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�ȳȳɄʯȳƉƨȭƨȳʚʌυ ¡Ƕƕʚƨɼȭ ࡽ Ƕʌ İƨƕȳƨʌƕŗ˦ ࢁࡹࣩࢁ ƕʯɼǶȳǖ țƨƉʚʯɼƨࣖυ yऒȭ ʚɼŗ˙ƨțțǶȳǖ ǑɼɄȭ ȳƨ˥ʚ ÿʯƨʌƕŗ˦ ʚɄ óŗʚʯɼƕŗ ࣗ˦ âɼɄǑࣖ eŗț
¡Ƕʌǫȳƨ ˝Ƕțț ɱɼɄƉʚɄɼ ʚǫƨ ȭǶƕʚƨɼȭ Ʉȳ υࣖࢁࡹࣩࢁ ¥ƨ˥ʚ ˝ƨƨȕ ˝ƨ ǫŗ˙ƨ ʚ˝Ʉ ɼƨ˙Ƕƨ˝ ʌƨʌʌǶɄȳʌࣗ Ʉȳƨ Ƕʌ ¡Ʉȳƕŗ˦
ƕǶʌƉʯʌʌǶɄȳ ࣯ǑɄɼ ¡Ƕƕʚƨɼȭ ࣱࣗࡽ Ʉȳƨ Ƕʌ bɼǶƕŗ˦ țƨƉʚʯɼƨ ࣯ǑɄɼ bǶȳŗțࣱυ ńǫƨȳƕʯɄ ࣯ÿ�ࣱ ŗȳƕ ʚʯʚɄɼʌ ˝Ƕțț țƨŗƕ ſɄʚǫ ɼƨ˙Ƕƨ˝

ʌƨʌʌǶɄȳʌࣖυ bǶȳŗț Ƕʌ Ʉȳ ¡ŗɼƉǫ ࣗࡽࡽ bǶȳŗț ɱŗɼʚ yࣩâŗɼʚ yy Ƕʌ ɼƨɱțŗƉŗſțƨ ˝Ƕʚǫ
ȭǶƕʚƨɼȭ ȭǶƕʚƨɼȭࣩࡹ ࣗࡽ ɼƨʌɱƨƉʚǶ˙ƨț ࣖ˦



�ſɄʯʚ ¡Ƕƕʚƨɼȭ υࡽ ĸɄʯऒțț ſƨ ŗțțɄ˝ƨƕ ŗȳ ʯȳțǶȭǶʚƨƕ ȳʯȭſƨɼ ɄǑ ǫŗȳƕ˝ɼǶʚʚƨȳ
ȳɄʚƨ ʌǫƨƨʚʌ ǑɄɼ ¡Ƕƕʚƨɼȭ ࣖࡽ óʚŗɼʚ ʌʚʯƕ˦Ƕȳǖ ŗȳƕ ɱɼƨɱŗɼǶȳǖ
˦Ʉʯɼ ȳɄʚƨʌ ȳɄ˝ࣛυ pŗʌ ʚɄ ſƨ ǫŗȳƕ˝ɼǶʚʚƨȳࣗ ȳɄ ɱɼǶȳʚƨƕ ȳɄʚƨʌࣖυ ¡Ƕƕʚƨɼȭ ࡽ ƉɄ˙ƨɼʌ țƨƉʚʯɼƨ ࣖࢅࡽࣽࢁࡹ ,țʯʌʚƨɼǶȳǖ Ƕʌ ǶȳƉțʯƕƨƕࣗ ſʯʚ
ʚǫƨ ˙ŗʌʚ ȭŗȍɄɼǶʚ˦ ˝Ƕțț ſƨ ɱɼɄſŗſǶțǶʚ˦ ŗȳƕ ƉɄȭſǶȳŗʚɄɼǶƉʌࣖυ ¥Ʉ ƉŗțƉʯțŗʚɄɼʌࣖυ ÿǫƨɼƨ ˝Ƕțț ſƨ ʌɄȭƨ ȳʯȭƨɼǶƉŗț ƉŗțƉʯțŗʚǶɄȳʌࣗ ſʯʚ ȳɄ

˙ƨɼ˦ ǫŗɼƕ Ʉȳƨʌࣖυ �ʌʌǶǖȳƨƕ ʌƨŗʚʌ ˝Ƕțț ſƨ ɱɄʌʚƨƕ Ʉȳ ,ŗȭɱʯʌ˝Ƕɼƨࣖυ İƨ ˝Ƕțț ȳɄʚ ŗȳʌ˝ƨɼ ɸʯƨʌʚǶɄȳʌ ƕʯɼǶȳǖ ʚǫƨ ƨ˥ŗȭࣖ óʚŗʚƨ ˦Ʉʯɼ
ŗʌʌʯȭɱʚǶɄȳʌ ǶǑ ŗȳ˦ʚǫǶȳǖ Ƕʌ ʯȳƉțƨŗɼࣖ



