
˽˾˻̅ˮ˶ˢ˴́ˮ˴ˢ ˹˻˭˻˴˻˸ˮˢ˶̎˹˻˯ 
ˮ˹̅˩˴̇ˮˮ ˤ ˻́˨˩˶˩˹ˮˮ 

˽ˢ˶˶ˮˢ́ˮˤ˹˻˯ ˸˩˨ˮ̇ˮ˹˿˴˻˯ 
˽˻˸˻̋ˮ ˨˩́̒˸Φ 

ˣ˻˾ˮ˿˻ˤ ˢ˹́˻˹ ˿˩˾˥˩˩ˤˮ̉Σ ˤ˾ˢ̉ ς˽ ˩˨ˮˢ́˾Σ 

˭ˢˤ˩˨̂̑̋ˮ˯ ˻́˨˩˶˩˹ˮ˩˸ ˽ˢ˶˶ˮˢ́ˮˤ˹˻˯ ˸˩˨ˮ̇ˮ˹˿˴˻˯ ˽˻˸˻̋ˮ ˨˩́̒˸ 

˥ˣ̂˭ ζ˸˻˾˻˭˻ˤ˿˴ˢ̒ ˨˥˴ˣ ˨˭˸η



ʀʅʌɽʂʎʀʗ ʉʏʀʊɸɽʊʉʗ ɺʅʋʊʈʀɹʆʃʔʅʀʏʅʆʁ, ɽʉʃʀ ʆʅɸ 

ɺʇɽʈɺʓɽ ʇʈʆʗɺʃʗɽʊʉʗ ʏɽʈɽɿ 48 ʏɸʉʆɺ ʀʃʀ ɹʆʃɽɽ ʇʆʉʃɽ 

ʅɸʍʆɾɼɽʅʀʗ ɺ ɹʆʃʔʅʀʎɽ, ʇʈʀ ʋʉʃʆɺʀʀ ʆʊʉʋʊʉʊɺʀʗ 

ʂʃʀʅʀʏɽʉʂʀʍ ʇʈʆʗɺʃɽʅʀʁ ʕʊʀʍ ʀʅʌɽʂʎʀʁ ɺ ʄʆʄɽʅʊ 

ʇʆʉʊʋʇʃɽʅʀʗ ʀ ʀʉʂʃʖʏɽʅʀʗ ɺɽʈʆʗʊʅʆʉʊʀ 

ʀʅʂʋɹɸʎʀʆʅʅʆɻʆ ʇɽʈʀʆɼɸ

ɺʓʉʆʂɸʗ ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ ʅʆɿʆʂʆʄʀɸʃʔʅʓʍ 

ʀʅʌɽʂʎʀʁ, ɺ ʊʆʄ ʏʀʉʃɽ ʇʅɽɺʄʆʅʀʁ ɺ ʆʊɼɽʃɽʅʀʗʍ ʇʄʇ 

ʉɺʗɿɸʅɸ ʉ ʃɽʏɽʅʀɽʄ  ʅɸʀɹʆʃɽɽ ʊʗɾɽʃʓʍ ʇɸʎʀɽʅʊʆɺ, 

ʀʄɽʖʑʀʍ ɺʓʈɸɾɽʅʅʓɽ, ʏɸʉʊʆ ɼɽʂʆʄʇɽʅʉʀʈʆɺɸʅʅʓɽ, 

ʈɸʉʉʊʈʆʁʉʊɺɸ ɻʆʄɽʆʉʊɸɿɸ ʀ ʅʀɿʂʀʁ 

ɸʅʊʀʀʅʌɽʂʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ. 



̆ˢ˾ˢ˴́˩˾ˮ˿́ˮ˴ˢ ˻˽˸˽  ˴ˢ˴ ζ˻́˨˩˶˩˹ˮ̒ ˤ̍˿˻˴˻˥˻ ˾ˮ˿˴ˢ ˹˻˭˻˴˻˸ˮˢ˶̎˹˻˥˻ 
ˮ˹̅ˮ̇ˮ˾˻ˤˢ˹ˮ̒η ˻ˣ̂˿˶˻ˤ˶˩˹ˢ ́ˢ˴ˬ˩ ̇˩˶̍˸ ˾̒˨˻˸ ̅ˢ˴́˻˾˻ˤΣ ˿ˤ̒˭ˢ˹˹̍̆ ˿ 
ˮ˹ˤˢ˭ˮˤ˹̍˸ˮ ˨ˮˢ˥˹˻˿́ˮ̉˩˿˴ˮ˸ˮ ˮ ˶˩̉˩ˣ˹̍˸ˮ ˽˾˻̇˩˨̂˾ˢ˸ˮΣ ˿˾˩˨ˮ ˴˻́˻˾̍̆ 
˹˩˻ˣ̆˻˨ˮ˸˻˿́̎ ˽˾˻ˤ˩˨˩˹ˮ̒ ˮˤ˶Σ ˨˶ˮ́˩˶̎˹˻˯ ˴ˢ́˩́˩˾ˮ˭ˢ̇ˮˮ ̇˩˹́˾ˢ˶̎˹̍̆ ˮ 
˽˩˾ˮ̅˩˾ˮ̉˩˿˴ˮ̆ ˿˻˿̂˨˻ˤ ˮ ˽˾˻̉ˮ˩. 



