�Á R�Õ CL��Ó� ú�C U¿G ;�-�7&+�7&<0>21 -0<67&<0H¸¬ h ¡|>�;X3A;�-(hVøo/2CYCR3A; � Ù v]¬@yoEN<0C@D�-0/2;X4�C@+8_:1 -01 C@+

�
®
« �Ù £"Ý

®NÒ ¾ »�Á R�Õ CL��Ó � ¬:  vP�@h � h ­ � ypW/2;	+BENC@<S;	K@;	<0H � Ð~Ñ ¡ � � Ù v]¬@y Ó 7&+8_ � Ð¯Ñ ¡ �AÒ�ÙsÓ UV;FC@>:-67&1 +
�
®
« � å 2\v �s� � y å Y ¬ �7&+8_B/2;	+84�;F;(3P-01 D=7 -01 C@+¯vP�@h � h ùYyo1�3V-0<0d2;@h�pW/2;F-0/2;	C@<0;	Dk1�3W92<0C K@;(_rh

Copyright © 2004 CRC Press LLC



¹A� �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
��� ÖØ×HaY���EaR�	� ')%5�����daR��`$�zaR�(ý:�(')���¦����þ"���)#t�(')���#�Q����Ù��(%@'����)ý:�(')�#Ú¯þrÿ��	�dab�E�
pW/2;�>�;	/87qKY1 C@<WC&E\3AC@G d:-01 C@+83WC&E$DOd2G -01 EN<0;(fRd2;	+84�HB3AH:3P-0;	D=3S_:;	9�;	+8_23W+2C&-�C@+2G HIC@+BUS/2;�-0/2;	<EN<0;(fRd2;	+84�HÂ<0;(3AC@+87&+84�;(3b7&929�;(7&<=C@<Q+2C&-(TV>2d:-I7&G�3AC~C@+Â-0/2;a+87 -0d2<0;�C&E�-0/2;a+2C@<0D C&E�-0/2;1 +R-0;	J@<67&GoK@;(4s-0C@<QÊiENC@<bUS/21�46/¯-0/2;B<0;(3AC@+87&+84�;=<0;	G�7 -01 C@+kÊ � 
�Ê � � � � 
 � � /2C@G�_23X-0<0d2;1 +Â-0/2;�4	7@3A;IC&E�7M_:d87&G m{EN<0;(fRd2;	+84�H¯3AH:3P-0;	D�hi*jES-0/2;	<0;B7&<0;5DQC@<0;=-0/87&+Â-PUVCaEN<0;(fRd2;	+84�1 ;(3	T-0/2;	+L-0/2;BENC@G G C US1 +2JM;(fRd87&G 1 -PHÂ1�3Q4	7&G G ;(_|>YHÂ_:;�`8+21 -01 C@+|-0/2;�<0;(3AC@+87&+84�;5<0;	G�7 -01 C@+83A/21 9ÂENC@<EN<0;(fRd2;	+84�1 ;(3 � � �  	 	  � � ¬�
 v{Ê � � y � ¡ � vP�@h ù8h �qy
US/2;	<0;¯Ê � v{Ê � �  	 	  � Ê@¬2y51�3�7&+ £ m,_:1 DQ;	+83A1 C@+87&G�1 +R-0;	J@;	<SK@;(4s-0C@<(h¤ofRd87&G 1 -PHLvP�@h ù8h �qyF;�l:92<0;(303A;(3F-0/2;5;�l27@4s-O<0;(3AC@+87&+84�;Q;(fRd87&G 1 -PH@T\C@<b¡ mj<0;(3AC@+87&+84�;@hBxVd:-7&G�3AC~1 +.<0;(7&G�3A1 -0d87 -01 C@+83	ToDQC@<0;�92<0C@>87&>2G ;a7&<0;B-0/2;?4	7@3A;(3bUS/2;	+.1 +83P-0;(7@_LC&EQvP�@h ù8h �qyX-0/2;ENC@G G C US1 +2J=7&9292<0Cql:1 D=7 -0;Z;(fRd87&G 1 -PHI1�3V-0<0d2;

v{Ê8Ì � � y �iÛ � Ê8Ì � v{Ê8Ì� �  	 	  � Ê8Ì¬ y � vP�@h ù8h ­@y
US/2;	<0; æ ÛWæ 1�3Z3AC@DQ;Q3Ad:¨I4�1 ;	+R-0G Ha3AD=7&G G�fRd87&+R-01 -PH@hZ*jE Û 1 +?-0/21�3Z92<0C@>2G ;	DÖ1�3F4�C@+83A1�_:;	<0;(_a73AD=7&G GtfRd87&+R-01 -PH@TY-0/2;	+B-0/2;zv{Ê Ì � � yIUS1 G G">�;X4	7&G G ;(_I-0/2; Û mj<0;(3AC@+87&+84�;@hpW/2;F1 +R-0;	J@;	< å Ê8Ì å �

¬
Þ Í � � æ Ê8ÌÍ æ vP�@h ù8h � y

1�3�4	7&G G ;(_I-0/2;�C@<6_:;	<WC&E$-0/2; Û mj<0;(3AC@+87&+84�;@hc";�-W-0/2;	<0;�;�l:1�3P- Û mj<0;(3AC@+87&+84�;(3VUS1 -0/a_:1 g�;	<0;	+R-�1 +R-0;	J@;	<WK@;(4s-0C@<63�Ê × �PØ 7&+8_ëÊ × � Ø h�pW/2;Û mj<0;(3AC@+87&+84�;.v{Ê × �PØ � � y51�3�4	7&G G ;(_�7QG C UV;	<AmjC@<6_:;	<o<0;(3AC@+87&+84�;�4�C@DQ987&<0;(_5US1 -0/�-0/2; Û mj<0;(3AC&m+87&+84�;|v{Ê × � Ø � � ysTo1 E å Ê × �PØ å Y å Ê × � Ø å h\õ�+8_54�C@+YK@;	<63A;	G H@T Û <0;(3AC@+87&+84�;Âv{Ê × � Ø � � y=1�3V4	7&G G ;(_7B/21 J@/2;	<AmjC@<6_:;	<�<0;(3AC@+87&+84�;b4�C@DQ987&<0;(_aUS1 -0/ v{Ê × �PØ � � yshO*jE å Ê × �PØ å �
å Ê × � Ø å TZ-0/2;	+i>�C&-0/Û mj<0;(3AC@+87&+84�;(3W7&<0;FC&Et-0/2;X307&DQ;FC@<6_:;	<(hpW/2;	<0;V7&G UW7qH:3";�l:1�3P-63\7�<0;(3AC@+87&+84�;�C&E8G ;(7@3P-\C@<6_:;	<(TqUS1 -0/O1 -63$1 +R-0;	J@;	<\K@;(4s-0C@<\Ê Ì _:;�`8+2;(_EN<0C@Dk-0/2;X4�C@+8_:1 -01 C@+ å Ê8Ì å � 1 +:EÍ á �

å Ê × Í Ø å   vP�@h ù8h ùYy
pW/2;�1 +R-0;	<0K 7&G Ñ C Û � Û Ó US1 G G">�;X4	7&G G ;(_I-0/2; Û mj<0;(3AC@+87&+84�;Zu	C@+2;@h*,+?-0/2;b7@3AHYDQ9:-0C&-01�4X-0/2;	C@<0HBC&EV_:1 g�;	<0;	+R-01�7&G$;(fRd87 -01 C@+83�US1 -0/M9�;	<01 C:_:1�4XENd2+84s-01 C@+83�-0/2;G C UV;(3P-ZvNUS1 -0/B3AD=7&G G å Ê å y�3AD=7&G G\vNUS1 -0/5K@;	<0HQ3AD=7&G G Û y Û mj<0;(3AC@+87&+84�;(3�7&<0;�C&E"J@<0;(7 -o1 DQ9�C@<Am-67&+84�;@T2>�;(4	7&d83A;�-0/2;�J@<0C UW-0/5C&E\7&DQ92G 1 -0d8_:;(3SC&E$1 +8_:1 KY1�_:d87&G"/87&<0DQC@+21�4	3W_:;	9�;	+8_23W>�C&-0/�C@+-0/2; Û K 7&G d2;b7&+8_�C@+�-0/2;O+2C@<0D C&E�-0/2;OK@;(4s-0C@< å Ê å hS¥i;XJ@1 K@;�-PUVCI;�l27&DQ92G ;(3S-0CI;�l:92G�7&1 +-0/21�3W-0/2;(3A1�3	hÜM­Y´z�'¢!� ²J¥r¦ Ý�¦]¥§*,+b7&+ £ m,_:1 DQ;	+83A1 C@+87&GY_:C@D=7&1 +XC&E�©�¬X¤�d84�G 1�_:;(7&+b3A987@4�;oG ;�-$-0/2;	<0;V>�;J@1 K@;	+a7�Â�-01 DQ;(3�_:1 g�;	<0;	+R-01�7&>2G ;FENd2+84s-01 C@+�·\v � yW_:;	9�;	+8_:1 +2JIC@+ £ 7&<0J@d2DQ;	+R-63 � � �  	 	  �A� ¬�h

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ¹Aï
*,+b7@_2_:1 -01 C@+"T&G ;�-\1 -\>�;�­ ®�mj9�;	<01 C:_:1�4�1 + � h$pW/2;	+O1 -�4	7&+X>�;W92<0;(3A;	+R-0;(_�>YHX7&+ £ m{ENC@G�_O}2C@d2<01 ;	<3A;	<01 ;(3 ·\v � y � Þß,à ßAá Ù · à ¾ < × à

³ Þ
Ø vP�@h ù8h � y

US1 -0/�>�C@d2+8_:;(_�4�CY;�¨I4�1 ;	+R-63
æ · à æ I ß ®

® à å Ê å
®
� vP�@h ù8h ) y

US/2;	<0; ß ® 1�3�7&+bC K@;	<67&G GYK 7&<01�7 -01 C@+ 6 ® ·6 � à t� ç	ç	çB6 � à�à¬ 1 +Q-0/2;S987&<67&G G ;	G ;	921 9�;(_OC&E�9�;	<01 C:_23	h\ú�C U7@303Ad2DQ;Z-0/87 - � �.� �s� vP�@h ù8h 0&y
US/2;	<0; �|� v � � �  	 	  � � ¬2y51�3S7b+Yd2DQ;	<01�4FK@;(4s-0C@<(hõSEî-0;	<�<0;	92G�7@4�;	DQ;	+R-\C&E8-0/2;�7&<0J@d2DQ;	+R- � >YHF-0/2;WENd2+84s-01 C@+ � � 1 +Q}2C@d2<01 ;	<�3A;	<01 ;(3WvP�@h ù8h � yUV;oJ@;�-$;	1 -0/2;	<\7�9�;	<01 C:_:1�4�ENd2+84s-01 C@+ � vN1 E2-0/2;oEN<0;(fRd2;	+84�1 ;(3 � � �  	 	  � � ¬i7&<0;o<67 -01 C@+87&G G HZ4�C@DbmDQ;	+83Ad2<67&>2G ;@T&-0/2;	+b-0/2;	<0;S1�3\;�l27@4s-�<0;(3AC@+87&+84�;VUS1 -0/=3AC@DQ;S1 +R-0;	J@;	<�K@;(4s-0C@<63QÊ × �PØ � Ê × � Ø �  	 	 0ysTC@<�7=4�C@+8_:1 -01 C@+87&G G HI9�;	<01 C:_:1�4FENd2+84s-01 C@+ÂvN1 +�-0/2;X4	7@3A;�C&E\<67 -01 C@+87&Gr1 +84�C@DQDQ;	+83Ad2<67&>21 G 1 -PH5C&E-0/2;FEN<0;(fRd2;	+84�1 ;(36ysh�*,+R-0;	J@<67 -01 +2JbUS1 -0/�<0;(3A9�;(4s-S-0C � T2UV;FJ@;�-Û ÚÙ ·\v � Ü y �@Ü �zÝ Ù � Ý � � � Þ Ä Äß,à ßAá �

· à ¾ < × à ³ á Ø Úâ v{Ê � � y � vP�@h ù8h 1 y
US/2;	<0;Z-0/2;X92<01 DQ;(3WC@+5-0/2;X3Ad2D 1 +8_:1�4	7 -0;F-0/87 -S-0/2;X3Ad2DQD=7 -01 C@+B1�3S9�;	<AENC@<0DQ;(_5C@+2G HIUS1 -0/<0;(3A9�;(4s-�-0CI-0/2CR3A;X1 +8_:1�4�;(3FÊBENC@<�US/21�46/kv{Ê � � y ì� ¡2T�1{h ;@h8-0/2;O1 +8_:;�laK@;(4s-0C@<FÊBC@+2G HB-67&n@;(3C@+.�A+2C@+2<0;(3AC@+87&+84�;(��K 7&G d2;(3	h�*j-�1�3W;(7@3AH=-0C=4	7&G�4�d2G�7 -0;Z-0/87 -

Ý � � · Ù �EÐ Ä � vP�@h ù8h > y
US/2;	<0;	· Ù 1�3F7&+~7&>83AC@G d:-0;O-0;	<0D C&EW}2C@d2<01 ;	<�3A;	<01 ;(3QvP�@h ù8h � ysT"7&+8_±Ð Ä C@+2G HM7&929�;(7&<63ZUS/2;	+-0/2;FEN<0;(fRd2;	+84�1 ;(3 � � �  	 	  � � ¬¦7&<0;Z1 +�<0;(3AC@+87&+84�;@h$*,+�C&-0/2;	<SUVC@<6_23	TÐ Ä � Þ Äß,à ßAá � · à � vP�@h ù8h �(¡Ry
7&+8_|1 +|-0/21�3=3Ad2D�To-0/2;�1 +8_:;�l|K@;(4s-0C@<=ÊÂC@+2G H¯-67&n@;(3bC@+Â-0/2CR3A;.�A<0;(3AC@+87&+84�;(�aK 7&G d2;(3OENC@<US/21�46/ v{Ê � � y � ¡2hpW/Yd83	T�-0/2;~<0;(3AC@+87&+84�;?-0;	<0D=3B1 +¦-0/2;¯}2C@d2<01 ;	<�3A;	<01 ;(35G ;(7@_z-0C|-0/2;¯7&929�;(7&<67&+84�;MC&E7@_2_:1 -01 C@+87&GV3A;(4�d2G�7&<�-0;	<0D=3X1 +¯-0/2;I1 +R-0;	J@<67&G�vP�@h ù8h 1 yF1 +Â7@_2_:1 -01 C@+~-0C?-0/2;=-PHY921�4	7&GV3A;(4�d2G�7&<-0;	<0Dâ· Ù	� US/21�46/Â1�3Q7&G UW7qH:3�92<0;(3A;	+R-�vN;�l24�;	9:-QUS/2;	+¯-0/2;�7qK@;	<67&J@;=K 7&G d2;5C&EJ·\v � yX1 +¯-0/2;9�;	<01 C:_B;(fRd87&G�3Wu	;	<0CYysh¤ofRd87&G 1 -PHLvP�@h ù8h 1 yF7&G�3AC?3A/2C U�3Z-0/87 -O-0/2;57&DQ92G 1 -0d8_:;IC&EW-0/2;I/87&<0DQC@+21�4L;�l:9rã â v{Ê �A� y6ä;(fRd87&Gt-0C æ · à æ ÷ æ v{Ê � � y æ _:;	9�;	+8_23�>�C&-0/?C@+a-0/2;OK 7&G d2;OC&E\-0/2;b4�CY;�¨I4�1 ;	+R-N· à 7&+8_aC@+a-0/87 -C&E�-0/2;a_:;	+2C@DQ1 +87 -0C@<av{Ê � � ysh|¥z1 -0/|-0/2;a307&DQ;BK 7&G d2;�C&EQv{Ê � � y�-0/2;�/21 J@/2;	<=7&DQ92G 1 -0d8_:;US1 G GV>�;I-0/87 -XENC@<OUS/21�46/ æ · à æ 1�3X/21 J@/2;	<(T\1{h ;@h"-0/2;5J@<0;(7 -0;(3P-X1 +©ã8d2;	+84�;I1�3O;�l:;	<A-0;(_i>YHM-0/2;

Copyright © 2004 CRC Press LLC



¹ * �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
1 +21 -01�7&G�}2C@d2<01 ;	<F4�CY;�¨I4�1 ;	+R-63	T�>�;(4	7&d83A;O-0/2;bG�7&<0J@;	<�-0/2;b+2C@<0D å Ê å T�-0/2;Q3AD=7&G G ;	<Z1�3N· à h�*,+987&<A-01�4�d2G�7&<W-0/21�3S1�3S4�G ;(7&<WEN<0C@Dk;(3P-01 D=7 -01 C@+~vP�@h ù8h ) yshpW/21�3Z1 DQ92G 1 ;(3Z-0/87 -F-0/2;	<0;Q4	7&+M>�;QK@;	<0H?3A/87&<09M<0;(3AC@+87&+84�;(3Âv{Ê � � yJä�¡2TF>2d:-X_:d2;b-0C-0/2;FG�7&<0J@;ZK 7&G d2;ZC&E å Ê å -0/2;	1 <S1 +©ã8d2;	+84�;F1�3W1 DQ9�;	<64�;	9:-01 >2G ;@T:>�;(4	7&d83A;Z1 -�1�3W3Ad29292<0;(303A;(_I>YH-0/2;Q+Yd2DO>�;	<U· à h Ô +M-0/2;QC&-0/2;	<Z/87&+8_rTt75+2C&-FK@;	<0H?3A/87&<09?<0;(3AC@+87&+84�;OUS1 -0/~75<0;	G�7 -01 K@;	G H3AD=7&G GrK 7&G d2;FC&E å Ê å 4	7&+B92<0C K@C@n@;�3P-0<0C@+2JbJ@<0C UW-0/5C&E\7&DQ92G 1 -0d8_:;(3	h�¥i;�7&<0;F_:;(7&G 1 +2JbUS1 -0/fRd21 -0;~7|4�C@DQ92G 1�4	7 -0;(_zDQ;(46/87&+21�3AD C&EO3A1 DOd2G -67&+2;	C@d83IJ@<0C UW-0/zC&EO/87&<0DQC@+21�4aCR304�1 G G�7 -01 C@+7&DQ92G 1 -0d8_:;(3�_:d2;o-0C�-0/2;W9�CR303A1 >2G ;W7&929�;(7&<67&+84�;�C&E�3AD=7&G GY_:;	+2C@DQ1 +87 -0C@<63tC&E2-0/2;VENC@<0DÆv{Ê � � y1 +¯<0;	92<0;(3A;	+R-67 -01 C@+83ZC&EWENd2+84s-01 C@+83	T\7&+8_M-0/2;	1 <b_27&DQ921 +2JaUS1 -0/~-0/2;=1 +84�<0;(7@3A;(_i+Yd2DO>�;	<XC&E-0/2;Z/87&<0DQC@+21�4�Ê�h\*j-W1�3�-0/21�3oDQ;(46/87&+21�3AD -0/87 -V1�3W7&G UW7qH:3�3A;	;	+I1 +=-0/2;F4�C@+83P-0<0d84s-01 C@+=C&Er-0/2;7@3AHYDQ9:-0C&-01�4B-0/2;	C@<0H|C&E�_:1 g�;	<0;	+R-01�7&G�;(fRd87 -01 C@+83=_:;(304�<01 >21 +2J¯DOd2G -01 EN<0;(fRd2;	+84�H|CR304�1 G G�7 -0C@<0H92<0C:4�;(303A;(3	hÜM­Y´z�'¢!� ²+¥r¦ Ý�¦ § c";�-S-0/2;	<0;F>�;�J@1 K@;	+�7wn�7&DQ1 G -0C@+21�7&+�3AH:3P-0;	D

�@��@�a� C 6!å6 � ��@��@�B� 6!å6 � � vP�@h ù8h �@�qy
US/2;	<0; � 1�3W7&+ £ m,_:1 DQ;	+83A1 C@+87&G�92d2G�3A;�K@;(4s-0C@<(T � 7&+ £ m,_:1 DQ;	+83A1 C@+87&G8K@;(4s-0C@<VC&E"J@;	+2;	<67&G 1 u	;(_ct7&J@<67&+2J@;Z4�CYC@<6_:1 +87 -0;(3	T27&+8_I-0/2;Un�7&DQ1 G -0C@+21�7&+�/87@3V-0/2;FENC@<0DåÂv �t�A��� � y � å Ù v �t�A� yt� � å � v �t�A��� � ys  vP�@h ù8h �q­@y

c";�-S-0/2;�d2+8_:1�3P-0d2<0>�;(_9n�7&DQ1 G -0C@+21�7&+æå Ù v �t�A� yV>�;X4	7&G�4�d2G�7 -0;(_B>YH=-0/2;FENC@<0DOd2G�7å Ù v �t�A� y �iç Ù � ¬
Þà�� � � à � à � Ý �0� � � � � Ý � � � � � � � Ý �B� � ��

� �­
¬
Þ Í ��è ¬

Þé ��è ç Í é v � è �A�yê&�  	 	  �A� ¬2y � é � Í � vP�@h ù8h � � y
US/2;	<0; ç Ù@� � à � Ý é Í 7&<0;�3AC@DQ;F9�CR3A1 -01 K@;�+Yd2DO>�;	<63S7&+8_I-0/2;�ENd2+84s-01 C@+83 ç Í é _:CQ+2C&-�_:;	9�;	+8_C@+ � � 7&+8_ � � hpW/2;Fd2+8_:1�3P-0d2<0>�;(_On�7&DQ1 G -0C@+21�7&+�3AH:3P-0;	DkC@>YKY1 C@d83AG HI/87@3V-0/2;FENC@<0D

�@� × Ù Ø��@� � ¡ �
�@� × Ù Ø��@� � ¡ �
�@� × Ù Øà�@� � C 6!å Ù6 � × Ù Øà � C �­

¬
Þé ��è ¬

Þ Í ��è 6 ç é Í6 � × Ù Øà � × Ù Øé � × Ù ØÍ �

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ¹�Q
�@� × Ù Ø��@� � 6!å Ù6 � × Ù Ø� �.� � �|­ Ý �0� � × Ù Ø� � Ý � � � × Ù Ø� �
�@� × Ù Ø��@� � 6!å Ù6 � × Ù Ø� �.� � � Ý � � � × Ù Ø� �|­ Ý �B� � × Ù Ø� �
�@� × Ù Øà�@� � 6!å Ù6 � × Ù Øà �.� à � �­

¬
Þé ��è ç à é � × Ù Øé � Ê � � �  	 	  � £  

*j-�7@_:DQ1 -63W-0/2;�987&<A-01�7&G"3AC@G d:-01 C@+
� × Ù Ø� � � � �§� × Ù Ø� � � � �§� × Ù Øà � ¡ �� × Ù Ø� � v � � �|­ Ý �0� � � � Ý � � � � y � � � × Ù Ø� Ù �� × Ù Ø� � v � � � Ý � � � � �|­ Ý �B� � � y � � � × Ù Ø� Ù �� × Ù Øà �.� à � � � × Ù Øà Ù � Ê � � �  	 	  � £   vP�@h ù8h �	ùYy

}2<0C@D vP�@h ù8h �	ùYyo1 -�1�3�4�G ;(7&<S-0/87 -�1 +�-0/2;Xd2+8_:1�3P-0d2<0>�;(_�DQC&-01 C@+a7&G Gt92d2G�3A;(3�7&<0;X4�C@+R-01 +Yd2C@d83	T7&+8_5-0/2;Xct7&J@<67&+2J@1�7&+54�CYC@<6_:1 +87 -0;(3W7&<0;�-0/2;�G 1 +2;(7&<WENd2+84s-01 C@+83SC&E$-01 DQ;@hú�C Uë4�C@+83A1�_:;	<V-0/2;�1 +21 -01�7&Gt3AH:3P-0;	D vP�@h ù8h �@�qy�US1 -0/a_:1�3P-0d2<0>87&+84�;FC&E$-0/2;Un�7&DQ1 G -0C@+21�7&+
� å � � C � 4�CR3 � �  

pW/2;�;�l:92G 1�4�1 -SENC@<0DkC&E�7Q3AH:3P-0;	DkUS1 -0/On�7&DQ1 G -0C@+21�7&+�å � å Ù C � 4�CR3 � � 1�3SUS<01 -A-0;	+�7@3
�@� ��@� � C � 3A1 + � � ��@� ��@� � ¡ �
�@� à�@�k� C �­

¬
Þé ��è ¬

Þ Í ��è 6 ç é Í6 � à � é � Í ��@� ��@�Ä�L� � �|­ Ý �0� � � � Ý � � � � ��@� ��@�Ä�L� � � Ý � � � � �|­ Ý �B� � � ��@� à�@���L� à � �­
¬
Þé ��è ç é à � é � Ê � � �  	 	  � £  

vP�@h ù8h � � y

ptCQ;(fRd87 -01 C@+83�vP�@h ù8h � � yo7@_2_5-0/2;�1 +21 -01�7&G"4�C@+8_:1 -01 C@+83
� � v)¡Ry � � � �Ï� � v)¡Ry � � � �§� à v)¡Ry � ¡ �� Í v)¡Ry � ¡ � Ê � � �  	 	  � £ �êé � � �  	 	  � £   vP�@h ù8h � ) y

Copyright © 2004 CRC Press LLC



¹�l �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
ÀYH:3P-0;	DðvP�@h ù8h � � ySUS1 -0/M1 +21 -01�7&G�4�C@+8_:1 -01 C@+83bvP�@h ù8h � ) yS4	7&+M>�;b;�l27@4s-0G H�1 +R-0;	J@<67 -0;(_rT�7&+8_?1 -63987&<A-01�7&G"3AC@G d:-01 C@+B1�3S;�l:92<0;(303A;(_I>YH=-0/2;�;(fRd87&G 1 -01 ;(3

� � v �s� � y � � � C¿� � �|­ Ý �0� � � � Ý � � � �­ Ý �0� vP�¶C~_:+'ë�y �
� � v �s� � y � � � C � � � Ý � � � � �|­ Ý �B� � �­ Ý �B� vP�¶C~_:+¶ìWy �§� à v �s� � y � ¡ �� � v �s� � y � ­�7&D.ë �§� � v �s� � y � ­�7&D¸ì �§� à v �s� � y �.� à �s� Ê � � �  	 	  � £ �ëWv � y � �­ v � � �|­ Ý �0� � � � Ý � � � � y �s�ìZv � y � �­ v � � � Ý � � � � �|­ Ý �B� � � y �  

vP�@h ù8h �z0&y
}2C@<0DOd2G�7&;ivP�@h ù8h �z0&y�1 +84�G d8_:;B;	G G 1 9:-01�4	7&G¶8R7@4�C@>21�7&+~ENd2+84s-01 C@+83�v)3A;	;B¥z/21 -A-67&n@;	<Q7&+8_Â¥~7 -Am3AC@+ Ñ � Ó yW7&D/ëVT87&D¸ì�T8_:+'ëVT8_:+¶ìzUS1 -0/B-0/2;	1 <�DQC:_:d2G 1";(fRd87&G�-0Cí � � ­�î ­ Ý �0� �� � �|­ Ý �0� � � � Ý � � � � � í � � ­�î ­ Ý �B� �� � � Ý � � � � �|­ Ý �B� � �  *j-�1�3SnY+2C US+5-0/87 -�-0/2;FENd2+84s-01 C@+83a_:+'ë 7&+8_¿_:+¶ì�7&<0;F9�;	<01 C:_:1�4&T2-0/2;	<0;�ENC@<0; � � v �s� � y7&+8_ � � v �s� � y57&<0;�9�;	<01 C:_:1�4Z7@3oUV;	G G{h�õ�3oENC@<o-0/2;F7&DQ92G 1 -0d8_:;�ENd2+84s-01 C@+83B7&D/ë 7&+8_z7&D.ì�T-0/2;	H�7&<0;�3A;	DQ1 mjG 1 +2;(7&<�ENd2+84s-01 C@+83tC&EY-01 DQ;@ht*,+8_:;	;(_rTq1 E2UV;�d83A;�-0/2;�-0<01 J@C@+2C@DQ;�-0<01�4\;�l:987&+83A1 C@+v)3A;	;UF�d2>�CR3A/21 + Ñ � Ó y

7&D/ë � ®�ë­y
|v í � y �|­ TÞ¬ � � �£ ï ¬�V� ï � ¬ 3A1 + £ ®�ë
|v í � y �
US/2;	<0;N
|v í � yV1�3�7Q4�C@DQ92G ;�-0;F;	G G 1 9:-01�4�1 +R-0;	J@<67&G�C&Et-0/2;F`8<63P-�nY1 +8_rT

ï � ;�l:9�ðñ ò C ®�
ôó î �¶C í � ��õ
|v í � y ö ÷ø �
-0/2;	+a1 -�1�3�4�G ;(7&<W-0/87 -�US1 -0/ �  ¡|-0/2;XDQC:_:d2G d83�C&E$-0/2;X;	G G 1 9:-01�4�1 +R-0;	J@<67&G í �  ð¡2T�7&+8_d2+8_:;	<F-0/2;(3A;=4�C@+8_:1 -01 C@+83±
|v í � yJ ® ÷ ­¦7&+8_�
 Ò î �¶C í � � Ów ùËzh=ÀYC ï  ¡2hbpW/Yd83US1 -0/ �  ¡

7&D/ë5 Ñë � �­ Ý �0� v � � �|­ Ý �0� � � � Ý � � � � y �s�C@< 7&D/ë � ëa� Í v � ys }2C@<53A1 DQ92G 1�4�1 -PH.7@303Ad2DQ;�-0/87 -I-0/2;�n�7&DQ1 G -0C@+21�7&+z3AH:3P-0;	D _:;(304�<01 >�;(3Q-0/2;M_:HY+87&DQ1�4	3C&EO7¯DQ;(46/87&+21�4	7&G�C@<592/YH:3A1�4	7&G�3AH:3P-0;	D US1 -0/z-PUVC|_:;	J@<0;	;(3=C&E�EN<0;	;(_:C@D�h�pW/2;	+z1 +z-0/2;3AC@G d:-01 C@+iC&EFvP�@h ù8h �z0&y�C@+2;Q3A/2C@d2G�_?-0<0d2+84	7 -0;b-0/2;Q;�l:92<0;(303A1 C@+83�ENC@< � à v �s� � yi7&+8_ � à v �s� � y

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ¹Bv
v{Ê � � �  	 	  � £ ysT�7&+8_5C@>:-67&1 +

� � v �s� � y � � � C¿� � �|­ Ý �0� � � � Ý � � � �­ Ý �0� vP�¶C~_:+'ë�y �
� � v �s� � y � � � C¿� � � Ý � � � � �|­ Ý �B� � �­ Ý �B� vP�¶C~_:+¶ìWy �� � v �s� � y � ­�7&D.ë �§� � v �s� � y � ­�7&D¸ì� 

vP�@h ù8h � 1 y
øoC@DQ987&<0;O-0/21�3X3AC@G d:-01 C@+MUS1 -0/i-0/2;I4�C@<0<0;(3A9�C@+8_:1 +2J5d2+8_:1�3P-0d2<0>�;(_~3AC@G d:-01 C@+iC@>:-67&1 +2;(_EN<0C@D vP�@h ù8h �	ùYy�>YHI<0;PËP;(4s-01 +2JQ-0/2;FENC@<0DOd2G�7&;�ENC@< � × Ù Øà 7&+8_ � × Ù Øà v{Ê � � �  	 	  � £ y�
� × Ù Ø� v � y � � � �§� × Ù Ø� v � y � � � �� × Ù Ø� v � y � v � � �|­ Ý �0� � � � Ý � � � � y �s�� × Ù Ø� v � y � v � � � Ý � � � � �|­ Ý �B� � � y �  pW/2;5_:1�3P-0d2<0>�;(_~92d2G�3A;(3 � � v �s� � y~7&+8_ � � v �s� � y¯46/87&+2J@;=9�;	<01 C:_:1�4	7&G G Hi7&<0C@d2+8_M-0/2;	1 <d2+8_:1�3P-0d2<0>�;(_?K 7&G d2;(3�� � 7&+8_O� � h�pW/2;OJ@;	+2;	<67&G 1 u	;(_�4�CYC@<6_:1 +87 -0;(3 � � v �s� � ya7&+8_ � � v �s� � yUS1 -0/i-01 DQ;=D=7qHM_:1 g�;	<XJ@<0;(7 -0G H�EN<0C@D�-0/2;=d2+8_:1�3P-0d2<0>�;(_iENd2+84s-01 C@+83 � × Ù Ø� v � yi7&+8_ � × Ù Ø� v � ysT3A1 +84�;�d29B-0C �� � v �s� � ykC � × Ù Ø� v � y � v � � �|­ Ý �0� � � � Ý � � � � y �Jú �¶C ­ Ý �0� �v � � �|­ Ý �0� � � � Ý � � � � y ��û �� � v �s� � ykC � × Ù Ø� v � y � v � � � Ý � � � � �|­ Ý �B� � � y �Jú �¶C ­ Ý �B� �v � � � Ý � � � � �|­ Ý �B� � � y � û �7&+8_iUS1 -0/ � � � ÷ � -0/2;(3A;I_:1 g�;	<0;	+84�;(3F<0;(7@46/~75`8+21 -0;IK 7&G d2;@hIxVd:-X>�;(3A1�_:;(3F-0/2;I3A;(4�d2G�7&<DQC&-01 C@+"T$-0/2;5_:1 g�;	<0;	+84�; � Í v �s� � y�C � × Ù ØÍ v � y¯7&G�3AC?4�C@+R-67&1 +83�9�;	<01 C:_:1�4QENd2+84s-01 C@+83XC&EW-01 DQ;@hpW/2;	<0;�ENC@<0;S-0/2;�>�;	/87qKY1 C@<oC&Er-0/2;�ENd2+84s-01 C@+83 � Í v �s� � y�C � × Ù ØÍ v � ysTW_:;(3A921 -0;�-0/2;	1 <W4�C@DQ92G ;�l:1 -PH@T3Ad2J@J@;(3P-63F-0/87 -X-0/2;5_:1�3P-0d2<0>�;(_¯4�CYC@<6_:1 +87 -0;(3 � � v �s� � y~7&+8_ � � v �s� � y~D=7qHMJ@C?7&<0>21 -0<67&<01 G HE)7&<WEN<0C@D d2+8_:1�3P-0d2<0>�;(_�fRd87&+R-01 -01 ;(3	hpW/2;�7&>�C K@;�7&+87&G H:3A1�3r4	7&+F>�;�J@1 K@;	+�7S4�G ;(7&<rJ@;	C@DQ;�-0<01�4$1 +R-0;	<092<0;�-67 -01 C@+Qv)4sEPh(õ�<0+2C@G{^ _ Ñ � Ó T7&+8_�[\C@1 +84	7&<2]; Ñ ­ Ó yshüS;	92<0;(3A;	+R-=7M-PUVC&m,_:1 DQ;	+83A1 C@+87&Go-0C@<0d83b>YHÂ4�1 <64�G ;(3QC&E�<67@_:1 19� � h ¡ 7&+8_~� � h ¡v)}$1 J8hS�@h ù8h �qysh|*,+|-0C@9�C@G C@J@1�4	7&Go-0;	<0D=3	TV7M-PUVC&m,_:1 DQ;	+83A1 C@+87&Go-0C@<0d83�vNC@<(ToDQC@<0;B;�l27@4s-0G H@To7-0C@<0C@1�_27&G$3Ad2<AE)7@4�;OC@<Z7Â�A/2C@G G C U >87&J@;	G��RyW1�3Z75_:1 <0;(4s-Z92<0C:_:d84s-FC&E�-PUVCB4�1 <64�G ;(3 À � 7&+8_ À �US1 -0/M<67@_:1 1k� � 7&+8_�� � hFpW/2;O9�CR3A1 -01 C@+MC&Eo7&+YHB9�C@1 +R-Ný C@+a-0/2;Q3Ad2<AE)7@4�;XC&E�-0/2;X-0C@<0d83�1�3_:;�`8+2;(_a>YHI-PUVCI7&+2J@d2G�7&<�4�CYC@<6_:1 +87 -0;(3�vNG C@+2J@1 -0d8_:;O7&+8_�G�7 -01 -0d8_:;qySC&E\-0/2;X9�C@1 +R-(hW¥i;OUS1 G G1 +R-0;	<092<0;�-S-0/2;�K 7&<01�7&>2G ;(3 � × Ù Ø� v � yB7&+8_ � × Ù Ø� v � yB7@3W-0/2;X7&+2J@d2G�7&<�4�CYC@<6_:1 +87 -0;(3VC&E$-0/2;X9�C@1 +R-ý C@+Q-0/2;Z3Ad2<AE)7@4�;SC&Er-0/2;S-0C@<0d83�vNC@<oC@+Q-0/2;�-0C@<0d83	T&ENC@<V3A/2C@<A-sysh�pW/2;	+Q-0/2;�1 +21 -01�7&G�K 7&G d2;(3�C&E-0/2;F92d2G�3A;(3G� � 7&+8_-� � vN1 Et-0/2;	H57&<0;�9�CR3A1 -01 K@;qyo_:;�`8+2;Z-0/2;�_:1 DQ;	+83A1 C@+83VC&E"-0/2;Z-0C@<0d83	T:7&+8_-0/2;ZJ@;	+2;	<67&G 1 u	;(_Qct7&J@<67&+2J@1�7&+=4�CYC@<6_:1 +87 -0;(3 � × Ù Ø� v � y=7&+8_ � × Ù Ø� v � y=_:;(304�<01 >�;�-0/2;�-0<67 ËP;(4s-0C@<0HC&E"-0/2;�9�C@1 +R-WC@+=-0/2;�-0C@<0d83	h\pW/2;Z987 -0/5_:;�`8+2;(_I>YHb-0/2;�-PUVCb7&+2J@d2G�7&<V4�CYC@<6_:1 +87 -0;(3 � × Ù Ø� v � y

Copyright © 2004 CRC Press LLC



¹�{ �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�

þGÿ�������� ���	����pWUVC&m,_:1 DQ;	+83A1 C@+87&G�-0C@<0d83�v0´	y ö 4�<0CR303Pm,3A;(4s-01 C@+BC&E$-0/2;�-0C@<0d83v0³0y ö /2C@<01 u	C@+R-67&G$vNG C@+2J@1 -0d8_:1 +87&Gîy�3A;(4s-01 C@+IC&E"-0/2;�-0C@<0d83Zv0·0y ö US1 +8_:1 +2JOC&Et7-PUVC&m,_:1 DQ;	+83A1 C@+87&G�-0C@<0d83�vB�	ysh
7&+8_ � × Ù Ø� v � yBUS1 +8_23�<0C@d2+8_5-0/2;X-0C@<0d83 ö _:;	9�;	+8_:1 +2JIC@+�-0/2;O7&<01 -0/2DQ;�-01�4�92<0C@9�;	<A-01 ;(3SC&E\-0/2;+Yd2DO>�;	<63 � Ì� �Ã� � �z­ Ý �0� � � � Ý � � � � 7&+8_ � Ì� �Ã� � � Ý � � � � �z­ Ý �B� � � US/21�46/~4	7&+>�;F4�C@+83A1�_:;	<0;(_Q7@3V3AC@DQ;�+2;	U.EN<0;(fRd2;	+84�1 ;(3	T@-0/2;�-0C@<0d83�US1 +8_:1 +2JOD=7qHb>�;Z3AC@G 1�_=;	K@;	<0HYUS/2;	<0;vN1 E�-0/2;5EN<0;(fRd2;	+84�1 ;(3 � Ì� 7&+8_ � Ì� 7&<0;5<67 -01 C@+87&G G H~1 +84�C@DQDQ;	+83Ad2<67&>2G ;@T�1{h ;@h\1 E�-0/2;	<0;B1�3b+2C<0;(3AC@+87&+84�;qyZC@<XUS1 G GV4�G CR3A;57 Eî-0;	<O7?4�;	<A-67&1 +~+Yd2DO>�;	<OC&E�4�C@+YK@C@G d:-01 C@+83F>YHiG C@+2J@1 -0d8_:;57&+8_G�7 -01 -0d8_:;IvN1 E\-0/2;FEN<0;(fRd2;	+84�1 ;(3S7&<0;Z<67 -01 C@+87&G G HI4�C@DQDQ;	+83Ad2<67&>2G ;qyZv)}$1 J8h"�@h ù8h �qyshpW/Yd83	T:_:;	9�;	+8_:1 +2J=C@+I-0/2;�7&<01 -0/2DQ;�-01�4Z92<0C@9�;	<A-01 ;(3VC&E$7OEN<0;(fRd2;	+84�H=K@;(4s-0C@<VUS1 -0/�4�C@Dbm9�C@+2;	+R-63 � Ì� 7&+8_ � Ì� T -0/2;S987 -0/QC@+b-0/2;W-0C@<0d83\4	7&+Q>�;S<0;	92<0;(3A;	+R-0;(_X>YHO7F9�;	<01 C:_:1�4oENd2+84s-01 C@+vN1 +I-0/2;Z4	7@3A;�C&E"<0;(3AC@+87&+84�;qy\C@<V7O4�C@+8_:1 -01 C@+87&G G Hb9�;	<01 C:_:1�4SENd2+84s-01 C@+5US1 -0/=-PUVC�EN<0;(fRd2;	+84�1 ;(3vN1 +B-0/2;X4	7@3A;FC&E\+2CQ<0;(3AC@+87&+84�;qyshpW/2;(3A;�J@;	C@DQ;�-0<01�4F4�C@+83A1�_:;	<67 -01 C@+83W7&<0;Z-0<0d2;�1 E�C@+84�;F-0/2;FEN<0;(fRd2;	+84�1 ;(3 � Ì� 7&+8_ � Ì� 7&<0;4	7&G�4�d2G�7 -0;(_¯-0/2;	HÂ/2;	+84�;�ENC@<A-0/|<0;	D=7&1 +L4�C@+83P-67&+R-(T�7@3OENC@<b-0/2;�d2+8_:1�3P-0d2<0>�;(_|92<0C@>2G ;	D�h¯*jEC@+2;I4�C@+83A1�_:;	<63�-0/2;I_:1�3P-0d2<0>�;(_i92<0C@>2G ;	D vP�@h ù8h � � y�US1 -0/ £z� ­¿7&+8_i4�C@+83A;(fRd2;	+R-0G Ha-0<01 ;(3-0CO1 +R-0;	<092<0;�-�-0/2;Z3AC@G d:-01 C@+?vP�@h ù8h � 1 y$J@;	C@DQ;�-0<01�4	7&G G H@T&-0/2;�9�;	<01 C:_:1�4WENd2+84s-01 C@+83 � � v �s� � y=7&+8_� � v �s� � y?3Ad2J@J@;(3P-(T�7@3�1 -ZUV;	<0;@T�92d2G�307 -01 C@+?C&E�-0/2;O-0C@<0d83	T�7&+8_�-0/21�3Z3A1 -0d87 -01 C@+M7&<01�3A;(3�US/2;	+-0/2;59�;	<01 C:_23XC&EW-0/2;IENd2+84s-01 C@+83 � � 7&+8_ � � 7&<0;I<67 -01 C@+87&G G Hi4�C@DQDQ;	+83Ad2<67&>2G ;@hapW/2;	+~-0/2;92d2G�307 -01 C@+a1�3�7Q9�;	<01 C:_:1�4FENd2+84s-01 C@+"T�7&+8_5-0/2;	<0;�ENC@<0;F-0/2;X1 +21 -01�7&G"-0C@<0d83SUS1 G G">�;X<0;	9�;(7 -0;(_�1 +4�;	<A-67&1 +b-01 DQ;�1 +R-0;	<0K 7&G�3	h Ô +Q-0/2;S92d2G�307 -01 +2J�-0C@<0d83�7F9�C@1 +R-oUS1 G G2DQC K@;S1 +I7@4	4�C@<6_27&+84�;VUS1 -0/ENC@<0DOd2G�7&;=vP�@h ù8h � 1 ysh�*j-Z3A/2C@d2G�_�7&G�3ACQ>�;�+2C&-0;(_5-0/87 -S-0/2;�ENd2+84s-01 C@+83 � � 7&+8_ � � 7&<0;�3AG C USG H46/87&+2J@1 +2J=vNUS1 -0/I3AD=7&G G2K 7&G d2;(3�C&E � yt-01 DQ;SENd2+84s-01 C@+83	T@-0/2;	<0;�ENC@<0;V-0/2;W-0C@<0d83�92d2G�307 -01 C@+QJ@CY;(3C@+�K@;	<0HI3AG C USG H@T27&+8_5US1 -0/ �  ¡2T � � v �s� � y� Ñ� � T � � v �s� � y� Ñ� � h*,+Q-0/2;�4	7@3A;SC&E £±h ­i_:;	J@<0;	;(3�C&E�EN<0;	;(_:C@D�T&-0/2;�987 -0/83�C&E�n�7&DQ1 G -0C@+21�7&+I3AH:3P-0;	D=3�4	7&+>�;Q1 +R-0;	<092<0;�-0;(_?1 +i7B3A1 DQ1 G�7&<ZUW7qH@h�*j-F1�3F9�CR303A1 >2G ;X-0C�1 +R-0<0C:_:d84�;b7&+ £ m,_:1 DQ;	+83A1 C@+87&Gt-0C@<0;7@3V7O_:1 <0;(4s-V92<0C:_:d84s-VC&E £ 4�1 <64�d2DbEN;	<0;	+84�;(3 À � � À � �  	 	  � À ¬LUS1 -0/5<67@_:1 1J� � � � � �  	 	  � �Z¬�T7&+8_�C@+�-0/2;W3Ad2<AE)7@4�;�C&E:-0/2; £ m,_:1 DQ;	+83A1 C@+87&G&-0C@<0d83 £ J@;	C@J@<67&92/21�4	7&G&4�CYC@<6_:1 +87 -0;(3 � � �  	 	  �A� ¬4	7&+¯>�;I1 +R-0<0C:_:d84�;(_RÇz1 +~-0/2;5d2+8_:1�3P-0d2<0>�;(_¯K@;	<63A1 C@+.vNUS1 -0/ �¿� ¡RyiC&EW-0/2;IG 1 +2;(7&<XENd2+84sm-01 C@+83=C&EZ-01 DQ;@h¦*jEZ-0/2;�EN<0;(fRd2;	+84�1 ;(3 � Ì� �  	 	  � � Ì¬ 7&<0;�<67 -01 C@+87&G G H|4�C@DQDQ;	+83Ad2<67&>2G ;~vN1{h ;@hv{Ê Ì � � Ì y � ¡RysT=-0/2;	+.C@+|-0/2;a3Ad2<AE)7@4�;�C&E�-0/2; £ m,_:1 DQ;	+83A1 C@+87&GV-0C@<0d83b-0/2;B-0<67 ËP;(4s-0C@<0H¯C&E

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ¹�¯
9�C@1 +R-�ý US1 G G\4�G CR3A;@T�7&+8_�1 +a-0/21�3Z4	7@3A;XUV;OUS1 G G$C@>:-67&1 +?7I9�;	<01 C:_:1�4�C@<0>21 -(T�7&+8_a1 E�-0/2;XEN<0;�mfRd2;	+84�1 ;(3�7&<0;�<67 -01 C@+87&G G HI1 +84�C@DQDQ;	+83Ad2<67&>2G ;FUS1 -0/?7&G G"1 +R-0;	J@;	<SK@;(4s-0C@<63�Ê�T8UV;�US1 G G"C@>:-67&1 +-0/2;o;	K@;	<0HYUS/2;	<0;�3AC@G 1�_FUS1 +8_:1 +2J�C&EY-0/2; £ m,_:1 DQ;	+83A1 C@+87&G&-0C@<0d83	h$ÀY1 DQ1 G�7&<$4�C@+83A1�_:;	<67 -01 C@+83"4	7&+7&G�3ACb>�;�_:;	K@;	G C@9�;(_IENC@<S7b_:1�3P-0d2<0>�;(_Hn�7&DQ1 G -0C@+21�7&+�3AH:3P-0;	D�US1 -0/ £ _:;	J@<0;	;(3VC&EtEN<0;	;(_:C@D�h

����
 Ù=�L�dc#a?û�aR�dc$�"!.���
�(c$ý:� ý2%&�daR� '��	�(')%r���j�8���=#$ý��('����o')�#aYý:���S'N�z�	����ÙQ� !#aR�e�ý:�q�(')ý��¶�B'4��aR�zaY���(')ý����J�r#$ý:�(')���#����û�aR�dc$�"!L���
�(c$ý:� ý2%&�daR� '��	�(')%r�
ÀY1 +84�;�/2;	<0;	1 +87 Eî-0;	<�UV;�US1 G G8<0;	9�;(7 -0;(_:G HO+2;	;(_b-0/2;�wF<0HYG C K@e:xVC@J@C@G HYd2>�C KZ;(fRd87 -01 C@+"T@UV;�US1 G G_:;	DQC@+83P-0<67 -0;Z-0/2;X7&+87&G HR-01�4F7@3A9�;(4s-63WC&E$-0/2;�DQ;�-0/2C:_BC&E\46/87&<67@4s-0;	<01�3P-01�4	3	hpW/2;BJ@;	+2;	<67&G 1 u	;(_ £ m,_:1 DQ;	+83A1 C@+87&GVK@;(4s-0C@<O;(fRd87 -01 C@+|C&E�wF<0HYG C K@e:xVC@J@C@G HYd2>�C KM4�C@+83A1 m_:;	<0;(_�7@3V-0/2;�>87@3A1�3WC&E$-0/2;X7@3AHYDQ9:-0C&-01�4�-0/2;	C@<0HIC&E\;(fRd87 -01 C@+83Wd83A1 +2Jb-0/2;O7qK@;	<67&J@1 +2JX92<01 +:m4�1 92G ;@T2/87@3V-0/2;FENC@<0D6�26 � � : 6�26�$& � $?Xv�$& �A�s� � y = � ?Xv�$&Z�72 �:�s� � ykC $?�v�$& �A�s� � y � vP�@h � h �qy
US/2;	<0; � 1�3Z75304	7&G�7&<�K 7&<01�7&>2G ;@T�?�T $? � $&8T�2~7&<0; £ m,_:1 DQ;	+83A1 C@+87&GtK@;(4s-0C@<63	T�2M1�3�-0/2;Q3AC@d2J@/R-K@;(4s-0C@<Am{ENd2+84s-01 C@+"Tr7&+8_/$&�7&+8_ � 7&<0;O1 -63F7&<0J@d2DQ;	+R-63	hFpW/2;b;�lY-0;	<01 C@<�>2<67@46n@;�-63�1 +?-0/2;bG ;�Eî-Am/87&+8_aDQ;	DO>�;	<�C&E�;(fRd87 -01 C@+¯vP�@h � h �qyS3P-67&+8_BENC@<�-0/2;O92<0C:_:d84s-ZC&E\-0/2;+8R7@4�C@>21�7&+�D=7 -0<01 l�C&E_:1 DQ;	+83A1 C@+83 £ � £ 7&+8_5-0/2; £ m,_:1 DQ;	+83A1 C@+87&GrK@;(4s-0C@< $?�hÀYd846/b7&+X;(fRd87 -01 C@+X1�3\4	7&G G ;(_O7�fRd87@3A1 mjG 1 +2;(7&<"`8<63P-AmjC@<6_:;	<t987&<A-01�7&GY_:1 g�;	<0;	+R-01�7&GR;(fRd87 -01 C@+"hpW/2;O3P-0<0d84s-0d2<0;�C&E\-0/21�3S;(fRd87 -01 C@+�1 +84�G d8_:;(3S-0/2;X987&<A-01�7&Gt_:;	<01 K 7 -01 K@;(3¶6�2 ÷ 6�$&Q1 +�-0/2;XG 1 +2;(7&<UW7qH@TY>2d:-�1 -63S<01 J@/R-Amj/87&+8_IDQ;	DO>�;	<�4	7&+B_:;	9�;	+8_BC@+5-0/2;FENd2+84s-01 C@+H2a1 -63A;	G E\1 +�7b+2C@+2G 1 +2;(7&<UW7qH@h *,+�4�C@+:ENC@<0DQ1 -PHQUS1 -0/5-0/2;�DQ;�-0/2C:_5C&E$46/87&<67@4s-0;	<01�3P-01�4	3Zv)3A;	;�ÀR-0;	987&+2C K Ñ � Ó ysT24�C@+83P-0<0d84s-7�3AH:3P-0;	D�C&EVC@<6_:1 +87&<0Ha_:1 g�;	<0;	+R-01�7&G\;(fRd87 -01 C@+83�ENC@<�46/87&<67@4s-0;	<01�3P-01�4	3	T�US/21�46/~4	7&+M>�;=3AHYDbm>�C@G 1�4	7&G G HIUS<01 -A-0;	+�1 +B-0/2;FENC@<0D � $&$? � � 2?.C $?  
pW/21�3�3AHYDO>�C@G 1�4W;(fRd87&G 1 -PHO7@4s-0d87&G G Hb3P-67&+8_23$ENC@<�-0/2;WENC@G G C US1 +2J�3AH:3P-0;	D�C&Er_:1 g�;	<0;	+R-01�7&G2;(fRd87 m-01 C@+83�


� $& �$? � � ç	ç	ç � $&q¬$?�¬ � � 2 �? � C $? � � ç	ç	ç � � 2�¬?�¬(C $?�¬ � �@�s� vP�@h � h ­@y
US/2;	<0; $? � �  	 	  � $?�¬¦7&<0;F4�C@DQ9�C@+2;	+R-63WC&Et-0/2;�K@;(4s-0C@< $? ö 4�C@DQ9�C@+2;	+R-63WC&E$K@;(4s-0C@<63O?¸C $?�T$&8T©2M7&<0;F_:;	+2C&-0;(_B1 +a7Q3A1 DQ1 G�7&<SUW7qH@h

Copyright © 2004 CRC Press LLC



��º �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
pW/2;�3AH:3P-0;	D vP�@h � h ­@yV4	7&+B>�;�US<01 -A-0;	+�1 +B-0/2;X3AC&m,4	7&G G ;(_I+2C@<0D=7&G�ENC@<0D� $& ��@�Ä� $? � v�$& � �  	 	  � $&q¬ �A�s� � y � = Q Q Q Q = Q Q Q Q = Q Q � $&q¬�@� � $?�¬rv�$& � �  	 	  � $&q¬ �A�s� � y �� 2 ��@� � ? � v�$& � �72 � �  	 	  � $&q¬X�72�¬ �2�s� � ykC $? � v�$& � �  	 	  � $&q¬ �A�s� � y � = Q Q Q Q = Q Q Q Q = Q Q Q Q Q = Q Q Q Q = Q Q Q Q Q = Q Q Q � 2�¬�@� � ?�¬rv�$& � �72 � �  	 	  � $&q¬X�72�¬ �2�s� � ykC $?�¬rv�$& � �  	 	  � $&q¬ �A�s� � ys 

vP�@h � h � y
pW/21�3V/87@3oC@<6_:;	<S­ £ TY7&+8_I1 -S1�3o1 DQ9�C@<A-67&+R-V-0Cb+2C&-0;�-0/87 -W1 -63W3Ad2>83AH:3P-0;	Dk4�C@+83A1�3P-01 +2JOC&E-0/2;�`8<63P- £ ;(fRd87 -01 C@+83o_:CY;(3�+2C&-V4�C@+R-67&1 +Q-0/2;�ENd2+84s-01 C@+83	2 � �  	 	  � 2�¬�T�-0/2;	<0;�ENC@<0;S1 -W4	7&+=>�;1 +R-0;	J@<67 -0;(_b1 <0<0;(3A9�;(4s-01 K@;WC&E�-0/2;�3A;(4�C@+8_Q3Ad2>83AH:3P-0;	D�h\pW/2;SK 7&G 1�_:1 -PHOC&E�-0/2;�7&9292G 1�4	7&>21 G 1 -PHOC&E-0/2;VDQ;�-0/2C:_�C&E846/87&<67@4s-0;	<01�3P-01�4	3�-0CZfRd87@3A1 mjG 1 +2;(7&<r`8<63P-AmjC@<6_:;	<"987&<A-01�7&GR_:1 g�;	<0;	+R-01�7&GR;(fRd87 -01 C@+831�3S>87@3A;(_5C@+5-0/2;FENC@G G C US1 +2JQ<0;	D=7&<0n 7&>2G ;F7@303A;	<A-01 C@+"hc";�-S-0/2;�J@;	+2;	<67&G�1 +R-0;	J@<67&G�C&E�3AH:3P-0;	DÁvP�@h � h � yo>�;�nY+2C US+�


� � v�$& � �  	 	  � $&q¬ � 2 � �  	 	  � 2�¬ �A�s� � y �iÀ � � Q Q Q = Q Q Q Q Q = Q Q Q Q = Q Q Q Q 
� � ¬rv�$& � �  	 	  � $&q¬ � 2 � �  	 	  � 2�¬ �A�s� � y �iÀ � ¬r pW/2;	+a-0/2;b7&<0>21 -0<67&<0HB_:1 g�;	<0;	+R-01�7&G"ENd2+84s-01 C@+ ß US1 -0/?1 -63Z7&<0J@d2DQ;	+R-63S>�;	1 +2J=-0/2;XENd2+84s-01 C@+83

� � �  	 	  � � � ¬z1�3V-0/2;X3AC@G d:-01 C@+�C&Et-0/2;XfRd87@3A1 mjG 1 +2;(7&<V`8<63P-AmjC@<6_:;	<W987&<A-01�7&Gr_:1 g�;	<0;	+R-01�7&G";(fRd87 m-01 C@+¯vP�@h � h �qyshøo;	<A-67&1 +2G H@T&`8+8_:1 +2JF-0/2;�J@;	+2;	<67&G:1 +R-0;	J@<67&G:C&E"7�3AH:3P-0;	D�C&ErC@<6_:1 +87&<0HX_:1 g�;	<0;	+R-01�7&G8;(fRd87 m-01 C@+83�1 +a+2C@<0D=7&G"ENC@<0D 1�3�+2C&-F7I3A1 DQ92G ;X-67@3An�T8>2d:-�ENC@<A-0d2+87 -0;	G H5ENC@<�DOd2G -01 EN<0;(fRd2;	+84�Ha3AH:3Pm-0;	D=3XC&E�_:1 g�;	<0;	+R-01�7&G�;(fRd87 -01 C@+83�US1 -0/Â3AG C U 7&+8_iE)7@3P-XK 7&<01�7&>2G ;(3	TtUS1 -0/~-0/2;	1 <O<01 J@/R-Amj/87&+8_DQ;	DO>�;	<63Z>�;	1 +2J�DOd2G -01 92G ;=}2C@d2<01 ;	<F3A;	<01 ;(3	Tr3Ad846/i7592<0C@>2G ;	D�92<0C K@;(3S-0C�>�;Q3AC@G K 7&>2G ;@hOõ�3US1 G Go>�;53A/2C US+iG�7 -0;	<(T$1 -b7&G G C U�3Fd83F-0C?7@_:K 7&+84�;Q-0/2;57@3AHYDQ9:-0C&-01�4b-0/2;	C@<0HMC&ES3AH:3P-0;	D=3�C&EC@<6_:1 +87&<0H5_:1 g�;	<0;	+R-01�7&Gr;(fRd87 -01 C@+83S<0;	J@d2G�7&<WUS1 -0/�<0;(3A9�;(4s-S-0CI7=3AD=7&G Gr987&<67&DQ;�-0;	<�7&<0>21 -0<67&<Am1 G HÂE)7&<(TV1{h ;@h�1 -I1�3=9�CR303A1 >2G ;B-0C¯>87@3A1�4	7&G G H|_:;�`8+2;?7@3AHYDQ9:-0C&-01�4�7&9292<0Cql:1 D=7 -01 C@+83bUS1 -0/z7&+7&<0>21 -0<67&<01 G H=G�7&<0J@;Z+Yd2DO>�;	<�1 +5-0/2;FENC@<0D C&E$;�l:92G 1�4�1 -SENd2+84s-01 C@+83	h
����� �s�daR� ý:�('���a���ý:� ')ý2���I���S�dc#aOe���')�$%@ý:�k�a�� ��ÿ�ý©`\#$�$�!�ëþ��Âý�����e�ý:� ý��EaR�daR�û�aR�dc$�"!
pW/21�3�DQ;�-0/2C:_�UW7@3WENC@d2+8_BENC@<�-0/2;�`8<63P-S-01 DQ;O>YHBc"1�46/R-0;	+83P-0;	1 + Ñ � Ó hV*j-�UW7@3�_:;	K@;	G C@9�;(_�1 +DQC@<0;o_:;�-67&1 G@>YH�Ê?7&G nY1 + Ñ � Ó 7&+8_�7&9292G 1 ;(_Z-0C�_:1 g�;	<0;	+R-$92<0C@>2G ;	D=3rC&E2+2C@+2G 1 +2;(7&<"CR304�1 G G�7 -01 C@+83	hpW/21�3�3A;(4s-01 C@+O1�3$>87@3A;(_XD=7&1 +2G H�C@+O-0/2;WDQC@+2C@J@<67&92/�>YH#"Z<0;	>�;	+21 n@C KX7&+8_(üSHR7&>�C K Ñ � Ó h$*j-0;�m<67 -01 C@+B7&G J@C@<01 -0/2D=3W7&<0;�-0/2;F>87@3A1�3oENC@<W-0/2;F+Yd2DQ;	<01�4	7&G e:7&+87&G HR-01�4�4�C@+83P-0<0d84s-01 C@+5C&E$9�;	<01 C:_:1�4