¡Ƕƕʚƨɼȭ ࡽ âɼƨɱŗɼŗʚǶɄȳ óʚɼŗʚƨǖ˦υ ¶ȳƨ ʯʌƨǑʯț ʌʚɼŗʚƨǖ˦ Ƕʌ ŗʚʚɼǶſʯʚǶȳǖ ƉɄȭɱțǶƉŗʚƨƕ ɼƨŗțࣽ˝Ʉɼțƕ
ɱɼɄſțƨȭʌ ǶȳʚɄ ȕȳɄ˝ȳ ȭɄƕƨțʌࣖυ E˥ŗȭɱțƨࣘ ɼɄțțǶȳǖ ŗ ƕǶƨυ ĎȳțǶȕƨ âŗɼʚ y ɄǑ ʚǫǶʌ ƉɄʯɼʌƨ ˝ǫǶƉǫ Ƕʌ ȭɄʌʚț˦ ɱɼɄɄǑࣗ Ƕȳ âŗɼʚ yy
˝ƨ ǫŗ˙ƨ ƕɄȳƨ țɄʚʌ ɄǑ ƨ˥ŗȭɱțƨʌ Ƕȳ țƨƉʚʯɼƨࣗ ȭŗȕƨ ʌʯɼƨ ˦Ʉʯ
ʯȳƕƨɼʌʚŗȳƕ ʚǫƨȭࣖ yǑ ȳɄʚࣗ ɱțƨŗʌƨ ŗʌȕ ɸʯƨʌʚǶɄȳʌ Ƕȳ
¶pࣩ,ŗȭɱʯʌ˝Ƕɼƨࣖυ ĸɄʯ ˝Ƕțț ʌƨƨ ʌɄȭƨʚǫǶȳǖ ʌǶȭǶțŗɼ Ƕȳ ʚǫƨ ƨ˥ŗȭࣖυ E˙ƨɼ˦ʚǫǶȳǖ y ƉɄ˙ƨɼƨƕ Ƕȳ ʚǫƨ țƨƉʚʯɼƨ ࢅࡽࣽࢁࡹ Ƕʌ ɱɄʌʌǶſțƨ ʚɄ
ŗɱɱƨŗɼ Ƕȳ ʚǫƨ ȭǶƕʚƨɼȭࣖ



¡Ƕƕʚƨɼȭ ˙ʌࣖ bǶȳŗțυ ÿǫƨ ȭŗȍɄɼǶʚ˦ ɄǑ ¡Ƕƕʚƨɼȭ y ŗȳƕ yy ŗɼƨ țɄȳǖࣽŗȳʌ˝ƨɼ
ǫɄȭƨ˝Ʉɼȕࣽʌʚ˦țƨ ɸʯƨʌʚǶɄȳʌࣗ ˝ǫǶƉǫ ˝Ʉʯțƕ ɼƨɸʯǶɼƨ
ƨ˥ɱțŗȳŗʚǶɄȳ ŗȳƕ ſƨ ǖɼŗƕƨƕ ˝Ƕʚǫ ɱŗɼʚǶŗț ƉɼƨƕǶʚࣖυ âɼɄࣘ ɱŗɼʚǶŗț ƉɼƨƕǶʚʌࣙ ,Ʉȳࣘ ˦Ʉʯ ˝Ƕțț ǫŗ˙ƨ ʚɄ ʌǫɄ˝ ˦Ʉʯɼ

˝Ʉɼȕυ bǶȳŗț âŗɼʚ y ŗȳƕ yy ˝Ƕțț ſƨ ȭɄʌʚț˦ ȭʯțʚǶɱțƨ ƉǫɄǶƉƨ Ʉɼ ̇țțǶȳǖ
Ƕȳ ʚǫƨ ȳʯȭƨɼǶƉŗț ŗȳʌ˝ƨɼࣖυ âɼɄࣘ ˦Ʉʯ ƕɄȳऒʚ ȳƨƨƕ ʚɄ ȍʯʌʚǶǑ˦ ˦Ʉʯɼ ŗȳʌ˝ƨɼࣙ ,Ʉȳࣘ ¥Ʉ

