
�ƨƉʚʯɼƨ ࡹ  âŗɼʚ ࡹ

İƨțƉɄȭƨ



�ƕ˙ŗȳƉƨƕ 6ŗʚŗ óʚɼʯƉʚʯɼƨʌ ŗȳƕ
�țǖɄɼǶʚǫȭʌ
࣯ǑɄɼ ƕŗʚŗ ʌƉǶƨȳƉƨࣱυ $ɼŗȳƕ ȳƨ˝ࣖυ ¡Ʉƕƨțƨƕ ࣯ɱŗɼʚț˦ࣱ ŗǒʚƨɼ ,óE υࣖࡹࡱࡹࣩࡱࡱࡹ $ʯʚ ˝Ƕʚǫ ȭɄɼƨ ƕŗʚŗ ʌƉǶƨȳƉƨ ̈ŗ˙Ʉɼࣖ



éɄŗƕȭŗɱυ �ƕ˙ŗȳƉƨƕ 6ŗʚŗ óʚɼʯƉʚʯɼƨʌυ 6˦ȳŗȭǶƉ �ɼɼŗ˦ʌυ �Ĭ� ÿɼƨƨʌυ pƨŗɱʌυ 6ǶʌȍɄǶȳʚ óƨʚ bɄɼƨʌʚʌυ ¥ƨŗɼƨʌʚ ¥ƨǶǖǫſɄɼ çʯƨɼǶƨʌυ �6ࣽÿɼƨƨʌυ �ɄƉŗțǶʚ˦ óƨȳʌǶʚǶ˙ƨ pŗʌǫǶȳǖ



éɄŗƕȭŗɱυ óʚɼǶȳǖʌυ ÿɼǶƨʌ ŗȳƕ óʯ˾˥ ÿɼƨƨʌυ �ȳʯʚǫࣽ¡ɄɼɼǶʌࣽâɼŗʚʚ ŗȳƕ éŗſǶȳࣽ�ŗɼɱ ʌʚɼǶȳǖ ʌƨŗɼƉǫυ �țǖɄɼǶʚǫȭ 6ƨʌǶǖȳυ 6Ƕ˙Ƕƕƨ ŗȳƕ ,Ʉȳɸʯƨɼυ eɼƨƨƕ˦ �țǖɄɼǶʚǫȭʌυ 6˦ȳŗȭǶƉ âɼɄǖɼŗȭȭǶȳǖ ࣯ĬǶʚƨɼſǶ �țǖɄɼǶʚǫȭࣱυ $ŗƉȕʚɼŗƉȕǶȳǖࣗ $ɼŗȳƉǫ ŗȳƕ $Ʉʯȳƕυ �Ƕȳƨŗɼ ÿǶȭƨ óɄɼʚǶȳǖࣙ óɄɼʚ ˝Ƕʚǫ ¥ɄǶʌ˦ ,ɄȭɱŗɼŗʚɄɼ



éɄŗƕȭŗɱࣞυ óȕƨʚƉǫǶȳǖ ŗȳƕ óʚɼƨŗȭǶȳǖυ ,ɄʯȳʚࣽȭǶȳࣽʌȕƨʚƉǫυ $țɄɄȭ ̇țʚƨɼʌυ éƨʌƨɼ˙ɄǶɼ óŗȭɱțǶȳǖυ ÿǫƨɄɼ˦ ɄǑ ,ɄȭɱʯʚŗʚǶɄȳυ ¥âࣽ,Ʉȭɱțƨʚƨȳƨʌʌ ŗȳƕ ¥âࣽpŗɼƕȳƨʌʌυ ,ɄȭɱʯʚŗʚǶɄȳŗțț˦ࣽǫŗɼƕ ɱɼɄſțƨȭʌ Ƕȳ ¡�ࣩ6ó



éɄŗƕȭŗɱࣞࣞυ ¶ʚǫƨɼυ éƨǖʯțŗɼ E˥ɱɼƨʌʌǶɄȳʌυ �Ƕȳƨŗɼ âɼɄǖɼŗȭȭǶȳǖυ ࣞ



âɼƨɼƨɸʯǶʌǶʚƨ �ȳɄ˝țƨƕǖƨυ â˦ʚǫɄȳυ $ŗʌǶƉ 6ŗʚŗ óʚɼʯƉʚʯɼƨʌ ŗȳƕ �țǖɄɼǶʚǫȭʌυ 6ó, ࣗࡱࢁ 6ó, ࡹ$ࡱࢅ

ɄʯʚʌǶƕƨࡹ ɄǑ İǶȳʚƨɼ ࢙ࡹࡱࡽ



࣯ʌ˦țțŗſʯʌࣱ



�ƨƉʚʯɼƨ ࡹ  âŗɼʚ ࡽ

éƨ˙Ƕƨ˝ ɄǑ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦ �ȳŗț˦ʌǶʌ



ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦ �ȳŗț˦ʌǶʌυ 6ƨʚƨɼȭǶȳƨ ƨ˾ƉǶƨȳƉ˦ ɄǑ ƉɄƕƨ ˝ǶʚǫɄʯʚ ɼʯȳȳǶȳǖ Ƕʚࣖυ yƕƨŗࣘ ̇ȳƕ ŗ ǑɄɼȭʯțŗ ǑɄɼ ʚǶȭƨ ʚŗȕƨȳ ŗʌ ŗ ǑʯȳƉʚǶɄȳ
ɄǑ Ƕȳɱʯʚ ʌǶ˲ƨࣖ



�ƕ˙ŗȳʚŗǖƨʌ ɄǑ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦
ࣖࡹ 6Ʉƨʌȳऒʚ ƕƨɱƨȳƕ Ʉȳ ʚǫƨ ƉɄȭɱʯʚƨɼࣖ

ࣖࡽ éƨ˙ƨŗțʌ ˝ǫǶƉǫ Ƕȳɱʯʚʌ ŗɼƨ ʌțɄ˝ࣗ ˝ǫǶƉǫ ŗɼƨ Ǒŗʌʚࣖ

ࣖࢁ ÿƨțțʌ ʯʌ ǫɄ˝ ŗțǖɄɼǶʚǫȭ ʌƉŗțƨʌࣖ



,ɄʯȳʚǶȳǖ ¶ɱƨɼŗʚǶɄȳʌυ �ſʌʚɼŗƉʚǶɄȳࣘ ƉƨɼʚŗǶȳ ſŗʌǶƉ ɄɱƨɼŗʚǶɄȳʌ ʚŗȕƨ
ƉɄȳʌʚŗȳʚ ʚǶȭƨࣗ ȳɄ ȭŗʚʚƨɼ ǫɄ˝ țŗɼǖƨ ʚǫƨ Ƕȳɱʯʚ
ƕŗʚŗ ʌƨʚ Ƕʌࣖυ E˥ŗȭɱțƨࣘ ŗƕƕǶʚǶɄȳ ɄǑ ʚ˝Ʉ Ƕȳʚƨǖƨɼʌࣗ ŗʌʌǶǖȳǶȳǖ ŗ
˙ŗɼǶŗſțƨࣗ ƨʚƉࣖυ yƕƨŗࣘ ƉɄʯȳʚ ſŗʌǶƉ ɄɱƨɼŗʚǶɄȳʌ