˻ˣ̋ˮ˩ ˾˩˴˻˸˩˹˨ˢ̇ˮˮ ˽˻ ˮ˹̅˩˴̇ˮ˻˹˹˻˸̂ ˴˻˹́˾˻˶̑

ω ˶˻˴ˢ˶̎˹̍˯ ˸ˮ˴˾˻ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˯ ˸˻˹ˮ́˻˾ˮ˹˥ ˿ ˻̇˩˹˴˻˯ 
˾ˢ˿˽˾˻˿́˾ˢ˹˩˹˹˻˿́ˮ ˽˻˶ˮ˾˩˭ˮ˿́˩˹́˹̍̆ ˤ˻˭ˣ̂˨ˮ́˩˶˩˯Τ

ω ˢ˨˩˴ˤˢ́˹ˢ̒ ˿ˢ˹ˢ̇ˮ̒ ̏˴˿́˾ˢ˽̂˶̎˸˻˹ˢ˶̎˹̍̆ ˻̉ˢ˥˻ˤ 
ˮ˹̅˩˴̇ˮˮΦ

ω ˿ˤ˻˩ˤ˾˩˸˩˹˹˻˩ ̂˨ˢ˶˩˹ˮ˩ ˤ˿˩̆ ˮ˹ˤˢ˭ˮˤ˹̍̆ ̂˿́˾˻˯˿́ˤ 



Å ˿ˢ˹ˢ̇ˮ̒ ̏˴˿́˾ˢ˽̂˶̎˸˻˹ˢ˶̎˹̍̆ ˻̉ˢ˥˻ˤΥ
-˿ˤ˻˩ˤ˾˩˸˩˹˹̍˯ ˴˻˹́˾˻˶̎ ˶ˢˣ˻˾ˢ́˻˾˹̍̆ ˽˻˴ˢ˭ˢ́˩˶˩˯

-˽˾˻̅ˮ˶ˢ˴́ˮ˴ˢ ˮ˹̅˩˴̇ˮ˻˹˹̍̆ ˻˿˶˻ˬ˹˩˹ˮ˯ ̇ˤ˴Σ ˽ˤ˴Σ         
˸˻̉˩ˤ̍̆ ˴ˢ́˩́˩˾˻ˤ ˮ ˨˾̂˥ˮ̆ ˮ˹ˤˢ˭ˮˤ˹̍̆ ζ˨˩ˤˢ˯˿˻ˤη



ω ˿ˤ˻˩ˤ˾˩˸˩˹˹˻˩ ̂˨ˢ˶˩˹ˮ˩ ˤ˿˩̆ ˮ˹ˤˢ˭ˮˤ˹̍̆ ̂˿́˾˻˯˿́ˤΥ
-˽˶ˢ˹˻ˤˢ̒ ˭ˢ˸˩˹ˢ ́˾ˢ̆˩˻˿́˻˸Σ ˥ˢ˿́˾˻˿́˻˸
-˽˩˾˩ˤ˻˨ ˿ ˮˤ˶ ˹ˢ ˿ˢ˸˻˿́˻̒́˩˶̎˹˻˩ ˨̍̆ˢ˹ˮ˩ ˮ ̏˴˿́̂ˣˢ̇ˮ̒ 
ό˨˩˴ˢ˹̂˶ˮ˾˻ˤˢ˹ˮ˩Ηύ
-˽˩˾˩̆˻˨ ˹ˢ ̏˹́˩˾ˢ˶̎˹˻˩ ˤˤ˩˨˩˹ˮ˩ ˶κ˿ ˮ ˽ˮ́ˢ˹ˮ̒
-˹ˢ˶˻ˬ˩˹ˮ˩ ́˾ˢ̆˩˻˿́˻˸̍ ˤ˭ˢ˸˩˹ 
ˮ˹́̂ˣˢ̇ˮ˻˹˹˻˯ ́˾̂ˣ˴ˮ
-˹ˢ˶˻ˬ˩˹ˮ˩ ˥ˢ˿́˾˻˿́˻˸̍ 
ˤ˭ˢ˸˩˹ ˹ˢ˭˻˥ˢ˿́˾ˢ˶̎˹˻˥˻ ˭˻˹˨ˢ



ω ˻ˣ̂̉˩˹ˮ˩ ˽˩˾˿˻˹ˢ˶ˢ ̂̆˻˨̂ ˭ˢ ˽ˢ̇ˮ˩˹́ˢ˸ˮ ˿ 
˨ˤˮ˥ˢ́˩˶̎˹̍˸ˮ ˹ˢ˾̂̊˩˹ˮ̒˸ˮΥ
-˻ˣ˾ˢˣ˻́˴ˢ ˴˻ˬˮ ˮ ˿˶ˮ˭ˮ˿́̍̆ ˻ˣ˻˶˻̉˩˴

-˽˻˭ˮ̇ˮ˻˹ˮ˾˻ˤˢ˹ˮ˩

-̂̆˻˨ ˭ˢ ˿́˻˸ˢ˸ˮ

-˽ˮ́ˢ˹ˮ˩

-ˣˢ˾̎˩˾˹̍˩ ˭ˢ̋ˮ́˹̍˩ ˿˾˩˨˿́ˤˢ

-˿˻ˣ˶̑˨˩˹ˮ˩ ˽˾ˢˤˮ˶ ˢ˿˩˽́ˮ˴ˮ



˽˻˭ˮ̇ˮ˻˹ˮ˾˻ˤˢ˹ˮ˩ ˾˩ˣ˩˹˴ˢ ˹ˢ ˮˤ˶