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� �d¹
7&+8_i4�C@+8_:1 -01 C@+87&G G H�9�;	<01 C:_:1�4Q3AC@G d:-01 C@+83ZC&Eo+2C@+2G 1 +2;(7&<F3AH:3P-0;	D=3	T"US/21�46/M1�3�-0/2;=3Ad2>:ËP;(4s-�C&Eøo/87&9:-0;	<Sù8hc";�-S-0/2;	<0;F>�;�J@1 K@;	+�7Q3AH:3P-0;	DkC&E$-0/2;FENC@<0D� &



�s� �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
UV;	G G�7@3�-0/2;=4�C@+83P-67&+R-=vNC@<Z-0/2;=4�C@+83P-67&+R-FK@;(4s-0C@<sy $ Tt7&<0;XENC@d2+8_M>YH?DQ;(7&+83ZC&EV3Ad84	4�;(303A1 K@;7&9292<0Cql:1 D=7 -01 C@+83

� � v �s� � y �S� � v �s� � y �  	 	  �&$sÙR�'$ � v � y �($ � v � y �  	 	 "  vP�@h ) h 0&y
pW/2;(3A;b7&9292<0Cql:1 D=7 -01 C@+83�7&<0;b_:;�-0;	<0DQ1 +2;(_?>YHB-0/2;OENC@G G C US1 +2JB3AH:3P-0;	D=3�C&EV_:1 g�;	<0;	+R-01�7&G7&+8_�7&G J@;	>2<67&1�4bvî-0<67&+8304�;	+8_:;	+R-syo;(fRd87 -01 C@+83�
| Ù v $sÙ ymW �BAÛ Ù åÂv � yB?Xv�& Ù v �s�%$sÙ y �A� y �@� � ¡ � vP�@h ) h 1 y

�@� ��@� � ý=v � y � � � � ?Xv�& Ù v �s�%$sÙ y ��� y � vP�@h ) h > y| � v $ � ymW �BAÛ Ù åÂv � yB?Xv�& Ù v �s�%$ � yt� � � v �s� � y �2� y �@� � ¡ � vP�@h ) h �(¡Ry
�@� ��@� � ý=v � y � � � � ?Xv�& Ù v �s�%$ � yt� � � v �s� � y �8� y � vP�@h ) h �@�qy

;�-64&h pW/2;i3A1 DQ92G ;(3P-�3A1 -0d87 -01 C@+Ãvî`8<63P-AmjC@<6_:;	<54�<01 -01�4	7&GZ4	7@3A;qyQC:4	4�d2<63IUS/2;	+z-0/2;i3AH:3P-0;	D C&E7&G J@;	>2<67&1�4B;(fRd87 -01 C@+83?vP�@h ) h 1 yb/87@3Q-0/2;i3AC&m,4	7&G G ;(_L3A1 DQ92G ;M3AC@G d:-01 C@+[$$sÙ vNC@<53A;	K@;	<67&G�3Ad846/3AC@G d:-01 C@+836ysT21{h ;@h23Ad846/B-0/87 -W-0/2;X_:;�-0;	<0DQ1 +87&+R-
_:;�- : 6!| Ù v $sÙ y6 $sÙ = )))) * Õ � Ô* Õ vP�@h ) h �q­@y

1�3�+2C@+2u	;	<0C8hVpW/2;	+�-0C=;	K@;	<0HB3Ad846/a3AC@G d:-01 C@+7$$sÙ T�7 -�G ;(7@3P-�1 E � _:CY;(3S+2C&-�;�l24�;	;(_�7=4�;	<A-67&1 +G 1 DQ1 -(T"-0/2;	<0;=4�C@<0<0;(3A9�C@+8_23�-0/2;=3A1 +2J@d2G�7&<�4�C@+83P-67&+R- $ Ì v � yLvNC@<�7�3A1 +2J@d2G�7&<ZK@;(4s-0C@< $ Ì v � yAy7&+8_I-0/2;�3A1 +2J@d2G�7&<S­ ®�mj9�;	<01 C:_:1�4Z3AC@G d:-01 C@+ � Ì v �s� � yIC&E$3AH:3P-0;	D vP�@h ) h ­@ysh�pW/2;�3A;	<01 ;(3ZvP�@h ) h 0&y4�C@+YK@;	<0J@;(3F-0C?-0/21�3Q3AC@G d:-01 C@+ � Ì v �s� � y¯7&+8_~-0C?-0/2;�4�C@+83P-67&+R-H$$sÙ vNC@<O-0C?-0/2;5K@;(4s-0C@<H$$sÙ ysh¥z/2;	+ �  ¡|-0/2;�3AC@G d:-01 C@+ � Ì v �s� � yB7&9292<0CR7@46/2;(3ou	;	<0C8hxVd:-\1 E2-0/2;W_:;�-0;	<0DQ1 +87&+R-WvP�@h ) h �q­@y�1�3$u	;	<0C�C@<$;(fRd87 -01 C@+5vP�@h ) h 1 y�1�3\307 -01�3P`8;(_�1�_:;	+R-01�4	7&G G H@T-0/2;	+�_:1 g�;	<0;	+R-�4�<01 -01�4	7&G�4	7@3A;(3VC&E$3A;(4�C@+8_57&+8_I/21 J@/2;	<WC@<6_:;	<VC:4	4�d2<(h\pW/2;F;�l:1�3P-0;	+84�;ZC&E\­ ®�m9�;	<01 C:_:1�4a3AC@G d:-01 C@+83=7&+8_Â-0/2;?4�C@+83P-0<0d84s-01 C@+LC&E�3Ad84	4�;(303A1 K@;�7&9292<0Cql:1 D=7 -01 C@+83b4�C@+YK@;	<0J@1 +2J-0C�-0/2CR3A;I3AC@G d:-01 C@+83�7&<0;Q;	+83Ad2<0;(_i>YHi3Ad29292G ;	DQ;	+R-67&<0HM4�C@+8_:1 -01 C@+83=v)3A;	;�"Z<0;	>�;	+21 n@C KM7&+8_üSHR7&>�C K Ñ ù Ó ysh·�ª,+�»:°,¾ ¼�¾z�=¾ »YµXµ�¡qµs°,²��Oµ c";�-Z-0/2;bENC@G G C US1 +2J57&d:-0C@+2C@DQC@d83Z3AH:3P-0;	D�>�;Q4�C@+83A1�_:;	<0;(_a1 +:m3P-0;(7@_BC&EWvP�@h ) h �qy�
 � &�@�B� Ð�&Z� � ?Xv�&Yy � vP�@h ) h � � y
US/2;	<0;	Ð�1�3X7a4�C@+83P-67&+R-�D=7 -0<01 lrTM?Xv�&Yyi7�K@;(4s-0C@<Am{ENd2+84s-01 C@+~4�C@+R-01 +Yd2C@d83AG HM_:1 g�;	<0;	+R-01�7&>2G ;1 +a7Q3Ad:¨I4�1 ;	+R-0G H5G�7&<0J@;F_:C@D=7&1 +9x.-@T87&+8_5-0/2;�D=7 -0<01 lHÐ 1�3S3Ad846/B-0/87 -S-0/2;�/2C@DQC@J@;	+2;	C@d83

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� �sï
3AH:3P-0;	D � &�@�B� Ð�& vP�@h ) h �	ùYy
/87@3�7bE)7&DQ1 G H5C&E�­ ®�mj9�;	<01 C:_:1�4F3AC@G d:-01 C@+83O& Ù v �s�%$ y�_:;	9�;	+8_:1 +2J=C@+B-0/2;X7&<0>21 -0<67&<0H54�C@+83P-67&+R-
$ vNC@<X-0/2;54�C@+83P-67&+R-XK@;(4s-0C@< $ ysh?ÀY1 +84�;I-0/2;I9�;	<01 C:_~C&EW-0/2;53AC@d2J@/R-X9�;	<01 C:_:1�4I3AC@G d:-01 C@+¯C&E3AH:3P-0;	D vP�@h ) h � � y�US1 -0/ �Ãì� ¡ë1 +i-0/2;=J@;	+2;	<67&G�4	7@3A;=_:1 g�;	<63FEN<0C@D ­ ®�T"-0/2;I3Ad2>83P-01 -0d:-01 C@+� � vP�V� � ç y0/L1�3S1 +R-0<0C:_:d84�;(_rT23AC=3AH:3P-0;	DÁvP�@h ) h � � yo1�3W<0;	US<01 -A-0;	+�1 +5-0/2;FENC@<0D� &� / � vP�V� � ç ypÐ�&Z� � vP�W� � ç yB?Xv�&Yys  vP�@h ) h � � y
¥z1 -0/ �M� ¡ÂUV;Z/87qK@;Z7XE)7&DQ1 G HIC&E\­ ®�mj9�;	<01 C:_:1�4bvNUS1 -0/B<0;(3A9�;(4s-W-0C1/RyV3AC@G d:-01 C@+83-& Ù v�/ �%$ ysh
2�9�C@+B-0/2;X3Ad2>83P-01 -0d:-01 C@+�& � & Ù v�/ �%$ yt� � TSUV;FC@>:-67&1 +5ENC@< � -0/2;X3AH:3P-0;	D�@�� / � Ð � � � ç ÐOv�& Ù v�/ �%$ yt� � yt� � vP�V� � ç y�?Xv�& Ù v�/ �%$ yt� � ys  vP�@h ) h � ) ypW/2;�3Ad84	4�;(303A1 K@;�7&9292<0Cql:1 D=7 -01 C@+83� � v�/ � � y ��� � v�/ � � y �  	 	  � ç Ù@� ç � v � y � ç � v � y �  	 	  �3$sÙ@��$ � v � y �4$ � v � y �  	 	 vP�@h ) h �z0&y7&<0;Q4�C@+83P-0<0d84s-0;(_i7&+8_?-0/2;(3A;=7&9292<0Cql:1 D=7 -01 C@+83Z7&<0;Q_:;�-0;	<0DQ1 +2;(_?EN<0C@D�-0/2;bENC@G G C US1 +2J�_:1 EîmEN;	<0;	+R-01�7&G"7&+8_�7&G J@;	>2<67&1�4bvî-0<67&+8304�;	+8_:;	+R-syo;(fRd87 -01 C@+83�
| Ù v $sÙ@� ç Ù y�W �BAÛ Ù åÂv�/Ry65 ç Ù Ð�& Ù v�/ �%$sÙ y"�.?Xv�& Ù v�/ �%$sÙ y87 � / � ¡ � vP�@h ) h � 1 y

�@� �� / � Ð � � � � ç Ù Ð�& Ù v�/ �%$sÙ y"� � ?Xv�& Ù v�/ �%$sÙ yAy � vP�@h ) h � > y
| � v $ � � ç � ymW �BAÛ Ù åÂv�/Ry65 ç � ÐOv�& Ù v�/ �%$ � yt� � � y

� � vP�W� � ç � yB?Xv�& Ù v�/ �%$ � yt� � � y87 � / � ¡ � vP�@h ) h ­&¡Ry
�@� �� / � Ð � � � � ç � ÐOv�& Ù v�/ �%$ � yt� � � y"� � vP�W� � ç � yB?Xv�& Ù v�/ �%$ � yt� � � y � vP�@h ) h ­:�qy;�-64&h pW/2;�3A1 DQ92G ;(3P-�3A1 -0d87 -01 C@+~vî-0/2;F`8<63P-AmjC@<6_:;	<W4�<01 -01�4	7&G"4	7@3A;qyoC:4	4�d2<63VUS/2;	+B-0/2;X7&G J@;	>2<67&1�4vî-0<67&+8304�;	+8_:;	+R-syW3AH:3P-0;	DÁvP�@h ) h 1 yVUS1 -0/�<0;(3A9�;(4s-W-0C ç Ù@�%$sÙ /87@3V-0/2;X3A1 DQ92G ;X3AC@G d:-01 C@+5$$sÙR� $ç Ù T3Ad846/B-0/87 -W-0/2;X_:;�-0;	<0DQ1 +87&+R-

_:;�- : 6!| Ù v $sÙR� ç Ù y6\v $sÙ@� ç Ù y = )))) * Õ � Ô* Õ ³ 9dÕ �#Ô9dÕ vP�@h ) h ­@­@y

Copyright © 2004 CRC Press LLC



� * �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
1�3�+2C@+2u	;	<0C8hSpW/2;	+a1 +M7&+YH�4	7@3A;@T81 E � _:CY;(3�+2C&-Z;�l24�;	;(_a7I4�;	<A-67&1 +�G 1 DQ1 -(T�-0/2;	+a-0/2;b3A;	<01 ;(3vP�@h ) h �z0&yS4�C@+YK@;	<0J@;F-0C=-0/2;b9�;	<01 C:_:1�4X3AC@G d:-01 C@+ � Ì v�/ � � yaC&Eo3AH:3P-0;	D vP�@h ) h � ) ysT2-0CI-0/2;Q4�C@+:m3P-67&+R- ç Ì v � y�7&+8_5-0C=-0/2;X4�C@+83P-67&+R-OvNC@<S-0/2;O4�C@+83P-67&+R-SK@;(4s-0C@<sy $ Ì v � yB<0;(3A9�;(4s-01 K@;	G H@hVpW/2;4�C@+83P-67&+R- ç Ì v � yB_:;�-0;	<0DQ1 +2;(3W-0/2;�9�;	<01 C:_

Ò � ­ ®�vP�V� � ç Ì v � yAyC&E\-0/21�3�3AC@G d:-01 C@+a7@3�7bENd2+84s-01 C@+aC&E � T�7&+8_5-0/2;X4�C@+83P-67&+R-OvNC@<S-0/2;O4�C@+83P-67&+R-SK@;(4s-0C@< $ Ì v � y_:;�-0;	<0DQ1 +2;(3o-0/2;F3AC@G d:-01 C@+i& Ù v �s�%$ Ì v � yAyIC&Er-0/2;ZE)7&DQ1 G H/& Ù v �s�%$ ysTY-0COUS/21�46/I-0/2; Ò mj9�;	<01 C:_:1�43AC@G d:-01 C@+BC&E$-0/2;�1 +21 -01�7&Gt3AH:3P-0;	DÁvP�@h ) h � � yoUS1 -0/ �|ì� ¡L4�C@<0<0;(3A9�C@+8_23	h*jE\-0/2;X_:;�-0;	<0DQ1 +87&+R-OvP�@h ) h ­@­@yV1�3Su	;	<0C8T:C@<�;(fRd87 -01 C@+¯vP�@h ) h � 1 yo1�3�307 -01�3P`8;(_B1�_:;	+R-01�4	7&G G H@T-0/2;	+5UV;�/87qK@;�-0/2;Z4�<01 -01�4	7&G�4	7@3A;(3�C&E"`8<63P-W7&+8_=/21 J@/2;	<VC@<6_:;	<(h\pW/2;Z7&+87&G H:3A1�3�C&E$3Ad846/54	7@3A;(34	7&+�>�;FENC@d2+8_51 +B-0/2;�>�CYC@n�"Z<0;	>�;	+21 n@C KI7&+8_HüSHR7&>�C K Ñ ù Ó h
�����"�]\ �s�daR� ý:�(')���#�.:='N�dc/�r#$ý2!t� ý:�(')%?%@���;��aR�zÚ�aY�$%ra´�ª(�O¾ ¼8¹0²sµ	¾ ¼�´ ¼�·6²	¤j¼�¾ ¼�·�¹s¶î°{¶)·6´z� ªB·6´qµ	² ¥i<01 -0;Z-0/2;X3AH:3P-0;	D vP�@h ) h ­@yo1 +B-0/2;FENC@<0D�@��@�a� ý=v � y � � �r� v �t�A� y � vP�@h ) h ­ � y
US/2;	<0;�-0/2;�ENd2+84s-01 C@+ � v �t�A� yB1�3�4�C@+R-01 +Yd2C@d83AG HB_:1 g�;	<0;	+R-01�7&>2G ;�US1 -0/?<0;(3A9�;(4s-�-0C=1 -63�7&<0J@d:mDQ;	+R-63W7&+8_5­ ®�mj9�;	<01 C:_:1�4�US1 -0/5<0;(3A9�;(4s-o-0C � h�ÀYd84	4�;(303A1 K@;F­ ®�mj9�;	<01 C:_:1�4�7&9292<0Cql:1 D=7 -01 C@+83�C&E-0/2;FENC@<0D vP�@h ) h ùYyo7&<0;�_:;�-0;	<0DQ1 +2;(_5EN<0C@D�-0/2;�;(fRd87 -01 C@+83

�@� à�@�k� ú ý=v � yt� � 6 � v � àdq � �A� y6 � û � à� � ú � v � àdq � �A� ykC 6 � v � àdq � �A� y6 � � àdq � û �Ê � � � ­ �  	 	  �§�8Ù W¦¡2 
vP�@h ) h ­ ùYy

pW/2;\ENC@G G C US1 +2J�7@3AHYDQ9:-0C&-01�4$;(3P-01 D=7 -01 C@+83"7&<0;\-0<0d2;�v)3A;	;�"Z<0;	>�;	+21 n@C K�7&+8_�üSHR7&>�C K Ñ � Ó y�
æ � � æ�<z� � æ � à « � C � à æ�<z�Iæ � à C � àdq � æ � � Ê � � � ­ �  	 	  vP�@h ) h ­ � yõV-SG ;(7@3P-(T:US1 -0/ � K 7&G d2;(3W+2C&-W;�l24�;	;(_:1 +2JQ7Q4�;	<A-67&1 +5G 1 DQ1 -(T:-0/2;�3A;	<01 ;(3aã � v �s� � y6ä¯4�C@+YK@;	<0J@;-0CQ-0/2;O­ ®�mj9�;	<01 C:_:1�4F3AC@G d:-01 C@+BC&E\3AH:3P-0;	D vP�@h ) h ­ � ysh³�ª4=�²sµ	¾ ¼�´ ¼�·6²±¤P·�¹s¶î°{¶)·6´z� ªÂ·6´qµ	²sµ üS;	92G�7@4�1 +2J3& Ù v � yÂ>YH & Ù v �s�%$ y¯1 +ëvP�@h ) h ­@ysT�US<01 -0;I-0/21�33AH:3P-0;	D 1 +B-0/2;FENC@G G C US1 +2JOENC@<0D9
�@��@��� ý=v � y � � �r� v �t�%$ �A� y � vP�@h ) h ­ ) y
US/2;	<0;

� v �t�%$ �A� y � ?Xv�& Ù v �s�%$ yt� �t�2� ys 

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ��Q
pW/2;�7&9292<0Cql:1 D=7 -01 C@+83

� � v �s� � y �S� � v �s� � y �  	 	  �>$sÙ@�?$ � v � y �?$ � v � y �  	 	  vP�@h ) h ­D0&y7&<0;ZENC@d2+8_�3Ad84	4�;(303A1 K@;	G HQEN<0C@D�-0/2;FENC@G G C US1 +2J=3AH:3P-0;	D=3WC&E\_:1 g�;	<0;	+R-01�7&G";(fRd87 -01 C@+83�
�@� �



��l �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
US/2;	<0; å 1�3$7�4�C@+83P-67&+R-tD=7 -0<01 lrT B 7�4�C@+83P-67&+R-tK@;(4s-0C@<Vv)_:1 g�;	<01 +2J�EN<0C@D B Ù >YHZ-0/2;o;	G ;	DQ;	+R-63C&E�C@<6_:;	< � ysT�7&+8_B-0/2;�ENd2+84s-01 C@+83 | � F 7&<0;FC&E\-0/2;O307&DQ;X+87 -0d2<0;X7@3W-0/2;�ENd2+84s-01 C@+83 � � � T>2d:- vP�qy51 +M-0/2;QENd2+84s-01 C@+ |Qv D:� /Ryi7&DQC@+2JB-0/2;b-0;	<0D=3F1 +8_:;	9�;	+8_:;	+R-XC&E6/B-0/2;	<0;=7&<0;b+2C-0;	<0D=3$G 1 +2;(7&<$US1 -0/b<0;(3A9�;(4s-$-0C D T@7&+8_O7&G GR-0/2;V-0;	<0D=3\_:;	9�;	+8_:1 +2JFC@+#/2T&1 +84�G d8_:1 +2J-0/2CR3A;�G 1 +2;(7&<�US1 -0/a<0;(3A9�;(4s-S-0C D T8/87qK@;�4�CY;�¨I4�1 ;	+R-63SC&E�1 +:`8+21 -0;(3A1 D=7&GtC@<6_:;	<S+2C&-G C UV;	<V-0/87&+ � Tv{­@y51 +a-0/2;XENd2+84s-01 C@+ F v D:� /RyB-0/2;O-0;	<0D=3�_:;	9�;	+8_:1 +2J5C@+�/57&+8_a1 +8_:;	9�;	+8_:;	+R-FC&E D T/87qK@;F4�CY;�¨I4�1 ;	+R-63WC&E\1 +:`8+21 -0;(3A1 D=7&G"C@<6_:;	<W+2C&-�G C UV;	<V-0/87&+ � hÀYC

�
å |Qv D:� /Ry å <.�

å
D
å � � � � � � F v D:� /Ry <.�

å
D
å � � �   vP�@h ) h �r� y

ptCB3A1 DQ92G 1 ENH�-0/2;b+2C&-67 -01 C@+?C&E�-0/2;OENC@G G C US1 +2J=ENC@<0DOd2G�7&;@T�US<01 -0;X-0/2;Q3AH:3P-0;	D vP�@h ) h � ­@ysTUS1 -0/2C@d:-�3A/2C US1 +2JQ;�l:92G 1�4�1 -0G HI-0/2;�987&<67&DQ;�-0;	< � T:1 +B-0/2;FENC@<0D��D�@�I� å D �E|=v D:� /Ry �� /�@�I�EB � F v D:� /Ry � vP�@h ) h � ùYy
US/2;	<0;Z-0/2;FENd2+84s-01 C@+83'| � F 7&<0;Z;�l:92<0;(303A;(_5>YH5}2C@d2<01 ;	<S3A;	<01 ;(3�vNC@<S9�C@G HY+2C@DQ1�7&G�36ysT|=v D:� /Ry � Þß,à ßAá Ù | à v D y ¾ < × à

³
G Ø � F v D:� /Ry � Þß,à ßAá Ù F à v D y ¾ < × à

³
G Ø vP�@h ) h �D� y

7&+8_B-0/2;	1 <�4�CY;�¨I4�1 ;	+R-63O| à v D ysT F à v D y�7&<0;F9�C UV;	<�3A;	<01 ;(3XvNC@<S9�C@G HY+2C@DQ1�7&G�36yVUS1 -0/a<0;(3A9�;(4s--0CQ-0/2;X4�C@DQ9�C@+2;	+R-63WC&Et-0/2;�K@;(4s-0C@< D h*j-W1�3S3Ad2929�CR3A;(_=-0/87 -W-0/2;ZD=7 -0<01 l-å 1�3V+2C@+8_:;	J@;	+2;	<67 -0;@T:7&+8_I1 -63V1 D=7&J@1 +87&<0HQ;	1 J@;	+YK 7 mG d2;(3.H âJI � � H âJI � �  	 	 $7&<0;o3Ad846/�-0/87 -\7&G G I � � I � �  	 	 $7&+8_F-0/2;W4�C@DQ9�C@+2;	+R-63 B � � B � �  	 	  � B ¬C&E$-0/2;�K@;(4s-0C@< B 7&<0;F<67 -01 C@+87&G G H=1 +84�C@DQDQ;	+83Ad2<67&>2G ;@hpW/2;X3AC@G d:-01 C@+¯v)7&9292<0Cql:1 D=7 -0;(_8yoC&E�3AH:3P-0;	D vP�@h ) h � ùYyoUS1 G Gt>�;X4	7&G�4�d2G�7 -0;(_B1 +�-0/2;FENC@<0DC&E�}2C@d2<01 ;	<W9�C@G HY+2C@DQ1�7&G�3WC&E�7b/21 J@/B;	+2C@d2J@/BC@<6_:;	<?K7

D v � y � ÞÙ � ß,à ß � L4L à ¾ < × à

³
M Ø � /8v � y � ìZv � yt� Þ��� ß,à ß � L ß à ¾ < × à

³
M Ø � vP�@h ) h �r) y

US/2;	<0;�ìZv � y � � � �Xì ÙR� -0/2;aK@;(4s-0C@<63 L à � ß à � � 7&<0;B-0/2CR3A;aUV;a3A;	;	n�TS7&+8_.ì Ù 1�3I7&+7&<0>21 -0<67&<0H=K@;(4s-0C@<(hÀYd2>83P-01 -0d:-01 +2J?vP�@h ) h �r) yo1 +R-0CavP�@h ) h � ùYysT:UV;�7&<0<01 K@;Z7 -S-0/2;FENC@G G C US1 +2Jb<0;	G�7 -01 C@+83�

Þ��� ß,à ß � L â v{Ê � � y L à ¾ < × à

³
M Ø � å ÞÙ � ß,à ß � L�L à ¾ < × à

³ á
Ø � Å| �

� � Þ��� ß,à ß � L â v{Ê � � y ß à ¾ × à ³ á Ø �EB � ÅF � vP�@h ) h � 0&y

Copyright © 2004 CRC Press LLC



í �"���Y�N�F�N�t�\�"�î�r� ��v
US/2;	<0; Å| � ÅF 7&<0;�ENC@d2+8_?7@3Z7=<0;(3Ad2G -ZC&E�-0/2;b3Ad2>83P-01 -0d:-01 C@+?C&E�vP�@h ) h �r) yW1 +R-0C=-0/2;Q3A;	<01 ;(3XvNC@<9�C@G HY+2C@DQ1�7&G�36yFvP�@h ) h �D� ysh�n�7@_�UV;�9�;	<AENC@<0DQ;(_�3Ad846/a7=3Ad2>83P-01 -0d:-01 C@+a1 +a7&+a7&+87&G HR-01�4ZENC@<0D�TUV;�UVC@d2G�_5C@>:-67&1 +�7Q}2C@d2<01 ;	<�3A;	<01 ;(3VC&E$-0/2;FENC@G G C US1 +2JOENC@<0D9
Å| � Þß,à ßAá Ù x à v L � ß y ¾ < × à

³
M Ø � ÅFL� Þß,à ßAá Ù À à v L � ß y ¾ < × à

³
M Ø � vP�@h ) h �r1 yUS/2;	<0; L � ß _:;	+2C&-0;XK@;(4s-0C@<63VUS1 -0/�-0/2;	1 <�4�C@DQ9�C@+2;	+R-63W>�;	1 +2J=-0/2;X3A;�-63SC&E�4�C@DQ9�C@+2;	+R-63SC&EK@;(4s-0C@<63 L à T�¡ IÄå Ê å�I Kê7&+8_ ß à T�� IÄå Ê å�I K¯TW<0;(3A9�;(4s-01 K@;	G H@T27&+8_I-0/2;�4�CY;�¨I4�1 ;	+R-63vNK@;(4s-0C@<636y�x à � À à 7&<0;F1 +B-0/2;�J@;	+2;	<67&Gr4	7@3A;F4�;	<A-67&1 +5ENd2+84s-01 C@+83SC&E$-0/2CR3A;FK@;(4s-0C@<63	hüS;(3P-0<01�4s-01 +2JOC@d2<63A;	G K@;(3o1 +I-0/2;�3A;	<01 ;(3ZvP�@h ) h �r) y\-0Cb/87&<0DQC@+21�4	3oC&E$7&+5C@<6_:;	<o+2C&-W/21 J@/2;	<-0/87&+4K¯T2UV;�4�C@DQ;Z-0Cb-0/2;FENC@G G C US1 +2Jb`8+21 -0;�;(fRd87 -01 C@+83WUS1 -0/�<0;(3A9�;(4s-W-0C L à � ß à � � 
�Â�EB � À Ù v L � ß y �Ñ â v{Ê � � yON�C5å Ó L à � x à v L � ß y � ¡ I å Ê å�I K � vP�@h ) h �r> y

â v{Ê � � y ß à �iÀ à v L � ß y � � IÄå Ê å'I K �
US/2;	<0;PN 1�3�7bd2+21 -�D=7 -0<01 lrh*jE�-0/2;O+Yd2DQ;	<01�4	7&G$K 7&G d2;XC&E � 1�3�J@1 K@;	+?7&+8_�-0/2;O<01 J@/R-Amj/87&+8_�DQ;	DO>�;	<63�C&E�;(fRd87 -01 C@+83vP�@h ) h ùYy�7&<0;bUS<01 -A-0;	+i1 +i;�l:92G 1�4�1 -FENC@<0D�T�-0/2;	+M-0/2;=7&G J@C@<01 -0/2D�92<0C@9�CR3A;(_a>�;	G C U 7&G G C U�3�d83-0C�3A;	;	n L à � ß à � � v)7@3�K@;(4s-0C@<63SUS1 -0/M+Yd2DQ;	<01�4	7&G\4�C@DQ9�C@+2;	+R-636yS>YH�DQ;(7&+83�C&Eo3Ad84	4�;(303A1 K@;7&9292<0Cql:1 D=7 -01 C@+83 L

× é Øà T ß × é Øà T � × é Ø TRQ � � � ­ � � �  	 	 Fú�;	UW-0C@+"^ 3FDQ;�-0/2C:_~1�3Fd83A;(_rT\4�C@<0<0;�m3A9�C@+8_:1 +2J�-0CB-0/2;5fRd87@_:<67 -01�4b4�C@+YK@;	<0J@;	+84�;OC&EW1 -0;	<67 -01 C@+83	h=*j-X1�3F;(303A;	+R-01�7&G\-0/87 -X/2;	<0;b-0/2;;�l:92G 1�4�1 -�7&+87&G HR-01�4�;�l:92<0;(303A1 C@+83SC&E�-0/2;b4�CY;�¨I4�1 ;	+R-63Jx à � À à 7@3SENd2+84s-01 C@+83�C&E�-0/2;b4�C@DQ9�C&m+2;	+R-63SC&E$K@;(4s-0C@<63 L � ß 7&<0;F+2C&-S+2;(4�;(30307&<0H@hpW/2;Z`8<63P-�7&9292<0Cql:1 D=7 -01 C@+ L
× �PØà T ß × �PØà T � × �PØ 1�3�_:;�-0;	<0DQ1 +2;(_B>YH=-0/2;FENC@<0DOd2G�7&;
� × �PØ �EB � À Ù v)¡ � ¡Ry �Ñ â v{Ê � � × �PØ yON�C5å Ó L × �PØà � x à v)¡ � ¡Ry � ¡ I å Ê å�I K � vP�@h ) h ùR¡Ryâ v{Ê � � × �PØ y ß × �PØà �iÀ à v)¡ � ¡Ry � � I å Ê å�I K �US/2;	<0;Ox à v)¡ � ¡Ry � À Ù v)¡ � ¡Ry � À à v)¡ � ¡Ryb7&<0;W;(fRd87&G:-0CF-0/2;�}2C@d2<01 ;	<�4�CY;�¨I4�1 ;	+R-63\ENC@<�-0/2;SENd2+84sm-01 C@+83O|=v D:� /RysT F v D:� /RyWUS1 -0/ D � ¡2T'/ � ì�hpW/2;iK 7&G d2;~C&E � × �PØ 1�3�_:;�-0;	<0DQ1 +2;(_¿1 DQDQ;(_:1�7 -0;	G H@TF7&+8_z-0/87&+2n:3B-0C|-0/2;¯4�C@+8_:1 -01 C@+_:;�-�å ì� ¡|UV;Z-0/2;	+B`8+8_ L

× �PØÙ ENC@<�7&+YH-x Ù v)¡ � ¡RyshF�d2;F-0Cb-0/2;�1 +84�C@DQDQ;	+83Ad2<67&>21 G 1 -PHIC&E B � �  	 	  � B ¬ � I � � I � �  	 	 5-0/2;�K 7&G d2;(3_:;�- Ñ â v{Ê � � × �PØ ykC5å Ój� v{Ê � � × �PØ y � å Ê å�I K �7&<0;O+2C@+2u	;	<0C8Tr7 -FG ;(7@3P-ZUS1 -0/~3AD=7&G G � TrUS/21�46/i7&G G C U�3�d83�-0C5ENd2<A-0/2;	<�_:;�-0;	<0DQ1 +2;Q7&G G L × �PØà TÀ × �PØà TF� IÄå Ê å'I K¯hú�C&-0;=-0/87 -OENC@<b3AC@DQ;IK@;(4s-0C@<63ÂÊ � Ê Ì -0/2;B7&>�C K@;seYDQ;	+R-01 C@+2;(_ifRd87&+R-01 -01 ;(3OD=7qHM>�;3AD=7&G G{To7&+8_Â1 +|-0/2;�4�C@<0<0;(3A9�C@+8_:1 +2JaENC@<0DOd2G�7&;5ENC@< L × �PØà T ß × �PØà 3AC&m,4	7&G G ;(_¯3AD=7&G GS_:;	+2C@DQ1 m+87 -0C@<63OUS1 G GS7&929�;(7&<(h~*jE�-0/2CR3A;B3AD=7&G GS_:;	+2C@DQ1 +87 -0C@<63b7&<0;5+2C&-Q7@4	4�C@d2+R-0;(_¯ENC@<Q7&+8_ � 1�3

Copyright © 2004 CRC Press LLC



��{ �F���t�\�\�����$�=�\�\�t�Y�N�t���\�a�"�r�q�\�t�\�\���B�r���t�\�F�)�"�
<0;�-67&1 +2;(_L1 +L-0/2;�ENC@<0DOd2G�7&;a7@3=7iG 1 -0;	<67&G�4�C@DQ9�C@+2;	+R-(TVUV;aUVC@d2G�_|C@>:-67&1 +L-0/2;�ENC@G G C US1 +2J7@3AHYDQ9:-0C&-01�4Z;(3P-01 D=7 -01 C@+83�
 å

L
× �PØà å

<.� �
å ß × �PØà å

<z�   vP�@h ) h ù8�qypW/2;B`8<63P-I7&9292<0Cql:1 D=7 -01 C@+ D × �PØ v � ysT�/ × �PØ v � yÂ-0Ci-0/2;?3AC@d2J@/R-I3AC@G d:-01 C@+|C&EF;(fRd87 -01 C@+83vP�@h ) h � ùYyoUS1 G G">�;�C@>:-67&1 +2;(_51 +B-0/2;FENC@G G C US1 +2JOENC@<0D9

DY× �PØ v � y � ÞÙ � ß,à ß � L�L × �PØà ¾ < × à ³ MTS t	U Ø �

/ × �PØ v � y � ì × �PØ v � yt� Þ��� ß,à ß � L ß × �PØà ¾ < × à ³ MTS t	U Ø � vP�@h ) h ùY­@y
US/2;	<0;±ì × �PØ v � y �.� × �PØ � �7ì Ù  }2C@<�-0/2;b4	7&G�4�d2G�7 -01 C@+?C&E�-0/2;OENd2<A-0/2;	<F7&9292<0Cql:1 D=7 -01 C@+?ú�;	UW-0C@+"^ 3�92<0C:4�;(_:d2<0;X1�3Zd83A;(_ öKY1 u@TS1 +.-0/2;M4	7&G�4�d2G�7 -01 C@+LC&EF-0/2;M3A;(4�C@+8_.7&9292<0Cql:1 D=7 -01 C@+ L

× � Øà T ß × � Øà � � × � Ø UV;?7@303Ad2DQ;1 +¯vP�@h ) h �r> y
L à � L

× �PØà �WV × �PØà � ß à � ß × �PØà �YX × �PØà � �Â�.� × �PØ �WZ × �PØ vP�@  )   ù � y7&+8_�4�C@+83P-0<0d84s-W;(fRd87 -01 C@+83WUS1 -0/�<0;(3A9�;(4s-W-0C,V × �PØà T�X × �PØà TTZ × �PØà v)4�C@<0<0;(4s-01 C@+83o-0Cb-0/2;F`8<63P-�7&9:m92<0Cql:1 D=7 -01 C@+�ysT�_:1�304	7&<6_:1 +2Ja-0;	<0D=3OC&E�1 +:`8+21 -0;(3A1 D=7&GVC@<6_:;	<b/21 J@/2;	<X-0/87&+¿�5US1 -0/|<0;(3A9�;(4s--0C å
V × �PØà å T å X × �PØà å T å Z × �PØ

å hOÀYC@G KY1 +2JI-0/2CR3A;�v)7&G J@;	>2<67&1�4XG 1 +2;(7&<Z/2;�-0;	<0C@J@;	+2;	C@d836yS;(fRd87 -01 C@+837&+8_¯3Ad2>83P-01 -0d:-01 +2Ja-0/2;IC@>:-67&1 +2;(_[V × �PØà T\X × �PØà T � × �PØ 1 +R-0CÂvP�@h ) h ù � ysTtUV;IC@>:-67&1 +i-0/2;53A;(4�C@+8_7&9292<0Cql:1 D=7 -01 C@+�ENC@<Z-0/2;bK@;(4s-0C@<63 L à T ß à T � Tr7@3�UV;	G G�7@3�-0/2;Q4�C@<0<0;(3A9�C@+8_:1 +2J53A;(4�C@+8_?7&9:m92<0Cql:1 D=7 -01 C@+OENC@< D v � ysT@/8v � ysh�*,+=7�3A1 DQ1 G�7&<�UW7qHXUV;SC@>:-67&1 +Q-0/2;W-0/21 <6_=7&9292<0Cql:1 D=7 -01 C@+"T&;�-64&hv)pW/21�3�DQ;�-0/2C:_QC&Er4�C@+83P-0<0d84s-01 C@+QC&E�-0/2;�3AC@G d:-01 C@+QC&Er;(fRd87 -01 C@+83SvP�@h ) h � ùYytUS1 G G8>�;�_:;(304�<01 >�;(_1 +�DQC@<0;�_:;�-67&1 G"1 +aÀY;(4s-01 C@+�ù8h ) >�;	G C U�h y
����]^�O���E�EaY���d�Xý2�$!C_-ab� aR�zaY�$%rab�

Ar²6·�°{¶)¾ ¼Î¥r¦ § pW/2;L4�C@<0<0;(4s-M_:;�`8+21 -01 C@+�C&E57@3AHYDQ9:-0C&-01�4|3A;	<01 ;(3?1�3MJ@1 K@;	+Ä1 +�[\C@1 +:m4	7&<2]; Ñ ­ Ó hAr²6·�°{¶)¾ ¼�¥r¦�° pW/2;�_:;�-67&1 G ;(_I92<0CYC&EtC&Et-0/2;�-0/2;	C@<0;	D�C@+�7@3AHYDQ9:-0C&-01�4�<0;	92<0;(3A;	+R-67 -01 C@+83C&E�3AC@G d:-01 C@+83QC&E�_:1 g�;	<0;	+R-01�7&GS;(fRd87 -01 C@+83=3AC@G d:-01 C@+83=4	7&+.>�;�ENC@d2+8_L1 +z[\C@1 +84	7&<2]; Ñ ­ Ó 7&+8_
"Z<0;	>�;	+21 n@C K Ñ � Ó hAr²6·�°{¶)¾ ¼-¥r¦ Ý pW/2;VD=7 -0;	<01�7&G@ENC@<$-0/21�3�ÀY;(4s-01 C@+O1�3t-67&n@;	+�EN<0C@D`"Z<0;	>�;	+21 n@C K Ñ � Ó T�"Z<0;	>�;�m+21 n@C K57&+8_HüSHR7&>�C K Ñ � Ó TfF�d2>�CR3A/21 + Ñ � Ó T87&+8_Bõ�<0+2C@G�_ Ñ ­ Ó hAr²6·�°{¶)¾ ¼�¥r¦�a pW/2;M3P-67 -0;	DQ;	+R-BC&EF-0/2;MDQ;�-0/2C:_zC&EO46/87&<67@4s-0;	<01�3P-01�4	3Q1�3=-67&n@;	+.EN<0C@DÀR-0;	987&+2C K Ñ � Ó hAr²6·�°{¶)¾ ¼O¥r¦�bêõ¦DQC@<0;�_:;�-67&1 G ;(_=3P-67 -0;	DQ;	+R-oC&Er-0/21�3VÀY;(4s-01 C@+I4	7&+=>�;SENC@d2+8_=1 +�"Z<0;	>�;�m+21 n@C K57&+8_HüSHR7&>�C K Ñ ù Ó T8c"1�46/R-0;	+83P-0;	1 + Ñ � Ó T87&+8_HÊ?7&G nY1 + Ñ � Ó h

Copyright © 2004 CRC Press LLC



� �������	��
���
�
�������
������������������! ��#"	�����	��$% ��&
��('*)+'%,-".�&/0,���213�546���	�&
�"	���7�98:$% ��;"	����
�,
<>=@?BA�CED�FHG-IKJKL�DNMOGPC
QSRUTWVYXZR�[\R�]_^a` bZ]cRNd7V�ePbHXZR	^aTWVH^f^aTcR(g�bZ]Whi^ajakWg5^a` XZR	^aTcR�bZjalmb�nc]cbZ]co ` ]cRNV�jfRNp_kWVH^a` bZ]Wh-eWVZhqRNdbZ]�^aTcRUV�rcrco `@g�VH^a` bZ]�b�ns` ^aR�j#VH^a` bZ]�[\R�^aTcbsdchf`@h-^aTcRtrcja` ]Wg�` rWV�oZ[\RNV�]Wh-b�nWhqbZo Xu` ]cv�rcjabZeco R�[wh-` ]]cbZ]co ` ]cRNV�j&V�]WV�o lshq`@h�x�y(zUb+V�rcrcjab_VZg#TcRNhUg�V�]�ePR�ds`@hi^a` ]cvZkc`@hqTcRNd�g�o RNV�jao l+R�]cbZkcvZT-{;|�} ~Y�#�5�O|#~H}V�]Wd��w�N�Z���5�Wx.QSR&z�` o oEV�]WV�o lu��R(^aTcR�` jtrPRNg�kco `@V�jUrcjabZrPR�jq^a` RNh���^#V��u` ]cv�^aTcR;g�o@VZhah	b�n-bZj#ds` ]WV�jalds` �ER�jaR�]_^a`@V�o-RNp_kWVH^a` bZ]WhUjaR�vZkco@V�j(z�` ^aT�jaRNhqrPRNg5^�^abwV\hq[wV�o o-rWV�j#V�[\R�^aR�jNx�-R�^7^aTcR�jaRwePR+vZ` XZR�]�V�]6�E��ds` [\R�]Whq` bZ]WV�otds` �ER�jaR�]_^a`@V�otRNp_kWVH^a` bZ]6z�` ^aT�V�hq[wV�o o�rWV�j#VH�[\R�^aR�j �_��Z�%�:�7� �W�q�5�q�f�5��� �O� � � �N�Z� ��� x � x   �z�TcR�jaR;^aTcRmXZRNg5^abZjq��n¡kc]Wg5^a` bZ] �7� �W�q�5�q�f� jaR�vZkco@V�jUz�` ^aT�jaRNhqrPRNg5^(^abwV�hq[wV�o o>rWV�j#V�[\R�^aR�j � `@hdsR�¢W]cRNd�V�]Wd£TWVZhmrcjabZrPR�jq^a` RNhmR�]Whqkcja` ]cv¤^aTcR+R�¥s`@hi^aR�]Wg�RwV�]WdSkc]c`@p_kcR�]cRNhahmb�nU^aTcR+hqbZo ks^a` bZ]^ab%^aTcR+¦UV�kWg#Tul¤rcjabZeco R�[§` ]SV�] � ��¨©  � ��ds` [\R�]Whq` bZ]WV�o-¢WR�o@d>� ��ª6«�¬ � �;ª�­ �¯® � �5°±� x² kcj�rcjabZeco R�[¯o ` RNh�` ]¤¢W]Wds` ]cv�^aTc`@h�hqbZo ks^a` bZ]-x³ o bZ]cv\z�` ^aT�RNp_kWVH^a` bZ] ��� x � x   � z�ja` ^aR�V�]�RNp_kc` XHV�o R�]_^�RNp_kWVH^a` bZ]�_��Z� �µ´�7� �W�q�5�q�f� ¨ �7� �W�q�5�q�f�K¶ ´��� �W�q�5�q�f�5�·� �O� � � �N�Z� ��� x � x � �z�TcR�jaR ´�7� �W�q�5�q�f� `@h�V¸hqb�nOV�j�V�jaec` ^aj#V�jal¸n¡kc]Wg5^a` bZ]�b�n�` ^#h�V�javZkc[\R�]_^#h�x¸y(TcR�]�z�ja` ^aRw^aTcRo ` ]cRNV�j�jaR�o@VH^a` bZ] � � �5�q�f� � ´� � �5�q�f� ¨�¹ � �5�q�f�5� ��� x � x º �»a¼
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z�TcR�jaR ´�c� ¹©V�jaR¸hqbZ[\R¸]cR�z§kc]c�u]cbHz�]În¡kc]Wg5^a` bZ]Wh�x�y(TcR£hqbZo ks^a` bZ]Ïb�n�¦UV�kWg#Tul±rcjabZeco R�[��� x � x   � z�` ^aT2^aTcR£TcR�o r©b�n7jaR�o@VH^a` bZ] ��� x � x º � jaRNdskWg�RNh+^ab�^aTcR6hqbZo ks^a` bZ]Ïb�n�^izUbÏ¦UV�kWg#TulrcjabZeco R�[whUn¡bZj(^aTcR7ds` �ER�jaR�]_^a`@V�o-RNp_kWVH^a` bZ]Wh� ´��Z� �µ´��� ´�W�q�5�q�f�5� ´� �O� � � ´�N��ª�«�¬ ��� x � x Ð �V�]Wd � ¹�Z� �©�7� ´� ¨�¹ �q�5�q�f�K¶ ´�7� ´�c�q�5�q�f�5� ¹ �O� � � �N��¶ ´�N�ZÑ ��� x � x Ò �Ótp_kWVH^a` bZ] ��� x � x Ð � dsR�^aR�ja[\` ]cRNh;^aTcRwhqR�o RNg5^a` bZ]£b�nt^aTcR\` ]c` ^a`@V�o	V�rcrcjabY¥s` [wVH^a` bZ] ´� � �5�q�f�^ab&^aTcRUR�¥cVZg5^.hqbZo ks^a` bZ] � � �5�q�f� b�ncrcjabZeco R�[ ��� x � x   � ��V�]Wd�RNp_kWVH^a` bZ] ��� x � x Ò � dsR�^aR�ja[\` ]cRNh-^aTcRhqb���g�V�o o RNd�n¡kco o>ds`@hi^akcjaeWV�]Wg�R�¹ � �5�q�f� x	ÔcjabZ[ ��� x � x Ò � ` ^U`@hUg�o RNV�j�^aTWVH^U^aTcR;dsR�^aR�ja[\` ]WVH^a` bZ]+b�n^aTcR�n¡kc]Wg5^a` bZ]Î¹ � �5�q�f� dsR�rPR�]Wdch�bZ]�^aTcR�hqR�o RNg5^a` bZ]\b�nP^aTcR�n¡kc]Wg5^a` bZ] ´�7� ´�c�q�5�q�f� V�]Wd�^aTcR�` ]c` �^a`@V�o>rPbZ` ]_^ ´�N� x	Õ�bZjaR�bHXZR�jN��¢W]Wds` ]cv�^aTc`@hU`@hUbZ]co lwrPb_hahq` eco R;kcrPbZ]�hqbZo Xu` ]cv�RNp_kWVH^a` bZ] ��� x � x Ð � �`�x RZx.kcrPbZ]9g�V�o@g�kco@VH^a` bZ]�b�n�^aTcR¤` ]c` ^a`@V�o�V�rcrcjabY¥s` [wVH^a` bZ] ´� � �5�q�f� x�y(TukWh��	n¡bZj�^aTcR¸¦UV�kWg#TulrcjabZeco R�[ ��� x � x   � hqR�XZR�j#V�o�XHV�ja`@VH^a` bZ]Wh�b�n�^aTcR+^aTcR�bZjalSb�n�ds`@hi^akcjaeWV�]Wg�RNh7z�` ^aT±rWV�j#V�[\R�^aR�j#h´� V�]Wd ´�N� g�V�]�ePR7g�bZ]Whi^ajakWg5^aRNd>�Whqb\^abZvZR�^aTcR�j(^aTcR�l¤g�V�]�ePR7g�V�o o RNd�~mÖW���5×�Øs��Ù#~H×��O�H�£×¡Úc�#�H�5ÛÜ ���E���a~H×��H�tn¡bZj�rcjabZeco R�[ ��� x � x   � �cV�]Wd%RNp_kWVH^a` bZ] ��� x � x Ð � ` ^#hqR�o n	g�V�]¤ePR�g�V�o o RNd6~ Ü ���E���a~H×��H��#Ý�ØW~H×��O�H�WxÞß^+`@h\[\bZjaR�g�bZ[\[\bZ]±^ab6kWhqR�VSvZR�]cR�j#VH^abZj9à � �q� ´� o ` ]cRNV�jwz�` ^aT9jaRNhqrPRNg5^\^ab ´� z�` ^aT` ]c` ^a`@V�o-rPbZ` ]_^ ´�N� � �N� ��`�x RZxcrcjabZeco R�[ ��� x � x   � `@h(jaR�rco@VZg�RNd%eulw^aTcR�rcjabZeco R�[wh� ´��Z� � à � �q� ´�W� ´� �O� � � �N�Z�� ¹�Z� �:�7� ´� ¨�¹ �q�5�q�f�K¶ à � �q� ´�P� ¹ �O� � �2� � ��� x � x á �
bZj � ´��Z� �:�7� ´�c�q�5� � �5� ´� �O� � � �N���� ¹�Z� �:�7� ´� ¨�¹ �q�5�q�f�K¶ �7� ´�c�q�5� � �5� ¹ �O� � �2� � ��� x � x â �
bZj � ´��Z�¤�µ´��� ´�W�q�5�q�f�5� ´� �O� � � �N�Z�� ¹�Z� �:�7� ´� ¨�¹ �c�5�q�f�K¶ ´�7� ´�c�q�5�q�f�5� ¹ �O� � �2� Ñ ��� x � x ã �

Ótp_kWVH^a` bZ]Wh ��� x � x á � R�¥srcjaRNhah>^aTcR�nOV�[\` o `@V�jf[\R�^aTcbsd7b�nso ` ]cRNV�ja` �NVH^a` bZ]-�YRNp_kWVH^a` bZ]Wh ��� x � x â �R�¥srcjaRNhah�^aTcRwhq[wV�o o �ßrWV�j#V�[\R�^aR�j&[\R�^aTcbsd>�-V�]Wd¸RNp_kWVH^a` bZ]Wh ��� x � x ã � R�¥srcjaRNhah�^aTcRwVYXZR�j#V�vZ` ]cv[\R�^aTcbsd¤` n	vZR�]cR�j#VH^abZj ´� `@h�g�bZ]Whi^ajakWg5^aRNd%eul+[\RNV�]Wh(b�n	V�]ul%VYXZR�j#V�vZ` ]cv7bZrPR�j#VH^abZjNxy(TcR¤RNhahqR�]Wg�R%b�n�^aTcR�g�o@VZhahq`@g�V�ot` ^aR�j#VH^a` bZ]±[\R�^aTcbsd±`@h7^aTcR�jaR�rco@VZg�R�[\R�]_^�b�n&rcjabZeco R�[��� x � x   � eulwrcjabZeco R�[wh ��� x � x Ð � V�]Wd ��� x � x Ò � �ukWhq` ]cv\jaR�o@VH^a` bZ] ��� x � x º � z�TcR�jaR&^aTcRmn¡kc]Wg5^a` bZ]¤¹dsR�rPR�]Wdch�hqbZo R�o l+bZ]%^a` [\R � V�]Wd¤dsbuRNh(]cb�^�dsR�rPR�]Wd¤bZ]�hqrWVH^a`@V�o>XHV�o kcRNh�x	yfbwhqbZo XZR;rcjabZeco R�[��� x � x   � g�bZ[\rco R�^aR�o lZ��¢Wj#hi^�bZ]cR6hqTcbZkco@d9¢W]Wd2^aTcR6hqbZo ks^a` bZ]©b�n7^aTcRSvZR�]cR�j#VH^abZj%RNp_kWVH^a` bZ]
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��� x � x Ð � V�]Wd6bZ]co l6VHné^aR�j�^aTWVH^�hi^#V�jq^�hqbZo Xu` ]cv�^aTcR+RNp_kWVH^a` bZ]6n¡bZj�ds`@hi^akcjaeWV�]Wg�RNh ��� x � x Ò � eulhqbZ[\Rm` ^aR�j#VH^a` bZ]¤[\R�^aTcbsd%^aTWVH^�zUR�dsR�]cb�^aRNd�hqlu[�ePbZo `@g�V�o o l+eul� ¹>í�Z� �©��� ´� � �5�q�f� ¨�¹>íNî-ï � �5�q�f�5�c�5�q�f�K¶ ´��� ´� � �5�q�f�5�q�5�q�f�>�¹>í �O� � � �N��¶ ´�N���ñð �   � � ��Ñ�Ñ�Ñ ��� x � x ò �y(TcR%V�ePbHXZR+hi^#VH^aR�[\R�]_^�TWVZh�V�]�bZeuXu` bZkWh�vZR�bZ[\R�^aja`@g\` ]_^aR�jarcjaR�^#VH^a` bZ]-x�Þ�]6^aTcR%rcTWVZhqRhqrWVZg�Rmó �cô ^aTcR�jaR�R�¥s`@hi^#htV�]\` ]_^aR�vZj#V�ocg�kcjaXZR � � �5�q�	�a�N�N� rWVZhahq` ]cv;^aTcjabZkcvZT�^aTcR�` ]c` ^a`@V�oWrPbZ` ]_^�N� x7Þ�]6hqbZ[\R��E��ds` [\R�]Whq` bZ]WV�o.g�luo ` ]WdsR�jmz�` ^aTS` ^#hmVH¥s`@h;ePR�` ]cv%^aTcRwhqbZkcvZT_^m` ]_^aR�vZj#V�o.g�kcjaXZRZ�g�bZ]Whi^ajakWg5^�V�nOV�[\` o l+b�n.` ]_^aR�vZj#V�o>g�kcjaXZRNh ´� � �5�q�f� � ´� � �5�q�f� ¨�¹>í � �5�q�f� � ð �   � � ��Ñ�Ñ�Ñ z�Tc`@g#TTWVZhtVmo ` [\` ^U` ]_^aR�vZj#V�ocg�kcjaXZR � � �5�q�	�a�N�N� � ` n>^aTcR�` ^aR�j#VH^a` bZ]wrcjabsg�RNhah.`@htg�bZ]uXZR�javZR�]_^ � xfQSR&hqR�R^aTWVH^&n¡jabZ[¯^aTcR7vZR�bZ[\R�^aja`@g�V�o-rPbZ` ]_^&b�n	Xu` R�zõV�o oKg�o@VZhahq`@g�V�o-` ^aR�j#VH^a` bZ]�[\R�^aTcbsdch&V�jaR7hqR�R�]�` ]^aTcR�` ]c` ^a`@V�o-rcTWVZhqR�hqrWVZg�R�ó �cô xö�bHz©VZhahqkc[\R;^aTWVH^(^aTcRmn¡kc]Wg5^a` bZ]¤¹¸dsR�rPR�]Wdch�]cb�^�bZ]co lwbZ] � V�]Wd � �cecks^&V�o@hqb�bZ]+^aTcRhqrWVH^a`@V�o-g�bubZj#ds` ]WVH^aRNhUb�n ´� �c`�x RZxc` ]Whi^aRNVZd%b�n ��� x � x º � zURmz�ja` ^aR;^aTcR�RNp_kWV�o ` ^il� � �5�q�f� � ´� � �5�q�f� ¨�¹ � ´�c�q�5�q�f�5Ñ ��� x � x   � �÷ R�bZ[\R�^aja`@g�V�o o l7jaR�o@VH^a` bZ] ��� x � x   � � R�¥srcjaRNhahqRNhK^aTcR(^aj#V�]Whq` ^a` bZ]\b�nE^aTcR�hqrWVH^a`@V�ocXHV�o kcRmó �cô^ab\^aTcRm]cR�zõhqrWVH^a`@V�o>XHV�o kcR�ó ´�sô V�]Wd%Xu`@g�RmXZR�j#haVc�u` nK^aTcR�ø_VZg�bZec`@V�]%[wVH^aja` ¥%`@h(]cbZ]Whq` ]cvZkco@V�jNxy(TcR�jaRm`@h�V�]¤bZeuXu` bZkWh(ds` �ER�jaR�]_^a`@V�o-RNp_kWV�o ` ^il�_��Z� � � ´��Z� ¨¯ùtú ¹ú ´� �

� ´��Z�Wû ¨üú ¹ú � � ��� x � x  Z  �
z�TcR�jaR\^aTcR%hqlu[�ePbZoÎýPú ¹ú ´� �

� ´��Z�Wþ dsR�]cb�^aRNhm^aTcR+rcjabsdskWg5^7b�n(^aTcR+[wVH^aja` ¥ÿýPú ¹ú ´�.þ V�]Wd£^aTcRXZRNg5^abZj2ý � ´��Z�Wþ xy(TcR�jaR�n¡bZjaR;TcR�jaRm` ]Whi^aRNVZd%b�nf^aTcRm^izUb%¦UV�kWg#TulwrcjabZeco R�[wh ��� x � x Ð � V�]Wd ��� x � x Ò � zURmz�` o oTWVYXZR;^aTcRmn¡bZo o bHz�` ]cv+¦UV�kWg#Tul+rcjabZeco R�[wh�{� ´��Z� �µ´�7� ´�c�q�5�q�f�5� ´� �O� � � ´�N�Z� ��� Ñ � Ñ Ð �
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´� �@J � ¨LK � ��� x  Zx   � �V�]Wd¤RNp_kWVH^a` bZ] ��� x  Zx º � z�` o o>ePR7VZhUn¡bZo o bHz�h�{ú ¹ú � ¨¯ù�ú ¹ú ´� � J û �©�7� ¹ �q�5�q�f�5Ñ ��� x  Zx  Z  �ÔcjabZ[ ��� x  Zx  Z  � bZ]cR7g�V�]¤z�ja` ^aR;^aTcR7g�bZjajaRNhqrPbZ]Wds` ]cv\hqlshi^aR�[ n¡bZj�g#TWV�j#VZg5^aR�ja`@hi^a`@g�h�{� ´��Z� �MJ �� ¹�Z� �©�7� ¹ �q�5�q�f�5Ñ ��� x  Zx   � �
��R�]Wg�R¤` ^w`@hwg�o RNV�j�^aTWVH^\^aTcR¤^aj#V�]Whin¡bZja[wVH^a` bZ]�b�n&^aTcR�` ]c` ^a`@V�o(RNp_kWVH^a` bZ] ��� x � x   � ` ]_^ab^aTcR�hq` [\rco RNhi^;g�bZ[\rWV�ja`@hqbZ]¤RNp_kWVH^a` bZ] ��� x  Zx ò � `@h�RNp_kc` XHV�o R�]_^�^abw^aTcR�hqbZo Xu` ]cvwb�n.^aTcR�` ]c` ^a`@V�oRNp_kWVH^a` bZ]Wh	^aTcR�[whqR�o XZRNh��uV�]Wdwg�bZ]WhqRNp_kcR�]_^ao l7^aTcR&rcjabZeco R�[ b�n>^aj#V�]Whin¡bZja[\` ]cvm^aTcR&RNp_kWVH^a` bZ]Wh^akcja]WhUbZks^U^ab�ePRmRNp_kc` XHV�o R�]_^U^ab�^aTcR;` ]c` ^a`@V�oErcjabZeco R�[�x	y(Tc`@h(hqTcbZkco@d+TWVYXZR&ePR�R�]%R�¥srPRNg5^aRNd>xÞßn&^aTcR�jaR¤R�¥s`@hi^aRNd±VShqkceWhi^a` ^aks^a` bZ]Îb�n&XHV�ja`@V�eco RNh7^aTWVH^�^aj#V�]Whin¡bZja[\RNd�V�]±` ]c` ^a`@V�o�]cbZ]co ` ]cRNV�jrcjabZeco R�[3` ]_^ab£V�]�` ]_^aR�vZj#V�eco R+bZ]cRZ�K^aTcR�jaR%zUbZkco@d6R�¥s`@hi^\V�kc]c` XZR�j#haV�ot[\R�^aTcbsd�b�n&hqbZo Xu` ]cv]cbZ]co ` ]cRNV�j�rcjabZeco R�[wh��sz�Tc`@g#T¤`@h�g�o RNV�jao lw` [\rPb_hahq` eco RZx³ né^aR�j�^aTcR�ds`@hag�bZkcj#hqRmbZ]�o ` [\` ^a` ]cv%hq` ^akWVH^a` bZ]Wh�` ^;hqR�R�[wh�]WVH^akcj#V�o>^ab\¢W]Wd�V�]�` ]_^aR�ja[\R��ds`@VH^aRZ�Pg�bZ[\rcjabZ[\`@hqR7V�rcrcjab_VZg#T¤ePb�^aT�^ab\^aTcR�hqR�o RNg5^a` bZ]�b�n	g�bZ[\rWV�ja`@hqbZ]¤RNp_kWVH^a` bZ]Wh�V�]Wd¤^ab^aTcR;hi^akWdsl\b�n>^aTcR&rcjabZrPR�jq^a` RNh	b�nfhqbZo Xu` ]cv�p_kWVZhq` �ßo ` ]cRNV�j	rWV�jq^a`@V�oPds` �ER�jaR�]_^a`@V�oPRNp_kWVH^a` bZ]Wh��_dsR��^aR�ja[\` ]c` ]cv\^aTcR7g�bZjajaRNhqrPbZ]Wds` ]cv\hqkceWhi^a` ^aks^a` bZ]�b�n.XHV�ja`@V�eco RNh�x	y(Tc`@h�g�bZ]Whi^ajakWg5^a` XZR�V�rcrcjab_VZg#T`@h�VZhUn¡bZo o bHz�h�x Zx y(TcRSg�bZ[\rWV�ja`@hqbZ]ÏXZRNg5^abZjq��n¡kc]Wg5^a` bZ] ´��� ´�W�q�5�q�f� hqTcbZkco@dÏePRSg#Tcb_hqR�]©hqb�^aTWVH^�` ^#hV�]WV�o l_^a`@g�V�o>hi^ajakWg5^akcjaR�hqTcbZkco@d%ePR�VZh�hq` [\rco R�VZh(rPb_hahq` eco Rmg�bZ[\rWV�jaRNd+z�` ^aT �7� �W�q�5�q�f� �Uecks^VH^t^aTcRmhaV�[\R�^a` [\R&` ]cTcR�jaR�]_^t^ab�` ^(hqTcbZkco@dwePR&^aTcR&[wV�` ]-�ug#TWV�j#VZg5^aR�ja`@hi^a`@g(rcjabZrPR�jq^a` RNh�b�n>^aTcRo@VH^q^aR�jN�-dsR�¢W]c` ]cv¤^aTcR�rcjabZrPR�jq^a` RNh;b�n�^aTcR\hqbZo ks^a` bZ]£b�n�^aTcR\` ]c` ^a`@V�o	RNp_kWVH^a` bZ]Wh�x ² ]co l�z�TcR�]^aTcR&g�bZ[\rWV�ja`@hqbZ]7n¡kc]Wg5^a` bZ] ´�7� ´�c�q�5�q�f� `@h�g#Tcb_hqR�]�` ]�^aTWVH^�z(VYl�hqTcbZkco@d�` ^�ePR�R�¥srPRNg5^aRNd�^aTWVH^^aTcR�ePR�TWVYXu` bZj.b�nW^aTcR�hqbZo ks^a` bZ]Wh.b�nW^aTcR�g�bZ[\rWV�ja`@hqbZ]7RNp_kWVH^a` bZ]Wh.[wVYl�ePR�V�]WV�o bZvZbZkWh-^abm^aTWVH^b�nK^aTcR7hqbZo ks^a` bZ]Wh(b�nf^aTcR�` ]c` ^a`@V�o-RNp_kWVH^a` bZ]Wh�x
� x	¦tbZ[\rWV�ja`@hqbZ];n¡kc]Wg5^a` bZ]WhKhqTcbZkco@d�ePRUhqR�o RNg5^aRNd7hqb�^aTWVH^KR�XZR�]7` ns^aTcRUp_kWVZhq` �ßo ` ]cRNV�j>¢Wj#hi^q�bZj#dsR�jUrWV�jq^a`@V�oEds` �ER�jaR�]_^a`@V�oERNp_kWVH^a` bZ]Wh�n¡bZj(XHV�ja`@V�eco RNhthqkceWhi^a` ^aks^a` bZ]Wh�g�V�]c]cb�^UePRm` ]_^aR�vZj#VH^aRNd
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R�¥cVZg5^ao lZ�N^aTcR�]7` ]�V�]ulmg�VZhqR	^aTcR�l;zUbZkco@d7V�o o bHz£n¡bZjKhqbZ[\RtV�]WV�o l_^a`@g�V�oZbZjfp_kWV�o ` ^#VH^a` XZRtV�]WV�o lshq`@hb�n(^aTcR+ePR�TWVYXu` bZj�b�n(^aTcR�` j�hqbZo ks^a` bZ]Wh�x ³ [\bZ]cv£V�o o�rPb_hahq` eco R+rcjabZrPR�jq^a` RNhmb�n(^aTcRwn¡kc]Wg5^a` bZ]¹ � ´�c�q�5�q�f� zUR;z�` o oPePRm` ]_^aR�jaRNhi^aRNdw` ]%` ^#hUePbZkc]WdsRNds]cRNhahUV�]Wd%hq[\bub�^aTc]cRNhaht` ]¤hqbZ[\R;dsbZ[wV�` ]XHV�ja`@VH^a` bZ]¤b�nf^aTcR7V�javZkc[\R�]_^#h�xÞß^aR�[whS �V�]Wd � g#TWV�j#VZg5^aR�ja` ��RZ�&VZh¤bZ]cRS[\` vZT_^�haVYlZ��^aTcR6[wVH^aTcR�[wVH^a`@g�V�o+~�PH���a~ Ü �é� ÜÖE�5�é�E|�� ÖE} �Q�:^aTcRwRNhahqR�]Wg�R�b�n	^aTcRR�mjaluo bHX
	��UbZvZbZo lukcePbHX�^aj#V�]Whin¡bZja[ � hqR�R/�UbZvZbZo lukcePbHX¤V�]WdÕ�` ^ajabZrPbZo@hq�ul ®  ��ß� ÷ jaR�ePR�]c` �ZbHX ® º��ß�tV�]Wd ÷ jaR�ePR�]c` �ZbHX6V�]WdL2�l_V�ePbHX ®  �� � VZh�V�rcrco ` RNd�^abhqlshi^aR�[wh(b�n.bZj#ds` ]WV�jal+ds` �ER�jaR�]_^a`@V�o>RNp_kWVH^a` bZ]Wh�xö�bHz©n¡jabZ[�^aTcRNhqR7vZR�]cR�j#V�o>bZeWhqR�jaXHVH^a` bZ]Wh(zUR�^akcja]�^ab\^aTcR7n¡kc]WdcV�[\R�]_^#V�o@h�b�n.^aTcR�g�bZ]s�hi^ajakWg5^a` XZR£rWV�jq^¤b�n�VZhqlu[\rs^ab�^a`@g¸rPR�jq^akcjaeWVH^a` bZ]Ï^aTcR�bZjalÎn¡bZj¤[�kco ^a` n¡jaRNp_kcR�]Wg�lÏhqlshi^aR�[wh%b�nds` �ER�jaR�]_^a`@V�o-RNp_kWVH^a` bZ]WhUz�` ^aT¸hqo bHz©V�]Wd%nOVZhi^�XHV�ja`@V�eco RNh�{

�
S�Z� � �UT � Sf�WVE�q�q�5��
V�Z� �YX&� Sf�WVc� ¨ �[Z � Sf�WVE�q�q�5Ñ ��� x  Zx  Nº �
��R�jaR Sf�WT V�jaR?\%��ds` [\R�]Whq` bZ]WV�o(XHV�ja`@V�eco RNh��tV�]Wd VE� X ��Z V�jaR¤�E��ds` [\R�]Whq` bZ]WV�o(XHV�ja` �V�eco RNh�xwÞß^7`@h�ePR�^q^aR�j�^ab�[wV��ZR�^aTcR+hqR�o RNg5^a` bZ]Sb�n�g�bZ[\rWV�ja`@hqbZ]¸n¡kc]Wg5^a` bZ]Wh T V�]Wd Z � TcR�jaR` ^�hqTcbZkco@d¸ePR\hi^ajaRNhahqRNd�^aTWVH^N�>VZh;V+jakco RZ�E^aTcR�n¡jaRNp_kcR�]Wg�` RNh X&� Sf�WVc� jaR�[wV�` ]¸kc]Wg#TWV�]cvZRNd�` ]g�bZ[\rWV�ja`@hqbZ]SRNp_kWVH^a` bZ]Wh7VZh7zUR�o o � kWhq` ]cv�^aTcR%VYXZR�j#V�vZ` ]cv¤bZrPR�j#VH^abZj#h�x%Þßn�XZRNg5^abZjq��n¡kc]Wg5^a` bZ]WhT¸� X ��Z V�jaR£V�]WV�o l_^a`@g�V�o;z�` ^aT2jaRNhqrPRNg5^%^ab�^aTcR�` j�V�javZkc[\R�]_^#h��(^aTcR�]©` ^�hqR�R�[wh%rPb_hahq` eco R^ab�V�rcrco l�^aTcR¤n¡bZja[wV�o `@hq[ÿb�n;rPbHzUR�j\hqR�ja` RNh�ePb�^aT±n¡bZj\^aTcR�g�bZ]Whi^ajakWg5^a` bZ]±b�nmg�bZ[\rWV�ja`@hqbZ]RNp_kWVH^a` bZ]Wh(V�]Wd\n¡bZjU¢W]Wds` ]cv\hqbZo ks^a` bZ]Whtb�nfRNp_kWVH^a` bZ]WhUdsR�¢W]c` ]cv\XHV�ja`@V�eco R&hqkceWhi^a` ^aks^a` bZ]-x�ÔcbZjR�¥cV�[\rco RZ�cz�ja` ^aR�V\g�bZ[\rWV�ja`@hqbZ]¤hqlshi^aR�[ n¡bZj ��� x  Zx  Nº � ` ]¤^aTcRmn¡bZja[� ´S�Z� � � ´T � ´Sf� ´Vc� ¨ 7í
] » � í à;í � ´SK� ´Vc�5�� ´V�Z� �YX&� ´Sf� ´Vc� ¨ � ´Z � ´SK� ´Vs� ¨ 7í
] » � í_^ í � ´SK� ´Vc�5� ��� x  Zx  �Ð �

z�TcR�jaR ´T�� ´Z V�jaR�hqbZ[\Ra`aVYXZR�j#V�vZR
b�XHV�o kcRNh-b�nu^aTcR�n¡kc]Wg5^a` bZ]Wh T¸�IZ �HV�]Wd;^aTcR	n¡kc]Wg5^a` bZ]WhKà;íu�^ í�z�` o o-ePR7hqR�o RNg5^aRNd%` ]�RNVZg#T¤rWV�jq^a`@g�kco@V�j�g�VZhqRZ�skWhq` ]cvwhqbZ[\R�VZdcds` ^a` bZ]WV�o-g�bZ]Whq`@dsR�j#VH^a` bZ]Wh�xy(TcRmhqkceWhi^a` ^aks^a` bZ]%b�nfXHV�ja`@V�eco RNh � Sf�WVc�c. � ´Sf� ´Vc� �t^aj#V�]Whin¡bZja[\` ]cv7^aTcR;[�kco ^a` n¡jaRNp_kcR�]Wg�lhqlshi^aR�[ ��� x  Zx  Nº � ` ]_^ab\hqlshi^aR�[ ��� x  Zx  �Ð � z�` o o>ePRmhqbZkcvZT_^(` ]+^aTcR;n¡bZja[ b�nfrPbHzUR�j�hqR�ja` RNhtb�nKVhq[wV�o o-rWV�j#V�[\R�^aR�jN{
S � ´S ¨ 7í
]-ï � í ¹>í � ´SK� ´VP�q�q�5�V � ´V ¨ 7í
]-ï � í_d í � ´SK� ´VP�q�q�5Ñ ��� x  Zx  YÒ �
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½Oe ¿mÀPÁfÂ.Ã.Ä	Å&ÃKÆwÇ.Ã.ÇfÈuÉ¡ÇfÀPÊ.Ë�Ë-À>ÅYÃ.ÇfÊ.Ç.ÌEÀ¤Ä>Í	ÇfÊ.¿mÉOÌ-Å
y(TcR6V�]WV�o l_^a`@g£jaR�rcjaRNhqR�]_^#VH^a` bZ]Wh ��� x  Zx  YÒ � V�o o bHz kWh%^abÎjaRNV�jaj#V�]cvZR�^aTcR6vZR�]cR�j#V�o ` ��RNdRNp_kWVH^a` bZ] ��� x  Zx º � � z�Tc`@g#T-�.VZh�`@h7�u]cbHz�]-�f`@h�p_kWVZhq` �ßo ` ]cRNV�j � ` ]_^ab£dsR�ja` XHVH^a` XZRNh;n¡bZj7^aTcR+kc]s��u]cbHz�]%n¡kc]Wg5^a` bZ]Wh�¹>í�V�]Wd d íu{
ú ¹>íú � ¨¯ù ú ¹>íú ´V � X&� ´SK� ´Vs� û�@f í � ´SK� ´VP�q�5� ¹-ï � d ï ��Ñ�Ñ�Ñ-� ¹>íNî-ï � d íNî-ï � à » � ^ » ��Ñ�Ñ�Ñ-� à;í �5�ú d íú � ¨¯ù�ú

d íú ´V � X&� ´Sf� ´Vc� û�hg í � ´SK� ´VE�q�5� ¹-ï � d ï ��Ñ�Ñ�Ñ-� d íNî-ï � ¹>í � à » � ^ » ��Ñ�Ñ�Ñ>� à;í � ^ í �5�ð �©� � º ��Ñ�Ñ�Ñ
��� Ñ   Ñ  Ná �

QÏ` ^aT ð �  SzURmTWVYXZRú ¹-ïú � ¨¯ù�ú ¹-ïú ´V � X&� ´SK� ´Vs� û � T � ´Sf� ´VP�q�q�.¶ ´T � ´SK� ´Vs�5�ú d ïú � ¨¯ù�ú
d ïú ´V � X&� ´Sf� ´Vc� û � ù�ú X&� ´Sf� ´Vc�ú ´S � ¹-ï û ¨ Z � ´Sf� ´VE�q�q�.¶ ´Z � ´SK� ´Vc�5Ñ ��� Ñ   Ñ  Hâ �

y(TcR&` ]s¢W]c` ^aR;hqlshi^aR�[ ��� x  Zx  Ná � TWVZhtV�jaR�[wV�ja�HV�eco R�rcjabZrPR�jq^ilZxfÞß^(g�V�]+ePR&` ]_^aR�vZj#VH^aRNd\` ]hqR�ja` RNh�{-¢Wj#hi^.n¡jabZ[ü^aTcR(¢Wj#hi^�RNp_kWVH^a` bZ]�b�n>hqlshi^aR�[ ��� x  Zx  Hâ � ^aTcR�XZRNg5^abZjq��n¡kc]Wg5^a` bZ]�¹-ï � ´SK� ´VE�q�q�`@htn¡bZkc]Wd>�u^aTcR�]%^aTcR�hqRNg�bZ]WdwRNp_kWVH^a` bZ]%b�nKhqlshi^aR�[ ��� x  Zx  Hâ � `@hU` ]_^aR�vZj#VH^aRNdUisVZhUV�jaRNhqkco ^N�_^aTcRXZRNg5^abZjq��n¡kc]Wg5^a` bZ] d ï � ´SK� ´VP�q�q� `@h;n¡bZkc]Wd>x+ö�bHz�zUR\rWVZhah;^ab�hqlshi^aR�[ ��� x  Zx  Ná � z�` ^aT ð �2� xy(TcRmV�]WV�o l_^a`@g&hi^ajakWg5^akcjaR&b�n-^aTcR&¢Wj#hi^(RNp_kWVH^a` bZ]+b�nKhqlshi^aR�[ ��� x  Zx  Ná � z�` ^aT ð �2� ` ]Wg�o kWdsRNh^aTcRwkc]c�u]cbHz�]£n¡kc]Wg5^a` bZ] à » � ´SK� ´Vs� ^aTWVH^7g�V�]SePR+hqR�o RNg5^aRNdSp_kc` ^aRwV�jaec` ^aj#V�ja` o lZx/j&hqkWV�o o l¸` ^`@h�dsR�¢W]cRNd�hqb¸VZh�^ab¸dsRNhi^ajabHl£` ]6^aTcR%hqRNg�bZ]Wd6[\R�[�ePR�j7b�n(^aTcRw¢Wj#hi^�RNp_kWVH^a` bZ]6b�n�hqlshi^aR�[��� x  Zx  Ná � ��`�x RZxK` ]�n¡kc]Wg5^a` bZ] f » � ´SK� ´VE�q�5� ¹-ï � d ï � à » � ��^aTcR¤hqkc[\[wV�]Wdch7^aTWVH^\g�V�]�vZ` XZR\^aTcRo@V�javZRNhi^m` ]Wg�jaR�[\R�]_^7` ]£^aTcR+hqbZo ks^a` bZ]�¹ » � ´SK� ´VP�q�q� x"�&VYXu` ]cv�dsR�^aR�ja[\` ]cRNd¸n¡jabZ[�V�]ul¸g�bZ]Wds` �^a` bZ]Wh;^aTcRwXZRNg5^abZjq��n¡kc]Wg5^a` bZ] ^ » � ´SK� ´Vc� �7zURwdsR�¢W]cR�^aTcRwXZRNg5^abZjq��n¡kc]Wg5^a` bZ] d » � ´SK� ´VE�q�q� n¡jabZ[^aTcR7hqRNg�bZ]Wd%RNp_kWVH^a` bZ]%b�n	hqlshi^aR�[ ��� x  Zx  Ná � z�` ^aT ð �©� x	y(Tc`@h(rcjabsg�RNhah�g�V�]%ePR7g�bZ]_^a` ]ukcRNdn¡bZjmV�]ul¤XHV�o kcR�b�n ð �EV�]Wd�^aTcR�jaR�n¡bZjaRZ�PVH^;o RNVZhi^;` ]¸rcja` ]Wg�` rco RZ�PzUR�g�V�]¸VZdsXHV�]Wg�R�V�jaec` ^aj#V�ja` o lnOV�j�` ]¤^aTcRmn¡bZja[wV�o-dsR�¢W]c` ^a` bZ]�b�n	hqR�ja` RNh ��� x  Zx  YÒ � xÞßn�zUR6g�bZkco@d©dsR�¢W]cR6V�o o;^aTcR£^aR�ja[wh¤b�n7^aTcRNhqR6hqR�ja` RNh¤V�]Wd>�&[\bZjaR�bHXZR�jN�(rcjabHXZR¸^aTcR�` jg�bZ]uXZR�javZR�]Wg�R¸VZh%zUR�o omVZh+^aTcR6g�bZ]uXZR�javZR�]Wg�R�b�n7^aTcR6hqR�ja` RNh+` ] ��� x  Zx  �Ð � ` ]©hqbZ[\R � \�¨�S¨ � � ��ds` [\R�]Whq` bZ]WV�o�dsbZ[wV�` ]±b�n&^aTcR¸Ó�kWg�o `@dsRNV�]ÎhqrWVZg�R «�;k <-¬=< » b�n&^aTcR�hqkceWhi^a` ^aks^a` bZ]b�n�V�javZkc[\R�]_^#h ´S � ´V � � � � �f^aTc`@h�zUbZkco@dS[\RNV�]S^aTWVH^�^aTcR+` ]c` ^a`@V�othqlshi^aR�[ `@h�RNp_kc` XHV�o R�]_^�^abhqlshi^aR�[ ��� x  Zx  �Ð � ` ] «�;k <-¬=< » x.Þ�]w^aTc`@h(hq` ^akWVH^a` bZ]+zUR&zUbZkco@d+dsRNV�oPz�` ^aT%R�¥cVZg5^t^aj#V�]Whin¡bZja[whecks^t]cb�^tz�` ^aTwVZhqlu[\rs^ab�^a`@gU^aTcR�bZjalZx)j�]sn¡bZjq^akc]WVH^aR�o lZ��n¡bZjtg�bZ[\rco R�¥�]cbZ]co ` ]cRNV�j�hqlshi^aR�[wh	` ^t`@hrcj#VZg5^a`@g�V�o o l%` [\rPb_hahq` eco R�^ab+dsbw^aTc`@h��Ehqbw` ]¸hqkWg#T�g�VZhqRNh�VZhqlu[\rs^ab�^a`@gm[\R�^aTcbsdch�b�n	rcjabZeco R�[hqbZo Xu` ]cv£hqR�R�[wh�^ab¸ePR%[\b_hi^�hqkc` ^#V�eco RZxl��R�jaR%V�o b�^�b�n�XHV�ja`@VH^a` bZ]Wh7V�jaR+rPb_hahq` eco RZx¸�-R�^�kWhg�bZ]Whq`@dsR�j(^izUb\b�nf^aTcR�[�xÞ�]Whi^aRNVZdmb�ns^aTcRUhqkceWhi^a` ^aks^a` bZ]7b�ncXHV�ja`@V�eco RNh ��� x  Zx  YÒ � ^aTWVH^.g�bZ]_^#V�` ]WhfV�]7` ]s¢W]c` ^aRt]ukc[�ePR�j
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b�nKn¡kc]Wg5^a` bZ]Wh�¹>í � ´SK� ´VP�q�q� V�]Wd d í � ´SK� ´VE�q�q� g�bZ]Whq`@dsR�j(^aTcRm¢W]c` ^aR�R�¥srcjaRNhahq` bZ]WhS � ´S ¨po7í 9 ï � í ¹>í � ´SK� ´VE�q�q�5�qV � ´V ¨ro7í 9 ï � í_d í � ´SK� ´VE�q�q� ��� Ñ   Ñ  Nã �
V�]WdSdsR�[wV�]Wd�^aTWVH^m^aTcRwhqkceWhi^a` ^aks^a` bZ] ��� x  Zx  Nã � hqTcbZkco@d�^aj#V�]Whin¡bZja[§^aTcR\` ]c` ^a`@V�o	RNp_kWVH^a` bZ]Wh` ]_^ab�^aTcR£g�bZ[\rWV�ja`@hqbZ]Ïhqlshi^aR�[ ��� x  Zx  �Ð � g�bZ]_^#V�` ]c` ]cv�V�]2` ]s¢W]c` ^aR£]ukc[�ePR�j%b�nmn¡kc]Wg5^a` bZ]Whà;í � ´SK� ´Vc� V�]Wd ^ í � ´Sf� ´Vc� x � kWg#TÎVShqkceWhi^a` ^aks^a` bZ]Îb�n&XHV�ja`@V�eco RNh � Sf�WVc�". � ´SK� ´Vs� g�V�]�ePRn¡bZkc]Wd±` ]±rcja` ]Wg�` rco RZ�tecks^\kc]co ` �ZR%^aTcR�rcjaR�Xu` bZkWh�g�VZhqRZ��]cb�^wV�o oUn¡kc]Wg5^a` bZ]WhÎà;í � ´SK� ´Vc� V�]Wd^ í � ´SK� ´Vs� g�V�]¤ePR7g#Tcb_hqR�]�VH^�bZ]cR
� h(bHz�]�ds`@hag�jaR�^a` bZ]-xÞ�]WdsR�RNd>��^aTcR:RNp_kWVH^a` bZ]WhÎdsR�^aR�ja[\` ]c` ]cv ��s b�n¸^aTcR©n¡kc]Wg5^a` bZ]WhÎ¹-ï � d ï ��Ñ�Ñ�Ñ-� ¹ o � d o �R�¥cVZg5^ao l±g�bZ` ]Wg�`@dsR�z�` ^aTÎ^aTcR�¢Wj#hi^ ��s RNp_kWVH^a` bZ]Wh\b�n;^aTcR�¢W]c` ^aR¸hqlshi^aR�[ ��� x  Zx  Ná � �tz�TcR�jaR^aTcR;g#TcbZ`@g�R�b�nEn¡kc]Wg5^a` bZ]Whtà » � ^ » ��Ñ�Ñ�Ñ-� à o � ^ o g�V�]\ePR&rPR�jqn¡bZja[\RNd\VZh�ePR�n¡bZjaRZx ³ h�jaR�v_V�j#dch^aTcR%n¡kc]Wg5^a` bZ]Wh�à o < ïY� ^ o < ï ��Ñ�Ñ�Ñ �.^aTcR�l�V�jaR%dsR�^aR�ja[\` ]cRNd�hqkWg�g�RNhahq` XZR�o l6V�]Wd6kc]c`@p_kcR�o l�VZhp_kWV�]_^a` ^a` RNh�dsR�rPR�]Wds` ]cvwbZ]�hq` [\` o@V�j�p_kWV�]_^a` ^a` RNh�V�]Wd+n¡kc]Wg5^a` bZ]Wh�z�` ^aT�hq[wV�o o R�j�` ]Wds`@g�RNh��c`�x RZxà;í � ^ í �Mt í � ´Sf� ´VE�q�5� ¹-ï ��Ñ�Ñ�Ñ-� ¹ o � d o � à » ��Ñ�Ñ�Ñ-� ^ íNî-ï �5�ð �Ms ¨Ï  � s ¨ � ��Ñ�Ñ�Ñ��R�]Wg�RZ�-^aTcRwkWhqR\b�n�V�hqkceWhi^a` ^aks^a` bZ]6b�n(XHV�ja`@V�eco RNh;b�nU^aTcR\^ilurPR ��� x  Zx  Nã � ` ]6rcja` ]Wg�` rco RhqbZo XZRNh.^aTcR�rcjabZeco R�[�b�nE^aTcR�` ]c` ^a`@V�oPhqlshi^aR�[ü^aj#V�]Whin¡bZja[wVH^a` bZ]�` ]_^ab�^aTcR&g�bZ[\rWV�ja`@hqbZ]\hqlshi^aR�[��� x  Zx  �Ð � �Yecks^K^aTcRUo@VH^q^aR�jf` ]7^aTc`@h.g�VZhqR�bZ]co l�g�bZ]_^#V�` ]Wh ��s ¶ �6� ecks^.]cb�^	V�]7` ]s¢W]c` ^aRU]ukc[�ePR�j �V�jaec` ^aj#V�jal\n¡kc]Wg5^a` bZ]Wh�à » � ^ » ��Ñ�Ñ�Ñ �Wà o � ^ o x�Uks^�bZ]cR7g�V�]¤rcks^�^aTcRmn¡bZo o bHz�` ]cvwp_kcRNhi^a` bZ]-{	`@h�` ^�rPb_hahq` eco Rm^ab�¢W]Wd�V\hqkceWhi^a` ^aks^a` bZ]�b�n^aTcR;^ilurPR ��� x  Zx  Nã � �_z�Tc`@g#T+zUbZkco@dw^aj#V�]Whin¡bZja[�^aTcRm` ]c` ^a`@V�oERNp_kWVH^a` bZ]Wht` ]_^ab7^aTcR�g�bZ[\rWV�ja`@hqbZ]hqlshi^aR�[ � ´S�Z��� � ´T � ´SK� ´Vs� ¨ o7í 9 » � í àvu � ´SK� ´Vs�5�� ´V�Z� �YX&� ´Sf� ´Vc� ¨ � ´Z � ´SK� ´Vc� ¨ o7í 9 » � í�^ í � ´Sf� ´Vc�Ww ��� Ñ   Ñ  Nò �

³ dsR�^#V�` o RNd�V�]WV�o lshq`@hUhqTcbHz�hU^aTWVH^(^aTc`@h�rcjabZeco R�[ TWVZh(bZ]co l%V�]�V�rcrcjabY¥s` [wVH^aR;hqbZo ks^a` bZ]R�XZR�]¸` ]�^aTcR7n¡j#V�[\R�zUbZja�¤b�n.n¡bZja[wV�of^aj#V�]Whin¡bZja[wh�x�Þ�]£b�^aTcR�j&zUbZj#dch��PhqkceWhi^a` ^aks^a` bZ]£b�n�XHV�ja` �V�eco RNh ��� x  Zx  Nã � V�o o bHz�htkWht^ab�^aj#V�]Whin¡bZja[ ` ]c` ^a`@V�o>RNp_kWVH^a` bZ]Wht` ]_^ab\hqlshi^aR�[ ��� x  Zx  Nò � b�nfbZj#dsR�jx � � o < ï � x�Þ�]WdsR�RNd>�Wo R�^�kWh�hqkcrcrPb_hqRm^aTWVH^�^aTcRmn¡kc]Wg5^a` bZ]Wh T V�]Wd Z V�jaRmjaR�rcjaRNhqR�]_^#V�eco R;eul^aTcR�RNp_kWV�o ` ^a` RNh T � Sf�WVE�q�5�q�f� � o î-ï7í 9 � � í T í � Sf�WVE�q�q� ¨ x � � o < ï �5�
Z � Sf�WVE�q�5�q�f� � o î-ï7í 9 � � í Z í � Sf�WVE�q�q� ¨ x � � o < ï � ��� Ñ   Ñ ��� �

` ]�^aTcR+]cR�` vZTuePbZjaTcbubsdSb�n(^aTcR%rPbZ` ]_^ � ´SK� ´VP�q�5� � � x�y(TcR�]�^aTcRwn¡kc]Wg5^a` bZ]Wh�¹>í_� d íu�	à;íu� ^ íg�V�]¤ePRmn¡bZkc]Wd%n¡jabZ[ ^aTcRm¢Wj#hi^ ��s RNp_kWVH^a` bZ]Wh(b�n.hqlshi^aR�[ ��� x  Zx  Ná � eul+[\RNV�]Wh(b�nf^aTcR7V�ePbHXZR
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äNåWÊuæ.ÀEË-ÊKçKÉ¡Ç.ç£èEË-É¡Ç.ÌEÉéèPÈuÀ%ÆcÃ.Ë¸¿�êfÈNÁ-ÉéÆWË-À>ë.êfÀEÇ.ÌPÍ6Å�Í�Å�Á-ÀE¿7Å ½O�� bW�so R�^�^aTcR�jaRmePR�vZ` XZR�]-{
�   � V�[�kco ^a` n¡jaRNp_kcR�]Wg�l¤hqlshi^aR�[¯b�nK^aTcRmn¡bZja[ ��� x  Zx  Nº � i��� � ^aTcR�j#V�]cvZR�b�ntdsR�¢W]c` ^a` bZ]Sb�n	^aTcR\ja` vZT_^q�ßTWV�]Wd�hq`@dsRNh;b�n�^aTcR\hqlshi^aR�[ « k <-¬=< » �« k <-¬?� ® � ��� � � ® � � ´� �ß��V�]Wd+^aTcR�` ]c` ^a`@V�o-rPbZ` ]_^ � SW�_��V��Y�Uª�« k <-¬ i� º � ^aTcR�rPb_hq` ^a` XZRm]ukc[�ePR�j��3dsR�^aR�ja[\` ]c` ]cv�^aTcR�` ]cRNp_kWV�o ` ^il

  ð  �¡ � � ��� Ñ � Ñ   �V�]Wd2V�[\bZ]cv_hi^w^aTcR�[ ^aTcR�jaR£V�jaR¸jaRNhqbZ]WV�]Wg�R�XZRNg5^abZj#h ð*; dsR�^aR�ja[\` ]c` ]cv�^aTcR|¢-�jaRNhqbZ]WV�]Wg�R;��bZ]cRZ�s`�x RZxWhqkWg#T%^aTWVH^
£ � ð ; � X&� Sf�WVc�q� £�¡ ¢ Ñ ��� Ñ � Ñ � �³ g�g�bZj#ds` ]cv�^ab&^aTcRUePR�TWVYXu` bZjfb�nc^aTcRUrWV�jq^a`@V�ouhqbZo ks^a` bZ] S � �5�WSW�u�WV��Z�q�f� � V � �5�WSW�Z�WV��Z�q�f� � TcR�jaR��` ]WVHné^aR�j�dsR�]cb�^aRNd6eul � S � �5�q�f�5�*V � �5�q�f�q�q� rcjabsg�R�RNds` ]cv�n¡jabZ[ ^aTcR+` ]c` ^a`@V�otrPbZ` ]_^ � SW�_�WV��Y�\ª« k <-¬ �(V�]ul\[�kco ^a` n¡jaRNp_kcR�]Wg�l+hqlshi^aR�[ g�V�]+ePRmjaR�o@VH^aRNd\^ab�bZ]cR;b�n>^aTcR;n¡bZo o bHz�` ]cv�g�o@VZhahqRNhtb�nRNp_kWVH^a` bZ]Wh�xÞ5x;¦to@VZhah(b�nKo bsg�V�o o l+]cbZ]cjaRNhqbZ]WV�]Wg�Rmhqlshi^aR�[wh�xÞqÞ5x;¦to@VZhahfb�nEhqlshi^aR�[whKz�` ^aT�^aTcR(rcjabZrPR�jq^ilmb�nc^aTcR�hqbZo ks^a` bZ] � S � �5�q�f�5�*V � �5�q�f�q� jaR�[wV�` �]c` ]cvw` ]�bZ]cRmb�nK^aTcR�¢-�ßjaRNhqbZ]WV�]Wg�Rm��bZ]cRNh��sbZj�` ]�b�^aTcR�j�zUbZj#dch��s` ]¤^aTcR�]cR�` vZTuePbZjq�Tcbubsd%b�n.bZ]cRmb�nK^aTcR�jaRNhqbZ]WV�]Wg�RNhtz�` ^aT   ð*;  �¡ ��xÞqÞqÞ5x;¦to@VZhah.b�n>hqlshi^aR�[wh	z�` ^aT�^aTcR�rcjabZrPR�jq^il�b�nP^aTcR&hqbZo ks^a` bZ]�jaR�[wV�` ]c` ]cv�` ]�^aTcR�]cR�` vZTs�ePbZjaTcbubsdch(b�n.hqR�XZR�j#V�oEjaRNhqbZ]WV�]Wg�RNh�xÞ:¤�x;¦to@VZhah\b�nmhqlshi^aR�[whw]cb�^wTWVYXu` ]cvS^aTcR�rcjabZrPR�jq^il�b�n&^aTcR¸hqbZo ks^a` bZ]9jaR�[wV�` ]c` ]cv6` ]jaRNhqbZ]WV�]Wg�R;��bZ]cRNh�x¤�x;¦to@VZhah(b�n.dsR�vZR�]cR�j#VH^aR;jaRNhqbZ]WV�]Wg�Rmhqlshi^aR�[wh�xyfb7^aTcR;g�o@VZhah�b�n-o bsg�V�o o l\]cbZ]cjaRNhqbZ]WV�]Wg�R�hqlshi^aR�[wh�zUR&z�` o oEV�o@hqb7jaR�o@VH^aR&[�kco ^a` n¡jaRNp_kcR�]Wg�lhqlshi^aR�[whUn¡bZj�z�Tc`@g#T £ � ðE� X&� S � �5�q�f�5��V � �5�q�f�q�q� £ � ¢ ��� Ñ � Ñ º �z�` ^aT¸V�o o ��ª ® � �W� ��V�]Wd   ð  ¥¡ ��xUÔcjabZ[¯^aTc`@h�` ^;dsbuRNh�]cb�^�` ]�^aTcR7o RNVZhi^�n¡bZo o bHz©^aTWVH^&` ]hqlshi^aR�[whmePR�o bZ]cvZ` ]cv%^ab�g�o@VZhah;Þ�^aTcR�jaRwV�jaR�]cb�¢-�ßjaRNhqbZ]WV�]Wg�RNh&b�ntn¡jaRNp_kcR�]Wg�` RNh�x\y(TcR�l¸[wVYlbsg�g�kcjN�secks^�n¡bZj(^aTcR�[   ð   � �·bZj �a3ª ® � ��� �ßx¦to@VZhah£ÞqÞ¸` ]Wg�o kWdsRNh£^aTcb_hqRÎ[�kco ^a` n¡jaRNp_kcR�]Wg�lühqlshi^aR�[whSz�` ^aTü^aTcR�` j6rWV�jq^a`@V�o\hqbZo ks^a` bZ]� S � �5�q�f�5�*V � �5�q�f�q� g�bZjajaRNhqrPbZ]Wds` ]cv;^abm^aTcR&` ]_^aR�vZR�j�XZRNg5^abZj ð#¦ ï6§ z�` ^aT+` ^#h�]cbZja[�o RNhah	^aTWV�]"�V�]Wd�haVH^a`@hin¡lu` ]cv�^aTcR7g�bZ]Wds` ^a` bZ]£ � ð ¦ ï6§ � X&� S � �5�q�f�5�*V � �5�q�f�q�q� £�¡ ¢ ��� Ñ � Ñ Ð �n¡bZj ��ª ® J �*¨ � > ® � ��� �ß� � ¡ J�� ¨ ¡ � V�]Wd ¨�¶ JS� x � �;� x¤yfbS¦to@VZhahmÞqÞmzURwz�` o ojaR�o@VH^aR7hqlshi^aR�[wh�b�n	ds` �ER�jaR�]_^a`@V�o-RNp_kWVH^a` bZ]WhU^aTWVH^&TWVYXZR;^aTcR�rcjabZrPR�jq^il+b�n	jaR�[wV�` ]c` ]cv\` ]¤^aTcR
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F�¾ ¿mÀPÁfÂ.Ã.Ä	Å&ÃKÆwÇ.Ã.ÇfÈuÉ¡ÇfÀPÊ.Ë�Ë-À>ÅYÃ.ÇfÊ.Ç.ÌEÀ¤Ä>Í	ÇfÊ.¿mÉOÌ-Å¢-�ßjaRNhqbZ]WV�]Wg�R;��bZ]cR;z�` ^aT¤^aTcRmjaRNhqbZ]WV�]Wg�R;XZRNg5^abZj ð#¦ ï6§ z�` ^aTc` ]¤^aTcRm^a` [\Rm` ]_^aR�jaXHV�o>b�nKo R�]cv�^aTg�bZ[\[\R�]Whqkcj#V�eco Rmz�` ^aT¤^aTcR�vZ` XZR�]�dsbZ[wV�` ] ® � ��� �ßxö�bHz©zURmz�` o ofdsRNhag�ja` ePR;^aTcR7hqlshi^aR�[whU^aTWVH^�zURmjaR�o@VH^aR;^ab+g�o@VZhahUÞqÞqÞ5x�-R�^(^aTcR�jaR;ePR�hqbZ[\R;jaRNhqbZ]WV�]Wg�R&XZRNg5^abZj#h ð#¦ ï6§ ��Ñ�Ñ�Ñ-�#ð#¦ 8 § n¡bZj(z�Tc`@g#T+^aTcR7g�bZ]Wds` ^a` bZ]WhUb�njaR�[wV�` ]c` ]cv\` ]¤^aTcR�¢-�ßjaRNhqbZ]WV�]Wg�R;��bZ]cR�V�jaR�haVH^a`@hi¢WRNd>{
£ � ð#¦ o § � X&� S � �5�q�f�5�*V � �5�q�f�q� £�¡ ¢ � s7�   ��Ñ�Ñ�Ñ>�G©Z��Uª ® J o �#¨ o � � � ¡ J ï ¡ Ñ�Ñ�Ñ ¡ J 8 � ����/� ¨ ï ¡ Ñ�Ñ�Ñ ¡ ¨ 8 ¡ ��� J o � ¨ o �¨ o ¶ J o � x � �;�5� 87

o 9 ï � ¨ o ¶ J o � � x � �;�5Ñ ��� Ñ � Ñ Ò �

³ ]WV�o lu��` ]cv\^aTcR�g�bZ]Wds` ^a` bZ]Wh ��� x � x Ò � zUR�hqR�Rm^aTWVH^�^aTcR�jaR�V�jaR © jaRNhqbZ]WV�]Wg�R;^a` [\R7` ]_^aR�jq�XHV�o@h��>^aTcRwo R�]cv�^aTSb�nURNVZg#T£b�nt^aTcR�[ `@h�g�bZ[\[\R�]Whqkcj#V�eco R�z�` ^aTS^aTcR�^ab�^#V�o�dsbZ[wV�` ] � ` ]£^aTcRhqR�]WhqR�b�n.^aTcR�bZj#dsR�j�b�n�[wV�vZ]c` ^akWdsR � �>V�]Wd¤^aTcR\hqkc[§b�n.^aTcR�` j;o R�]cv�^aTWh&`@h;V�o@hqb+g�bZ[\[\R�]Whqks�j#V�eco Rmz�` ^aT � xyfb�g�o@VZhah�Þ:¤©zUR&jaR�o@VH^aR�^aTcb_hqR�[�kco ^a` n¡jaRNp_kcR�]Wg�lwhqlshi^aR�[wh�z�` ^aT+^aTcR�` jUrWV�jq^a`@V�oPhqbZo ks^a` bZ]WhhaVH^a`@hin¡lu` ]cv�^aTcR;g�bZ]Wds` ^a` bZ]Whtb�n ��� x � x Ò � bZ]w^aTcR&bZ]cR�TWV�]Wd>�uV�]Wd\^aTcR;g�bZ]Wds` ^a` bZ]Wh�b�n>^aTcR�n¡bZja[
�/�Lªl�¬«««« ù ð

¦ o § � � X&� S � �5�q�f�5�*V � �5�q�f�q��Z� û «««« � ��� Ñ � Ñ á �
bZ]9^aTcR£b�^aTcR�jN��z�TcR�jaR ª `@h+rPb_hq` ^a` XZRZxüy(Tc`@h%hqTcbHz�h\^aTcR£[\` ]c` [�kc[ j#VH^aR�b�n�g#TWV�]cvZR�b�n^aTcR%n¡kc]Wg5^a` bZ] � ð#¦ o § � X � ��vZkWV�j#V�]_^aR�R�ja` ]cv�^aTcR%z�` ^aTWdsj#VYz(V�o�n¡jabZ[ ^aTcR�¢-�ßjaRNhqbZ]WV�]Wg�Rw��bZ]cRz�` ^aTc` ] ® � ��� �ßx³ o ou^aTcR(b�^aTcR�j.ePR�TWVYXu` bZj#h-b�nEhqbZo ks^a` bZ]WhKb�nW[�kco ^a` n¡jaRNp_kcR�]Wg�l7hqlshi^aR�[whKz�` o osePR(jaR�o@VH^aRNd�^abg�o@VZhahc¤�x(ÔcbZjt` ]Whi^#V�]Wg�RZ�shqkWg#T%V�hq` ^akWVH^a` bZ]+`@hUrPb_hahq` eco R&z�TcR�]%z�` ^aT¤V�¢W]c` ^aR � ^aTcR;]ukc[�ePR�jb�n­¢-�ßjaRNhqbZ]WV�]Wg�RNh © V�rcrcjab_VZg#TcRNhU` ]s¢W]c` ^ilZxQSR7TWVYXZR�]cb�^;Tc` ^aTcR�jq^ab%VZhag�R�jq^#V�` ]cRNd+^aTcR�z�`@du^aT¸b�n.^aTcR�¢-�ß��bZ]cR�V�]Wd¤^aTcR�XHV�o kcR7b�n ª xÞßnU¢£dsbuRNh.]cb�^tdsR�rPR�]Wd�bZ]�^aTcR�hq[wV�o osrWV�j#V�[\R�^aR�j � �_V�]Wd ª dsbuRNh���^aTcR�]�^aTcR�` ]_^aR�j#hqRNg5^a` bZ]�b�ng�o@VZhahqRNhtÞqÞ5�uÞqÞqÞUV�]WdwÞ:¤:`@hUrPb_hahq` eco RZx	y(TcR;bZrcrPb_hq` ^aR;hq` ^akWVH^a` bZ]%`@h(V�o@hqb7rPb_hahq` eco RZ{ ª	� �f�®. �VZh �l. � ��V�]Wdh¢ �9� VZh ��. � ��V�]Wd+^aTcR�hqbZo ks^a` bZ]¤[wVYl+jaR�[wV�` ]¤` ]¤^aTcR�¢-�ßjaRNhqbZ]WV�]Wg�R��bZ]cRmb�n.bZ]cRmb�nK^aTcR�jaRNhqbZ]WV�]Wg�R;rPbZ` ]_^#h�x¦to@VZhahqRNh+ÞqÞqÞ+V�]Wd2Þ:¤�V�jaR¸[\b_hi^�ds` A+g�kco ^¤n¡bZj�hi^akWdslZ��ePRNg�V�kWhqR¸^aTcR�` j�hqbZo ks^a` bZ]Wh¤V�jaRVZg5^akWV�o o l�ePb�^aTÎjaRNhqbZ]WV�]Wg�R¤V�]Wd�]cbZ]cjaRNhqbZ]WV�]Wg�RZ�	V�]Wd±zUR�dsbS]cb�^\�u]cbHz�V�]ul�g�bZ]Wds` ^a` bZ]WhV�o o bHz�` ]cv¸kWh�^abSV¸rcja` bZja`trPbZ` ]_^�bZks^�^aTcR¤jaRNhqbZ]WV�]Wg�R+V�]Wd�]cbZ]cjaRNhqbZ]WV�]Wg�Rw^a` [\R¤` ]_^aR�jaXHV�o@hV�]Wd�g�bZ]WhqRNp_kcR�]_^ao l¸^aTcR+R�XZbZo ks^a` bZ]6b�n(^aTcR%hqlshi^aR�[ ^abHz(V�j#dch;^aTcR+jaRNhqbZ]WV�]Wg�RwbZj7]cbZ]cjaRNhqb��]WV�]Wg�R�hi^#VH^aRZx(y(Tc`@h&VZhahqR�jq^a` bZ]¤`@h�R�XZR�]�hi^ajabZ]cvZR�j�z�TcR�]�^aTcR7[wVH^q^aR�j&g�bZ]Wg�R�ja]Wh�dsR�vZR�]cR�j#VH^aR[�kco ^a` n¡jaRNp_kcR�]Wg�l¤hqlshi^aR�[wh � g�o@VZhah¯¤ � xÞ�]Ïg�bZ]Wg�o kWhq` bZ]ÎzUR�]cb�^aR�^aTWVH^%VH^+rcjaRNhqR�]_^%hqbZ[\R�jaRNhqkco ^#hwbZ]°�Y�ßrcjabY¥s` [\` ^il�b�nmR�¥cVZg5^V�]Wd�hq[\bub�^aTcRNd�hqbZo ks^a` bZ]Wh7V�jaR+�u]cbHz�]�` ]6^aTcR¤g�VZhqR+z�TcR�]±¢ � �f�R. � VZh �h. � �\V�]Wd�Uª ® � �s�[� î-ï ��bZj �Uª ® � �c� î-ï �ß��V�]Wd¤hqbZ[\Rmb�nK^aTcR�[�z�` o o>ePR7dsRNhag�ja` ePRNd¤ePR�o bHz�x
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Þ�] � RNg5^a` bZ] � x � zUR(]cb�^aRNd�^aTWVH^�bZ]cR(b�nP^aTcR�rWV�j#V�[\R�^aR�j#hKb�nE[�kco ^a` n¡jaRNp_kcR�]Wg�l�hqlshi^aR�[ g�o@VZhahq` �¢Pg�VH^a` bZ]w`@htV�]+` ]_^aR�vZj#V�oc]ukc[�ePR�j �§vZ` Xu` ]cvm^aTcR&]ukc[�ePR�jtb�nE^aTcb_hqR�TWV�ja[\bZ]c`@g�h.^aTWVH^(hqTcbZkco@dePR(rcjaRNhqR�jaXZRNd�` ]�^aTcR(R�¥srWV�]Whq` bZ]Wh-n¡bZjKn¡kc]Wg5^a` bZ]Wh T � Sf�WVE�q�5�q�f� V�]Wd Z � Sf�WVE�q�5�q�f� �	` ]�bZj#dsR�j^ab�R�]WhqkcjaR�^aTcRmg�bZ]Whi^ajakWg5^a` bZ]wb�nKV�rcrcjabY¥s` [wVH^aR�VZhqlu[\rs^ab�^a`@g&hqbZo ks^a` bZ]Whtz�` ^aT%V7vZ` XZR�]+R�jajabZjNxÞ�]�hqTcbZjq^N�>^aTcR\]ukc[�ePR�j�� [wV��ZRNhmV�ds` Xu`@hq` bZ]SePR�^izUR�R�]£^aTcRwjaR�^#V�` ]cRNd¸¢W]c` ^aRwR�¥srcjaRNhahq` bZ]Wh` ]�^aTcR�R�¥srWV�]Whq` bZ]Wh(b�n.n¡kc]Wg5^a` bZ]Wh T V�]Wd Z V�]Wd¤^aTcR�^ajakc]Wg�VH^aRNd¤` ]s¢W]c` ^aR�jaRNhq`@dskWV�ofhqR�ja` RNh�xÔcbZj(ÔcbZkcja` R�jUhqR�ja` RNh	^aTcR�jaR;R�¥s`@hi^UR��ERNg5^a` XZR&RNhi^a` [wVH^a` bZ]Wh�n¡bZj�^aTcR;]ukc[�ePR�j¯���uz�Tc`@g#T+z�` o oPePRvZ` XZR�]¤ePR�o bHz�xö�bHzÏzUR&z�` o oEdsRNg�`@dsRmV�]+`@hahqkcR�^aTWVH^(`@htXZR�jal�` [\rPbZjq^#V�]_^tn¡bZjtn¡kcjq^aTcR�j(hi^akWdslZxU¦tbZ]Whq`@dsR�j^izUb\jab�^#V�jal+hqlshi^aR�[wh(b�n.bZj#dsR�j � \ ¨�� � {�
S�Z� � �UT � Sf�WVE�q�f�5��
V�Z� �YX&� SE� ¨ �[Z � Sf�WVE�q�f� i ��� Ñ º Ñ   �

��ºS�Z� � �UT}» � ºSK�CºVE�q�f�5���ºV�Z� �YX&� ºSE� ¨ �[Z#» � ºSK�CºVE�q�f� ��� Ñ º Ñ � �
z�` ^aT¤^aTcR7haV�[\Rm` ]c` ^a`@V�ofg�bZ]Wds` ^a` bZ]WhS �O� �q�f� � ºS �O� �q�f�5�¼V �O� �q�f� � ºV �O� �q�f�5� ��� Ñ º Ñ º �z�` ^aT�^aTcR�` j�ja` vZT_^q�ßTWV�]WdS[\R�[�ePR�j#h�dsR�¢W]cRNd�` ] « k <-¬ � ó � Sf�WVc� { S©ª@½ k �¯VÎª¿¾�¬Pô x³ jab�^#V�jal7hqlshi^aR�[üz�` o ocePR�kc]WdsR�j#hi^abubsd�VZh	V;[�kco ^a` n¡jaRNp_kcR�]Wg�l�hqlshi^aR�[�z�` ^aT\` ^#hKn¡jaRNp_kcR�]Wg�` RNhX&� SE� bZ]co l;dsR�rPR�]Wds` ]cv�bZ]7hqo bHz£XHV�ja`@V�eco RNh S �HV�]WdmXZRNg5^abZjq��n¡kc]Wg5^a` bZ]Wh T � Sf�WVE�q�f� � Z � Sf�WVE�q�f�ePR�` ]cv ��À �ßrPR�ja` bsds`@g&n¡kc]Wg5^a` bZ]Wh�z�` ^aT�jaRNhqrPRNg5^(^ab V ` ]¤^aTcR7dsbZ[wV�` ] ¾�¬ �   Þ�[ V   �¿Á x³ hahqkc[\R;^aTWVH^N{

�   � ^aTcR&hqbZo ks^a` bZ]�b�n-hqlshi^aR�[ ��� x ºcx   � z�` ^aT\^aTcR�` ]c` ^a`@V�oPg�bZ]Wds` ^a` bZ]Wh ��� x ºcx º � R�¥s`@hi^#h�V�]Wd`@h(kc]c`@p_kcR
i��� � n¡kc]Wg5^a` bZ]Wh T}»��*Z#»�� X ` ]+^aTcR;dsbZ[wV�` ] « k <-¬ haVH^a`@hin¡l�^aTcR;�-` rWhag#Tc` ^a�;g�bZ]Wds` ^a` bZ]  T}» � S ï �WV ï �.¶ÂT}» � S » �WV » �  v¡YÃcÄ*  S ï ¶ÂS »   ¨ ÃcÅ�  V ï ¶ÂV »   �  X&� S ï �.¶ X&� S » �  v¡YÃ®Æ)  S ï ¶ÂS »   �  Z#» � S ï �WV ï �K¶|Z#» � S » �WV » �  v¡YÇ�Ä*  S ï ¶ÂS »   ¨ Ç�Å�  V ï ¶ÂV »   � ��� Ñ º Ñ Ð �
z�TcR�jaR ÃcÄ � ÃcÅ � Ã®Æ � Ç�Ä � Ç�Å V�jaR��-` rWhag#Tc` ^a��g�bZ]Whi^#V�]_^#h·i� º � ` ]¤^aTcR7dsbZ[wV�` ] « k <-¬ ^aTcRmn¡bZo o bHz�` ]cv�` ]cRNp_kWV�o ` ^a` RNh�TcbZo@d>{  T � Sf�WVc�f¶|T}» � Sf�WVc�  v¡ �_ï �   Z � Sf�WVc�.¶|Z#» � Sf�WVc�  ¥¡ � » � ��� Ñ º Ñ Ò �z�TcR�jaRv�_ï � � » V�jaRmvZ` XZR�]¤rPb_hq` ^a` XZRm]ukc[�ePR�j#h�x
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F�ä ¿mÀPÁfÂ.Ã.Ä	Å&ÃKÆwÇ.Ã.ÇfÈuÉ¡ÇfÀPÊ.Ë�Ë-À>ÅYÃ.ÇfÊ.Ç.ÌEÀ¤Ä>Í	ÇfÊ.¿mÉOÌ-Åj�]WdsR�jK^aTcRNhqRUg�bZ]Wds` ^a` bZ]Whf^aTcRtn¡bZo o bHz�` ]cv&RNhi^a` [wVH^a` bZ]Wh-n¡bZj.hqbZo ks^a` bZ]Whfb�nWjab�^#V�jalmhqlshi^aR�[wh��� x ºcx   � V�]Wd ��� x ºcx � � V�jaR&^ajakcRZ{  V � �5�q�f�K¶ÈºV � �5�q�f�   � K ¦ Ä §ïÊÉ�Ë�Ì:Í ¨LK ¦ Ä §» É�Ë
ÎWÍ ¨LK Ï �  S � �5�q�f�.¶hºS � �5�q�f�  v¡Ð£ Ã®Æ ¨ � Ç�Ä*£ î-ï[Ñ K Äï*Ò ï É�Ë�Ì�Í ¨LK ¦ Ä §» Ò » É�Ë
ÎWÍ¶S� Ç�Å�  V � �5�q�f�K¶ÈºV � �5�q�f�   ¶S� � »OÓ � ��� Ñ º Ñ á �
z�TcR�jaR K ¦ Ä §ï � K Ï Ò » ¨ � �_ïÒ ï ¶ Ò » � K ¦ Ä §» � K Ï ¶ K ¦ Ä §ï �

K Ï � �_ï � Ã®Æ ¨ � Ç�Ä �K¶S� ÃcÄ � »� ÃcÄ
Ç�Å ¶ ÃcÅ_Ã®Æ ¶S� ÃcÅ�Ç�Ä �Ò ïGÔ » � � � ÃcÄ ¨ Ç�Å �� Õ  ��Ö � » � ÃcÄ ¨ Ç�Å � »¶ Ð � � » ÃcÅ_Ç�Ä ¶S� » ÃcÄ
Ç�Å ¶S� ÃcÅ_Ã®Æ ��× ïWØ » Ñ
��� Ñ º Ñ â �

Þ�]cRNp_kWV�o ` ^a` RNh ��� x ºcx á � g�V�]¤ePR�kWhqRNd%n¡bZj�hqbZo Xu` ]cv\V�]�` ]uXZR�j#hqR;rcjabZeco R�[�x�-R�^ ��ª ® � ��� � K � î-ï �ß�7V�]Wd£o R�^�^aTcR�jaR\ePR\vZ` XZR�]6dsR�Xu`@VH^a` bZ]Wh;b�n(hqbZo ks^a` bZ]Wh;b�nt^aTcRhqlshi^aR�[ ��� x ºcx   � V�]Wd ��� x ºcx � � n¡jabZ[¯RNVZg#T¤b�^aTcR�jN{  Sw¶hºS  v¡ � ï �   V7¶ÈºV  v¡ � » Ñ ��� Ñ º Ñ ã �Þß^U`@h�]cRNg�RNhahaV�jal7^ab�RNhi^a` [wVH^aR�^aTcR&]cbZja[wh   T � Sf�WVE�q�f�P¶?T}» � Sf�WVE�q�f�   �   Z � Sf�WVE�q�f�P¶Z#» � Sf�WVE�q�f�   ��`�x RZxWg�V�o@g�kco@VH^aR;^aTcR�XHV�o kcRNh(b�n��_ï&V�]Wd1� » xÞßn.zUR�hqbZo XZR&^aTcR7V�o vZR�ecj#V�`@g&RNp_kWVH^a` bZ]WhK ¦ Ä §ï Ò ï É�Ë�Ì6Ù ¨LK ¦ Ä §» Ò » É�Ë
ÎQÙ ¶S� � » �@� ï ® Ã®Æ ¨ � Ç�Ä �s¨ � Ç�Å � » �K ¦ Ä §ï ¨LK ¦ Ä §» É�Ë
ÎWÙ ¨LK Ï �M� » � ��� Ñ º Ñ ò �z�` ^aT�jaRNhqrPRNg5^�^ab/�_ï;V�]Wd"� » �czURmbZes^#V�` ]�R�¥srcjaRNhahq` bZ]Whtb�nK^aTcRmn¡bZja[�_ï �@J ï � �	�W�;� � ï	¨ J » � �	�W�;� � » �� » � ¨ ï � �	�W�;� � ï�¨ ¨ » � �	�W�;� � » � ��� Ñ º Ñ   � �z�TcR�jaR J í � �	�W�;� � ¨ í � �	�W�;� V�jaRtg�bZ[\rPb_hq` ^aR	n¡kc]Wg5^a` bZ]Whfb�n � V�]Wd � x���bHzUR�XZR�j-` ^K`@hfrPb_hahq` eco R^ab+hqTcbHz2^aTWVH^�z�` ^aT�hqk�A+g�` R�]_^ao l¤hq[wV�o o � V�]Wd � � K � î-ïJ í � �	�W�;� � x �   �5�Ú¨ í � �	�W�;� � x �   �5Ñ ��� Ñ º Ñ  Z  �� bW�Un¡jabZ[ vZ` XZR�]9XHV�o kcRNhwb�n � ïY� � » � � V�]Wd � bZ]cR¸g�V�]Ïg�bZ[\rcks^aR¶�_ï�V�]WdL� » kWhqRNdn¡bZj�^ajakc]Wg�VH^a` bZ]6b�n�` ]s¢W]c` ^aR+R�¥srWV�]Whq` bZ]Whm` ]6^aTcR%hqRNg�bZ]WdS[\R�[�ePR�j#h�b�n�RNp_kWVH^a` bZ]Wh ��� x ºcx   � xÞ�]WdsR�RNd>�-o R�^m^aTcR�n¡kc]Wg5^a` bZ]Wh T � Sf�WVc� � Z � Sf�WVc� ePR Ç ^a` [\RNh � Ç � � � ds` �ER�jaR�]_^a`@V�eco R�z�` ^aTjaRNhqrPRNg5^;^ab V ` ]¸^aTcR\dsbZ[wV�` ] « k <-¬ x�y(TcR�]£zUR�TWVYXZR�^aTcR�RNhi^a` [wVH^a` bZ] � hqR�R ÷ jaR�ePR�]c` �ZbHXV�]Wd�2�l_V�ePbHX ®  �� �ÛÛÛÛ T � Sf�WVc�K¶ 7�·Ü)Ý í ÝWÜE» T í � SE� É_Þ ¦ í
Ô Å § ÛÛÛÛ � K � � � � �Ç ¶ � k7 8:9 ï K ¦ 8 §ß � ��¨ � Ñ Ò � ¬ î ß � ��� Ñ º Ñ   � �
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z�` ^aT¤^aTcRmn¡bZo o bHz�` ]cvwV�vZjaR�RNd+]cb�^#VH^a` bZ]-{

K � � � � � �
àáááááâ áááááã
� � ß < ï � ` n°�åä:  �� ß < »� ¬ î » � ` n°�åä � �º�� ßæ À�� ÐZ� ¶ º � ù á
��Kï û

¬ î-ï � ` n±�Âä � � �çäÎ� ¶   Ñ
K ¦ 8 §ß `@h�V�rPb_hq` ^a` XZR�g�bZ]Whi^#V�]_^�ePbZkc]Wds` ]cvwV�ePbHXZR&^aTcRm]cbZja[¯b�nf^aTcR © ��^aT�g�bZ[\rPbZ]cR�]_^�b�nf^aTcRXZRNg5^abZjq��n¡kc]Wg5^a` bZ] T ` ]¤^aTcR7dsbZ[wV�` ] « k <-¬ {ÛÛÛ T ¦ 8 § ÛÛÛ Ý6è·Ý � [wVH¥�·Ü)Ý:é*ÝWÜ)Ý6è·Ý hqkcr¦ Ä Ô Å §�ê
ë�ì�í
î «««« ú ¦ é § T&¦ 8 §ú V é Ìï�ï·ï·ï ú V é î¬ ««««

¡ K ¦ 8 §ß Ñ ��� Ñ º Ñ  Nº �³ hq` [\` o@V�j7RNhi^a` [wVH^a` bZ]�g�V�]�V�o@hqb�ePR+[wVZdsRwn¡bZjm^aTcR%g�bZ[\rPbZ]cR�]_^#h Z � Sf�WVc� x¤Þßn T V�]Wd ZdsR�rPR�]Wd�bZ] � �(^aTcR�]�K ¦ 8 §ß � K ¦ 8 §ß � �f� xy(TcR�]�g�bZ]Whi^ajakWg5^(^izUb�RNp_kWVH^a` bZ]Wh � bZj�` ]cRNp_kWV�o ` ^a` RNh � b�nf^aTcRmn¡bZja[K � � � � �Ç ¶ � � �¯¨ � Ñ Ò � ¬ î ß k Ô ¬7 8:9 ï K ¦ 8 §ß ¡ �Zí � ð �   � � � ��� Ñ º Ñ  �Ð �z�TcR�jaR/�Zí%V�jaRwg�bZ[\rcks^aRNd£n¡jabZ[�^aTcR\n¡bZja[�kco@V�R ��� x ºcx   � � xwÓtVZg#T£` ]cRNp_kWV�o ` ^il¸`@h�hqbZo XZRNd£` ]s�dsR�rPR�]WdsR�]_^ao lZ�W^aTcR�[\` ]c` [�kc[ð��`@h�n¡bZkc]Wd%^aTWVH^;haVH^a`@hi¢WRNhU^aTcR7` ]cRNp_kWV�o ` ^ilZ�WV�]Wd%^aTcR�]�n¡jabZ[^aTcRm^izUb\[\` ]c` [�kc[ XHV�o kcRNh(b�n­� ^aTcR�Tc` vZTcR�j�bZ]cR�`@h�g#Tcb_hqR�]-x	y(Tc`@h�`@h(^aTcR�XHV�o kcRmb�n­� n¡bZjz�Tc`@g#T¤^aTcR�` ]s¢W]c` ^aR�R�¥srWV�]Whq` bZ]WhUn¡bZj(^aTcRmn¡kc]Wg5^a` bZ]Wh T V�]Wd Z V�jaR;^ajakc]Wg�VH^aRNd>xy(TukWh��_zUR�TWVYXZR�hqbZo XZRNd�^aTcjaR�R�rcjabZeco R�[wh�x.ÞßnfV�]ukc[�ePR�j ��`@h�vZ` XZR�]-�Z^aTcR�]-�udsR�rPR�]Wds` ]cvbZ]£^aTcRwdsR�vZjaR�R�b�n(hq[\bub�^aTc]cRNhah;b�n�^aTcR�n¡kc]Wg5^a` bZ]Wh T V�]Wd Z �>` ^�`@hmrPb_hahq` eco R�^ab�g�V�o@g�kco@VH^aR�_ï\V�]Wdl� » g#TWV�j#VZg5^aR�ja` ��` ]cv%^aTcR+dsR�Xu`@VH^a` bZ]Wh�` ]6]cbZja[ b�nU^aTcR%ÔcbZkcja` R�j�rPbZo lu]cbZ[\`@V�o@h;n¡jabZ[^aTcR�vZ` XZR�]�n¡kc]Wg5^a` bZ]Wh�x�QÏ` ^aT¸^aTcRNhqR�RNhi^a` [wVH^a` bZ]Wh�zUR�V�jaR�V�eco R�^ab+RNhi^a` [wVH^aR7^aTcR�]cbZja[wh�b�nds` �ER�jaR�]Wg�RNh�b�n-hqbZo ks^a` bZ]Wh	b�nE^izUb�hqlshi^aR�[wh � n¡bZja[�kco@V�R ��� x ºcx á �q� Xu`@V��u]cbHz�]�^a` [\R�n¡kc]Wg5^a` bZ]Wh�xÞßn�^aTcR\dsR�Xu`@VH^a` bZ]Wh�b�nthqbZo ks^a` bZ]Wh;V�]Wd�^aTcR�XHV�o kcR�b�n	^aTcR�^a` [\R�` ]_^aR�jaXHV�o � V�jaR7vZ` XZR�]-�W^aTcR�]^aTcR�]ukc[�ePR�j¥� g�V�]¸ePR�n¡bZkc]Wd>xmÞ�]¸b�^aTcR�j;zUbZj#dch��EVH^&^aTcR�¢Wj#hi^mhi^#V�vZR�b�n	^aTcR\VZhqlu[\rs^ab�^a`@g^aTcR�bZjalSb�n�ds` �ER�jaR�]_^a`@V�oURNp_kWVH^a` bZ]Wh�zUR+o RNV�ja]cRNdS^ab�^ajakc]Wg�VH^aR+` ]s¢W]c` ^aR¤R�¥srWV�]Whq` bZ]Wh�` ]6^aTcRja` vZT_^q�ßTWV�]Wd¤hq`@dsRmb�n.RNp_kWVH^a` bZ]Wh(` ]¤bZj#dsR�j(^ab�n¡kcjq^aTcR�j&dsRNV�o>z�` ^aT¤¢W]c` ^aR�R�¥srcjaRNhahq` bZ]Wh�xö�bHz�` ]Whi^aRNVZd¸b�n�^aTcR\jab�^#V�jal�hqlshi^aR�[ ��� x ºcx   � zUR�z�` o o	g�bZ]Whq`@dsR�j&^aTcR\[�kco ^a` n¡jaRNp_kcR�]Wg�lhqlshi^aR�[ �
S�Z� � �UT}» � Sf�WVE�q�f� 0 � 7�·Ü)Ý í ÝWÜE» T í � Sf�q�f� É Þ ¦ í
Ô Å § ��
V�Z� �YX&� SE� ¨ �[Z#» � Sf�WVE�q�f� 0 X&� SE� ¨ � 7�·Ü)Ý í ÝWÜE» Z í � Sf�q�f� É Þ ¦ í
Ô Å § �S �O� �q�f� � SW�_�ñV �O� �q�f� � V��Z�
��� Ñ º Ñ  YÒ �

z�` ^aT2` ^#h+hqRNg�bZ]WdÎ[\R�[�ePR�j#h+ePR�` ]cv6^aja` vZbZ]cbZ[\R�^aja`@g�rPbZo lu]cbZ[\`@V�o@h � z�` ^aT2jaRNhqrPRNg5^w^ab�nOVZhi^XHV�ja`@V�eco RNh Vc� �secks^&]cb�^�` ]s¢W]c` ^aR�hqR�ja` RNh�x
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FOF ¿mÀPÁfÂ.Ã.Ä	Å&ÃKÆwÇ.Ã.ÇfÈuÉ¡ÇfÀPÊ.Ë�Ë-À>ÅYÃ.ÇfÊ.Ç.ÌEÀ¤Ä>Í	ÇfÊ.¿mÉOÌ-Å³ hahqkc[\R�^aTWVH^�^aTcR+hqbZo ks^a` bZ] S � �5�WSW�_�WV��Z�q�f� � V � �5�WSW�_�WV��Z�q�f� b�nU^aTcR+hqlshi^aR�[ ��� x ºcx  YÒ �`@hmhqkWg#T¸^aTWVH^;n¡bZjmV�o o%  ¡±  ð  �¡ � V�]Wd�n¡bZjmV�]ul �;ª ® � ��� ��^aTcR�n¡bZo o bHz�` ]cv+` ]cRNp_kWV�o ` ^ilTcbZo@dch�{ £ � ðE� X&� S � �5�WSW�_�WV��Z�q�f�q�q� £ � ¢ � ��� Ñ º Ñ  Ná �z�TcR�jaRa¢�`@h�V�rcjaRNdsR�¢W]cRNd¤]ukc[�ePR�jNxj�]WdsR�j�^aTcRNhqR�g�bZ]Wds` ^a` bZ]Wh��	` ]±VZg�g�bZj#dcV�]Wg�R+z�` ^aT�jaRNhqbZ]WV�]Wg�R%hqlshi^aR�[ÿg�o@VZhahq` ¢Pg�VH^a` bZ]Wh��[�kco ^a` n¡jaRNp_kcR�]Wg�l¤hqlshi^aR�[wh(b�nK^aTcR�^ilurPR ��� x ºcx  YÒ � V�jaRmo bsg�V�o o l+]cbZ]cjaRNhqbZ]WV�]_^Nx	yfb\^aTcR�ja` vZT_^q�TWV�]Wd7hq`@dsR�b�ns^aTcRUhqlshi^aR�[ ��� x ºcx  YÒ � zURtV�rcrco l&^aTcRUVYXZR�j#V�vZ` ]cv(bZrPR�j#VH^abZj �  Zx  Zx â � z�` ^aT7jaRNhqrPRNg5^^ab+V�]cvZo RmXHV�ja`@V�eco RNh�{
´T}» � Sf�q�f� �  ����À � ¬ ò »Qó� ï·ï·ï ò »Qó� T}» � Sf�WVE�q�f�s�
V � T\� � Sf�q�f�5�
´Z#» � Sf�q�f� � ZW� � Sf�q�f�5Ñ ��� Ñ º Ñ  Hâ �

y(TcR�]Î^aTcR£g�bZ[\rWV�ja`@hqbZ]Îhqlshi^aR�[ b�n;^aTcR�¢Wj#hi^%V�rcrcjabY¥s` [wVH^a` bZ]�n¡bZj ��� x ºcx  YÒ � z�` o o�ePRz�ja` ^q^aR�]�VZh � ´S�Z� � �UT\� � ´SK�q�f�5�� ´V�Z� �°X&� ´S>� ¨ �[ZW� � ´SK�q�f�5� ��� Ñ º Ñ  Nã �
^aTcR7hqlshi^aR�[�b�nf^aTcR s ��^aT¸V�rcrcjabY¥s` [wVH^a` bZ]+z�` o o-ePR�z�ja` ^q^aR�]�` ]¤^aTcRmn¡bZja[� ´S�Z� � �UT\� � ´SK�q�f� ¨ o7í 9 » � í à;í � ´SK�q�f�5�� ´V�Z� �YX&� ´SE� ¨ �[ZW� � ´SK�q�f� ¨ o7í 9 » � í�^ í � ´SK�q�f�5� ��� Ñ º Ñ  Nò �
V�]Wd�^aTcR�g�bZ[\rWV�ja`@hqbZ]�hqlshi^aR�[ b�n	^aTcR�vZR�]cR�j#V�o>n¡bZja[ � bZj&b�n�V�]ul�V�rcrcjabY¥s` [wVH^a` bZ] � z�` o ofePRz�ja` ^q^aR�]�VZh � ´S�Z� � �UT\� � ´SK�q�f� ¨ 7í
] » � í à;í � ´SK�q�f�5�� ´V�Z� �°X&� ´S>� ¨ �[ZW� � ´SK�q�f� ¨ 7í
] » � í ^ í � ´SK�q�f�5Ñ ��� Ñ º Ñ ��� �
y(TcR�XZRNg5^abZjq��n¡kc]Wg5^a` bZ]Wh(à;í�V�]Wd ^ í�V�jaR�hqb�nOV�j�kc]c�u]cbHz�]-x¦tbZ[\rWV�ja`@hqbZ]±hqlshi^aR�[wh ��� x ºcx  Nã � � ��� x ºcx  Nò � �tV�]Wd ��� x ºcx ��� � TWVYXZR¤V�]Î` [\rPbZjq^#V�]_^wrcjab��rPR�jq^ilZx+y(TcR+VYXZR�j#V�vZ` ]cv%bZrPR�j#VH^abZjmz�` ^aT6jaRNhqrPRNg5^m^ab V jaRNhqkco ^#h�` ]6hqrco ` ^q^a` ]cv¸b�nt^aTcR � \ ¨� � �ßbZj#dsR�j;RNp_kWVH^a` bZ]£hqlshi^aR�[�` ]_^ab%^izUb¤hqkceWhqlshi^aR�[wh&^aTWVH^�V�jaR�` ]_^aR�vZj#VH^aRNd�` ]WdsR�rPR�]WdsR�]_^ao lE{bZ]cRwhqkceWhqlshi^aR�[ dsR�^aR�ja[\` ]c` ]cv¤^aTcRwhqo bHz�VYXZR�j#V�vZRNd�XHV�ja`@V�eco RNh ´S TWVZhmbZj#dsR�jv\S�>^aTcR\b�^aTcR�jhqkceWhqlshi^aR�[ dsR�^aR�ja[\` ]c` ]cv ´V TWVZh(bZj#dsR�j(�	x	ÞßnK^aTcR7hqkceWhqlshi^aR�[¯b�nK^aTcR;¢Wj#hi^&V�rcrcjabY¥s` [wVH^a` bZ]� ´S�Z��� �UT\� � ´Sf�q�f� ��� Ñ º Ñ �   �
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äNåWÊuæ.ÀEË-ÊKçKÉ¡Ç.ç£èEË-É¡Ç.ÌEÉéèPÈuÀ%ÆcÃ.Ë¸¿�êfÈNÁ-ÉéÆWË-À>ë.êfÀEÇ.ÌPÍ6Å�Í�Å�Á-ÀE¿7Å FnN
g�V�]¤ePR�` ]_^aR�vZj#VH^aRNd>�u^aTcR�]¤^aTcR�g�V�o@g�kco@VH^a` bZ]¤b�nfnOVZhi^&VYXZR�j#V�vZRNd\XHV�ja`@V�eco RNh V VZdcdch(kcr¤^ab�^aTcRhq` [\rco R7p_kWVZdsj#VH^akcjaRZ{

´V � �5�q�f� � V�� ¨ Íò � ® X&� ´S �(ô �q�f�q� ¨ �[ZW� � ´S �(ô �q�f�5�q�f� � � ô Ñ ��� Ñ º Ñ �Z� �
Þß^�jaR�[wV�` ]WhKkc]Wg�o RNV�j	TcbHz�^aTcR(n¡kc]Wg5^a` bZ]Wh ´S V�]Wd ´V jaR�o@VH^aRU^ab;^aTcR�R�¥cVZg5^�hqbZo ks^a` bZ]�b�n Sf�WVb�n.jab�^#V�jal+hqlshi^aR�[ ��� x ºcx  YÒ � x	ÔcbZj(^aTcR7hi^akWdsl%b�nK^aTc`@h�p_kcRNhi^a` bZ]¤zURmz�` o o-kWhqRm^aTcR7VYXZR�j#V�vZ` ]cv[\R�^aTcbsd>�fePRNg�V�kWhqR\zUR\z�` o o	]cR�RNdSVZhqlu[\rs^ab�^a`@g�jaR�rcjaRNhqR�]_^#VH^a` bZ]Wh&b�nt^aTcRNhqR\n¡kc]Wg5^a` bZ]Wh�x�QSRz�` o ofhqR�R��wn¡bZj(^aTcR7hqkceWhi^a` ^aks^a` bZ]�b�n.XHV�ja`@V�eco RNhS � �5�q�f� � ´S � �5�q�f� ¨ 7í
]-ï � í ¹>í � ´Sf� ´VE�q�f�5�V � �5�q�f� � ´V � �5�q�f� ¨ 7í
]-ï � í d í � ´SK� ´VP�q�f�5� ��� Ñ º Ñ � º �

^aTWVH^�^aj#V�]Whin¡bZja[wh6hqlshi^aR�[ ��� x ºcx  YÒ � ` ]_^abõbZ]cR9b�n¤^aTcRÏg�bZ[\rWV�ja`@hqbZ] hqlshi^aR�[wh ��� x ºcx  Nã � ���� x ºcx  Nò � � ��� x ºcx ��� � �>V�]Wd¸zUR�z�` o o�hqR�R�^aTWVH^�` ]£RNVZg#TSg�VZhqR�zUR�vZR�^�ds` �ER�jaR�]_^�hqkceWhi^a` ^aks^a` bZ]Whb�n.XHV�ja`@V�eco RNh � `�x RZxWds` �ER�jaR�]_^�n¡kc]Wg5^a` bZ]Wh�¹>í�V�]Wd d í � xj�rPbZ]¸ds` �ER�jaR�]_^a`@VH^a` bZ]�b�n ��� x ºcx � º � V�]Wd%^aTcR7R�¥sRNg�ks^a` bZ]�b�nK^aTcR�g�bZjajaRNhqrPbZ]Wds` ]cvwg�V�o@g�ks�o@VH^a` bZ]Wh�n¡bZj&^aj#V�]Whin¡bZja[ ��� Ñ º Ñ  YÒ �¯. ��� Ñ º Ñ  Nã � zUR�vZR�^mV�]¸` ]s¢W]c` ^aR���ds` [\R�]Whq` bZ]WV�o.hqlshi^aR�[§b�no ` ]cRNV�j�rWV�jq^a`@V�o-ds` �ER�jaR�]_^a`@V�o>RNp_kWVH^a` bZ]Wh�{
ù�ú ¹-ïú ´V � X&� ´SE� û � T}» � ´SK� ´VP�q�f�.¶ÂT\� � ´SK�q�f�5�ù�ú d ïú ´V � X&� ´SE� û � Z#» � ´SK� ´VP�q�f�.¶|ZW� � ´Sf�q�f� ¨¯ù�ú X&� ´SE�ú ´S � ¹-ï û �ù ú ¹ »ú ´V � X&� ´SE� û � ù ú T}» � ´SK� ´VP�q�f�ú ´S � ¹-ï û ¨¯ù ú T}» � ´SK� ´VP�q�f�ú ´V � d ï û¶ ù�ú ¹-ïú ´S ��T\� � ´SK�q�f� û ¶ ùtú ¹-ïú ´V �*ZW� � ´SK�q�f� û �ù�ú d »ú ´V � X&� ´SE� û � ù�ú Z#» � ´SK� ´VP�q�f�ú ´S � ¹-ï û ¨�ù�ú Z#» � ´SK� ´VE�q�f�ú ´V � d ï û¨¯ù�ú X&� ´S>�ú ´S � ¹ » û ¨  ��õ ù�ù�ú » X&� ´S>�ú ´S » � ¹-ï û � ¹-ï û¶ ù�ú d ïú ´S ��T\� � ´SK�q�f� û ¶ ù�ú

d ïú ´V �*ZW� � ´SK�q�f� û �ù�ú ¹ oú ´V � X&� ´S>� û �hö o � ´SK� ´VE�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ>� ¹ o î-ï � d o î-ï �5�ù ú d oú ´V � X&� ´SE� û �¿÷ o � ´Sf� ´VE�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ>� ¹ o î-ï � d o î-ï � ¹ o �5�

��� Ñ º Ñ � Ð �
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Fne ¿mÀPÁfÂ.Ã.Ä	Å&ÃKÆwÇ.Ã.ÇfÈuÉ¡ÇfÀPÊ.Ë�Ë-À>ÅYÃ.ÇfÊ.Ç.ÌEÀ¤Ä>Í	ÇfÊ.¿mÉOÌ-Å
ÔcbZj(^aTcRm^aj#V�]Whin¡bZja[ ��� Ñ º Ñ  YÒ �­. ��� Ñ º Ñ  Nò � zURmTWVYXZRù�ú ¹-ïú ´V � X&� ´S>� û � T}» � ´Sf� ´VE�q�f�K¶|T\� � ´Sf�q�f�5�ù�ú d ïú ´V � X&� ´SE� û � Z#» � ´Sf� ´VE�q�f�.¶|ZW� � ´SK�q�f� ¨�ù�ú X&� ´SE�ú ´S � ¹-ï û �ù�ú ¹ »ú ´V � X&� ´S>� û � ù�ú T}» � ´SK� ´VE�q�f�ú ´S � ¹-ï û ¨¯ù�ú T}» � ´SK� ´VE�q�f�ú ´V � d ï û¶ ù ú ¹-ïú ´S ��T\� � ´SK�q�f� û ¶ ù ú ¹-ïú ´V �*ZW� � ´Sf�q�f� û ¶ à » � ´Sf�q�f�5�ù�ú d »ú ´V � X&� ´SE� û � ùtú Z#» � ´SK� ´VE�q�f�ú ´S � ¹-ï û ¨¯ù�ú Z#» � ´SK� ´VP�q�f�ú ´V � d ï û¨¯ù�ú X&� ´SE�ú ´S � ¹ » û ¨  ��õ ù�ù�ú » X&� ´S>�ú ´S » � ¹-ï û � ¹-ï û¶ ù�ú d ïú ´S ��T\� � ´SK�q�f� û ¶ ù�ú

d ïú ´V �*ZW� � ´SK�q�f� û ¶ ^ » � ´SK�q�f�5�Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\Ñù ú ¹ oú ´V � X&� ´SE� û �¿ö o � ´Sf� ´VE�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ>� ¹ o î-ï � d o î-ï � à » � ^ » ��Ñ�Ñ�Ñ>� à o �5�ù�ú d oú ´V � X&� ´S>� û �¿÷ o � ´SK� ´VP�q�	� ¹-ï ��Ñ�Ñ�Ñ>� d o î-ï � ¹ o � à » � ^ » ��Ñ�Ñ�Ñ>� à o � ^ o �5�ù�ú ¹ o < ïú ´V � X&� ´SE� û �¿ö o < ï � ´SK� ´VP�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ-� ¹ o � d o � à » � ^ » ��Ñ�Ñ�Ñ-� à o �5�ù�ú d o < ïú ´V � X&� ´SE� û �¿÷ o < ï � ´SK� ´VE�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ>� d o � ¹ o < ï � à » � ^ » ��Ñ�Ñ�Ñ>� à o � ^ o �5�Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ��� Ñ º Ñ � Ò �³ ]Wd¤¢W]WV�o o lZ�un¡bZj(^aTcRm^aj#V�]Whin¡bZja[ ��� Ñ º Ñ  YÒ �). ��� Ñ º Ñ ��� � zURmTWVYXZRù�ú ¹-ïú ´V � X&� ´SE� û � T}» � ´SK� ´VP�q�f�.¶ÂT\� � ´SK�q�f�5�ù ú d ïú ´V � X&� ´SE� û � Z#» � ´SK� ´VE�q�f�K¶|ZW� � ´Sf�q�f� ¨¯ù ú X&� ´SE�ú ´S � ¹-ï û �Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñù�ú ¹ oú ´V � X&� ´S>� û �hö o � ´SK� ´VE�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ>� ¹ o î-ï d o î-ï � à » ��Ñ�Ñ�Ñ>� à o �5�ù�ú d oú ´V � X&� ´S>� û �¿÷ o � ´SK� ´VP�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ-� d o î-ï � ¹ o � à » ��Ñ�Ñ�Ñ>� à o � ^ o �5�ù�ú ¹ o < ïú ´V � X&� ´S>� û �hö o < ï � ´SK� ´VE�q�	� ¹-ï ��Ñ�Ñ�Ñ-� d o � à » ��Ñ�Ñ�Ñ-� à o < ï �5�ù�ú d o < ïú ´V � X&� ´S>� û �¿÷ o < ï � ´SK� ´VP�q�	� ¹-ï ��Ñ�Ñ�Ñ>� d o � ¹ o < ï � à » ��Ñ�Ñ�Ñ>� à o < ï � ^ o < ï �5�Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ��� Ñ º Ñ � á �
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äNåWÊuæ.ÀEË-ÊKçKÉ¡Ç.ç£èEË-É¡Ç.ÌEÉéèPÈuÀ%ÆcÃ.Ë¸¿�êfÈNÁ-ÉéÆWË-À>ë.êfÀEÇ.ÌPÍ6Å�Í�Å�Á-ÀE¿7Å F·m
y(TcR�` ]s¢W]c` ^aRwhqlshi^aR�[wh ��� x ºcx � Ð � � ��� x ºcx � Ò � �>V�]Wd ��� x ºcx � á � g�V�]¸ePR\` ]_^aR�vZj#VH^aRNd¸hqkWg�g�RNhi�hq` XZR�o l � ^ab¸V�]ul¸XHV�o kcRwb�nt^aTcRw` ]WdsR�¥ � ` ]�V�]WV�o l_^a`@g�n¡bZja[�xwÞ�]WdsR�RNd>�.hqkceWhi^a` ^aks^a` ]cv T}»��QZ#»` ]_^ab ��� x ºcx � Ð � 	 ��� x ºcx � á � n¡bZj�¹-ï&zURmbZes^#V�` ]%^aTcR�RNp_kWVH^a` bZ]ùtú ¹-ïú ´V � X&� ´SE� û � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ § � ��� Ñ º Ñ � â �V�]Wd¤` ^#h�vZR�]cR�j#V�o>hqbZo ks^a` bZ]�g�V�]¤ePR�z�ja` ^q^aR�]�` ]¤^aTcRmn¡bZja[

¹-ï � ´Sf� ´VE�q�f� � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ¨�ú�ï � ´SK�q�f�5� ��� Ñ º Ñ � ã �z�TcR�jaR¯ú�ï	`@h.V�]�V�jaec` ^aj#V�jal;XZRNg5^abZjq��n¡kc]Wg5^a` bZ]�ds` �ER�jaR�]_^a`@V�eco RUz�` ^aT�jaRNhqrPRNg5^K^ab ´S x)û&kcRU^ab�^aTcRo bsg�V�o o l¤]cbZ]cjaRNhqbZ]WV�]Wg�R�]WVH^akcjaR7b�n�hqlshi^aR�[ ��� x ºcx  YÒ � V�]Wd�^aTcR�ePbZkc]WdsRNds]cRNhah�b�n   ð  a¡ ���^aTcR7dsR�]cbZ[\` ]WVH^abZj#h � ðE� X&� ´S>�q� ` ] ��� x ºcx � ã � z�` ^aT �Uª ® � ��� ��dsb\]cb�^�XHV�]c`@hqT-xö�bHz©zURmz�` o o-[wV��ZR;^izUb\RNhahqR�]_^a`@V�oEjaR�[wV�ja�sh�xü&���w~H�Qý1þ ¦tbZ[\rWV�ja` ]cv�^aTcRm¢Wj#hi^�^izUbwRNp_kWVH^a` bZ]Wh(b�n.^aTcR7` ]s¢W]c` ^aR���ds` [\R�]Whq` bZ]WV�ofhqlshi�^aR�[wh ��� x ºcx � Ð � 	 ��� x ºcx � á � zURthqR�R�^aTWVH^f^aTcR�l�R�¥cVZg5^ao lmg�bZ` ]Wg�`@dsRZ��V�]Wd7g�bZ]WhqRNp_kcR�]_^ao lZ�N^aTcR�¢Wj#hi^V�rcrcjabY¥s` [wVH^a` bZ]¤b�n�VZhqlu[\rs^ab�^a`@gmrPR�jq^akcjaeWVH^a` bZ]¤^aTcR�bZjal%TWVZh(^aTcR�haV�[\R7V�]WV�o l_^a`@g�hi^ajakWg5^akcjaR` jajaRNhqrPRNg5^a` XZRmb�nf^aTcR7V�]WV�o l_^a`@g�V�oEn¡bZja[¯b�nK^aTcR7g�bZ[\rWV�ja`@hqbZ]+RNp_kWVH^a` bZ]Wh�xü&���w~H�Qý&ÿ Þ�]9^aTcRShqkceWhi^a` ^aks^a` bZ]Ïb�n7XHV�ja`@V�eco RNh ��� x ºcx � º � �(` ]ÏRNp_kWVH^a` bZ]Wh ��� x ºcx � Ð � 	��� x ºcx � â � ��V�]Wd9` ]9^aTcRShqbZo ks^a` bZ] ��� x ºcx � ã � ^aTcRSdsR�rPR�]WdsR�]Wg�R¸b�nmn¡kc]Wg5^a` bZ]Wh%bZ]9^aTcR£hq[wV�o orWV�j#V�[\R�^aR�j � VZhmV�]6V�javZkc[\R�]_^m`@hmhqTcbHz�]-x�Þß^�`@h;^aTc`@hmrWV�j#V�[\R�^aR�j&^aTWVH^7`@h;` ]Wg�o kWdsRNd6VZhmVhqlu[�ePbZo>` ]_^ab ��� x ºcx � º � V�]Wd¤` ]_^ab�^aTcRmn¡kc]Wg5^a` bZ]Wh(n¡jabZ[ ^aTcR7g�bZ[\rWV�ja`@hqbZ]%RNp_kWVH^a` bZ]Wh�xÞßnKzUR;]cbHz©hqkceWhi^a` ^aks^aRm^aTcRmR�¥srcjaRNhahq` bZ]wn¡bZj(¹-ï ��� x ºcx � ã � ` ]_^ab�^aTcR�hqRNg�bZ]Wd+RNp_kWVH^a` bZ]%b�nV�]ul�b�nW^aTcR�g�bZ[\rWV�ja`@hqbZ]�hqlshi^aR�[wh ��� x ºcx � Ð � 	 ��� x ºcx � á � V�]Wd�g�bZ]Whi^ajakWg5^.^aTcR(vZR�]cR�j#V�ouhqbZo ks^a` bZ]n¡bZj d ï;eulw^aTcR�[\R�^aTcbsd¤b�n	g#TWV�j#VZg5^aR�ja`@hi^a`@g�h��_zURmz�` o o-bZes^#V�` ]d ï � ´SK� ´VP�q�f� � 7ï Ü)Ý í ÝWÜE» Z í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q�¨��Uú X&� ´S>�ú ´S � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù » � ðE� X&� ´S>�q� »�� ù�ù�ú X&� ´SE�ú ´S � ú�ï � ´SK�q�f� û � ´V û
¨��tï � ´SK�q�f�5� ��� Ñ º Ñ � ò �z�TcR�jaR��tï&`@h�V�o@hqb\V�]�V�jaec` ^aj#V�jal�n¡kc]Wg5^a` bZ]�ds` �ER�jaR�]_^a`@V�eco R�z�` ^aT�jaRNhqrPRNg5^(^ab ´S x� ^akWdsl6^aTcR�ePR�TWVYXu` bZj�b�n�^aTcR¤n¡kc]Wg5^a` bZ]Wh±¹-ï � ´Sf� ´VE�q�f� V�]Wd d ï � ´Sf� ´VE�q�f� x�Þßnlú�ï��0 � �^aTcR�]�` ]¤^aTcRmn¡kc]Wg5^a` bZ] d ï&^aTcRmn¡bZo o bHz�` ]cv�` ^aR�[ V�rcrPRNV�j#h�{ù�ù�ú X&� ´S>�ú ´S � ú�ï � ´SK�q�f� û � ´V û �z�Tc`@g#T£TWVZh�^aTcR�]WVH^akcjaR�b�ntV¤hqRNg�kco@V�j�^aR�ja[��-hq` ]Wg�R�` ^m`@h&rcjabZrPbZjq^a` bZ]WV�of^ab+^aTcR�nOVZhi^mXZRNg5^abZj´V �sV�]Wd\^aTcR;o@VH^q^aR�j � bZjtj#VH^aTcR�jN�_` ^#hU]cbZja[ � `@hUV�hqR�[\` o ` ]cRNV�j�^a` [\R&n¡kc]Wg5^a` bZ] � x.ÞßnfzUR&VZhahqkc[\R^aTWVH^��tï��� � ��^aTcR�]©^aTcR£n¡kc]Wg5^a` bZ] d ï¸z�` o omvZR�]cR�j#VH^aRSVÎhqRNg�kco@V�j%^aR�ja[*z�TcR�]©¢W]Wds` ]cv
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^aTcR�n¡kc]Wg5^a` bZ]¸¹ » n¡jabZ[�^aTcR7^aTc` j#d�RNp_kWVH^a` bZ]¸b�ntg�bZ[\rWV�ja`@hqbZ]�hqlshi^aR�[wh ��� x ºcx � Ð � 	 ��� x ºcx � á � x¦tbZ]WhqRNp_kcR�]_^ao lZ�U^ab�eckc` o@d2V�]ÏVZhqlu[\rs^ab�^a`@g¤^aTcR�bZjal±b�n;^aTcR�¢Wj#hi^¤V�rcrcjabY¥s` [wVH^a` bZ]�n¡bZjw^aTcRjab�^#V�jal�hqlshi^aR�[ ��� x ºcx  YÒ � ` ]\^aTcR�n¡bZja[ b�nE^aja` vZbZ]cbZ[\R�^aja`@g(` ^aR�[wh��_` ^U`@h�]cRNg�RNhahaV�jal�^ab�VZhahqkc[\Rú�ï � ´SK�q�f� 0 � � �tï � ´SK�q�f� 0 � Ñ ��� Ñ º Ñ º � �j�]WdsR�j�^aTc`@h�g�bZ]Wds` ^a` bZ]¤zURmbZes^#V�` ]

¹-ï � ´SK� ´VP�q�f� � 7ï Ü)Ý í ÝWÜE» T í � ´Sf�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� � ��� Ñ º Ñ ºc  �
d ï � ´Sf� ´VE�q�f� � 7ï Ü)Ý í ÝWÜE» Z í � ´Sf�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q�¨��(ú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù » � ðE� X&� ´S>�q� »	� Ñ ��� Ñ º Ñ º � �

� bW��n¡jabZ[ ^aTcR6` ]s¢W]c` ^aRS]ukc[�ePR�j�b�n�hqbZo ks^a` bZ]Wh%b�n7^aTcRS¢Wj#hi^%^izUb±RNp_kWVH^a` bZ]Wh%b�n7^aTcRg�bZ[\rWV�ja`@hqbZ]¸hqlshi^aR�[ ��� x ºcx � Ð � 	 ��� x ºcx � á � zUR�TWVYXZR�g#Tcb_hqR�]¸hqbZo ks^a` bZ]Wh ��À �ßrPR�ja` bsds`@g�V�ofz�` ^aTjaRNhqrPRNg5^�^ab�^aTcR�XZRNg5^abZj ´V �sn¡bZj�¹-ï&V�]Wd d ïYxö�bHz g�bZ]Whq`@dsR�j�^aTcR%hqRNg�bZ]Wd6V�rcrcjabY¥s` [wVH^a` bZ]Sb�n�VZhqlu[\rs^ab�^a`@g�^aTcR�bZjalZ�K`�x RZxKdsR�^aR�ja[\` ]cR^aTcR;n¡kc]Wg5^a` bZ]Wh%¹ » � ´SK� ´VE�q�f� � d » � ´Sf� ´VE�q�f� b�n-^aTcRmhqkceWhi^a` ^aks^a` bZ]%b�nfXHV�ja`@V�eco RNh ��� x ºcx � º � x.ÔK` j#hi^b�nEV�o osg�bZ]Whq`@dsR�jf^aTcRU^aTc` j#d7RNp_kWVH^a` bZ]�b�nc^aTcR�g�bZ[\rWV�ja`@hqbZ]7hqlshi^aR�[ ��� x ºcx � Ð � ^aTWVH^�dsR�^aR�ja[\` ]cRNh^aTcR&n¡kc]Wg5^a` bZ]%¹ » x­�&VYXu` ]cv�g�V�o@g�kco@VH^aRNd�^aTcR;rWV�jq^a`@V�oPdsR�ja` XHVH^a` XZRNh ú ¹-ï 3 ú ´S V�]Wd ú ¹-ï 3 ú ´V V�]WdTWVYXu` ]cv�hqkceWhi^a` ^aks^aRNdw^aTcR�[ ` ]_^ab�^aTcR;ja` vZT_^q�ßTWV�]Wd�[\R�[�ePR�jUb�nE^aTcR&^aTc` j#dwRNp_kWVH^a` bZ]wz�` ^aT+¹-ïV�]Wd d ïY�s^abZvZR�^aTcR�j�zURmz�` o o-vZR�^(^aTcRmn¡bZo o bHz�` ]cv\RNp_kWVH^a` bZ]-{
ùtú ¹ »ú ´V � X&� ´SE� û � � 7�·Ü)Ý í ÝWÜE» ú T í � ´Sf�q�f�ú ´S � 7ï Ü)Ý 8 ÝWÜE» T 8 � ´SK�q�f� É Þ ¦

í < 8 Ô øÅ §ù � ©Z� X&� ´SE�q� �
¨ 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE» � ð�T í �QZ 8 � É Þ ¦

í < 8 Ô øÅ §� ©Z� X&� ´SE�q�
¨��Uú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE» � T 8 � � T í � � ðE� É �q�q� É Þ ¦

í < 8 Ô øÅ §ù � ©Z� X&� ´SE�q� » �
¶ � 7ï Ü)Ý í ÝWÜE» � ú T í � ´SK�q�f�Q3 ú ´SE� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ��T\� � ´SK�q�f� �
¶ � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §� ðE� X&� ´S>�q� � ðE�*ZW� � ´SK�q�f�q� � � ��� Ñ º Ñ ºZº �z�TcR�jaR7^aTcR�hqlu[�ePbZo � ðE� É � hq` vZ]c` ¢WRNh�
 o 8:9 ï ð 8 x;Þ�]�^aTcR�ja` vZT_^q�ßTWV�]Wd�[\R�[�ePR�j;b�n�RNp_kWVH^a` bZ]
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��� x ºcx ºZº � ^aTcR�jaR�V�jaR�^aR�ja[wh�^aTWVH^mdsb+]cb�^mdsR�rPR�]Wd�bZ] ´V x�QSR�z�` o oKz�ja` ^aR�^aTcR�[�hqR�rWV�j#VH^aR�o lZ�ePRNg�V�kWhqR�` ^�`@hU^aTcRNhqRm^aR�ja[whU^aTWVH^�vZR�]cR�j#VH^aR&^aTcR7hqRNg�kco@V�j(^aR�ja[wh(` ]¤^aTcR7hqbZo ks^a` bZ]¤¹ » {

ö » Ô hqRNg � ¶ 7ï Ü)Ý í ÝWÜE» � ú T í � ´SK�q�f�Q3 ú Sf��T î>í � ´SK�q�f�q�ù � ðE� X&� ´SE�q�¶ 7ï Ü)Ý í ÝWÜE» � ð�T í � ´SK�q�f�5�*Z î>í � ´SK�q�f�q�� ðE� X&� ´S>�q�
¶ � ú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» � T î>í � ´SK�q�f�5� � T í � ´Sf�q�f�5� � ðE� É �q�q�ù � ðE� X&� ´SE�q� » �

��� Ñ º Ñ º�Ð �

z�` ^aT ð ¨ © �Ï� xö�bHz©` n.zUR�V�v_V�` ]¤z�ja` ^aR�V�]¤RNp_kWVH^a` bZ]%n¡bZj�¹ » � ´SK� ´VP�q�f� ��` ^�z�` o o>^#V��ZR;^aTcRmn¡bZja[ù�ú ¹ »ú ´V � X&� ´SE� û �¿ö » Ô hqRNg ¨ 7�·Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ú T í 3 ú ´Sf��T 8 � É Þ ¦ í < 8 Ô øÅ §ù � ©Z� X&� ´SE�q�
¨ 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ð�T í �*Z 8 � É Þ ¦ í < 8 Ô øÅ §� ©Z� X&� ´S>�q�
¨��±ú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � T 8 � � T í � � ðE� É �q�q� É Þ ¦ í < 8 Ô øÅ §ù � ©Z� X&� ´SE�q� » �
¶ � 7ï Ü)Ý í ÝWÜE» � ú T í 3 ú ´SP� É Þ ¦ í
Ô Å §ù � ðE� X&� ´SE�q� ��T\� �
¶ � 7ï Ü)Ý í ÝWÜE» T í É Þ ¦ í
Ô øÅ §� ðE� X&� ´SE�q� � ðE�*ZW�Y� � Ñ ��� Ñ º Ñ º_Ò �Þ�]_^aR�vZj#VH^a` bZ]%b�n.RNp_kWVH^a` bZ] ��� x ºcx º_Ò � eulw^aTcR�[\R�^aTcbsd¤b�n	g#TWV�j#VZg5^aR�ja`@hi^a`@g�htvZ` XZRNh¹ » � ´Sf� ´VE�q�f� �hö » Ô hqRNg � ´VX&� ´S>� ¨�
fï�¨�
 » � ��� Ñ º Ñ ºZá �z�TcR�jaR 
fï � 7�·Ü)Ý í ÝWÜE¬ 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ú T í 3 ú ´Sf��T 8 � É Þ ¦ í < 8 Ô øÅ §ù » � ð ¨ ©Z� X&� ´S>�q� � ©Z� X&� ´S>�q�
¨ 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ð�T í �*Z 8 � É Þ ¦ í < 8 Ô øÅ §ù � ð ¨ ©Z� X&� ´S>�q� � ©Z� X&� ´S>�q� �
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 » � �(ú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � T 8 � � T í � � ðE� É �q�q� É Þ ¦ í < 8 Ô øÅ §ù » � ©Z� X&� ´S>�q� » � ð ¨ ©Z� X&� ´SE�q� �
¶ � 7ï Ü)Ý í ÝWÜE» � ú T í 3 ú ´SE� É Þ ¦ í
Ô øÅ §ù » � ðE� X&� ´S>�q� » ��T\� � ´SK�q�f� �
¶ � 7ï Ü)Ý í ÝWÜE» T í É Þ ¦ í
Ô øÅ §ù � ð X&� SE�q� » � ðE�*ZW� � ´Sf�q�f�q� � ¨�ú » � ´Sf�q�f�5Ñ��R�jaR?ú » `@h�V�]±V�jaec` ^aj#V�jal¸XZRNg5^abZjq��n¡kc]Wg5^a` bZ]�ds` �ER�jaR�]_^a`@V�eco R+z�` ^aT�jaRNhqrPRNg5^�^ab ´S ��V�]WdS^aTcRhqlu[�ePbZo ö » Ô hqRNg � ´V*3 ´X dsR�]cb�^aRNh�V�XZRNg5^abZj(z�` ^aT�g�bZ[\rPbZ]cR�]_^#h´V ï´X ï ö ¦ ï6§» Ô hqRNg � ´V »´X » ö ¦ » §» Ô hqRNg � Ñ�Ñ�Ñ-� ´VZ¬´X ¬ ö ¦ ¬ §» Ô hqRNg �z�` ^aT%^aTcR�` j�kcrcrPR�j�` ]WdsR�¥¤g�bZ` ]Wg�`@ds` ]cv�z�` ^aT%^aTcRm]ukc[�ePR�j(b�nf^aTcR�g�bZ[\rPbZ]cR�]_^(b�nKXZRNg5^abZjU¹ » �´X±�YX&� ´SE� x� b%` ntzUR�¢W]Wd£Vw^aj#V�]Whin¡bZja[wVH^a` bZ]�b�n�^aTcR�n¡bZja[ ��� x ºcx � º � ^aj#V�]Whin¡bZja[\` ]cv ��� x ºcx  YÒ � ` ]_^ab��� x ºcx  Nã � �Z^aTcR�]%` ]w^aTcR&¢Wj#hi^(V�rcrcjabY¥s` [wVH^a` bZ]�^aTcR;` ]WdsRNhi^ajakWg5^a` eco R;hqRNg�kco@V�j�^aR�ja[wh ��ö » Ô hqRNg �´V*3 ´X�� �q� V�o jaRNVZdsl�V�rcrPRNV�j&` ]¸^aTcR7n¡kc]Wg5^a` bZ]ü¹ » � ´Sf� ´VE�q�f� x;ÞßntzUR�` ]_^aR�vZj#VH^aR�^aTcR�RNp_kWVH^a` bZ]n¡bZjm^aTcR�n¡kc]Wg5^a` bZ] d » �-` ^�z�` o o	ePR\RNVZhql�^ab�hqR�R�^aTWVH^m^aTcR\o@VH^q^aR�jmz�` o o�V�o@hqb�g�bZ]_^#V�` ]ShqRNg�kco@V�j^aR�ja[wh�rcjabZrPbZjq^a` bZ]WV�oW^ab � x��R�]Wg�R7` ^;g�V�]�ePR�g�bZ]Wg�o kWdsRNd¤^aTWVH^�^aTcR�jaR7`@h�]cbw^aja` vZbZ]cbZ[\R�^aja`@gmhqkceWhi^a` ^aks^a` bZ]¸b�n	XHV�ja` �V�eco RNh ��� x ºcx � º � ^aTWVH^7zUbZkco@d£VZg5^akWV�o ` ��R�^aTcR�^aj#V�]Whin¡bZja[ ��� Ñ º Ñ  YÒ �v. ��� Ñ º Ñ  Nã � x�Þ�]WdsRNhi^ajakWg5�^a` eco R�hqRNg�kco@V�jU^aR�ja[wh�V�jaR;rcjaRNhqR�]_^&V�[\bZ]cv�^aTcR7hqRNg�bZ]Wdu�ßbZj#dsR�jU^aR�ja[wh(z�` ^aT�jaRNhqrPRNg5^(^ab � ` ]^aTcR�jaR�o@VH^a` bZ]Wh ��� x ºcx � º � xö�bHz g�bZ]Whq`@dsR�j�^aTcR+^aj#V�]Whin¡bZja[ ��� x ºcx  YÒ � 	 ��� x ºcx  Nò � x�y(Tc`@h7`@h�VZg#Tc` R�XZRNd£^aTcjabZkcvZTS^aTcRkWhqR�b�n	^aTcR�` ]s¢W]c` ^aR���ds` [\R�]Whq` bZ]WV�o.hqlshi^aR�[ ��� x ºcx � Ò � x ³ h&zUR7TWVYXZR7[\R�]_^a` bZ]cRNd¸V�ePbHXZRZ�c^aTcR¢Wj#hi^�^izUb¸RNp_kWVH^a` bZ]Wh�b�n&hqlshi^aR�[wh ��� x ºcx � Ð � V�]Wd ��� x ºcx � Ò � g�bZ` ]Wg�`@dsRZ�.^aTcR�jaR�n¡bZjaR+^aTcR%n¡kc]Wg5�^a` bZ]Wh+b�n;^aTcR�¢Wj#hi^%V�rcrcjabY¥s` [wVH^a` bZ]±¹-ï¤V�]Wd d ï�V�jaR�R�¥srcjaRNhahqRNd±eul�^aTcR£haV�[\R�n¡bZja[�kco@V�R��� x ºcx � ã � � ��� x ºcx � ò � �tbZj ��� x ºcx ºc  � � ��� x ºcx º � � VZh�n¡bZj\^aTcR�^aj#V�]Whin¡bZja[ ��� Ñ º Ñ  YÒ �". ��� Ñ º Ñ  Nã � x�Uks^�^aTcR7RNp_kWVH^a` bZ]Wh(b�nK^aTcR�hqRNg�bZ]Wd�V�rcrcjabY¥s` [wVH^a` bZ]¤V�o jaRNVZdsl%ds` �ER�j�` ]�^aTcR�nOVZg5^�^aTWVH^;hqlshi�^aR�[ ��� x ºcx � Ò � hi^a` o o-` ]Wg�o kWdsRNh�` ]WdsR�¢W]c` ^aR�n¡kc]Wg5^a` bZ]Wh¸à » � ´SK�q�f� � ^ » � ´SK�q�f� x(y(TcR�rcjaRNhqR�]Wg�R�b�nhqkWg#Twn¡kc]Wg5^a` bZ]Wh�` ]w^aTcR;hqRNg�bZ]Wd\[\R�[�ePR�j#h�b�n-RNp_kWVH^a` bZ]Wh	n¡bZjt¹ » � d » V�o o bHz�h	kWh	^ab�kWhqR�^aTcR�[VH^\bZkcj\ds`@hag�jaR�^a` bZ]-x�y(TcR¤[\b_hi^�R�¥srPRNds` R�]_^\[\R�^aTcbsdÎhqR�R�[wh7^abSePR%^abSkWhqR¤V�]ÎV�rcrcjab_VZg#Tz�TcR�]Sz�` ^aT£^aTcR\TcR�o rSb�nUà » � ^ » zUR\VH^q^aR�[\rs^�^ab¤R�¥cg�o kWdsR�n¡jabZ[�^aTcb_hqR�RNp_kWVH^a` bZ]Wh;` ^aR�[wh]cbZ]s�ßrPR�ja` bsds`@g(z�` ^aTwjaRNhqrPRNg5^�^ab ´V �Z^aTWVH^�TWVYXZR�vZR�]cR�j#VH^aRNd7^aTcR&hqRNg�kco@V�j	^aR�ja[wh	` ]w¹ » � d » � hqR�Rn¡bZja[�kco@V ��� x ºcx ºZá �q� xÞ�]�b�^aTcR�j�zUbZj#dch��_^aTcR�n¡kc]Wg5^a` bZ]Wh�à » � ^ » hqTcbZkco@d¤ePR7g#Tcb_hqR�]¤` ]¸hqkWg#T�V�z(VYlw^aTWVH^�^aTcRn¡bZo o bHz�` ]cv\RNp_kWV�o ` ^a` RNh(z�` o o-ePRm^ajakcR»Qó� � ï·ï·ï »Qó� � ö » � ´Sf� ´VE�q�	� ¹-ï � d ï � à » �s� ´V ï ï·ï·ï � ´VZ¬ �2� �»Qó� � ï·ï·ï »Qó� � ÷ » � ´SK� ´VP�q�	� ¹-ï � d ï � ¹ » � à » � ^ » �s� ´V ï ï·ï·ï � ´VZ¬ �2� � ��� Ñ º Ñ ºuâ �
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bZj�R�¥srco `@g�` ^ao lZ� à » � ´SK�q�f� �¿ö » Ô hqRNg � ´Sf�q�f�5� ��� x ºcx ºZã �^ » � ´SK�q�f� �@÷ » Ô hqRNg � ´SK�q�f�5Ñ ��� x ºcx ºZò ���R�jaR ÷ » Ô hqRNg � ´Sf�q�f� `@h%V�]9` ^aR�[ ` ]WdsR�rPR�]WdsR�]_^%b�n ´V ` ]9^aTcR�n¡bZkcjq^aTÏRNp_kWVH^a` bZ]9b�n7hqlshi^aR�[��� x ºcx � Ò � V�]Wd+jaRNhqkco ^#htn¡jabZ[ ^aTcRmhqkceWhi^a` ^aks^a` bZ]¤b�n-^aTcRmrcjaR�Xu` bZkWhqo l�n¡bZkc]Wdwn¡kc]Wg5^a` bZ]Wh(¹-ïY� d ïH�¹ » �Pà » ` ]_^abw` ^N�PV�]Wd%^aTcR7R�¥sRNg�ks^a` bZ]�b�n	V�o vZR�ecj#V�`@g;bZrPR�j#VH^a` bZ]Wh(bZ]¤^aja` vZbZ]cbZ[\R�^aja`@g;rPbZo lu]cb��[\`@V�o@h�xj�rPbZ]whqkWg#T\Vmg#TcbZ`@g�R(b�nW^aTcR(n¡kc]Wg5^a` bZ]wà » ^aTcR(^aTc` j#d�RNp_kWVH^a` bZ]�b�nP^aTcR�hqlshi^aR�[ ��� x ºcx � Ò �^#V��ZRNhU^aTcRmn¡bZja[

ù�ú ¹ »ú ´V � X&� ´SE� û � 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ú T í 3 ú ´Sf��T 8 � É Þ ¦ í < 8 Ô Å §ù � ©Z� X&� ´SE�q�
¨ 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ð�T í ��Z 8 � É Þ ¦ í < 8 Ô øÅ §� ©Z� X&� ´SE�q�
¨��(ú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � T 8 � � T í � � ðE� É �q�q� É Þ ¦ í < 8 Ô øÅ §ù � ©Z� X&� ´SE�q� » �
¶ � 7ï Ü)Ý í ÝWÜE» � ú T í 3 ú ´SP� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ��T\� � ´Sf�q�f� �
¶ � 7ï Ü)Ý í ÝWÜE» T í É Þ ¦ í
Ô øÅ §� ðE� X&� ´SE�q� � ðE�*ZW�Y� � Ñ ��� Ñ º Ñ Ð � �y(TcR�[\R�^aTcbsd¤b�n	g#TWV�j#VZg5^aR�ja`@hi^a`@g�htvZ` XZRNh

¹ » � ´SK� ´VP�q�f� � 7�·Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ú T í 3 ú ´S-��T 8 � É Þ ¦ í < 8 Ô øÅ §ù » � ð ¨ ©Z� X&� ´SE�q� � ©Z� X&� ´S>�q�
¨ 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � ð�T í �*Z 8 � É Þ ¦ í < 8 Ô øÅ §ù � ð ¨ ©Z� X&� ´SE�q� � ©Z� X&� ´S>�q�
¨��Uú X&� ´S>�ú ´S � 7ï Ü)Ý í ÝWÜE» 7ï Ü)Ý 8 ÝWÜE»í < 8��9 � � T 8 � � T í � � ðE� É �q�q� É Þ ¦ í < 8 Ô øÅ §ù » � ð ¨ ©Z� X&� ´SE�q� � ©Z� X&� ´S>�q� »��
¶ � 7ï Ü)Ý í ÝWÜE» � ú T í 3 ú ´SP� É Þ ¦ í
Ô øÅ §ù » � ðE� X&� ´SE�q� » ��T\� � ¶ 7ï Ü)Ý í ÝWÜE» T í É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� » � ðE�*ZW�Y�5Ñ��� Ñ º Ñ ÐW  �
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Þ�]%V7hq` [\` o@V�jtz(VYl�bZ]cR&g�V�]w¢W]Wd\^aTcR&n¡kc]Wg5^a` bZ] d » � ´SK� ´VE�q�f� iu` n ^ » `@hUdsR�^aR�ja[\` ]cRNd\n¡jabZ[^aTcR�g�bZ]Wds` ^a` bZ] ��� x ºcx ºZò � �Y^aTcR�]7^aTcRtn¡kc]Wg5^a` bZ]�z�` o ou]cb�^	g�bZ]_^#V�` ]�hqRNg�kco@V�jf^aR�ja[whfecks^	z�` o oubZ]co lePR+R�¥srcjaRNhahqRNdSXu`@V¤n¡kc]Wg5^a` bZ]Wh�rPR�ja` bsds`@gwz�` ^aT�jaRNhqrPRNg5^�^ab ´V x ² n�g�bZkcj#hqRZ�>^aTc`@h7`@h�^ajakcRwbZ]^aTcRmVZhahqkc[\rs^a` bZ]\^aTWVH^U^aTcR;V�jaec` ^aj#V�jal�n¡kc]Wg5^a` bZ]Wh ú » V�]Wd�� » R�[\R�javZ` ]cv7` ]+^aTcR&` ]_^aR�vZj#VH^a` bZ]rcjabsg�RNhah�V�jaRmg�bZ]Whq`@dsR�jaRNd¤VZh(`@dsR�]_^a`@g�V�o o l+RNp_kWV�oE^abw��R�jabWx� b�^aTcRmbZes^#V�` ]cRNd%V�]WV�o l_^a`@g�R�¥srcjaRNhahq` bZ]Wh ��� x ºcx ºc  � � ��� x ºcx º � � hqTcbHz9^aTWVH^(^aTcR&n¡kc]Wg5^a` bZ]Wh¹-ïY� d ïY�W¹ » � d » g�bZ]Whi^a` ^aks^a` ]cvw^aTcR��mjaluo bHX
	��UbZvZbZo lukcePbHX�^aj#V�]Whin¡bZja[ ��� x ºcx � º � �u^ab%V�]�VZg�g�ks�j#VZg�l&b�n x � � » � g�bZ]_^#V�` ]mbZ]co l ��À �ßrPR�ja` bsds`@gKn¡kc]Wg5^a` bZ]Wh-z�` ^aT7jaRNhqrPRNg5^-^ab�^aTcR	nOVZhi^fXHV�ja`@V�eco RNh ´V xy(Tc`@h�rcjabZrPR�jq^il+`@h�V�o@hqb\XHV�o `@d%n¡bZj�RNVZg#T © �©� � º ��Ñ�Ñ�Ñ>� s ��` n�à 8 � ^ 8 V�jaR�dsR�^aR�ja[\` ]cRNd%n¡jabZ[^aTcR7g�bZ]Wds` ^a` bZ]Wh»Qóò � ï·ï·ï »Qóò � ö 8 � ´SK� ´VP�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ-� d 8 î-ï � à » � ^ » ��Ñ�Ñ�Ñ>� à 8 �s� ´V �2� �»Qóò � ï·ï·ï »Qóò � ÷ 8 � ´Sf� ´VE�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ>� d 8 î-ï � ¹ 8 � à » � ^ » ��Ñ�Ñ�Ñ-� à 8 � ^ 8 �s� ´V �2� Ñ

��� Ñ º Ñ Ð � �
³ h;jaR�v_V�j#dch�^aTcR�n¡kc]Wg5^a` bZ]Wh;¹ o < ïN� d o < ïY�>` ]SVZg�g�bZj#dcV�]Wg�R7z�` ^aT ��� x ºcx � Ò � ^aTcRwdsR�¢W]c` ]cvRNp_kWVH^a` bZ]Wh�dsb¸]cb�^�g�bZ]_^#V�` ]�V�]ul6V�jaec` ^aj#V�jal�n¡kc]Wg5^a` bZ]Wh��	V�]WdS^aTcR¤dsRNhi^ajakWg5^a` bZ]�b�n�hqRNg�kco@V�j^aR�ja[wh\VH^�^aTcR �(s ¨ü  � hi^aR�r±`@h�` [\rPb_hahq` eco RZx�y(TcR%n¡kc]Wg5^a` bZ]Wh±¹ o < ïN� d o < ïwz�` o o�g�bZ]_^#V�` ]ePb�^aT£hqRNg�kco@V�j�^aR�ja[wh&V�]Wd�` ^aR�[wh&rPR�ja` bsds`@g7z�` ^aT¸jaRNhqrPRNg5^�^ab ´V �EV�]Wd¸g�V�]�ePR�hqlu[�ePbZo `@g�V�o o lz�ja` ^q^aR�]�VZh¹ o < ï � ´SK� ´VP�q�f� �¿ö o < ïGÔ hqRNg � ´SK�q�f� ´VX&� ´SE� ¨9ó�^aR�ja[wh(rPR�ja` bsds`@g;z�` ^aT�jaRNhqrPRNg5^�^ab ´VPôZ�d o < ï � ´Sf� ´VE�q�f� �¿÷ o < ïGÔ hqRNg � ´SK�q�f� ´VX&� ´S>� ¨9ó�^aR�ja[wh(rPR�ja` bsds`@gmz�` ^aT�jaRNhqrPRNg5^(^ab ´VWô_���� Ñ º Ñ Ð_º �z�TcR�jaR;^aTcR7hqRNg�kco@V�j�g�buRnA+g�` R�]_^#h(bZ]co l%dsR�rPR�]Wd¤bZ] ´S V�]Wd � x��R�]Wg�R7V\g�bZ]Wg�o kWhq` bZ]�g�V�]�ePR7dsj#VYz�]-�sz�Tc`@g#T�`@h�XZR�jal+` [\rPbZjq^#V�]_^�n¡bZj(^aTcR7VZhqlu[\rs^ab�^a`@g^aTcR�bZjal�b�nEds` �ER�jaR�]_^a`@V�ouRNp_kWVH^a` bZ]WhKb�nc^aTcRUn¡bZja[ ��� x ºcx  YÒ � xfy(TcRU^aj#V�]Whin¡bZja[wVH^a` bZ] ��� Ñ º Ñ  YÒ �­.��� Ñ º Ñ  Nò � g�V�]�ePR�VZg#Tc` R�XZRNd¤` ]�^aTcR�g�o@VZhah�b�n.^aja` vZbZ]cbZ[\R�^aja`@gmhqkceWhi^a` ^aks^a` bZ]Wh&b�n	XHV�ja`@V�eco RNh(^abV�]£VZg�g�kcj#VZg�l%b�n x � � o � bZ]co lZx&y(TcR�jaR7`@h&]cb+R�¥cVZg5^mhqkceWhi^a` ^aks^a` bZ]¸b�n�XHV�ja`@V�eco RNh ��� x ºcx � º � ` ]^aTcR;g�o@VZhah	b�nP^aja` vZbZ]cbZ[\R�^aja`@gUn¡kc]Wg5^a` bZ]Wh��Z^aTWVH^tzUbZkco@d�^aj#V�]Whin¡bZja[�^aTcR&` ]c` ^a`@V�oWjab�^#V�jal�hqlshi^aR�[��� x ºcx  YÒ � ` ]_^ab�^aTcR7g�bZ[\rWV�ja`@hqbZ]¤hqlshi^aR�[¯b�nK^aTcR s ��^aT�V�rcrcjabY¥s` [wVH^a` bZ] ��� x ºcx � Ò � xy(TcR�hq` ^akWVH^a` bZ];n¡kc]WdcV�[\R�]_^#V�o o lmg#TWV�]cvZRNhE` ]�g�VZhqR	b�n_^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �E. ��� Ñ º Ñ ��� � �`�x RZxPz�TcR�]�^aTcR�g�bZ[\rWV�ja`@hqbZ]�hqlshi^aR�[ `@h&V+hqlshi^aR�[ b�ntV�]ul¤V�rcrcjabY¥s` [wVH^a` bZ]-x�ÔcbZj�^aTcR�[wV�rs�rc` ]cv ��� Ñ º Ñ  YÒ �1. ��� Ñ º Ñ ��� � hqkceWhi^a` ^aks^a` bZ]9b�nmXHV�ja`@V�eco RNh ��� x ºcx � º � `@h+dsR�^aR�ja[\` ]cRNdÎeul�^aTcR` ]s¢W]c` ^aR���ds` [\R�]Whq` bZ]WV�o&hqlshi^aR�[ b�n;o ` ]cRNV�j+rWV�jq^a`@V�o�ds` �ER�jaR�]_^a`@V�o�RNp_kWVH^a` bZ]Wh ��� x ºcx � á � x2y(TcRV�]WV�o lshq`@h(b�n.^aTc`@h�hqlshi^aR�[ hqTcbHz�hU^aTWVH^;VH^&V�]ul¤hi^aR�r�b�n © � ]cb�^�bZ]co l+n¡bZj © ¡ s � ^aTcR7RNp_kWVH�^a` bZ]Wh&g�bZ]_^#V�` ]¸V�jaec` ^aj#V�jalwn¡kc]Wg5^a` bZ]Wh�b�n.^aTcR7n¡bZja[§à 8 � ^ 8 ^aTWVH^;g�V�]�ePR�g#Tcb_hqR�]�` ]¸hqkWg#T¸Vz(VYl�^aTWVH^	^aTcR�l�zUbZkco@d�dsRNhi^ajabHl�hqRNg�kco@V�j.^aR�ja[wh	VH^�RNVZg#T\hi^aR�r-x ³ rcrco `@g�VH^a` bZ]\b�nP^aTcR�[\R�^aTcbsdb�n>g#TWV�j#VZg5^aR�ja`@hi^a`@g�hKV�o o bHz�hfkWh.^ab;¢W]Wd7^aj#V�]Whin¡R�j.n¡kc]Wg5^a` bZ]Wh.¹ 8 � d 8 ` ]\V�]\V�]WV�o l_^a`@g�V�o_n¡bZja[�n¡bZjRNVZg#T © xtÔcbZj�^aTc`@h�rckcjarPb_hqR�` ^�`@h�bZ]co l%]cRNg�RNhahaV�jal\^abw` ]_^aR�vZj#VH^aRmRNp_kWVH^a` bZ]Wh ��� x ºcx � á � VH^�^aTcR
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rcjaR�Xu` bZkWh�hi^aR�rWhS  � � ��Ñ�Ñ�ÑE�#©�¶  Zx	y(TukWh��un¡bZj�¹ 8 � d 8 zURmbZes^#V�` ]¤R�¥srcjaRNhahq` bZ]WhUb�nK^aTcRmn¡bZja[¹ 8 � ´Sf� ´VE�q�f� � ó�^aR�ja[wh(rPR�ja` bsds`@g;z�` ^aT�jaRNhqrPRNg5^�^ab ´VPôZ�d 8 � ´Sf� ´VE�q�f� � ó�^aR�ja[wh(rPR�ja` bsds`@g;z�` ^aT�jaRNhqrPRNg5^�^ab ´VPô© �   � � ��Ñ�Ñ�Ñ ��� Ñ º Ñ ÐZÐ �
� �H�E|�} Øu�5�O�H�ED%y(TcR\[wV�rcrc` ]cv�b�nt^aTcRw` ]c` ^a`@V�o	jab�^#V�jal¸hqlshi^aR�[ ��� x ºcx  YÒ � ` ]_^ab¤^aTcR+g�bZ[\rWV�ja` �hqbZ]�hqlshi^aR�[ b�n�V�]ulSV�rcrcjabY¥s` [wVH^a` bZ] ��� x ºcx ��� � g�V�]6ePRwrPR�jqn¡bZja[\RNdSz�` ^aT�V�]ul¸rcjaRNhag�ja` ePRNdVZg�g�kcj#VZg�l x � � 8 � ` ]¤^aTcR�g�o@VZhah(b�nf^aja` vZbZ]cbZ[\R�^aja`@g;hqkceWhi^a` ^aks^a` bZ]Wh�b�nKXHV�ja`@V�eco RNhUb�nf^aTcRmn¡bZja[��� x ºcx � º � x(QÏ` ^aT ©�. ° ^aTcR�jaR7R�¥s`@hi^&n¡bZja[wV�o>^aja` vZbZ]cbZ[\R�^aja`@g�hqkceWhi^a` ^aks^a` bZ]Wh&b�n	XHV�ja`@V�eco RNhb�nU^aTcR\n¡bZja[ ��� x ºcx � º � �E^aj#V�]Whin¡bZja[\` ]cv¤RNp_kWVH^a` bZ]Wh ��� x ºcx  YÒ � ` ]_^ab�RNp_kWVH^a` bZ]Wh ��� x ºcx ��� � ^aTWVH^V�o@hqbwg�bZ]_^#V�` ]¤` ]s¢W]c` ^aR�rPbHzUR�j�hqR�ja` RNh(b�n � xU¦tbZ]uXZR�javZR�]Wg�R&b�n.hqkWg#T�hqR�ja` RNhU`@h�rcjabZeco R�[wVH^a`@g�x�&VYXu` ]cv±g�bZ]Whi^ajakWg5^aRNd9^aTcR6hqkceWhi^a` ^aks^a` bZ]2b�n�XHV�ja`@V�eco RNh ��� x ºcx � º � ��`�x RZxUTWVYXu` ]cv�n¡bZkc]Wd^aTcR¤n¡kc]Wg5^a` bZ]Wh�¹ 8 � d 8 ��` ^w`@h�rPb_hahq` eco R%^ab6V�]WV�o lu��R+^aTcR¤XHV�o kcRNh   S � �5�q�f�(¶ ´S � �5�q�f�   V�]Wd  V � �5�q�f�K¶ ´V � �5�q�f�   x�yfbwV�]�VZg�g�kcj#VZg�l\b�n x � � » � ` ^&g�V�]¤ePR7g�bZ]Wg�o kWdsRNd%^aTWVH^  S � �5�q�f�.¶ ´S � �5�q�f�  v¡ �   ¹-ï � ´SK� ´VP�q�f�   �z�TcR�jaR ´S � �5�q�f� V�jaRthqo bHzSXHV�ja`@V�eco RNh>b�nsbZ]cR�b�ns^aTcRtg�bZ[\rWV�ja`@hqbZ]�hqlshi^aR�[wh ��� x ºcx  Nã � 	 ��� x ºcx ��� � xÔcbZj(hqlshi^aR�[whto bsg�V�o o l\]cbZ]cjaRNhqbZ]WV�]_^tbZ] �Uª ® � ��� �E^aTcR;]cbZja[ b�n-^aTcR&n¡kc]Wg5^a` bZ]%¹-ï(`@hURNVZhq` o lg�V�o@g�kco@VH^aRNd+n¡jabZ[¯n¡bZja[�kco@V ��� x ºcx ºc  � {  ¹-ï � ´SK� ´VE�q�f�   � K 3 ¢ � ��� Ñ º Ñ ÐuÒ �z�TcR�jaR¥K:`@hUV�g�bZ]Whi^#V�]_^tePbZkc]Wds` ]cv7^aTcR&` ]c` ^a`@V�oPn¡kc]Wg5^a` bZ] T}» � Sf�WVE�q�f� ` ]w^aTcRmdsR�¢W]c` ^a` bZ]WV�odsbZ[wV�` ] « k <-¬=< ïYx�y(TcR�]-�cbZeuXu` bZkWhqo lZ�  S � �5�q�f�.¶ ´S � �5�q�f�   � � K 3 ¢ ��� Ñ º Ñ Ð_á �V�]Wd�z�` ^aT �l. � �   S+¶ ´S   . � n¡bZj&V�o o ��ª ® � ��� �ß��z�TcR�jaRm^aTcR�g�bZ]Wds` ^a` bZ]�b�nK^aTcR7o bsg�V�o]cbZ]cjaRNhqbZ]WV�]Wg�Rmg#TWV�j#VZg5^aR�j(b�nf^aTcR7hqlshi^aR�[ ��� x ºcx  YÒ � `@hUn¡kco ¢Wo o RNd>xÔcbZjw^aTcR¸]cbZja[   V�¶ ´V   ^aTcR¸[wVH^q^aR�j%ePRNg�bZ[\RNh\nOV�j%[\bZjaR¸g�bZ[\rco `@g�VH^aRNd>x:Þ�]WdsR�RNd>�z�` ^aT2^aTcRS[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ ��. ��� Ñ º Ñ  Nã � ^aTcR£n¡kc]Wg5^a` bZ]2¹ » g�bZ]_^#V�` ]Wh%V±hqRNg�kco@V�j+^aR�ja[rcjabZrPbZjq^a` bZ]WV�oc^ab � x.QÏTcR�]+¢W]Wds` ]cv�^aTcR�n¡kc]Wg5^a` bZ] d » ^aTc`@ht^aR�ja[ vZR�]cR�j#VH^aRNhtV�hqRNg�kco@V�j�^aR�ja[rcjabZrPbZjq^a` bZ]WV�oE^ab � » �Phqb   V � �5�q�f�.¶ ´V � �5�q�f�   �Ï� ��` ni�WRZx vWx � � � K � î-ï x ��R�]Wg�R�` ^�n¡bZo o bHz�h^aTWVH^�z�` ^aTcbZks^\hqbZ[\RwRNhahqR�]_^a`@V�oUVZdcds` ^a` bZ]WV�otg�bZ]Wds` ^a` bZ]Wh7rcks^�bZ]6^aTcR%` ]c` ^a`@V�o�n¡kc]Wg5^a` bZ]Wh X �T}» � Z#» ` ^�`@h(` [\rPb_hahq` eco Rm^ab\bZes^#V�` ]%^aTcR¥�Y�ßrcjabY¥s` [\` ^ilwb�n V � �5� X � V�]Wd ´V � �5� X � x
<>= � A�CKM¡DNM����I~�GPCKIKM¡DNMOGPC�,/�ßGWF�~�G#�&')�sFHM�,NGPC°�v�>J��sDNMOGPC�,
Þ�] � RNg5^a` bZ] � x º�zUR;dsRNhag�ja` ePRNdw^aTcR;V�o vZbZja` ^aTc[ n¡bZjt¢W]Wds` ]cv7^aTcR&n¡kc]Wg5^a` bZ]WhU¹>í � d ímn¡bZjt^aTcjaR�Rg�o@VZhahqRNh&b�ntg�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh�{�g�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh&b�n�^aTcR7¢Wj#hi^�V�rcrcjabY¥s` [wVH^a` bZ]��� x ºcx  Nã � �c^aTcb_hqR�b�n.^aTcR s ��^aTSV�rcrcjabY¥s` [wVH^a` bZ] ��� x ºcx  Nò � V�]Wd�^aTcb_hqR7b�n�V�]ul � ` ]Wg�o kWds` ]cv+^aTcR` ]s¢W]c` ^aR � V�rcrcjabY¥s` [wVH^a` bZ] ��� x ºcx ��� � x)j�]WdsR�j(g�R�jq^#V�` ]%g�bZ]Wds` ^a` bZ]Wh�^aTcR¥�mjaluo bHX
	��UbZvZbZo lukcePbHX^aj#V�]Whin¡bZja[ ��� x ºcx � º � TWVZh�V�^aja` vZbZ]cbZ[\R�^aja`@g&n¡bZja[��cecks^&` ^�^akcja]Wh�bZks^�^aTWVH^�` ]�^aTc`@h�g�VZhqR;^aTcR
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g�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh�hqTcbZkco@d�ePR�hqbZo XZRNd6z�` ^aT�^aTcR¤` ]c` ^a`@V�o(g�bZ]Wds` ^a` bZ]Wh�ds` �ER�ja` ]cv¸n¡jabZ[^aTcb_hqR¸vZ` XZR�]±n¡bZjw^aTcR¸` ]c` ^a`@V�o&RNp_kWVH^a` bZ]Wh ��� x ºcx  YÒ � x©QSR¸zUbZkco@dÎo ` �ZR�^ab�R�[\rcTWVZhq` ��R�^aTc`@h` [\rPbZjq^#V�]_^�g�` j#g�kc[whi^#V�]Wg�RZ�EePRNg�V�kWhqR�z�TcR�]��ikWhi^a` n¡lu` ]cv¶�mjaluo bHX
	��UbZvZbZo lukcePbHX+[\R�^aTcbsd�n¡bZjds` �ER�jaR�]_^¤g�o@VZhahqRNh�b�n�bZj#ds` ]WV�jal�ds` �ER�jaR�]_^a`@V�o�RNp_kWVH^a` bZ]Wh�^aTcR¸bHXZR�jaz�TcR�o [\` ]cvS[wV��ibZja` ^il�b�nV�ks^aTcbZj#h�n¡bZja[�kco@VH^aR�^aTcR�bZjaR�[wh�bZ]"�Y�ßrcjabY¥s` [\` ^il�b�n-R�¥cVZg5^(V�]Wd%VYXZR�j#V�vZRNd�hqbZo ks^a` bZ]Wh�n¡bZjt^aTcRhaV�[\Rm` ]c` ^a`@V�ofg�bZ]Wds` ^a` bZ]Wh�x� b�zUR�z�` o oPo bubZ��n¡bZjUhqkWg#T+` ]c` ^a`@V�oEg�bZ]Wds` ^a` bZ]Wh�n¡bZjUg�bZ[\rWV�ja`@hqbZ]wRNp_kWVH^a` bZ]Wh	^aTWVH^UzUbZkco@dvZkWV�j#V�]_^aR�R£^aTcR�R�¥s`@hi^aR�]Wg�R6b�n�^aja` vZbZ]cbZ[\R�^aja`@gShqkceWhi^a` ^aks^a` bZ]Wh�b�n�XHV�ja`@V�eco RNh¤b�n�^aTcR6n¡bZja[��� x ºcx � º � xfQSRt�u]cbHz6^aTWVH^f^aTcRU]cRNg�RNhahaV�jal;g�bZ]Wds` ^a` bZ]�n¡bZjf^aTcRtR�¥s`@hi^aR�]Wg�Rtb�n ��À �ßrPR�ja` bsds`@gthqkces�hi^a` ^aks^a` bZ]Wh(b�nKXHV�ja`@V�eco RNht`@hU^aTcR;RNp_kWV�o ` ^ilwb�nfn¡kc]Wg5^a` bZ]Wh�ú	í � ´SK�q�f� ����í � ´Sf�q�f� � ð �   � � ��Ñ�Ñ�Ñq�^ab���R�jabWx�j�]WdsR�jt^aTcRNhqR;g�bZ]Wds` ^a` bZ]Wh	^aTcR�n¡kc]Wg5^a` bZ]Wh�¹>ímV�]Wd d ímV�jaR�R�¥srcjaRNhahqRNd�eul�n¡kc]Wg5^a` bZ]Wh��� x ºcx ºc  � � ��� x ºcx º � � �sV�]Wd¤` n.zUR�hqkceWhi^a` ^aks^aR � �2� ` ]¤^aTcR�[��s^aTcR�]¹-ï � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � 7ï Ü)Ý í ÝWÜE» T í � ´S �O� �q�f�5�q�f� É ¦ ù � ðE� ´V �O� �q�f�q�q�ù � ðE� X&� ´S �O� �q�f�q�q� ��Ï� � ��� Ñ Ð Ñ   �
d ï � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � 7ï Ü)Ý í ÝWÜE» Z í � ´S �O� �q�f�5�q�f� É Þ ¦ í
Ô øÅ ¦ � Ô ��§(§ù � ðE� X&� ´S �O� �q�f�q�q�¨��(ú X&� ´S �O� �q�f�q�ú ´S � 7ï Ü)Ý í ÝWÜE» T í � ´S �O� �q�f�5�q�f� É Þ ¦ í
Ô øÅ ¦ � Ô ��§(§ù » � ðE� X&� ´S �O� �q�f�q�q� » � ��2� Ñ

��� Ñ Ð Ñ � �ÔcbZjK^aTcR�V�ePbHXZRUjaRNVZhqbZ]-�Y` ]�^aTcR(¢Wj#hi^	V�rcrcjabY¥s` [wVH^a` bZ]7^aTcR(XZRNg5^abZj#h   S �O� �q�f�_¶ ´S �O� �q�f�   �  V �O� �q�f�K¶ ´V �O� �q�f�   V�jaR;]cb�^�RNp_kWV�oE^ab\��R�jab\XZRNg5^abZj#hUePRNg�V�kWhqRS �O� �q�f�.¶ ´S �O� �q�f� � � ¹-ï � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f�5�V �O� �q�f�K¶ ´V �O� �q�f� � � d ï � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f�5Ñ ��� Ñ Ð Ñ º �
y(TcRNhqR�]cbZja[whUTWVYXZRmbZj#dsR�j x � �f� z�Tc`@g#T¤`@h�jaR�^#V�` ]cRNd%` ]�V�]ul © ��^aT�V�rcrcjabY¥s` [wVH^a` bZ]-xy(TukWh���` ^�`@h	rPb_hahq` eco RU^abm¢W]Wd\V¥�mjaluo bHX
	��UbZvZbZo lukcePbHX�^aj#V�]Whin¡bZja[üb�nP^aTcR(n¡bZja[ ��� x ºcx � º �` ]�V7^aja` vZbZ]cbZ[\R�^aja`@g�n¡bZja[ � ` ]%^aTcRmn¡bZja[ b�nfn¡kc]Wg5^a` bZ]Wh ��À �ßrPR�ja` bsds`@g;z�` ^aT¤jaRNhqrPRNg5^(^ab ´Vs� ` ]g�VZhqR�bZ]cR&g�V�o@g�kco@VH^aRNh	^aTcR;hqbZo ks^a` bZ]wb�n-g�bZ[\rWV�ja`@hqbZ]\RNp_kWVH^a` bZ]Wh�z�` ^aTw^aTcR�` ]c` ^a`@V�oEg�bZ]Wds` ^a` bZ]WhdsR�¢W]cRNd%n¡jabZ[¯^aTcRmn¡bZo o bHz�` ]cv�jaR�o@VH^a` bZ]Wh�{Kn¡bZj(^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �­. ��� Ñ º Ñ  Nã �

´S �O� �q�f� ¨ � ¹-ï � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � SW�_�´V �O� �q�f� ¨ � d ï � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � V�� i ��� Ñ Ð Ñ Ð �n¡bZj(^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �). ��� Ñ º Ñ  Nò �
´S �O� �q�f� ¨ o7í 9 ï � í ¹>í � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � SW�Z�
´V �O� �q�f� ¨ro7í 9 ï � í d í � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � V�� i ��� Ñ Ð Ñ Ò �
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V�]Wd%n¡bZj(^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �­. ��� Ñ º Ñ ��� �

´S �O� �q�f� ¨ 7í
]-ï � í ¹>í � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � SW�_�
´V �O� �q�f� ¨ 7í
]-ï � í d í � ´S �O� �q�f�5� ´V �O� Ñ �f�5�q�f� � V��ZÑ ��� Ñ Ð Ñ á �

Ótp_kWVH^a` bZ]Wh ��� x ÐWx Ð � 	 ��� x ÐWx á � V�jaR6n¡kc]Wg5^a` bZ]s��^aj#V�]Whag�R�]WdsR�]_^SRNp_kWVH^a` bZ]Wh�^aTWVH^S` ]Wg�o kWdsR´S �O� �q�f� V�]Wd ´V �O� �q�f� VZh�kc]c�u]cbHz�]Wh·i SW�_�WV�� V�jaR�^aTcR&` ]c` ^a`@V�oWXHV�o kcRNh	n¡bZj�^aTcR&` ]c` ^a`@V�oEhqlshi^aR�[��� x ºcx  YÒ � x	QÏTcR�]�hqbZo Xu` ]cvwhqkWg#T¤RNp_kWVH^a` bZ]Wh��cVZh�V\jakco RmbZ]cR�hqTcbZkco@d¤kWhqR7ds` �ER�jaR�]_^�` ^aR�j#VH^a` bZ][\R�^aTcbsdch � g5nix*�(V��uTuXHV�o bHX ®  �� � �c` ]Wg�o kWds` ]cv\^aTWVH^�b�n.hq` [\rco R�` ^aR�j#VH^a` bZ]Wh�xÔcbZj(^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �­. ��� Ñ º Ñ  Nã �
´S[¦ íO§ �O� �q�f� � SW��¶S� ¹-ï � ´S[¦ íNî-ï6§ �O� �q�f�5� ´V#¦ íNî-ï6§ �O� �q�f�5�q�f�5�´V#¦ íO§ �O� �q�f� � V���¶S� d ï � ´S[¦ íNî-ï6§ �O� �q�f�5� ´V#¦ íNî-ï6§ �O� �q�f�5�q�f�5Ñ ��� Ñ Ð Ñ â �

³ ^�^aTcRm¢Wj#hi^&hi^aR�r
´S[¦ ï6§ �O� �q�f� � SW��¶S� ¹-ï � SW�_�WV��Z�q�f�5�´V#¦ ï6§ �O� �q�f� � V���¶S� d ï � SW�_�WV��Z�q�f�5Ñ ��� Ñ Ð Ñ ã �ÔcbZj(^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �). ��� Ñ º Ñ  Nò � zURmbZes^#V�` ]

´S[¦ íO§ �O� �q�f� � SW��¶ o7 8:9 ï � 8 ¹ 8 � ´S[¦ íNî-ï6§ �O� �q�f�5� ´V#¦ íNî-ï6§ �O� �q�f�5�q�f�5�
´V#¦ íO§ �O� �q�f� � V���¶ o7 8:9 ï � 8 d 8 � ´S[¦ íNî-ï6§ �O� �q�f�5� ´V#¦ íNî-ï6§ �O� �q�f�5�q�f�5�´S[¦ � § �O� �q�f� � SW�_� ´V#¦ � § �O� �q�f� � V��Z�ñð �   � � ��Ñ�Ñ�Ñ i

��� Ñ Ð Ñ ò �
V�]Wd%n¡bZj(^aTcR�[wV�rcrc` ]cv ��� Ñ º Ñ  YÒ �­. ��� Ñ º Ñ ��� �

´S[¦ íO§ �O� �q�f� � SW��¶ 7 8 ]-ï � 8 ¹ 8 � ´S[¦ íNî-ï6§ �O� �q�f�5� ´V#¦ íNî-ï6§ �O� �q�f�5�q�f�5�´V#¦ íO§ �O� �q�f� � V���¶ 7 8 ]-ï � 8 d 8 � ´S[¦ íNî-ï6§ �O� �q�f�5� ´V#¦ íNî-ï6§ �O� �q�f�5�q�f�5�´S[¦ � § �O� �q�f� � SW�Z� ´V#¦ � § �O� �q�f� � V��Z�ñð �   � � ��Ñ�Ñ�ÑEÑ
��� Ñ Ð Ñ   � �

ö�bHz9zUR�z�` o oWvZ` XZR&hqbZ[\R�^ab�^#V�o@h�b�nE^aTc`@hUVZhqlu[\rs^ab�^a`@g(^aTcR�bZjal�b�n>o bsg�V�o o l�]cbZ]cjaRNhqbZ]WV�]Wg�Rhqlshi^aR�[wh.z�` ^aTwhqo bHzÎV�]Wd7nOVZhi^	XHV�ja`@V�eco RNh.b�nW^aTcR(n¡bZja[ ��� x ºcx   � xfQSR�z�ja` ^aR(^aTcR�[�` ]�^aTcR(n¡bZja[b�n	V�]�V�o vZbZja` ^aTc[�x� ^aR�r£ Zx.ÞßnKzURmV�jaR&vZ` XZR�]w^aTcRmR�jajabZj#h � ï�V�]Wd � » n¡bZjt^aTcR�hqbZo ks^a` bZ]%b�nfRNp_kWVH^a` bZ] ��� x ºcx   �z�` ^aTc` ]Î^aTcR�^a` [\R�` ]_^aR�jaXHV�o ��ª ® � ��� �ß�w^aTcR�]9zUR�z�` o o�¢Wj#hi^+dsR�¢W]cR�^aTcR�XHV�o kcRNh/�_ï%V�]Wd� » g#TWV�j#VZg5^aR�ja` ��` ]cvS^aTcRSdsR�Xu`@VH^a` bZ]Whwb�nm^aTcR¸ja` vZT_^q�ßTWV�]WdÎ[\R�[�ePR�j#h+b�nm^aTcR£V�rcrcjabY¥s` [wVH^aR
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RNp_kWVH^a` bZ]Wh ��� x ºcx � � n¡jabZ[2^aTcR�ja` vZT_^q�ßTWV�]Wd;[\R�[�ePR�j#h>b�n_^aTcR�vZ` XZR�]mRNp_kWVH^a` bZ]Wh ��� x ºcx   � x-QÏTcR�]¢W]Wds` ]cv¶�_ï\V�]Wdl� » �.` ]6n¡bZja[�kco@V�R ��� x ºcx   � � bZ]cR+hqTcbZkco@d�hqkceWhi^a` ^aks^aRZ�.RZx vWx � ï 3 � V�]Wd � » 3 �` ]Whi^aRNVZd¤b�n � ï;V�]Wd � » x�y(TcR7g�bZ[\rPR�]WhaVH^a` bZ]¤b�nK^aTcR7dsR�Xu`@VH^a` bZ]¤b�nK^aTcR7hqbZo ks^a` bZ]Wh��cRNp_kWV�oE^ab� ï 3 � V�]Wd � » 3 � �sz�` o o>ePRmn¡bZkc]Wd%^aTcjabZkcvZT�VZhqlu[\rs^ab�^a`@g&^aTcR�bZjalZx� ^aR�r � x1�m]cbHz�` ]cv%^aTcRwXHV�o kcRNh¥�_ï�V�]Wdl� » �fzUR\¢W]Wd|� vZ` Xu` ]cv¤^aTcRwrco@VZg�Rwb�n/`i^ajakc]s�g�VH^a` bZ]*bwb�n.^aTcR�ÔcbZkcja` R�j&hqR�ja` RNh(n¡bZj�^aTcR7n¡kc]Wg5^a` bZ]Wh T � Sf�WVE�q�f� � Z � Sf�WVE�q�f� x&ö�bHzõ` ]Whi^aRNVZdb�nK^aTcR�jab�^#V�jal+hqlshi^aR�[ ��� x ºcx   � zURmz�` o ofg�bZ]Whq`@dsR�j(^aTcR�[�kco ^a` n¡jaRNp_kcR�]Wg�l%hqlshi^aR�[�
S�Z� � �UT}» � Sf�WVE�q�f� 0 � 7�·Ü)Ý í ÝWÜE» T í � Sf�q�f� É Þ ¦ í
Ô Å § ��
V�Z� �YX&� SE� ¨ �[Z#» � Sf�WVE�q�f� 0 X&� SE� ¨ � 7�·Ü)Ý í ÝWÜE» Z í � Sf�q�f� É Þ ¦ í
Ô Å § �S �O� �q�f� � SW�Z� V �O� �q�f� � V��Z�

��� Ñ Ð Ñ  Z  �
z�` ^aT�` ^#h�ja` vZT_^q�ßTWV�]WdS[\R�[�ePR�j#h7ePR�` ]cv�^aja` vZbZ]cbZ[\R�^aja`@g\rPbZo lu]cbZ[\`@V�o@h7z�` ^aT�jaRNhqrPRNg5^7^ab V �ecks^&]cb�^�` ]s¢W]c` ^aR7hqR�ja` RNh�x� ^aR�r±ºcx�QSR¤V�rcrco l£^aTcR%bZrPR�j#VH^abZj�� Å b�n&VYXZR�j#V�vZ` ]cv¤z�` ^aT�jaRNhqrPRNg5^7^ab£rcTWVZhqR+XHV�ja` �V�eco RNh V �H^ab&^aTcR(ja` vZT_^q�ßTWV�]Wd7[\R�[�ePR�j#hKb�nWRNp_kWVH^a` bZ]Wh ��� x ÐWx  Z  � `�x RZxYzURU¢W]Wd7^aTcR�g�bZ[\rWV�ja`@hqbZ]n¡kc]Wg5^a` bZ]Wh

´T}» � ´SK�q�f� � � Å ® T}» � ´Sf�WVE�q�f� �
0  ����À � ¬

»Qóò � ï·ï·ï »Qóò � T}» � ´SK�WVE�q�f�s�
V ï ï·ï·ï �
VZ¬ � T\� � ´SK�q�f�5�
´Z#» � ´SK�q�f� � ZW� � ´SK�q�f�

��� Ñ Ð Ñ   � �
V�]WdÎg�bZ]Whi^ajakWg5^\^aTcR�g�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh\b�n&^aTcR¤¢Wj#hi^N� s ��^aT9bZjwV�]ul±V�rcrcjabY¥s` [wVH^a` bZ]��� x ºcx  Nã � � ��� x ºcx  Nò � �WbZj ��� x ºcx ��� � x�ÔcbZj&R�¥cV�[\rco RZ�Wz�ja` ^aR7^aTcR�VYXZR�j#V�vZRNd%hqlshi^aR�[§b�n.^aTcR s ��^aTV�rcrcjabY¥s` [wVH^a` bZ]+n¡bZj ��� x ÐWx  Z  � {� ´S�Z� � �UT\� � ´SK�q�f� ¨ o7 8:9 » � 8 à 8 � ´Sf�q�f�5�� ´V�Z� �°X&� ´S>� ¨ �[ZW� � ´SK�q�f� ¨ o7 8:9 » � 8 ^ 8 � ´SK�q�f�5Ñ ��� Ñ Ð Ñ  Nº �

� ^aR�r±ÐWx±yfb£z�ja` ^aR%^aTcR�RNp_kWVH^a` bZ]Wh ��� x ÐWx  Nº � kc]c`@p_kcR�o l�` ^\`@h�]cRNg�RNhahaV�jalS^ab£¢W]Wd�^aTcR^aj#V�]Whin¡R�j(n¡kc]Wg5^a` bZ]Wh S � ´S ¨ o7 8:9 ï � 8 ¹ 8 � ´SK� ´VP�q�f�5�V � ´V ¨ o7 8:9 ï � 8 d 8 � ´SK� ´VP�q�f�5Ñ ��� Ñ Ð Ñ  �Ð �
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´S �O� �q�f� ¨ o7 8:9 ï � 8 ¹ 8 � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � SW�_�
´V �O� �q�f� ¨ o7 8:9 ï � 8 d 8 � ´S �O� �q�f�5� ´V �O� �q�f�5�q�f� � V��ZÑy(TcR�]�zUR�z�` o ofhqbZo XZR;^aTcR\¦UV�kWg#Tul+rcjabZeco R�[¯n¡bZj�^aTcR7g�bZ[\rWV�ja`@hqbZ]¤RNp_kWVH^a` bZ]Wh ��� x ÐWx  Nº �z�` ^aT�^aTcR�` ]c` ^a`@V�oKXHV�o kcRNh ´S �O� �q�f�5� ´V �O� �q�f� x���bHzUR�XZR�jN�Whq` ]Wg�R�^aTcR�VYXZR�j#V�vZ` ]cv\bZrPR�j#VH^abZj�� ÅjaRNhqkco ^#h�` ]¸VwhqR�rWV�j#VH^a` bZ]¤b�n.[\bHXZR�[\R�]_^#h�V�]Wd%^aTcR�hqkceWhqlshi^aR�[�b�n­\%��^aT�bZj#dsR�j�ds` �ER�jaR�]_^a`@V�oRNp_kWVH^a` bZ]WhKn¡bZj ´S dsbuRNh.]cb�^�g�bZ]_^#V�` ]�^aTcR�XZRNg5^abZj ´V ��^aTcR&¦UV�kWg#Tul�rcjabZeco R�[�hqTcbZkco@d�ePR�hqbZo XZRNdn¡bZj(^aTcR7hqkceWhqlshi^aR�[�b�n.hqo bHz©XHV�ja`@V�eco RNhUbZ]co lE{� ´S
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� h	^aR�ja[wh��u^aTcRmvZR�]cR�j#VH^a` ]cv�RNp_kWVH�^a` bZ] �_� ¦ � §�Z� �:�7� � ¦ � § �q�5� � � 0 � ¦ � § � � ¦ � § �q�q�5Ñ ��� Ñ Ò Ñ   �³ hahqkc[\Rm^aTWVH^�^aTcR�vZR�]cR�j#V�o>hqbZo ks^a` bZ]¤b�nK^aTc`@h�vZR�]cR�j#VH^a` ]cv�RNp_kWVH^a` bZ]¤`@h(�u]cbHz�]-{
� ¦ � § � �q� � ú � �5� K �5� ��� Ñ Ò Ñ � �z�TcR�jaR�K�`@h�V�]¤�E��ds` [\R�]Whq` bZ]WV�oEXZRNg5^abZj(b�n.V�jaec` ^aj#V�jalwg�bZ]Whi^#V�]_^#h�x­2�R�rco@VZg�` ]cv�` ] �7� �W�q�5�q�f�^aTcR6XHV�ja`@V�eco R � eul9^aTcR£n¡kc]Wg5^a` bZ]ÈúU�&zURSbZes^#V�` ]©V�]cR�z�n¡kc]Wg5^a` bZ]õdsR�rPR�]Wds` ]cvÎbZ]Ï^aTcRrWV�j#V�[\R�^aR�j#hIK �q� V�]Wd¤bZ]%^a` [\RZ{

� ; � �5� K �q�f� 0 �7� ú � �5� K �5�W�5�q�f�5Ñ ��� Ñ Ò Ñ º �yfb�^aTc`@htn¡kc]Wg5^a` bZ]¤zURmg�V�]¤V�rcrco l\^aTcR;^a` [\R�VYXZR�j#V�vZ` ]cv�bZrPR�j#VH^abZj%� Í ® � ; �fdsR�^aR�ja[\` ]cRNdn¡jabZ[¯n¡bZja[�kco@V �  Zx  Zx á � {� Í ® � ; � �µ´� ; � K �q�f� � o ` [Ù*),+  � Ùò � � ; � �5� K �q�f�s�Z�5Ñ ��� Ñ Ò Ñ Ð �
Þ�]w^aTc`@hUg�VZhqR�^aTcRmg�bZ[\rWV�ja`@hqbZ]\RNp_kWVH^a` bZ]+b�n>^aTcR�¢Wj#hi^(V�rcrcjabY¥s` [wVH^a` bZ]\z�` o oPePR;z�ja` ^q^aR�]` ]¤^aTcRmn¡bZja[ � ´��Z� �µ´� ; � K �q�f�5� ��� Ñ Ò Ñ Ò �V�]Wd¤R�Xu`@dsR�]_^ao l+` ^&g�V�]¤ePR�` ]_^aR�vZj#VH^aRNd%ja` vZT_^�VYz(VYlE{

´� � �5�q�f� �µ´� ; � K �q�f�#� ¨ �N��Ñ ��� Ñ Ò Ñ á �Þß^	`@h.TWV�j#d7^abmR�¥srPRNg5^	^aTWVH^.^aTcR�hqbZo ks^a` bZ]WhKb�nW^aTcR�hqlshi^aR�[ �  Zx ºcx   � � � � �5�q�f� V�]Wd ´� � �5�q�f� �zUbZkco@d%ePR¥�Y��g�o b_hqR;` ]¤]cbZja[�iu^aTcR�jaR�n¡bZjaRmhqbZ[\RmzUbZja�ZR�j#htjaRNg�bZ[\[\R�]Wd+jaR�rco@VZg�` ]cv�^aTcR�XZRNg5^abZjK � bZj�^aTcR+XZRNg5^abZj�b�n�` ]c` ^a`@V�otXHV�o kcRNh �N�Y� ` ]�g�bZ[\rWV�ja`@hqbZ]SRNp_kWVH^a` bZ]Wh�eul¸^aTcRwn¡kc]Wg5^a` bZ] ´� x³ né^aR�j(^aTWVH^U^aTcRmg�bZ[\rWV�ja`@hqbZ]wRNp_kWVH^a` bZ]+b�n-^aTcR&¢Wj#hi^(V�rcrcjabY¥s` [wVH^a` bZ]\n¡bZj �  Zx ºcx   � ^#V��ZRNh	^aTcRn¡bZja[ � ´��Z� �µ´� ; � ´�c�q�f�5� ��� Ñ Ò Ñ â �V�]Wd±^aTc`@h\z(VZh�^aTcR¸hqkce��iRNg5^wb�nm` ]Wp_kc` jal�` ]±^aTcR�zUbZja��b�nm[wV�]ul�[wVH^aTcR�[wVH^a`@g�`@V�]Wh�xY�Uks^` ^+hqTcbZkco@d�ePR¤]cb�^aRNd�^aTWVH^�^aTcR¤rcjabsg�RNdskcjaR%b�n;g#TWV�]cvZ` ]cvÂK ^ab ´� `@h�]cb�^\hi^ajabZ]cvZo l6XHV�o `@d>x
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´½ � - � K �q�f� � o ` [Ù*),+  � Ùò � ½ � - �q�5� K �q�f�s�Z�5Ñ ��� Ñ Ò Ñ   � �
Þß^U`@h�^aTcR&n¡bZja[�kco@V ��� x Òsx   � � ^aTWVH^(dsR�¢W]cRNh�^aTcR;VYXZR�j#V�vZ` ]cvmbZrPR�j#VH^abZj�n¡bZj�^a` [\R��ß` ]WdsR�rPR�]s�dsR�]_^&ds`@hi^akcjaeWV�]Wg�RNh�xy(TcR�g�bZ[\rWV�ja`@hqbZ]%RNp_kWVH^a` bZ]¤b�nK^aTcRm¢Wj#hi^�V�rcrcjabY¥s` [wVH^a` bZ]+n¡bZj ��� x Òsx ò � ^#V��ZRNht^aTcRmn¡bZja[� ´-�Z� � ´½ � ´- � K �q�f�5Ñ ��� Ñ Ò Ñ  Z  �Þßn	zURmz�ja` ^aR7V\g�bZ[\rWV�ja`@hqbZ]%RNp_kWVH^a` bZ]�b�nf^aTcR�¢Wj#hi^�V�rcrcjabY¥s` [wVH^a` bZ]+n¡bZj �  Zx ºcx   � �cg�bZ]Whi^ajakWg5�^aRNd�eul%[\RNV�]Wh(b�n	V�]�VYXZR�j#V�vZ` ]cv�bZrPR�j#VH^abZj(n¡bZj(^a` [\R��ß` ]WdsR�rPR�]WdsR�]_^;ds`@hi^akcjaeWV�]Wg�RNh��czUR�z�` o obZes^#V�` ] � ´��Z� � ´½ � ´��¶ ú � K �q�f� ¨ � ¦ � § � ú �q�q�5Ñ ��� Ñ Ò Ñ   � �y(TcR�jakco R�b�n-g�bZ]Whi^ajakWg5^a` bZ]�b�n>hqkWg#T+V�]\bZrPR�j#VH^abZj	V�ks^abZ[wVH^a`@g�V�o o l�haVYXZRNh��H` ]\^aTcR�hqRNg�bZ]Wd[\R�[�ePR�j#hmb�nU^aTcRwg�bZ[\rWV�ja`@hqbZ]£RNp_kWVH^a` bZ]Wh ��� x Òsx  Z  � V�]Wd ��� x Òsx   � � �E^aTcRwkc]c�u]cbHz�] ´- � �5�q�f�V�]Wd ´� � �5�q�f� i�^aTcR�jaR�n¡bZjaR�^aTcR�jaR£`@h%]cb±kc]Wg�R�jq^#V�` ]_^ilÎo ` �ZR£` ]Ï^aTcR6g�VZhqR¸b�n�^aTcRSkWhqR£b�n�V�]bZrPR�j#VH^abZj(b�n	VYXZR�j#V�vZ` ]cv�V�o bZ]cv�^aTcR�vZR�]cR�j#VH^a` ]cv\hqbZo ks^a` bZ]-xö�bHz zUR+z�` o oUvZ` XZR%V�]�R�¥cV�[\rco R+b�n&V�]�V�rcrco `@g�VH^a` bZ]�b�n&V�]±VYXZR�j#V�vZ` ]cv¤bZrPR�j#VH^abZj�n¡bZj^a` [\R��ß` ]WdsR�rPR�]WdsR�]_^;ds`@hi^akcjaeWV�]Wg�RNhU^abwhqTcbHz©` ^#h�[wV�` ]�VZdsXHV�]_^#V�vZRZx�-R�^ T � Sf�WVc� ePR&V ��À �ßrPR�ja` bsds`@g(n¡kc]Wg5^a` bZ]wz�` ^aT+jaRNhqrPRNg5^�^ab V V�]WdwhaVH^a`@hin¡lu` ]cv�` ]+hqbZ[\RdsbZ[wV�` ] « k <-¬ � ó � Sf�WVc� { S�ª¶½ k �IV+ª�¾�¬Pô ^aTcR�g�bZ]Wds` ^a` bZ]Wh.b�nc^aTcR�øZbZj#dcV�]�	�û&` ja`@g#Tco R�^^aTcR�bZjaR�[¯bZ]�ÔcbZkcja` R�j�hqR�ja` RNh(R�¥srWV�]Whq` ec` o ` ^ilZx.Þ�]¤^aTcR7dsbZ[wV�` ] « k <-¬ zURmz�` o o-TWVYXZRT � Sf�WVc� � 7Ý í Ý ] � T í � SE� É Þ ¦ í
Ô Å § Ñ ��� Ñ Ò Ñ  Nº �³ rcrco lu` ]cv;^aTcRUbZrPR�j#VH^abZjKb�nPVYXZR�j#V�vZ` ]cv�z�` ^aT�jaRNhqrPRNg5^K^ab V � ÷ V�kWhah·� hKbZrPR�j#VH^abZj � ^ab ��� x Òsx  Nº � �zUR�bZes^#V�` ] � Å ® T � �  ����À � ¬

»Qóò � Ñ�Ñ�Ñ
»Qóò � T � Sf�WVc�s�
V ï Ñ�Ñ�Ña�
VZ¬ � T\� � SE�5Ñ ��� Ñ Ò Ñ  �Ð �
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y(Tc`@h�XZR�jal2bZrPR�j#VH^abZj�z(VZh¤kWhqRNd©n¡bZj�^aTcR�g�bZ]Whi^ajakWg5^a` bZ]:b�n�^aTcR±VZhqlu[\rs^ab�^a`@g£^aTcR�bZjal2b�no bsg�V�o o l+]cbZ]cjaRNhqbZ]WV�]_^�hqlshi^aR�[wh � hqR�R7hqRNg5^a` bZ]Wh � x º�V�]Wd � x Ð � x	ö�bHz:hqkcrcrPb_hqRm^aTWVH^V � �q� �YX � ¨ - ��� Ñ Ò Ñ  YÒ �V�]Wd�^aTcR ]ukc[\R�ja`@güXZRNg5^abZj X TWVZh©j#VH^a` bZ]WV�o o l ` ]Wg�bZ[\[\R�]Whqkcj#V�eco R g�bZ[\rPbZ]cR�]_^#h���`�x RZx� ðE� X � ��ÿ� n¡bZj¤V�o o&` ]_^aR�vZR�j%XZRNg5^abZj#h ð ��R�¥cg�R�rs^%^aTcR¸XZRNg5^abZj+z�` ^aT2��R�jab�]cbZja[�x�Þßnm^aTcRhqkceWhi^a` ^aks^a` bZ] ��� x Òsx  YÒ � `@h(rPR�jqn¡bZja[\RNd+` ] ��� x Òsx  Nº � �uzUR;bZes^#V�` ]%^aTcR7g�bZ]Wds` ^a` bZ]WV�o o lwrPR�ja` bsds`@gn¡kc]Wg5^a` bZ]�b�nf^a` [\R T � Sf� X � ¨ - � � 7Ý í Ý ] � T í � SE� R�¥sr-ó ù � ðE� X ��� ¨ ù � ðE� - �#ô_Ñ ��� Ñ Ò Ñ  Ná �
yfb ��� x Òsx  Ná � zUR�V�rcrco l�V�]¸VYXZR�j#V�vZ` ]cv\bZrPR�j#VH^abZj(n¡bZj�^a` [\R��ß` ]WdsR�rPR�]WdsR�]_^mds`@hi^akcjaeWV�]Wg�RNh��P` ]^aTcR�` ]_^aR�vZj#VH^a` bZ]¤rcjabsg�RNhahUjaR�v_V�j#ds` ]cv - VZh�V\g�bZ]Whi^#V�]_^�XZRNg5^abZjN{

� Í ® T � Sf� X � ¨ - � � � o ` [Ù*),+  � Ùò � T � Sf� X � ¨ - �s�Z� � T\� � SE�5Ñ ��� Ñ Ò Ñ  Hâ �
ö�bHz o R�^7^aTcR+n¡jaRNp_kcR�]Wg�lSXZRNg5^abZj X TWVYXZRwj#VH^a` bZ]WV�o o lSg�bZ[\[\R�]Whqkcj#V�eco R+g�bZ[\rPbZ]cR�]_^#h��`�x RZxs^aTcR�RNp_kWV�o ` ^il � ðE� X � �2� `@hU^ajakcRmn¡bZj�hqbZ[\R�hqR�^�b�n.` ]_^aR�vZR�j(XZRNg5^abZj#h ð*; x�y(TcR�]T � Sf� X � ¨ - � � 7/.í
ê10aí�2(3 T í � SE� R�¥sr>ó ù � ðE� - �#ô¨ 7/. . T í � SE� R�¥sr-ó ù � ðE� X ��� ¨ ù � ðE� - �#ô_� ��� Ñ Ò Ñ  Nã �

z�TcR�jaR&^izUb�rcja` [\RNh(dsR�]cb�^aR�hqkc[\[wVH^a` bZ]%bHXZR�jt^aTcR�hqR�^(b�nK` ]_^aR�vZR�j#hUV�rWV�jq^U^aTcb_hqR&n¡bZj(z�Tc`@g#T� ðE� X � � � x+Þ�]�b�^aTcR�j�zUbZj#dch��-^aTcR\¢Wj#hi^�hqkc[�` ]Wg�o kWdsRNh�jaRNhqbZ]WV�]Wg�R\TWV�ja[\bZ]c`@g�h��fV�]Wd£^aTcRb�^aTcR�j�]cbZ]cjaRNhqbZ]WV�]Wg�R;TWV�ja[\bZ]c`@g�h�x³ né^aR�j(V�rcrco `@g�VH^a` bZ]\b�nfV�]+VYXZR�j#V�vZ` ]cvmbZrPR�j#VH^abZj.n¡bZj�^a` [\R���dsR�rPR�]WdsR�]_^(ds`@hi^akcjaeWV�]Wg�RNh�zURbZes^#V�` ] � Í ® T � Sf� X � ¨ - � � � ´T � Sf� - � � 7/.í
ê10aí 2 3 T í � SE� É Þ ¦ í
Ô 4·§ � ��� Ñ Ò Ñ  Nò �
TcR�]Wg�R\` ^�`@hmg�o RNV�j&^aTWVH^7VHné^aR�j;^aTcRwhq[\bub�^aTc` ]cv¤rcjabsg�RNdskcjaR�]cb�^�bZ]co l¸dsb%^aTcRÂ`qjaRNhqbZ]WV�]Wg�R
bhqkc[\[wV�]Wdch+b�n7R�¥srWV�]Whq` bZ]9jaR�[wV�` ]-�(ecks^¤` [\rco `@g�` ^ao lÎ^aTcRSdsR�rPR�]WdsR�]Wg�R£b�nm^aTcRSVYXZR�j#V�vZRNdn¡kc]Wg5^a` bZ]�bZ] - z(VZh(�ZR�rs^�VZh(zUR�o o�xy(TcbZkcvZTw^aTcR�VYXZR�j#V�vZ` ]cvmbZrPR�j#VH^abZjtn¡bZjt^a` [\R���dsR�rPR�]WdsR�]_^�ds`@hi^akcjaeWV�]Wg�RNht`@h(dsR�]cb�^aRNd+eul^aTcRwhaV�[\R\hqlu[�ePbZo	VZh�^aTcR\bZrPR�j#VH^abZj&b�n(VYXZR�j#V�vZ` ]cvwz�` ^aTSjaRNhqrPRNg5^;^ab%^aTcR�^a` [\R���VYXZR�j#V�vZ` ]cvbZrPR�j#VH^abZjN��^aTcR�jaR�`@hUV�]+RNhahqR�]_^a`@V�oWds` �ER�jaR�]Wg�R&ePR�^izUR�R�]w^aTcR�[�x	ÔK` j#hi^N�Z^aTcRmVYXZR�j#V�vZ` ]cv;bZrPR�j#VH�^abZjfn¡bZjf^a` [\R���dsR�rPR�]WdsR�]_^.ds`@hi^akcjaeWV�]Wg�RNhf`@hKV�o@hqb&V�rcrco ` RNd�z�TcR�]�^aTcRU` ]c` ^a`@V�oZn¡kc]Wg5^a` bZ]Wh.dsb&]cb�^dsR�rPR�]Wd%R�¥srco `@g�` ^ao l+bZ]+^a` [\RZ�cV�]Wd%hqRNg�bZ]Wd>�_^a` [\Rm`@hU` ]_^ajabsdskWg�RNdw^aTcjabZkcvZT+^aTcRmdsR�rPR�]WdsR�]Wg�Rb�nK^aTcR�vZR�]cR�j#VH^a` ]cv\hqbZo ks^a` bZ]¤bZ]¤` ^N�cecks^&]cb�^�V�jaec` ^aj#V�ja` o lZx
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,2�R�XZR�jq^(^abwjab�^#V�jal+hqlshi^aR�[ ��� x ºcx  YÒ ��
S�Z��� �UT}» � Sf�WVE�q�f�5��
V�Z� �YX&� SE� ¨ �[Z#» � Sf�WVE�q�f�5�S �O� �q�f� � SW�Z�¼V �O� �q�f� � V��Z� ��� Ñ á Ñ   �
z�TcR�jaRm^aTcR7XZRNg5^abZjq��n¡kc]Wg5^a` bZ]Wh T}» � Z#» V�jaR�jaR�rcjaRNhqR�]_^aRNd%eul%�E��n¡bZo@d¤ÔcbZkcja` R�j�rPbZo lu]cbZ[\`@V�o@hz�` ^aT�jaRNhqrPRNg5^�^ab V T}» � Sf�WVE�q�f� � 7�·Ü)Ý í ÝWÜE» T í � Sf�q�f� É Þ ¦ í
Ô Å § �Z#» � Sf�WVE�q�f� � 7�·Ü)Ý í ÝWÜE» Z í � Sf�q�f� É Þ ¦ í
Ô Å § Ñ ��� Ñ á Ñ � �

Þ�]Whi^aRNVZdmb�n ��� x ácx   � zUR�` ]_^ajabsdskWg�RtV&hqlshi^aR�[©n¡bZjKds`@hi^akcjaeWV�]Wg�RNh��YkWhq` ]cv�^aTcRUhqkceWhi^a` ^aks^a` bZ]b�n.XHV�ja`@V�eco RNh - � S+¶ÂSW�Z�87 � V�¶ X ���K¶ÂV��Z� X � �YX&� SW�H�5� ��� Ñ á Ñ º �V�]Wd¤bZes^#V�` ] � -�Z� � �UT}» � - ¨ SW�_�97 ¨ X ��� ¨ V��Z�c�f�5��:7�Z� �YX&� - ¨ SW�H�.¶ X � ¨ �[ZP¬ � - ¨ SW�_�97 ¨ X ��� ¨ V��Z�c�f� i ��� Ñ á Ñ Ð �
T}» � 7�·Ü)Ý í ÝWÜE» T í � - ¨ SW�Z�c�f� R�¥sr>ó ù � ðE� X �N��� ¨ ù � ðE�;7 ¨ V��Y�#ô_�Z#» � 7�·Ü)Ý í ÝWÜE» Z í � - ¨ SW�Z�c�f� R�¥sr>ó ù � ðE� X �N��� ¨ ù � ðE�;7 ¨ V��Y�#ô_Ñ ��� Ñ á Ñ Ò �

y(TcR�RNp_kc` XHV�o R�]Wg�Rmb�n ��� x ácx   � V�]Wd ��� x ácx Ð � `@h(bZeuXu` bZkWh�x�-R�^�^aTcR¤` ]c` ^a`@V�o(XZRNg5^abZj�b�n�n¡jaRNp_kcR�]Wg�` RNh X � haVH^a`@hin¡lZ�	n¡bZj ð2ª ó ð*;Yô �   ð   ���� ��^aTcRjaRNhqbZ]WV�]Wg�Rmg�bZ]Wds` ^a` bZ] � ðE� X �Y� �2� Ñ ��� Ñ á Ñ á �³ rcrco l ÷ V�kWhah·� h�bZrPR�j#VH^abZj<� Å ^ab+^aTcR7ja` vZT_^q�ßTWV�]Wd¤[\R�[�ePR�j#h�b�n	RNp_kWVH^a` bZ] ��� x ácx   � x�y(TcR�]^aTcRUVYXZR�j#V�vZRNd&RNp_kWVH^a` bZ]Wh-b�ns^aTcR�¢Wj#hi^N� s ��^aT�V�]Wd�V�]ulmV�rcrcjabY¥s` [wVH^a` bZ]mz�` o o_R�¥cVZg5^ao lmg�bZ` ]Wg�`@dsRz�` ^aT±^aTcR�g�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh ��� x ºcx  Nã � 	 ��� x ºcx ��� � x ³ h\V�]±R�¥cV�[\rco R�hqR�R¤ePR�o bHz ^aTcRg�bZ[\rWV�ja`@hqbZ]%RNp_kWVH^a` bZ]Wh(b�n	V�]ul+V�rcrcjabY¥s` [wVH^a` bZ]� ´S�Z� � �UT\� � ´SK�q�f� ¨ 7í
] » � í à;í � ´SK�q�f�5�� ´V�Z�¤�°X&� ´S>� ¨ �[ZW� � ´SK�q�f� ¨ 7í
] » � í ^ í � ´SK�q�f�5Ñ ��� Ñ á Ñ â �
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Þß^�hqR�R�[wh�^aTWVH^(n¡bZjt^aTcRmg�bZ]Whi^ajakWg5^a` bZ]+b�n-^aTcR;[wV�rcrc` ]cv ��� Ñ á Ñ   �­. ��� Ñ á Ñ â � bZ]cR;hqTcbZkco@dkWhqR�^aTcR�hqkceWhi^a` ^aks^a` bZ]�b�n	XHV�ja`@V�eco RNh ��� x ºcx � º � V�]Wd¤^aTcR�hqlshi^aR�[ ��� x ºcx � á � hq` ]Wg�Rm^aTcR�jaR7`@h�]cbR�¥u^aR�ja]WV�otds` �ER�jaR�]Wg�RwePR�^izUR�R�] ��� x ºcx  YÒ � V�]Wd ��� x ácx   � x1��bHzUR�XZR�j;^aTcR%hqbZo ks^a` bZ]6b�n�hqlshi^aR�[��� x ºcx � á � n¡bZj ��� x ácx   � z�` ^aT\g�bZ]Whq`@dsR�j#VH^a` bZ]�n¡bZjK^aTcR(jaRNhqbZ]WV�]Wg�Rtg�bZ]Wds` ^a` bZ]Wh ��� x ácx á � z�` o ocds` �ER�jn¡jabZ[ ^aTcR�hqbZo ks^a` bZ]+vZ` XZR�]%` ] � RNg5^a` bZ] � x ºcx.Þ�]WdsR�RNd>�_^aTcRmRNp_kWVH^a` bZ]wn¡bZj(¹-ï�` ]+^aTc`@h�g�VZhqR;g�V�]ePR�z�ja` ^q^aR�]�` ]¤^aTcRmn¡bZja[ù ú ¹-ïú ´V � X&� ´SE� û � 7/.ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É_Þ ¦ í
Ô øÅ § ¨ 7/. .ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É_Þ ¦ í
Ô øÅ § � ��� Ñ á Ñ ã �

z�TcR�jaR�^aTcR�¢Wj#hi^Uhqkc[ g�bZ]_^#V�` ]Wh.^aR�ja[wh	n¡bZjtz�Tc`@g#T � ðE� X �Y� �2�Ï� jaRNhqbZ]WV�]Wg�R�hqkc[ � �uV�]Wd�^aTcRhqRNg�bZ]Wd£hqkc[ g�bZ]_^#V�` ]Wh;]cbZ]cjaRNhqbZ]WV�]_^�^aR�ja[wh�x7Þ�]£o bsg�V�o o l�]cbZ]cjaRNhqbZ]WV�]_^mhqlshi^aR�[wh�^aTcR�¢Wj#hi^hqkc[�`@h�o@VZg#�u` ]cvWxû&kcRm^ab\^aTcR�rcjaRNhqR�]Wg�R�b�nf^aTcR7jaRNhqbZ]WV�]Wg�Rmhqkc[¯^aTcR7hqbZo ks^a` bZ]�b�n.RNp_kWVH^a` bZ] ��� x ácx ã � `@h�Vg�bZ[\rco `@g�VH^aRNd¤rcjabsg�RNdskcjaRZxÔK` j#hi^mVZhahqkc[\R�^aTWVH^&^aTcR�rWVH^aTWh&b�nthqlshi^aR�[ ��� x ácx   � TWVYXZR�^aTcR�rcjabZrPR�jq^il¤b�n�jaR�[wV�` ]c` ]cv` ]�V�jaRNhqbZ]WV�]Wg�R;rPbZ` ]_^N�c`�x RZxs^aTcR�RNp_kWV�o ` ^il
� ðE� X&� ´S>�q� �2� ��� Ñ á Ñ ò �`@h�^ajakcR�]cb�^&bZ]co l¤VH^�^aTcR7` ]c` ^a`@V�ofrPbZ` ]_^ SW� �Pecks^;V�o@hqb�n¡bZj;hqbZ[\R�` ]_^aR�jaXHV�o-b�n � x(Þ�]�RNp_kWV�o ` ^il��� x ácx ò � ^aTcR�XZRNg5^abZj ð ^#V��ZRNhf^aTcR&haV�[\R(XHV�o kcRNh	VZh.` ]�^aTcR(¢Wj#hi^thqkc[�` ] ��� x ácx ã � xKy(TcR�]-�ZkWhq` ]cv^aTcR�[\R�^aTcbsd¸b�nUg#TWV�j#VZg5^aR�ja`@hi^a`@g�h��WzUR�g�V�]¸z�ja` ^aR7^aTcR�vZR�]cR�j#V�oKhqbZo ks^a` bZ]�n¡bZj ��� x ácx ã � ` ]�^aTcRn¡bZja[ ¹-ï � ´SK� ´VP�q�f� �  � ¬7 8:9 ï ´V 8X 8 � ´S>� 7/.ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É_Þ ¦ í
Ô øÅ §

¨ 7/. .ï Ü)Ý í ÝWÜE» T í � ´Sf�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ¨�ú�ï � ´SK�q�f�5� ��� Ñ á Ñ   � �
z�TcR�jaRaú�ï � ´Sf�q�f� `@h�V�]�V�jaec` ^aj#V�jal\XZRNg5^abZjq��n¡kc]Wg5^a` bZ]¤ds` �ER�jaR�]_^a`@V�eco Rmz�` ^aT¤jaRNhqrPRNg5^(^ab ´S �so ` �ZR` ^�z(VZhwePR�n¡bZjaRZx y(TcR¸¢Wj#hi^¤hqkc[\[wV�]WdÏ` ] ��� x ácx   � � VZg5^akWV�o o l9g�bZ]_^#V�` ]Wh%V�hqRNg�kco@V�j+^aR�ja[[�kco ^a` rco ` RNd�eul É Þ ¦ í
Ô øÅ § �sePRNg�V�kWhqR � ¬7 8:9 ï ´V 8X 8 � ´S>� � � ¨9óYhq[wV�o oEn¡kc]Wg5^a` bZ] ô_� ��� Ñ á Ñ  Z  �`�x RZxH^aTcR(¢Wj#hi^�hqkc[\[wV�]Wd�g�bZ]Whq`@hi^#h.b�nW^aR�ja[wh.b�nW^aTcR(n¡bZja[ � hq` ]I¢ � � � g�b_h�¢ � z�Tc`@g#TR�.bZ` ]Wg�V�j��Rg�V�o o RNdS��� =u�#�%�H�@�5×�Øs��Ù#~H�E|#�5�5x� bW�E` n�^aTcR\VYXZR�j#V�vZ` ]cvwb�n	^aTcR\ja` vZT_^q�ßTWV�]Wd�[\R�[�ePR�j#h&`@h;rPR�jqn¡bZja[\RNd�eul�[\RNV�]Wh&b�n	^aTcRbZrPR�j#VH^abZj>� Å V�]Wd9n¡bZj¤hqbZ[\R¸XZRNg5^abZj#h ð ^aTcR£jaRNhqbZ]WV�]Wg�R¸jaR�o@VH^a` bZ] ��� x ácx ò � TcbZo@dch��(^aTcR�]V�o jaRNVZdsl¤VH^�^aTcR�¢Wj#hi^;hi^aR�r�` ]�^aTcR/�mjaluo bHX
	��UbZvZbZo lukcePbHX�^aj#V�]Whin¡bZja[ ��� x ºcx � º � hqRNg�kco@V�j � bZjN�[\bZjaR£R�¥cVZg5^ao lZ��[\` ¥sRNd � ^aR�ja[wh¤V�rcrPRNV�jN�&V�]Wd2g�bZ]WhqRNp_kcR�]_^ao lÏV�]©VZhqlu[\rs^ab�^a`@g�^aTcR�bZjal9b�nds`@hi^akcjaeWV�]Wg�RNhtb�nfjab�^#V�jal\hqlshi^aR�[whtb�n-^aTcR&n¡bZja[ ��� x ácx   � ` ]+^aja` vZbZ]cbZ[\R�^aja`@g(n¡bZja[ g�V�]c]cb�^UePRg�bZ]Whi^ajakWg5^aRNd>xö�bHz¯VZhahqkc[\R+^aTWVH^�^aTcR¤jaRNhqbZ]WV�]Wg�R+jaR�o@VH^a` bZ] ��� x ácx ò � TcbZo@dch7^ajakcR¤bZ]±hqbZ[\R¤ds`@hag�jaR�^aRhqR�^%b�nmrPbZ` ]_^#h�ó ´S jaRNh ô x©Þ�]Î^aTc`@h%g�VZhqR�zUR�TWVYXZR¤^izUb�V�]WV�o l_^a`@g¤jaR�rcjaRNhqR�]_^#VH^a` bZ]Wh�n¡bZj\^aTcR
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n¡kc]Wg5^a` bZ]�¹-ïN{

¹-ï � ´SK� ´VP�q�f� �  � ¬7 8:9 ï ´V 8X 8 � ´S>� 7 .ï Ü)Ý í ÝWÜE» T í � ´Sf�q�f� É Þ ¦ í
Ô øÅ §
¨ 7/. .ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ¨�ú�ï � ´SK�q�f�5� ��� Ñ á Ñ   � �

` n � ðE� X&� ´S jaRNh �q� �Ï� i¹-ï � ´Sf� ´VE�q�f� � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ¨�ú�ï � ´SK�q�f�5� ��� Ñ á Ñ  Nº �
` n � ðE� X&� ´S>�q� ��2� x� b�n¡bZj%^aTcR£^aj#V�]Whin¡bZja[ ��� x ºcx � º � zUR£z�` o omTWVYXZR�^izUb±XHV�ja`@VH^a` bZ]Wh�{ ��� x ácx   � � n¡bZj%^aTcRjaRNhqbZ]WV�]Wg�R�g�VZhqR � ` ^(g�bZ]_^#V�` ]Wh�hqRNg�kco@V�j	n¡kc]Wg5^a` bZ]Wh � V�]Wd ��� x ácx  Nº � n¡bZj�]cbZ]cjaRNhqbZ]WV�]Wg�R(rPbZ` ]_^#h�x² n&g�bZkcj#hqRZ�K^aTcR¤dsbZkceco R%R�¥srcjaRNhahq` bZ]Sn¡bZj7^aTcR%n¡kc]Wg5^a` bZ] ¹-ï � ´SK� ´VP�q�f� vZR�]cR�j#VH^aRNh7V£dsbZkceco RR�¥srcjaRNhahq` bZ]+n¡bZj�^aTcRmn¡kc]Wg5^a` bZ] d ïYxÞ�]¤^aTcRm¢Wj#hi^�g�VZhqRmzURmbZes^#V�` ]d ï � ´SK� ´VP�q�f��  � ¬7 8:9 ï ´V 8X 8 � ´SE� 7/.ï Ü)Ý í ÝWÜE» Z í � ´SK�q�f� É Þ ¦ í
Ô øÅ § ¨ 7/. .ï Ü)Ý í ÝWÜE» Z í � ´SK�q�f� É Þ � ðE� ´Vc�ù � ðE� X&� ´SE�q�¨ ´V »ï� � X ï � ´SE� ù�ú X&� ´SE�ú ´S � ù  X ï � ´SE� ¨

¬7 8:9 » X 8 � ´S>� 7?.ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ § û�û
¨ ´V ï� X ï � ´S>� ù�ú X&� ´SE�ú ´S � ù ¬7 8:9 » ´V 8X 8 � ´S>� ¶ � ´V ïX ï � ´SE��û 7/.ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ § û
¨  X ï � ´S>� ù�ú X&� ´SE�ú ´S � 7/. .ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù » � ðE� X&� ´S>�q� » û¨ ´V ïX ï � ´S>� ù�ú X&� ´SE�ú ´S � ú�ï � ´SK�q�f� û ¨��tï � ´SK�q�f�5Ñ ��� Ñ á Ñ  �Ð �Þ�]¤^aTcR7hqRNg�bZ]Wd¤g�VZhqRZ�d ï � ´Sf� ´VE�q�f�� 7ï Ü)Ý í ÝWÜE» Z í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù � ðE� X&� ´SE�q� ¨¯ù�ú X&� ´SE�ú ´S � 7ï Ü)Ý í ÝWÜE» T í � ´SK�q�f� É Þ ¦ í
Ô øÅ §ù » � ðE� X&� ´SE�q� » û¨ ´V ïX ï � ´SE� ù ú X&� ´SE�ú ´S � ú�ï � ´SK�q�f� û ¨��tï � ´SK�q�f�5Ñ ��� Ñ á Ñ  YÒ �

y(TcRwR�¥srcjaRNhahq` bZ] ��� x ácx  �Ð � hqTcbHz�h;^aTWVH^�V�o jaRNVZdsl¸` ]6^aTcR\¢Wj#hi^�V�rcrcjabY¥s` [wVH^a` bZ]S` ]S^aTcR
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jaRNhqbZ]WV�]Wg�R�g�VZhqR;^aTcR�n¡kc]Wg5^a` bZ] d ïmg�bZ]_^#V�` ]Wh�VwhqRNg�kco@V�j�^aR�ja[�b�nK^aTcR�n¡bZja[ � » � ´V ï 3 X ï � �q� �V�]Wd¤` ]¤^aTcR�]cbZ]cjaRNhqbZ]WV�]Wg�R;g�VZhqRZ�cV\hqRNg�kco@V�j(^aR�ja[¯b�nK^aTcRmn¡bZja[ � �c` nRú�ï � ´SK�q�f� 0 � x� b�zUR�bZes^#V�` ]£^izUb¤XHV�ja`@VH^a` bZ]Wh;b�nt^aTcR+VZhqlu[\rs^ab�^a`@g7^aTcR�bZjal¸b�n(ds`@hi^akcjaeWV�]Wg�RNh;b�nt¢Wj#hi^bZj#dsR�jN{.bZ]cR;n¡bZj�^aTcR�jaRNhqbZ]WV�]Wg�Rmg�VZhqRZ�cV�]cb�^aTcR�jUn¡bZj(^aTcR�]cbZ]cjaRNhqbZ]WV�]Wg�Rmg�VZhqRZx	Þß^�`@h(RNVZhqlw^ab` ]sn¡R�j�^aTWVH^m^aTc`@h7g�bZ]Wg�o kWhq` bZ]£jaR�[wV�` ]Wh&^ajakcR�n¡bZjm^aTcR\^aTcR�bZjal�b�n(ds`@hi^akcjaeWV�]Wg�RNhmb�n(V%Tc` vZTcR�jbZj#dsR�j�VZh(zUR�o o�xö�bHz�o R�^w^aTcR¸g�bZ]Wds` ^a` bZ]9b�nm` ]c` ^a`@V�o�jaRNhqbZ]WV�]Wg�R ��� x ácx á � ePR��ZR�rs^N��V�]WdÎV6rcjabsg�RNdskcjaRb�n�VYXZR�j#V�vZ` ]cv6b�n�n¡kc]Wg5^a` bZ]Wh T}»��QZ#» eul9[\RNV�]Wh+b�n�V�]©VYXZR�j#V�vZ` ]cv6bZrPR�j#VH^abZjwn¡bZj%^a` [\R��` ]WdsR�rPR�]WdsR�]_^�ds`@hi^akcjaeWV�]Wg�R�ePR¸rPR�jqn¡bZja[\RNd>x:y(TcR�]9^aTcR£g�bZ[\rWV�ja`@hqbZ]ÎRNp_kWVH^a` bZ]Whwb�n7V�]ulV�rcrcjabY¥s` [wVH^a` bZ]%z�` o o-ePR�z�ja` ^q^aR�]�` ]¤^aTcRmn¡bZja[� ´-�Z� � � 7/.�·Ü)Ý í ÝWÜE» T í � ´- ¨ SW�_�q�f� É Þ ¦ í
Ô ÅA@ < øB § ¨ 7í
] » � í à;í � ´- � ´7u�q�f�5�� ´7�Z� �YX&� ´- ¨ SW�Y�.¶ X&� SW�H� ¨ � 7 .�·Ü)Ý í ÝWÜE» Z í � ´- ¨ SW�Z�q�f� É Þ ¦ í
Ô ÅA@ < øB §¨ 7í
] » � í�^ í � ´- � ´7u�q�f�5Ñ

��� Ñ á Ñ  Ná �
² kcj\[wV�` ]ÎbZe��iRNg5^a` XZR¤`@h�^ab�hqTcbHz ^aTWVH^\^aTcR�[wV�rcrc` ]cv ��� Ñ á Ñ Ð �". ��� Ñ á Ñ  Ná � g�V�]±ePRVZg#Tc` R�XZRNd%eul+[\RNV�]Wh(b�nK^aja` vZbZ]cbZ[\R�^aja`@g;hqkceWhi^a` ^aks^a` bZ]�b�nKXHV�ja`@V�eco RNh(b�nf^aTcRmn¡bZja[ ��� x ºcx � º � xÔK` ]Wd%^aTcR��mjaluo bHX
	��UbZvZbZo lukcePbHX7^aj#V�]Whin¡bZja[ ` ]¤^aTcRmn¡bZja[- � ´- ¨ 7í
]-ï � í ¹>í � ´- � ´7u�q�5�q�f�5�C7 � ´7 ¨ 7í
]-ï � í d í � ´- � ´7u�q�5�q�f�5Ñ ��� Ñ á Ñ  Hâ �y(TcR�]\^aTcR;hqlshi^aR�[ dsR�^aR�ja[\` ]c` ]cv�^aTcR�^aj#V�]Whin¡bZja[wVH^a` bZ]�n¡kc]Wg5^a` bZ]Wh�¹ 8 � d 8 z�` o oWTWVYXZR(^aTcRn¡bZo o bHz�` ]cvwV�]WV�o l_^a`@g&n¡bZja[�{ú ¹-ïú � ¨¯ù�ú ¹-ïú ´7 � X&� ´- ¨ SW�Y�.¶ X � û� 7/. .ï Ü)Ý í ÝWÜE» T í � ´- ¨ SW���f� R�¥sr>ó ù � ðE� ´7 ¨ X ��� ¨ V��Y�#ô_Ñú d ïú � ¨¯ù�ú

d ïú ´7 � X&� ´- ¨ SW�H�.¶ X � û� 7/. .ï Ü)Ý í ÝWÜE» Z í � ´- ¨ SW�_�q�f� R�¥sr>ó ù � ðE� ´7 ¨ X ��� ¨ V��Y�#ô ¨¯ù�ú X&� ´- ¨ SW�H�´- � ¹-ï û �ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\Ñú ¹ 8ú � ¨¯ù�ú ¹ 8ú ´7 � X&� ´- ¨ SW�H�.¶ X � û ��hö 8 � ´- � ´7u�q�5�q�	� ¹-ï � d ï ��Ñ�Ñ�Ñ-� ¹ 8 î-ï � d 8 î-ï � à » � ^ » ��Ñ�Ñ�Ñ>� à 8 �5�ú d 8ú � ¨¯ù�ú
d 8ú ´7 � X&� ´- ¨ SW�Y�.¶ X � û�¿÷ 8 � ´- � ´7u�q�5�q�	� ¹-ï ��Ñ�Ñ�Ñ-� d 8 î-ï � ¹ 8 � à » � ^ » ��Ñ�Ñ�Ñ>� à 8 � ^ 8 �5Ñ ��� Ñ á Ñ  Nã �
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Þ�]�hqkc[whfz�` ^aT7^izUb&rcja` [\RNh ð bZ]co l;^#V��ZRNh-]cbZ]cjaRNhqbZ]WV�]Wg�R	XHV�o kcRNh�x.y(TcRUhqlshi^aR�[ ��� x ácx  Nã �[wVYl+ePR7hqkWg�g�RNhahq` XZR�o l+hqbZo XZRNd%` ]�V�]WV�o l_^a`@g&n¡bZja[�x	ÔcbZj�R�¥cV�[\rco RZ�szUR�TWVYXZR

¹-ï � ´- � ´7u�q�5�q�f� � 7/. .ï Ü)Ý í ÝWÜE» T í � ´- ¨ SW�Z�q�f� R�¥sr>ó ù � ðE� ´7 ¨ X ��� ¨ V��Y�#ôù � ðE� X&� ´- ¨ SW�H�q�¨�ú�ï � ´- �q�f�5�d ï � ´- � ´7u�q�5�q�f� � 7/. .ï Ü)Ý í ÝWÜE» Z í � ´- ¨ SW�_�q�f� R�¥sr>ó ù � ðE� ´7 ¨ X ��� ¨ V��Y�#ôù � ðE� X&� ´- ¨ SW�Y�q�¨��Uú X&� ´- ¨ SW�H�ú ´- � 7 . .ï Ü)Ý í ÝWÜE» T í � ´- ¨ SW�_�q�f� R�¥sr>ó ù � ðE� ´7 ¨ X ��� ¨ V��Y�#ôù » � ðE� X&� ´- ¨ SW�Y�q� » �¨��tï � ´- �q�f�5Ñ ��� Ñ á Ñ  Nò �Ó	¥srcjaRNhahq` bZ]Wh ��� x ácx  Nò � hqTcbHz ^aTWVH^w` ]�^aTcR�g�VZhqR¤b�n;VYXZR�j#V�vZ` ]cv�z�` ^aTÎjaRNhqrPRNg5^\^ab � ` ^`@hmrPb_hahq` eco R7^ab�dsR�^aR�ja[\` ]cR�^aTcR�¢Wj#hi^;^aR�ja[wh;b�n�^aTcR}�mjaluo bHX
	��UbZvZbZo lukcePbHX\^aj#V�]Whin¡bZja[�` ]SV^aja` vZbZ]cbZ[\R�^aja`@g�n¡bZja[��WVZhahqkc[\` ]cv�^aTWVH^ú�ï � ´- �q�f� 0 �tï � ´- �q�f� 0 � ÑÞßn-VH^�RNVZg#Twhi^aR�rwb�nP^aTcR�` ^aR�j#VH^a` bZ]Wh.^aTcR�n¡kc]Wg5^a` bZ]Wh+à 8 � ´- � ´7u�q�f� � ^ 8 � ´- � ´7_�q�f� V�jaR�g#Tcb_hqR�]VZh	VYXZR�j#V�vZRtXHV�o kcRNh.b�nW^aTcR�ja` vZT_^q�ßTWV�]Wd�[\R�[�ePR�j#h.b�nPRNp_kWVH^a` bZ]Wh ��� x ácx  Nã � z�` ^aT\jaRNhqrPRNg5^.^ab � �`�x RZxc` nK^aTcR�l¤V�jaR�dsR�^aR�ja[\` ]cRNd+n¡jabZ[¯^aTcR�jaR�o@VH^a` bZ]Wh
o ` [Ù*),+  � Ùò � ö 8 �Z� �2� � o ` [Ù*),+  � Ùò � ÷ 8 �Z� �2� � ��� Ñ á Ñ ��� �

V�]Wd�^aTcR�n¡kc]Wg5^a` bZ]Whaú 8 �D� 8 V�jaR�RNp_kWVH^aRNd�^ab¤��R�jabW�P^aTcR�]S` ^�`@h;rPb_hahq` eco R�^ab�g�bZ]Whi^ajakWg5^&^aTcR�mjaluo bHX
	��UbZvZbZo lukcePbHXw^aj#V�]Whin¡bZja[�` ]6V+^aja` vZbZ]cbZ[\R�^aja`@g�n¡bZja[§n¡bZjmTc` vZTcR�j�V�rcrcjabY¥s` [wVH^a` bZ]WhVZhUzUR�o o�x	y(TcR�]-�u^ab\bZes^#V�` ]+^aTcR�VZhqlu[\rs^ab�^a`@g&jaR�rcjaRNhqR�]_^#VH^a` bZ]Wh�b�nf^aTcR�hqbZo ks^a` bZ]Whtb�nf^aTcRm` ]c` �^a`@V�ochqlshi^aR�[ ��� x ácx   � ` ^	`@h.]cRNg�RNhahaV�jal;^ab�hqkceWhi^a` ^aks^aR(^aTcR�hqbZo ks^a` bZ]�b�nPg�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh��� x ácx  Ná � V�]Wd�^aTcR\hqbZo ks^a` bZ]Wh&b�n�^aTcR�n¡bZja[ ��� x ácx  Nò � ` ]_^ab%^aj#V�]Whin¡bZja[ ��� x ácx  Hâ � x�y(TcR�^aj#V�]s�hq` ^a` bZ]Sn¡jabZ[ ^aTcRwXHV�ja`@V�eco RNh � ds`@hi^akcjaeWV�]Wg�RNh � - �;7 ^ab�^aTcR+` ]c` ^a`@V�o�XHV�ja`@V�eco RNh Sf�WV `@hm^aja` Xu`@V�o�x� �H�E|�} Øu�5�O�H� Þßn�^aTcR¤hqbZo ks^a` bZ]�b�n�^aTcR%[�kco ^a` n¡jaRNp_kcR�]Wg�l6hqlshi^aR�[ ��� x ácx   � rWVZhahqRNh�^aTcjabZkcvZTbZ]cR�bZj;hqR�XZR�j#V�ofjaRNhqbZ]WV�]Wg�R7rPbZ` ]_^#h��E^aTcR�]£bZ]£VYXZR�j#V�vZ` ]cvwb�n	^aTcR�ja` vZT_^q�ßTWV�]Wd�[\R�[�ePR�j#h&eul[\RNV�]Wh&b�n	^aTcR ÷ V�kWhah&bZrPR�j#VH^abZj<� Å zUR�bZes^#V�` ]£V%hqk�A+g�` R�]_^ao l�g�bZ[\rco `@g�VH^aRNd¸VZhqlu[\rs^ab�^a`@grPR�jq^akcjaeWVH^a` bZ]�^aTcR�bZjalmz�` ^aT�hqRNg�kco@V�j-^aR�ja[wh��Hz�` ^aT�ds` �ER�jaR�]_^.V�]WV�o l_^a`@g�V�oZjaR�rcjaRNhqR�]_^#VH^a` bZ]WhEn¡bZjjaRNhqbZ]WV�]Wg�RmV�]Wd¤]cbZ]cjaRNhqbZ]WV�]Wg�RmhqRNg5^a` bZ]Wh(b�nK^aTcR�rWVH^aT-x®�Ul+[\RNV�]Wh�b�nf^aTcR�VYXZR�j#V�vZ` ]cv7bZrPR��j#VH^abZj�n¡bZj�^a` [\R��ß` ]WdsR�rPR�]WdsR�]_^�ds`@hi^akcjaeWV�]Wg�RNh�^aTcR;V�]WV�o l_^a`@g�V�ocn¡bZja[ n¡bZj�^aTcRmds`@hi^akcjaeWV�]Wg�RNh�`@h]cb�^a`@g�RNV�eco l\hq` [\rco ` ¢WRNd>�uecks^(hqbZo ks^a` bZ]wb�nE^aTcR&rcjabZeco R�[ b�nE^aTcR�¢Wj#hi^N�uhqRNg�bZ]Wd\V�]Wdwb�^aTcR�jtV�rs�rcjabY¥s` [wVH^a` bZ]WhtePRNg�bZ[\RNhU[\bZjaR;g�bZ[\rco `@g�VH^aRNd>�uePRNg�V�kWhqR;` ]%^aTcR;rcjaRNhqR�]Wg�R;b�n-^aTcR;jaRNhqbZ]WV�]Wg�Rb�n>` ]c` ^a`@V�osn¡jaRNp_kcR�]Wg�` RNh��_g�bZ[\rWV�ja`@hqbZ]�RNp_kWVH^a` bZ]Wh	b�nP^aTcR�¢Wj#hi^N�_hqRNg�bZ]Wd�V�]Wd\V�]ul�V�rcrcjabY¥s` [wVH�^a` bZ]Whtdsb�]cb�^thqrco ` ^t` ]_^ab7hqkceWhqlshi^aR�[wh�hqR�rWV�j#VH^aR�o l�dsR�^aR�ja[\` ]c` ]cvm^aTcR&hqo bHzÎXHV�ja`@V�eco RNh ´S � �5�q�f�
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V�]Wdw^aTcR&nOVZhi^(XHV�ja`@V�eco RNh ´V � �5�q�f� x	Þßn-n¡jaRNp_kcR�]Wg�lwjaRNhqbZ]WV�]Wg�RNhtV�jaR&rcjaRNhqR�]_^N�Z^aTcR�jaR;`@hU]cb�hqrco ` ^b�n.[\b�^a` bZ]Wh(` ]�rcTWVZhqR�hqrWVZg�RZx
<>=!E ´������1��$PGWFHM¡D
���*G#�GF-GPMOCKMOC�$6G#� � ��,NGPC��cCKL
�¶�cCKIM¹�GPCfF���,NGPC��cCKL
��%��sD
��[�uL�DNMOGPC�,
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���dca�cC2I��_F"%&G#�"},NLZM������sDNGWF?�U�[,�D
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X hq` ] ��X � ¨�ú �5� ��� Ñ ã Ñ ºZò �^aTWVH^�z�` o o>^aj#V�]Whin¡bZja[ ��� x ãcx ºZã � ` ]_^ab�^aTcR7hqlshi^aR�[�� �°X � ¨�ú� J�Z�¤� � J hq` ] » � �   ¶ J » g�b_h » � �5�� ��Z� �°X ¨ � hq` ]%�%g�b_h�� �   ¶ J » g�b_h » � �5Ñ ��� Ñ ã Ñ Ð � �
y(TcR�R�¥s`@hi^aR�]Wg�Rmb�nK^aTcRm^aj#V�]Whin¡bZja[ ��� x ãcx ºZò � ` [\rco ` RNhU^aTWVH^�^aTcR7VZdcds` ^a` bZ]WV�o-g�bZ]Wds` ^a` bZ]Wh� J�Z� g�b_h ��X � ¨�ú �.¶ � ��Z� J hq` ] ��X � ¨�ú � �Ï� �JE�O� � g�b_h�ú �O� � � SW�_� JE�O� � X hq` ]�ú �O� � � ¶rhSW�_�^ilurc`@g�V�o	n¡bZjm^aTcR"¤�V�]�dsR�j��.bZo	[\R�^aTcbsd6V�]Wd£n¡bZjm^aTcR+[\R�^aTcbsdSb�n(XHV�ja`@VH^a` bZ]Sb�n�V�jaec` ^aj#V�jalg�bZ]Whi^#V�]_^#h�V�jaR�haVH^a`@hi¢WRNd>x� lshi^aR�[ ��� x ãcx Ð � � g�bZ]_^#V�` ]Wh(bZ]cR�hqo bHz©XHV�ja`@V�eco R J V�]Wd¤bZ]cR;nOVZhi^�rcTWVZhqRk� � � �YX � ¨hqo bHz rcTWVZhqR}ú � ��^aTcR�jaR�n¡bZjaR�^aTcRw[\R�^aTcbsd6b�nU^aTcR%VYXZR�j#V�vZ` ]cv%rcja` ]Wg�` rco RNhmn¡bZj�¤�V�]�dsR�j��.bZob_hag�` o o@VH^abZj;hqlshi^aR�[wh;g�V�]¸ePR\V�rcrco ` RNd�^ab¤` ^Nxmy(TukWh��EzUR�z�` o o.o bubZ�¤n¡bZjmV+]cR�zühqkceWhi^a` ^aks^a` bZ]b�n.XHV�ja`@V�eco RNh J\� ´J ¨ � ¹-ï � ´J � ´� � ¨ � » ¹ » � ´J � ´� � ¨ ï·ï·ï �� � ´�6¨ � d ï � ´J � ´� � ¨ � » d » � ´J � ´� � ¨ ï·ï·ï � ��� Ñ ã Ñ ÐW  �
^aTWVH^�z�` o oP^aj#V�]Whin¡bZja[ ^aTcRmhqlshi^aR�[ ��� x ãcx Ð � � ` ]_^ab�^aTcRmg�bZ[\rWV�ja`@hqbZ]%hqlshi^aR�[ b�nKV�]ul+V�rcrcjabY¥u�` [wVH^a` bZ] � ´J�Z� � � àmï � ´J � ¨ � » à » � ´J � ¨ ï·ï·ï �� ´��Z� �°X ¨ � ^ ï � ´J � ¨ � » ^ » � ´J � ¨ ï·ï·ï Ñ ��� Ñ ã Ñ Ð � �

ö�bHz�` n�zUR�rPR�jqn¡bZja[ V�o o�[wVH^aTcR�[wVH^a`@g�V�o�bZrPR�j#VH^a` bZ]Wh�]cRNg�RNhahaV�jal6n¡bZjw^aTcR¸VYXZR�j#V�vZ` ]cv[\R�^aTcbsd>�fzUR�z�` o o	bZes^#V�` ]SV�]S` ]s¢W]c` ^aRwhqlshi^aR�[�b�nUrWV�jq^a`@V�o	ds` �ER�jaR�]_^a`@V�o.RNp_kWVH^a` bZ]Wh&n¡bZj;^aTcR
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g�V�o@g�kco@VH^a` bZ]¤b�n�¹>í � ´J � ´� �5� d í � ´J � ´� � {
X ú ¹-ïú ´� � ´JP� Ð ¶ ´J » �ã ¶ ´J g�b_h � ´�� ¨ ´J Ï g�b_hsÐ ´�ã ¶ àmï � ´J �5�
X ú d ïú ´� � ��� ¶ ´J » � hq` ] ��´�Ð ¶ ´J » hq` ]�Ð ´�ã ¶ ^ ï � ´J �5�X ú ¹ »ú ´� � ¶ àmïsú ¹-ïú ´J ¶ ^ ïsú ¹-ïú ´� ¨ ¹-ï �   ¶ g�b_h � ´� ��¶ º ´J » ¹-ï �   ¶ g�b_hsÐ ´� �ã ¶ ´J Ï d ïEhq` ]�Ð ´�Ð ¶ à » � ´J �5�X ú d »ú ´� � ¶ àmïsú d ïú ´J ¶ ^ ïsú

d ïú ´� ¶ ´J ¹-ïPhq` ] � ´��¶ ´¹-ïEhq` ](Ð ´�Ð ¨ ��� ¶ ´J » � d ïEg�b_h � ´�Ð ¶ ´J » d ï �  U¨�g�b_hsÐ ´� �ã ¶ ^ » � ´J �Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ

��� Ñ ã Ñ Ð_º �

y(Tc`@h(` ]s¢W]c` ^aR�hqlshi^aR�[�g�V�]¤ePR�` ]_^aR�vZj#VH^aRNd%eulw^aTcR�[\R�^aTcbsd¤b�n	g#TWV�j#VZg5^aR�ja`@hi^a`@g�h�xKÔcjabZ[^aTcRmz�TcbZo RmhqR�^(zUR;z�` o o-g#Tcbub_hqR�^aTcR�hq` [\rco RNhi^�g�o@VZhahUb�nfrPR�ja` bsds`@g;hqbZo ks^a` bZ]Wh�x	ÔcbZo o bHz�` ]cv7^aTcRvZR�]cR�j#V�o>jakco Rmb�nf¢W]Wds` ]cv\^aTcR�kc]c�u]cbHz�]%n¡kc]Wg5^a` bZ]Wh�à;í � ^ íu�czUR;¢W]Wd
àmï � ´J � �  ��À

»Qóò � z ´JE� Ð ¶ ´J » �ã ¶ ´J g�b_h � ´�� ¨ ´J » g�b_hsÐ ´�ã { � ´� �
^ ï � ´J � �  ��À

»Qóò � z ��� ¶ ´J » � hq` ] � ´�Ð ¶ ´J » hq` ](Ð ´�ã { � ´� � ��� Ñ ã Ñ ÐZÐ �
bZj

àmï � ´J � � ´JE� Ð ¶ ´J » �ã � ^ ï � ´J � �Ï� Ñ ��� Ñ ã Ñ ÐuÒ �y(TcR�jaR�n¡bZjaR
¹-ï � ´J � ´� � � ´JÐ X z ¶ hq` ] � ´�S¨ ´J » hq` ](Ð ´�ã { ¨�ú�ï � ´J �5�d ï � ´J � ´� � � � ´J » ¶ � � g�b_h � ´�ã X ¨ ´J » g�b_hsÐ ´�º �_X ¨ t ï � ´J �5� ��� Ñ ã Ñ Ð_á �

z�TcR�jaR ú�ï � t ï	V�jaRtV�jaec` ^aj#V�jal;ds` �ER�jaR�]_^a`@V�eco R�n¡kc]Wg5^a` bZ]WhKb�ns^aTcRtXHV�ja`@V�eco R ´J xKy(TcRUV�rcrPRNV�j#V�]Wg�Rb�nKV�jaec` ^aj#V�jal7n¡kc]Wg5^a` bZ]WhU` ]+^aTcRmhi^ajakWg5^akcjaR&b�n ��� x ãcx Ð_á � `@h(V�g�bZjabZo o@V�jal�b�n>^aTcR;vZR�]cR�j#V�oc^aTcR�b��jaR�[übZ]�^aTcR�V�]WV�o l_^a`@gUhi^ajakWg5^akcjaR(b�nc^aTcR�vZR�]cR�j#V�o_` ]_^aR�vZj#V�oub�nPrWV�jq^a`@V�osds` �ER�jaR�]_^a`@V�osRNp_kWVH^a` bZ]Wh� hqR�R � ^aR�rWV�]cbHX ®  �� � x�ÔcbZjt^aTcR;n¡kc]Wg5^a` bZ]Wh(¹-ï � d ï�^ab�TWVYXZR&bZ]co l\^aja` vZbZ]cbZ[\R�^aja`@g&hqkc[\[wV�]Wdch��` ^�`@h�]cRNg�RNhahaV�jal\^abwVZhahqkc[\R ú�ï � ´J � 0 t ï � ´J � 0 � Ñ ��� Ñ ã Ñ Ðsâ �
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Þ�]¤^aTc`@h�g�VZhqRmzURmbZes^#V�` ]

¹-ï � ´J � ´� � � ´JÐ X z ¶ hq` ] ��´�S¨ ´J » hq` ]�Ð ´�� { �d ï � ´J � ´� � �  ã X z � ´J » ¶ � � g�b_h � ´�S¨ ´J » g�b_hsÐ ´� { Ñ ��� Ñ ã Ñ Ð_ã �
y(TcR�]-�shqkceWhi^a` ^aks^a` ]cv ��� x ãcx Ð_ã � V�]Wd ��� x ãcx ÐuÒ � ` ]_^ab�^aTcR&^aTc` j#d¤V�]Wd\n¡bZkcjq^aT¤RNp_kWVH^a` bZ]Whtb�nhqlshi^aR�[ ��� x ãcx Ð_º � �uzURmbZes^#V�` ]

X ú ¹ »ú ´� � ´JE� ¶ º � ¨ � ò ´J » ¶ Ð ´J:� � hq` ] ��´�  � ã X ¨ ´JE�  Ná ¶ Ò ´J » ¶ � Ð ´J:� � hq` ]�Ð ´�� Ò�á X¨ ´J Ï �   ¶ Ð ´J » � hq` ]�á ´�  � ã X ¶ ´J1� hq` ]�ã ´�Òs  �_X ¶ à » � ´J �5�
X ú d »ú ´� � ¶ º � ¨�Ð_ã ´J » ¶  Z  ´J �� Ò�á X ¶ � ´J » ¨ ´J � � g�b_h � ´�á�Ð X¨ � ¶  Ná&¨�Ð ´J » ¶ º ´J:� � g�b_hcÐ ´�  � ã X ¶ ´J » g�b_hcá ´�á�Ð X ¨ ´J:� g�b_hcã ´�� Ò�á X ¶ ^ » � ´J �5Ñ

��� Ñ ã Ñ Ð_ò �

j&hq` ]cv�n¡bZja[�kco@V�R�hq` [\` o@V�j(^ab ��� x ãcx ÐZÐ � �uzURm¢W]Wdà » � ´J � �2� � ^ » � ´J � � ¶ º � ¨�Ð_ã ´J » ¶  Z  ´J:�� Ò�á X Ñ ��� Ñ ã Ñ Ò � �y(TcR�]-�c` ]_^aR�vZj#VH^a` ]cv�^aTcR�RNp_kWVH^a` bZ]WhUn¡bZj�¹ » � d » �czURmbZes^#V�` ]¹ » � ´J � ´� � � ´JE� º � ¶ � ò ´J » ¨�Ð ´J:� � g�b_h � ´�� Ò�á X » ¶ ´JE�  Ná ¶ Ò ´J » ¶ � Ð ´J:� � g�b_hsÐ ´�  �_� Ð X »¶ ´J Ï �   ¶ Ð ´J » � g�b_hcá ´�âHáZã X » ¨ ´J1� g�b_hcã ´�Ð � òZá X » ¨�ú » � ´J �5�d » � ´J � ´� � � ¶ ´J » �  U¨ ´J » � hq` ] � ´�  � ã X » ¨ � ¶  Ná&¨�Ð ´J » ¶ º ´J:� � hq` ](Ð ´�Òs  �_X »¶ ´J » hq` ]�á ´�ºZã�Ð X » ¨ ´J:� hq` ]�ã����� Ð_ã X » ¨ t » � ´J �5�
��� Ñ ã Ñ Òs  �

z�TcR�jaR;eul+V�]WV�o bZvZl}ú » � t » V�jaR;V�jaec` ^aj#V�jalwds` �ER�jaR�]_^a`@V�eco R&n¡kc]Wg5^a` bZ]WhUb�nf^aTcR;XHV�ja`@V�eco R ´J x	yfb�ZR�R�r%^aTcRm^aja` vZbZ]cbZ[\R�^aja`@g�n¡bZja[�b�nf^aTcRm^aj#V�]Whin¡bZja[ ��� x ãcx ÐW  � ` ^�`@h�]cRNg�RNhahaV�jal�^ab+VZhahqkc[\Rú » � ´J � 0 t » � ´J � 0 � Ñ ��� Ñ ã Ñ Ò � �� b¸^aTcR�V�ePbHXZR%[\R�^aTcbsd�[wV��ZRNh7` ^\rPb_hahq` eco R%^ab£` ]_^aR�vZj#VH^aR¤hqkWg�g�RNhahq` XZR�o l£^aTcR¤` ]s¢W]c` ^aRhqlshi^aR�[ ��� x ãcx Ð_º � ^ab£V�]ulS]ukc[�ePR�j © V�]Wd�g�bZ]WhqRNp_kcR�]_^ao l£bZes^#V�` ]�` ]�^aja` vZbZ]cbZ[\R�^aja`@g�n¡bZja[� z�` ^aT�jaRNhqrPRNg5^(^ab ´� � ^aTcRm^aj#V�]Whin¡bZja[ ��� x ãcx ÐW  �
J\� ´J ¨ 87í 9 ï � í ¹>í � ´J � ´� �5� � �µ´�S¨ 87í 9 ï � í_d í � ´J � ´� � ��� Ñ ã Ñ Ò�º �z�Tc`@g#T9haVH^a`@hi¢WRNh\z�` ^aT9R�jajabZj x � � 8 < ï � ^aTcR¸hqlshi^aR�[ ��� x ãcx Ð � � RNp_kc` XHV�o R�]_^\^abS^aTcR�` ]c` ^a`@V�o
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RNp_kWVH^a` bZ] ��� x ãcx ºZã � xKÔcbZj.^aTcR(jaR�o@VH^a` bZ]Wh ��� x ãcx Ò�º � ^abmvZ` XZRUR�¥srco `@g�` ^tdsR�rPR�]WdsR�]Wg�R�b�nPXHV�ja`@V�eco RNhJ V�]Wd��:bZ] � �>` ^�`@h;]cRNg�RNhahaV�jal¤^ab�dsR�^aR�ja[\` ]cR�^aTcR�n¡kc]Wg5^a` bZ]Wh ´JE� �5�q�f� � ´� � �5�q�f� n¡jabZ[§^aTcRg�bZ[\rWV�j#VH^a` XZRmhqlshi^aR�[¯b�nK^aTcR © ��^aT�V�rcrcjabY¥s` [wVH^a` bZ]� ´J�Z� � � àmï � ´J � ¨ ï·ï·ï ¨ � 8 à 8 � ´J �5�� ´��Z� �YX ¨ � ^ ï � ´J � ¨ ï·ï·ï ¨ � 8 ^ 8 � ´J �5Ñ ��� Ñ ã Ñ ÒHÐ �

y(TcR;n¡kc]Wg5^a` bZ] ´JE� �5�q�f� `@h(n¡bZkc]Wd¤eul+z(VYlwb�n	ds` jaRNg5^�` ]_^aR�vZj#VH^a` bZ]-{øu ¦ Í Ô ��§òøu ¦ � Ô ��§ � ´Jàmï � ´J � ¨ � » à�Ï � ´J � ¨ ï·ï·ï ¨ � 8 î-ï à 8 � ´J � � �>�5� ��� Ñ ã Ñ ÒZÒ �
z�TcR�jaR¤^aTcR�` ]c` ^a`@V�o�g�bZ]Wds` ^a` bZ]Wh ´JE�O� �q�f� � ´� �O� �q�f� V�jaR�dsR�^aR�ja[\` ]cRNd�n¡jabZ[ÿ^aTcR¸hqlshi^aR�[µb�nn¡kc]Wg5^a` bZ]WV�o-RNp_kWVH^a` bZ]Wh

´JE�O� �q�f� ¨ 87í 9 ï � í ¹>í � ´JE�O� �q�f�5� ´� �O� �q�f�q� �@JE�O� �5�
´� �O� �q�f� ¨ 87í 9 ï � í_d í � ´JE�O� �q�f�5� ´� �O� �q�f�q� � � �O� �5Ñ ��� Ñ ã Ñ Ò�á �

³ né^aR�j�¢W]Wds` ]cv\^aTcRmn¡kc]Wg5^a` bZ] ´J zURmRNVZhq` o lw¢W]Wd
´� � �5�q�f� � ´� �O� �q�f� ¨ X � ¨ 87í 9 ï � í

Íò � ^ í � ´JE�(ô �q�f�q�s� ô Ñ ��� Ñ ã Ñ Ò_â �
ö�bHz�hqkceWhi^a` ^aks^a` ]cv&^aTcRtn¡kc]Wg5^a` bZ]Wh ´J � ´�S` ]_^ab&jaR�o@VH^a` bZ]Wh ��� x ãcx Ò�º � zUR�¢W]Wd�^aTcRtn¡kc]Wg5^a` bZ]WhJE� �5�q�f� ��� � �5�q�f� �;V�]Wd%^aTcR�]-�WkWhq` ]cv\n¡bZja[�kco@V�R ��� x ãcx ºZò � �czURm¢W]Wd¤^aTcR�hqbZo ks^a` bZ]�b�nK^aTcR�¤�V�]dsR�j��.bZoERNp_kWVH^a` bZ] S � �5�q�f� ��haVH^a`@hin¡lu` ]cv SW�_��hSW� xö�bHz±zUR�z�` o ocrPR�jqn¡bZja[ Vm[\bZjaR�dsR�^#V�` o RNd\hi^akWdsl�b�nP^aTcR�n¡kc]Wg5^a` bZ]Wh S � �5�q�f� V�]Wd hS � �5�q�f�� hqR�R � x ãcx ºZò � xKy(TcR�l�g�bZ]Whi^a` ^aks^aRU^aTcR(hqbZo ks^a` bZ]�b�nc^aTcR ¤�V�]�dsR�j­�.bZo_RNp_kWVH^a` bZ]7` ]�^aTcRtn¡bZja[�b�nhqo bHz�o l�g#TWV�]cvZ` ]cv;^a` [\R(n¡kc]Wg5^a` bZ]Wh�x	y(TcbZkcvZT�^aj#V�]Whin¡bZja[ ��� x ãcx ÐW  � `@h	rPR�ja` bsds`@g(z�` ^aT\jaRNhqrPRNg5^^ab ´�&�sn¡jabZ[ ^aTc`@h�` ^&dsbuRNh(]cb�^�n¡bZo o bHzÏ^aTWVH^ S � �5�q�f� `@h�V�rPR�ja` bsds`@g;n¡kc]Wg5^a` bZ]�b�n � xÞ�]WdsR�RNd>�(zUR�z�` o o&[wV��ZR¸hqkcjaR�b�n;^aTWVH^N��g�bZ]Whi^ajakWg5^a` ]cv6¢Wj#hi^%V�rcrcjabY¥s` [wVH^a` bZ]�^aTcR�bZjalZxy(TcR�] � ´J�Z� � � àmï � ´J �5� � ´��Z� �YX � ��� Ñ ã Ñ Ò�ã �øu ¦ Í Ô ��§òøu ¦ � Ô ��§ �$�àmï � �;� � �>�5� ´� �YX � ¨ ´� �O� �5Ñ ��� Ñ ã Ñ Ò�ò �
¦tbZ]Whq`@dsR�ja` ]cv ��� x ãcx ÐuÒ � n¡bZjm^aTcR%g�buRnA+g�` R�]_^�àmï � ´J � �fn¡jabZ[ ��� x ãcx Ò�ò � bZ]cR+g�V�]S¢W]Wd£^aTcRR�¥srco `@g�` ^&dsR�rPR�]WdsR�]Wg�R�b�n ´J bZ] � {

´JE� �5�q�f� �©�9� K É � ÍK É � Í ¶   � K � ´J »�´J »� ¶ Ð � ´J � � ´JE�O� �5Ñ ��� Ñ ã Ñ á � �
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yKV��u` ]cv\` ]_^abwVZg�g�bZkc]_^(^aTcRm^aj#V�]Whin¡bZja[ b�nK^aTcRm¢Wj#hi^�V�rcrcjabY¥s` [wVH^a` bZ]JE� �5�q�f� � ´JE� �5�q�f� ¨ � ¹-ï � ´J � ´� �5�� � �5�q�f� � ´� � �5�q�f� ¨ � d ï � ´J � ´� � ��� Ñ ã Ñ ác  �zUR�bZes^#V�` ]�V\j#VH^aTcR�j�g�bZ[\rco `@g�VH^aRNd�dsR�rPR�]WdsR�]Wg�R�b�nK^aTcR7V�[\rco ` ^akWdsR J V�]Wd+^aTcR�nOVZhi^�rcTWVZhqR�ÏbZ]%^a` [\R � {

JE� �5�q�f� �©� � K É � ÍK É � Í ¶   z   ¶ �Ð X hq` ] ���_X � ¨ � ´� �N�¨ �ã X K É � ÍK É � Í ¶   hq` ] � Ð X � ¨�Ð ´� �Y� { �� � �5�q�f� �°X � ¨ ´� � ¨ �ã X z ¶ � g�b_h ���_X � ¨ � ´� �Y�¨ Ð�K É � ÍK É � Í ¶   z g�b_h ���_X � ¨ � ´� �Y� ¨  Ðtg�b_h � Ð X � ¨�Ð ´� �Y� {�� Ñ
��� Ñ ã Ñ á � �

ÔcbZja[�kco@V�R ��� x ãcx á � � hqTcbHz�^aTWVH^;^aTcRwV�[\rco ` ^akWdsR JE� �5�q�f� `@hm]cb�^�V%rPR�ja` bsds`@g7n¡kc]Wg5^a` bZ]b�n � �P^aTcR�jaR�n¡bZjaR�^aTcR�` ]c` ^a`@V�oKn¡kc]Wg5^a` bZ] S � �5�q�f� ��JE� �5�q�f� g�b_h�� � �5�q�f� �mvZR�]cR�j#V�o o l�hqrPRNV��u` ]cvW�`@h�]cb�^�V\rPR�ja` bsds`@g&^a` [\Rmn¡kc]Wg5^a` bZ]-�cePRNg�V�kWhqR�kcrPbZ]¤jaRNhqrPRNg5^a` XZR�hqkceWhi^a` ^aks^a` bZ]Wh�zURmbZes^#V�` ]
S � �5�q�f� �©� � K É � ÍK É � Í ¶   z   ¶ �Ð X hq` ] ���_X � ¨ � ´� �Y�¨ �ã X K É � ÍK É � Í ¶   hq` ] � Ð X � ¨�Ð ´� �N� { g�b_h�� � �5�q�f�5Ñ ��� Ñ ã Ñ áZº �

y(TcR�V�]WV�o lshq`@h�b�n.^aTcR7n¡bZja[�kco@V ��� x ãcx áZº � hqTcbHz�h(^aTWVH^;` n.^aTcR�` ]c` ^a`@V�oKXHV�o kcR7b�n.^aTcR�VYXZR��j#V�vZRNd±V�[\rco ` ^akWdsR ´J � �� � �\^aTcR�]În¡bZjwV�]ul � ä � ^aTcR�n¡kc]Wg5^a` bZ] S � �5�q�f� `@h�ePbZkc]WdsRNd>�^aTcbZkcvZT9]cb�^+rPR�ja` bsds`@g�x2ÔcbZj+V�]ul�vZ` XZR�]Îecks^%hqk�A+g�` R�]_^ao lÎhq[wV�o o � � � ^aTcR�n¡bZo o bHz�` ]cvVZhqlu[\rs^ab�^a`@g;RNp_kWV�o ` ^il+`@h(^ajakcRS � �5�q�f�c. � Ñ   ¶ �Ð X hq` ] ���_X � ¨ � ´� �Y� ¨ �ã X hq` ] � Ð X � ¨�Ð$� �Y� Ó g�b_h�� � �5�q�f�VZhU^ .µ°Ï� ��� Ñ ã Ñ á�Ð �
V�]Wd%n¡bZj�V�]ul+vZ` XZR�] � ä � V�]cb�^aTcR�j�VZhqlu[\rs^ab�^a`@g;jaR�o@VH^a` bZ]%`@h(^ajakcRZ{S � �5�q�f�c. � � KK ¶   g�b_h ��X � ¨ ´� �Y� VZh ��. � Ñ ��� Ñ ã Ñ á_Ò �� bW�(z�` ^aTÏV�jaec` ^aj#V�jal�` ]c` ^a`@V�o�XHV�o kcRNh SW�_��hSW� ^aTcR£V�rcrcjabY¥s` [wVH^aR�hqbZo ks^a` bZ]9b�nm^aTcR¸V�ks�^abZ]cbZ[\bZkWh[¤�V�]�dsR�j)�.bZoZRNp_kWVH^a` bZ] ��� x ãcx ºZã � `@hKV�ePbZkc]WdsRNd�]cbZ]s�ßrPR�ja` bsds`@g.^a` [\Rtn¡kc]Wg5^a` bZ] � b�ng�bZkcj#hqRZ��^aTcR	^aja` Xu`@V�oZg�VZhqR SW� � hSW� �2� `@h-R�¥cg�o kWdsRNd>�Y`�x RZx�^aTcR	^aja` Xu`@V�oZhqbZo ks^a` bZ] S � �5�q�f� 0 � � xö�bHz zUR�z�` o o�kWhqR�^aTcR¸hqlshi^aR�[ b�n © ��^aTÏV�rcrcjabY¥s` [wVH^a` bZ]±^ab6¢W]WdÎ^aTcR¸RNp_kc` o ` ecja` kc[��bZj�hi^#VH^a` bZ]WV�jal¸hqbZo ks^a` bZ]Wh�x%y(TcRw]cRNg�RNhahaV�jal£g�bZ]Wds` ^a` bZ]Sn¡bZjm^aTcR+R�¥s`@hi^aR�]Wg�Rwb�n(RNp_kc` o ` ecja` kc[hqbZo ks^a` bZ]Wh(`@h(^aTWVH^�^aTcRmn¡bZo o bHz�` ]cv�RNp_kWV�o ` ^il%hqTWV�o o>TcbZo@d%^ajakcRZ{

àmï � ´J � ¨ � à » � ´J � ¨ ï·ï·ï ¨ � 8 î-ï à 8 � ´J � �2� � ��� Ñ ã Ñ áZá �
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ecks^;hq` ]Wg�R6à » � ´J � �Ï� ��zURmTWVYXZRàmï � ´J � ¨ � » à�Ï � ´J � ¨ ï·ï·ï ¨ � 8 î-ï à 8 � ´J � �Ï� Ñ ��� Ñ ã Ñ áuâ �y(TcRmRNp_kWVH^a` bZ] ��� x ãcx áuâ � TWVZhU^aTcjaR�RmjaRNV�o>jabub�^#h�{

´J ï �2� � ´J » �©� ¨ x � � » �5� ´J Ï � ¶ � ¨ x � � » �5Ñ ��� Ñ ã Ñ áZã �y(TcR�¢Wj#hi^�jabub�^�g�bZjajaRNhqrPbZ]Wdch�^ab¤^aTcR\^aja` Xu`@V�o	hqbZo ks^a` bZ] S � �5�q�f� 0 � x\y(TcR\b�^aTcR�jm^izUbjabub�^#h ´J » V�]Wd ´J Ï7vZR�]cR�j#VH^aR�^izUb+rPR�ja` bsds`@g7hqbZo ks^a` bZ]Wh��PePRNg�V�kWhqR7z�` ^aT£V+g�bZ]Whi^#V�]_^&XHV�o kcR�b�n´J zURmbZes^#V�` ] ´� » � �5�q�f� � Ö X ¨ � » ^ » � ´J » � ¨ ï·ï·ï ¨ � 8 ^ 8 � ´J » ��×E� ¨ ´� » �Z�´�­Ï � �5�q�f� � Ö X ¨ � » ^ » � ´J Ï � ¨ ï·ï·ï ¨ � 8 ^ 8 � ´J Ï ��×E� ¨ ´�­Ï �Z� ��� Ñ ã Ñ áZò �V�]Wd%^aTcRm¢W]WV�oEn¡bZja[¯b�nK^aTcRNhqR�rPR�ja` bsds`@gmhqbZo ks^a` bZ]Wh(z�` o o-ePRZ{S » � �5�q�f� � Ö ´J » ¨ � ¹-ï � ´J » � ´� » � ¨ ï·ï·ï¨ � 8 ¹ 8 � ´J » � ´� » ��× g�b_h Ö ´� » � �5�q�f� ¨ � d ï � ´J » � ´� » � ¨ ï·ï·ï ×	�S Ï � �5�q�f� � Ö ´J ÏU¨ � ¹-ï � ´J Ï � ´�­Ï � ¨ ï·ï·ï¨ � 8 ¹ 8 � ´J Ï � ´�­Ï ��× g�b_h Ö ´�­Ï � �5�q�f� ¨ � d ï � ´J Ï � ´�­Ï � ¨ ï·ï·ï ×	Ñ
��� Ñ ã Ñ â � �

y(TcR�rPR�ja` bsdch(b�nK^aTcRNhqR�hqbZo ks^a` bZ]Wh�V�jaRmjaRNhqrPRNg5^a` XZR�o l+RNp_kWV�oE^abW{� » � ��ÀX ¨ � » ^ » � ´J » � ¨ ï·ï·ï ¨ � 8 ^ 8 � ´J » � �� Ï � ��ÀX ¨ � » ^ » � ´J Ï � ¨ ï·ï·ï ¨ � 8 ^ 8 � ´J Ï � Ñ ��� Ñ ã Ñ âu  �
y(TcR�hqbZo ks^a` bZ] ´J Ï � ¶ � ¨ x � � » � TWVZh�bZ]co l6^aTcR�bZjaR�^a`@g�V�oU[\RNV�]c` ]cvW��ePRNg�V�kWhqR¤` ^w`@h]WVH^akcj#V�oE^ab+g�bZ]Whq`@dsR�j ´J VZh�V�rPb_hq` ^a` XZRmXHV�o kcRZxö�bHz�V�rcrco lm^aTcR�VYXZR�j#V�vZ` ]cv�rcja` ]Wg�` rco R(dsRNhag�ja` ePRNd�V�ePbHXZR�^ab&^aTcRU]cbZ]s��V�ks^abZ]cbZ[\bZkWh�¤�V�]dsR�j��.bZoEb_hag�` o o@VH^abZj � » S�Z� » ¨ X » S � � �   ¶ÂS » � �
S�Z� ¨ �fð Ò g�b_h Ò �5�S �O� � � SW�_� �
S�Z� «««« Í 9 � � hSW�ZÑ ��� Ñ ã Ñ â � �
j&hq` ]cvm^aTcR&hqkceWhi^a` ^aks^a` bZ]wb�n>XHV�ja`@V�eco RNh ��� x ãcx ºZò � ��` ^U`@h	RNVZhql7^ab�bZes^#V�` ]wV7hqlshi^aR�[�b�nE^izUbRNp_kWVH^a` bZ]Wh � bZ]cR�n¡bZj&^aTcRwV�[\rco ` ^akWdsRZ�E^aTcR\b�^aTcR�j&n¡bZj;^aTcR�nOVZhi^mrcTWVZhqR � �ERNp_kc` XHV�o R�]_^;^ab%^aTcRRNp_kWVH^a` bZ] ��� x ãcx â � � {� J�Z� � � J hq` ] » � �   ¶ J » g�b_h » � � ¨ �fð ÒX hq` ]%�%g�b_h Ò �5Ñ� ��Z�6�°X ¨ � hq` ]G�%g�b_h�� �   ¶ J » g�b_h » � �.¶ �fð ÒJ
X g�b_h��%g�b_h Ò �5Ñ ��� Ñ ã Ñ âHº �
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QSR�z�` o o-o bubZ�\n¡bZj&V\hqkceWhi^a` ^aks^a` bZ]�b�nKXHV�ja`@V�eco RNh

J\� ´J ¨ � ¹-ï � ´J � ´� �q�q� ¨ � » ¹ » � ´J � ´� �q�q� ¨ ï·ï·ï �� � ´�6¨ � d ï � ´J � ´� �q�q� ¨ � » d » � ´J � ´� �q�q� ¨ ï·ï·ï ��� Ñ ã Ñ âYÐ �
^aTWVH^;zUbZkco@d%^aj#V�]Whin¡bZja[ hqlshi^aR�[ ��� x ãcx âHº � ` ]_^abw^aTcR�g�bZ[\rWV�ja`@hqbZ]�hqlshi^aR�[�b�n�V�]ul�V�rcrcjabY¥s` �[wVH^a` bZ] � ´J�Z� � � àmï � ´J � ¨ � » à » � ´J � ¨ ï·ï·ï �� ´��Z� �°X ¨ � ^ ï � ´J � ¨ � » ^ » � ´J � ¨ ï·ï·ï Ñ ��� Ñ ã Ñ â�Ò �

ÔcbZj�^aTcR�jaRNV�o ` �NVH^a` bZ]�b�n.^aTcR7^aj#V�]Whin¡bZja[ ��� Ñ ã Ñ âHº � . ��� Ñ ã Ñ â�Ò � �WzUR7bZes^#V�` ]£V�]�` ]s¢W]c` ^aRhqlshi^aR�[�b�nKrWV�jq^a`@V�o-ds` �ER�jaR�]_^a`@V�o>RNp_kWVH^a` bZ]Wh(b�nK^aTcRmn¡bZja[
ú ¹-ïú � ¨ X ú ¹-ïú ´� � ´JE� Ð ¶ ´J » �� ¶ ´J g�b_h � ´�� ¨ ´J Ï g�b_hsÐ$�ã ¨ ð Ò g�b_h Ò � hq` ] ´�X¶ àmï � ´J �5�ú d ïú � ¨ X ú

d ïú ´� � ��� ¶ ´J » � hq` ] � ´�Ð ¶ ´J » hq` ]�Ð ´�ã ¨ ð Ò g�b_h Ò � g�b_h ´�´J
X ¶ ^ ï � ´J �5�ú ¹ »ú � ¨ X ú ¹ »ú ´� � ¶ àmïsú ¹-ïú ´J ¶ ^ ïcú ¹-ïú ´� ¨ ¹-ï �   ¶ g�b_h � ´� �� ¨ ´J d ïEhq` ] � ´�¶ º ´J » ¹-ï �   ¶ g�b_hsÐ ´� �ã ¶ ´J Ï d ïEhq` ]�Ð ´�Ð ¨ ð Ò d ïEg�b_h Ò � g�b_h ´��_X ¶ à » � ´J �5�ú d »ú � ¨ X ú
d »ú ´� � ¶ àmï ú d ïú ´J ¶ ^ ï ú

d ïú ´� ¶ ´J ¹-ïEhq` ] � ´�� ¶ ´J ¹-ïEhq` ]�Ð ´�Ð¨ ´J » d ï �   ¶ g�b_hsÐ ´� �ã ¨ ��� ¶ ´J » � d ï>g�b_h � ´�Ð ¶ ´J d ï �  U¨±g�b_hsÐ ´� �á¶ ð Ò d ïEg�b_h Ò � hq` ] ´�� ´J=X ¶ ð Ò ¹ » g�b_h Ò � g�b_h ´�´J
X ¶ ^ » � ´J �5�Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ��� Ñ ã Ñ âHá �¦UV�o@g�kco@VH^a` ]cv%àmï � ^ ï�VZh�VYXZR�j#V�vZRmXHV�o kcRNh�b�n.^aTcR�ja` vZT_^q�ßTWV�]Wd¤[\R�[�ePR�j#h�b�n.^aTcR7¢Wj#hi^&RNp_kWVH�^a` bZ]Wh�b�n ��� x ãcx âHá � z�` ^aT�jaRNhqrPRNg5^(^ab ´�ÏV�]Wd � �czURmbZes^#V�` ]
àmï � ´J � � ÒÐ À »

»Qóò �
»Qó Ë�� Ìò � z ´JE� Ð ¶ ´J » �ã ¶ ´J g�b_h ��´��¨ ´J Ï g�b_hsÐ ´�ã ¨ ð Ò g�b_h Ò � hq` ] ´�X { � ´� �Z�5�àmï � ´J � � ´JE� Ð ¶ ´J » �ã � ^ ï � ´J � �2� Ñ

��� Ñ ã Ñ âZâ �
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y(TcR�]�^aTcR%¢Wj#hi^�^izUb£RNp_kWVH^a` bZ]Wh�b�n;hqlshi^aR�[ ��� x ãcx âHá � V�jaR%RNVZhq` o l6` ]_^aR�vZj#VH^aRNd�eulS^aTcR[\R�^aTcbsd¤b�n	g#TWV�j#VZg5^aR�ja`@hi^a`@g�h��_jaRNhqkco ^a` ]cv\` ]

¹-ï � ´J � ´� �q�q� � ¶ ´J hq` ] � ´�Ð X ¨ ´J Ï hq` ]�Ð ´�º �_X¶ ð Ò�_X z g�b_h �P´�6¨ Ò �q�X ¨ Ò ¨ g�b_h �P´� ¶ Ò �q�X ¶ Ò { �d ï � ´J � ´� �q�q� � � ´J » ¶ � � g�b_h � ´�ã X ¨ ´J » g�b_hsÐ ´�º �_X¨ ð Ò�_X z hq` ] � ´�6¨ Ò �q�X ¨ Ò ¨ hq` ] � ´� ¶ Ò �q�X ¶ Ò { Ñ
��� Ñ ã Ñ âHã �

ÔcbZjf^aTcRU]cR�¥u^	hqkc[\[wV�]Wdchf` ]7^aj#V�]Whin¡bZja[ ��� x ãcx âYÐ � V�o@hqb�^ab&TWVYXZRUV�^aja` vZbZ]cbZ[\R�^aja`@g.n¡bZja[��zUR\VZhahqkc[\R�` ]¸^aTcR�R�¥srcjaRNhahq` bZ]Wh�n¡bZj;¹-ï � d ï�^aTWVH^;^aTcRwV�jaec` ^aj#V�jal%n¡kc]Wg5^a` bZ]WhÂú�ï � ´J � � t ï � ´J �V�rcrPRNV�ja` ]cv%dskcja` ]cv%` ]_^aR�vZj#VH^a` bZ]¸V�jaR7RNp_kWV�of^ab%��R�jabWx;ö�b�^aR7^aTWVH^m` ]¸^aTc`@h;g�VZhqRZ�Pkc]co ` �ZR7^aTcRV�ks^abZ]cbZ[\bZkWh¯¤�V�]�dsR�j��.bZoEb_hag�` o o@VH^abZjN�_^aTcRmn¡kc]Wg5^a` bZ]�¹-ï&[wVYlwePR�XZR�jal+o@V�javZR;` nK^aTcR�jaRm`@h�VjaRNhqbZ]WV�]Wg�RmePR�^izUR�R�]¤^aTcR7R�` vZR�]sn¡jaRNp_kcR�]Wg�l+b�nK^aTcR7b_hag�` o o@VH^abZj X V�]Wd%^aTcR�n¡jaRNp_kcR�]Wg�l+b�nK^aTcRR�¥u^aR�ja]WV�o>R�¥cg�` ^#VH^a` bZ] Ò �c`�x RZxc` n X ¶ Ò � x � ¢ � ��z�TcR�jaRa¢�`@h�hqk�A+g�` R�]_^ao l¤hq[wV�o o�xy(TcR¤V�o vZbZja` ^aTc[ n¡bZj7^aTcR¤g�V�o@g�kco@VH^a` bZ]�b�n&àmï � ^ ï\` ]�^aTcR+¢Wj#hi^\hi^aR�r�b�n�^aTcR%` ^aR�j#VH^a` bZ]rcjabsg�RNhah�V�]Wd£^aTcRw[\R�^aTcbsd6b�nU` ]_^aR�vZj#VH^a` bZ]Sb�nU¢Wj#hi^q�ßbZj#dsR�jmrWV�jq^a`@V�o�ds` �ER�jaR�]_^a`@V�o�RNp_kWVH^a` bZ]Whg�V�]�ePR%kWhqRNd�` ]�^aTcR¤]cR�¥u^\hi^aR�rWh�b�n�^aTcR%` ^aR�j#VH^a` bZ]�rcjabsg�RNhah��	V�]Wd�` ]�^aTc`@h�z(VYlS` ^�`@h�rPb��hahq` eco RU^ab�dsR�^aR�ja[\` ]cR�V�o oun¡kc]Wg5^a` bZ]Wh�¹ 8 � ´J � ´� �q�q� � d 8 � ´J � ´� �q�q� b�nW^aj#V�]Whin¡bZja[ ��� x ãcx âYÐ � xKy(TcRNhqRR�¥srcjaRNhahq` bZ]Wh�V�jaR¤XZR�jal�o@V�javZRZ�tV�]Wd±zUR�g�V�]c]cb�^\z�ja` ^aR¤^aTcR�[ TcR�jaRZx°��bHzUR�XZR�j�]cb�^aR¤^aTWVH^VH^�V�]ul9hi^aR�rÏb�n�^aTcR£` ^aR�j#VH^a` bZ]Whw¹ 8 � d 8 V�jaR�R�¥srcjaRNhahqRNd9eul±^aja` vZbZ]cbZ[\R�^aja`@g¤n¡kc]Wg5^a` bZ]Wh%b�nV�javZkc[\R�]_^#h ´� �q� x.y(TcR�l�g�V�]�ePR�rPR�ja` bsds`@g��Zp_kWVZhq` �ßrPR�ja` bsds`@gUV�]Wd�vZR�]cR�j#V�o o lm[\bZjaR(g�bZ[\rPb_hq` ^aRn¡kc]Wg5^a` bZ]WhUb�n>^a` [\RZx	y(Tc`@ht`@hUdsR�^aR�ja[\` ]cRNdweulwV�ja` ^aTc[\R�^a`@g�rcjabZrPR�jq^a` RNh�b�n>^aTcR&n¡jaRNp_kcR�]Wg�` RNh XV�]Wd Ò �WVZhUzUR�o o>VZh(eul\^aTcR7hq[wV�o oPn¡kc]Wg5^a` bZ]Wh � àmïH� � ^ ï ��Ñ�Ñ�Ñ ` ]Wg�o kWdsRNd¤` ]%^aTcRmja` vZT_^q�ßTWV�]Wd[\R�[�ePR�j#h�b�nKRNp_kWVH^a` bZ]Wh ��� x ãcx âHá � V�]Wd�dsR�^aR�ja[\` ]cRNd�VH^(^aTcR�rcjaR�Xu` bZkWhU` ^aR�j#VH^a` bZ]�hi^aR�rWh�xy(TcR\V�ePbHXZR7R�¥cV�[\rco RNh&b�nUV�ks^abZ]cbZ[\bZkWh&V�]Wd�]cbZ]WV�ks^abZ]cbZ[\bZkWh�¤�V�]£dsR�ja�.bZofb_hag�` o o@VH�^abZj#h&hqTcbHz©^aTWVH^&^aj#V�]Whin¡bZja[wh�b�n.^aTcR7n¡bZja[ ��� x ãcx ÐW  � V�]Wd ��� x ãcx âYÐ � V�o o bHz:kWh�^ab+R��ERNg5^a` XZR�o lg�bZ]Whi^ajakWg5^�V�rcrcjabY¥s` [wVH^aRmhqbZo ks^a` bZ]Wh(b�n)¤�V�]�dsR�j��.bZo>RNp_kWVH^a` bZ]Wh(` ]�V�]WV�o l_^a`@g�V�oEn¡bZja[��sz�` ^aTV�]ul�rcjaRNhag�ja` ePRNd�VZg�g�kcj#VZg�lZx&y(TcR7^aj#V�]Whin¡bZja[wh�^aTcR�[whqR�o XZRNh&R�¥s`@hi^;` ]�^aTcR\g�o@VZhah�b�n�rPR�ja` bsds`@gn¡kc]Wg5^a` bZ]Wh��KV�]WdSjaRNhqbZ]WV�]Wg�RNh;V�]Wd6g�bZ]WhqRNp_kcR�]_^ao l¸hqrco@VZhqTcRNhm` ]S^aTcRwePR�TWVYXu` bZjmb�nt^aTcR+dsR�Xu` �VH^a` bZ]9b�n&^aTcR¸R�¥cVZg5^+hqbZo ks^a` bZ]±n¡jabZ[ÿ^aTcR£V�rcrcjabY¥s` [wVH^aR¤bZ]cR�bsg�g�kcjwz�TcR�jaR¤^aTcR¸R�¥u^aR�ja]WV�oR�¥cg�` ^#VH^a` bZ]�jaRNhqbZkc]Wdch(z�` ^aT¤^aTcR�R�` vZR�]sn¡jaRNp_kcR�]Wg�l X b�nK^aTcR�b_hag�` o o@VH^abZjNx ³ ]cb�^aTcR�j&hq` ^akWVH^a` bZ]`@hKds`@hi^a` ]Wg5^a` XZR�n¡bZj�¤�V�]�dsR�j��.bZoZb_hag�` o o@VH^abZjfhqlshi^aR�[wh-R�XZR�]�` ]�^aTcRUV�eWhqR�]Wg�R�b�ncR�¥u^aR�ja]WV�oZR�¥cg�` ^q�` ]cv7n¡bZj#g�RNh�x	yfb7` o o kWhi^aj#VH^aR�^aTc`@h(hi^#VH^aR�[\R�]_^N�sg�bZ]Whq`@dsR�jUV�hqlshi^aR�[ b�n>^izUb�zURNV��uo l\g�bZ]c]cRNg5^aRNd¤�V�]�dsR�j��.bZo>b_hag�` o o@VH^abZj#h�x¦tbZ]Whq`@dsR�jU^aTcRmn¡bZo o bHz�` ]cvwhqlshi^aR�[¯b�nK^izUb\RNp_kWVH^a` bZ]Wh�{� » S ï�Z� » ¨ X »ï S ï � � �   ¶ÂS » ï � �
S »�Z� �� » S »�Z� » ¨ X »» S » � � �   ¶ÂS »» � �
S ï�Z� Ñ ��� Ñ ã Ñ âHò �
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äNåWÊuæ.ÀEË-ÊKçKÉ¡Ç.ç£èEË-É¡Ç.ÌEÉéèPÈuÀ%ÆcÃ.Ë¸¿�êfÈNÁ-ÉéÆWË-À>ë.êfÀEÇ.ÌPÍ6Å�Í�Å�Á-ÀE¿7Å y5½��R�jaR X��ü��X ï � X » � `@htV;^izUb���ds` [\R�]Whq` bZ]WV�osXZRNg5^abZj�b�n>R�` vZR�]sn¡jaRNp_kcR�]Wg�` RNh��ZV�]Wd � `@htV�hq[wV�o orPb_hq` ^a` XZR�rWV�j#V�[\R�^aR�jN�sVZh�V�o z(VYlsh�xj&hq` ]cv�^aTcR7hqkceWhi^a` ^aks^a` bZ]�b�n.XHV�ja`@V�eco RNhS í �@J í � �q� g�b_h ��X í � ¨�ú	í � �q�q�5��
S í�Z� � ¶ J í � �q� X í.hq` ] ��X í � ¨�ú	í � �q�q�5� ð �   � � � ��� Ñ ã Ñ ã � �
VHné^aR�j(hqbZ[\R;g�bZ[\rcks^#VH^a` bZ]Wh��up_kc` ^aR;` ]_^aja`@g�VH^aR�ecks^(bZeuXu` bZkWh�` ]%RNhahqR�]Wg�RZ�_` ]Whi^aRNVZdwb�n ��� x ãcx âHò �zUR+bZes^#V�` ]S^aTcR+RNp_kc` XHV�o R�]_^�hqlshi^aR�[ n¡bZj�hqo bHz�o lSg#TWV�]cvZ` ]cv�V�[\rco ` ^akWdsRNh J ï � �q� � J » � �q� V�]WdnOVZhi^�rcTWVZhqRNhG�tï � �q� �9� » � �q� {� J ï�Z� � � J » X »X ï hq` ]G�tïEhq` ]%� » �   ¶ J » ï g�b_h » �tï �5�� J »�Z��� � J ï X ïX » hq` ]G�tïEhq` ]%� » �   ¶ J »» g�b_h » � » �5�� �tï�Z� �YX ï	¨ ��J » X »J ï X ï hq` ]%� » g�b_h��tï �   ¶ J » ï g�b_h » �tï �5�� � »�Z� �YX » ¨ ��J ï X ïJ » X » hq` ]%�tïEg�b_h�� » �   ¶ J »» g�b_h » � » �5Ñ

��� Ñ ã Ñ ãc  �

ö�bHz:kWhqRm^aTcR7hqkceWhi^a` ^aks^a` bZ]�b�n.XHV�ja`@V�eco RNh(b�nK^aTcRmn¡bZja[ ��� x ãcx ÐW  � �cg�bZ]Whq`@dsR�ja` ]cv ´J VZh�V�^izUb��ds` [\R�]Whq` bZ]WV�o&XZRNg5^abZj+z�` ^aT©g�bZ[\rPbZ]cR�]_^#h ´J ï � ´J » �&V�]Wd ´�¯z�` ^aT©g�bZ[\rPbZ]cR�]_^#h ´�tï � ´� » ��^ab^aj#V�]Whin¡bZja[ hqlshi^aR�[ ��� x ãcx ãc  � ` ]_^ab�V¤g�bZ[\rWV�ja`@hqbZ]£hqlshi^aR�[ b�n(V�]ul¸V�rcrcjabY¥s` [wVH^a` bZ]¸b�nt^aTcRn¡bZja[ � ´J ï�Z� � � à ¦ ï6§ï � ´J ï � ´J » � ¨ � » à ¦ ï6§» � ´J ï � ´J » � ¨ ï·ï·ï �� ´J »�Z� � � à ¦ » §ï � ´J ï � ´J » � ¨ � » à ¦ » §» � ´J ï � ´J » � ¨ ï·ï·ï �� ´�tï�Z� �YX ï	¨ � ^ ¦ ï6§ï � ´J ï � ´J » � ¨ � » ^ ¦ ï6§» � ´J ï � ´J » � ¨ ï·ï·ï �� ´� »�Z� �YX » ¨ � ^ ¦ » §ï � ´J ï � ´J » � ¨ � » ^ ¦ » §» � ´J ï � ´J » � ¨ ï·ï·ï Ñ
��� Ñ ã Ñ ã � �

Þ�]Ð`ag�bubZj#ds` ]WVH^aR
b%n¡bZja[ ^aTcR%hqkceWhi^a` ^aks^a` bZ] ��� x ãcx ÐW  � n¡bZj7^aTc`@h�g�VZhqR%hqTcbZkco@d6ePR+jaR�rcjaR��hqR�]_^aRNd¤eulw^aTcR�RNp_kWV�o ` ^a` RNh
J ï � ´J ï�¨ � ¹ ¦ ï6§ï � ´J ï � ´J » � ´�tï � ´� » � ¨ � » ¹ ¦ ï6§» � ´J ï � ´J » � ´�tï � ´� » � ¨ ï·ï·ï �J » � ´J » ¨ � ¹ ¦ » §ï � ´J ï � ´J » � ´�tï � ´� » � ¨ � » ¹ ¦ » §» � ´J ï � ´J » � ´�tï � ´� » � ¨ ï·ï·ï ��tï � ´�tï�¨ � d ¦ ï6§ï � ´J ï � ´J » � ´�tï � ´� » � ¨ � » d ¦ ï6§» � ´J ï � ´J » � ´�tï � ´� » � ¨ ï·ï·ï �� » � ´� » ¨ � d ¦ » §ï � ´J ï � ´J » � ´�tï � ´� » � ¨ � » d ¦ » §» � ´J ï � ´J » � ´�tï � ´� » � ¨ ï·ï·ï Ñ

��� Ñ ã Ñ ãZº �
Þ�]Whi^aRNVZd£b�nt^aTcRwhqlshi^aR�[�b�nUrWV�jq^a`@V�o	ds` �ER�jaR�]_^a`@V�o	RNp_kWVH^a` bZ]Wh ��� x ãcx Ð_º � �Pn¡bZjm^aTcR\zUb���ds` [\R�]s�
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hq` bZ]WV�o-g�VZhqRmzURmbZes^#V�` ]%^aTcRmn¡bZo o bHz�` ]cvwhqlshi^aR�[¯b�n.RNp_kWVH^a` bZ]Wh�{

X ïuú ¹ ¦ ï6§ú ´�tï ¨ X » ú ¹ ¦ ï6§ïú ´� » � ´J » X »�_X ï ù>  ¶ ´J » ïÐ û g�b_h � ´�tï ¶ ´� » �¶ ´J » X »�_X ï ù>  ¶ ´J » ïÐ û g�b_h � ´�tï�¨ ´� » �.¶ ´J » ï ´J » X »ã X ï g�b_h � º ´�tï ¶ ´� » �¨ ´J » ï ´J » X »ã X ï g�b_h � º ´�tï	¨ ´� » �K¶ à ¦ ï6§ï � ´J ï � ´J » �0 f ¦ ï6§ï � ´J ï � ´J » � ´�tï � ´� » �.¶ à ¦ ï6§ï � ´J ï � ´J » �5�X ïuú ¹ ¦ » §ïú ´�tï ¨ X » ú ¹ ¦ » §ïú ´� » � ´J ï X ï�_X » ù>  ¶ ´J »»Ð û g�b_h � ´�tï ¶ ´� » �¶ ´J ï X ï�_X » ù>  ¶ ´J »»Ð û g�b_h �W´�tï�¨ ´� » �.¶ ´J ï ´J »» X ïã X » g�b_h � º ´� » ¶ ´�tï �¨ ´J ï ´J »» X ïã X » g�b_h � º ´� » ¨ ´�tï �K¶ à ¦ » §ï � ´J ï � ´J » �0 f ¦ » §ï � ´J ï � ´J » � ´�tï � ´� » �.¶ à ¦ » §ï � ´J ï � ´J » �5�X ïuú d ¦ ï6§ïú ´�tï ¨ X » ú d ¦ ï6§ïú ´� » � ´J » X »� ´J ï X ï ù>  ¶ ´J » ïÐ û g�b_h �W´�tï ¶ ´� » �¶ ´J » X »� ´J ï X ï ù>  ¶ ´J » ïÐ û g�b_h � ´�tï�¨ ´� » �K¶ ´J ï ´J » X »ã X ï g�b_h � º ´�tï ¶ ´� » �¨ ´J ï ´J » X »ã X ï g�b_h � º ´�tï	¨ ´� » �K¶ ^ ¦ ï6§ï � ´J ï � ´J » �0b� ¦ ï6§ï � ´J ï � ´J » � ´�tï � ´� » �.¶ ^ ¦ ï6§ï � ´J ï � ´J » �5�X ï ú d ¦ » §ïú ´�tï ¨ X » ú d ¦ » §ïú ´� » � ´J ï X ï� ´J » X » ù>  ¶ ´J »»Ð û g�b_h � ´�tï ¶ ´� » �¶ ´J ï X ï� ´J » X » ù>  ¶ ´J »»Ð û g�b_h � ´�tï�¨ ´� » �K¶ ´J ï ´J » X ïã X » g�b_h � º ´� » ¶ ´�tï �¨ ´J ï ´J » X ïã X » g�b_h � º ´� » ¨ ´�tï �K¶ ^ ¦ » §ï � ´J ï � ´J » �0b� ¦ » §» � ´J ï � ´J » � ´�tï � ´� » �.¶ ^ ¦ » §ï � ´J ï � ´J » �5�X ïuú ¹ ¦ ï6§»ú ´�tï ¨ X » ú ¹ ¦ ï6§»ú ´� » �@f ¦ ï6§» � ´J ï � ´J » � ´�tï � ´� » �.¶ à ¦ ï6§» � ´J ï � ´J » �5�
X » ú ¹ ¦ » §»ú ´�tï ¨ X » ú ¹ ¦ » §»ú ´� » �@f ¦ » §» � ´J ï � ´J » � ´�tï � ´� » �.¶ à ¦ » §» � ´J ï � ´J » �5�
X ïuú d ¦ ï6§»ú ´�tï ¨ X » ú d ¦ ï6§»ú ´� » � � ¦ ï6§» � ´J ï � ´J » � ´�tï � ´� » �.¶ ^ ¦ ï6§» � ´J ï � ´J » �5�X ïuú d ¦ » §»ú ´�tï ¨ X » ú d ¦ » §»ú ´� » �¿g ¦ » §» � ´J ï � ´J » � ´�tï � ´� » �.¶ ^ ¦ » §» � ´J ï � ´J » �5�Ñ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\Ñ\ÑwÑ\Ñ\Ñ\Ñ\ÑwÑ\Ñ

��� Ñ ã Ñ ã�Ð �
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Þ�]�^aTcR�` ]s¢W]c` ^aR�hqlshi^aR�[ ��� x ãcx ã�Ð � ^aTcR7¢Wj#hi^�n¡bZkcj&RNp_kWVH^a` bZ]Wh�V�jaRm^aTcR�jaRNhqkco ^&b�n	`@dsR�]_^a` �g�V�o o lwRNp_kWVH^a` ]cv7^aTcR�g�buRnA+g�` R�]_^#htb�n � ` ]¤RNp_kWVH^a` bZ]Wh ��� x ãcx ãc  � �Z^aTcR�hqRNg�bZ]Wd\n¡bZkcj(RNp_kWVH^a` bZ]WhV�jaR;^aTcR�jaRNhqkco ^�b�n	V\hq` [\` o@V�j�bZrPR�j#VH^a` bZ]¤VH^ � » �cR�^#g�x��R�jaR&zUR;g�V�]c]cb�^Uz�ja` ^aR&bZks^U^aTcR;V�]WV�o l_^a`@g�R�¥srcjaRNhahq` bZ]Wh	n¡bZjt^aTcR&n¡kc]Wg5^a` bZ]Wh f ¦ ï6§» � f ¦ » §» �� ¦ ï6§» � � ¦ » §» ` ]În¡kco o;dskcR¤^ab6^aTcR�` j+hqkcrPR�jq�ß` ]_^aja`@g�VZg�lZ�Uhqb6zUR�z�` o o&dsRNhag�ja` ePR¤^aTcR�[�x2y(Tcb_hqRn¡kc]Wg5^a` bZ]Wh�V�jaR;^aja` vZbZ]cbZ[\R�^aja`@g&rPbZo lu]cbZ[\`@V�o@h(b�nf^aTcRmn¡bZja[

ý f ¦ íO§» � � ¦ íO§» þ�� Ï7í Ì 9 îEÏ
Ï7í Ì 9 îEÏ Ñ ¨ ¦ íO§í Ì Ô í Î g�b_h ��� ð ï ´�tï�¨ � ð » ´� » �¨ _ ¦ íO§í Ì Ô í Î hq` ] ��� ð ï ´�tï	¨ � ð » ´� » � Ó � ��� Ñ ã Ñ ã_Ò �

z�TcR�jaR�^aTcR+g�buRnA+g�` R�]_^#h ¨ ¦ íO§í Ì Ô í Î � _ ¦ íO§í Ì Ô í Î V�jaR�n¡j#VZg5^a` bZ]WV�o.j#VH^a` bZ]WV�oKn¡kc]Wg5^a` bZ]Whmz�` ^aT�dsR�]cbZ[\` �]WVH^abZj#h(` ]Wg�o kWds` ]cv\bZ]cR�b�nf^aTcRmn¡bZo o bHz�` ]cv\R�¥srcjaRNhahq` bZ]Wh�{
X ï Õ X » � º X ï Õ X » � º X » Õ X ï Ñ ��� Ñ ã Ñ ãZá �

Þß^K`@hfRNhahqR�]_^a`@V�oH^aTWVH^.]cb�^KV�o oug�buRnA+g�` R�]_^#h ¨ ¦ íO§í Ì Ô í Î � _ ¦ íO§í Ì Ô í Î V�jaR	]cbZ]c��R�jabW�Necks^ ¨ ¦ íO§� Ô � ��2� �K`�x RZx^aTcRm^aja` vZbZ]cbZ[\R�^aja`@g&rPbZo lu]cbZ[\`@V�o@h ��� x ãcx ã_Ò � g�bZ]_^#V�` ]°`in¡jaR�R
b7^aR�ja[wh�x­��R�]Wg�R�` ^(n¡bZo o bHz�hU^aTWVH^` nW^aTcRUbZe��iRNg5^a` XZRt`@hf^abmg�bZ]Whi^ajakWg5^f^aTcR(hqkceWhi^a` ^aks^a` bZ]�b�nWXHV�ja`@V�eco RNh ��� x ãcx ãZº � ` ]7^aja` vZbZ]cbZ[\R�^aja`@gn¡bZja[ � z�` ^aTcbZks^R`ahqRNg�kco@V�jGb;^aR�ja[wh � �_^aTcR�]+^aTcR;kc]c�u]cbHz�]+n¡kc]Wg5^a` bZ]WhUà ¦ ï6§8 �sà ¦ » §8 � ^ ¦ ï6§8 � ^ ¦ » §8` ]Wg�o kWdsRNd�` ]�^aTcR7` ]s¢W]c` ^aR�hqlshi^aR�[ ��� x ãcx ã�Ð � hqTcbZkco@d�ePR�dsR�^aR�ja[\` ]cRNd�VZh&VYXZR�j#V�vZR;XHV�o kcRNh�b�n^aTcRmn¡kc]Wg5^a` bZ]Wh f ¦ ï6§8 � f ¦ » §8 � � ¦ ï6§8 � � ¦ » §8 bZ]¤^aTcR7hap_kWV�jaR;b�n.rPR�ja` bsdch ® � � ��À � � ® � � ��À �ß�c`�x RZx
ýNà ¦ � §8 � ^ ¦ � §8 þ �  Ð À »

»Qóò �
»Qóò � ý f ¦ � §8 � � ¦ � §8 þ � ´�tï � ´� » Ñ ��� Ñ ã Ñ ãuâ �

Þß^�n¡bZo o bHz�hU^aTWVH^
à ¦ ï6§ï � à ¦ » §ï � ^ ¦ ï6§ï � ^ ¦ » §ï �2� � à ¦ � §» � ^ ¦ � §» ��� ¨ ¦ íO§� Ô �9� Ñ ��� Ñ ã Ñ ãZã �³ h�V�]¤R�¥cV�[\rco Rmb�n	à ¦ � §» � ^ ¦ � §» ^#V��ZR

à ¦ ï6§» � ´J ï � ´J » � � ´J ï X »Ð ��X »ï ¶ X »» � ù>  ¶ ´J » ïÐ û ù>  ¶ ´J »»Ð û¨ ´J »» X »» � Ò ´J »» ¶ Ð � Ná ´J ï X ï ��X »ï ¶ X »» � ù>  ¶ ´J » ïÐ û ¨ º ´J Ï ï ´J » X »»á�Ð X ï � ò X »ï ¶ X »» � Ñ ��� Ñ ã Ñ ãZò �
³ ]WV�o lu��` ]cv¤n¡bZja[�kco@V�R ��� x ãcx ã � � � ��� x ãcx ã�Ð � �-V�]Wd ��� x ãcx ãZã � �E^izUb�g�bZ]Wg�o kWhq` bZ]Whmg�V�]£ePRw[wVZdsR^aTWVH^�hqTcbHzÎ^aTcR;RNhahqR�]_^a`@V�oPds` �ER�jaR�]Wg�R&b�n-^aTcR&ePR�TWVYXu` bZjtb�n>^izUb�zURNV��uo l\g�bZ]c]cRNg5^aRNd}¤�V�]%dsR�j�.bZo>b_hag�` o o@VH^abZj#h�n¡jabZ[¯^aTcR7g�kcjajaR�]_^�hi^ajaR�]cv�^aT?�WkWg5^akWVH^a` bZ]Wh(` ]�bZ]cRmb�nK^aTcR�[�x
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¹ ¦ ï6§ï � ´�tï � ´� » � � ´J » X »�_X ï ù>  ¶ ´J » ïÐ û hq` ] �W´�tï ¶ ´� » �X ï ¶ X »¶ ´J » X »�_X ï ù>  ¶ ´J » ïÐ û hq` ] � ´�tï�¨ ´� » �X ï	¨ X » ¶ ´J » ï ´J » X »ã X ï hq` ] � º ´�tï ¶ ´� » �º X ï ¶ X »¨ ´J » ï ´J » X »ã X ï hq` ] � º ´�tï�¨ ´� » �º X ï	¨ X » �
¹ ¦ » §ï � ´�tï � ´� » � � ´J ï X ï�_X » ù>  ¶ ´J »»�_X » û hq` ] � ´� » ¶ ´�tï �X » ¶ X ï¶ ´J ï X ï�_X » ù>  ¶ ´J »»Ð û hq` ] � ´� » ¨ ´�tï �X » ¨ X ï ¶ ´J ï ´J » X ïã X » hq` ] � º ´� » ¶ ´�tï �º X » ¶ X ï¨ ´J ï ´J » X ïã X » hq` ] � º ´� » ¨ ´�tï �º X » ¨ X ï �d ¦ ï6§ï � ´�tï � ´� » � � ´J » X »� ´J ï X ï ù>  ¶ ´J » ïÐ û hq` ] � ´�tï ¶ ´� » �X ï ¶ X »¶ ´J » X »� ´J ï X ï ù>  ¶ ´J » ïÐ û hq` ] � ´�tï�¨ ´� » �X ï�¨ X » ¶ ´J ï ´J » X »ã X ï hq` ] � º ´�tï ¶ ´� » �º X ï ¶ X »¨ ´J ï ´J » X »ã X ï hq` ] � º ´�tï�¨ ´� » �º X ï	¨ X » �d ¦ » §ï � ´�tï � ´� » � � ´J ï X ï� ´J » X » ù>  ¶ ´J »»Ð û hq` ] � ´� » ¶ ´�tï �X » ¶ X ï¶ ´J ï X ï� ´J » X » ù>  ¶ ´J »»Ð û hq` ] � ´� » ¨ ´�tï �X » ¨ X ï ¶ ´J ï ´J » X ïã X » hq` ] � º ´� » ¶ ´�tï �º X » ¶ X ï¨ ´J ï ´J » X ïã X » hq` ] � º ´� » ¨ ´�tï �º X » ¨ X ï Ñ

��� Ñ ã Ñ ò � �ÔcbZja[�kco@V�R ��� x ãcx ò � � hqTcbHzS^aTWVH^	V�o jaRNVZdsl;` ]7^aTcRt¢Wj#hi^	V�rcrcjabY¥s` [wVH^a` bZ]-�N` ]7^aTcRUb_hag�` o o@VH^abZjhqlshi^aR�[§^aTcR�jaRNhqbZ]WV�]Wg�R7^aR�ja[wh&[wVYl¸V�rcrPRNV�jmdskcR�^ab%^aTcR�rcjaRNhqR�]Wg�R�b�nUV¤dsR�]cbZ[\` ]WVH^abZj;b�n^aTcRmn¡bZja[ X ï ¶ X » � º X ï ¶ X » ��` nK^aTcRNhqRmXHV�o kcRNh�V�jaRmg�o b_hqR;^abw��R�jabWx
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Þß^	`@h.rPb_hahq` eco Rt^abmg#Tcbub_hqRt^aTcjaR�RU[\b_hi^	` ]_^aR�jaRNhi^a` ]cv;VZhqrPRNg5^#h.b�nc^aTcR�g�bZ[\rWV�ja`@hqbZ]7b�nEhqbZo ks^a` bZ]Whb�n.R�¥cVZg5^�V�]Wd¤VYXZR�j#V�vZRNdwRNp_kWVH^a` bZ]Wh�_��Z� �©�7� �W�q�5�q�f�5� � �O� � � �N�Z� ��� x òcx   �� ´��Z� � �7� ´�c�q�5�q�f�5� ´� �O� � � ´�N�ZÑ ��� x òcx � �� ��ÖW�#|�×�þ �-R�^&^aTcR�jaR7ePR�vZ` XZR�]�V�]¸V�jaec` ^aj#V�jal%rPb_hq` ^a` XZR7]ukc[�ePR�j¶� �2� V�]Wd�V\^a` [\R` ]_^aR�jaXHV�o ® � ��� �ßx	Þß^�`@h�jaRNp_kc` jaRNdw^ab\¢W]Wd%^aTcR�g�bZ]Wds` ^a` bZ]WhU^abwePR7haVH^a`@hi¢WRNd%eul+^aTcRmn¡kc]Wg5^a` bZ]�7� �W�q�5�q�f� ��hqb�^aTWVH^�^aTcRmn¡bZo o bHz�` ]cv�` ]cRNp_kWV�o ` ^il¤hqTcbZkco@d%TcbZo@d>{  � � �5�q�f�K¶ ´� � �5�q�f�   � � ���Uª ® � ��� � Ñ ��� Ñ ò Ñ º �Þßn � `@htV�]+V�jaec` ^aj#V�ja` o l�hq[wV�o oW]ukc[�ePR�jN��^aTcR�]w^aTcRI�Y�ßRNhi^a` [wVH^a` bZ]\n¡bZj	^aTcR&]cbZja[   �t¶ ´�  g�V�]�ePR(ds` jaRNg5^ao l7dsRNdskWg�RNd�n¡jabZ[:^aTcR(g�o@VZhahq`@g�V�oZ^aTcR�bZjaR�[õbZ]7^aTcR(g�bZ]_^a` ]ukcbZkWhKdsR�rPR�]WdsR�]Wg�RUb�n^aTcR7hqbZo ks^a` bZ]¤bZ]¤hq[wV�o o-g#TWV�]cvZRNhUb�nf^aTcR�ja` vZT_^q�ßTWV�]Wdw[\R�[�ePR�j#h�x	Þßn � `@h�V7¢W]c` ^aR7p_kWV�]_^a` ^ilZ�^aTcR�]�` ^�`@h(XZR�jal+ds` A+g�kco ^(^ab\bZes^#V�` ]�hqkWg#T¤RNhi^a` [wVH^a` bZ]Whtn¡bZjU^aTcR�]cbZja[   �;¶ ´�   x	ÔcbZj�hqbZ[\Rg�o@VZhahqRNh�b�n&RNp_kWVH^a` bZ]Wh�jaR�vZkco@V�j�z�` ^aTÎjaRNhqrPRNg5^�^ab�VShq[wV�o o(rWV�j#V�[\R�^aR�j � ��^a` [\R�` ]_^aR�jaXHV�o@h� � x � � î-ï � bZj � � x � � î é � � ¢ �2� � V�jaR7g�bZ]Whq`@dsR�jaRNd>�cz�Tc`@g#T�bZeuXu` bZkWhqo l+[wV��ZRNh(^aTcRrcjabZeco R�[ R�XZR�]w[\bZjaR&` ]_^aja`@g�VH^aRZx.y(Tc`@hUg�V�]+ePR&` o o kWhi^aj#VH^aRNdweul�^aTcR;VYXZR�j#V�vZ` ]cvmrcja` ]Wg�` rco R�n¡bZj¤�V�]�dsR�j��.bZo-hqlshi^aR�[wh��cdsRNhag�ja` ePRNd%` ] � RNg5^a` bZ] � x ãcx� ��ÖW�#|�×[ÿ·�-R�^f^aTcR�jaRUePRUvZ` XZR�]�V�^a` [\RU` ]_^aR�jaXHV�o ® � ��� �ßxfÞß^.`@hf]cRNg�RNhahaV�jal&^abmdsR�^aR�ja[\` ]cRV\[wVH¥s` [�kc[�j �9� ^aTWVH^�ePbZkc]Wdch(^aTcR�]cbZja[  � � �5�q�f�K¶ ´� � �5�q�f�   � j � ` n �Uª ® � ��� � Ñ�m]cbHz�o RNdsvZRtb�nP^aTcR(kcrcrPR�j	ePbZkc]Wd�b�nW^aTcR�]cbZja[�b�nP^aTcR�dsR�Xu`@VH^a` bZ]�b�nW^aTcR�V�rcrcjabY¥s` [wVH^aRhqbZo ks^a` bZ]%n¡jabZ[¯^aTcR�R�¥cVZg5^�hqbZo ks^a` bZ]¤rco@VYlsh(V�]�` [\rPbZjq^#V�]_^�rWV�jq^�` ]�V�rcrco ` RNd¤rcjabZeco R�[wh�x� ��ÖW�#|�×V� �-R�^(^aTcR�jaR;ePRmvZ` XZR�]%V�rPb_hq` ^a` XZR;]ukc[�ePR�jUj �Î� x	Þß^(`@hU]cRNg�RNhahaV�jal�^ab�¢W]Wd^aTcb_hqRm^a` [\R�` ]_^aR�jaXHV�o@hU` ]�z�Tc`@g#T   � � �5�q�f�f¶ ´� � �5�q�f�   � j Ñ³ g5^akWV�o o l+^aTcRNhqR7VZhqrPRNg5^#h�V�jaR;^aTcR�RNhahqR�]Wg�R�b�nKbZj#ds` ]WV�jal%ds` �ER�jaR�]_^a`@V�o>RNp_kWVH^a` bZ]¤^aTcR�bZjaln¡jabZ[3]cbZ]co ` ]cRNV�j�V�]WV�o lshq`@h·i	^aTcR�jaR�n¡bZjaR%V�]WV�o l_^a`@g�V�o��	p_kWV�o ` ^#VH^a` XZR%V�]Wd�]ukc[\R�ja`@g�V�oU[\R�^aTcbsdchTWVYXZR;ePR�R�]�dsR�XZR�o bZrPRNd+n¡bZj(^aTcR�` j�hi^akWdslZx ³ [\bZ]cv�^aTcRNhqRZ�WdskcR;^ab�^aTcR7g�bZ]Whi^ajakWg5^a` XZR;]WVH^akcjaRb�n(VZhqlu[\rs^ab�^a`@g�[\R�^aTcbsdch;^aTcR�lSV�jaR�RNhqrPRNg�`@V�o o l�R��ERNg5^a` XZR�n¡bZjm^aTcRwhi^akWdsl£b�nt^aTcR�¢Wj#hi^7V�]Wd^aTcRm^aTc` j#d�VZhqrPRNg5^#h�x2�R�XZR�jq^�^ab�^aTcR � \:¨�� � ��ds` [\R�]Whq` bZ]WV�oW[�kco ^a` n¡jaRNp_kcR�]Wg�l\jab�^#V�jal�hqlshi^aR�[ b�n-ds` �ER�jaR�]_^a`@V�oRNp_kWVH^a` bZ]Wh �
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Ô Å § Ñ ��� Ñ ò Ñ � Ð �
³ h�V�ePbHXZR � hqR�R � RNg5^a` bZ]6 Zx   � o R�^N�
 » � Sf�WVc� � 7�·Ü)Ý í ÝWÜE» g í � SE� É_Þ ¦ í
Ô Å § Ñ ��� Ñ ò Ñ � Ò �

Þ�]_^ajabsdskWg�RmbZ]cR�[\bZjaR;` ^aR�[ b�nK]cb�^#VH^a` bZ]-{£ g � Sf�WVc� £ Ý¥¤_Ý � [wVH¥�·Ü)Ý:é*ÝWÜ)Ý¥¤_Ý hqkcr¦ Ä Ô Å §�ê
ë�ì�í
î «««« ú
Ý:é*Ý g � Sf�WVc�ú V é ÌïÊï·ï·ï ú V é î¬ «««« �£ g � Sf�WVc� £ Ý¥¤_Ý ¡ K ;�� ` n   y  �¡ o Ñ ��� Ñ ò Ñ � á �

¸c�������k�¬§ �é×¡Ú�×¡Úc��~ZÙ#��PH�U} �@�5×��#�m|#�H�E�H�é×��O�H�c����~H×��@�MwU�#��5��H�(~H�WÛ�PH�#|�×��H�­y �ü� ycï ��Ñ�Ñ�Ñ-� y ¬c��5ØW|#Ú�×¡Úc~H× � ¡È  y   � Ç ¶ � ¶  �qw×¡Úc�c5��H}é} ��n	�é� Ü �5�5×��é�w~H×��7�@��×��5ØW�£ g � Sf�WVc�K¶ 
 » � Sf�WVc� £ � K � � �   y   � � �Ç ¶ � ¶   y   K ; ù��¯¨  � û ¬=<®Ý¥¤_Ý î ß � ��� Ñ ò Ñ � â �nKÚc���a�
K � � �   y   � � � �

àáááááâ áááááã
� � ß < ï#î Ý¥¤_Ý � � 5 �åä:  �� ß < » î Ý¥¤_Ý� ¬ î » � � 5 �åä � �º�� ß î Ý¥¤_Ýæ À�� ÐZ� ¶ º � ù á
�� ¶   û

¬ î-ï � � 5 �Âä � � �åä±� ¶  aä:  Ñ
y(Tc`@h�o R�[\[wV7V�o o bHz�h.kWh	^ab7RNhi^a` [wVH^aR�^aTcR�jaRNhq`@dskWV�oWÔcbZkcja` R�jthqR�ja` RNh�V�]Wd\` ^#htdsR�ja` XHVH^a` XZRNhdsR�rPR�]Wds` ]cvSbZ]�^aTcR¤dsR�vZjaR�R+b�n&hq[\bub�^aTc]cRNhah�b�n�^aTcR+n¡kc]Wg5^a` bZ]±R�¥srWV�]WdsRNd�` ]�^aTcR�ÔcbZkcja` R�jhqR�ja` RNh�x	ÔcjabZ[ ��� x òcx � â � ` ^�`@h(RNVZhqlw^abwdsRNdskWg�R7V�]¤RNhi^a` [wVH^a` bZ]¤n¡bZj(^aTcR�XZRNg5^abZjq��n¡kc]Wg5^a` bZ]ÛÛÛÛÛ T � Sf�WVc�.¶ 7�·Ü)Ý í ÝWÜE» T í � SE� É_Þ ¦ í
Ô Å § ÛÛÛÛÛ ¡ K � � � � �Ç ¶ � ù��¯¨  � û

¬ î-ï k7 8:9 ï K ;8 � ��� Ñ ò Ñ � ã �
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K � � � � � �
àáááááâ áááááã
� � ß < ï � ` n �åä©  �� ß < »� » ¬ î » � ` n �åä � �º�� ßæ À�� ÐZ� ¶ º � ù á
�� ¶   û

¬ î-ï � ` n·�Âä � � �åäÎ� ¶  aä©  Ñ
¸c�������� ®l ��×m|#�H�E�H�é×��O�H� s ÿ�D6¨CD�þ��Ku6Ù#�w��~H×��@�MwU�#��5��H� Ç � � ¡\¨Î��¨õ �DYHEÚc���Î�é�±×¡Úc��Z�H�w~H�é� «a» Ô � � ½ k Ô » Ô � �¶¾�¬ ×¡Úc���a���;=Z�@�5×O��~H�1\r'q�H�é�w���c�5�O�H�E~H}�PH�#|�×��H�K' 5#Øs�E|�×��O�H�� � S ¨ � » � Sf�WVc� ��� Ñ ò Ñ � ò ��5ØW|#Ú�×¡Úc~H×   �m¶ÂS   � K � � j î ¬ Ì �ÛÛÛÛ �_��Z� ¶S� T � �u� ÛÛÛÛ � KZ¯ � » j î ¬ Ì ¨LK ¼ � » j î ¬ Ì �   ¨LK�ï �N� » j î » ¬ Ì ¨ � � � ��� Ñ ò Ñ º � �
5��H���±° K . � ïWØ ¦ ß î ¬ § ~H�E� � ¡ K î-ï� j ¬ Ì < ï DYHEÚc�v5#Øs�E|�×��O�H� � » � Sf�WVc� �@� ��À ' ÖW���5�O�N�H�O|n	�é×¡Ú��a�5��ÖW�#|�×t×�� V �é� «a» Ô ��q%~H�E�w×¡Úc��|#�H�c�5×�~H�W×O��K��Z�w�E�H×��Z�ßÖW���E�¤�H� �	� � � j°Dy(TcR\V�ePbHXZR���dsRNhag�ja` ePRNd�g�bZ]Wds` ^a` bZ]Wh&vZkWV�j#V�]_^aR�R�^aTcR\]cbZ]s�ßjaR�[wV�` ]c` ]cv+b�n�^aTcRwhqbZo ks^a` bZ]Whb�nm^aTcR¸jab�^#V�jal�hqlshi^aR�[ ��� x òcx Ð � � bZj+[\bZjaR�R�¥cVZg5^ao lZ�U^aTcR�rcjab��iRNg5^a` bZ]9b�n S � �5�q�f�q� ` ]Î^aTcR]cR�` vZTuePbZjaTcbubsdÎb�n�V�]ul±jaRNhqbZ]WV�]Wg�R�rPbZ` ]_^%z�` ^aT2V�o o �¸ª ® � �s� î-ï �ßxõyfbZvZR�^aTcR�jwz�` ^aT9^aTcRV�ePbHXZR£o R�[\[wVZh+^aTcR�l2V�o o bHz�kWh%^ab�n¡bZja[�kco@VH^aRSV�]Wd2rcjabHXZR�^aTcR£^aTcR�bZjaR�[wh%rcjabHXu` ]cv�^aTcRVYXZR�j#V�vZ` ]cvmrcja` ]Wg�` rco R�n¡bZjtjab�^#V�jal7[�kco ^a` n¡jaRNp_kcR�]Wg�l\hqlshi^aR�[wh�z�TcR�]w^aTcR&VYXZR�j#V�vZ` ]cvmbZrPR�j#VH^abZj� Å `@h�V�rcrco ` RNd%^ab�^aTcR�[�x² ]cRmb�nK^aTcb_hqR;^aTcR�bZjaR�[wh(`@h(vZ` XZR�]¤ePR�o bHz�x´����uGWF���� � hqR�R ÷ jaR�ePR�]c` �ZbHX+V�]Wd��.bZrPbHXHV ®  n� � l ��×Om�   � ×¡Úc�}PH�#|�×��H�K' 5#Øs�E|�×��O�H� T � Sf�WVc� �é��×¡Úc�%�Z�H�w~H�é� « k <-¬ ��~H×��@�(5#Û�×¡Úc�%|#�H�E�H�é×��O�H�c�s ÿ�D6¨CD�þ$²Au^q s ÿ�D6¨CD�þ:³;u­´ s ÿ�D6¨CD�þ�¨Ku^x��� � ×¡Úc��PH�#|�×��H�K' 5#Øs�E|�×��O�H� X&� SE� ��~H×��@�(5#Û+×¡Úc��|#�H�E�H�é×��O�H�c� s ÿ�D6¨CD�þ��Ku^q s ÿ�D6¨CD�þ(©�u^x� º � ×¡Úc�����H} Øs×��O�H� S � �5�q�f� Ù#��} �H� Ü ×�� ½ k 5��H��~H}é} �Uª ® � �P°±� ~H�E�¤~H}é} �Sª ® � �c�>� ��x� Ð � ×¡Úc���H�a�Z�����65��a�5���H�E~H�E|#�5� Ç Ù#�mÚu� Ü Úc���7×¡Úc~H�2[wVH¥ ��� � � � ¡m¨��%¨Ï  � DHEÚc���|5��H�6~H�WÛ � ª ® � �c�>� �9×¡Úc���a�6�;=Z�@�5×O�S~��WØs�wÙ#��� J��3� qÎ�5ØW|#ÚÏ×¡Úc~H×I5��H�6~H}é}�Uª ® � �s� î-ï �¤×¡Úc�c5��H}é} ��n	�é� Ü �5�5×��é�w~H×��O�H�S�@��×��5ØW�  S � �5�q�f�.¶ ´S � �5�q�f�   � K�ï ¼ � u ¦ ï#î ¬ Ø ¦ ß î ¬ §(§ � ��� Ñ ò Ñ ºc  �nKÚc���a� ´S � �5�q�f� �@��×¡Úc�����H} Øs×��O�H�6�65m×¡Úc���#Ý�ØW~H×��O�H�6�65�×¡Úc�Vw��#�5×(~aÖZÖE�a��=Z�é�w~H×��O�H�� ´S�Z� � � T � ´S>�5Ñ ��� Ñ ò Ñ º � �
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y(TcRmrWV�j#V�[\R�^aR�j#hU` ]Wg�o kWdsRNd¤` ] ��� x òcx ºc  � V�jaR;R�¥srcjaRNhahqRNd%eulw^aTcRmn¡bZo o bHz�` ]cv\jaR�o@VH^a` bZ]Wh�{` n��Kï �  Z�U^aTcR�]
J\� ù � ¨ � ¡�¨Ï Ç ¶ � û î-ï �K�ï ¼ ¡ � K�ïaï#� � K .¯ � ¬�µ � K�ï » � K � � K .¯ �   < ï¨LK�ï·¶ Ö KZ¯ � u( ·Ø ¦ ß î ¬ § ¨LK ¼ � K .¯ �   ×>�X¸ o ]¤ýZ U¨LK î-ïï K î-ïWØ »� � îT¹ þ¨LK�ï � ¨ z � K � �  (¨LK�ï � � ¨ K�ï � K�ï·¶� K � ��� �Kï ¶   � { �Xº Ì � �t��@J ù> U¨ ¡�¨ �Ç ¶ � û � ¨ �@J ùE U¨ ¡7¨Ï Ç ¶ � û �Ce ï � ¡�¨Ï �c� Ç ¶ �+¨�¡7¨Ï  � i

��� Ñ ò Ñ ºZº �

` n��Kï�ä � �U^aTcR�]
J\� z  U¨ ��� �Kï ¶   � ùs�Kï	¨ ¡7¨Ï Ç ¶ � ûI{ î-ï �K�ï ¼ ¡ � K�ïaï#� � K .¯ � ¬�µ � K�ï » � K .¯ � ¦   < ï6§�Ø ¬ Ì K ïWØ ¬ Ì ¦ ¬ Ì < ï6§�¨LK ïWØ ¦ ¬ Ì < ï6§� �  U¨LK�ï � �u�Xº Î ¨LK�ï·¶
K ¦ ï#î ¬ Ì §�Ø ¦ ¬ Ì < ï6§� z KZ¯ � u( ·Ø ¦ ß î ¬ §

¨LK ¼ � K .¯ �   � �Kï ¶   � î-ï �Xº£» ¨  � �Kï ¶   K�ï � K î ¬ Ì Ø ¦ ¬ Ì < ï6§� { ¨LK�ï � � �e » �@JE� �Kï ¶   � ùu�Kï�¨ ¡7¨Ï Ç ¶ � û �®e Ï �@J z � » ï ¨ � �Kï ¶   � ¡7¨Ï Ç ¶ � { Ñ
��� Ñ ò Ñ º�Ð �

{U�a�N�65·�-R�^(^aTcR7hqkWg�g�RNhahq` XZR;^a` [\R�` ]_^aR�jaXHV�o@h(g�bZ[\rPb_hq` ]cv�^aTcR�]cbZ]cjaRNhqbZ]WV�]Wg�RmhqR�^ - » Ô �õePRdsR�]cb�^aRNdweul Ö � ¦ � §P Ô¼Q�R;Q�JMLON �c� ¦ � §J:Ô¼Q�R;Q�JMLON × � � �   ��Ñ�Ñ�Ña� x	ö�b�^aR�^aTWVH^ Ö � ¦ � §J:Ô¼Q�R;Q�JMLON �c� ¦ � §P Ô¼Q�R;Q�JMLON ×mª s » Ô ��xÔcbZj�dsR�¢W]c` ^aR�]cRNhah��WVZhahqkc[\R;^aTWVH^ � ¦ ï6§P Ô¼JMLON �2� ª s » Ô ��x­û&R�]cb�^aR
´S � � ´S Y S ¦ � §P Ô¼Q�R;Q�JMLON �c� ¦ � §P Ô¼Q�R;Q�JMLON �c� [ �·� � �5�q�f� � � � S � �5�q�f�5�*V � �5�q�f�q�5�S ¦ � §é � S Y � ¦ � §é Ô�Q�R;Q�JMLON [ � ¢ �ü� o � j �5Ñy(TcR�]  S � �5�q�f�.¶ ´S � �5�q�f�  v¡Ð  S � �5�q�f�.¶ ´S � � �5�q�f�   ¨ 7� ]-ï   ´S � < ï � �5�q�f�.¶ ´S � � �5�q�f�   Ñ ��� Ñ ò Ñ º_Ò �

j&hq` ]cv¸�-R�[\[wV�º¤n¡jabZ[ ÷ jaR�ePR�]c` �ZbHX£V�]Wd|2�l_V�ePbHX ®  Z�Kr-x Ð � �	^aTWVH^�V�o o bHz�hmkWhm^ab�RNhi�^a` [wVH^aR%^aTcR�dsR�Xu`@VH^a` bZ]�b�n;hq[\bub�^aTcRNd�hqbZo ks^a` bZ]Wh���g�bZ]Wds` ^a` bZ]cRNd�eul6^aTcR�dsR�Xu`@VH^a` bZ]�b�n�^aTcR
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` ]c` ^a`@V�o-rPbZ` ]_^#h��czURmbZes^#V�` ]  S � �5�q�f�.¶ ´S � �5�q�f�  v¡Ð  S � �5�q�f�.¶ ´S � � �5�q�f�  ¨LK�ïaï 7� ]-ï � ÛÛ S ¦ � < ï6§P ¶ÂS ¦ � §J ÛÛ ¨ ÛÛ ´S[¦ � § YO� ¦ � §J:Ô¼Q�R;Q�JMLON [(¶ ´S[¦ � § YO� ¦ � < ï6§P Ô¼Q�R;Q�JMLON [ ÛÛ � � ��� Ñ ò Ñ ºZá �
z�TcR�jaR&K�ïaï � É ~ ��V�]Wd Ã `@h�V\�-` rWhag#Tc` ^a��g�bZ]Whi^#V�]_^(n¡bZj T � SE� ` ]¤^aTcR7dsbZ[wV�` ] S¸ª�½ k xy(TcR¸` ]_^aR�jaXHV�o Ö � ¦ � §J:Ô¼Q�R;Q�JMLON �c� ¦ � < ï6§P Ô¼Q�R;Q�JMLON × ePR�o bZ]cv_hw^ab6^aTcR£jaRNhqbZ]WV�]Wg�R�hqR�^ s » Ô ����V�]Wd9` ^#ho R�]cv�^aT�g�V�]¤ePR�RNhi^a` [wVH^aRNd¤eul+[\RNV�]Wh(b�n	�-R�[\[wV � x�y(TcR�jaR�n¡bZjaRÛÛ S ¦ � < ï6§P ¶ÂS ¦ � §J ÛÛ ¨ ÛÛ S ¦ � §J ¶ ´S ¦ � § Y � ¦ � §J:Ô¼Q�R;Q�JMLON [ ÛÛ �Ï� K�ï » � jl�   < ï � ïWØ ¬ Ì �K�ï » � KaK Ï Ñ ��� Ñ ò Ñ ºuâ �Þ�]%^aTcR�jaRNhqbZ]WV�]Wg�RmdsbZ[wV�` ] «a» Ô � � ½ k Ô » Ô � ��¾�¬ g�bZ]Whi^ajakWg5^(^aTcR�XZRNg5^abZjq��n¡kc]Wg5^a` bZ]� � Sf�WVc� z�` ^aT¤^aTcR�rcjabZrPR�jq^a` RNh(hqrPRNg�` ¢WRNd¤` ]��-R�[\[wV+Òsx ² ]¤RNVZg#T¤` ]_^aR�jaXHV�o

Ö � ¦ � §P Ô¼Q�R;Q�JMLON �c� ¦ � §J:Ô¼Q�R;Q�JMLON × > - » Ô �^aTcRmn¡bZo o bHz�` ]cv\` ]cRNp_kWV�o ` ^il+`@hU^ajakcRZ{ÛÛÛÛ �_��Z� ¶ � ´S[¦ � §�Z� ÛÛÛÛ ¡ ÛÛÛÛ �_��Z� ¶S� T � �u� ÛÛÛÛ ¨ � ÛÛ T � �u�K¶ T�Y ´S ¦ � § [ ÛÛ¡ K�ï6Ï � ÛÛ ��¶ ´S ¦ � § ÛÛ ¨ ÛÛÛÛ �_��Z� ¶S� T � �u� ÛÛÛÛ �K�ï6Ï � Ã Ñ
��� Ñ ò Ñ ºZã �

yKV��u` ]cv\` ]_^abwVZg�g�bZkc]_^ ��� x òcx   � � �szURmbZes^#V�` ]ÛÛ SZYO� ¦ � §P Ô¼Q�R;Q�JMLON ¨ ô [�¶ÂSZY�� ¦ � §P Ô¼Q�R;Q�JMLON [ ÛÛ � K î-ïï � ô Ñ��R�]Wg�RZ� S � �5�q�f�(ª�½ k Ô » Ô � <D½ � ÌÌ ��| n¡bZj�Uª Ö � ¦ � §P Ô¼Q�R;Q�JMLON ¨ ô �(� ¦ � §J:Ô¼Q�R;Q�JMLON ¶ ô ×�� ô��  � Ö � ¦ � §J:Ô¼Q�R;Q�JMLON ¶S� ¦ � §P Ô¼Q�R;Q�JMLON ×HÑy(TcR�]¤n¡jabZ[��-R�[\[wV+Ò7^aTcRmn¡bZo o bHz�` ]cv�RNhi^a` [wVH^a` bZ]�`@hU^ajakcR�bZ]%^aTcR7hqrPRNg�` ¢WRNd¤` ]_^aR�jaXHV�o�{ÛÛÛ �_��Z� ¶S� T � �u� ÛÛÛ � � » � KZ¯(¨LK ¼ �   � � ��¨LK î-ïï � ô � î ¬ Ì¨ � » K�ï � � j ¨LK î-ïï � ô � î » ¬ Ì ¨ � � Ñ� ` ]Wg�R «« � ¦ � §J:Ô¼Q�R;Q�JMLON ¶S� ¦ � §P Ô¼Q�R;Q�JMLON «« � � î-ï �(^aTcR�]Í�¾ ¿�ÀÁ!Â¼ÃOÄ¥Ã·Á ÅMÆòÍ ¾ ¿�ÀÇ ÂMÃOÄ¥Ã·Á ÅMÆ ÛÛÛ
�_��Z� ¶S� T � �u� ÛÛÛ �Z� � � K�ï � KZ¯(¨LK ¼ �   � K�ï � � j �

¨ � K�ï·K�ï �� �Kï ¶   j î » ¬ Ì < ï ¨|�
��� Ñ ò Ñ ºZò �
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K�ï � � j � � àâ ã o ] Y   ¶  K�ï(j [�� ` n·�Kï �   �� �Kï ¶   � î-ï j î ¬ Ì < ï � ` n·�Kï �   ÑÔcjabZ[��-R�[\[wV+Ò�` ^�n¡bZo o bHz�hU^aTWVH^ÛÛ � Y � ¦ � §P Ô¼Q�R;Q�JMLON [ ¶ ´S Y � ¦ � §P Ô¼Q�R;Q�JMLON [ ÛÛ � � K � j î ¬ Ì Ñ ��� Ñ ò Ñ Ð � �ö�bHz��EV�rcrco lu` ]cv%�-R�[\[wV+º\^ab%` ]cRNp_kWV�o ` ^il ��� x òcx ºZã � V�]Wd¤^#V��u` ]cv%VZg�g�bZkc]_^&b�n ��� x òcx ºZò �V�]Wd ��� x òcx Ð � � �uzURmbZes^#V�` ]¤n¡bZj � ¦ � §J:Ô¼Q�R;Q�JMLON ª ® � �c� î-ï �ÛÛ � Y � ¦ � §J:Ô¼Q�R;Q�JMLON [ ¶ ´S ¦ � § Y � ¦ � §J:Ô¼Q�R;Q�JMLON [ ÛÛ � \ Ö � K � j î ¬ Ì ¨|��¨ � K�ï � KZ¯U¨LK ¼ �   � K�ï �¨ � K�ïnK�ï � ��� �Kï ¶   � î-ï j î » ¬ Ì < ï × É k ½ Ì » Ñy(TcR�]+^aTcRmhqRNg�bZ]Wdwhqkc[\[wV�]Wd+kc]WdsR�jt^aTcRmhqkc[\[wVH^a` bZ]%hq` vZ]+` ] ��� x òcx ºZá � g�V�]+ePR;RNhi^a` [wVH^aRNdeul%[\RNV�]Wh(b�nf^aTcR�jaR�o@VH^a` bZ]ÛÛ S Y � ¦ � §J:Ô¼Q�R;Q�JMLON [ ¶ ´S[¦ � § Y � ¦ � §J:Ô¼Q�R;Q�JMLON [ ÛÛ� ÛÛ SZY�� ¦ � §J:Ô¼Q�R;Q�JMLON [(¶��]Y¡� ¦ � §J:Ô¼Q�R;Q�JMLON [ ÛÛ ¨ ÛÛ �]Y¡� ¦ � §J:Ô¼Q�R;Q�JMLON [(¶ ´S[¦ � § YO� ¦ � §J:Ô¼Q�R;Q�JMLON [ ÛÛ� � K � �  U¨LK�ï � � j î ¬ Ì ¨LK�ï·¶n�¨ � K�ï·¶ Ö � KZ¯(¨LK ¼ �   � K�ï � ¨ ��� �Kï ¶   � î-ï K�ï � j î » ¬ Ì < ï ×H�
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� ç -,�oÑRÅ�ÑRÎ�ÜUÉ3ÒMÅRÒZÍØÉIÃ ¿ X �*ã
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ÄCÅ�ÊGÅ ��C�6x Þ y�â ��:�6x Þ y�â  \�6x Þ yÀÈ6ÊGÅsÆ3ÊGÎWè%Å�Ý�Ã¢Í=Î6ÉCÖQÎzÏ�ÃtÄCÅ�Ö%Î6Ç ÜUÃ¢Í=Î6ÉXÎzÏ�ÃtÄCÅQÈ6Ì6Å�ÊGÈ��eÅRÒ�Ö]ËiÖ]Ã�Å�Ó�ÎzÏÒ6Í é�Å�ÊGÅ�ÉOÃ¢Í=È6ÇcÅ�ê?ÜOÈ6Ã¢Í=Î6ÉCÖ ÎzÏ&ÃtÄCÅ�ÑRÎ�ÜUÉ3ÒMÅRÒ�Ý�ÍØÊHÝ?ÜUÇ È6Ê&ÃtÄJÊGÅRÅ�Ð\ÑRÎ<Ò6Ë`Æ3ÊGÎMÑ�Ç Å�Ó�k?A@CB�VUB�TRS:I [ B<V�DCFGKJK:^�^tKMF�TG@CB�P%SMN\BoK:^Xxt  ß -qy�b�VUI YhB%_ON\I KM_OS:[AY LC[ TGI ^tFGB<deLCB%_OP�f�N\fUNzbTGB%Y
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¬¬¬¬ � � 7�9 �7 &��

¬¬¬¬ l � ��N�ê x=¼Cê î ê î ¼ey

Copyright © 2004 CRC Press LLC



ô<õ3­i«c§`¨�³,¨|­i«c¯q²c¯c´3¨�ö3³,«c÷3°J¨3§�­ ¥\ô<¥ùrLUT ^tKMF�TG@CB�VUKMYZS:I _ñÃ ¿ X �QTG@CB�I _CB<deLOS:[ I Tzfò�C� ­ �J�ÀI.N KMWJHJI KMLON%gcI¢k BMkqTG@CB�YZS6òzKMFN\B%YhI.S6�UI.N&K:^ATG@CB�KMFGWCI T�K:^�S:_�I _U¡O_CI TGB%[ f�N\YZS:[ [vYZSMNGN&I.N S:[ wASifUN`[.S:FGjMB%F&TG@OS:_�TG@CBQYZS6òzKMFN\B%YhI.S6�UI.N�K:^3TG@CB�KMFGWCI TvK:^,S&VUI.NzTGLCFGWCI _Cj&W>KUVUf�w�I TG@QYZSMNGN�N��MTG@CB%FGB�^tKMFGB�P�KM_OVUI TGI KM_�x=¼Ck î k î ¼eyI.N�S:[ wASifUNrNGS6TGI.Nz¡OB<VoDCFGK6HJI.VUB<V�å�I.N�S ¡O_CI TGB&_JLCY W>B%F<k�JK�wrB`@OSiHMBsN\@CK6w�_QTG@OS6TATG@CB&�eSMP�KMWCI3I _eTGB%jMFRS:[3K:^,TG@CB`W>KMLC_OVUB<V�P�I FRP�LC[.S:F)TG@CFGB%B�b�W>KUVUfDCFGKMWC[ B%YÁxt_CK:TcKM_C[ f&I _ TG@CBrDC[.S:_CBrHMB%FRN\I KM_,giWCLUT�I _ TG@CBAN\DOSMP�BrHMB%FRN\I KM_�SMN
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ë P�KeNOí�n x=¼Cê ¼Cê �My

w�I TG@�LC_CóJ_CK6w�_�P�KJB�pQP�I B%_eTRN
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TG@CB%FGB�I.N S�FGB<N\KM_OS:_OP�BZW>B�TzwrB%B%_�TG@CBoVUB%FGI H6S6TGI HMB<N&K:^�TG@CBoP�KMYhD>KM_CB%_eTRN�K:^A^=SMNzThS:_CjM[ BH6S:FGI.S:WC[ B<N � ��w�@CI.PR@hS:FGBA[ I _CB<S:F
TGI YhBA^tLC_OP]TGI KM_ON�I _�TG@CBALC_OVUI.NzTGLCFGW>B<V�YhK:TGI KM_,k
��_eTGFGKUVULOP�B�S_CB%w"S:_CjM[ B�H6S:FGI.S:WC[ B
¨ TG@CBsN\K:b�P%S:[ [ B<VhP�FGI TGI.P%S:[>S:FGjMLCYhB%_eT�xtóJ_CK6w�_ZI _�P�B%[ B<NzTGI.S:[OYhB<PR@OS:_CI.P%NSMNrTG@CB�Ù�B%[.S:LC_OSif�S:_CKMYZS:[ fCy�¨ WJfQTG@CB`^tKMFGY LC[.SÜ â � � � ç � � � ê x=¼Cê �Oê îMî y��T�P%S:_ W>BAN\@CK6w�_&TG@OS6Tcw�I TG@ TG@CI.NcN\LCWONzTGI TGLUTGI KM_ K:^OH6S:FGI.S:WC[ B<Nqw�@CB%_ I _ONzTGB<SMV&K:^OKM_CB)^=SMNzTS:_CjM[ BZH6S:FGI.S:WC[ B�xtBMk jOkqP�KMYhD>KM_CB%_eT � �iy&S�N\[ K6w�H6S:FGI.S:WC[ B Ü I.N&I _eTGFGKUVULOP�B<V|g,TG@CB�P%S:_CKM_CI.P%S:[_OS6TGLCFGB�K:^qN\fUNzTGB%Y
x=¼Ck �Ok ·iycFGB%YZS:I _ON%geWCLUTrTG@CB%FGB�I.NrS�FGB<VUI.NzTGFGI WCLUTGI KM_QW>B�TzwrB%B%_ZTG@CB�_JLCY W>B%FK:^
^=SMNzT�S:_OV�N\[ K6w S:_CjM[ BsH6S:FGI.S:WC[ B<N%kÔCKMFcTG@CB�NGS:óMBrK:^3N\I YhDC[ I.P�I Tzf�SMNGN\LCYhBrTG@OS6T � ��pâ ¹Ckc?A@CB%_ ^tFGKMY�x=¼Ck �Ok îMî y,I TvI.NcD>KeNGN\I WC[ BTGKZB��UDCFGB<NGN)TG@CB`^=SMNzT�P�KMYhD>KM_CB%_eT � ��I _oTG@CB`^tKMFGY� � â Ü� � ä ·� � � � � � � ß t�t�t ß � c � � c � ��ê x=¼Cê �Oê î ¼ey���CP�[ LOVUI _Cj�TG@CB�P�KMYhD>KM_CB%_eT � ��^tFGKMYàTG@CB�þ�S:YhI [ TGKM_CI.S:_ � �igCwrB`KMWUTRS:I _� �6x � ç � y â � �� x � ç Ü ç � � ç ê%ê%ê ç � cCyâ � �� x � ç Ü ç � � y ß Ú q� �� x � ç Ü ç � � ç ê%ê%ê ç � cCy�Û'& ß 9 & � �� ê x=¼Cê �Oê î �Jyþ�B%FGB&TG@CBnüGN\B<P�LC[.S:FRýhDOS:F\T � �� I.NsP%S:[.P�LC[.S6TGB<V�SMN�S:_EI _eTGB%jMFRS:[qSiHMB%FRS:jMBsK6HMB%F�TG@CB H6S:FGI.S:WC[ B<N� � ç � » ç ê%ê%ê ç � c � gAI¢k BMk� �� x � ç Ü ç � � y â ·x î +qy c � º � �H�| � t�t�t �H�| � � �� x � ç Ü ç � � ç ê%ê%ê ç � cCy Ü � �0t�t�t Ü � c � ê x=¼Cê �Oê î �My
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x=¼Cê �Oê î ]ey

w�@CB%FGB �,+ +� â x � � ç ê%ê%ê ç � c � y]g � + +� â x � � ç ê%ê%ê ç � c � y]kucB%F\^tKMFGY#TG@CBmN\LCWONzTGI TGLUTGI KM_"K:^&H6S:FGI.S:WC[ B<Nïx � o x � � ç � + +� ç � � y ç � o x � � ç � + +� ç � � y\y¢óx=� o x=��� ç � + +� ç � � y ç-* o x * � ç)* + +� ç)* � y\y]gCLON\I _CjhTG@CB&jMB%_CB%FRS6TGI _Cj ^tLC_OP]TGI KM_.O�ex=� ç � y â c® ë ° � �
ë K ë ç x=¼Cê �Oê î ^:yw�@CB%FGB K � â Ü â � � � ç � ��� ç K b â � b ç   â"îUç ê%ê%ê ç -�ê x=¼Cê �Oê î ðey?A@CI.N�jMB%_CB%FRS6TGI _Cj ^tLC_OP]TGI KM_�VUB�TGB%FGYhI _CB<NATG@CB�P%S:_CKM_CI.P%S:[>TGFRS:_ONz^tKMFGYZS6TGI KM_�I ^

VUB�T @ 7 � .O�7 � ë 7�� ë�A â VUB�T @ 7 K ë7�� ë¼A pâ ¹Cê x=¼Cê �Oê î ñey×rS:[.P�LC[.S6TGI KM_ON�N\@CK6w"TG@OS6T //// 7 K ë7�� ë //// â ¬¬ �#0 ¬¬ pâ ¹Cê x=¼Cê �Oê ¼M¹ey?A@CB%_�SMP%P�KMFRVUI _CjQTGKoTG@CB�TG@CB%KMFGB%Y
KM_mP%S:_CKM_CI.P%S:[
TGFRS:_ONz^tKMFGYZS6TGI KM_ON�WJfEucKMI _OP%S:F#"B�Út·6ÛcTG@CBB��UDC[ I.P�I T�^tKMFGYÁK:^�ShP%S:_CKM_CI.P%S:[3TGFRS:_ONz^tKMFGYZS6TGI KM_�I.N�VUB�TGB%FGYhI _CB<VoWJfZTG@CB&FGB%[.S6TGI KM_ON
* ë â 7 .O�7 � ë â K ë x � � ç ê%ê%ê ç � cCy ç� ë â c®F ° � �CF 7 K

F7�� ë ç í â · ç ê%ê%ê ç -�ê x=¼Cê �Oê ¼C·iy
ÔCFGKMY�B<deLOS:[ I TGI B<N�x=¼Ck �Ok ¼C·iyqI T)I.N�D>KeNGN\I WC[ BATGK&B��UDCFGB<NGNc_CB%w�P%S:_CKM_CI.P%S:[UH6S:FGI.S:WC[ B<N�x=� ç)* yTG@CFGKMLCjM@�TG@CB&KM[.V�x � ç � y6�* � â Ü ç1* b â � b ç   â"îUç ê%ê%ê ç - ç��� â � �� � ç �CF â � F�ä � F� � � � ç j âìîUç ê%ê%ê ç -|� ç� ë â � ë ç í â -|� ß · ç ê%ê%ê ç -�ê x=¼Cê �Oê ¼ î y
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��K6wÕwrBhw�I [ [vN\@CK6wïTG@OS6T`TG@CBhI _eTGFGKUVULOP]TGI KM_mK:^rS�P�FGI TGI.P%S:[�S:FGjMLCYhB%_eT&S:[ [ K6w�N�TG@CBZFGB�bYhK6H6S:[�K:^AN\KMYhBZN\YZS:[ [vVUB%_CKMYhI _OS6TGKMFRN%kh?A@CBZB��UDC[ I.P�I T&B��UDCFGB<NGN\I KM_E^tKMF`TG@CBZD>B%FGI KUVUI.P�DOS:F\TÚ q�2�� x � ç Ü ç � � ç ê%ê%ê ç � cCy�Û'& @OSMNrTG@CB`^tKMFGYÚ q� �� x � ç Ü ç � � ç ê%ê%ê ç � cCy�Û'& â ® + +�)( $ ¯ $ (�& Ù ¯ x � yUP�KeN,Ú � + +� Ü ß x � + +� ç � + +� y ß x � � ç � � y ß / ¯ Û�ê�x=¼Cê �Oê ¼��MyuvFGI YhB<NAKM_�TG@CB N\LCY YhB<S:_,gCSMN�W>B�^tKMFGBMgJTG@OS6T�TG@CB&HMB<P]TGKMF � DOSMNGN\B<Nhü\_CKM_Ub�FGB<N\KM_OS:_OP�B<ýH6S:[ LCB<NvKM_C[ fMk
��_eTGFGKUVULOP�B�_CB%wÀP%S:_CKM_CI.P%S:[UH6S:FGI.S:WC[ B<N q� â x=��� ç � + +� ç � � y]g q*ïâ x1n ç)* + +� ç)* � yWJfQTG@CB`^tKMFGY LC[.S:B � � â ��� ß 7 µ7 Ü ç n â Ü ß 7 µ7 ��� ç�,+ +� â � + +� ß 7 µ7�� + +��ç * + +� â � + +� ß 7 µ7 � + +� ç� � â � � ß 7 µ7�� � ç * � â �%� ß 7 µ7 � � ç

x=¼Cê �Oê ¼%]ey
w�@CB%FGB µ x q� ç q� ymI.N�TG@CB�jMB%_CB%FRS6TGI _Cjo^tLC_OP]TGI KM_�K:^�TG@CI.N�TGFRS:_ONz^tKMFGYZS6TGI KM_,g q� â x Ü ç � + +� ç � � y�k?A@CI.N�I.N�VUB�TGB%FGYhI _CB<V�^tFGKMYàTG@CB&DOS:F\TGI.S:[,VUI a3B%FGB%_eTGI.S:[|B<deLOS6TGI KM_@ 7��2�� � �¸�7 q� ç 7 µ7 q� A ß NvÚ q� �� x q� ç Ü ç � � ç ê%ê%ê ç � cCy�Û'& â ¹ x=¼Cê �Oê ¼i^:yw�I TG@oTG@CB&_CK:TRS6TGI KM_ � �� � �¸� â � �ex q��y ß q� �� x q� ç Ü ç � � y]ê x=¼Cê �Oê ¼Mðeyû�_CB&K:^qTG@CB�N\KM[ LUTGI KM_ONAK:^cB<deLOS6TGI KM_�x=¼Ck �Ok ¼i^:yv@OSMNrTG@CB`^tKMFGYµ x q� ç q� y â N ® + +�)( $ ¯ $ (�& µ ¯ x q��yUN\I _�Ú � + +� Ü ß x � + +� ç � + +� y ß x �E�:ç � � y ß / ¯ Û ç x=¼Cê �Oê ¼Mñey

µ ¯ x q� y â ä Ù ¯ x q��yx �3ç 7�� �� � �¸� U 7 q�&y ê x=¼Cê �Oê �e¹ey
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TG@CB&I YhDCLC[.N\B<N ��,+ +� S:_OV �� � kR,B�T � �G��W>B&I _OVUB%D>B%_OVUB%_eT�K:^ �%� kv?A@CB%_ 7 � �� U 7 ��%� o ¹CgrTG@CB%FGB�^tKMFGB�� + +� â � + +�G� â P�KM_ONzT ç �� ��â � ��G� â P�KM_ONzT%ê��_mTG@CI.N P%SMN\B�TG@CBh¡OFRNzT&TzwrK�B<deLOS6TGI KM_ON`FGB<S:[ [ fnN\DC[ I T KMLUT&^tFGKMY S:[ [�TG@CBZFGB<NzT<g
S:_OVn^tKMF`TG@CBB��UI.NzTGB%_OP�B&K:^Ax=¼Ck �Ok �e¼ey)I T�I.NA_CB<P�B<NGNGS:FGfhTG@OS6T7 � ����7 �Ü â ¹ ç 7�� ��G�7 �� � ß N 7 � ����7 �� � â ¹ ç� ���� â � ����x q� y ß � � 2�354 ���� x q� ç Ü y3ê x=¼Cê �Oê �%�Jy
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I _OS:[ [ fEwrB�KMWUTRS:I _nTG@CB�^tKM[ [ K6w�I _Cj�NzTRS6TGI KM_OS:FGf�xtB<deLCI [ I WCFGI LCYQy`N\KM[ LUTGI KM_nK:^N\fUNzTGB%Y�x=¼Ck �Ok �O·iy6��� � â � ��� â P�KM_ONzT ç �Ü â Ü �G� â P�KM_ONzT ç��,+ +� â �,+ +�G� â P�KM_ONzT ç �� � â � ��G� â P�KM_ONzT ç �� + +� â � + +�G� ß ú Þ çú â xtúc� ç ê%ê%ê ç ú8c � y ç ú â 77 � + +� x � ��G� ß N � ���� y

¬¬¬¬ 67 ° 67 �8� ç��%� â �%��G� ß ú � Þ ç ú � â xØú �c � X � ç ê%ê%ê ç ú �c y çú � â N 7 � ����7 �� �
¬¬¬¬¬ q 7 ° q 7 �8� ç q� â x � � ç �,+ +� ç � � y3ê

x=¼Cê �Oê �i�My
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¥��6L §`¨>©qªc«c¬�­�«
®Q¯c«c¯q°J±t¯q¨>²c³�³,¨|­i«c¯q²c¯c´3¨�¬|µ�¯q²c§`±=´,­g � W��� q c â ä�¼ 
 q- ��� ðG» @ /Ù N\I _ î n�ä � Ù � ä</ �Ù P�KeN î n A çg � W����a â ä 
 q- b ðG»î @ / �Ù � N\I _ î n�ä / � Ù � ä</ �Ù � P�KeN î n A çg � õ����a â � $õ q- �õ � Ù � ä</ �N q- ã 7 g � õ��7 Ù ß 7 � � õ��7 Ù ä � � ß � �î 7 ��E� õ���G�7 Ù æ|çg � ì ���a â �  ì q- � ì � Ù � ä</ �N q- ã 7 g � ì �Ù ä � � ß � �î 7 ��E� ì ��G�7 Ù æ çg � W���)` â ä 
 q- b ðG»î @ /Ù N\I _ î n�ä � Ù � ä</ �Ù P�KeN î n A çg � õ���)` â ä � $õ q- �õ � Ù � ä</ �N q- ã 7 g � õ��7 / ß 7 � � õ��7 / ß � � ß � �î 7 ��E� õ���G�7 / æ|çg � ì ��)` â ä �  ì q- � ì � Ù � ä</ �N q- ã 7 g � ì �7 / ß � � ß � �î 7 ��E� ì ��G�7 / æ|çg � W��� F â ä � 
 q- b ðG»î @ /Ù N\I _ î n�ä � Ù � ä</ �Ù P�KeN î n A ä � Ù q- b ðG»Nä � x � � ß � � y q- b ðG»�%N çg � õ��� F â � $õ q- �õq- ã�ä � � ß � �î N @ 7 g � õ��7 � ä 7 � � õ��7 � A ß �N @ Ù 7 ��E� õ���G�7 Ù ß / 7 ��E� õ���G�7 / A æ3çg � ì �� F â �  ì q- � ìq- ã�ä � � ß � �î N 7 g � ì �7 � ß �N @ Ù 7 �� � ì �7 Ù ß / 7 ��E� ì ��G�7 / A æ3çg � W��� ¯ â ä � 
 q- b ðG»î @ /Ù N\I _ î n�ä � Ù � ä</ �Ù P�KeN î n Aß � Ù q- b ðG»N ß x � � ß � � y � q- b ðG»�%N çg � õ��� ¯ â � $õ q- �õq- ã � � ß � �î N @ 7 g � õ��7�� ä 7 � � õ��7�� A ä �N @ Ù 7 ��E� õ���G�7 Ù ß / 7 ��E� õ���G�7 / A æ|çg � ì �� ¯ â �  ì q- � ìq- ã � � ß � �N 7 g � ì �7�� ä �N @ Ù 7 ��E� ì ��G�7 Ù ß / 7 ��E� ì ��G�7 / A æ|ç�5� W���)] â ä�¼ 
 q-�b ðG» @ /Ù P�KeN î n ß � Ù � ä</ �Ù N\I _ î n Aß q- b ðG»î N Ú ¼Ox � � ß � � y
äX·<¼�Ù ß � � Û ç
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®Q¯c«c¯q°J±t¯q¨>²c³�³,¨|­i«c¯q²c¯c´3¨�¬|µ�¯q²c§`±=´,­
Å � �Ù â ä ¼ � îð q-|� R ® F � �F @ q-�Fq-|� A � N\I _ î  1F = : ÙC��ä</.�qN\I _�"0F�ä : ÙC� ß /.�qP�KeNE"0F > çÅ � ��Zâ ´ ä � � q- ¿6ðG»�î ß ® F � �F @ q-�Fq-|� A � ãt¼ � � ��E� FH��G�ß � �� � FH��\� @ � ��/.�ÙC� ß � � : Ù �� ä</ ��ÙC� A ß � � 
�� FH��\� @ � � : Ù �� ä</ ��ÙC� ä � ��/.�ÙC� A æ

ß � � $õ���õî @ q-�õq-|� A Z ðG» ã � ÙC� ß /.�î ÙC� x �� �G�|P�KeNJú8õ ß �Ä|�G�3N\I _Aú8õ|yß � ÙC��ä</.�î ÙC� x �_ �G�|P�KeNJú8õ ß �Å �G�|N\I _rú8õ,y æ ¹ q-|� R çÅ � U â ã q- ¿6ðG»� ä2� ® F � �F @ q-�Fq-|� A � ��E� FH��G� æ q-|� R ç j âBP�ç�µ ê��_�TG@CB�B��UDCFGB<NGN\I KM_ON�^tKMF�TG@CB�P�KJB�pQP�I B%_eTRN ��E� FH��G� g ��E� FH��\� g � 
 � FH��\� g �� �G�6g �Ä|�G�ig �_ �G�6g �Å �G�QI TZI.N_CB<P�B<NGNGS:FGf�TGK�FGB%DC[.SMP�B�TG@CBmKeNGP�LC[.S6TGI _Cj�B%[ B%YhB%_eTRN�WJfXTG@CB%I FoI _CI TGI.S:[sH6S:[ LCB<N%k���ToI.NoP�[ B<S:FTG@OS6TsI _�TG@CB�¡OFRNzTsS:DCDCFGKi�UI YZS6TGI KM_�TG@CB�D>KM[.S:FsP�KMYhDCFGB<NGN\I KM_oK:^cTG@CB#�)S:F\TG@,g>SMN�wrB%[ [
SMNATG@CBS6T\TGFRSMP]TGI KM_nK:^)TG@CBZÿ�KJKM_�S:_OVETG@CBQ�JLC_,gqVUK�_CK:T&jMB%_CB%FRS6TGB�N\B<P�LC[.S:F&VUI.NzTGLCFGWOS:_OP�B<NsI _nTG@CBB%[ B%YhB%_eT q-�k?A@CI.NANzTRS6TGB%YhB%_eT�I.NAS:_oS:_OS:[ KMjMLCB�K:^,TG@CB&P�[.SMNGN\I.P%S:[�RqS:DC[.SMP�B�TG@CB%KMFGB%YàKM_QTG@CB&S:WON\B%_OP�BK:^q¡OFRNzT\b�KMFRVUB%FrN\B<P�LC[.S:FAVUI.NzTGLCFGWOS:_OP�B<NrI _�TG@CB`YZS6òzKMFAN\B%YhI.S6�UB<N)K:^qTG@CBsKMFGWCI TRNrK:^,TG@CBsTG@CFGB%B�bW>KUVUf�DCFGKMWC[ B%Y x=N\B%B�Ù�LCW>KeN\@CI _�Út·6Ûty]k0��N\I _CjhTG@CB`^tKMFGY LC[.S:BsjMI HMB%_oI _eI>@JLCFRSiHJ[ B%H�Út·6ÛÅ  â Å Ù: Ùqxz·�ä�Ù>y ç Å � â ·� x � Å*� ß �¼Å � y çÅ + â ·� x Å � P�KeN¼+oä Å*� N\I _�+qy çwrBmP%S:_"P%S:[.P�LC[.S6TGBETG@CBE¡OFRNzT\b�KMFRVUB%F�VUI.NzTGLCFGWOS:_OP�B<NQI _"TG@CBnI _OP�[ I _OS6TGI KM_ Å �� Rg�B<P%P�B%_eTGFGI.P�I TzfÅ �6��S:_OVnTG@CBZ[ KM_CjMI TGLOVUBZK:^rTG@CBQD>B%FGI.P�B%_eTGB%F Å ��+�koÔCFGKMY
TG@CB<N\BZFGB%[.S6TGI KM_ON`I T&^tKM[ [ K6w�N`TG@OS6TTG@CBmD>KM[.S:FoP�KMYhDCFGB<NGN\I KM_ÀK:^&TG@CB2�)S:F\TG@"VUKJB<N�_CK:T�P%S:LON\BmN\B<P�LC[.S:FoVUI.NzTGLCFGWOS:_OP�B<NQI _ÀTG@CBB<P%P�B%_eTGFGI.P�I TzfES:_OVETG@CBZI _OP�[ I _OS6TGI KM_,gqS:_OVETG@CBZÿ�KJKM_�S:_OVETG@CBQ�JLC_mjMB%_CB%FRS6TGB TG@CB%Y I _�S:[ [B%[ B%YhB%_eTRN�B��CP�B%DUT q-�k�?A@CBoN\K:b�P%S:[ [ B<V�DOS:FRS:[ [.SMP]TGI.PhTGB%FGYZN I _�TG@CB�ÿ�KJKM_,� N D>K:TGB%_eTGI.S:[`x=N\B%Bþ�I [ [�Út·6Ûty�jMB%_CB%FRS6TGB�N\B<P�LC[.S:FsVUI.NzTGLCFGWOS:_OP�B<N�I _nTG@CB�B%[ B%YhB%_eTRN � S:_OV � g,S:_OVnP�KM_ON\B<deLCB%_eTG[ fI _�TG@CB B%[ B%YhB%_eTRN���S:_OV$+�K:^cTG@CB jMB%KeNzTRS6TGI KM_OS:FGf�NGS6TGB%[ [ I TGBM� N�KMFGWCI T<k��3k ��kVI>@JLCFRSiHJ[ B%HoS:[.N\KP�KM_ONzTGFGLOP]TGB<V"S:_"SMN\fJYhDUTGK:TGI.P�TG@CB%KMFGfXK:^&TG@CBmN\B<P�KM_OV"S:DCDCFGKi�UI YZS6TGI KM_,gAI¢k BMkrI _eTGB%jMFRS6TGI _CjB<deLOS6TGI KM_ONox=¼Ck �Uk �My`w�I TG@XP�KM_ON\I.VUB%FRS6TGI KM_m^tKMF TG@CBQTGB%FGYZN DCFGKMD>KMF\TGI KM_OS:[�TGK�N � S:_OVm^tKMLC_OVx=N\B%B�I>@JLCFRSiHJ[ B%H�Út·6Ûty N\B<P�KM_OVJb�KMFRVUB%F�VUI.NzTGLCFGWOS:_OP�B<N Å � �q-�g Å � �/�g Å � �� g Å � �� g Å � �Ù,g Å � U gvI¢k BMkS:_OS:[ feTGI.PsB��UDCFGB<NGN\I KM_ON�q- â q-|� ß N Å � �q- ß N � Å � �q- ç �Ù â ÙC� ß N Å � �Ù ß N � Å � �Ù ç�/ â /.� ß N Å � �/ ß N � Å � �/ ç ��Zâ'� � ß N Å � �� ß N � Å � ��3ç�� â � � ß N Å � �� ß N � Å � �� ç U â U � ß q-|� R ß N Å � U ß N � Å � U ê x=¼Cê �Uê ðey
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B�T�E9V V¼dUtAOPL�J
�AE9TUGAV JP|�@ QqHK?AJ�C1EPB�JxO9[ ¹ é � n Ü s�HK?AJURAGAG=J1L�c=OPRAQFM�O9[uC
OPQSNPJ1LK�PJ1QFC
J\@*B�E9GI_
GALKO°�I@ T�E3HKJ1V X�J;bYRFE9V�HKOU³Fà y ð ³Fà mAà

�	J1LKJ�guJ�cARA@ V*M�E9QAO9HK?AJ1L	E9V �POPLK@ HK?AT�nhO9[�E9Q^@ LKLDE3HK@ OPQFE9V=H]XSG=J°s g�?A@*CD?^@*B�@ TUGAV J1TUJ1QYHKJ;M
g�@ HK?�QSRATUJ1LK@*C�N3E9V RAJ;B O9[ õ E9QFM^?FEPB�EUB�RI�$C
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OPQFM�E9GAGALKO°�I@ T�E3HK@ OPQ� 8 ü 9� | ù)8 ü 9� E9QFM Þ 8 ü 9 cSX�[hOPLKT\RAV*E9J�nh³Fd ¿Id i;zYs3W�nh³Fd ¿Id i;lYs�|5g�?AJ1LKJ+� ü�Ý � 8 �:9ü | ù	ü�Ý�ù)8 �:9ü

n<B�RAcAGALKOP�PLDE9T�>�i°s�d
³Fd��uE9V*C
RAV*E3HK@ OPQ�E3H(HK?AJ BKE9TUJwB]HKJ1G\O9[IHK?AJuB�J;C
OPQFM�E9GAGALKO°�I@ T�E3HK@ OPQ,� 8 ü 9	 | ù 8 ü 9± |��ØA�´I|ä A�´I|7cSX`[hOPLKT\RAV*E9JZnh³Fd ¿Id kYs�|Inh³Fd ¿Id i3y9s3W�nh³Fd ¿Id i;kYs�|;g�?AJ1LKJ�� 	 ° � Ý � 8 �:9	 ° � | ù ± ° � Ý�ù)8 �:9± ° �n<B�RAcAGALKOP�PLDE9T�>�·Ys�d
¿Id��uE9V*C
RAV*E3HK@ OPQ�E3H�HK?AJ$HK?A@ LDM�B]HKJ1G¾n�� å Ý ·YsjO9[ HK?AJ$HK?A@ LDM�E9GAGALKO°�I@ T�E3HK@ OPQ!� 8 �X9� |ù)8 �X9� |3E9QFM Þ 8 �X9 cSX`TUJ;E9QFB(O9[S[hOPLKT\RAV*E9JZnh³Fd ¿Id i;zYs9W`nh³Fd ¿Id i;lYs�|;g�?AJ1LKJ�� üZÝ � 8 ü 9ü | ù	ü`Ý�ù)8 ü 9ü

n<B�RAcAGALKOP�PLDE9T�>�i°s�|AJ
HDC9d
� RAcAGALKOP�PLDE9T >�i�[hOPL�HK?AJ`C1E9V*C
RAV*E3HK@ OPQUO9[5� � ß ù � ß Þ C
OPQFB�@*B]HDB�O9[/H]guO�GFE9L�HDB1dv> ?AJ�fFLDB]HGFE9L�HuGALKO3NS@*MIJ;Bv[hOPL�HK?AJ�C1E9V*C
RAV*E3HK@ OPQUO9[�� 8 �:9� ß Þ 8 �:9 [hOPL ¹ é � n Ü s�| ¹ é � n Ü s�|q�;é � n Ü s�|q�;é ü n Ü s	n�HK?AJ1Qù � Ý zYs�d�tAOPL`J
�AE9TUGAV JP|�@ Q�HK?AJ�C1EPB�J\O9[ ¹ é � n Ü s`E3H`HK?AJ\fFLDB]H�B]HKJ1G�EPC1C
OPLDMI@ QA�$HKO�nh³Fd ¿Id kYs�|nh³Fd ¿Id i;lYswguJ�OPcIHDE9@ Q� üZÝ z ß � 8 �:9� Ý Î ï i ú ³ « ü ð i0Ï,G9´ « ß Þ 8 �:9 Ý ð i

´
ð i
´ � 8 �:9� ß « Ý i

³
õ à
nh³Fà ¿Ià ´Ii°sZ	G=OPQ�C1E9V*C
RAV*E3HK@ OPQ$O9[H� 8 �:9	 |��Ä(�´I|ucSX�B�RAcAGALKOP�PLDE9T >	´�guJ`OPcIHDE9@ Q^E3HuHK?AJ�B�J;C
OPQFM�B]HKJ1G� 8 ü 9� Ý i

´
S�� i ú ³ « ü n]i ú � 8 �:9ü s ð i U ß Þ 8 ü 9 Ý ð i´ ð

i
´ � 8 ü 9� ß nh³Fà ¿Ià ´P´Ps

J
HDC9d���Q^HK?AJ�C1EPB�J;B ¹ é � n Ü s�|N�;é � n Ü s�|a�;é ü n Ü swHK?AJ�E9V �POPLK@ HK?AT�B E9LKJ�B�@ TU@ V*E9L;d��Q^HK?AJ\C1EPB�J;B ¹ é ü n Ü s�| ¹ éjg�n Ü s�|N�;éjg�n Ü s�| � (�·A| HK?AJ�LKJ1V*E3HK@ OPQFBu[hOPL"� � ß ù � ß Þ E9LKJ�TUOPLKJC
OPTUGAV @*C1E3HKJ;M�d�> ?AJ1X�C1E9Q�c=J�g�LK@ H�HKJ1Q^@ Q^HK?AJ�[hOPV V O3g�@ QA�U�PJ1QAJ1LDE9V=[hOPLKT��
ù � ú � � Ý ð ´ Þ ß nh³Fd ¿Id ´9·Ysù � p i ú3õ � ð?õ � n ù � ú � � s}r Ý ð7õ   n]i ú å s ß nh³Fd ¿Id ´3³Ss� � p i ú3õ1ü n ù � ú � � s}r Ý+õ1ü n]i ú ä s ß nh³Fd ¿Id ´P¿Ps

Copyright © 2004 CRC Press LLC



§; �� £�¤=¥(¦v§v¨�©Z§7ª$«v§v«(¬S­h«(¤=®v¯�¯5¤�©°§v«(®v«v±/¤�¨�²�«(®v£�­<±5©
g�?AJ1LKJ õ � Ý6õ GIn<m�Ô ð mYs ß õ1üZÝ6õ n<m�Ô ú mYs ß ä Ý � ü ßõ � Ý zÀ[hOPL�Ô Ý ´�E9QFM^E9V V?ÔÄâ�· ßõ � Ý6õ � [hOPL ¹ é � n Ü sûE9QFM õ � Ý ð7õ � [hOPL��;é � n Ü s ßõ   Ý ´ õ � [hOPL$Ô Ý ´�E9QFM õ   Ý6õ � @ Q^HK?AJ�O9HK?AJ1L	C1EPB�J;B ßå Ý zÀ[hOPL ¹ é ü n Ü s ß ¹ é � n Ü s ß �;é � n Ü sûE9QFM å Ý�ù	ü @ Q^HK?AJ�O9HK?AJ1L	C1EPB�J;B1d

�uE9V*C
RAV*E3HK@ OPQ�O9[R� � ß ù � ß Þ GALKO3NS@*MIJ;M^HK?FE3H å ß ä E9LKJ��SQAO3g�Q�@*B`EPCD?A@ J1NPJ;M�cSX^HK?AJxB�J
_C
OPQFM�GFE9L�HwO9[(B�RAcAGALKOP�PLDE9T >�iP|YQFE9TUJ1V XxcSX�B�RAcAGALKOP�PLDE9Tµ>�iPi�@ QFC
V RFMIJ;M�@ QYHKOx>�iPdvâuHwHK?AJ
fFLDB]HvB]HKJ1G�n�� å Ý i°s�EPBKB�RATUJ å Ý ä Ý z�E9QFM�C
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OPQFB]HKLKRFC�HK@ OPQUO9[/HK?AJ�fFLDB]HuE9GAGALKO°�I@ T�E3HK@ OPQ5d7> ?AJ;B�JZC1E9V*C
RAV*E3HK@ OPQFB�E9LKJ
[<E9L	TUOPLKJ�J
�SHKJ1QFB�@ NPJP|Ic=J;C1E9RFB�J�HK?AJ\E9GAGALKO°�I@ T�E3HK@ OPQFBHÙ 8 �:9 n í s�|/é 8 �:9 n í s	E9LKJ�LKJ1GALKJ;B�J1QYHKJ;M�cSX
tAOPRALK@ J1L�G=OPV XSQAOPTU@*E9V*B�E9QFM « 8 �:9 Ý µ ú tAOPRALK@ J1L G=OPV XSQAOPTU@*E9V<d�ZE°NS@ QA�`MIJ
HKJ1LKTU@ QAJ;M�[hLKOPT¸HK?AJ E9V �PJ1cALDE9@*C�B�XIB]HKJ1T�nh³Fd lAd ¿9·Ys=HK?AJ�C
OPLKLKJ;C�HK@ OPQFB Ã 8 �:9ÿ | ç 8 �:9ÿ |æ 8 �:9ÿ |H� 8 �:9ÿ | Äa8 �:9� | Äa8 �:9ü HKO^HK?AJxfFLDB]H�E9GAGALKO°�I@ T�E3HK@ OPQ �f8 �:9ÿ ß à1à1à ß D 8 �:9ü |(guJ\fFQFMqHK?AJ�B�J;C
OPQFM
E9GAGALKO°�I@ T�E3HK@ OPQ$HKOUHK?AJ�B�OPV RIHK@ OPQ�O9[vE9V �PJ1cALDE9@*CZJ;bYRFE3HK@ OPQFB�nh³Fd lAd i;·Ys���f8 ü 9ÿ Ý �f8 �:9ÿ ú�Ã�8 �:9ÿ ß à1à1à ß D 8 ü 9ü Ý D 8 �:9ü úkÄa8 �:9ü à
> ?AJ1Q5|�?FE°NS@ QA��C1E9V*C
RAV*E3HKJ;M �f8 ü 9� | �z8 ü 9� | µ 8 ü 9� | µ 8 ü 9� cSXjTUJ;E9QFB�O9[�nh³Fd lAd iPi°s�|7guJ�fFQFMjHK?AJ
B�J;C
OPQFM^E9GAGALKO°�I@ T�E3HK@ OPQ$HKOxHK?AJ�B�OPV RIHK@ OPQ�O9[(HK?AJ�MI@ a/J1LKJ1QYHK@*E9V�J;bYRFE3HK@ OPQFB�nh³Fd lAd i°sÙ 8 ü 9 Ý �f8 ü 9� ú Õ.´ ÿ ´ [ � �f8 ü 9ÿ C
OYB1n�� ßOµ 8 ü 9 s ß

é 8 ü 9 Ý6�)8 ü 9� ú Õ.´ ÿ ´ [ � �z8 ü 9ÿ C
OYB;n�� ßOµ 8 ü 9 s ß« Ý µ 8 ü 9� ú Õ.´ ÿ ´ [ � æÈ8 ü 9ÿ B�@ Q(n�� ßOµ 8 ü 9 s ß
ä�Ý µ 8 ü 9ü ú Õ.´ ÿ ´ [ � ä 8 ü 9ÿ B�@ Q(n�� ßOµ 8 ü 9 s ß

nh³Fà lAà ¿3³Ss

g�?AJ1LKJ µ 8 ü 9 Ý n µ 8 ü 9� ßHµ 8 ü 9ü s�| µ 8 ü 9� Ý D 8 ü 9� í ú µ 8 ü 9� � | µ 8 ü 9ü Ý D 8 ü 9ü í ú µ 8 ü 9ü � |^n�� ßOµ 8 ü 9 s Ý� � µ 8 ü 9� ú � ü µ 8 ü 9ü d
> ?AJuHK?A@ LDMxE9QFM�HK?AJ [hRAL�HK?AJ1L�E9GAGALKO°�I@ T�E3HK@ OPQFB7E9LKJ C1E9V*C
RAV*E3HKJ;M�cSX�TUJ;E9QFBvO9[=J;bYRFE3HK@ OPQFB

OPQAV X^MI@ a/J1LK@ QA�x[hLKOPT�nh³Fd lAd ¿9·YswcSX�HK?AJ�C
OPLKLKJ;B�G=OPQFMI@ QA�x@ QFMI@*C
J;B1dÊ"��L=��rTËji
n]i°sx> ?AJ�GALKOPG=OYB�J;M�@ HKJ1LDE3HK@ QA�j@*BU@ Q�J;BKB�J1QFC
J�E9Q�E9QFE9V XYHK@*C�C
OPQFB]HKLKRFC�HK@ OPQ�O9[ZHK?AJ�B�O9_

V RIHK@ OPQFB1|�HK?AJ�J
�I@*B]HKJ1QFC
J�O9[Zg�?A@*CD?�E3H�B�T�E9V VuJ1QAOPRA�P? � E9QFM�E9GAGALKOPGALK@*E3HKJ$@ QA@ HK@*E9V N3E9V RAJ;BÙ7n<zYs ß éSn<zYs�n<C
OPLKLKJ;B�G=OPQFMI@ QA��HKO�HK?AJjQAOPQALKJ;B�OPQFE9QFC
J�C1EPB�J°s�@*B�GALKO3NPJ;M�@ QºÆ�âZÁ HK?AJ1OPLKXPd
> ?AJ1LKJ
[hOPLKJ`[hOPL	B�T�E9V V � E9QFM^E9GAGALKOPGALK@*E3HKJYÙ7n<zYs ß éSn<zYs�HK?AJ�@ HKJ1LDE3HK@ OPQFB T\RFB]H	C
OPQSNPJ1LK�PJPdn¼´Ps�âZBKB�RATUJUHK?FE3H\GALDEPC�HK@*C1E9VwC
OPQSNPJ1LK�PJ1QFC
JxOIC1C
RALDB�@ [	E3HxB�OPTUJ$B]HKJ1GjHK?AJ�MI@ a/J1LKJ1QFC
J;B
c=J
H]guJ1J1Q�HK?AJ�QAJ1@ �P?Sc=OPLK@ QA�$E9GAGALKO°�I@ T�E3HK@ OPQFBu[hOPL ��ÿ ß à1à1à ß ä ÿ ß D � ß D ü E9LKJ\B�T�E9V V J1L	@ Q�E9cI_B�OPV RIHKJ�N3E9V RAJ;BuHK?FE9Q^HK?AJ�GALKJ;MIJ
fFQAJ;M^B�T�E9V V+ÌId

n<·YsRÍ�E9LKXS@ QA� � E9QFM�HK?AJ @ QA@ HK@*E9VAN3E9V RAJ;BNÙ7n<zYs ß éSn<zYs�|PguJ�C1E9Q\J;B]HK@ T�E3HKJ HK?AJ�C
OPQSNPJ1LK�PJ1QFC
JMIOPT�E9@ Q�O9[7@ HKJ1LDE3HK@ OPQFB�E9QFM$HK?AJ1@ L	J
a/J;C�HK@ NPJ1QAJ;BKB1d
nh³Ssu�}H�@*B�@ QYHKJ1LKJ;B]HK@ QA�xHKO�C
OPTUGFE9LKJ`HK?AJ;B�J�@ HKJ1LDE3HK@ OPQFB�E9QFM^B�@ TUGAV J�@ HKJ1LDE3HK@ OPQFB1d
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Ï�0°Í5`<2SÐaÒ�,x2.�=2a`hÍ56(÷w2SÐ

Ñw03ÎA-7Ê;Ë}2F03Ò

> ?AJ\�PJ1X$HKOSOPV5[hOPL	HK?AJxC
OPQFB]HKLKRFC�HK@ OPQ�O9[�EPB�XSTUGIHKO9HK@*C�B�OPV RIHK@ OPQFB�O9[wMI@ a/J1LKJ1QYHK@*E9V(J;bYRFE3HK@ OPQFB
LKJ1�PRAV*E9L\g�@ HK?�LKJ;B�G=J;C�H\HKO � @*B�HK?AJ�Æ�LKXSV O3NPWI{uOP�POPV XSRAc=O3N�HKLDE9QFB][hOPLKT�dj�wOPQFB]HKLKRFC�HK@ OPQ�O9[
HK?A@*BuHKLDE9QFB][hOPLKTÀ@ Q^J
�IGAV @*C
@ Hu[hOPLKT�LKJ;bYRA@ LKJ;BwNPJ1LKXUJ
�SHKJ1QFB�@ NPJ�C
OPTUGARIHDE3HK@ OPQFB1|SHK?AJ1LKJ
[hOPLKJ	HK?AJ
RFB�J�O9[�C
OPTUGARIHKJ1LDB�g�@ HK?�cALDE9QFCD?AJ;M^T�E3HK?AJ1T�E3HK@*C1E9V(B�O9[�H]g E9LKJ�B�J1J1T�B�NPJ1LKX�GALKOPTU@*B�@ QA�Fdu>(O
@ V V RFB]HKLDE3HKJuHK?A@*B�B]HDE3HKJ1TUJ1QYH�C
OPQFB�@*MIJ1L�E`GFE9L�HK@*C
RAV*E9LvcARIH�NPJ1LKX�@ TUG=OPL�HDE9QYH�C
V*EPBKB7O9[/J;bYRFE3HK@ OPQFB
g�@ HK?�C
OPQFB]HDE9QYH�LKJ;E9V/[hLKJ;bYRAJ1QFC
@ J;B1d

t7@ LDB]HxB�RAGAG=OYB�J$HK?FE3H\HK?AJ$[hLKJ;bYRAJ1QFC
@ J;B\E9LKJ�LDE3HK@ OPQFE9V V X�@ QFC
OPTUTUJ1QFB�RALDE9cAV J�nhQAOPQALKJ;B�O9_
QFE9QFC
J�C1EPB�J°s�|I@¼d JPd�V J
H�HK?AJ1LKJ�c=J�EUB�XIB]HKJ1T�g�@ HK?�B�V O3gûE9QFM�[<EPB]H�GA?FEPB�J�N3E9LK@*E9cAV J;BÚ

ÛÚPÜ�Ý � ç�n Û(ß åAs ß Ú
åÚPÜ^Ý D � ú ��Ð n Û(ß åAs ß nh³Fà ySà i°s

g�?AJ1LKJ Û Ý n Û � ß à1à1à ß�Û ��sU@*B�HK?AJ`B�V O3g�N3E9LK@*E9cAV J�NPJ;C�HKOPL;|�å Ý nhå � ß à1à1à ß å�gAsxHK?AJ�[<EPB]HuN3E9LK@ _E9cAV JxNPJ;C�HKOPL;|�D � Ý n�D � � ß à1à1à ß D�g � s�HK?AJUC
OPQFB]HDE9QYH`NPJ;C�HKOPLZg�@ HK?qLKJ;E9V¼|=LDE3HK@ OPQFE9V V X^@ QFC
OPTx_TUJ1QFB�RALDE9cAV JUC
OPTUG=OPQAJ1QYHDB1|�E9QFM�ç ß Ð NPJ;C�HKOPL�_¼[hRAQFC�HK@ OPQFBZO9[�HK?AJULKJ;B�G=J;C�HK@ NPJxMI@ TUJ1QFB�@ OPQFB1d
tARAL�HK?AJ1LKTUOPLKJP|�V J
H�ç�n Û(ß åAs�E9QFM Ð n Û(ß åAs�c=J�LKJ1GALKJ;B�J1QYHKJ;M�cSX�tAOPRALK@ J1L\G=OPV XSQAOPTU@*E9V*B\O9[OPLDMIJ1L � g�@ HK?$LKJ;B�G=J;C�HwHKO�HK?AJZNPJ;C�HKOPLwå/|SE9QFM�cSXUE9V �PJ1cALDE9@*C G=O3guJ1LwG=OPV XSQAOPTU@*E9V*B�O9[(MIJ1�PLKJ1J��g�@ HK?�LKJ;B�G=J;C�H HKOUHK?AJ�NPJ;C�HKOPL Û �

ç�n Û(ß åAs Ý .�tÑ ´ ÿ ´ Ñ Õ ç ÿ n Û s]éjß 8 ÿ � Æ 9 ß Ð n Û(ß åAs Ý .�tÑ ´ ÿ ´ ÑJÒ Ð ÿ n Û s]éjß 8 ÿ � Æ 9 ß nh³Fà ySà ´Ps

g�?AJ1LKJ!� Ý n�� � ß à1à1à ß ��gAs�@*B	E9Q^@ QYHKJ1�PJ1L�NPJ;C�HKOPL;|
n�� ß åAs Ý g. � [ � � � å � ß 	 � 	 Ý g. � [ � 
 � � 
 ß � � Ý z ß ¨\i ß ¨�´ ß à1à1à ß ¨�Ô�à

âZBKB�RATUJ�HK?FE3H�HK?AJ�E9V �PJ1cALDE9@*CZJ;bYRFE3HK@ OPQ
ç
�
n Û s Ý z nh³Fà ySà ·Ys

?FEPB�HK?AJZLKJ;E9V=B�OPV RIHK@ OPQ Û Ý Û 8 � 9 |u@¼d JPdPHK?AJ1LKJ	J
�I@*B]HDBuE�C
OPQFB]HDE9QYHwNPJ;C�HKOPL Û 8 � 9 B�RFCD?UHK?FE3HwHK?AJE°NPJ1LDE9�PJZN3E9V RAJ�O9[(HK?AJ�[hRAQFC�HK@ OPQ¸ç�n Û(ß åAs$g�@ HK?�LKJ;B�G=J;C�H HKOUå�@*B J;bYRFE9V/HKO=]1J1LKOFdt7@ QFM�HK?AJ�Æ�LKXSV O3NPWI{uOP�POPV XSRAc=O3NqJ;bYRFE3HK@ OPQ�@ Q�HK?AJ^[hOPLKT�RFB�RFE9Vu[hOPL�T\RAV HK@ [hLKJ;bYRAJ1QFC
X
B�XIB]HKJ1T�B��

Û Ý ãÛ ú � Ã n ãÛ(ß ãåAs ß å Ý ãå ú � ç n ãÛ7ß ãåAs�à nh³Fà ySà ³Ss
> ?AJ�E9V �POPLK@ HK?ATÅMIJ;BKC
LK@ c=J;Mj@ Q � J;C�HK@ OPQ�´Id ³�[hOPLxV OIC1E9V V X�QAOPQALKJ;B�OPQFE9QFC
J�B�XIB]HKJ1T�B�@*B�[hRAV V X
E9GAGAV @*C1E9cAV J�HKO�J;bYRFE3HK@ OPQFB�nh³Fd ySd i°s�¶AHK?AJ1LKJ
[hOPLKJ�guJ�C1E9Q�g�LK@ HKJ�HK?AJxB�OPV RIHK@ OPQFB�O9[�GFE9L�HK@*E9V5MI@ [�_
[hJ1LKJ1QYHK@*E9V5J;bYRFE3HK@ OPQFB�MIJ
HKJ1LKTU@ QA@ QA�UHK?AJ�HKLDE9QFB][hJ1L [hRAQFC�HK@ OPQFB Ã E9QFM ç du�	J1LKJ�HK?AJ�J
�I@*B]HKJ1QFC
JO9[�E\HKLK@ �POPQAOPTUJ
HKLK@*C`CD?FE9QA�PJ�O9[7N3E9LK@*E9cAV J;Bu@*B��PRFE9LDE9QYHKJ1J;M�d
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> ?AJ�NPJ;C�HKOPL�_¼[hRAQFC�HK@ OPQFB Ã n ãÛ7ß ãåIs^E9QFM ç n ãÛ7ß ãåAs^E9LKJ`J
�IGALKJ;BKB�J;M�cSX�HK?AJ�[hOPLKT\RAV*E9JÃ n ãÛ7ß ãåIs Ý .�tÑ ´ ÿ ´ Ñ Õ ç ÿ n ãÛ s]é ß 8

ÿ � ÓÆ 9� n�� ß D � s ßç n ãÛ7ß ãåIs Ý .�tÑ ´ ÿ ´ Ñ Õ Ð ÿ n ãÛ s]é ß 8
ÿ � ÓÆ 9� n�� ß D � s ß 	 � 	 �Ý zAà nh³Fà ySà ¿Ps

~ZRAJ�HKO�HK?AJ$LDE3HK@ OPQFE9V�@ QFC
OPTUTUJ1QFB�RALDE9cA@ V @ H]XqO9[uHK?AJ�C
OPTUG=OPQAJ1QYHDB�O9[ HK?AJ$NPJ;C�HKOPL�D � |(HK?AJ
MIJ1QAOPTU@ QFE3HKOPLDB�n�� ß D � s�@ Qjnh³Fd ySd ¿PsuMIOUQAO9H�c=J;C
OPTUJ�]1J1LKOF¶YHK?AJ;B�J�LKJ1V*E3HK@ OPQFBu?FE°NPJ`QAOUG=J;C
RI_V @*E9LK@ HK@ J;B1|SHK?AOPRA�P?^[hOPL	B�OPTUJt��HK?AJ�N3E9V RAJ;B 
 n�� ß D � s 
 C1E9Q^c=J�B�T�E9V V5J1QAOPRA�P?5d��QFB]HKJ;EPM�O9[�HK?AJUE°NPJ1LDE9�PJ;M^B�V O3g N3E9LK@*E9cAV J ãÛ guJ\@ QYHKLKOIMIRFC
JxE$QAJ1g N3E9LK@*E9cAV JÕÔ$cSX^HK?AJ
[hOPLKT\RAV*E Ô Ý ãÛ ð Û 8 � 9 ß nh³Fà ySà lYs
@¼d JPd7guJ�C
OPQFB]HKLKRFC�H\EPB�XSTUGIHKO9HK@*C$B�OPV RIHK@ OPQFB�@ Q�HK?AJ$QAJ1@ �P?Sc=OPLK?AOSOIM�O9[ Û 8 � 9 d��}Hx@*B�J;EPB�X�HKOMIJ1LK@ NPJ�J;bYRFE3HK@ OPQFB�BKE3HK@*B]fFJ;M�cSX�HK?AJ�QAJ1gºB�OPRA�P?YH�N3E9LK@*E9cAV J;B�ÔUE9QFM�åN�S7SAù�ú � Å ÃÅ ãÛ U ß Ú ÔÚPÜ U ú � S Å ÃÅ ãå ß Ú ãåÚPÜ U Ý � ç ; Û 8

� 9 ú Ô ú � Ã ß ãå ú � ç > ß� S Å çÅ ãÛ ß Ú ÔÚPÜ U ú S7SAùûú � Å çÅ ãå U ß Ú ãåÚPÜ U Ý D � ú ��Ð ; Û 8
� 9 ú Ô ú � Ã ß ãå ú � ç > ß nh³Fà ySà y9s

g�?AJ1LKJ ù @*B	ExRAQA@ H	T�E3HKLK@ ��d
> ?AJw[hRAQFC�HK@ OPQFB Ã n ãÛ(ß ãåAs�| ç n ãÛ7ß ãåAs�|7[hOPL7g�?A@*CD?�HK?AJw[hOPLKT\RAV*E9J`nh³Fd lAd ¿Ps�?FE°NPJuE9V LKJ;EPMIX`c=J1J1Qg�LK@ H�HKJ1Q5|AJ1NS@*MIJ1QYHKV X^BKE3HK@*B][hX�HK?AJ�LKJ1V*E3HK@ OPQFBS Å ÃÅ ãå ß D � U Ý ç�n ãÛ(ß ãåIs ð ç � n ãÛ s ß S Å çÅ ãå ß D � U Ý Ð n ãÛ7ß ãåAs ð Ð � n ãÛ s�à nh³Fà ySà mYsc	O3gûRFB�@ QA�UHK?AJ;B�J�J;bYRFE9V @ HK@ J;B1|AJ;bYRFE3HK@ OPQFB�nh³Fd ySd y9suC1E9Q^c=J�LKJ1g�LK@ H�HKJ1Q�EPBS7SAù�ú � Å ÃÅ ãÛ U ß Ú ÔÚPÜ U ú � S Å ÃÅ ãå ß S Ú ãåÚPÜ�ð D � U7UÝ � ´ ç ; Û 8

� 9 ú Ô ú � Ã ß ãå ú � ç > ð ç ; Û 8
� 9 ú Ô ß ãå > ú ç � ; Û 8

� 9 ú Ô > ¶ ß� S Å çÅ ãÛ ß Ú ÔÚPÜ U ú S7SAù�ú � Å çÅ ãå U ß S Ú ãåÚPÜ$ð D � U7UÝ � ´ Ð ; Û 8
� 9 ú Ô ú � Ã ß ãå ú � ç > ð Ð ; Û 8

� 9 ú Ô ß ãå > ú Ð � ; Û 8
� 9 ú Ô > ¶ à

nh³Fà ySà kYs

� @ QFC
Jqç
�
n Û 8 � 9 s Ý zA|wHK?AJ`LK@ �P?YH�_}?FE9QFM�TUJ1T\c=J1L O9[5HK?AJZfFLDB]H O9[5HK?AJ�LKJ1V*E3HK@ OPQFBZnh³Fd ySd kYsC1E9Q�c=J�LKJ1GALKJ;B�J1QYHKJ;M$@ Q^HK?AJ�[hOPLKT � ´ ; ã× ß Ô > ú�Þ n�Ô ß ãå ß � s ¶ ß nh³Fà ySà i;zYs

g�?AJ1LKJ ã× Ý Å ç � n Û 8 � 9 sXG Å Û @*B$E�C
OPQFB]HDE9QYH$T�E3HKLK@ ��|�E9QFM�HK?AJ�QAOPLKT O9[�HK?AJ�[hRAQFC�HK@ OPQÞ n¯Ô ß ãå ß � sU?FEPBwB�J;C
OPQFMUOPLDMIJ1L�O9[5@ QIfFQA@ HKJ;B�@ T�E9V=g�@ HK?$LKJ;B�G=J;C�HwHKO 	 Ô 	 E9QFMUfFLDB]HwOPLDMIJ1L�g�@ HK?LKJ;B�G=J;C�H�HKO � |IHK?FE3H	@*B 	 Þ n¯Ô ß ãå ß � s 	
Ö¬	 Ô 	 ü ú � à nh³Fà ySà iPi°s
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> ?AJ�LK@ �P?YH�_}?FE9QFM�TUJ1T\c=J1L�O9[7HK?AJ�B�J;C
OPQFM�J;bYRFE3HK@ OPQ^O9[ nh³Fd ySd kYsuC1E9Q�c=J�g�LK@ H�HKJ1Q�EPB� ´ Ð � ; Û 8

� 9 > ú�Ë n¯Ô ß ãå ß � s ¶ ß nh³Fà ySà i°´Ps
g�?AJ1LKJ�HK?AJjQAOPLKT O9[�HK?AJq[hRAQFC�HK@ OPQ Ë n¯Ô ß ãå ß � s�?FEPB$fFLDB]H^OPLDMIJ1L^O9[�@ QIfFQA@ HKJ;B�@ T�E9V�g�@ HK?LKJ;B�G=J;C�H�HKO 	 Ô 	 E9QFM � |A@¼d JPd 	 Ë n¯Ô ß ãå ß � s 	
Ö¬	 Ô 	 ú � à nh³Fà ySà i;·Ys

��QjEPC1C
OPLDMAE9QFC
J\g�@ HK?�HK?AJUJ
�IGALKJ;BKB�@ OPQFB	[hOPL�ç ß Ð ß Ã ß{ç HK?AJU[hRAQFC�HK@ OPQFB Þ E9QFM Ë E9LKJ
LKJ1GALKJ;B�J1QYHDE9cAV J�cSX � _¼HKRAGAV JxtAOPRALK@ J1LZB�J1LK@ J;B	O9[�HK?AJ�[hOPLKTÅnh³Fd ySd ´Ps g�@ HK?�LKJ;B�G=J;C�HZHKO ãå/|=g�@ HK?
HK?AJ1@ LuC
OSJ
�$C
@ J1QYHDBvc=J1@ QA��G=O3guJ1L�B�J1LK@ J;Bvg�@ HK?�LKJ;B�G=J;C�H�HKO�HK?AJZC
OPTUG=OPQAJ1QYHDB�O9[=HK?AJ	NPJ;C�HKOPL�ÔId
��J�E9GAGALKO°�I@ T�E3HKJ Þ E9QFM Ë cSX�tAOPRALK@ J1L�G=OPV XSQAOPTU@*E9V*B�g�@ HK?jLKJ;B�G=J;C�H�HKO�åqO9[ OPLDMIJ1LtÔ �
g�@ HK?�C
OSJ
�$C
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