E˥ŗȭɱțƨ
FGH OGCP
PWODGTU��

VQVCN ֟ Ւ
P ֟ NGP
PWODGTU�
HQT Z KP PWODGTU�

VQVCN ֭֟ Z
TGVWTP VQVCN � P

r

TG) =
= ① (n )



ÿǫƨʚŗ ¥ɄʚŗʚǶɄȳࣗ yȳǑɄɼȭŗțț˦υ ũ	ͥ
 ǑɄɼǖƨʚʌ ƉɄȳʌʚŗȳʚ ǑŗƉʚɄɼʌࣗ țɄ˝ƨɼࣽɄɼƕƨɼ ʚƨɼȭʌࣖ�Ӏ� � �Ӏ� � �� � ũ	Ӏ�




ÿǫƨʚŗ ¥ɄʚŗʚǶɄȳࣗ yȳǑɄɼȭŗțț˦υ ҹ	Ӏ
 � ũ	Һ	Ӏ

 ǶǑ ҹ	Ӏ
 एǖɼɄ˝ʌ țǶȕƨऐ Һ	Ӏ
ࣖ�Ӏ� � �Ӏ� � �� � ũ	Ӏ�




ÿǫƨʚŗ ¥ɄʚŗʚǶɄȳ E˥ŗȭɱțƨʌυ �Ӏ� � �Ӏ ˲ �� � ũ	Ӏ�
υ �Ӏ � ʌǶȳ	�ׇӀ
 � ũ	Ӏ
υ �Ӏ � ���Ӏ � ũ	�Ӏ




6ƨ̇ȳǶʚǶɄȳ
İƨ ˝ɼǶʚƨ ҹ	Ӏ
 � ũ	Һ	Ӏ

 ǶǑ ʚǫƨɼƨ ŗɼƨ ɱɄʌǶʚǶ˙ƨ ƉɄȳࣽ
ʌʚŗȳʚʌ ҧࣗ Ҷ� ŗȳƕ Ҷ� ʌʯƉǫ ʚǫŗʚ ǑɄɼ ŗțț Ӏ ̲ ҧࣘҶ� ͥ Һ	Ӏ
 ̱ ҹ	Ӏ
 ̱ Ҷ� ͥ Һ	Ӏ




¡ŗǶȳ yƕƨŗ
yǑ ҹ	Ӏ
 � ũ	Һ	Ӏ

ࣗ ʚǫƨȳ ҹ Ɖŗȳ ſƨ एʌŗȳƕ˝ǶƉǫƨƕऐ ſƨࣽ
ʚ˝ƨƨȳ ƉɄɱǶƨʌ ɄǑ Һ ˝ǫƨȳ Ӏ Ƕʌ țŗɼǖƨࣖ



¶ʚǫƨɼ $Ʉʯȳƕʌυ ҹ � ũ	Һ
 ȭƨŗȳʌ ʚǫŗʚ ҹ Ƕʌ ſɄʚǫ ʯɱɱƨɼ ŗȳƕ țɄ˝ƨɼ
ſɄʯȳƕƨƕ ſ˦ ǑŗƉʚɄɼʌ ɄǑ Һࣖυ óɄȭƨʚǶȭƨʌ ˝ƨ Ʉȳț˦ ǫŗ˙ƨ ࣯Ʉɼ Ɖŗɼƨ ŗſɄʯʚࣱ ʯɱɱƨɼ
ſɄʯȳƕ Ʉɼ țɄ˝ƨɼ ſɄʯȳƕࣖυ İƨ ǫŗ˙ƨ ȳɄʚŗʚǶɄȳ ǑɄɼ ʚǫŗʚࣗ ʚɄɄࣖ



$Ƕǖࣽ¶ ¥ɄʚŗʚǶɄȳࣗ yȳǑɄɼȭŗțț˦υ óɄȭƨʚǶȭƨʌ ˝ƨ Ʉȳț˦ Ɖŗɼƨ ŗſɄʯʚ ʯɱɱƨɼ ſɄʯȳƕࣖυ ҹ	Ӏ
 � Ҩ	Һ	Ӏ

 ǶǑ ҹ	Ӏ
 एǖɼɄ˝ʌ ŗʚ ȭɄʌʚ ŗʌ Ǒŗʌʚऐ ŗʌ Һ	Ӏ
ࣖυ E˥ŗȭɱțƨʌࣘυ �Ӏ� � Ҩ	Ӏ���
υ �Ӏ� � Ҩ	Ӏ�
υ �Ӏ� � Ҩ	Ӏ�
 ŗȳƕ �Ӏ� � ũ	Ӏ�




6ƨ̇ȳǶʚǶɄȳ
İƨ ˝ɼǶʚƨ ҹ	Ӏ
 � Ҩ	Һ	Ӏ

 ǶǑ ʚǫƨɼƨ ŗɼƨ ɱɄʌǶʚǶ˙ƨ ƉɄȳࣽ
ʌʚŗȳʚʌ ҧ ŗȳƕ Ҷ ʌʯƉǫ ʚǫŗʚ ǑɄɼ ŗțț Ӏ ̲ ҧࣘҹ	Ӏ
 ̱ Ҷ ͥ Һ	Ӏ




$Ƕǖࣽ¶ȭƨǖŗ ¥ɄʚŗʚǶɄȳυ óɄȭƨʚǶȭƨʌ ˝ƨ Ʉȳț˦ Ɖŗɼƨ ŗſɄʯʚ țɄ˝ƨɼ ſɄʯȳƕࣖυ yȳʚʯǶʚǶ˙ƨț˦ࣘ ҹ	Ӏ
 � Ź	Һ	Ӏ

 ǶǑ ҹ	Ӏ
 एǖɼɄ˝ʌ ŗʚ țƨŗʌʚ
ŗʌ Ǒŗʌʚऐ ŗʌ Һ	Ӏ
ࣖυ E˥ŗȭɱțƨʌࣘυ �Ӏ��� � Ź	Ӏ�
υ �Ӏ� � Ź	Ӏ
υ �Ӏ� � Ź	Ӏ�
 ŗȳƕ �Ӏ� � ũ	Ӏ�


SL Z



6ƨ̇ȳǶʚǶɄȳ
İƨ ˝ɼǶʚƨ ҹ	Ӏ
 � Ź	Һ	Ӏ

 ǶǑ ʚǫƨɼƨ ŗɼƨ ɱɄʌǶʚǶ˙ƨ ƉɄȳࣽ
ʌʚŗȳʚʌ ҧ ŗȳƕ Ҷ ʌʯƉǫ ʚǫŗʚ ǑɄɼ ŗțț Ӏ ̲ ҧࣘҶ� ͥ Һ	Ӏ
 ̱ ҹ	Ӏ