ɱŗɼʚǶŗț ƉɼƨƕǶʚʌυ E˥ʚɼŗ ,ɼƨƕǶʚ ŗɱɱțǶƨʌ ʚɄ ȭǶƕʚƨɼȭʌ Ʉȳț ࣗ˦ ȳɄʚ ̇ȳŗțࣖ



�ǖƨȳƕŗυ ,țŗʌʌǶ̇ƉŗʚǶɄȳࣖυ ,țŗʌʌǶ̇ƉŗʚǶɄȳ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖυ ¥ŗǶ˙ƨ $ŗ˦ƨʌࣖ



éƨƉŗɱࣘ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣗ ǶȳƕƨɱƨȳƕƨȳƉƨࣗ ŗȳƕ
ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣘ ҩ	Қ]қ
 � ҩ	Қ
ҩ	қ]Қ
ҩ	қ
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 � ҩ	Қ
 ͥ ҩ	қ
ࣖυ Қ ŗȳƕ қ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝ ǶǑҩ		Қ ̈ қ
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ࣖυ yȳ ǖƨȳƨɼŗțࣗ ʚǫƨɼƨ Ƕʌ ȳɄ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ
ǶȳƕƨɱƨȳƕƨȳƉƨ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖ
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,țŗʌʌǶ̇ƉŗʚǶɄȳ ɱɼɄſțƨȭʌυ �Ƕȕƨ ˝Ƕʚǫ ɼƨǖɼƨʌʌǶɄȳࣗ ˝ƨऒɼƨ Ƕȳʚƨɼƨʌʚƨƕ Ƕȳ ȭŗȕǶȳǖ
ɱɼƨƕǶƉʚǶɄȳʌ ſŗʌƨƕ Ʉȳ ƕŗʚŗ ࣯Ɖŗțțƨƕ ʚɼŗǶȳǶȳǖ ƕŗʚŗࣱ ǑɄɼ ˝ǫǶƉǫ
˝ƨ ȕȳɄ˝ ʚǫƨ ˙ŗțʯƨ ɄǑ ʚǫƨ ɼƨʌɱɄȳʌƨ ˙ŗɼǶŗſțƨࣖυ ÿǫƨ ƕǶ˽ƨɼƨȳƉƨ Ƕʌ ʚǫŗʚ ʚǫƨ ɼƨʌɱɄȳʌƨ ˙ŗɼǶŗſțƨ Ƕʌ ȳɄ˝
ƉŗʚƨǖɄɼǶƉŗțࣖυ ,ŗʚƨǖɄɼǶƨʌ ŗɼƨ Ɖŗțțƨƕ Ɖțŗʌʌƨʌࣖυ E˥ŗȭɱțƨ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ ɱɼɄſțƨȭʌࣘυ 6ƨƉǶƕǶȳǖ ˝ǫƨʚǫƨɼ ŗ ɱŗʚǶƨȳʚ ǫŗʌ ȕǶƕȳƨ˦ ƕǶʌƨŗʌƨࣖυ yƕƨȳʚǶǑ˦Ƕȳǖ ǫŗȳƕ˝ɼǶʚʚƨȳ ƕǶǖǶʚʌࣖυ 6ƨʚƨɼȭǶȳǶȳǖ ˝ǫƨʚǫƨɼ ŗȳ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨࣖυ âɼƨƕǶƉʚǶȳǖ ˝ǫƨʚǫƨɼ ƉɼƨƕǶʚ Ɖŗɼƕ ŗƉʚǶ˙Ƕʚ˦ Ƕʌ Ǒɼŗʯƕʯțƨȳʚࣖ
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌ

ĸɄʯ ǫŗ˙ƨ ŗ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄࣗ ŗȳƕ ˝ŗȳʚ ʚɄ ȕȳɄ˝ ǶǑ Ƕʚ Ƕʌ ɼǶɱƨࣖ
ƉɄțɄɼ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ

çʯƨʌʚǶɄȳࣘ $ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ
˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ
ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌ
ĸɄʯ ǫŗ˙ƨ ŗ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄࣗ ŗȳƕ ˝ŗȳʚ ʚɄ ȕȳɄ˝ ǶǑ Ƕʚ Ƕʌ ɼǶɱƨࣖ
$ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ
ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ
ƉɄțɄɼ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ

óʚɼŗʚƨǖ˦ࣘ ,ŗțƉʯțŗʚƨ ʚ˝Ʉ
ɱɼɄſŗſǶțǶʚǶƨʌࣘҩ	ɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ
ҩ	ʯȳɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ

ÿǫƨȳࣗ ɱɼƨƕǶƉʚ ʚǫƨ Ɖțŗʌʌ ˝Ƕʚǫ ŗ
țŗɼǖƨɼ ɱɼɄſŗſǶțǶʚ ࣖ˦
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EʌʚǶȭŗʚǶȳǖ ɱɼɄſŗſǶțǶʚǶƨʌυ İƨ ˝Ʉʯțƕ țǶȕƨ ʚɄ ƕƨʚƨɼȭǶȳƨ ҩ	ɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ
 ŗȳƕҩ	ʯȳɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ
 ǑɄɼ ŗțț ŗ˙ɄƉŗƕɄʌ Ƕȳ ʚǫƨ ʯȳǶ˙ƨɼʌƨࣖυ �țț ˝ƨ ǫŗ˙ƨ Ƕʌ ŗ ʌǶȳǖțƨ ƕŗʚŗʌƨʚࣗ ˝ǫǶƉǫ Ƕʌ ŗ ʌŗȭɱțƨ ɄǑ ŗțț
ŗ˙ɄƉŗƕɄʌ Ƕȳ ʚǫƨ ʯȳǶ˙ƨɼʌƨࣖυ İƨ Ɖŗȳ ƨʌʚǶȭŗʚƨ ʚǫƨʌƨ ɱɼɄſŗſǶțǶʚǶƨʌ ſ˦ ʯʌǶȳǖ ʌŗȭɱțƨ
ɱɼɄɱɄɼʚǶɄȳʌࣖҩ	ɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ
 ̢ ࣥ ɼǶɱƨ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄʌ Ƕȳ ʌŗȭɱțƨࣥ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄʌ Ƕȳ ʌŗȭɱțƨυ âƨɼ ʚǫƨ țŗ˝ ɄǑ țŗɼǖƨ ȳʯȭſƨɼʌ Ƕȳ 6ó, ࣗࡱࡹ țŗɼǖƨɼ ʌŗȭɱțƨʌ
țƨŗƕ ʚɄ ȭɄɼƨ ɼƨțǶŗſțƨ ƨʌʚǶȭŗʚƨʌ ɄǑ ɱɄɱʯțŗʚǶɄȳ ɱŗɼŗȭƨʚƨɼʌࣖ
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌ
ĸɄʯ ǫŗ˙ƨ ŗ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄࣗ ŗȳƕ ˝ŗȳʚ ʚɄ ȕȳɄ˝ ǶǑ Ƕʚ Ƕʌ ɼǶɱƨࣖ
$ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ
ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ
ƉɄțɄɼ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ

ҩ	ɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ
 �
ҩ	ʯȳɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ
 �喜

direct interpretation



$ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ǑɄɼ ƉțŗʌʌǶ̇ƉŗʚǶɄȳυ óʯɱɱɄʌƨ ʚǫŗʚ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ŗȳ ŗ˙ɄƉŗƕɄ ǫŗʌ ƉƨɼʚŗǶȳ
Ǒƨŗʚʯɼƨʌࣗ ŗȳƕ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ŗȳ ŗ˙ɄƉŗƕɄ ſƨțɄȳǖʌ ʚɄ ŗ
ƉƨɼʚŗǶȳ Ɖțŗʌʌࣖ ÿǫƨȳࣗ ſ˦ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣘҩ	қ]Қ
 � ҩ	қ
 ͥ ҩ	Қ]қ
ҩ	Қ
υ ¡Ʉɼƨ ǖƨȳƨɼŗțț˦ࣘҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
υ İǫŗʚऒʌ ʚǫƨ ɱɄǶȳʚࣞυ Ďʌʯŗțț ࣗ˦ Ƕʚऒʌ ȳɄʚ ɱɄʌʌǶſțƨ ʚɄ ƨʌʚǶȭŗʚƨ ҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ


ƕǶɼƨƉʚț˦ ǑɼɄȭ ʚǫƨ ƕŗʚŗ ˝ƨ ǫŗ˙ƨࣖυ yȳʌʚƨŗƕࣗ ˝ƨ ǫŗ˙ƨ ʚɄ ƨʌʚǶȭŗʚƨ ҩ	Ɖțŗʌʌ
ࣗҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ࣗ ŗȳƕ ҩ	Ǒƨŗʚʯɼƨʌ
 ʌƨɱŗɼŗʚƨț ࣖ˦



E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌ
ĸɄʯ ǫŗ˙ƨ ŗ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄࣗ ŗȳƕ ˝ŗȳʚ ʚɄ ȕȳɄ˝ ǶǑ Ƕʚ Ƕʌ ɼǶɱƨࣖ
$ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ
ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ
ƉɄțɄɼ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ

ҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
ͥҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
Using Bags Theorem

