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bŗȭɄʯʌ 6ǶʌƉɼƨʚƨ 6ǶʌʚɼǶſʯʚǶɄȳʌ
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ƉŗɼțɄࣖƉŗ˙ǶƉƉǫǶŗʯȳǶɼɄȭŗࣖࡺǶʚ Ó



bŗȭɄʯʌ ɼŗȳƕɄȭ ˙ŗɼǶŗſțƨʌ

óɄȭƨ ɱŗɼʚǶƉʯțŗɼ ɱɼɄſŗſǶțǶʚ˦ ƕǶʌʚɼǶſʯʚǶɄȳʌ ɄƉƉʯɼ Ʉǒʚƨȳ ſƨƉŗʯʌƨ ʚǫƨ˦ ŗɼƨ
ʯʌƨǑʯț ƕƨʌƉɼǶɱʚǶɄȳ ɄǑ ƉƨɼʚŗǶȳ ƉǫŗȳƉƨ ɱǫƨȳɄȭƨȳɄȳ ʯȳƕƨɼ ʌʚʯƕ ࣗ˦ ʌɄȭƨʚǶȭƨʌ
Ƕʌ ʚǫƨ ƨ˥ɱƨɼǶȭƨȳʚ ǶʚʌƨțǑ ʚǫŗʚ ŗțțɄ˝ʌ ʯʌ ʚɄ ƕƨʚƨɼȭǶȳŗʚƨ ˝ǫǶƉǫ ɱɼɄſŗſǶțǶʚ˦
ƕǶʌʚɼǶſʯʚǶɄȳ ˝ƨ ǫŗ˙ƨ ʚɄ ʚŗȕƨ ǶȳʚɄ ŗƉƉɄʯȳʚࣖ



ĎȳǶǑɄɼȭ
Ƕƕƨŗ

ö ÿǫƨ ƕǶʌƉɼƨʚƨ ʯȳǶǑɄɼȭ ƕǶʌʚɼǶſʯʚǶɄȳ Ƕʌ ŗ ʌ˦ȭȭƨʚɼǶƉ ɱɼɄſŗſǶțǶʚ˦
ƕǶʌʚɼǶſʯʚǶɄȳ ˝ǫƨɼƨſ˦ ŗ ̇ȳǶʚƨ ȳʯȭſƨɼ ɄǑ ˙ŗțʯƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț˦ ʚɄ ſƨ
Ʉſʌƨɼ˙ƨƕࣖ

ö eǶ˙ƨȳ ԝ ɱɄʌʌǶſțƨ ˙ŗțʯƨʌ ǑɄɼ ԍࣗ ƕǶʌʚɼǶſʯʚƨƕ ʯȳǶǑɄɼȭț ࣗ˦ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚɄ
Ʉſʌƨɼ˙ƨ ƨŗƉǫ ˙ŗțʯƨ Ƕʌ ƨɸʯŗț ʚɄ ��ԝࣖ

ö ÿǫƨ ƕǶʌƉɼƨʚƨ ʯȳǶǑɄɼȭ ƕǶʌʚɼǶſʯʚǶɄȳ ǶʚʌƨțǑ Ƕʌ Ƕȳǫƨɼƨȳʚț˦ ȳɄȳࣽɱŗɼŗȭƨʚɼǶƉࣖ yʚ
Ƕʌ ƉɄȳ˙ƨȳǶƨȳʚࣗ ǫɄ˝ƨ˙ƨɼࣗ ʚɄ ɼƨɱɼƨʌƨȳʚ Ƕʚʌ ˙ŗțʯƨʌ ǖƨȳƨɼŗțț˦ ſ˦ ŗțț Ƕȳʚƨǖƨɼʌ
Ƕȳ ŗȳ Ƕȳʚƨɼ˙ŗț <Ԑ ԑ>ࣗ ʌɄ ʚǫŗʚ ŗ ŗȳƕ ſ ſƨƉɄȭƨ ʚǫƨ ȭŗǶȳ ɱŗɼŗȭƨʚƨɼʌ ɄǑ ʚǫƨ
ƕǶʌʚɼǶſʯʚǶɄȳࣖ



ĎȳǶǑɄɼȭ

ԍ  ĎȳǶǑɄɼȭ	Ԑ ԑ
 ԟ֓ � ԅ 	ԍ ମ ԧ
 � ळԧऴ  Ԑ � �ԑ  Ԑ � �
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bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ

ԍ  ĎȳǶǑɄɼȭ	Ԑ ԑ

ԟ֓ � ԅ 	ԍ ମ ԧ
 � ळԧऴ  Ԑ � �ԑ  Ԑ � �ԍ ୮ <Ԑ ԑ> � <Ԑ Ԑ � Ԛ Ԑ � �Ԛ w  ԑ> ˝ǫƨɼƨ ԑ � Ԑ � 	ԝ  �
Ԛ

ඩ<ԍ> � ం֓ ԧԟ֓ � ։φంև�Ј ԧ �ԝ � �ԝ ։φంև�Ј Ԑ � ԛԚ �
� �ԝ <ԝԐ � Ԛ ։φంև�Ј ԛ> � Ԑ � Ԛ	ԝ  �
ԝ�ԝ �� Ԑ � Ԛ	ԝ  �
� � Ԑ � ԑ  Ԑ� �� Ԑ � ԑ�



bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ ɄǑ ķ ʌɸʯŗɼƨƕ

ԍ  ĎȳǶǑɄɼȭ	Ԑ ԑ

ԟ֓ � ԅ 	ԍ ମ ԧ
 � ळԧऴ  Ԑ � �ԑ  Ԑ � �

ඩ<ԍϵ> � ం֓ ԧϵԟ֓ � �ԑ  Ԑ � � սం֓�ռ ԧϵ �� �ԑ  Ԑ � �	 	ԑϵ � ԑ
	�ԑ � �
  	Ԑϵ  Ԑ
	�Ԑ  �
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 �� �ԑ  Ԑ � �	 	�ԑϯ � �ԑϵ � ԑ
  	�Ԑϯ  �Ԑϵ � Ԑ
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bɄɼȭʯțŗʌ
˙ŗɼǶŗȳƉƨ

ԍ  ĎȳǶǑɄɼȭ	Ԑ ԑ

ԟ֓ � ԅ	ԍ � ԧ
 � ळԚऴ  Ԑ � �ԑ  Ԑ � �ය<ԍ> � ඩ<ԍϵ>  ඩ<ԍ>ϵ � ඩ<ԍϵ>  	 ռ�սϵ 
ϵ

ය<ԍ> � �ԑ  Ԑ � �	 	�ԑϯ � �ԑϵ � ԑ
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� 
  	Ԑ � ԑ� 
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E˥ŗȭɱțƨ
bŗǶɼ ƕǶƉƨ

ö � ʌǶȭɱțƨ ƨ˥ŗȭɱțƨ ɄǑ ʚǫƨ ƕǶʌƉɼƨʚƨ ʯȳǶǑɄɼȭ ƕǶʌʚɼǶſʯʚǶɄȳ Ƕʌ ʚǫɼɄ˝Ƕȳǖ ŗ ǑŗǶɼ
ƕǶƨࣖ ÿǫƨ ɱɄʌʌǶſțƨ ˙ŗțʯƨʌ ŗɼƨ � � � � � �ࣗ ŗȳƕ ƨŗƉǫ ʚǶȭƨ ʚǫƨ ƕǶƉƨ Ƕʌ
ʚǫɼɄ˝ȳ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗ ǖǶ˙ƨȳ ʌƉɄɼƨ Ƕʌ ���ࣖ yǑ ʚ˝Ʉ ƕǶƉƨ ŗɼƨ ʚǫɼɄ˝ȳ
ŗȳƕ ʚǫƨǶɼ ˙ŗțʯƨʌ ŗƕƕƨƕࣗ ʚǫƨ ɼƨʌʯțʚǶȳǖ ƕǶʌʚɼǶſʯʚǶɄȳ Ƕʌ ȳɄ țɄȳǖƨɼ ʯȳǶǑɄɼȭ
ʌǶȳƉƨ ȳɄʚ ŗțț ʌʯȭʌ ǫŗ˙ƨ ƨɸʯŗț ɱɼɄſŗſǶțǶʚ ࣖ˦
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E˥ƨɼƉǶʌƨʌ

ö � ƕǶƨ Ƕʌ ɼɄțțƨƕࣖ
ࣖࡺ �Ƕʌʚ ʚǫƨ ɱɄʌʌǶſțƨ ɄʯʚƉɄȭƨʌ Ƕȳ ʚǫƨ ʌŗȭɱțƨ ʌɱŗƉƨࣖ
ࣖࡾ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ǖƨʚʚǶȳǖ ŗ ȳʯȭſƨɼ ˝ǫǶƉǫ Ƕʌ ƨ˙ƨȳࣞ
ࣖࢂ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ǖƨʚʚǶȳǖ ŗ ȳʯȭſƨɼ ˝ǫǶƉǫ Ƕʌ ǖɼƨŗʚƨɼ ʚǫŗȳ ࣞࢆ
ࣖࢆ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ǖƨʚʚǶȳǖ ŗ ȳʯȭſƨɼ ˝ǫǶƉǫ Ƕʌ țƨʌʌ ʚǫŗȳ ࣞࢂ İǫŗʚ Ƕʌ Ƕʚʌ
ƉɄȭɱțƨȭƨȳʚࣞ

ö ÿ˝Ʉ ƕǶƉƨ ŗɼƨ ɼɄțțƨƕࣖ
ࣖࡺ ,ɄȳʌʚɼʯƉʚ ʚǫƨ ʌŗȭɱțƨ ʌɱŗƉƨࣖ pɄ˝ ȭŗȳ˦ ɄʯʚƉɄȭƨʌ ŗɼƨ ʚǫƨɼƨࣞ
ࣖࡾ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ɼɄțțǶȳǖ ŗ ʌʯȭ ɄǑ ࣖ
ࣖࢂ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ǖƨʚʚǶȳǖ ŗ ʚɄʚŗț ɄǑ ŗʚ țƨŗʌʚ ࣖࡲࡺ
ࣖࢆ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ǖƨʚʚǶȳǖ ŗ Ʉƕƕ ȳʯȭſƨɼ ŗʌ ʚǫƨ ʌʯȭࣖ



$ƨɼȳɄʯțțǶ
Ƕƕƨŗ

ö ¶ȳț˦ ʚɄ ɱɄʌʌǶſțƨ ɄʯʚƉɄȭƨ ࣯ȭʯʚʯŗțț˦ ƨ˥ƉțʯʌǶ˙ƨ ŗȳƕ ƨ˥ǫŗʯʌʚǶ˙ƨࣱࣘ ʌʯƉƉƨʌʌ
ŗȳƕ ǑŗǶțʯɼƨࣖ

ö âɼɄſŗſǶțǶʚ˦ ɄǑ ʌʯƉƉƨʌʌ ԟ Ƕʌ ʚǫƨ Ʉȳț˦ Ʉȳƨ ɱŗɼŗȭƨʚƨɼࣖ
ö âɼɄſŗſǶțǶʚ˦ ɄǑ ǑŗǶțʯɼƨ Ƕʌ ƨɸʯŗț ʚɄ �  ԟࣖ



$ƨɼȳɄʯțțǶ
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bɄɼȭʯțŗʌ ࣘࣘ Ɖǫŗțțƨȳǖƨ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ ŗȳƕ ˙ŗɼǶŗȳƉƨ

ԍ  $ƨɼȳɄʯțțǶ	ԟ

ö ˝ǫɄ ˝ŗȳʚʌ ʚɄ ʚɼ˦ ʚɄ ƉɄȭɱʯʚƨ ඩ<ԍ> ŗȳƕ ය<ԍ>ࣞ



bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ

ԍ  $ƨɼȳɄʯțțǶ	ԟ

ඩ<ԍ> � ం֓ ԧԟ֓� �  ԟЈ � �  ԟφ� �  	�  ԟ
 � �  ԟ � ԟ



bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ ɄǑ ķ ʌɸʯŗɼƨƕ

ԍ  $ƨɼȳɄʯțțǶ	ԟ

ඩ<ԍϵ> � ం֓ ԧϵԟ֓� �  ԟЈ � �  ԟφ� �  	�  ԟ
 � �  ԟ � ԟ



bɄɼȭʯțŗʌ
˙ŗɼǶŗȳƉƨ

ԍ  $ƨɼȳɄʯțțǶ	ԟ
ය<ԍ> � ඩ<ԍϵ>  ඩ<ԍ>ϵ � ඩ<ԍϵ>  ԟϵ
ය<ԍ> � ԟ  ԟϵ� ԟ	�  ԟ




E˥ŗȭɱțƨ

ö �ƨʚ ԍ � � ǶǑ ʚǫƨ ɱɼǶƉƨ ȳƨ˥ʚ ȭɄȳʚǫ ɄǑ ¡ǶƉɼɄʌɄǒʚ ʌʚɄƉȕ ǖɄƨʌ ʯɱ ŗȳƕ ԍ � �
ǶǑ ʚǫƨ ɱɼǶƉƨ ǖɄƨʌ ƕɄ˝ȳ ࣯ŗʌʌʯȭǶȳǖ Ƕʚ ƉŗȳȳɄʚ ʌʚŗ˦ ʚǫƨ ʌŗȭƨࣱࣖ ÿǫƨ
ɱɼɄſŗſǶțǶʚ˦ ɄǑ ʚǫƨ ƨ˙ƨȳʚ एʚǫƨ ɱɼǶƉƨ ȳƨ˥ʚ ȭɄȳʚǫ ɄǑ ¡ǶƉɼɄʌɄǒʚ ʌʚɄƉȕ ǖɄƨʌ
ʯɱऐ Ƕʌ ƨɸʯŗț ʚɄ ���ࣖ ԍ � � ˝Ƕʚǫ ɱɼɄſŗſǶțǶʚ˦ ���� ˝Ƕʚǫ ɱɼɄſŗſǶțǶʚ˦ ���
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$ǶȳɄȭǶŗț
Ƕƕƨŗ

�ƨʚ Ԏφ Ԏϵ w  Ԏ։ ſƨ ԝ Ƕȳƕƨɱƨȳƕƨȳʚ ɼŗȳƕɄȭ ˙ŗɼǶŗſțƨʌ ǶƕƨȳʚǶƉŗț ƕǶʌʚɼǶſʯʚƨƕ ŗʌ
ŗ $ƨɼȳɄʯțțǶ ɄǑ ɱŗɼŗȭƨʚƨɼ ԟࣘ ˝ǫŗʚ ƕɄƨʌ Ƕʚ ǫŗɱɱƨȳ ʚɄ ԍ � Ԏφ � Ԏϵ � ੈ � Ԏ։ࣞ



$ǶȳɄȭǶŗț
Ƕƕƨŗ

,ɄȳƕǶʚǶɄȳʌ ǑɄɼ $ǶȳɄȭǶŗț 6ǶʌʚɼǶſʯʚǶɄȳ

ö EŗƉǫ ɄǑ ԝ ʚɼǶŗțʌ ǫŗʌ ʚ˝Ʉ ɱɄʌʌǶſțƨ ɄʯʚƉɄȭƨʌࣖ ÿǫƨ ɄʯʚƉɄȭƨ ɄǑ Ƕȳʚƨɼƨʌʚ Ƕʌ
Ɖŗțțƨƕ ŗ ʌʯƉƉƨʌʌ ŗȳƕ ʚǫƨ Ʉʚǫƨɼ ɄʯʚƉɄȭƨ Ƕʌ Ɖŗțțƨƕ ŗ ǑŗǶțʯɼƨࣖ

ö EŗƉǫ ʚɼǶŗț ǫŗʌ ʚǫƨ ʌŗȭƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗ ʌʯƉƉƨʌʌࣖ ÿǫǶʌ Ƕʌ ƕƨȳɄʚƨƕ ſ˦ ԟࣗ ʌɄ
ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗ ʌʯƉƉƨʌʌ Ƕʌ ԟ ŗȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗ ǑŗǶțʯɼƨ Ƕʌ �  ԟࣖ

ö ÿǫƨ ԝ ʚɼǶŗțʌ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ ÿǫŗʚ Ƕʌࣗ ʚǫƨ ɼƨʌʯțʚ ǑɄɼ Ʉȳƨ ʚɼǶŗț ƕɄƨʌ ȳɄʚ
ƕƨɱƨȳƕ Ʉȳ ʚǫƨ ɼƨʌʯțʚʌ ɄǑ Ʉʚǫƨɼ ʚɼǶŗțʌࣖ

ÿǫƨ ſǶȳɄȭǶŗț ɼŗȳƕɄȭ ˙ŗɼǶŗſțƨ ԍ Ƕʌ ʚǫƨ ȳʯȭſƨɼ ɄǑ ʌʯƉƉƨʌʌƨʌ Ƕȳ ʚǫƨ ԝ ʚɼǶŗțʌࣖ



$ǶȳɄȭǶŗț

ԍ  $ǶȳɄȭǶŗț	ԝ ԟ


0 2 4

0.
0

0.
8

x

0 2 4

0.
0

0.
8

x



bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ

ԍ  $ǶȳɄȭǶŗț	ԝ ԟ
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bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ ɄǑ ķ ʌɸʯŗɼƨƕ

ԍ  $ǶȳɄȭǶŗț	ԝ ԟ
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bɄɼȭʯțŗʌ
˙ŗɼǶŗȳƉƨ

ԍ  $ǶȳɄȭǶŗț	ԝ ԟ
 ԟ֓ � ԅ	ԍ � ԧ
 � ५ԝԧ६ԟ֓	�  ԟ
։֓
ය<ԍ> � ඩ<ԍϵ>  ඩ<ԍ>ϵ � ඩ<ԍϵ>  	ԝԟ
ϵ

ය<ԍ> � ԝԟ	ԝ  �
ԟ � ԝԟ  	ԝԟ
ϵ� ԝϵԟϵ  ԝԟϵ � ԝԟ �� ԝԟ	ԟ  �




E˥ŗȭɱțƨ

ö ¡ŗɼȕ ̈Ƕɱʌ ŗ ǑŗǶɼ ƉɄǶȳ ʚǫɼƨƨ ʚǶȭƨʌࣖ ԍ Ƕʌ ʚǫƨ ȳʯȭſƨɼ ɄǑ ǫƨŗƕʌࣖԟ֓ � ԅ	ԍ � ԧ
 � ५ԝԧ६ԟ֓	�  ԟ
։֓ԍ ȭŗ˦ ŗʌʌʯȭƨ ǑɄʯɼ ƕǶ˽ƨɼƨȳʚ ˙ŗțʯƨʌࣘ � � � �ࣖ ඩ<ԍ> � ��� ŗȳƕය<ԍ> � ����ࣖ

0 1 2 3

0.
0

0.
8

x

0 1 2 3
0.
0

0.
8

x



E˥ƨɼƉǶʌƨʌ

ö � ɸʯǶ˲ Ƕȳ ʌʚŗʚǶʌʚǶƉʌ ƉɄʯɼʌƨ ǫŗʌ ǑɄʯɼ ȭʯțʚǶɱțƨࣽƉǫɄǶƉƨ ɸʯƨʌʚǶɄȳʌࣗ ƨŗƉǫ
˝Ƕʚǫ ̇˙ƨ ɱɄʌʌǶſțƨ ŗȳʌ˝ƨɼʌࣖ � ɱŗʌʌǶȳǖ ǖɼŗƕƨ Ƕʌ ʚǫɼƨƨ Ʉɼ ȭɄɼƨ ƉɄɼɼƨƉʚ
ŗȳʌ˝ƨɼʌ ʚɄ ʚǫƨ ǑɄʯɼ ɸʯƨʌʚǶɄȳʌࣖ �țțǶʌɄȳ ǫŗʌ ȳɄʚ ʌʚʯƕǶƨƕ ǑɄɼ ʚǫƨ ɸʯǶ˲ࣖ óǫƨ
ǫŗʌ ȳɄ Ƕƕƨŗ ɄǑ ʚǫƨ ƉɄɼɼƨƉʚ ŗȳʌ˝ƨɼ ʚɄ ŗȳ˦ ɄǑ ʚǫƨ ɸʯƨʌʚǶɄȳʌ ŗȳƕ ƕƨƉǶƕƨʌ
ʚɄ ǖʯƨʌʌ ŗʚ ɼŗȳƕɄȭ ǑɄɼ ƨŗƉǫࣖ
ࣖࡺ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʌǫƨ țʯƉȕʌ Ʉʯʚ ŗȳƕ ŗȳʌ˝ƨɼʌ ŗțț ǑɄʯɼ ɸʯƨʌʚǶɄȳʌ ƉɄɼɼƨƉʚț ࣖ˦
ࣖࡾ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʌǫƨ ɱŗʌʌƨʌ ʚǫƨ ɸʯǶ˲ࣖ

ö EŗƉǫ ȳƨ˝ſɄɼȳ ſŗſ˦ ǫŗʌ ŗ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ŗɱɱɼɄ˥Ƕȭŗʚƨț˦ ࢚ࢆࣖࡲ ɄǑ ſƨǶȳǖ
Ǒƨȭŗțƨ ŗȳƕ ࡺࢊࣖࡲ ɄǑ ſƨǶȳǖ ȭŗțƨࣖ bɄɼ ŗ ǑŗȭǶț˦ ɄǑ ǑɄʯɼ ƉǫǶțƕɼƨȳࣗ țƨʚ ԍ ঌ
ȳʯȭſƨɼ ɄǑ ƉǫǶțƕɼƨȳ ˝ǫɄ ŗɼƨ ǖǶɼțʌࣖ
ࣖࡺ E˥ɱțŗǶȳ ˝ǫ˦ ʚǫƨ ʚǫɼƨƨ ƉɄȳƕǶʚǶɄȳʌ ŗɼƨ ʌŗʚǶʌ̇ƨƕ ǑɄɼ ԍ ʚɄ ǫŗ˙ƨ ʚǫƨ ſǶȳɄȭǶŗț
ƕǶʌʚɼǶſʯʚǶɄȳࣖ

ࣖࡾ yƕƨȳʚǶǑ˦ ԝ ŗȳƕ ԟ ǑɄɼ ʚǫƨ ſǶȳɄȭǶŗț ƕǶʌʚɼǶſʯʚǶɄȳࣖ
ࣖࢂ ,Ʉȭɱʯʚƨ ʚǫƨ ȭƨŗȳ ŗȳƕ ʚǫƨ ˙ŗɼǶŗȳƉƨ ɄǑ ԍࣖ
ࣖࢆ bǶȳƕ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʚǫƨ ǑŗȭǶț˦ ǫŗʌ ʚ˝Ʉ ǖǶɼțʌ ŗȳƕ ʚ˝Ʉ ſɄ˦ʌࣖ



âɄǶʌʌɄȳ
Ƕƕƨŗ

ö Ďʌƨƕ ʚɄ ƕƨʌƉɼǶſƨ ʚǫƨ ȳʯȭſƨɼ ɄǑ ƨ˙ƨȳʚʌ Ƕȳ ŗ ǖǶ˙ƨȳ Ƕȳʚƨɼ˙ŗț ɄǑ ʚǶȭƨ Ʉɼ Ƕȳ
ŗ ǖǶ˙ƨȳ ʌɱŗƉƨ� ɄǑ ƉțǶƨȳʚʌ ƉŗțțǶȳǖ ŗ ƉŗțțࣽƉƨȳʚƨɼ� ɄǑ ƕƨǑƨƉʚʌ Ƕȳ ŗ ʌɸʯŗɼƨ ȭƨʚƨɼ ɄǑ ŗ ȭŗȳʯǑŗƉʚʯɼƨƕ ǖɄɄƕ� ɄǑ ɱŗʚǶƨȳʚʌ ŗɼɼǶ˙Ƕȳǖ ʚɄ ʚǫƨ ƨȭƨɼǖƨȳƉ˦ ǫɄʌɱǶʚŗț Ƕȳ ʚǫƨ țŗʌʚ ǫɄʯɼ



âɄǶʌʌɄȳ

ԍ  âɄǶʌʌɄȳ	ᅶ

ԟ֓ � ԅ	ԍ � ԧ
 � ᅶ֓Ԕᇊԧ�
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bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ

ԍ  âɄǶʌʌɄȳ	ᅶ

ԟ֓ � ԅ	ԍ � ԧ
 � ᅶ֓Ԕᇊԧ�

ඩ<ԍ> � ం֓ ԧԟ֓ � �ం֓�Ј ԧᅶ֓Ԕᇊԧ� �
� �ం֓�φ ԧ ᅶ֓Ԕᇊԧ	ԧ  �
� �
� �ం֓�φ ᅶ֓Ԕᇊ	ԧ  �
� �
� �ం֕�Ј ᅶ֕�φԔᇊԩ� �
� ᅶ �ం֕�Ј ᅶ֕Ԕᇊԩ� � ᅶ



bɄɼȭʯțŗʌ
ƨ˥ɱƨƉʚƨƕ ˙ŗțʯƨ ɄǑ ķ ʌɸʯŗɼƨƕ

ԍ  âɄǶʌʌɄȳ	ᅶ

ԟ֓ � ԅ	ԍ � ԧ
 � ᅶ֓Ԕᇊԧ�

ඩ<ԍϵ> � ం֓ ԧϵԟ֓ � �ం֓�Ј ԧϵ ᅶ֓Ԕᇊԧ� �
� �ం֓�φ ԧ ᅶ֓Ԕᇊ	ԧ  �
� �
� �ం֕�Ј	ԩ � �
ᅶ֕�φԔᇊԩ� �
� ᅶ	 �ం֕�Ј ԩ ᅶ	ԩ
Ԕᇊԩ� � �ం֕�Ј ᅶ	ԩ
Ԕᇊԩ� 
 �� ᅶ	ᅶ � �
 � ᅶϵ � ᅶ



bɄɼȭʯțŗʌ
˙ŗɼǶŗȳƉƨ

ԍ  âɄǶʌʌɄȳ	ᅶ

ԟ֓ � ԅ	ԍ � ԧ
 � ᅶ֓Ԕᇊԧ�ය<ԍ> � ඩ<ԍϵ>  ඩ<ԍ>ϵ � ඩ<ԍϵ>  ᅶϵ

ය<ԍ> � ᅶϵ � ᅶ  ᅶϵ� ᅶ



E˥ŗȭɱțƨ

ö yȳ ŗ˙ƨɼŗǖƨ ŗ ƉŗțțࣽƉƨȳʚƨɼ ɼƨƉƨǶ˙ƨʌ � ɱƨɼ ǫɄʯɼࣖ
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E˥ƨɼƉǶʌƨʌ

ö ÿǫƨ ŗ˙ƨɼŗǖƨ ȳʯȭſƨɼ ɄǑ ǫɄȭƨʌ ʌɄțƕ ſ˦ ʚǫƨ �Ɖȭƨ éƨŗțʚ˦ ƉɄȭɱŗȳ˦ Ƕʌ �
ǫɄȭƨʌ ɱƨɼ ƕŗ ࣖ˦ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ƨ˥ŗƉʚț˦ � ǫɄȭƨʌ ˝Ƕțț ſƨ
ʌɄțƕ ʚɄȭɄɼɼɄ˝ࣞ

ö óʯɱɱɄʌƨ ʚǫƨ ŗ˙ƨɼŗǖƨ ȳʯȭſƨɼ ɄǑ țǶɄȳʌ ʌƨƨȳ Ʉȳ ŗ �ࣽƕŗ˦ ʌŗǑŗɼǶ Ƕʌ �ࣖ İǫŗʚ
Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ʚɄʯɼǶʌʚʌ ˝Ƕțț ʌƨƨ Ǒƨ˝ƨɼ ʚǫŗȳ � țǶɄȳʌ Ʉȳ ʚǫƨ ȳƨ˥ʚ�ࣽƕŗ˦ ʌŗǑŗɼǶࣞ



,ǫŗțțƨȳǖƨ

ö yȳ ˦Ʉʯɼ ɱɄƉȕƨʚࣗ ʚǫƨɼƨ ŗɼƨ ࢊ ȕƨ˦ʌ ʚǫŗʚ ŗțț țɄɄȕ ʚǫƨ ʌŗȭƨࣖ ĸɄʯ ȳƨƨƕ ʚɄ ̇ȳƕ
ʚǫƨ ɼǶǖǫʚ Ʉȳƨ ʚɄ Ʉɱƨȳ ʚǫƨ ǑɼɄȳʚ ƕɄɄɼ ɄǑ ˦Ʉʯɼ ǫɄȭƨࣖ ,Ʉȭɱʯʚƨ ʚǫƨ
ɱɼɄſŗſǶțǶʚ˦ ʚɄ ̇ȳƕ ʚǫƨ ɼǶǖǫʚ ȕƨ˦ Ʉȳ ˦Ʉʯɼ ʌƨƉɄȳƕ ŗʚʚƨȭɱʚ ŗʌʌʯȭǶȳǖ ʚǫŗʚ
˦Ʉʯ ʚɼ˦ ʚǫƨȭ ɄȳƉƨ ŗʚ ʚǶȭƨࣗ ˝Ƕʚǫ ȳɄ ɼƨɱƨʚǶʚǶɄȳࣖ