óʯȭʌ ɄǑ ÿǫƨʚŗυ yǑ ҹ�	Ӏ
 � ũ	Һ�	Ӏ

 ŗȳƕ ҹ�	Ӏ
 � ũ	Һ�	Ӏ

ࣗ ʚǫƨȳҹ�	Ӏ
 � ҹ�	Ӏ
 � ũ	Һ�	Ӏ
 � Һ�	Ӏ

� ũ	ȭŗ˥	Һ�	Ӏ
 Һ�	Ӏ


υ ĎʌƨǑʯț ǑɄɼ ʌƨɸʯƨȳʚǶŗț ƉɄƕƨࣖ { ours{ { ①Cns) ①Cns)



âɼɄƕʯƉʚʌ ɄǑ ÿǫƨʚŗυ yǑ ҹ�	Ӏ
 � ũ	Һ�	Ӏ

 ŗȳƕ ҹ�	Ӏ
 � ũ	Һ�	Ӏ

ࣗ ʚǫƨȳҹ�	Ӏ
 ͥ ҹ�	Ӏ
 � ũ	Һ�	Ӏ
 ͥ Һ�	Ӏ





E˥ŗȭɱțƨ
FGH HQQ
P��

HQT K KP TCPIG
Օ�P ֭ Ֆ� P��Ք � Ք�P ֭ ��
HQT L KP TCPIG
ՒՒ�P� P��Օ��

RTKPV
K� L�

←
oh"

← ①Lns) per
outer iter.

T
① (na) . -0cm)

-

-OC



�Ƕȳƨŗɼ óƨŗɼƉǫυ eǶ˙ƨȳࣘ ŗȳ ŗɼɼŗ˦ CTT ɄǑ ȳʯȭſƨɼʌ ŗȳƕ ŗ ʚŗɼǖƨʚ Vࣖυ bǶȳƕࣘ ʚǫƨ Ƕȳƕƨ˥ ɄǑ V Ƕȳ CTTࣗ Ʉɼ 0QPG ǶǑ Ƕʚ Ƕʌ ȭǶʌʌǶȳǖࣖ
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FGH NKPGCTAUGCTEJ
CTT� V��
HQT K� Z KP GPWOGTCVG
CTT��

KH Z ֟֟ V�
TGVWTP K

TGVWTP 0QPG



E˥ƨɼƉǶʌƨ
İǫŗʚ Ƕʌ ʚǫƨ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ ɄǑ NKPGCTAUGCTEJࣞ



ÿǫƨ $ƨʌʚ ,ŗʌƨυ İǫƨȳ V Ƕʌ ʚǫƨ ˙ƨɼ˦ ̇ɼʌʚ ƨțƨȭƨȳʚࣖυ ÿǫƨ țɄɄɱ ƨ˥Ƕʚʌ ŗǒʚƨɼ Ʉȳƨ ǶʚƨɼŗʚǶɄȳࣖυ ũ	�
 ʚǶȭƨࣞ



ÿǫƨ İɄɼʌʚ ,ŗʌƨυ İǫƨȳ V Ƕʌ ȳɄʚ Ƕȳ ʚǫƨ ŗɼɼŗ˦ ŗʚ ŗțțࣖυ ÿǫƨ țɄɄɱ ƨ˥Ƕʚʌ ŗǒʚƨɼ Ӏ ǶʚƨɼŗʚǶɄȳʌࣖυ ũ	Ӏ
 ʚǶȭƨࣞ



ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ NKPGCTAUGCTEJ Ɖŗȳ ʚŗȕƨ ˙ŗʌʚț˦ ƕǶ˽ƨɼƨȳʚ
ŗȭɄʯȳʚʌ ɄǑ ʚǶȭƨ Ʉȳ ʚ˝Ʉ Ƕȳɱʯʚʌ ɄǑ ʚǫƨ ʌŗȭƨ ʌǶ˲ƨࣖυ 6ƨɱƨȳƕʌ Ʉȳ ŗƉʚʯŗț ƨțƨȭƨȳʚʌ ŗʌ ˝ƨțț ŗʌ ʌǶ˲ƨࣖυ ÿǫƨɼƨ Ƕʌ ȳɄ ʌǶȳǖțƨࣗ Ʉ˙ƨɼŗțț ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ ǫƨɼƨࣖυ yȳʌʚƨŗƕ ˝ƨऒțț ɼƨɱɄɼʚ ſƨʌʚ ŗȳƕ ˝Ʉɼʌʚ Ɖŗʌƨ ʚǶȭƨ
ƉɄȭɱțƨ˥ǶʚǶƨʌࣖ



$ƨʌʚ ,ŗʌƨ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ pɄ˝ ƕɄƨʌ ʚǫƨ ʚǶȭƨ ʚŗȕƨȳ Ƕȳ ʚǫƨ ſƨʌʚ Ɖŗʌƨ ǖɼɄ˝
ŗʌ ʚǫƨ Ƕȳɱʯʚ ǖƨʚʌ țŗɼǖƨɼࣞ



6ƨ̇ȳǶʚǶɄȳ
6ƨ̇ȳƨ ҭſƨʌʚ	Ӏ
 ʚɄ ſƨ ʚǫƨ țƨŗʌʚ ʚǶȭƨ ʚŗȕƨȳ ſ˦ ʚǫƨ ŗțࣽ
ǖɄɼǶʚǫȭ Ʉȳ ŗȳ˦ Ƕȳɱʯʚ ɄǑ ʌǶ˲ƨ Ӏࣖ
ÿǫƨ ŗʌ˦ȭɱʚɄʚǶƉ ǖɼɄ˝ʚǫ ɄǑ ҭſƨʌʚ	Ӏ
 Ƕʌ ʚǫƨ ŗțǖɄɼǶʚǫȭऒʌ
ſƨʌʚ Ɖŗʌƨ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ࣖ



$ƨʌʚ ,ŗʌƨυ yȳ NKPGCTAUGCTEJऒʌ ſƨʌʚ Ɖŗʌƨࣗ ҭſƨʌʚ	Ӏ
 � Ҷࣗ ȳɄ
ȭŗʚʚƨɼ ǫɄ˝ țŗɼǖƨ ʚǫƨ ŗɼɼŗ˦ Ƕʌࣖυ ÿǫƨ ſƨʌʚ Ɖŗʌƨ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ Ƕʌ ũ	�
ࣖ



İɄɼʌʚ ,ŗʌƨ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ pɄ˝ ƕɄƨʌ ʚǫƨ ʚǶȭƨ ʚŗȕƨȳ Ƕȳ ʚǫƨ ˝Ʉɼʌʚ Ɖŗʌƨ ǖɼɄ˝
ŗʌ ʚǫƨ Ƕȳɱʯʚ ǖƨʚʌ țŗɼǖƨɼࣞ