嶏 Ta blackTailed pcripes.pcgreenblacklripe.jpgreenblack
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌ
ĸɄʯ ǫŗ˙ƨ ŗ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄࣗ ŗȳƕ ˝ŗȳʚ ʚɄ ȕȳɄ˝ ǶǑ Ƕʚ Ƕʌ ɼǶɱƨࣖ
$ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ
ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ
ƉɄțɄɼ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ

ҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
ͥҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌ
ĸɄʯ ǫŗ˙ƨ ŗ ǖɼƨƨȳࣽſțŗƉȕ ŗ˙ɄƉŗƕɄࣗ ŗȳƕ ˝ŗȳʚ ʚɄ ȕȳɄ˝ ǶǑ Ƕʚ Ƕʌ ɼǶɱƨࣖ
$ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ
ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ

ƉɄțɄɼ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ɼǶɱƨ

ҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
ͥҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ

óǫɄɼʚƉʯʚࣘ $Ʉʚǫ ɱɼɄſŗſǶțǶʚǶƨʌ ǫŗ˙ƨ ʚǫƨ
ʌŗȭƨ ƕƨȳɄȭǶȳŗʚɄɼࣖ ÿǫƨ țŗɼǖƨɼ Ʉȳƨ Ƕʌ
ʚǫƨ Ʉȳƨ ˝Ƕʚǫ ʚǫƨ țŗɼǖƨɼ ȳʯȭƨɼŗʚɄɼࣖҩ	ɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ


ҩ	ʯȳɼǶɱƨ਎ǖɼƨƨȳࣽſțŗƉȕ


fs

means Proportional to

xpcripes.PCgreen
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,țŗʌʌǶ̇ƉŗʚǶɄȳ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ



E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ſʯʚ ˝Ƕʚǫ ȭɄɼƨ Ǒƨŗʚʯɼƨʌ
ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄࣖ $ŗʌƨƕ Ʉȳ ʚǫǶʌ
ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ



E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ſʯʚ ˝Ƕʚǫ ȭɄɼƨ Ǒƨŗʚʯɼƨʌ
ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄࣖ $ŗʌƨƕ Ʉȳ ʚǫǶʌ
ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ

óʚɼŗʚƨǖ˦ࣘ ,ŗțƉʯțŗʚƨ ҩ	ɼǶɱƨ਎Ǒƨŗʚʯɼƨʌ
 ŗȳƕ ҩ	ʯȳɼǶɱƨ਎Ǒƨŗʚʯɼƨʌ

ŗȳƕ ƉǫɄɄʌƨ ʚǫƨ Ɖțŗʌʌ ˝Ƕʚǫ ʚǫƨ țŗɼǖƨɼ ɱɼɄſŗſǶțǶʚ ࣖ˦ҩ	ɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
ҩ	ʯȳɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ




E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ſʯʚ ˝Ƕʚǫ ȭɄɼƨ Ǒƨŗʚʯɼƨʌ

ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄࣖ $ŗʌƨƕ Ʉȳ ʚǫǶʌ
ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ

yʌʌʯƨࣘ İƨ ǫŗ˙ƨ ȳɄʚ ʌƨƨȳ ŗ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄ
ſƨǑɄɼƨࣖ

ÿǫǶʌ ȭƨŗȳʌ ʚǫŗʚ ҩ	ɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 ŗȳƕҩ	ʯȳɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 ŗɼƨ ʯȳƕƨ̇ȳƨƕࣖ



� ʌǶȭɱțǶǑ˦Ƕȳǖ ŗʌʌʯȭɱʚǶɄȳυ İƨ ˝ŗȳʚ ʚɄ ̇ȳƕ ҩ	ɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
ࣗ ſʯʚ
ʚǫƨɼƨ ŗɼƨ ȳɄ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄʌ Ƕȳ Ʉʯɼ
ƕŗʚŗʌƨʚࣖυ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ʚƨțțʌ ʯʌ ʚǫǶʌ ɱɼɄſŗſǶțǶʚ˦ Ƕʌ ƨɸʯŗț ʚɄ

ҩ	ɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 � ҩ	ɼǶɱƨ
 ͥ ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ਎ɼǶɱƨ
ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
υ �ƨ˦ Ƕƕƨŗࣘ �ʌʌʯȭƨ ʚǫŗʚ Ǒƨŗʚʯɼƨʌ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦
Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ ŗ Ɖțŗʌʌ ࣯ƨࣖǖࣖ ɼǶɱƨࣱࣖ

ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ਎ɼǶɱƨ
 � ҩ	̇ɼȭ਎ɼǶɱƨ
ͥҩ	ǖɼƨƨȳࣽſțŗƉȕ਎ɼǶɱƨ
ͥҩ	ńʯʚŗȳɄ਎ɼǶɱƨ


PUANBACHE
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ſʯʚ ˝Ƕʚǫ ȭɄɼƨ Ǒƨŗʚʯɼƨʌ
ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄࣖ $ŗʌƨƕ Ʉȳ ʚǫǶʌ
ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞҩ	ɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 � ҩ	ɼǶɱƨ
 ͥ ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ਎ɼǶɱƨ
ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
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E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ſʯʚ ˝Ƕʚǫ ȭɄɼƨ Ǒƨŗʚʯɼƨʌ
ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ̇ɼȭ ǖɼƨƨȳࣽſțŗƉȕ ńʯʚŗȳɄ ŗ˙ɄƉŗƕɄࣖ $ŗʌƨƕ Ʉȳ ʚǫǶʌ
ƕŗʚŗࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞҩ	ʯȳɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 � ҩ	ʯȳɼǶɱƨ
 ͥ ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ਎ʯȳɼǶɱƨ
ҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ


oooo
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,ɄȳƉțʯʌǶɄȳυ ÿǫƨ ȳʯȭƨɼŗʚɄɼ ɄǑ ҩ	ɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 Ƕʌ ���� ࣖυ ÿǫƨ ȳʯȭƨɼŗʚɄɼ ɄǑ ҩ	ʯȳɼǶɱƨ਎̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
 Ƕʌ��� ࣖυ $Ʉʚǫ ɱɼɄſŗſǶțǶʚǶƨʌ ǫŗ˙ƨ ʚǫƨ ʌŗȭƨ ƕƨȳɄȭǶȳŗʚɄɼࣗҩ	̇ɼȭࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ ńʯʚŗȳɄ
ࣖυ óǶȳƉƨ ˝ƨऒɼƨ ȍʯʌʚ Ƕȳʚƨɼƨʌʚƨƕ Ƕȳ ʌƨƨǶȳǖ ˝ǫǶƉǫ Ʉȳƨ Ƕʌ
țŗɼǖƨɼࣗ ˝ƨ Ɖŗȳ ǶǖȳɄɼƨ ʚǫƨ ƕƨȳɄȭǶȳŗʚɄɼ ŗȳƕ ƉɄȭɱŗɼƨ
ȳʯȭƨɼŗʚɄɼʌࣖυ óǶȳƉƨ ʚǫƨ ȳʯȭƨɼŗʚɄɼ ǑɄɼ ʯȳɼǶɱƨ Ƕʌ țŗɼǖƨɼ ʚǫŗȳ ʚǫƨ

ȳʯȭƨɼŗʚɄɼ ǑɄɼ ɼǶɱƨࣗ ˝ƨ ɱɼƨƕǶƉʚ ʚǫŗʚ Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ʯȳɼǶɱƨࣖ



¥ŗǶ˙ƨ $ŗ˦ƨʌ



¥ŗǶ˙ƨ $ŗ˦ƨʌ ƉțŗʌʌǶ̇ƨɼυ İƨ ˝ŗȳʚ ʚɄ ɱɼƨƕǶƉʚ ŗ Ɖțŗʌʌࣗ ǖǶ˙ƨȳ ƉƨɼʚŗǶȳ Ǒƨŗʚʯɼƨʌࣖυ ĎʌǶȳǖ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣗ ˝ƨ ˝ɼǶʚƨҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
υ bɄɼ ƨŗƉǫ Ɖțŗʌʌࣗ ˝ƨ ƉɄȭɱʯʚƨ ʚǫƨ ȳʯȭƨɼŗʚɄɼ ʯʌǶȳǖ ʚǫƨ ȳŗǶ˙ƨ
ŗʌʌʯȭɱʚǶɄȳ ɄǑ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ ɄǑ Ǒƨŗʚʯɼƨʌ
ǖǶ˙ƨȳ ʚǫƨ Ɖțŗʌʌࣖυ İƨ ƨʌʚǶȭŗʚƨ ƨŗƉǫ ʚƨɼȭ Ƕȳ ʚǫƨ ȳʯȭƨɼŗʚɄɼ ſŗʌƨƕ Ʉȳ ʚǫƨ
ʚɼŗǶȳǶȳǖ ƕŗʚŗࣖυ İƨ ɱɼƨƕǶƉʚ ʚǫƨ Ɖțŗʌʌ ˝Ƕʚǫ ʚǫƨ țŗɼǖƨʌʚ ȳʯȭƨɼŗʚɄɼࣖυ İɄɼȕʌ ǶǑ ˝ƨ ǫŗ˙ƨ ȭʯțʚǶɱțƨ Ɖțŗʌʌƨʌࣗ ʚɄɄࣛ