6ƨ̇ȳǶʚǶɄȳ
6ƨ̇ȳƨ ҭ˝Ʉɼʌʚ	Ӏ
 ʚɄ ſƨ ʚǫƨ ȭɄʌʚ ʚǶȭƨ ʚŗȕƨȳ ſ˦ ʚǫƨ
ŗțǖɄɼǶʚǫȭ Ʉȳ ŗȳ˦ Ƕȳɱʯʚ ɄǑ ʌǶ˲ƨ Ӏࣖ
ÿǫƨ ŗʌ˦ȭɱʚɄʚǶƉ ǖɼɄ˝ʚǫ ɄǑ ҭ˝Ʉɼʌʚ	Ӏ
 Ƕʌ ʚǫƨ ŗțǖɄࣽ
ɼǶʚǫȭऒʌ ˝Ʉɼʌʚ Ɖŗʌƨ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ࣖ



İɄɼʌʚ ,ŗʌƨυ yȳ ʚǫƨ ˝Ʉɼʌʚ Ɖŗʌƨࣗ NKPGCTAUGCTEJ Ƕʚƨɼŗʚƨʌ
ʚǫɼɄʯǖǫ ʚǫƨ ƨȳʚǶɼƨ ŗɼɼŗ ࣖ˦υ ÿǫƨ ˝Ʉɼʌʚ Ɖŗʌƨ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ Ƕʌ ũ	Ӏ
ࣖ



bŗʯ˥ âŗʌυ �ʌ˦ȭɱʚɄʚǶƉ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ Ƕʌ ȳɄʚ ŗ ƉɄȭɱțƨʚƨ
ȭƨŗʌʯɼƨ ɄǑ ƨ˾ƉǶƨȳƉ ࣖ˦υ ũ	Ӏ
 Ƕʌ ȳɄʚ ŗț˝ŗ˦ʌ ſƨʚʚƨɼ ʚǫŗȳ ũ	Ӏ�
ࣖυ İǫ˦ࣞ



bŗʯ˥ âŗʌυ İǫ˦ࣞ �ʌ˦ȭɱʚɄʚǶƉ ȳɄʚŗʚǶɄȳ एǫǶƕƨʌ ʚǫƨ ƉɄȳʌʚŗȳʚʌऐࣖυ ҭ�	Ӏ
 � �������Ӏ � ũ	Ӏ
υ ҭ�	Ӏ
 � �������Ӏ� � ũ	Ӏ�
υ $ʯʚ ҭ�	Ӏ
 Ƕʌ ˝Ʉɼʌƨ ǑɄɼ ŗțț ſʯʚ ɼƨŗțț˦ țŗɼǖƨ Ӏࣖ



¡ŗǶȳ yƕƨŗ
�ʌ˦ȭɱʚɄʚǶƉ ʚǶȭƨ ƉɄȭɱțƨ˥Ƕʚ˦ Ƕʌ ȳɄʚ ʚǫƨ Ʉȳț˦ ˝ŗ˦ ʚɄ
ȭƨŗʌʯɼƨ ƨ˾ƉǶƨȳƉ ࣗ˦ ŗȳƕ Ƕʚ Ɖŗȳ ſƨ ȭǶʌțƨŗƕǶȳǖࣖ

óɄȭƨʚǶȭƨʌ ƨ˙ƨȳ ŗ ũ	�Ӏ
 ŗțǖɄɼǶʚǫȭ Ƕʌ ſƨʚʚƨɼ ʚǫŗȳ ŗũ	Ӏ
 ŗțǖɄɼǶʚǫȭࣗ ǶǑ ʚǫƨ ƕŗʚŗ ʌǶ˲ƨ Ƕʌ ʌȭŗțțࣖ



�ƨƉʚʯɼƨ ࡹ  âŗɼʚ ࢁ

�ɼɼŗ˦ʌ ŗȳƕ �Ƕȳȕƨƕ �Ƕʌʚʌ



¡ƨȭɄɼ˦υ ÿɄ ŗƉƉƨʌʌ ŗ ˙ŗțʯƨࣗ ˝ƨ ȭʯʌʚ ȕȳɄ˝ Ƕʚʌ ŗƕƕɼƨʌʌࣖ

42



óƨɸʯƨȳƉƨʌυ pɄ˝ ƕɄ ˝ƨ ʌʚɄɼƨ ŗȳ Ʉɼƕƨɼƨƕ ʌƨɸʯƨȳƉƨࣞυ ƨࣖǖࣖࣘ ࣗࢉࢉ ࣗࡽࡽ ࣗࡽࡹ ࣗࢍࢍ υࡱࢍ �ɼɼŗ˦ࣞ �Ƕȳȕƨƕ țǶʌʚࣞ



�ɼɼŗ˦ʌυ óʚɄɼƨ ƨțƨȭƨȳʚʌ ƉɄȳʚǶǖʯɄʯʌț˦ࣖυ ƨࣖǖࣖࣘ ࣗࢉࢉ ࣗࡽࡽ ࣗࡽࡹ ࣗࢍࢍ ࡱࢍ

υ ¥ʯȭâ˦ ŗɼɼŗ˦ʌ ŗɼƨࣖࣖࣖ ŗɼɼŗ˦ʌࣖ

55 22 12 66 60



�țțɄƉŗʚǶɄȳυ ¡ƨȭɄɼ˦ Ƕʌ ʌǫŗɼƨƕ ɼƨʌɄʯɼƉƨࣖυ � Ɖǫʯȳȕ ɄǑ ȭƨȭɄɼ˦ ɄǑ ̇˥ƨƕ ʌǶ˲ƨ ǫŗʌ ʚɄ ſƨ
ɼƨʌƨɼ˙ƨƕ ࣯ŗțțɄƉŗʚƨƕࣱ ǑɄɼ ʚǫƨ ŗɼɼŗ ࣖ˦υ ÿǫƨ ʌǶ˲ƨ ǫŗʌ ʚɄ ſƨ ȕȳɄ˝ȳ ſƨǑɄɼƨǫŗȳƕࣖ

Maman f, e n u sImage game As



�ɼɼŗ˦ʌυ ÿɄ ŗƉƉƨʌʌ ŗȳ ƨțƨȭƨȳʚࣗ ˝ƨ ȳƨƨƕ Ƕʚʌ ŗƕƕɼƨʌʌࣖυ �ƨ˦ࣘ �ƕƕɼƨʌʌƨʌ ŗɼƨ ƨŗʌǶț˦ ƉŗțƉʯțŗʚƨƕࣖυ bɄɼ ҽʚǫ ƨțƨȭƨȳʚࣘ ŗƕƕɼƨʌʌ ɄǑ ̇ɼʌʚ ॻ 	ҽ � �� ſǶʚʌ
υ ÿǫƨɼƨǑɄɼƨࣗ ŗɼɼŗ˦ʌ ʌʯɱɱɄɼʚ ũ	�
ࣽʚǶȭƨ ŗƉƉƨʌʌࣖ



6Ʉ˝ȳʌǶƕƨʌ ɄǑ �ɼɼŗ˦ʌυ pɄȭɄǖƨȳƨɄʯʌࣙ ƨ˙ƨɼ˦ ƨțƨȭƨȳʚ ȭʯʌʚ ſƨ ʌŗȭƨ ʌǶ˲ƨࣖυ ÿɄ ɼƨʌǶ˲ƨ ʚǫƨ ŗɼɼŗ ࣗ˦ ŗ ʚɄʚŗțț˦ ȳƨ˝ Ɖǫʯȳȕ ɄǑ
ȭƨȭɄɼ˦ ǫŗʌ ʚɄ ſƨ ǑɄʯȳƕࣙ Ʉțƕ ˙ŗțʯƨʌ ƉɄɱǶƨƕ Ʉ˙ƨɼࣖ

Metta Ad Mill 234567381



�ɼɼŗ˦ ÿǶȭƨ ,Ʉȭɱțƨ˥ǶʚǶƨʌυ éƨʚɼǶƨ˙ƨ ҽʚǫ ƨțƨȭƨȳʚࣘ ũ	�
 ࣯ǖɄɄƕࣱࣖυ �ɱɱƨȳƕࣩɱɄɱ ƨțƨȭƨȳʚ ŗʚ ƨȳƕࣘ ũ	Ӏ
 ࣯ſŗƕࣱࣖυ yȳʌƨɼʚࣩɼƨȭɄ˙ƨ Ƕȳ ȭǶƕƕțƨࣘ ũ	Ӏ
 ࣯ſŗƕࣱࣖυ �țțɄƉŗʚǶɄȳࣘ ũ	Ӏ
 ǶǑ ǶȳǶʚǶŗțǶ˲ƨƕࣗࡽ ƨțʌƨ ũ	�

ȳ¶ࡽ �Ƕȳʯ˥ ʚǫǶʌ Ƕʌ ƕɄȳƨ țŗ˲Ƕț ࣗ˦ ŗʌ Ɖŗȳ ſƨ ʌƨƨȳ ſ˦ ʚǶȭǶȳǖ PR�\GTQU



�ʌǶƕƨࣘ PR�CRRGPF
֠֠֠ CTT ֟ PR�CTTC[
=Փ� Ք� Օ?�
֠֠֠ PR�CRRGPF
CTT� Ֆ� մ VCMGU 6JGVC
P� VKOG�
CTTC[
=Փ� Ք� Օ� Ֆ?�



�ʌǶƕƨࣘ PR�CRRGPF
TGUWNVU ֟ PR�CTTC[
=?�
HQT K KP PR�CTCPIG
ՓՒՒ��

TGUWNV ֟ TWPAUKOWNCVKQP
�
TGUWNVU ֟ PR�CRRGPF
TGUWNVU� TGUWNV�



�ʌǶƕƨࣘ PR�CRRGPFυ ÿǫǶʌ ˝ŗʌ ſŗƕ ƉɄƕƨࣛυ İƨ ŗțțɄƉŗʚƨࣩƉɄɱ˦ ŗ ɸʯŗƕɼŗʚǶƉ ȳʯȭſƨɼ ɄǑ
ƨțƨȭƨȳʚʌࣘ�Μ
ʌʚࡹ Ƕʚƨɼ

� �Μ
ȳƕࡽ Ƕʚƨɼ

� �Μ
ɼƕࢁ Ƕʚƨɼ

�Ȫ� ߨ���
țŗʌʚ Ƕʚƨɼ

� ��� � ���� � ����
It2t3t

.
.

.tn

=
north
2



�ʌǶƕƨࣘ PR�CRRGPFυ $ƨʚʚƨɼࣘ ɱɼƨࣽŗțțɄƉŗʚƨࣖ

TGUWNVU ֟ PR�GORV[
ՓՒՒ�
HQT K KP PR�CTCPIG
ՓՒՒ��

TGUWNVU=K? ֟ TWPAUKOWNCVKQP
�

① Cn)



࣯6Ʉʯſț˦ࣱ �Ƕȳȕƨƕ �Ƕʌʚʌυ óƉŗʚʚƨɼ ƨțƨȭƨȳʚʌ ʚǫɼɄʯǖǫɄʯʚ ȭƨȭɄɼ ࣖ˦υ bɄɼ ƨŗƉǫࣗ ʌʚɄɼƨ ŗƕƕɼƨʌʌ ɄǑ ȳƨ˥ʚࣩɱɼƨ˙ǶɄʯʌࣖ

If I
,
2

,
3,4

Dram

7¥'



�Ƕȳȕƨƕ �Ƕʌʚʌυ EŗƉǫ ƨțƨȭƨȳʚ ǫŗʌ ŗȳ ŗƕƕɼƨʌʌࣖυ �ƨƨɱ ʚɼŗƉȕ ɄǑ ʚǫƨ ŗƕƕɼƨʌʌ ɄǑ ̇ɼʌʚࣩțŗʌʚ ƨțƨȭƨȳʚʌࣖυ pŗ˙ƨ ʚɄ ̇ȳƕ ŗƕƕɼƨʌʌ ɄǑ ȭǶƕƕțƨ ƨțƨȭƨȳʚʌ ſ˦
țɄɄɱǶȳǖࣖ



�Ƕȳȕƨƕ �Ƕʌʚ ÿǶȭƨ ,Ʉȭɱțƨ˥ǶʚǶƨʌυ éƨʚɼǶƨ˙ƨ ҽʚǫ ƨțƨȭƨȳʚࣘυ ũ	ҽ
 ǶǑ ˦Ʉʯ ƕɄȳऒʚ ȕȳɄ˝ ŗƕƕɼƨʌʌ ࣯ſŗƕࣱࢁυ ũ	�
 ǶǑ ˦Ʉʯ ƕɄυ �ɱɱƨȳƕࣩɱɄɱ ƨțƨȭƨȳʚ ŗʚ ʌʚŗɼʚࣩƨȳƕࣘ ũ	�
 ࣯ǖɄɄƕࣱࣖυ yȳʌƨɼʚࣩɼƨȭɄ˙ƨ ҽʚǫ ƨțƨȭƨȳʚࣘυ ũ	ҽ
 ǶǑ ˦Ʉʯ ƕɄȳऒʚ ȕȳɄ˝ ŗƕƕɼƨʌʌ ࣯ſŗƕࣱυ ũ	�
 ǶǑ ˦Ʉʯ ƕɄυ �țțɄƉŗʚǶɄȳ ȳɄʚ ȳƨƨƕƨƕࣛ ࣯ǖɄɄƕࣱ

ŗʌʌʯȭƨʌࢁ ʌƨŗɼƉǫ ʌʚŗɼʚʌ ǑɼɄȭ ſƨǖǶȳȳǶȳǖ



ÿɼŗƕƨɄ˽ʌυ �ɼɼŗ˦ʌ ŗɼƨ ſƨʚʚƨɼ ǑɄɼ ȳʯȭƨɼǶƉŗț ŗțǖɄɼǶʚǫȭʌࣖυ �ɼɼŗ˦ʌ ǫŗ˙ƨ ǖɄɄƕ ƉŗƉǫƨ ɱƨɼǑɄɼȭŗȳƉƨࣖυ �Ƕȳȕƨƕ țǶʌʚʌ ŗɼƨ ſƨʚʚƨɼ ǑɄɼ ʌʚŗƉȕʌ ŗȳƕ ɸʯƨʯƨʌࣖ



¡ŗǶȳ yƕƨŗ
6Ƕ˽ƨɼƨȳʚ ƕŗʚŗ ʌʚɼʯƉʚʯɼƨʌ ɄɱʚǶȭǶ˲ƨ ǑɄɼ ƕǶ˽ƨɼƨȳʚ Ʉɱࣽ
ƨɼŗʚǶɄȳʌࣖ



�ƨƉʚʯɼƨ ࡹ  âŗɼʚ ࢅ

6˦ȳŗȭǶƉ �ɼɼŗ˦ʌ



¡ɄʚǶ˙ŗʚǶɄȳυ ,ŗȳ ˝ƨ ǫŗ˙ƨ ʚǫƨ ſƨʌʚ ɄǑ ſɄʚǫ ˝Ʉɼțƕʌࣞυ ũ	�
 ʚǶȭƨ ŗƉƉƨʌʌ țǶȕƨ ŗȳ ŗɼɼŗ ࣖ˦υ ũ	�
 ʚǶȭƨ ŗɱɱƨȳƕ țǶȕƨ ŗ țǶȳȕƨƕ țǶʌʚࣖυ ĸƨʌࣛ ࣯ʌɄɼʚ ɄǑࣱ



ÿǫƨ yƕƨŗυ �țțɄƉŗʚƨ ȭƨȭɄɼ˦ ǑɄɼ ŗȳ ʯȳƕƨɼț˦Ƕȳǖ ŗɼɼŗ˦ࣖυ ʌŗ ࣗ˦ ࡽࡹࢉ ƨțƨȭƨȳʚʌυ ÿǫǶʌ Ƕʌ ʚǫƨ ɱǫ˦ʌǶƉŗț ʌǶ˲ƨࣖυ ÿɄ ŗɱɱƨȳƕ ƨțƨȭƨȳʚࣗ Ƕȳʌƨɼʚ ǶȳʚɄ ̇ɼʌʚ ʯȳʯʌƨƕ ʌțɄʚࣖυ ¥ʯȭſƨɼ ɄǑ ƨțƨȭƨȳʚʌ ʯʌƨƕ Ƕʌ ʚǫƨ țɄǖǶƉŗț ʌǶ˲ƨࣖυ ũ	�
 ʚǶȭƨࣖ



ÿǫƨ yƕƨŗυ İƨऒțț ƨ˙ƨȳʚʯŗțț˦ ɼʯȳ Ʉʯʚ ɄǑ ʯȳʯʌƨƕ ʌțɄʚʌࣖυ bǶ˥ࣘ ŗțțɄƉŗʚƨ ŗ ȳƨ˝ ʯȳƕƨɼț˦Ƕȳǖ ŗɼɼŗ˦ ˝ǫɄʌƨ
ɱǫ˦ʌǶƉŗț ʌǶ˲ƨ Ƕʌ ֺ ʚǶȭƨʌ ŗʌ țŗɼǖƨࣖυ ֺ Ƕʌ ʚǫƨ ǖɼɄ˝ʚǫ ǑŗƉʚɄɼࣖυ ,ɄȭȭɄȳț ࣗ˦ ֺ � �ࣙ Ƕࣖƨࣖࣗ ƕɄʯſțƨ Ƕʚʌ ʌǶ˲ƨࣖυ ÿŗȕƨʌ ũ	ҽ
 ʚǶȭƨࣗ ˝ǫƨɼƨ ҽ Ƕʌ Ɖʯɼɼƨȳʚ ʌǶ˲ƨࣖ



E˥ŗȭɱțƨ

֠֠֠ CTT ֟ &[PCOKE#TTC[
KPKVKCNARJ[UKECNAUK\G֟Ֆ�
֠֠֠ CTT�CRRGPF
Փ�
֠֠֠ CTT�CRRGPF
Ք�
֠֠֠ CTT�CRRGPF
Օ�
֠֠֠ CTT�CRRGPF
Ֆ�
֠֠֠ CTT�CRRGPF
�



࣯ȳɄʚƨſɄɄȕࣱ



�ƨƉʚʯɼƨ ࡹ  âŗɼʚ ࢉ

�ȭɄɼʚǶ˲ƨƕ �ȳŗț˦ʌǶʌ



�ȳŗț˦ʌǶʌυ �ɱɱƨȳƕǶȳǖ ʚŗȕƨʌ ũ	�
 ʚǶȭƨ ʠɾʠŗȑȑ ̟ࣖࣖࣖυ ࣖࣖࣖſʯʚ ʚŗȕƨʌ ũ	ҽ
 ʚǶȭƨ ˝ǫƨȳ ˝ƨ ɼʯȳ Ʉʯʚ ɄǑ ʌțɄʚʌࣖυ İǫƨɼƨ ҽ Ƕʌ Ɖʯɼɼƨȳʚ ʌǶ˲ƨ ɄǑ ʌƨɸʯƨȳƉƨࣖ



ÿǫƨ �ƨ˦υ éƨʌǶ˲Ƕȳǖ Ƕʌ ƨ˥ɱƨȳʌǶ˙ƨࣗ ſʯʚ ɼŗɼƨࣖυ yǑ ֺ � �ࣗ ƨŗƉǫ ȳƨ˝ ɼƨʌǶ˲ƨ Ƕʌ ʚ˝ǶƉƨ ŗʌ ƨ˥ɱƨȳʌǶ˙ƨࣗ ſʯʚ
ǫŗɱɱƨȳʌ ǫŗțǑ ŗʌ Ʉǒʚƨȳࣖυ ÿǫʯʌࣗ ʚǫƨ ƉɄʌʚ ɱƨɼ ŗɱɱƨȳƕ Ƕʌ ʌȭŗțțࣖυ �ȭɄɼʚǶ˲ƨ ʚǫƨ ƉɄʌʚ Ʉ˙ƨɼ ŗțț ɱɼƨ˙ǶɄʯʌ ŗɱɱƨȳƕʌࣖ



�ȭɄɼʚǶ˲ƨƕ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ ÿǫƨ ŗȭɄɼʚǶ˲ƨƕ ʚǶȭƨ ǑɄɼ ŗȳ ŗɱɱƨȳƕ ǶʌࣘҭŗȭɄɼʚ	Ӏ
 � ʚɄʚŗț ʚǶȭƨ ǑɄɼ Ӏ ŗɱɱƨȳƕʌӀυ İƨऒțț ʌƨƨ ʚǫŗʚ ҭŗȭɄɼʚ	Ӏ
 � ũ	�
ࣖ



�ȭɄɼʚǶ˲ƨƕ �ȳŗț˦ʌǶʌ

ʚɄʚŗț ʚǶȭƨ ǑɄɼ Ӏ ŗɱɱƨȳƕʌ�
ʚɄʚŗț ʚǶȭƨ ǑɄɼ ȳɄȳࣽǖɼɄ˝Ƕȳǖ ŗɱɱƨȳƕʌ�
ʚɄʚŗț ʚǶȭƨ ǑɄɼ ǖɼɄ˝Ƕȳǖ ŗɱɱƨȳƕʌ



,ɄʯȳʚǶȳǖ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ İŗȳʚ ʚɄ ƉŗțƉʯțŗʚƨ ʚǶȭƨ ʚŗȕƨȳ ſ˦ ǖɼɄ˝Ƕȳǖ
ŗɱɱƨȳƕʌࣖυ bǶɼʌʚࣘ ǫɄ˝ ȭŗȳ˦ ŗɱɱƨȳƕʌ Ɖŗʯʌƨƕ ŗ ɼƨʌǶ˲ƨࣞυ ֹࣘ ǶȳǶʚǶŗț ɱǫ˦ʌǶƉŗț ʌǶ˲ƨυ ֺࣘ ǖɼɄ˝ʚǫ ǑŗƉʚɄɼ



,ɄʯȳʚǶȳǖ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ óʯɱɱɄʌƨ ǶȳǶʚǶŗț ɱǫ˦ʌǶƉŗț ʌǶ˲ƨ Ƕʌ ֹ � ���ࣗ ŗȳƕ ֺ � �υ éƨʌǶ˲ƨʌ ɄƉƉʯɼ Ʉȳ ŗɱɱƨȳƕ ࣥࣘ��� ���� ���� ����Ȫυ yȳ ǖƨȳƨɼŗțࣗ ɼƨʌǶ˲ƨʌ ɄƉƉʯɼ Ʉȳ ŗɱɱƨȳƕ ֹֺࣥࣘ� ֹֺ� ֹֺ� ֹֺ� Ȫ



,ɄʯȳʚǶȳǖ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ yȳ ŗ ʌƨɸʯƨȳƉƨ ɄǑ Ӏ ŗɱɱƨȳƕʌࣗ ǫɄ˝ ȭŗȳ˦ Ɖŗʯʌƨƕ
ʚǫƨ ɱǫ˦ʌǶƉŗț ʌǶ˲ƨ ʚɄ ǖɼɄ˝ࣞυ óǶȭɱțǶ̇ƉŗʚǶɄȳࣘ �ʌʌʯȭƨ Ӏ Ƕʌ ʌʯƉǫ ʚǫŗʚ Ӏʚǫ ŗɱɱƨȳƕ
Ɖŗʯʌƨƕ ŗ ɼƨʌǶ˲ƨࣖ ÿǫƨȳࣗ ǑɄɼ ʌɄȭƨ ӊ ˨ \� � � Ȫ^ࣘӀ � ֹֺӊυ yǑ ӊ � � ʚǫƨɼƨ ˝ŗʌ ࡹ ɼƨʌǶ˲ƨࣙ ǶǑ ӊ � � ʚǫƨɼƨ ˝ƨɼƨ ࣙࡽ
ƨʚƉࣖ



,ɄʯȳʚǶȳǖ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ óɄț˙Ƕȳǖ ǑɄɼ ӊࣘ ӊ � MPHֺ Ӏֹυ ,ǫƨƉȕࣘ ˝ǶʚǫɄʯʚ ŗʌʌʯȭɱʚǶɄȳࣗ ӊ � MPHֺ Ӏֹ υ ¥ʯȭſƨɼ ɄǑ ɼƨʌǶ˲ƨʌ Ƕʌ MPHֺ Ӏֹ  � �



,ɄʯȳʚǶȳǖ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ ¥ʯȭſƨɼ ɄǑ ɼƨʌǶ˲ƨʌ Ƕʌ MPHֺ Ӏֹ  � �υ ,ǫƨƉȕ ˝Ƕʚǫ ֺ � �ࣗ ֹ � ���ࣗ Ӏ � ���υ ,ɄɼɼƨƉʚ ࣥ ɄǑ ɼƨʌǶ˲ƨʌࣘ υࡱ ,ǫƨƉȕ ˝Ƕʚǫ ֺ � �ࣗ ֹ � ���ࣗ Ӏ � ����υ ,ɄɼɼƨƉʚ ࣥ ɄǑ ɼƨʌǶ˲ƨʌࣘ ࡽ



ÿǶȭƨ ɄǑ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ pɄ˝ ȭʯƉǫ ʚǶȭƨ ˝ŗʌ ʚŗȕƨȳ ŗƉɼɄʌʌ ŗțț ŗɱɱƨȳƕʌ
ʚǫŗʚ Ɖŗʯʌƨƕ ɼƨʌǶ˲ƨʌࣞυ �ʌʌʯȭɱʚǶɄȳࣘ ɼƨʌǶ˲Ƕȳǖ ŗȳ ŗɼɼŗ˦ ˝Ƕʚǫ ɱǫ˦ʌǶƉŗț ʌǶ˲ƨҽ ʚŗȕƨʌ ʚǶȭƨ Ҷҽ � ũ	ҽ
ࣖυ Ҷ Ƕʌ ŗ ƉɄȳʌʚŗȳʚ ʚǫŗʚ ƕƨɱƨȳƕʌ Ʉȳ ֺࣖ



ÿǶȭƨ ɄǑ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ ÿǶȭƨ ǑɄɼ ̇ɼʌʚ ɼƨʌǶ˲ƨࣘ Ҷֹࣖυ ÿǶȭƨ ǑɄɼ ʌƨƉɄȳƕ ɼƨʌǶ˲ƨࣘ Ҷֺֹࣖυ ÿǶȭƨ ǑɄɼ ʚǫǶɼƕ ɼƨʌǶ˲ƨࣘ Ҷֺ�ֹࣖυ ÿǶȭƨ ǑɄɼ Ҽʚǫ ɼƨʌǶ˲ƨࣘ ҶֺҼ˲�ֹࣖυ ÿǫǶʌ Ƕʌ ŗ ǖƨɄȭƨʚɼǶƉ ɱɼɄǖɼƨʌʌǶɄȳࣖ



ÿǶȭƨ ɄǑ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ ÿǶȭƨ ǑɄɼ Ҽʚǫ ɼƨʌǶ˲ƨࣘ ҶֺҼ˲�ֹࣖυ óʯɱɱɄʌƨ ʚǫƨɼƨ ŗɼƨ ӄ ɼƨʌǶ˲ƨʌࣖυ ÿɄʚŗț ʚǶȭƨࣘ Ҷֹ ӄذҼ�� ֺҼ˲� � Ҷֹ ӄذҼ�� ֺҼ



éƨƉŗțțࣘ eƨɄȭƨʚɼǶƉ óʯȭυ bɼɄȭ ʌɄȭƨ Ɖțŗʌʌ ˦Ʉʯऒ˙ƨ ʚŗȕƨȳࣘҧذӂ�� ӊӂ � � ˲ ӊҧ��� ˲ ӊυ E˥ŗȭɱțƨࣘ� � � � � � � � �� � �ӂذ�� �ӂ � � ˲ ��� ˲ � � ��



ÿǶȭƨ ɄǑ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ ÿɄʚŗț ʚǶȭƨࣘ Ҷֹ ӄذҼ�� ֺҼ � Ҷֹ� ˲ ֺӄ��� ˲ ֺ



ÿǶȭƨ ɄǑ eɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ éƨȭƨȭſƨɼࣘ Ƕȳ Ӏ ŗɱɱƨȳƕʌ ʚǫƨɼƨ ŗɼƨ ӄ � MPHֺ Ӏֹ  � �
ɼƨʌǶ˲ƨʌࣖυ ÿɄʚŗț ʚǶȭƨࣘ Ҷֹ� ˲ ֺӄ��� ˲ ֺ � Ҷֹ� ˲ ֺMPHֺ Ӏֹ ��� ˲ ֺ� ũ	Ӏ




�ȭɄɼʚǶ˲ƨƕ �ȳŗț˦ʌǶʌ

ʚɄʚŗț ʚǶȭƨ ǑɄɼ Ӏ ŗɱɱƨȳƕʌ�
ʚɄʚŗț ʚǶȭƨ ǑɄɼ ȳɄȳࣽǖɼɄ˝Ƕȳǖ ŗɱɱƨȳƕʌ�ũ	Ӏ
 ɰ ʚɄʚŗț ʚǶȭƨ ǑɄɼ ǖɼɄ˝Ƕȳǖ ŗɱɱƨȳƕʌ



ÿǶȭƨ ɄǑ ¥ɄȳࣽeɼɄ˝Ƕȳǖ �ɱɱƨȳƕʌυ yȳ ŗ ʌƨɸʯƨȳƉƨ ɄǑ Ӏ ŗɱɱƨȳƕʌࣗ ǫɄ˝ ȭŗȳ˦ ŗɼƨ
ȳɄȳࣽǖɼɄ˝ǶȳǖࣞӀ ˲ ٨MPHֺ Ӏֹ  � ٷ� � ũ	Ӏ
υ ÿǶȭƨ ǑɄɼ Ʉȳƨ ʌʯƉǫ ŗɱɱƨȳƕࣘ ũ	�
ࣖυ ÿɄʚŗț ʚǶȭƨࣘ ũ	Ӏ
 � ũ	�
 � ũ	Ӏ
ࣖ



�ȭɄɼʚǶ˲ƨƕ �ȳŗț˦ʌǶʌ

ʚɄʚŗț ʚǶȭƨ ǑɄɼ Ӏ ŗɱɱƨȳƕʌ�ũ	Ӏ
 ɰ ʚɄʚŗț ʚǶȭƨ ǑɄɼ ȳɄȳࣽǖɼɄ˝Ƕȳǖ ŗɱɱƨȳƕʌ�ũ	Ӏ
 ɰ ʚɄʚŗț ʚǶȭƨ ǑɄɼ ǖɼɄ˝Ƕȳǖ ŗɱɱƨȳƕʌ



�ȭɄɼʚǶ˲ƨƕ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ ÿǫƨ ŗȭɄɼʚǶ˲ƨƕ ʚǶȭƨ ǑɄɼ ŗȳ ŗɱɱƨȳƕ ǶʌࣘҭŗȭɄɼʚ	Ӏ
 � ʚɄʚŗț ʚǶȭƨ ǑɄɼ Ӏ ŗɱɱƨȳƕʌӀ� ũ	Ӏ
Ӏ� ũ	�




6˦ȳŗȭǶƉ �ɼɼŗ˦ ÿǶȭƨ ,Ʉȭɱțƨ˥ǶʚǶƨʌυ éƨʚɼǶƨ˙ƨ ҽʚǫ ƨțƨȭƨȳʚࣘ ũ	�
υ �ɱɱƨȳƕࣩɱɄɱ ƨțƨȭƨȳʚ ŗʚ ʌʚŗɼʚࣩƨȳƕࣘυ ũ	�
 ſƨʌʚ Ɖŗʌƨυ ũ	Ӏ
 ˝Ʉɼʌʚ Ɖŗʌƨ ࣯˝ǫƨɼƨ Ӏ ঋ Ɖʯɼɼƨȳʚ ʌǶ˲ƨࣱυ ũ	�
 ŗȭɄɼʚǶ˲ƨƕυ yȳʌƨɼʚࣩɼƨȭɄ˙ƨ Ƕȳ ȭǶƕƕțƨࣘ ũ	Ӏ
υ ¡ŗ˦ Ʉɼ ȭŗ˦ ȳɄʚ ȳƨƨƕ ɼƨʌǶ˲ƨࣗ ʌʚǶțț ũ	Ӏ
ࣛ



�ƨƉʚʯɼƨ ࡹ  âŗɼʚ ࢍ

âɼŗƉʚǶƉŗțǶʚǶƨʌ



�ƕ˙ŗȳʚŗǖƨʌυ eɼƨŗʚ ƉŗƉǫƨ ɱƨɼǑɄɼȭŗȳƉƨ ࣯Ƕʚऒʌ ŗȳ ŗɼɼŗ˦ࣱࣖυ bŗʌʚ ŗƉƉƨʌʌࣖυ 6Ʉȳऒʚ ȳƨƨƕ ʚɄ ȕȳɄ˝ ʌǶ˲ƨ Ƕȳ ŗƕ˙ŗȳƉƨ ɄǑ ŗțțɄƉŗʚǶɄȳࣖ



6Ʉ˝ȳʌǶƕƨʌυ İŗʌʚƨƕ ȭƨȭɄɼ ࣖ˦υ E˥ɱƨȳʌǶ˙ƨ ƕƨțƨʚǶɄȳ Ƕȳ ȭǶƕƕțƨࣖ



yȭɱțƨȭƨȳʚŗʚǶɄȳʌυ â˦ʚǫɄȳࣘ NKUVυ ,ॻॻࣘ UVF��XGEVQTυ �ŗ˙ŗࣘ #TTC[.KUV



E˥ƨɼƉǶʌƨ
İǫ˦ ƕɄ ˝ƨ ȳƨƨƕ PR�CTTC[ࣞ â˦ʚǫɄȳऒʌ NKUV Ƕʌ ŗ ƕ˦ࣽ
ȳŗȭǶƉ ŗɼɼŗ ࣗ˦ Ƕʌȳऒʚ ʚǫŗʚ ſƨʚʚƨɼࣞ



yȳ ƕƨǑƨȳʌƨ ɄǑ PR�CTTC[υ ¡ƨȭɄɼ˦ ʌŗ˙Ƕȳǖʌ ŗɼƨ Ʉȳƨ ɼƨŗʌɄȳࣖυ $Ƕǖǖƨɼ ɼƨŗʌɄȳࣘ ʯʌǶȳǖ â˦ʚǫɄȳऒʌ NKUV ʚɄ ʌʚɄɼƨ
ȳʯȭſƨɼʌ ƕɄƨʌ ȳɄʚ ǫŗ˙ƨ ǖɄɄƕ ƉŗƉǫƨ ɱƨɼǑɄɼȭŗȳƉƨࣖ