nilus





E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ŗǖŗǶȳ
ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ʌɄǒʚ ǖɼƨƨȳࣽſțŗƉȕ pŗʌʌ ŗ˙ɄƉŗƕɄࣖ $ŗʌƨƕ Ʉȳ ʚǫǶʌ ƕŗʚŗࣗ
˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ Ʉɼ ʯȳɼǶɱƨࣞ
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Ďǫ Ʉǫࣖࣖࣖυ ÿǫƨɼƨ ŗɼƨ ȳɄ ʌɄǒʚ ʯȳɼǶɱƨ ŗ˙ɄƉŗƕɄʌ Ƕȳ ʚǫƨ ƕŗʚŗ ʌƨʚࣖυ ÿǫƨ ƨʌʚǶȭŗʚƨ ҩ	ʌɄǒʚ਎ʯȳɼǶɱƨ
 ̢ ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ŗ˙ɄƉŗƕɄʌ
ࣥ ʯȳɼǶɱƨ ŗ˙ɄƉŗƕɄʌ Ƕʌ υࣖࡱ ÿǫƨ ƨʌʚǶȭŗʚƨƕ ȳʯȭƨɼŗʚɄɼࣗҩ	ʯȳɼǶɱƨ
 ͥ ҩ	ʌɄǒʚࣗ ǖɼƨƨȳࣽſțŗƉȕࣗ pŗʌʌ਎ʯȳɼǶɱƨ
 � ҩ	ʯȳɼǶɱƨ
 ͥҩ	ʌɄǒʚ਎ʯȳɼǶɱƨ
 ͥ ҩ	ǖɼƨƨȳࣽſțŗƉȕ਎ʯȳɼǶɱƨ
 ͥ ҩ	pŗʌʌ਎ʯȳɼǶɱƨ
ࣗ

Ƕʌ ŗțʌɄ υࣖࡱ $ʯʚ ȍʯʌʚ ſƨƉŗʯʌƨ ʚǫƨɼƨ Ƕʌȳऒʚ ŗ ʌɄǒʚ ʯȳɼǶɱƨ ŗ˙ɄƉŗƕɄ Ƕȳ ʚǫƨ
ƕŗʚŗ ʌƨʚࣗ ƕɄƨʌȳऒʚ ȭƨŗȳ ʚǫŗʚ Ƕʚऒʌ ǶȭɱɄʌʌǶſțƨ ǑɄɼ Ʉȳƨ ʚɄ
ƨ˥Ƕʌʚࣛυ yƕƨŗࣘ �ƕȍʯʌʚ ʚǫƨ ȳʯȭƨɼŗʚɄɼʌ ŗȳƕ ƕƨȳɄȭǶȳŗʚɄɼʌ ɄǑ Ʉʯɼ
ƨʌʚǶȭŗʚƨ ʌɄ ʚǫŗʚ ʚǫƨ˦ऒɼƨ ȳƨ˙ƨɼ ࣖࡱ



óȭɄɄʚǫǶȳǖυ İǶʚǫɄʯʚ ʌȭɄɄʚǫǶȳǖࣘҩ	ʌɄǒʚ਎ʯȳɼǶɱƨ
 ̢ ࣥ ʌɄǒʚ ʯȳɼǶɱƨ
ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ࣥ ̇ɼȭ ʯȳɼǶɱƨҩ	ȭƨƕǶʯȭ਎ʯȳɼǶɱƨ
 ̢ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ
ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ࣥ ̇ɼȭ ʯȳɼǶɱƨҩ	̇ɼȭ਎ʯȳɼǶɱƨ
 ̢ ࣥ ̇ɼȭ ʯȳɼǶɱƨ
ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ࣥ ̇ɼȭ ʯȳɼǶɱƨυ İǶʚǫ ʌȭɄɄʚǫǶȳǖࣘҩ	ʌɄǒʚ਎ʯȳɼǶɱƨ
 ̢ ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࡹ

ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࡹ ॻ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ॻࡹ ࣥ ̇ɼȭ ʯȳɼǶɱƨ ॻ 
ȭƨƕǶʯȭ਎ʯȳɼǶɱƨ	ҩࡹ ̢ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ࡹ
ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࡹ ॻ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ॻࡹ ࣥ ̇ɼȭ ʯȳɼǶɱƨ ॻ 
̇ɼȭ਎ʯȳɼǶɱƨ	ҩࡹ ̢ ࣥ ̇ɼȭ ʯȳɼǶɱƨ ॻ ࡹ
ࣥ ʌɄǒʚ ʯȳɼǶɱƨ ॻ ࡹ ॻ ࣥ ȭƨƕǶʯȭ ʯȳɼǶɱƨ ॻ ॻࡹ ࣥ ̇ɼȭ ʯȳɼǶɱƨ ॻ υࡹ İǫƨȳ ʌȭɄɄʚǫǶȳǖࣗ ˝ƨ ŗƕƕ ࡹ ʚɄ ʚǫƨ ƉɄʯȳʚ ɄǑ ƨ˙ƨɼ˦ ǖɼɄʯɱ

˝ǫƨȳƨ˙ƨɼ ˝ƨऒɼƨ ƨʌʚǶȭŗʚǶȳǖ ŗ ƉɄȳƕǶʚǶɄȳŗț ɱɼɄſŗſǶțǶʚ ࣖ˦



E˥ŗȭɱțƨࣘ ŗ˙ɄƉŗƕɄʌࣗ ˝Ƕʚǫ ʌȭɄɄʚǫǶȳǖ
ƉɄțɄɼ ʌɄǒʚȳƨʌʌ ˙ŗɼǶƨʚ˦ ɼǶɱƨȳƨʌʌ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ſɼǶǖǫʚ ǖɼƨƨȳ ̇ɼȭ ńʯʚŗȳɄ ʯȳɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ʌɄǒʚ pŗʌʌ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ʌɄǒʚ ńʯʚŗȳɄ ɼǶɱƨ
ǖɼƨƨȳࣽſțŗƉȕ ̇ɼȭ pŗʌʌ ʯȳɼǶɱƨ
ɱʯɼɱțƨࣽſțŗƉȕ ȭƨƕǶʯȭ pŗʌʌ ɼǶɱƨ

ĸɄʯ ǫŗ˙ƨ ŗ ʌɄǒʚ ǖɼƨƨȳࣽſțŗƉȕ pŗʌʌ ŗ˙ɄƉŗƕɄࣖ ĎʌǶȳǖ ¥ŗǶ˙ƨ $ŗ˦ƨʌࣗ
˝Ƕʚǫ ʌȭɄɄʚǫǶȳǖࣗ ˝Ʉʯțƕ ˦Ʉʯ ɱɼƨƕǶƉʚ ʚǫŗʚ ˦Ʉʯɼ ŗ˙ɄƉŗƕɄ Ƕʌ ɼǶɱƨ
Ʉɼ ʯȳɼǶɱƨࣞ



óʯȭȭŗɼ˦



óʯȭȭŗɼ˦υ yȳ ƉțŗʌʌǶ̇ƉŗʚǶɄȳࣗ Ʉʯɼ ǖɄŗț Ƕʌ ʚɄ ɱɼƨƕǶƉʚ ŗ ƕǶʌƉɼƨʚƨ ƉŗʚƨǖɄɼ ࣗ˦
Ɖŗțțƨƕ ŗ Ɖțŗʌʌࣗ ǖǶ˙ƨȳ ʌɄȭƨ Ǒƨŗʚʯɼƨʌࣖυ ÿǫƨ ¥ŗǶ˙ƨ $ŗ˦ƨʌ ƉțŗʌʌǶ̇ƨɼ ˝Ʉɼȕʌ ſ˦ ƨʌʚǶȭŗʚǶȳǖ ʚǫƨ
ȳʯȭƨɼŗʚɄɼ ɄǑ ҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 ǑɄɼ ŗțț ɱɄʌʌǶſțƨ Ɖțŗʌʌƨʌࣖυ yʚ ʯʌƨʌ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭࣘҩ	Ɖțŗʌʌ਎Ǒƨŗʚʯɼƨʌ
 � ҩ	Ɖțŗʌʌ
 ͥ ҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
ҩ	Ǒƨŗʚʯɼƨʌ
υ yʚ ŗțʌɄ ʯʌƨʌ ŗ ʌǶȭɱțǶǑ˦Ƕȳǖ ŗʌʌʯȭɱʚǶɄȳࣗ ʚǫŗʚ Ǒƨŗʚʯɼƨʌ ŗɼƨ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ ŗ Ɖțŗʌʌࣘҩ	Ǒƨŗʚʯɼƨʌ਎Ɖțŗʌʌ
 � ҩ	Ǒƨŗʚʯɼƨ�਎Ɖțŗʌʌࣱ ͥ ҩ	Ǒƨŗʚʯɼƨ�਎Ɖțŗʌʌ
 ͥ ���


