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ζɤǸͣͅ, ʹʔʧͣ ͅɤͣɤǸͅɆʔ ̻̇ͅȿɤͣ Ɇ̻̇̇ͅͅɤǸ˓ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ʹͅǸ˷ͣɆɤ˷ɒɤ˷ʹ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ 
ɤα̻ɤͅʧɤ˷Ɇɤͣ ʹʔǸʹ ˰Ǹζ ʔǸΤɤ ʹʔɤ ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ʅ̇ͅʊɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ʧ˷ʊɤ˷΃ʧʹʧɤͣ, ʧɒɤ˷ʹʧʹʧɤͣ, 
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I˰Ǹʊʧ˷ɤ Ǹ ʅ΃ʹ΃ͅɤ ̇ ʅ ͅ ǸɒʧɆǸ˓ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ռ A ʅ΃ʹ΃ͅɤ ̇ ʅ Ǹ Ψʧɒɤ ͅ Ǹ˷ʊɤ ̇ ʅ ʔζȿͅʧɒ ɤ˷ʹʧʹʧɤͣ 
Ǹ˷ɒ ̻̇˓ζ˰̻̇ͅʔ̇΃ͣ ɒʧΤɤͣͅʧʹζռ A Ψ̇ͅ˓ɒ Ψʔɤͅɤ ʅʧɆʹʧ̇˷ ɆǸ˷ ȿɤɆ̇˰ɤ ʹǸ˷ʊʧȿ˓ɤ Ǹ˷ɒ ͅɤǸ˓ռ 
I˰Ǹʊʧ˷ɤ ʹ ʔǸʹ ̇ ΃ͅ ͣ ̇˰ǸʹʧɆ Ǹ˷ɒ ˰ ɤ˷ʹǸ˓ ɤα̻ɤͅʧɤ˷Ɇɤͣ ʹ Ǹˋɤ ̻ ˓ǸɆɤ ʧ˷ ˰ ΃˓ʹʧ̻˓ɤ ˷ ɤΨ ͅ ɤǸ˓˰ͣ, 
Ψʔɤͅɤ ˷̇Τɤ˓ Ɇ̇˷Ɇɤ̻ʹͣ ̇ʅ ʧ˷ʹɤʊͅʧʹζ, ˋʧ˷ͣʔʧ̻ Ǹ˷ɒ ΃˷ʅ̇ͅɤͣɤɤ˷ ͅɤ˓Ǹʹʧ̇˷ͣ Ǹͅʧͣɤռ A ʅ΃ʹ΃ͅɤ 
Ψʔɤͅɤ ǸɒΤǸ˷Ɇɤɒ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ɆǸ˷ ɒɤΤʧͣɤ ˷ɤΨ ̇˷ʹ̇˓̇ʊʧɤͣ Ǹ˷ɒ ɒʧΤɤͣͅɤ ʧɒɤ˷ʹʧʹʧɤͣռ 
ǈʔɤͅɤ ̇΃ͅ ̻ʔζͣʧɆǸ˓, Ɇ̇ʊ˷ʧʹʧΤɤ Ǹ˷ɒ ͣɤ˷ͣ̇ͅζ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ Ǹͅɤ ͅɤɆ̇˷ʅʧʊ΃ͅɤɒ, ʅ̇ͅʊʧ˷ʊ 
Ǹ˓ʹɤͅ˷Ǹʹɤ ʧ˷ʊɤ˷΃ʧʹʧɤͣ Ǹ˷ɒ ˷ ̇Τɤ˓ ΨǸζͣ ̇ ʅ ̻ ɤͅɆɤʧΤʧ˷ʊ ̇ ΃ͅ Ψ̇ͅ˓ɒռ I˰Ǹʊʧ˷ɤ Ǹ Ψ̇ͅ˓ɒ Ψʔɤͅɤ 
ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷, ̇ͅʊǸ˷ʧɆ Ǹ˷ɒ ʧ˷̇ͅʊǸ˷ʧɆ, ˷̇ͅ˰Ǹ˓ Ǹ˷ɒ Ǹȿ˷̇ͅ˰Ǹ˓, ˰Ǹ˓ɤ Ǹ˷ɒ 
ʅɤ˰Ǹ˓ɤ, Ǹͅɤ ʅʧ˷Ǹ˓˓ζ Ǹ ΤʧǸȿ˓ɤ ΃˷ʧʹζռ
TʔǸʹ ʅ΃ʹ΃ͅɤ, ʅ̇ͅ ˰ɤ, ʧͣ ʹʔɤ ͅɤǸ˓˰ ̇ʅ ʹʔɤ ʧ˷Τʧ˷Ɇʧȿ˓ɤ Cʔʧ˰ɤͅǸռ

Tʔʧͣ ͅɤͣɤǸͅɆʔ ʧ˷ΤɤͣʹʧʊǸʹɤͣ Ǹ ˰΃˓ʹʧʅǸɆɤʹɤɒ ɆʔǸͅǸɆʹɤ ,ͅ Ǹ ˓ɤǸɒ ǸɆʹ̇ͅ ʧ˷ ȿ̇ʹʔ ʅʧɆʹʧ̇˷ Ǹ˷ɒ 
Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ Իȿʧ̇ԼʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ͅ ɤͣɤǸͅɆʔ, ɆǸ˓˓ɤɒ Cʔʧ˰ɤͅǸռ Iʹ Ψʧ˓˓ ͣ ʔ̇Ψ ʔ̇Ψ Cʔʧ˰ɤͅǸ 
ͣɤͅΤɤͣ Ǹͣ Ǹ ΤɤͣͅǸʹʧ˓ɤ ΤɤʔʧɆ˓ɤ ʅ̇ͅ ɤα̻˓̇ͅʧ˷ʊ ʹ ʔɤ ͅ ɤǸ˓˰ ̇ ʅ ʹ ʔɤ Իʧ˰Լ̻̇ͣͣʧȿ˓ɤ Oʹʔɤ ,ͅ Ǹ˷ɒ Ǹ 
̻̇ʹɤ˷ʹ ȿɤʧ˷ʊ ʹ ʔǸʹ ɆǸ˷ ͣ ʹɤ̻ ȿɤζ̇˷ɒ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ Ɇ̇˷ʅʧ˷ɤͣռ Iʹ ɒͅǸΨͣ ̇ ˷ ʔʧͣʹ̇ͅʧɆǸ˓ Ǹ˷ɒ 
Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ ̻ͅǸɆʹʧɆɤͣ ̇ʅ ʔζȿͅʧɒʧʹζ Ǹ˷ɒ ʔ΃˰Ǹ˷ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷, Ǹͣ Ψɤ˓˓ Ǹͣ ˰ζ ̇Ψ˷ 
Ɇʔʧ˰ɤͅʧɆ ǸͅʹΨ̇ͅˋͣ Ɇ̇˷ɒ΃Ɇʹɤɒ ̇Τɤͅ ʹʔɤ ˓Ǹͣʹ ԏԒ ζɤǸͣͅ Փ ʧ˷ ˰ζ Ǹͅʹ ͣʹ΃ɒʧ̇ Ǹͣ Ψɤ˓˓ Ǹͣ Ǹʹ 
ΤǸͅʧ̇΃ͣ ͣɆʧɤ˷Ɇɤ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζ ʧ˷ͣʹʧʹ΃ʹɤͣ Ǹ˷ɒ ͣʹɤ˰ՑɆɤ˓˓ ͅɤͣɤǸͅɆʔ ˓Ǹȿ̇ͅǸʹ̇ͅʧɤͣռ Iʹͣ 
ʅ̇Ɇ΃ͣ ʧͣ ʹʔɤͅɤʅ̇ͅɤ ̇˷ ʹʔɤ ɆͅɤǸʹʧ̇˷ Ǹ˷ɒ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ ʹʔɤ Cʔʧ˰ɤͅǸ ʔζȿͅʧɒ, ΨʔʧɆʔ I 
ͣɤɤ Ǹͣ ʹʔɤ ˰ɤͅʊʧ˷ʊ Ǹ˷ɒ Ɇ̇˷Τ΃˓ͣʧ˷ʊ ̇ʅ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζռ I˷ ̻ǸͅʹʧɆ΃˓Ǹ ,ͅ 
ʹʔʧͣ ͅ ɤͣɤǸͅɆʔ ʧ˷ΤɤͣʹʧʊǸʹɤͣ Ǹ˷ʧ˰Ǹ˓Ցʔ΃˰Ǹ˷ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ Ǹͣ Ǹ ɆǸʹǸ˓ζͣʹ ʅ̇ͅ ͅ ɤɆ̇˷ʅʧʊ΃ͅʧ˷ʊ 
ɒʧͣɆ̇΃ͣͅɤͣ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸɒΤǸ˷Ɇɤͣ Ǹ˷ɒ ͣ̇Ɇʧ̇Ց̻̇˓ʧʹʧɆǸ˓ ɤ˷ʹʧʹʧɤͣ ʹʔǸʹ ɆǸ˷ ɤα̻˓̇ͅɤ 
Ǹ˷ɒ ʧ˰Ǹʊʧ˷ɤ ʅ΃ʹ΃ͅɤͣռ 

Aζ ʹ ͅǸΤɤͣͅʧ˷ʊ Ǹ˷ɒ ʅ΃ͣʧ˷ʊ ʹ ʔɤ ɒ̇˰Ǹʧ˷ͣ ̇ ʅ ˓ ʧʹɤͅǸʹ΃ͅɤ, Ɇ΃˓ʹ΃ͅɤ, ͣ Ɇʧɤ˷Ɇɤ, Ǹ˷ɒ Ǹͅʹ, I ΃ͣɤ 
Cʔʧ˰ɤͅǸ ʹ ̇ ɆͅɤǸʹɤ ǸͅʹΨ̇ͅˋͣ, ̇ ͅ ΨʔǸʹ I ʹ ɤͅ˰ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣժ Ǹ˷ɒ ʧ˰Ǹʊʧ˷Ǹͅʧɤͣ 
ʹʔǸʹ Ǹ˓ʹɤͅ Ǹ˷ɒ ɤ˷ʔǸ˷Ɇɤ ʹ ʔɤ ȿ̇ɒζ ʹ ʔ̇ͅ΃ʊʔ Ǹ˷ʧ˰Ǹ˓Ցʧ˷̻ͣʧͅɤɒ Ǹ̻̻ɤ˷ɒǸʊɤͣռ Ŷ̇ͣʧʹʧ̇˷ɤɒ Ǹʹ 
ʹʔɤ ʧ˷ʹɤͣͅɤɆʹʧ̇˷ ̇ ʅ Ǹͅʹ, ʹ ɤɆʔ˷̇˓̇ʊζ Ǹ˷ɒ ˰ ɤɒʧɆǸ˓ ͣ Ɇʧɤ˷Ɇɤͣ, ʹ ʔɤͣɤ ɆͅɤǸʹʧ̇˷ͣ ɆʔǸ˓˓ɤ˷ʊɤ 
ʹͅǸɒʧʹʧ̇˷Ǹ˓ ȿ̇΃˷ɒǸͅʧɤͣ Ψʧʹʔʧ˷ ʹʔɤ Ǹͅʹͣ ʹʔɤ˰ͣɤ˓Τɤͣ, Ǹͣ Ψɤ˓˓ Ǹͣ ȿɤʹΨɤɤ˷ ǸͅʹʧͣʹʧɆ ̻ͅǸɆՑ
ʹʧɆɤͣ Ǹ˷ɒ ʹ ʔɤ Ǹ̻̻˓ʧɤɒ Ǹ˷ɒ ˷ Ǹʹ΃ͅǸ˓ ͣ Ɇʧɤ˷Ɇɤͣռ Eαʧͣʹʧ˷ʊ ǸɆ̇ͣͣͅ ʹ ʧ˰ɤ Ǹ˷ɒ ɒʧͣɆʧ̻˓ʧ˷ɤͣ, ʹ ʔɤͣɤ 
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Ɇʔʧ˰ɤͅʧɆ ǸͅʹΨ̇ͅˋͣ ̀ ˷̇Ψ ˷ ̇ ȿʧ˷Ǹͅʧɤͣւ ʹ ʔɤζ ͅ ɤ̻ͅɤͣɤ˷ʹ Ǹ ɒʧͣͅ΃̻ʹʧ̇˷ ̇ ʅ ʹ ʔɤ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ 
̇ͅɒɤͅ ̇ʅ ʹʔʧ˷ʊͣ, Ǹ ˰΃˓ʹʧʅǸɆɤʹɤɒ ɤ˷ʹʧʹζ ʅ΃ͣʧ˷ʊ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷, ȿʧ̇˓̇ʊʧɆǸ˓ Ǹ˷ɒ 
ǸͅʹʧʅʧɆʧǸ˓, ˷̇ͅ˰Ǹ˓ Ǹ˷ɒ Ǹȿ˷̇ͅ˰Ǹ˓, ʹʔɤ ʧ˰Ǹʊʧ˷Ǹͅζ Ǹ˷ɒ ʹʔɤ ͅɤǸ˓ռ Tʔʧͣ ͅɤͣɤǸͅɆʔ ʧ˷ʹ̇ ʹʔɤ 
Cʔʧ˰ɤͅǸ ʧͣ ʹʔɤͅɤʅ̇ͅɤ Ǹ˷ ɤα̻˓̇ͅǸʹʧ̇˷ ̇ʅ ́΃ɤͣʹʧ̇˷ͣ ̇ʅ ʧɒɤ˷ʹʧʹζ, Ǹʊɤ˷Ɇζ, Ǹȿ˓ɤՑȿ̇ɒʧɤɒՑ
˷ɤͣͣ, ̇˷ʹ̇˓̇ʊζ, ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣ, Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ ɤα̻ɤͅʧɤ˷Ɇɤͣռ Iʹ ͅɤʅ˓ɤɆʹͣ ̇˷ ʹʔɤ 
ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷Ǹ˓ ̻̇˓ʧʹʧɆͣ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʧ˷ ͣɆʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ 
ȿʧ̇˰ɤɒʧɆǸ˓ ͅ ɤͣɤǸͅɆʔ, Ǹͣˋʧ˷ʊ ʔ̇Ψ ʹ ʔɤ ɤΤɤͅՑͣʔʧʅʹʧ˷ʊ ˰ ǸʹɤͅʧǸ˓ ʅ̇ͅ˰ͣ Ǹ˷ɒ ͣ ΃ȿͣʹǸ˷Ɇɤͣ ʧ˷ 
ΨʔʧɆʔ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹͣ Ǹͅɤ ɤ˰ȿ̇ɒʧɤɒ Ɇ̇˷ʅʧʊ΃ͅɤ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊͣ ̇ʅ թʔ΃˰Ǹ˷ʧʹζժ ʧʹͣɤ˓ʅռ 

Tʔɤ Ɇ̇˷ͣʹͅ΃Ɇʹʧ̇˷ ̇ʅ ʹʔɤͣɤ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣժ ʔǸͣ ˷ɤɆɤͣͣʧʹǸʹɤɒ Ǹ ɆͅʧʹʧɆǸ˓ 
˰΃˓ʹʧɒʧͣɆʧ̻˓ʧ˷Ǹͅζ Ǹ̻̻̇ͅǸɆʔ ʹʔǸʹ Ɇ̇˰ȿʧ˷ɤͣ ɤα̻ɤͅʧ˰ɤ˷ʹǸ˓ Ǹͅʹ Ψʧʹʔ ͅɤͣɤǸͅɆʔ ʧ˷ ʹɤɆʔՑ
˷̇˓̇ʊζ, ȿʧ̇˰ɤɒʧɆʧ˷ɤ, ʔʧͣʹ̇ͅζ, ˰ǸʹɤͅʧǸ˓ͣ ͣɆʧɤ˷Ɇɤ, Ǹ˷ɒ ̻ͣζɆʔ̇˓̇ʊζռ Tʔʧͣ Ǹ̻̻̇ͅǸɆʔ ʧͣ 
ʧ˷ʹɤͅΨ̇Τɤ˷ ʧ˷ʹ̇ ʅʧΤɤ ȿ̇ͅǸɒ Ǹ˷ɒ ʧ˷ʹɤͅ˓ʧ˷ˋɤɒ ʹ ʔɤ˰ǸʹʧɆ ΃˷ʧʹͣ ʹ ʔǸʹ Cʔʧ˰ɤͅǸ ͅ ɤͣɤǸͅɆʔ Ψʧ˓˓ 
˓ɤǸɒ ζ̇΃ ʹ ʔ̇ͅ΃ʊʔտ ʹ ʔɤ ȿ̇ɒζ, ʧʹͣ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ͣ, ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ, ˰ ǸʹɤͅʧǸ˓ʧύǸʹʧ̇˷ͣ, Ǹ˷ɒ ʹ ʔɤʧͅ 
ɤʅʅɤɆʹ ̇˷ ʹʔɤ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤռ

Aζ ʧ˷Ɇ̻̇̇ͅͅǸʹʧ˷ʊ ȿ̇ʹʔ ̇ͅʊǸ˷ʧɆ Ǹ˷ɒ ʧ˷̇ͅʊǸ˷ʧɆ ˰Ǹʹʹɤͅ Ǹ˷ɒ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ 
ɤ˷ʹʧʹʧɤͣ, ʹ ʔɤ ͅ ɤͣɤǸͅɆʔ Ǹʧ˰ͣ ʹ ̇ ΃˷Ɇ̇Τɤͅ ʹ ʔɤ ˰ ΃˓ʹʧ̻˓ɤ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ ʅ ʔ΃˰Ǹ˷ թ̻˓ǸͣʹʧɆʧʹζժ, 
Ǹͣˋʧ˷ʊտ ḢΨ ɒ̇ɤͣ ʹʔɤ ̻̇ͣͅʹʔɤʹʧɆ ˰ǸʹɤͅʧǸ˓ʧύǸʹʧ̇˷ ̇ʅ ɆʔǸ˷ʊɤ, ȿζ ˷ǸΤʧʊǸʹʧ˷ʊ Ǹ ʹɤ˷ͣʧ̇˷ 
ȿɤʹΨɤɤ˷ ͅɤͣɤǸͅɆʔ ̇ȿ˃ɤɆʹ Ǹ˷ɒ ǸɤͣʹʔɤʹʧɆ ͣ΃ȿ˃ɤɆʹ, ʧ˷ʹɤͅΤɤ˷ɤ ʧ˷ ɒʧͣɆ̇΃ͣͅɤͣ ̇ʅ ͣɆʧɤ˷Ɇɤ 
Ǹ˷ɒ Ǹͅʹ, ̇ʅ թ˷̇ͅ˰Ǹ˓ժ Ǹ˷ɒ թǸȿ˓ɤԻɒԼժ ȿ̇ɒʧɤͣ, ̇ʅʅɤͅʧ˷ʊ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ɤα̻ɤͅʧɤ˷Ɇɤͣ ̇ʅ ɤ˰ȿ̇ɒՑ
ʧ˰ɤ˷ʹ ʧʹͣɤ˓ʅԵ Ċ΃˓ɒ Ψɤ ʹͅǸ˷ͣʅ̇ͅ˰ ̇΃ͅ ȿ̇ɒʧɤͣ Ψʧʹʔ ˷̇˷ՑǸ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ͣʹͅ΃Ɇʹ΃ͅɤͣ 
ʹʔǸʹ ˰ ʧʊʔʹ ˓ ɤǸɒ ΃ͣ ȿɤζ̇˷ɒ ̇ ΃ͅ ʔ΃˰Ǹ˷ ̻ ʔζͣʧɆǸ˓ʧʹζ, ͣ ɤ˷ͣ̇ͅζ ɤα̻ɤͅʧɤ˷Ɇɤ, Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧ̇˷, 
Ǹ˷ɒ ʹ ̇ΨǸͅɒͣ ˷ ɤΨ Ǹ˷ɒ ΃˷ʅ̇ͅɤͣɤɤǸȿ˓ɤ ʧ˷ʊɤ˷΃ʧʹʧɤͣԵ A˷ɒ ΨʔǸʹ ɒ̇ɤͣ ʧʹ ˰ ɤǸ˷ ʹ ̇ ȿɤ ʔ΃˰Ǹ˷ 
Ǹͣ Ψɤ ʹͅǸ˷ͣʅ̇ͅ˰ ʧ˷ʹ̇ Cʔʧ˰ɤͅǸͣԵ

Tʔʧͣ ͅ ɤͣɤǸͅɆʔ ̻ ̇ͅ˃ɤɆʹ ˓ ̇̇ˋͣ Ǹʹ ʔ̇Ψ ʹ ʔɤ ˰ ɤǸ˷ʧ˷ʊ ̇ ʅ ʹ ʔɤ ʔ΃˰Ǹ˷ ȿɤɆ̇˰ɤͣ ̻ ̇ͅȿ˓ɤ˰Ց
ǸʹʧɆ Ǹ˷ɒ ΃˷ˋ˷̇Ψ˷ Ψʔɤ˷ ̇ ʹʔɤͅ ɤ˷ʹʧʹʧɤͣ Ǹͅɤ ȿɤʧ˷ʊ ɒɤͣʧʊ˷ɤɒ Ǹ˷ɒ Ɇ΃˓ʹʧΤǸʹɤɒ ȿζ ɤ˰ɤͅʊʧ˷ʊ 
ʹɤɆʔ˷̇˓̇ʊʧɤͣ ͣ΃Ɇʔ Ǹͣ ̇ͅȿ̇ʹʧɆͣ Ǹ˷ɒ ʊɤ˷ɤՑɤɒʧʹʧ˷ʊռ Iʹ ʧ˷Τ̇˓Τɤͣ Ǹ˷ ɤαǸ˰ʧ˷Ǹʹʧ̇˷ ̇ʅ ʹʔɤ 
ʧ˰̻ǸɆʹͣ Ǹ˷ɒ ʧ˷ʹɤͣͅɤɆʹʧ̇˷ͣ ̇ʅ ȿ̇ʹʔ ʔʧͣʹ̇ͅʧɤͣ ̇ʅ ȿ̇ɒʧ˓ζ ʅʧɆʹʧ̇˷ Փ ˰ζʹʔ̇˓̇ʊζ, Ǹͅʹ Ǹ˷ɒ 
˓ʧʹɤͅǸʹ΃ͅɤ Փ Ǹ˷ɒ ԐԏstՑɆɤ˷ʹ΃ͅζ ȿ̇ɒʧ˓ζ ʅǸɆʹͣ Փ Ɇζȿɤͅ˷ɤʹʧɆͣ Ǹ˷ɒ ȿʧ̇ʹɤɆʔ˷̇˓̇ʊʧɤͣ Փ ̇ ˷ ̇ ΃ͅ 
΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ Ǹ˷ɒ ʹ ʔɤ ʅ΃ʹ΃ͅɤ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ ԻǸ˷ɒ Ɇ̇˷ͣɤ́΃ɤ˷ɆɤͣԼ ̇ ʅ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤռ 
Sʧʹ΃Ǹʹɤɒ Ǹʹ ʹʔɤ ʹɤ˷ͣɤ ȿ̇ͅɒɤͅ ȿɤʹΨɤɤ˷ ˰ʧ˷ɒ Ǹ˷ɒ ȿ̇ɒζ, ͅǸʹʧ̇˷Ǹ˓ Ǹ˷ɒ ͣ΃ȿɆ̇˷ͣɆʧ̇΃ͣ, 
ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷, ʧʹ Ǹͣˋͣ ζ̇΃ ʹ̇ ʧ˰Ǹʊʧ˷ɤ ʹʔɤ ˷ɤΨ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ ͣ̇˰ǸʹʧɆ Ǹ˷ɒ 
˰ɤ˷ʹǸ˓ ɤα̻ɤͅʧɤ˷Ɇɤ ʹ̇ Ɇ̇˰ɤռ 

ḢΨɤΤɤ ,ͅ Ψɤ ͣ ʔ̇΃˓ɒ ˷ ̇ʹ ɤα̻ɤɆʹ ʹ ʔʧͣ Cʔʧ˰ɤͅǸ ͅ ɤͣɤǸͅɆʔ Ǹ˷ɒ ʧʹͣ ɤ˰ȿɤɒɒɤɒ ǸͅʹΨ̇ͅˋͣ 
ʹ̇ ȿɤ ǸɆɆ̇΃˷ʹǸȿ˓ɤ ʅ̇ͅ Ǹ˷ͣΨɤͣͅ ԻǸ˓ʹʔ̇΃ʊʔ I ɒ̇ ʔ̻̇ɤ ʹ ʔɤζ Ψʧ˓˓ ʊɤ˷ɤͅǸʹɤ ͣ ̇˰ɤ ΤʧʹǸ˓ ́ ΃ɤͣՑ
ʹʧ̇˷ͣԼռ Tʔɤζ Ǹͅɤ ˷ ̇ʹ ʔɤͅɤ ʹ ̇ ʹ ɤ˓˓ ζ̇΃ ΨʔǸʹժͣ  ͅ ʧʊʔʹ ̇ ͅ Ψ̇ͅ˷ʊ, ˷ ̇ͅ ʹ ̇ Ǹͣˋ Ψʔɤ˷ Ǹ˷ɒ ʔ̇Ψ, ȿ΃ʹ ʹ ̇ 
Ǹͣˋ Ψʔζ Ǹ˷ɒ Փ ˰ ̇ͅɤ ʧ˰̻̇ͅʹǸ˷ʹ˓ζ Փ Ψʔζ ˷ ̇ʹԵ Tʔɤζ Ǹͅɤ Ǹ ɒʧǸ˓̇ʊ, Ǹ ɒʧͣɆ΃ͣͣʧ̇˷, Ǹ˷ ʧͣͣ΃ʧ˷ʊ, 
Ǹ ̻ ̇ͣͣʧȿʧ˓ʧʹζ, Ǹ˷ɒ Ǹ ˰ ɤǸ˷ͣ ʅ̇ͅ Ψ̇˷ɒɤͅ ʧ˷ ʹ ʔɤ ͣ ɤͅΤʧɆɤ ̇ ʅ ʊɤ˷ɤͅǸʹʧ˷ʊ ˷ ɤΨ ̻ ɤ̻ͣͅɤɆʹʧΤɤͣ, 
ʧɒɤǸͣ, ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊͣ Ǹ˷ɒ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ͣ ̇ʅ ȿ̇ɒʧɤͣ Ǹ˷ɒ ʹʔɤʧͅ ɤ˰ȿ̇ɒʧɤɒ ʧɒɤ˷ʹʧʹʧɤͣռ 
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Ǖɤʹ ʹʔɤζ Ǹͅɤ ˷̇ʹ ʅʧɆʹʧ̇˷ͣռ Tʔɤζ Ǹͅɤ ̻ɤͅʅɤɆʹ˓ζ ͅɤǸ˓ռ CͅǸʅʹɤɒ, ˰̇˓ɒɤɒ, ˰Ǹ˷ʧ̻΃˓Ǹʹɤɒ, 
Ǹ˷ɒ ɒʧ̻ͣɤ˷ͣɤɒ, ʊʧΤʧ˷ʊ Ɇ̇ʊ˷ʧʹʧΤɤ Ǹ˷ɒ ɤ˰̇ʹʧ̇˷Ǹ˓ ǸɆʹʧ̇˷ ʹ̇ ʹʔɤʧͅ ʧ˷ʹͅɤ̻ʧɒ Ǹ΃ɒʧɤ˷Ɇɤռ 

ǈʔʧ˓ɤ I Ψʧ˓˓ ʊ΃ʧɒɤ ζ̇΃ ʹ ʔ̇ͅ΃ʊʔ ʹ ʔɤ ˃ ̇΃ͅ˷ɤζ ʅ̇ͅ˰ ʹ ʔɤ ʧ˰Ǹʊʧ˷ǸʹʧΤɤ ͅ ɤǸ˓˰ ̇ ʅ ʹ ʔɤ Cʔʧ˰ɤͅǸ ʹ ̇ 
ʧʹͣ ͣ ̻ɤɆʧʅʧɆ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ ʧ˷ Ǹ ͅ ɤ˓ǸʹʧΤɤ˓ζ ˓ ʧ˷ɤǸͅ ʅǸͣʔʧ̇˷, Ψʧʹʔ Ǹ ̻ ǸͅǸ˓˓ɤ˓ ɒʧǸ˓̇ʊ΃ɤ ȿɤʹΨɤɤ˷ 
ʹʔɤ ͅ ɤͣɤǸͅɆʔ Ǹ˷ɒ ʹ ʔɤ ̻ ͅǸɆʹʧɆɤ, ʅɤɤ˓ ʅͅɤɤ ʹ ̇ ɤα̻˓̇ͅɤ ʧʹͣ ɆʔǸ̻ʹɤͣͅ Ǹ˷ɒ ̻ ̇ͅ˃ɤɆʹ ʧ˷ɒʧΤʧɒ΃Ǹ˓˓ζ 
̇ͅ ʧ˷ Ǹ˷ζ ͣɤ́΃ɤ˷Ɇɤ ζ̇΃ Ɇʔ̇̇ͣɤռ M΃Ɇʔ ˓ʧˋɤ ˰ζ ̇Ψ˷ Ψ̇ͅˋ, ʹʔʧͣ ɤα̻˓̇ͅǸʹʧ̇˷ ʧ˷Τ̇˓Τɤͣ Ǹ 
ȿ˓ɤ˷ɒ ̇ʅ ˓ʧʹɤͅǸͅζ Ǹ˷ɒ ͣɆʧɤ˷ʹʧʅʧɆ Ψͅʧʹʧ˷ʊ ͣʹζ˓ɤͣ, ɆͅɤǸʹʧ˷ʊ Ǹ ͣζ˷ʹʔɤͣʧͣ ʹʔǸʹ ˰ʧ̇ͣͅͅͅ ʹʔɤ 
ɒʧΤɤͣͅɤ ʅǸɆɤʹͣ ̇ ʅ ʹ ʔɤ Cʔʧ˰ɤͅǸ ʧʹͣɤ˓ʅռ Aͣ Ǹ Ɇ̇˰̻̇ͣʧʹɤ ̇ ʅ ΤǸͅʧ̇΃ͣ ̻ Ǹͅʹͣ Փ ˰ ΃˓ʹʧ̻˓ɤ ͅ ɤǸ˓˰ͣ, 
ɤ˷ʹʧʹʧɤͣ, ɒʧͣɆʧ̻˓ʧ˷ɤͣ Ǹ˷ɒ ʹ ɤɆʔ˷ʧ́΃ɤͣ Իʧ˷Ɇ˓΃ɒʧ˷ʊ ͣ Ɇʧɤ˷ʹʧʅʧɆ, ǸͅʹʧͣʹʧɆ, ̻ ̇˓ʧʹʧɆǸ˓ Ǹ˷ɒ ˰ ̇ͅɤԼ Փ 
ʹʔʧͣ Cʔʧ˰ɤͅǸ ͅ ɤͣɤǸͅɆʔ ɆǸ˓˓ͣ ζ̇΃ ʹ ̇ ΨǸ˷ɒɤͅ ʧ˷ʹ̇ ΃˷ɆʔǸͅʹɤɒ ʹ ɤͅͅʧʹ̇ͅʧɤͣ Ǹ˷ɒ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ 
̇ʅ ȿ̇ʹʔ ʹ ʔɤ ˰ ɤʹǸ̻ʔ̇ͅʧɆǸ˓ Ǹ˷ɒ ʹ ʔɤ ɤαʧͣʹɤ˷ʹ ̻ ̇ʹɤ˷ʹʧǸ˓ ̇ ʅ ̇ ΃ͅ ȿ̇ɒʧɤͣ, Ǹ˷ɒ ΃˷ʅ̇ͅɤͣɤɤǸȿ˓ɤ 
ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ Ǹ˷ɒ ͅɤ˓Ǹʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓, Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ȿɤʧ˷ʊͣռ

O˷ Ǹ ɆǸ΃ʹʧ̇˷Ǹͅζ ˷̇ʹɤ, ʧʅ ʹʔʧͣ ͅɤǸɒʧ˷ʊ ɤ˓ʧɆʧʹͣ ʧ˷ ζ̇΃ Ǹ ͣʹ̇ͅ˷ʊ ɤ˰̇ʹʧ̇˷Ǹ˓ ͅɤ̻ͣ̇˷ͣɤ, 
Ψʔɤʹʔɤͅ ʧʹժͣ  ɒʧͣɆ̇˰ʅ̇ͅʹ, Ǹ˷ʊɤ ,ͅ ɤαɆʧʹɤ˰ɤ˷ʹ ̇ͅ Ɇ΃ͅʧ̇ͣʧʹζ, ʹʔɤ˷ ˰ζ ͅɤͣɤǸͅɆʔ ʔǸͣ ͣ΃ɆՑ
Ɇɤͣͣʅ΃˓˓ζ ǸɆʔʧɤΤɤɒ ʧʹͣ ʧ˷ʹɤ˷ɒɤɒ ̻ ΃̻̇ͣͅɤռ ḢΨɤΤɤ ,ͅ ʧʅ ʧʹ ˓ ɤǸΤɤͣ ζ̇΃ ʅɤɤ˓ʧ˷ʊ ʧ˷ɒʧʅʅɤͅɤ˷ʹ, 
Iժɒ ȿɤ ɤ́΃Ǹ˓˓ζ ʧ˷ʹͅʧʊ΃ɤɒ ʹ̇ ʅʧ˷ɒ ̇΃ʹ Ψʔζռ 
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The Conquest of Love  

For ’tis through Earth that Earth we do behold 
Through Ether, divine Ether luminous, 

Through Water, Water,  
through Fire, devouring Fire, 

And Love through Love, 
and Hate through doleful Hate.

Empedocles (c. 492–432 BCE)

Tʔɤ ɤǸͅ˓ʧɤͣʹ ͅɤɆ̇ͅɒɤɒ ǸɆɆ̇΃˷ʹ ̇ʅ ʹʔɤ ʹʔɤ̇ͅζ ̇ʅ ˷Ǹʹ΃ͅǸ˓ ͣɤ˓ɤɆʹʧ̇˷ Ɇ̇˰ɤͣ ʅ̇ͅ˰ ʹʔɤ 
�ͅɤɤˋ ̻ ʔʧ˓̻̇ͣ̇ʔɤͅ E˰̻ɤɒ̇Ɇ˓ɤͣ, Ψͅʧʹʧ˷ʊ ʧ˷ ʹ ʔɤ Ԕth Ɇɤ˷ʹ΃ͅζ ACEռ I˷ ʔʧͣ On Nature and 
Purifications ͣɤͅʧɤͣ ̇ʅ ̻̇ɤ˰ͣ, ʔɤ ɤα̻̇΃˷ɒɤɒ Ǹ ʅ̇΃ͅՑͣʹǸʊɤ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ͣζͣʹɤ˰ ̇ʅ 
˓ʧΤʧ˷ʊ ʹ ʔʧ˷ʊͣ, Ɇ̇˷ɆɤʧΤɤɒ ʅ̇ͅ˰ ʹ ʔɤ ʅ̇΃ͅ ̻ ͅʧ˰Ǹͅζ ɤ˓ɤ˰ɤ˷ʹͣ ̇ ʅ ʹ ʔɤ ΃˷ʧΤɤͣͅɤտ ɤǸͅʹʔ, Ǹʧ ,ͅ ʅʧͅɤ, 
Ǹ˷ɒ ΨǸʹɤ ռͅ AɆɆ̇ͅɒʧ˷ʊ ʹ ̇ E˰̻ɤɒ̇Ɇ˓ɤͣ, ʹ ʔɤͣɤ ɤʹɤͅ˷Ǹ˓ ɤ˓ɤ˰ɤ˷ʹͣ ʔǸɒ ʹ ʔɤ Ǹȿʧ˓ʧʹζ ʹ ̇ ɆͅɤǸʹɤ 
Ǹ˓˓ ɤ˷ʹʧʹʧɤͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ Ǹ˓˓ ˓ ʧΤʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ, ʹ ʔ̇ͅ΃ʊʔ ʧ˷ʹͅʧɆǸʹɤ ˰ ʧαʹ΃ͅɤͣ ̇ ʅ ɒʧΤɤͣͅɤ Ɇ̇˰ȿʧՑ
˷Ǹʹʧ̇˷ͣ Ǹ˷ɒ ̻̻̇̇ͅͅʹʧ̇˷ͣռ ǈʧʹʔ ʹʔɤ ̻ͣ̇˷ʹǸ˷ɤ̇΃ͣ ʊɤ˷ɤͅǸʹʧ̇˷ ̇ʅ Ǹ˷Ǹʹ̇˰ʧɆǸ˓ ̻Ǹͅʹͣ, ʹʔɤ 
ʧ˷ɒʧΤʧɒ΃Ǹ˓ ˓ ʧ˰ȿͣ Ǹ˷ɒ ̇ ͅʊǸ˷ͣ ̇ ʅ ȿ̇ʹʔ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣ Ψɤͅɤ ʧ˷ʧʹʧǸ˓˓ζ ̻ ̇ͅɒ΃Ɇɤɒ ʅ̇ͅ˰ 
ʹʔɤ Τɤͅζ ͣ΃ȿͣʹǸ˷Ɇɤ ̇ʅ ʹʔɤ ɤǸͅʹʔռ Tʔɤͣɤ ͣɤ̻ǸͅǸʹɤ˓ζ ̇ͅǸ˰ʧ˷ʊ ȿ̇ɒʧ˓ζ ̻Ǹͅʹͣ ʹʔɤ˷ ɆǸ˰ɤ 
ʹ̇ʊɤʹʔɤͅ ΃˷ɒɤͅ ʹʔɤ ̻̇Ψɤͅ ̇ʅ L̇Τɤ, Ǹ˷ɒ Ψɤͅɤ ˃̇ʧ˷ɤɒ ȿζ ʹʔɤ Ψʔʧ˰ͣ ̇ʅ CʔǸ˷Ɇɤռ Eζɤͣ 
ծͣʹͅǸζɤɒ ΃̻կ ʧ˷ ͣ ɤǸͅɆʔ ̇ ʅ ʅ̇ͅɤʔɤǸɒͣ, Ǹ˷ɒ Ǹͅ˰ͣ ծΨǸ˷ɒɤͅɤɒ ȿǸͅɤ, ͣ ɤɤˋʧ˷ʊկ ͣ ʔ̇΃˓ɒɤͣͅ, 
ʔɤǸɒ˓ɤͣͣ ȿ̇ɒʧɤͣ Ǹ˷ɒ ɒʧͣɤ˰ȿ̇ɒʧɤɒ ʔɤǸɒͣռ Tʔɤͣɤ Ψɤͅɤ ˃̇ʧ˷ɤɒ ʧ˷ Ψʧ˓ɒ Ǹ˷ɒ ͣɤɤ˰ʧ˷ʊ˓ζ 
ͅǸ˷ɒ̇˰ Ɇ̇˰ȿʧ˷Ǹʹʧ̇˷ͣտ ɆͅɤǸʹ΃ͅɤͣ Ψʧʹʔ Ɇ̇΃˷ʹ˓ɤͣͣ ʔǸ˷ɒͣ Ǹ˷ɒ ʔɤǸɒͣ, ʔɤͅ˰Ǹ̻ʔ̇ͅɒʧʹɤͣ, 
Ǹ˷ɒ ̇αՑ˰Ǹ˷ ˰ʧαɤͣ ɆǸ˰ɤ ʧ˷ʹ̇ ɤαʧͣʹɤ˷Ɇɤ ՄCǸ˰̻ȿɤ˓, ˷ռɒԼռ

  
ծMǸ˷ζ ɆͅɤǸʹ΃ͅɤͣ Ψʧʹʔ ʅǸɆɤͣ Ǹ˷ɒ ȿͅɤǸͣʹͣ ˓̇̇ˋʧ˷ʊ ʧ˷ ɒʧʅʅɤͅɤ˷ʹ ɒʧͅɤɆʹʧ̇˷ͣ 
Ψɤͅɤ ȿ̇ͅ˷ւ ͣ̇˰ɤ, ̇ʅʅ̻ͣͅʧ˷ʊ ̇ʅ ̇αɤ˷ Ψʧʹʔ ʅǸɆɤͣ ̇ʅ ˰ɤ˷, Ψʔʧ˓ɤ ̇ʹʔɤͣͅ, 
ǸʊǸʧ˷, Ǹ̇ͣͅɤ Ǹͣ ̇ ʅʅ̻ͣͅʧ˷ʊ ̇ ʅ ˰ ɤ˷ Ψʧʹʔ ʹ ʔɤ ʔɤǸɒͣ ̇ ʅ ̇ αɤ˷, Ǹ˷ɒ ɆͅɤǸʹ΃ͅɤͣ 
ʧ˷ Ψʔ̇˰ ʹʔɤ ˷Ǹʹ΃ͅɤ ̇ʅ Ψ̇˰ɤ˷ Ǹ˷ɒ ˰ɤ˷ ΨǸͣ ˰ʧ˷ʊ˓ɤɒ, ʅ΃ͅ˷ʧͣʔɤɒ Ψʧʹʔ 
ͣʹɤͅʧ˓ɤ ̻Ǹͅʹͣկ

ՄE˰̻ɤɒ̇Ɇ˓ɤͣ, ʧ˷ A΃ͅ˷ɤʹ, ԏԙԐԎ, ̻ռ ԐԐԙ)ռ 
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A˷ɒ ̇ ʅ Ǹ˓˓ ʹ ʔ̇ͣɤ ˰ ζͅʧǸɒ ʅ̇ͅ˰ͣ ̇ ˷˓ζ Ǹ ʅɤΨ ˰ Ǹ˷Ǹʊɤɒ ʹ ̇ ͣ ΃ͅΤʧΤɤ, ͅ ɤ̻̇ͅɒ΃Ɇɤ, Ǹ˷ɒ ȿɤɆ̇˰ɤ 
ʹʔɤ ̻ͣɤɆʧɤͣ Ψɤ ˋ˷̇Ψ ʹ̇ɒǸζռ

Sɤɤ˰ʧ˷ʊ˓ζ ʧ˷̻ͣʧͅɤɒ ȿζ Ɇ̇˰̻Ǹͅʧ˷ʊ ʹʔɤ ˰ζʹʔ̇˓̇ʊʧɆǸ˓ ɆͅɤǸʹ΃ͅɤͣ Ψʧʹʔ ʹʔ̇ͣɤ ʹʔɤ Ǹ΃ʹʔ̇ͅ 
ͣǸΨ Ǹ̇ͅ΃˷ɒ ʔʧ˰, E˰̻ɤɒ̇Ɇ˓ɤͣժ Ψ̇ͅˋ ̇ ʅʅɤͣͅ Ǹ ΃˷ʧ́΃ɤ Ɇ̇˷Ɇɤ̻ʹʧ̇˷ ̇ ʅ ʹ ʔɤ Ɇʔɤ˰ʧͣʹͅζ Ǹ˷ɒ 
ͣɆʧɤ˷ʹʧʅʧɆ ʹʔʧ˷ˋʧ˷ʊ ̇ʅ ʔʧͣ ʹʧ˰ɤ ՄSǸα, ԐԎԏԒւ CǸ˰̻ȿɤ˓, ˷ռɒռւ A΃ͅ˷ɤʹʹ, ԏԙԐԎՅռ 

Tʔʧͣ ˰ ɤɆʔǸ˷ʧͣʹʧɆ ʹ ʔɤ̇ͅζ, ΨʔʧɆʔ CǸ˰̻ȿɤ˓ ɤα̻˓Ǹʧ˷ͣ Ǹͣ Ǹ ʅ̇ͅ˰ ̇ ʅ ծȿ̇ʹǸ˷ʧɆǸ˓ Ǹ˷Ǹ˓̇ʊζտ 
̇ͅʧʊʧ˷Ǹ˓ ͣ ̻̇˷ʹǸ˷ɤ̇΃ͣ ʊɤ˷ɤͅǸʹʧ̇˷ ̇ ʅ ˓ ʧʅɤ ʅ̇ͅ˰ ʹ ʔɤ ɤǸͅʹʔկ, ʅ̇ͅɤͣʔǸɒ̇Ψͣ DǸͅΨʧ˷ժͣ  ʧɒɤǸ ̇ ʅ 
˷Ǹʹ΃ͅǸ˓ ͣ ɤ˓ɤɆʹʧ̇˷ռ I˷ Ɇ̇˷ʹͅǸͣʹ ʹ ̇ DǸͅΨʧ˷ժͣ  ʹ ʔɤ̇ͅζ, E˰̻ɤɒ̇Ɇ˓ɤͣժ Τʧͣʧ̇˷ ɒ̇ɤͣ˷ժʹ ͣ ΃ʊʊɤͣʹ 
Ǹ ʊͅǸɒ΃Ǹ˓ ɤΤ̇˓΃ʹʧ̇˷ ʅ̇ͅ˰ ̇˷ɤ ̻ͣɤɆʧɤͣ ʹ̇ Ǹ˷̇ʹʔɤ ռͅ I˷ͣʹɤǸɒ, ʧʹ ɤ˷Τʧͣʧ̇˷ͣ Ǹ˷ ɤʹɤͅ˷Ǹ˓ 
̻̇ͅɆɤͣͣ ̇ʅ ˰ʧαʧ˷ʊ Ǹ˷ɒ ΃˷˰ʧαʧ˷ʊ, ̇ʅ ͅǸ˷ɒ̇˰ ʔζȿͅʧɒ Ɇ̇˰ȿʧ˷Ǹʹʧ̇˷ͣ ̻̇ͅɒ΃Ɇɤɒ ʹʔ̇ͅ΃ʊʔ 
ʹʔɤ ʧ˷ʹɤ̻ͅ˓Ǹζ ̇ ʅ ɤʹɤͅ˷Ǹ˓ ̻ ̇Ψɤͣͅ, ʧ˷ ΨʔʧɆʔ CʔǸ˷Ɇɤ, ͅ Ǹʹʔɤͅ ʹ ʔǸ˷ �̇ɒͣ, ̻ ˓Ǹζɤɒ Ǹ ˓ ɤǸɒʧ˷ʊ 
̇ͅ˓ɤ ՄCǸ˰̻ȿɤ˓, ˷ռɒռ, Biology, ̻ ǸͅǸռ ԓռǸԼռ
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Faceless ʧͣ Ǹ ɒʧΤɤͣͅɤ Ǹ˷ɒ ΤɤͣͅǸʹʧ˓ɤ ȿ̇ɒζ Ǹɒ̇ͅ˷ɤɒ Ψʧʹʔ Ǹ ˓Ǹͅʊɤ Ǹ˷ʧ˰Ǹ˓Ց
Ǹ̻̻ɤ˷ɒǸʊɤռ Ṫ ͣ̇˰ɤ, ʧʹ ʧͣ թɒɤʊɤ˷ɤͅǸʹʧ̇˷,ժ ʹ̇̇ ˓Ǹͅʊɤ, ˷̇ ɤζɤͣ, ʹʔ΃ͣ 
ɒʧͣǸɒΤǸ˷ʹǸʊɤ̇΃ͣ Ǹ˷ɒ Ɇ̇΃˷ʹɤ̻̇ͅͅɒ΃ɆʹʧΤɤռ Ṫ ̇ʹʔɤͣͅ, ʧʹ ʧͣ ȿɤǸ΃ʹʧʅ΃˓, 
̻̇Ψɤͅʅ΃˓, Ǹ˷ɒ ˓ʧȿɤͅǸʹʧ˷ʊ, ʹʔ΃ͣ ͅǸʹʔɤͅ ̻̇ͅɒ΃ɆʹʧΤɤ Ǹ˷ɒ Իͣ΃̻ɤͅԼ
ǸɒΤǸ˷ʹǸʊɤ̇΃ͣռ Iʹ ʧͣ Ǹ Ɇ̇˰̻˓ɤα ʧ˷ʹɤͅǸɆʹʧ̇˷ Ǹ˷ɒ ̇ ̻̻̇ͣʧ˷ʊ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ 
̇ʅ ʧ˷ʹͅʧɆǸʹɤ Ǹ˷ɒ ɒ΃Ǹ˓ ˷ Ǹʹ΃ͅɤ Ǹ˷ɒ Ի΃˷Լ˷ɤɆɤͣͣǸͅζ ɒɤΤʧǸʹʧ̇˷ͣ ̇ ʅ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ 
̻̇ͅɆɤͣͣɤͣռ Ȧʹʔ ȿɤǸ΃ʹʧʅ΃˓ Ǹ˷ɒ ʊ̇ͅʹɤͣ́΃ɤ, ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓, Faceless 
ʧͣ Ǹ ˰ɤͣ˰ɤͅʧύʧ˷ʊ ʔζȿͅʧɒ, ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ʹʔɤ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ȿ̇΃˷ɒǸͅʧɤͣ ̇ʅ 
ʅ̇ͅ˰ Ǹ˷ɒ ʅ΃˷Ɇʹʧ̇˷ռ

�ǸɆɤ˓ɤͣͣ Ի˰ɤɒʧɆǸ˓Ցȿʧ̇ͅɤͣʧ˷, ͅ΃ȿȿɤ ,ͅ ΨǸα, ԐԎԏԒՅ
�A
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ծMǸʧͣ ́ ΃ɤ˓ Ǹʊɤ˷ʹ ̻ ̇΃̇ͅͅʧʹ ɤͣʹͅɤ Ǹͣͣɤύ ʅ̇ͅʹ ɤ˷ ˓ Ǹ ˷ Ǹʹ΃ͅɤ ̻ ̇΃ͅ Ɇ̇˷˃̇ʧ˷ɒͅɤ 
ɒɤ΃α Ɇʔ̇ͣɤͣ ͣʧ ɒʧʅʅɨͅɤ˷ʹɤͣ ́΃ժ΃˷ Ɇ̻̇ͣͅ ɒժʔ̇˰˰ɤ ɤʹ ɒɤ ȿɤͣʹɤ, ɤʹ ʅǸʧͅɤ 
ɤ˷ ͣ̇ͅʹɤ ́΃ɤ ɒɤ΃α ɤͣʹͅɤͣ ͣʧ ɒʧͣͣɤ˰ȿ˓Ǹȿ˓ɤͣ ɤ˷ ˓ɤ΃ͅ ˰Ǹʹʧɤͅɤ, ͣʧ ʧ˷ɤʊǸ΃α 
ɤ˷ ˓ ɤ΃ͅ Τʧɤ, ɤʹ ͣ ʧ Ɇ̇˷ʹͅǸʧͅɤͣ ɤ˷ ˓ ɤ΃ͣͅ Ǹ˰ɤͣ, ͣ ɤ ̻ ɤ΃ͣͣɤ˷ʹ ΃˷ʧͅ ɤʹ ͣ ժǸʹʹǸɆʔɤͅ 
ɤ˷ͣɤ˰ȿ˓ɤ ͣʧ ɨͣʹ̇ͅʧɆʹɤ˰ɤ˷ʹ, ɤʹ ͣɤ ˰̇΃Τ̇ʧͅ ͣʧ Ɇ̇˷˃̇ʧ˷Ɇʹɤ˰ɤ˷ʹ ͣǸ˷ͣ 
Ǹ΃Ɇ΃˷ Ɇ̇˷ʹͅɤɒʧɆʹ ɒɤ ̻Ǹͅʹ ˷ζ ɒժǸ΃ʹͅɤ Ե Eʹ ́΃ɤ˓ͣ ʧ˷Ɇ̇˷Τɤ˷ʧɤ˷ͣ ͅʧɒʧɆ΃˓ɤͣ 
˷ɤ ͣժɤ˷ͣ΃ʧΤ̇ͅʧɤ˷ʹ ̻̇ʧ˷ʹ ɒɤ Ɇɤʹʹɤ Ɇ̇˷˃̇˷Ɇʹʧ̇˷Եկ

ծA΃ʹ ΨʔǸʹ Ǹʊɤ˷ʹ Ɇ̇΃˓ɒ ȿɤ ͣʹ̇ͅ˷ʊ ɤ˷̇΃ʊʔ ʧ˷ ˷Ǹʹ΃ͅɤ ʹ̇ ȿͅʧ˷ʊ ʹ̇ʊɤʹʔɤͅ 
ʹΨ̇ ʹʔʧ˷ʊͣ Ǹͣ ɒʧʅʅɤͅɤ˷ʹ Ǹͣ ʹʔɤ ȿ̇ɒʧɤͣ ̇ʅ ˰Ǹ˷ Ǹ˷ɒ ȿɤǸͣʹ, Ǹ˷ɒ ˰Ǹˋɤ 
ʹΨ̇ ȿɤʧ˷ʊͣ ͣ̇ ɒʧͣͣʧ˰ʧ˓Ǹͅ ʧ˷ ʹʔɤʧͅ ˰Ǹʹʹɤ ,ͅ ͣ̇ ΃˷ɤ́΃Ǹ˓ ʧ˷ ʹʔɤʧͅ ˓ʧʅɤ, Ǹ˷ɒ 
ͣ̇ Ɇ̇˷ʹͅǸͅζ ʧ˷ ʹʔɤʧͅ ͣ̇΃˓ͣ, ΃˷ʧʹɤ Ǹ˷ɒ ǸʹʹǸɆʔ ʹʔɤ˰ͣɤ˓Τɤͣ ʹ̇ʊɤʹʔɤͅ ͣ̇ 
ͣʹ̇ʧɆǸ˓˓ζ, Ǹ˷ɒ ˰̇Τɤ ͣ̇ Ɇ̇˷˃̇ʧ˷ʹ˓ζ Ψʧʹʔ̇΃ʹ Ǹ˷ζ Ɇ̇˷ʹͅǸɒʧɆʹʧ̇˷ ̇˷ ɤʧʹʔɤͅ 
ͣʧɒɤԵ A˷ɒ ΨʔǸʹ ͅʧɒʧɆ΃˓̇΃ͣ ʧ˷Ɇ̇˷Τɤ˷ʧɤ˷Ɇɤͣ Ψ̇΃˓ɒ ˷̇ʹ ʅ̇˓˓̇Ψ ʅ̇ͅ˰ ʹʔʧͣ 
Ɇ̇˷˃΃˷Ɇʹʧ̇˷Եկ

ՄHɨɒɤ˓ʧ˷, Des Satyres, ̻̻ռ ԙԘ՞ԙԙւ ʹͅǸ˷ͣ˓Ǹʹɤɒ ȿζ ʹʔɤ Ǹ΃ʹʔ̇ͅԼ

TͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ ʧ˷ ˰ʧ˷ɒ Ǹ˷ɒ ȿ̇ɒζ Ǹͅɤ ̇˷ɤ ̇ʅ ʹʔɤ ˰̇ͣʹ Ɇ̇˷ʹɤ˷ʹʧ̇΃ͣ Ǹ˷ɒ ͅɤͣ̇˷Ǹ˷ʹ 
ʹʔɤ˰ɤͣ ʧ˷ ͣɆʧɤ˷Ɇɤ, ˓ʧʹɤͅǸʹ΃ͅɤ, Ǹ˷ɒ Ǹͅʹռ Tʔɤ Ǹ˷Ɇʧɤ˷ʹ ɒɤͣʧͅɤ ʹ̇ ʹͅǸ˷ͣɆɤ˷ɒ ̇΃ͅ ʔ΃˰Ǹ˷ 
ȿ̇ɒʧɤͣ, Ǹ˷ɒ ʹͅǸ˷ͣʅ̇ͅ˰ ʧ˷ʹ̇ ծͣ̇˰ɤʹʔʧ˷ʊ ̇ʹʔɤͅ ʹʔǸ˷ ʹʔɤ Ǹ˷ʧ˰Ǹ˓ͣ Ψɤ Ǹͅɤկ ՄOժĊ˷˷ɤ˓˓, 
ԐԎԏԘ, ̻ռ ԏՅ ɤɆʔ̇ɤͣ ʹʔɤ ̻̇ͅȿ˓ɤ˰ǸʹʧɆ ˷Ǹʹ΃ͅɤ ̇ʅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ΨʔǸʹ ʧʹ ˰ɤǸ˷ͣ ʹ̇ ȿɤ 

The Wondrous Other 

In nova fert animus mutatas dicere formas corpora.

My aim is to sing of the ways bodies change,  
ceaselessly transforming into other forms.

Ovid, Metamorphosis (c. 8 CE)
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ʔ΃˰Ǹ˷ռ Ṁ˷ͣʹɤͣͅ, ɒɤʧʹʧɤͣ, Ɇζȿ̇ͅʊͣ, Ɇʔʧ˰ɤͅǸͣտ ʔζȿͅʧɒͣ ̇ʅ Ǹ˓˓ ˋʧ˷ɒͣ ʔǸΤɤ ʔǸ΃˷ʹɤɒ ˓ʧʹՑ
ɤͅǸʹ΃ͅɤ Ǹ˷ɒ Ǹͅʹ, ʅʧɆʹʧ̇˷ Ǹ˷ɒ ʅǸ˷ʹǸͣζ, ˰ζʹʔ, ͣɆʧɤ˷Ɇɤ, Ǹ˷ɒ ʹʔɤ̇ͅζ, ʅ̇ͅ˰ ̻ͅɤʔʧͣʹ̇ͅζ ʹ̇ 
ʹʔɤ ̻ ͅɤͣɤ˷ʹ ɒǸζռ Tʔɤͣɤ ȿɤʧ˷ʊͣ, Ψʔɤʹʔɤͅ ʅʧɆʹʧ̇˷Ǹ˓ ̇ ͅ ͣ Ɇʧɤ˷ʹʧʅʧɆ, ʧ˰Ǹʊʧ˷Ǹͅζ ̇ ͅ ͅ ɤǸ˓, ̇ ΃ʹՑ
ͣʹǸ˷ɒʧ˷ʊ Ǹ˷ɒ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ, ͣ ɤͅΤɤ Ǹͣ ʅ̇ɆǸ˓ ̻ ̇ʧ˷ʹͣ Ǹ˷ɒ ͅ ɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ͣ ̇ ʅ ɒɤΤʧǸʹʧ̇˷ͣ 
ʅ̇ͅ˰ ʹʔɤ ˷̇ͅ˰ռ Tʔɤζ Ǹͅɤ ɒʧͣʹ΃ͅȿʧ˷ʊ ̇ͅ ʅͅʧʊʔʹɤ˷ʧ˷ʊ, ʅǸ˷ʹǸͣʹʧɆ ̇ͅ Ǹ˓˓΃ͅʧ˷ʊ, ̇ͅ ͣʧ˰̻˓ζ 
ɒɤɤ˰ɤɒ ʧ˷Ǹɒɤ́΃Ǹʹɤռ Aɤ˓̇˷ʊʧ˷ʊ ʹ̇ Ǹ ͅɤǸ˓˰ ɒʧͣʹʧ˷Ɇʹ ʅ̇ͅ˰ ̇΃ͅ ̇Ψ˷, ζɤʹ Ǹʹ ʹʔɤ ͣǸ˰ɤ 
ʹʧ˰ɤ Ǹ˓˓ʧɤɒ Ψʧʹʔ ʧʹ, ʹʔɤζ Ǹͅɤ ʹʔɤ ɆͅɤǸʹ΃ͅɤͣ ̇ʅ ȿ̇΃˷ɒǸͅʧɤͣռ Aͣ Jɤʅʅͅɤζ Jɤ̇ͅ˰ɤ Ċʔɤ˷ 
Ψͅʧʹɤͣ ʧ˷ ʔʧͣ Monster Theory: Reading Culture, ծʹʔɤͣɤ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ ȿɤʧ˷ʊͣ ̻̇ͅΤʧɒɤ 
Ǹ ˓Ǹȿζͅʧ˷ʹʔʧ˷ɤ ʅͅǸ˰ɤ ʅ̇ͅ ʹʔɤ Ǹȿ˷̇ͅ˰Ǹ˓, ʧ˰̻΃ͅɤ, ΃˷ɆǸ˷˷ζ, ˰̇˷ͣʹ̇ͅ΃ͣ, ȿ΃ʹ ʅǸͣɆʧ˷Ǹʹʧ˷ʊ 
Ǹ˷ɒ ɒɤͣʧͅǸȿ˓ɤ Oʹʔɤͅկ ՄĊʔɤ˷, ԏԙԙԖ, ̻ ռ ԐԎՅռ I˷ ɤͣͣɤ˷Ɇɤ, ʹ ʔɤͣɤ ɆͅɤǸʹ΃ͅɤͣ ɤαʧͣʹ Ǹͣ ɆǸ̻Ց
ʹʧΤǸʹʧ˷ʊ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ̇ʅ ʹʔɤ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ, ͣɤͅΤʧ˷ʊ Ǹͣ Ǹ ͅɤʅ˓ɤɆʹʧ̇˷ Ǹ˷ɒ ɤα̻˓̇ͅǸʹʧ̇˷ 
̇ʅ ʹʔɤ ΃˷ˋ˷̇Ψ˷ Ǹ˷ɒ Ǹ˓˓΃ͅʧ˷ʊ Ǹ̻ͣɤɆʹͣ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤռ

Mζʹʔ̇˓̇ʊʧɤͣ Ψ̇ͅ˓ɒΨʧɒɤ Ǹͅɤ ʅ΃˓˓ ̇ ʅ ʹ Ǹ˓ɤͣ ̇ ʅ ʧ˷ʹʧ˰Ǹʹɤ ̀ ʧ˷ͣʔʧ̻ͣ ʅ̇ͅʊɤɒ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ 
Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣ, Ǹ˷ɒ ʔǸΤɤ ʅɤǸʹ΃ͅɤɒ ͣ ̻ɤɆ΃˓Ǹʹʧ̇˷ͣ Ǹȿ̇΃ʹ ʹ ʔɤ ̻ ̇ͣͣʧȿʧ˓ʧʹζ ̇ ʅ ʅ΃ͣʧ˷ʊ Ǹ˷ʧ˰Ǹ˓ͣ 
Ǹ˷ɒ ʔ΃˰Ǹ˷ͣ ʧ˷ʹ̇ Ǹ ͣʧ˷ʊ˓ɤ ɤ˷ʹʧʹζ ՄSǸα, ԐԎԏԒՅռ Tʔʧͣ Ɇ̇ͣͣͅՑȿͅɤɒ ʧ˰Ǹʊɤ ̇ʅ ȿɤʧ˷ʊͣ ʹʔǸʹ 
Ǹͅɤ ̻ǸͅʹՑʔ΃˰Ǹ˷ Ǹ˷ɒ ̻ǸͅʹՑǸ˷ʧ˰Ǹ˓ ʧͣ Ǹ ͅɤɆ΃ͅͅʧ˷ʊ ˰̇ʹʧʅ ʅ̇΃˷ɒ ʧ˷ ʹʔɤ ˓ɤʊɤ˷ɒͣ Ǹ˷ɒ ͣʹ̇Ց
ͅʧɤͣ ̇ʅ ˷ɤǸͅ˓ζ ɤΤɤͅζ Ɇ΃˓ʹ΃ͅɤռ O˷ɤ ̇ʅ ʹʔɤ ̇˓ɒɤͣʹ ˋ˷̇Ψ˷ Ψ̇ͅˋͣ ̇ʅ ˓ʧʹɤͅǸʹ΃ͅɤ, the Epic of 
Gilgamesh, ʧͣ ͅ ɤ̻˓ɤʹɤ Ψʧʹʔ ʔζȿͅʧɒʧʹζ Ǹͣ Ǹ Ɇɤ˷ʹͅǸ˓ ʹ ʔɤ˰ɤռ I˷ͣɆͅʧȿɤɒ ̇ ˷ Ɇ˓Ǹζ ʹ Ǹȿ˓ɤʹͣ ʧ˷ ʹ ʔɤ 
S΃˰ɤͅʧǸ˷ ˓ Ǹ˷ʊ΃Ǹʊɤ Ǹ̇ͅ΃˷ɒ ԐԎԎԎ ACE, ʧʹ ʹ ɤ˓˓ͣ ʹ ʔɤ ͣ ʹ̇ͅζ ̇ ʅ Ǹ ȿǸʹʹ˓ɤ ȿɤʹΨɤɤ˷ �ʧ˓ʊǸ˰ɤͣʔ 
Ի̻Ǹͅʹ ˰̇ͅʹǸ˓, ̻Ǹͅʹ ʊ̇ɒԼ Ǹ˷ɒ E˷ˋʧɒ΃ ԻǸ ˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ ʔζȿͅʧɒԼ ǸʊǸʧ˷ͣʹ Ǹ ˰̇˷ͣʹɤͅ ˷Ǹ˰ɤɒ 
H΃˰ȿǸȿǸ, ɒɤͣɆͅʧȿɤɒ Ǹͣ ʔǸΤʧ˷ʊ Ǹ ˓ ʧ̇˷ժͣ  ʔɤǸɒ Ǹ˷ɒ ̻ ǸΨͣ ȿ΃ʹ Ǹ ͣ ɆǸ˓ζ ȿ̇ɒζ ՄSǸ˷ɒɤͣͅ, ԏԙԗԐՅռ 
Tʔɤ S̻ʔʧ˷α Ǹʹ �ʧύǸ, Ǹ ˰ ζʹʔʧɆǸ˓ ȿɤʧ˷ʊ Ψʧʹʔ Ǹ Ψ̇˰Ǹ˷ժͣ  ʔɤǸɒ Ǹ˷ɒ ʹ ʔɤ ȿ̇ɒζ ̇ ʅ Ǹ ˓ ʧ̇˷, ʧͣ Ǹʹ 
˓ɤǸͣʹ ԓ,ԔԎԎ ζɤǸͣͅ ̇ ˓ɒռ I˷ I˷ɒʧǸ, ʹ ʔɤ Hʧ˷ɒ΃ ɒɤʧʹζ �Ǹ˷ɤͣʔ ʧͣ Ǹ ʔζȿͅʧɒ ̇ ʅ Ǹ˷ ɤ˓ɤ̻ʔǸ˷ʹ ʔɤǸɒ 
Ǹ˷ɒ Ǹ Ɇʔʧ˓ɒՑ˓ʧˋɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ, Ψʔʧ˓ɤ Vʧͣʔ˷΃ ˰Ǹ˷ʧʅɤͣʹͣ Ǹͣ Ǹ ʅʧɤͅɆɤ ˓ʧ̇˷Փ˰Ǹ˷ ˰̇˷ͣʹɤͅ 
˷Ǹ˰ɤɒ NǸͅǸͣʧ˰ʔǸռ Tʔɤ �ͅɤɤˋͣժ ˰ ζʹʔͣ ̇ ʅ ʹ ʔɤ Cɤ˷ʹǸ΃ͅ Իʔ΃˰Ǹ˷Սʔ̇ͣͅɤԼ, SǸʹζͅ Իʔ΃˰Ǹ˷Ս
ʊ̇ǸʹԼ, O˷̇Ɇɤ˷ʹǸ΃ͅ Իʔ΃˰Ǹ˷Սɒ̇˷ˋɤζԼ, Mʧ˷̇ʹǸ΃ͅ Իʔ΃˰Ǹ˷Սȿ΃˓˓Լ ̇ ͅ Eʊζ̻ʹʧǸ˷ ɒɤʧʹʧɤͣ ͣ ΃Ɇʔ 
Ǹͣ A˷΃ȿʧͣ Իʔ΃˰Ǹ˷Ս˃ǸɆˋǸ˓Լ, Ḣͅ΃ͣ Իʔ΃˰Ǹ˷ՍʅǸ˓Ɇ̇˷Լ Ǹ˷ɒ Tʔ̇ʹʔ Իʔ΃˰Ǹ˷ՍʧȿʧͣԼ Ǹͅɤ ʅ΃ͅՑ
ʹʔɤͅ ɤαǸ˰̻˓ɤͣռ 

�̇˓ˋ˓̇ͅɤ ʹͅǸɒʧʹʧ̇˷ͣ Ǹͅɤ Ǹ˓ͣ̇ ʅ΃˓˓ ̇ʅ Ǹ˷ʧ˰Ǹ˓ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ, ˓ʧˋɤ ʹʔɤ Cɤ˓ʹʧɆ ʹǸ˓ɤͣ ̇ʅ 
ͣɤ˓ˋʧɤͣ, Ψʔɤͅɤ ʔ΃˰Ǹ˷ͣ ͣʔǸ̻ɤՑͣʔʧʅʹ ʧ˷ʹ̇ ͣɤǸ˓ͣ, ̇ͅ ʹʔɤ ͣʔǸ˰Ǹ˷ʧͣʹʧɆ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ̇ʅ 
̻ͣʧͅʧʹ Ǹ˷ʧ˰Ǹ˓ͣ ͣ΃Ɇʔ Ǹͣ ʹʔɤ ʅǸ˷ʹǸͣʹʧɆ ʅ̇αɤͣ ̇ʅ AͣʧǸ˷ ˓̇ͅɤռ

O˷ɤ ̇ ʅ ʹ ʔɤ ˰ ̇ͣʹ ʅǸ˰̇΃ͣ ʔζȿͅʧɒͣ ʧ˷ �ͅɤɤˋ ˰ ζʹʔ̇˓̇ʊζ ʧͣ Cʔʧ˰ɤͅǸ Մ�ͅɤɤˋտ ǔѮࡥЧѬҁЧԼ, 
ʹʔɤ ɒǸ΃ʊʔʹɤͅ ̇ ʅ ʹ ʔɤ ɒɤʧʹʧɤͣ ΃˷ɒɤͣͅʹ̇̇ɒ Ǹͣ ʹ ʔɤ ʅǸʹʔɤͅ Ǹ˷ɒ ʹ ʔɤ ˰ ̇ʹʔɤͅ ̇ ʅ Ǹ˓˓ ˰ ̇˷ͣʹɤͣͅտ 
Ǹ ʔǸ˓ʅ Ψ̇˰Ǹ˷ Ǹ˷ɒ ʔǸ˓ʅ ͣ˷Ǹˋɤ ՄEɆʔʧɒ˷ǸԼ, Ǹ˷ɒ Ǹ ʊʧǸ˷ʹ Ψʧʹʔ Ǹ ʔ΃˷ɒͅɤɒ ɒͅǸʊ̇˷ͣժ ʔɤǸɒͣ, 
˷Ǹ˰ɤɒ Tζ̻ʔ̇˷ռ Ȧͅ˷ Ψʧʹʔ Ǹ ʹ ͅʧ̻˓ɤ Ǹ˷ʧ˰Ǹ˓ ȿ̇ɒζ, Ψʔ̇ͣɤ ծ˰Ǹ˷ζ ʅ̇ͅ˰ͣ ʊͅɤΨ ʹ ̇ʊɤʹʔɤͅ ʧ˷ 
̇˷ɤկ ՄŶ˓Ǹʹ̇, The Republic, Ȧ̇ˋ IǏ, ̻ռ ԔԘԘՅ, ͣʔɤ ȿͅɤǸʹʔɤɒ ʅʧͅɤ ʅ̇ͅ˰ ʹʔͅɤɤ ʔɤǸɒͣ Ǹ˷ɒ 
ΨǸͣ Ǹ ʹʔʧ˷ʊ ̇ʅ ʧ˰˰̇ͅʹǸ˓ ˷Ǹʹ΃ͅɤ, ծ˷̇ʹ ̇ʅ ˰ɤ˷կ, ˓ʧ̇˷Ցʅ̇ͅ˷ʹɤɒ, ծʧ˷ ʹʔɤ ʔʧ˷ɒɤͅ Ǹ ͣɤ̻ͅɤ˷ʹ, 
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Ǹ˷ɒ ʧ˷ ʹʔɤ ˰ʧɒͣʹ Ǹ ʊ̇Ǹʹկ ՄḢ˰ɤ ,ͅ Iliad, Ȧ̇ˋ Ԗ, ˓ʧ˷ɤ ԏԘԎՅռ Oʅʹɤ˷ ɒɤ̻ʧɆʹɤɒ Ǹͣ ʔǸΤʧ˷ʊ Ǹ 
ͣ˷ǸˋɤՑʔɤǸɒɤɒ ʹ Ǹʧ˓, ʧʹ ǸɆʹ΃Ǹ˓˓ζ ͅ ɤʅɤͅͅɤɒ ʹ ̇ Ǹ ɒͅǸʊ̇˷ժͣ  ͣ ΃̻̻̇ͣɤɒ ̻ ʔζͣʧ̇˓̇ʊζ ͅ Ǹʹʔɤͅ ʹ ʔǸ˷ 
ʹ̇ ʹʔǸʹ ̇ʅ Ǹ ͣɤ̻ͅɤ˷ʹ ՄŶ̇Ψɤ˓˓, ԐԎԎԓՅռ

Tʔɤ �ͅɤɤˋ Ψ̇ͅɒ թɆʔʧ˰ɤͅǸժ ̇ ͅʧʊʧ˷Ǹ˓˓ζ ˰ ɤǸ˷ʹ թͣʔɤՑʊ̇Ǹʹժ, Ǹ˷ɒ ΨǸͣ Ǹɒ̻̇ʹɤɒ ʅ̇ͅ˰ ʹ ʔɤ 
SǸ˷ͣˋͅʧʹ թˋʧ˰ɤ̇ͣͅժ, ɒɤͅʧΤɤɒ ʅ̇ͅ˰ թͣʔͅǸ˰Ǹ˷Ǹժ, ͣʧʊ˷ʧʅζʧ˷ʊ թʹʔɤ ɤ˷˓ʧʊʔʹɤ˷ɤɒժ ՄS̻ζͅǸˋ̇΃ 
԰ SʹǸΤͅʧɒʧ, ԐԎԐԐՅռ Iʹͣ ΃˷ȿ̇΃˷ɒɤɒ ȿ̇ɒζ ͣζ˰ȿ̇˓ʧύɤͣ ΃˷ɆǸ˷˷ζ, ͣ΃ȿ˓ʧ˰ɤ ɤα̻ɤͅʧɤ˷Ɇɤͣ, 
Ǹ˷ɒ ʹɤͅͅʧʅζʧ˷ʊ ̇ͅ ǸΨɤՑʧ˷̻ͣʧͅʧ˷ʊ ̇ȿ˃ɤɆʹͣռ Iʹ ʧͣ Ɇ̇˷ʹͅǸɒʧɆʹ̇ͅζ Ǹ˷ɒ ʧ˷Ɇ̇˷ʊͅ΃ɤ˷ʹ, Ǹ˰ȿʧʊՑ
΃̇΃ͣ Ǹ˷ɒ ̻ɤͅΤǸͣʧΤɤ, ̻̻̇̇ͣʧʹʧ̇˷Ǹ˓ Ǹ˷ɒ Ɇ̇˷ʅ˓ʧɆʹɤɒ, ͅɤ̻ͅɤͣɤ˷ʹʧ˷ʊ ʹʔɤ ծɤαʹͅɤ˰ʧʹʧɤͣ ̇ʅ 
ʹͅǸ˷ͣʊͅɤͣͣʧ̇˷ Ǹ˷ɒ ʹʔɤ ˓ʧ˰ʧʹͣ ̇ʅ ʹʔɤ ̇ͅɒɤͅ ̇ʅ ʹʔʧ˷ʊͣկ ՄMʧ˓ȿ΃ͅ˷, ԐԎԎԒ, ̻ռ ԖԎԒՅռ Tʔʧͣ 
Ɇ̇˰̻˓ɤα, ̻ ǸͅǸɒ̇αʧɆǸ˓ ȿɤʧ˷ʊ ȿɤɆǸ˰ɤ Ǹ ͣ ζ˰ȿ̇˓ ʅ̇ͅ Ǹ˓˓ ʹ ʔǸʹ ΨǸͣ ʧ˰Ǹʊʧ˷Ǹͅζ, ʊ̇ͅʹɤͣ́΃ɤ, 
Ψ̇˷ɒ̇ͅ΃ͣ, Ǹ˷ɒ ̇ ΃ʹ ̇ ʅ ͅ ɤǸɆʔռ Iʹ ͣ ɤͅΤɤɒ Ǹͣ Ǹ ˰ ΃˓ʹʧʅǸɆɤʹɤɒ ȿͅʧɒʊɤ ȿɤʹΨɤɤ˷ ʹ ʔɤ ʔ΃˰Ǹ˷, 
ʹʔɤ ˷̇˷Ցʔ΃˰Ǹ˷, ʹʔɤ ̇ʹʔɤͅΨ̇ͅ˓ɒ˓ζ, Ǹ˷ɒ ʹʔɤ ɒʧΤʧ˷ɤռ ŶǸͅʹ ʅǸ˰ʧ˓ʧǸ ,ͅ ̻Ǹͅʹ ͣʹͅǸ˷ʊɤ, ̻Ǹͅʹ 
΃ͣ, ̻Ǹͅʹ ̇ʹʔɤ ,ͅ Cʔʧ˰ɤͅǸ ʧͣ ʹʔɤ ɤ˷ɒ˓ɤͣͣ ΤǸͅʧɤʹζ ̇ʅ ȿɤʧ˷ʊ, Ǹ ɆͅɤǸʹ΃ͅɤ ̇ʅ ˰΃˓ʹʧ̻˓ɤ Ǹ˷ɒ 
Ɇ̇˷ʹͅǸɒʧɆʹ̇ͅζ ʧɒɤ˷ʹʧʹʧɤͣռ 

A Mɤɒ΃ͣǸ, Ǹ Cɤ˷ʹǸ΃ ,ͅ Ǹ Mʧ˷̇ʹǸ΃ ,ͅ Ǹ ŶɤʊǸͣ΃ͣ, ʹ ʔɤͣɤ ˃ ΃αʹǸ̻̇ͣɤɒ ȿɤʧ˷ʊͣ Ǹ˓˓ ͣ ʹǸ˷ɒ Ǹͣ 
ɤαǸ˰̻˓ɤͣ ̇ ʅ Ǹ˷ ʧ˷ʹɤ̻ͣͅɤɆʧɤͣ ˓ ɤʊɤ˷ɒǸͅζ Cʔʧ˰ɤͅǸ, ˷ ΃˰ɤ̇ͅ΃ͣ ̻ ̇ͅɒʧʊʧ̇΃ͣ Ɇ̇ͣͣͅՑȿͅɤɤɒͣ 
Ψʔ̇ͣɤ Ɇ̻̇̇ͅͅɤǸ˓ ʅ̇ͅ˰Ǹʹʧ̇˷ͣ ɤ˷ɒ̇Ψ ʹʔɤ˰ Ψʧʹʔ ΃˷˷Ǹʹ΃ͅǸ˓ ̻̇Ψɤͣͅռ E˰̻˓̇ζɤɒ ǸɆ̇ͣͣͅ 
ΤǸͅʧ̇΃ͣ Ɇ΃˓ʹ΃ͅǸ˓ Ǹ˷ɒ ͅɤ˓ʧʊʧ̇΃ͣ Ɇ̇˷ʹɤαʹͣ ʅ̇ͅ ˰ʧ˓˓ɤ˷˷ʧǸ, ʧ˷Ɇ˓΃ɒʧ˷ʊ CʔͅʧͣʹʧǸ˷, Eʊζ̻ʹʧǸ˷, 
�ͅɤɤˋ, I˷ɒʧǸ˷, Ǹ˷ɒ ṄͅɒʧɆ ˰ζʹʔ̇˓̇ʊζ, ̇˷ɤ Ɇ̇΃˓ɒ Ǹͣͣɤͅʹ ʹʔǸʹ ʹʔɤ Τɤͅζ ɤͣͣɤ˷Ɇɤ ̇ʅ 
Ǹ˓˓ ˰ζʹʔ̇˓̇ʊʧɤͣ ʧͣ ʊ̇ͅ΃˷ɒɤɒ ʧ˷ ʹʔɤ ʧɒɤǸ ̇ʅ ʹʔɤ Cʔʧ˰ɤͅǸ ՄTǸ΃̻ʹʧ΃ύ ԰ ǈɤͣɆʔǸ, ԐԎԎԙւ 
S̻ζͅǸˋ̇΃ ԰ SʹǸΤͅʧɒʧ, ԐԎԐԐՅռ Aͣ Ǹ ̻ ̇ʹɤ˷ʹ ɆʔǸͅǸɆʹɤͅ ʧ˷ Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ ʹ ʔ̇΃ʊʔʹ, Cʔʧ˰ɤͅǸ 
̻˓Ǹζͣ Ǹ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ ͅ ̇˓ɤ ʧ˷ ΨʔǸʹ MǸͅʧ˷Ǹ ǈǸͅ˷ɤͅ ɆǸ˓˓ͣ ծʹʔɤ ʅǸͣɆʧ˷Ǹʹʧ̇˷ Ψʧʹʔ ʅǸ˷ʹǸͣʹʧɆկ 
ՄǈǸͅ˷ɤ ,ͅ ԐԎԎԗ, ̻ռ ԐԓԒՅռ

Tʔɤ ɤ˷ɒ΃ͅʧ˷ʊ ̻̇Ψɤͅ ̇ʅ ʹʔʧͣ ʔɤʹɤ̇ͅʊɤ˷ɤ̇΃ͣ ǸͅɆʔɤʹζ̻ɤ ʧͣ ɤΤʧɒɤ˷ʹ ʹʔ̇ͅ΃ʊʔ ʧʹͣ ̻ɤͅՑ
ͣʧͣʹɤ˷Ɇɤ ʧ˷ ͣʹ̇ͅʧɤͣ Ψʧʹʔʧ˷ Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ ̻̻̇΃˓Ǹͅ Ɇ΃˓ʹ΃ͅɤռ �̇ͅ˰ ɆͅɤǸʹ΃ͅɤͣ ˓ʧˋɤ ΨɤͅɤՑ
Ψ̇˓Τɤͣ Ǹ˷ɒ ΤǸ˰̻ʧͅɤͣ ʹ̇ ʔ΃˰Ǹ˷ՑǸ˷ʧ˰Ǹ˓ ʔζȿͅʧɒͣ ͣ΃Ɇʔ Ǹͣ Ape Man, ̇ͅ Spider-Man 
ԻΨʔ̇, Ǹʅʹɤͅ ȿɤʧ˷ʊ ȿʧʹʹɤ˷ ȿζ Ǹ ͅ Ǹɒʧ̇ǸɆʹʧΤɤ ͣ ̻ʧɒɤ ,ͅ ɆǸ˷ Ɇ˓ʧ˰ȿ ΨǸ˓˓ͣ Ǹ˷ɒ ʔǸ˷ʊ ̇ ˷ Ɇɤʧ˓ʧ˷ʊͣԼ 
ʹ̇ ˰̇ͅɤ ͅɤɆɤ˷ʹ ͣʹ̇ͅʧɤͣ ̇ʅ ̇ͅȿ̇ʹͣ Ǹ˷ɒ ʔ΃˰Ǹ˷Փ˰ǸɆʔʧ˷ɤ Ɇζȿ̇ͅʊͣ, ʹʔɤ ɤ˷ɒ˓ɤͣͣ ΤǸͅʧɤʹζ 
̇ʅ ʅǸ˷ʹǸͣʹʧɆ ɆͅɤǸʹ΃ͅɤͣ Ǹͅɤ ͣζ˰ȿ̇˓ʧɆ ɤᾳ̻ɤͣͣʧ̇˷ͣ ̇ʅ ̇΃ͅ Ǹ̻ͣʧͅǸʹʧ̇˷ͣ, ɒɤͣʧͅɤͣ, ʅɤǸͣͅ, 
Ǹ˷ɒ ɤ˰̇ʹʧ̇˷ͣռ Tʔɤζ ʔǸΤɤ Ǹͣͣ΃˰ɤɒ Ǹ Ɇɤ˷ʹͅǸ˓ ̻̇ͣʧʹʧ̇˷ ʧ˷ ʹʔɤ Ɇ΃˓ʹ΃ͅǸ˓ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷, 
ɒʧͣͅ΃̻ʹʧ˷ʊ Ǹ˷ ծǸ̻̻ͅɤʔɤ˷ͣʧȿ˓ɤ Ψ̇ͅ˓ɒկ ʧ˷ ̇ ͅɒɤͅ ʹ ̇ ̇ ̻ɤ˷ ͣ ̻ǸɆɤ ʅ̇ͅ ̻ ̇ͣͣʧȿ˓ɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤͣ 
ՄǈǸͅ˷ɤ ,ͅ ԏԙԙԓ, ̻ռ αΤʧԼռ

Ŷ̇ɤʹ Ǹ˷ɒ Ɇ΃˓ʹ΃ͅǸ˓ ʔʧͣʹ̇ͅʧǸ˷ Ṙȿɤͅʹ Aͅʧ˷ʊʔ΃ͣͅʹ, Ψʔ̇ ʔǸͣ ʹͅǸ˷ͣ˓Ǹʹɤɒ ͣ΃ȿͣʹǸ˷ʹʧǸ˓ 
Ψ̇ͅˋͣ ʅ̇ͅ˰ �ͅɤɤˋ Ǹ˷ɒ AͅǸȿʧɆ Ɇ˓ǸͣͣʧɆͣ, ɆʔǸͅǸɆʹɤͅʧύɤͣ ˰ζʹʔͣ Ǹ˷ɒ ˓ɤʊɤ˷ɒͣ Ǹͣ ծɒ̇̇ͅՑ
ΨǸζͣ ȿɤʹΨɤɤ˷ ͅɤǸ˓˰ͣկ ʔɤ˓̻ʧ˷ʊ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ ʹ̇ ɒʧʊɤͣʹ ծʹʔɤʧͅ ͣɤ˷ͣɤ ̇ʅ ʹʔɤ Ψ̇ͅ˓ɒկ 
ՄAͅʧ˷ʊʔ΃ͣͅʹ, ԐԎԏԏ, ̻ ռ ԓԎԘւ ̻ ռ ԖԒՅռ Tʔɤͣɤ ̻ ͣζɆʔ̇˓̇ʊʧɆǸ˓ ǸͅɆʔɤʹζ̻ɤͣ Ǹͅɤ ծͣʹ̇ͅʧɤͣ ̇ ʅ ̇ ΃ͅ 
ͣɤǸͅɆʔ ʹʔ̇ͅ΃ʊʔ ʹʔɤ Ǹʊɤͣ ʅ̇ͅ ʹͅ΃ʹʔ, ʅ̇ͅ ˰ɤǸ˷ʧ˷ʊ, ʅ̇ͅ ͣʧʊ˷ʧʅʧɆǸ˷Ɇɤկ ՄCǸ˰̻ȿɤ˓˓ ɤʹ Ǹ˓ռ, 
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ԐԎԏԐ, ̻ ռ ԓՅռ Aͣ ˓ ʧʹɤͅǸͅζ Ǹ˷ɒ Ɇ΃˓ʹ΃ͅǸ˓ ΤɤʔʧɆ˓ɤͣ ʅ̇ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ʹ ʔɤ Ψ̇ͅ˓ɒ, ˰ ζʹʔͣ, Ǹ˷ɒ 
ʧʹͣ ʔζȿͅʧɒ ɆͅɤǸʹ΃ͅɤͣ, ʹʔɤζ Ǹͅɤ ʹʔ΃ͣ ծʹʔɤ ɤ˷ʹͅζՑ̻̇ʧ˷ʹͣ ʹ̇ Ǹ ɒɤɤ̻ɤͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ Ǹ 
Ɇ΃˓ʹ΃ͅɤժͣ  ΨǸζ ̇ʅ ʹʔʧ˷ˋʧ˷ʊկ ՄDǸΤʧͣ, ԐԎԏԖ, ̻ռ ԏԓՅռ

ŶͣζɆʔ̇˓̇ʊʧͣʹͣ Ǹ˷ɒ ͣɆʔ̇˓Ǹͣͅ ̇ʅ Ɇ̇˰̻ǸͅǸʹʧΤɤ ˰ζʹʔ̇˓̇ʊζ ʔǸΤɤ ˓̇˷ʊ ́΃ɤͣʹʧ̇˷ɤɒ ̇΃ͅ 
ɤ˷ɒ΃ͅʧ˷ʊ ʅǸͣɆʧ˷Ǹʹʧ̇˷ Ψʧʹʔ ʔζȿͅʧɒ ɆͅɤǸʹ΃ͅɤͣ, ʧ˷ ̻ǸͅʹʧɆ΃˓Ǹͅ ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ ʔζȿͅʧɒͣռ 
Sʧ˷Ɇɤ ʹ ʔɤ ̻ ʔʧ˓̻̇ͣ̇ʔɤͣͅ ̇ ʅ Ŷ˓Ǹʹ̇ժͣ  AɆǸɒɤ˰ζ Ǹͣͣɤͅʹɤɒ ʹ ʔǸʹ թʔ΃˰Ǹ˷ժ ɆǸ˷ ȿɤ ɒɤʅʧ˷ɤɒ ȿζ 
ʧʹͣ ɒʧͣʹʧ˷Ɇʹʧ̇˷ ʅ̇ͅ˰ ʹʔɤ թǸ˷ʧ˰Ǹ˓ժ, ʹʔɤ ȿǸͅͅʧɤͣͅ ȿɤʹΨɤɤ˷ ʹʔɤ ̻ͣɤɆʧɤͣ ʔǸΤɤ ȿɤɤ˷ ͅʧʊ̇ͅՑ
̇΃ͣ˓ζ Ǹ̻̻˓ʧɤɒռ �̇ͅ˰ ʹʔɤ Ǹ˷Ɇʧɤ˷ʹͣ ՄAͅʧͣʹ̇ʹ˓ɤ, Ŷ˓Ǹʹ̇, Ḣ˰ɤͅԼ ʹ̇ ԐԎthՑɆɤ˷ʹ΃ͅζ ʹʔʧ˷ˋɤͣͅ 
ՄHǸͅͅǸΨǸζ, AʊǸ˰ȿɤ˷, AͅǸʧɒ̇ʹʹʧԼ, ʹʔɤ ʅǸ΃˓ʹՑ˓ʧ˷ɤͣ ʹʔǸʹ ͣɤ̻ǸͅǸʹɤ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣ 
ʔǸΤɤ ȿɤɤ˷ ̻ ͅɤɒ̇˰ʧ˷Ǹ˷ʹ˓ζ ɒͅǸΨ˷ ȿζ ʹ ʔɤ ɒʧͣɆ̇΃ͣͅɤ ̇ ʅ ծΨɤͣʹɤͅ˷կ ̻ ʔʧ˓̻̇ͣ̇ʔʧɆǸ˓ ʹ ʔ̇΃ʊʔʹռ 
Tʔɤ ɒ΃Ǹ˓ Ǹ˷ʧ˰Ǹ˓Փʔ΃˰Ǹ˷ ʧɒɤ˷ʹʧʹζ ̇ ʅʹɤ˷ ͣ ɤͅΤɤɒ Ǹͣ Ǹ ˰ ɤʹǸ̻ʔ̇ͅ ʅ̇ͅ ɒʧɆʔ̇ʹ̇˰ʧɤͣ ˓ ʧˋɤ ɤΤʧ˓Ս
ʊ̇̇ɒ, ʧ˷ͣʹʧ˷ɆʹՍͅɤǸͣ̇˷, ̇ͅɒɤͅՍɒʧͣ̇ͅɒɤ ,ͅ ͣɤ˓ʅՍ̇ʹʔɤ ,ͅ Ǹ˷ɒ ʔ΃˰Ǹ˷Ս˷̇˷Ցʔ΃˰Ǹ˷, ͅɤΤɤǸ˓ʧ˷ʊ 
ʔ΃˰Ǹ˷ˋʧ˷ɒժͣ  Ǹ˷αʧɤʹζ Ǹȿ̇΃ʹ ʧʹͣ ̇ Ψ˷ ɤαʧͣʹɤ˷Ɇɤռ Aͣ ɆͅɤǸʹ΃ͅɤͣ ̇ ɆɆ΃̻ζʧ˷ʊ ʹ ʔɤ ˰ Ǹͅʊʧ˷ͣ ̇ ʅ 
ʔʧɤͅǸͅɆʔʧɆǸ˓ ȿʧ˷Ǹͅʧɤͣ, ʹ ʔɤ ʔζȿͅʧɒͣ, Ǹͣ ɤαǸ˰̻˓ɤͣ ̇ ʅ Ǹ˷ ʧ˰̻̇ͣͣʧȿ˓ɤ թOʹʔɤͅժ, ʹ ʔ΃ͣ ծͣɤͅΤɤ ʹ ̇ 
ɒɤ˓ʧ˷ɤǸʹɤ ʹ ʔɤ ʅǸ΃˓ʹՑ˓ʧ˷ɤͣ ̇ ʅ ɤαɤ˰̻˓Ǹͅζ Ǹ˷ɒ ˷ ̇ͅ˰ǸʹʧΤɤ ʔ΃˰Ǹ˷ʧʹζկ Մ�ͅǸʔǸ˰, ԐԎԎԐ, ̻ ռ ԏԙՅռ 
Sʧ˷Ɇɤ ʹ ʔɤζ ɒ̇ ˷ ̇ʹ ̻ ǸͅʹʧɆʧ̻Ǹʹɤ ʧ˷ ʹ ʔɤ Ɇ˓ǸͣͣʧʅʧɆǸʹ̇ͅζ ծ̇ͅɒɤͅ ̇ ʅ ʹ ʔʧ˷ʊͣկ, ʔζȿͅʧɒͣ Ǹͅɤ ͣ ζ˰Ց
ȿ̇˓ͣ ̇ ʅ Ǹ˓ʧɤ˷Ǹʹʧ̇˷ Ǹ˷ɒ ̇ ΃ͅ ̇ Ψ˷ ̇ ʹʔɤͅ˷ɤͣͣռ Tʔɤζ Ǹͅɤ ʹ ʔɤ ̻ ̇ʹɤ˷ʹ ɆʔǸͅǸɆʹɤͣͅ Ψʔ̇ͣɤ ʧ˷ʹɤͅՑ
˷Ǹ˓ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓ ʧ˷Ɇ̇ʔɤͅɤ˷Ɇɤ ծʹʔͅɤǸʹɤ˷ͣ ʹ̇ ͣ˰Ǹͣʔ ɒʧͣʹʧ˷Ɇʹʧ̇˷ͣկ ՄĊʔɤ˷, ԏԙԙԖ, ̻ռ ԖՅռ 
Hζȿͅʧɒͣ ʹʔ΃ͣ ͅɤʅ˓ɤɆʹ ̇΃ͅ Ǹ˷αʧɤʹζ Ɇ̇˷Ɇɤͅ˷ʧ˷ʊ Ɇ̇˷Ɇɤ̻ʹͣ ̇ʅ ʔ΃˰Ǹ˷ʧʹζ, ʧ˷ʹ̇ͅɒ΃Ɇʧ˷ʊ ʹʔɤ 
̻̇ʹɤ˷ʹʧǸ˓ ʅ̇ͅ ɒ΃Ǹ˓ʧʹʧɤͣ ʹ̇ ȿɤ ɒʧͣͅ΃̻ʹɤɒռ

�̇ͅ˰ �ʧ˓ʊǸ˰ɤͣʔ ʹ ̇ MǸͅΤɤ˓ Ċ˰ʧɆͣ, ˷ ǸͅͅǸʹʧΤɤͣ Ǹȿ̇΃ʹ ʹ ʔɤ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ̇ ʅ ͣ ̻ɤɆʧɤͣ 
ʔǸΤɤ ͣ ɤͅΤɤɒ Ǹͣ Ǹ ΤɤʔʧɆ˓ɤ ʅ̇ͅ ɒʧͣɆ΃ͣͣʧ˷ʊ ̇ ΃ͅ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ ʧɒɤǸͣ Ǹȿ̇΃ʹ ˓ ʧʅɤ, ɒɤǸʹʔ, ʹ ʧ˰ɤ, 
Ǹ˷ɒ ʧɒɤ˷ʹʧʹζռ Tʔɤζ ɤαɆʧʹɤ ̇ ΃ͅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ͣ, ˷ ɤʊ̇ʹʧǸʹʧ˷ʊ ΨʔǸʹ Ψɤ ˰ ʧʊʔʹ ʔǸΤɤ ȿɤɤ˷, ΨʔǸʹ 
Ψɤ ˰ ʧʊʔʹ ȿɤɆ̇˰ɤ, ̇ ͅ ΨʔǸʹ Ψɤ ʅɤǸͅ ʹ ΃ͅ˷ʧ˷ʊ ʧ˷ʹ̇ ̇ ͅ Ǹ̻ͣʧͅɤ ʹ ̇ ȿɤռ ǈʔǸʹ ˓ ʧɤͣ Ǹʹ ʹ ʔɤ ʔɤǸͅʹ ̇ ʅ 
ʹʔɤͣɤ ˰ ζʹʔͣ Ǹ˷ɒ ͣ ʹ̇ͅʧɤͣ ʧͣ ʹ ʔ΃ͣ ̇ ΃ͅ ʧ˷ʹͅʧ˷ͣʧɆ ʅɤǸͅ ̇ ʅ, Ǹ˷ɒ ɒɤͣʧͅɤ ʅ̇ ,ͅ ɆʔǸ˷ʊɤ Ǹ˷ɒ ˷ ̇Τɤ˓ʹζռ1  
Iʅ Ψɤ ɆǸ˷ ɆʔǸ˷ʊɤ, ʧʅ Ψɤ ɆǸ˷ ʹͅǸ˷ͣʅ̇ͅ˰ ʧ˷ʹ̇ ͣ΃Ɇʔ ʅ̇ͅɤʧʊ˷ ʔζȿͅʧɒ ȿɤʧ˷ʊͣ, Ψ̇΃˓ɒ ʹʔʧͣ 
Ǹ˓ʹɤͅǸʹʧ̇˷ ɒɤ̻ͅʧΤɤ ΃ͣ ̇ʅ ̇΃ͅ ʧɒɤ˷ʹʧʹζ, Ǹ˷ɒ ɤΤɤ˷ ̇ʅ ̇΃ͅ ͣɤ˷ͣɤ ̇ʅ ʔ΃˰Ǹ˷ʧʹζԵ 

Aͣ ȦͅʧǸ SǸα Ǹͅʊ΃ɤͣ ʧ˷ ʔɤͅ ȿ̇̇ˋ Imaginary Animals, ʔζȿͅʧɒͣ ̻ͅɤͣɤ˷ʹ ̇΃ͅ ծǸ˰̇ͅՑ
̻ʔ̇΃ͣ ʅɤǸͣͅ Ǹͣ թ˰̇˷ͣʹɤͣͅժ Ψʔʧ˓ɤ ɤ˰ȿ̇ɒζʧ˷ʊ ̇΃ͅ ʔ̻̇ɤͣ Ǹͣ թΨ̇˷ɒɤͣͅժկ Ǹ˷ɒ ζɤʹ, ͣʔɤ 

1    Ŷɤͣ̇ͅ˷Ǹ˓ʧʹζ ˷ɤ΃̇ͣͅɆʧɤ˷Ɇɤ ͅɤͣɤǸͅɆʔ ʔǸͣ ͣʔ̇Ψ˷ ʹʔǸʹ Ǹ ͅ΃ͣʔ ̇ʅ ɒ̻̇Ǹ˰ʧ˷ɤ ̻̇ͅ˰̇ʹɤͣ ɤα̻˓̇ͅǸʹʧ̇˷ 
Ǹ˷ɒ ʧͣ Ǹͣͣ̇ɆʧǸʹɤɒ Ψʧʹʔ ˷̇Τɤ˓ʹζՑͣɤɤˋʧ˷ʊ ȿɤʔǸΤʧ̇ ռͅ Iʹ ʧͣ ȿɤ˓ʧɤΤɤɒ ʹʔǸʹ ʹʔʧͣ ʧͣ Ǹ˷ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ʹͅǸʧʹ ʹʔǸʹ 
˰̇ʹʧΤǸʹɤɒ ɤǸͅ˓ζ ʔ΃˰Ǹ˷ͣ ʹ ̇ ɤα̻˓̇ͅɤ Ǹ˷ɒ ˓ ɤǸͅ˷ Ǹȿ̇΃ʹ ˷ ɤΨ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹͣ Ǹͣ Ψɤ˓˓ Ǹͣ ̻ ̇ͅ˰̇ʹʧ˷ʊ Ǹ ʹ ɤ˷ɒɤ˷Ɇζ 
ʹ̇ΨǸͅɒͣ ʧ˷˷̇ΤǸʹʧ̇˷ Ǹ˷ɒ ɆͅɤǸʹʧΤʧʹζռ O˷ ʹʔɤ ̇ʹʔɤͅ ʔǸ˷ɒ, ɒ̻̇Ǹ˰ʧ˷ɤ ʧͣ Ǹ˓ͣ̇ ͅɤ̻ͣ̇˷ͣʧȿ˓ɤ ʅ̇ͅ թ΃˷ɆɤͅʹǸʧ˷ʹζՑ
ͅɤ˓Ǹʹɤɒ Ǹ˷αʧɤʹζժ, ɒͅʧΤʧ˷ʊ ɒɤʅɤ˷ͣʧΤɤ ǸΤɤͣͅʧ̇˷Ց̇ͅʧɤ˷ʹɤɒ ͅɤ̻ͣ̇˷ͣɤͣ ͣ΃Ɇʔ Ǹͣ ʅɤǸͅ Ǹ˷ɒ ̻Ǹ˷ʧɆռ Tʔʧͣ ʧ˰̻˓ʧɤͣ 
ʹʔǸʹ Ǹ˷ζʹʔʧ˷ʊ ΨʔʧɆʔ ʧͣ ˷̇Τɤ˓, Ǹ˷ɒ ʹʔ΃ͣ ΃˷ɆɤͅʹǸʧ˷ ̇ͅ ΃˷ˋ˷̇Ψ˷, ʧͣ Ǹ ̻ͣɤɆʧʅʧɆ ʹζ̻ɤ ̇ʅ ͣʹʧ˰΃˓΃ͣ ʹʔǸʹ ɆǸ˷ ȿɤ 
̻ɤͅɆɤʧΤɤɒ Ǹͣ ȿ̇ʹʔ ʹʔͅɤǸʹɤ˷ʧ˷ʊ Ǹ˷ɒ ̻̇ͅ˰ʧͣʧ˷ʊ Ǹʹ ʹʔɤ ͣǸ˰ɤ ʹʧ˰ɤ ՄDɤǕ̇΃˷ʊ, ԐԎԏԒՅռ
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Ɇ̇˷Ɇ˓΃ɒɤͣ, ծʹʔɤʧͅ ʊͅɤǸʹɤͣʹ ͣɤͅΤʧɆɤ ˰Ǹζ ȿɤ ʹ̇ Ɇ̇˷ʹʧ˷΃Ǹ˓˓ζ ɆʔǸ˓˓ɤ˷ʊɤ ̇΃ͅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷, 
ɒʧͅɤɆʹʧ˷ʊ ΃ͣ ȿɤζ̇˷ɒ ʹʔɤ ˓ʧ˰ʧʹǸʹʧ̇˷ͣ ̇ʅ ̇΃ͅ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ȿɤ˓ʧɤʅͣ Ǹ˷ɒ ɤα̻ɤɆʹǸʹʧ̇˷ͣկ 
ՄSǸα, ԐԎԏԒ, ̻ռ αԼ
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I˰Ǹʊʧ˷ɤ ζ̇΃ ͣ ʹ΃˰ȿ˓ɤ ΃̻̇˷ Ǹ ȿɤʧ˷ʊ ȿ̇ͅ˷ ʅ̇ͅ˰ ʹ ʔɤ ΃˷ʧ̇˷ ̇ ʅ ˰ Ǹ˷ Ǹ˷ɒ ȿ΃˓˓ռ 
Iʹͣ ΃̻̻ɤͅ ʅ̇ͅ˰ ʧͣ Ǹɒ̇ͅ˷ɤɒ Ψʧʹʔ ˰Ǹ˃ɤͣʹʧɆ Ǹ˷ɒ ʅ̇ͅ˰ʧɒǸȿ˓ɤ ʔ̇ͅ˷ͣ, ʔɤǸΤʧɤͅ 
Ǹ˷ɒ ˓Ǹͅʊɤͅ ʹʔǸ˷ ʧʹͣ ̇Ψ˷ ʅͅǸ˰ɤ ͣʔ̇΃˓ɒ ȿɤǸ ռͅ Ǖɤʹ, ʹʔɤ ˓̇Ψɤͅ ̻Ǹͅʹ ˰ʧ̇ͣͅͅͅ 
ζ̇΃ͅ ̇Ψ˷, Ǹˋʧ˷ ʹ̇ ζ̇΃ͅ ȿʧ̇˓̇ʊʧɆǸ˓ ʅ̇ͅ˰, ˰ǸʹɆʔʧ˷ʊ ζ̇΃ͅ ̇Ψ˷ ͣʹͅɤ˷ʊʹʔ, 
ʅ̇ͅʹʧʹ΃ɒɤ Ǹ˷ɒ ɤͣͣɤ˷Ɇɤռ S΃̻̻̇ͣɤ ζ̇΃ ɤ˷ɒ ΃̻ ʧ˷ Ǹ ʹɤͅͅʧʹ̇ͅʧǸ˓ ̇ͅ ʅɤǸͅʅ΃˓ 
ɒʧ̻ͣ΃ʹɤ, ɤ˷ʹǸ˷ʊ˓ɤɒ ʧ˷ Ǹ Ɇ̇˷ʅ˓ʧɆʹ ʧ˷ ΨʔʧɆʔ ζ̇΃ ɆǸ˷˷̇ʹ ̻ͅɤΤǸʧ˓, Ǹ ȿǸʹʹ˓ɤ ̇ʅ 
ʧ˷ͣ΃̻ɤͅǸȿ˓ɤ ̇ɒɒͣռ Ǖ̇΃ ʅʧ˷ɒ ζ̇΃ͣͅɤ˓ʅ ΃˷Ǹȿ˓ɤ ʹ̇ Ɇ̇΃˷ʹɤͅ ʹʔɤ ɒ̇˰ʧ˷Ǹ˷Ɇɤ 
̇ʅ ʧʹͣ ʅ̇ͅ˰ʧɒǸȿ˓ɤ ΃̻̻ɤͅՑȿ̇ɒζ ǸɒΤǸ˷ʹǸʊɤ Փ ʹ̇̇ ̇ͅȿ΃ͣʹ ʹ̇ Ɇ̇˷ʹɤͣʹ, ʹ̇̇ 
ͣ΃ȿͣʹǸ˷ʹʧǸ˓ ʹ̇ ɒɤʅζռ S΃ͅΤʧΤǸ˓ ʹʔ΃ͣ Ɇ̇˰̻ɤ˓˓ʧ˷ʊ ζ̇΃ ʹ̇ ͣʹͅʧˋɤ ʹʔɤ ɆͅɤǸʹ΃ͅɤ, 
ζ̇΃ ɒɤ˓ʧΤɤͅ ʹ ʔɤ ʅǸʹǸ˓ ȿ˓̇Ψռ ǈ̇΃˓ɒ ζ̇΃ ʔǸΤɤ ʹ ʔɤ˷ ̀ ʧ˓˓ɤɒ Ǹ ʅɤ˓˓̇Ψ ʔ΃˰Ǹ˷, ̇ ͅ 
a Τʧʊ̇̇ͅ΃ͣ Ǹ˷ɒ ͣ ̻˓ɤ˷ɒʧɒ Ǹ˷ʧ˰Ǹ˓ ɆͅɤǸʹ΃ͅɤԵ 
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TǸ΃ͅ΃ͣ Ի̻̇˓ζ΃ͅɤʹʔǸ˷ɤ, ͅ΃ȿȿɤ ,ͅ ΨǸα, ԐԎԏԔ՞ԐԎԏԖՅ
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TΨ̇ ʹ ʔ̇΃ͣǸ˷ɒ ζɤǸͣͅ Ǹʊ̇, ʧ˷ ʔʧͣ Metamorphoses, ʹ ʔɤ Ṙ˰Ǹ˷ ̻ ̇ɤʹ OΤʧɒ ɒɤ̻ʧɆʹɤɒ ȿ̇ʹʔ 
˷Ǹʹ΃ͅɤ Ǹ˷ɒ ʔ΃˰Ǹ˷ʧʹζ Ǹͣ Ǹ ˷ ɤΨ˓ζ ȿ̇ͅ˷, ɆʔǸ̇ʹʧɆ, Ǹ˷ɒ ɤΤɤͅՑɆʔǸ˷ʊʧ˷ʊ Ψʔʧͅ˓̻̇̇˓, Ψʔɤͅɤ Ǹ˓˓ 
˰Ǹʹʹɤ ,ͅ Ǹ˷ʧ˰Ǹʹɤ Ǹ˷ɒ ʧ˷Ǹ˷ʧ˰Ǹʹɤ, ΨǸͣ ɆǸ΃ʊʔʹ ΃̻ ʧ˷ Ǹ ɆζɆ˓ɤ ̇ ʅ ̻ ʔζͣʧɆǸ˓ Ǹ˷ɒ ˰ ɤʹǸ̻ʔ̇ͅʧɆǸ˓ 
ɆʔǸ˷ʊɤռ A˓˓ ȿɤʧ˷ʊͣ ծʹͅǸ˷ͣʅ̇ͅ˰ɤɒ ʧ˷ʹ̇ ͣ ʔǸ̻ɤͣ ̇ ʅ Ǹ ɒʧʅʅɤͅɤ˷ʹ ̀ ʧ˷ɒկ ՄOΤʧɒ, Ɇռ Ԙ CE, Ɇʧʹɤɒ 
ʧ˷ I˷˷ɤͣ, ԏԙԔԔ, ̻ ռ ԐԙՅ: ʅ̇ͅ˰ ʔ΃˰Ǹ˷ ʹ ̇ Ǹ˷ʧ˰Ǹ˓, ʔ΃˰Ǹ˷ ʹ ̇ Ǹ ɒɤɤ ,ͅ ȿɤǸͅ ̇ ͅ ͣ ̻ʧɒɤ ,ͅ ʔ΃˰Ǹ˷ 
ʹ̇ ʧ˷Ǹ˷ʧ˰Ǹʹɤ ̇ ȿ˃ɤɆʹͣ, Ψʔɤͅɤȿζ ˰ ɤ˷ Ǹ˷ɒ Ψ̇˰ɤ˷ ȿɤɆ̇˰ɤ ʹ ͅɤɤͣ, ͣ ʹ̇˷ɤͣ, Ǹ˷ɒ ͣ ʹǸʹ΃ɤͣւ 
ʹ̇ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ ̇ ʅ ʊɤ˷ɒɤ ,ͅ Ɇ̇˓̇ ,ͅ ˰ ǸʹɤͅʧǸ˓ʧʹζռ “Lʧˋɤ ̻ ˓ʧǸ˷ʹ ΨǸα ΨʔʧɆʔ, ͣ ʹǸ˰̻ɤɒ Ψʧʹʔ 
˷ɤΨ ɒɤͣʧʊ˷ͣ, ɒ̇ɤͣ ˷ ̇ʹ ͅ ɤ˰Ǹʧ˷ Ǹͣ ʧʹ ΨǸͣ, ̇ ͅ ̀ ɤɤ̻ ʹ ʔɤ ͣ Ǹ˰ɤ ͣ ʔǸ̻ɤ, ԽսԿ ȿ΃ʹ ʧ˷Ɇ̻̇̇ͅͅǸʹɤͣ 
ʧʹͣɤ˓ʅ ʧ˷ ɒʧʅʅɤͅɤ˷ʹ ʅ̇ͅ˰ͣռ ԽռռռՇ EΤɤͅζʹʔʧ˷ʊ ʧͣ ʧ˷ Ǹ ͣ ʹǸʹɤ ̇ ʅ ʅ˓΃α, Ǹ˷ɒ Ɇ̇˰ɤͣ ʧ˷ʹ̇ ȿɤʧ˷ʊ Ǹͣ Ǹ 
ʹͅǸ˷ͣʧɤ˷ʹ Ǹ̻̻ɤǸͅǸ˷Ɇɤկ ՄOΤʧɒ, ʧȿʧɒռ, ̻ ռ ԒԒԙՅռ Tʔɤ ʹ ʧʹ˓ɤ ̇ ʅ ʔʧͣ Ɇ̇˓˓ɤɆʹʧ̇˷ ̇ ʅ ̻ ̇ɤ˰ͣ, ͅ ɤʅɤͅՑ
ͅʧ˷ʊ ʹ ̇ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ, ʹ ̇ Ǹ ɆʔǸ˷ʊʧ˷ʊ ̇ ʅ ͣ ʔǸ̻ɤ, ʧͣ Ǹ ˰ ̇ʹʧʅ ͅ ΃˷˷ʧ˷ʊ ʹ ʔ̇ͅ΃ʊʔ ʔʧͣ Τɤͣͅɤռ 
�̇ͅ˰ ʹ ʔɤ ʅʧʊʔʹͣ ̇ ʅ Cɤ˷ʹǸ΃ͣͅ Իʔ΃˰Ǹ˷Սʔ̇ͣͅɤ ʔζȿͅʧɒͣԼ ʹ ̇ ʹ ʔɤ ͣ ʹ̇ͅζ ̇ ʅ թʹʔɤ ˰ Ǹ˷ ʔǸ˓ʅ ȿ΃˓˓, 
ʹʔɤ ȿ΃˓˓ ʔǸ˓ʅ ˰ Ǹ˷ժ Իծͣɤ˰ʧȿ̇Τɤ˰́΃ɤ Τʧͅ΃˰, ͣ ɤ˰ʧΤʧͅ΃˰́΃ɤ ȿ̇Τɤ˰կԼ, ʹ ̇ ʹ ʔɤ ̻ ̇˓ζ˰̻̇ͅʔʧɆ 
SǸ˓˰ǸɆʧͣ2 ɆͅɤǸʹ΃ͅɤ Ǹ˷ɒ ͣ˷ǸˋɤՑ˓ʧˋɤ CǸɒ˰΃ͣ, OΤʧɒ ʹͅǸ˷ͣʅ̇ͅ˰ͣ ʔʧͣ ɆʔǸͅǸɆʹɤͣͅ ʧ˷ʹ̇ Ǹ 

Ԑ    SǸ˓˰ǸɆʧͣ ΨǸͣ Ǹ ˷ǸʧǸɒ ԻǸ ˷ζ˰̻ʔԼ ɒΨɤ˓˓ʧ˷ʊ ʧ˷ Ǹ ̻ͣͅʧ˷ʊ ʧ˷ CǸͅʧǸ, A˷Ǹʹ̇˓ʧǸռ Sʔɤ ʅ΃ͣɤɒ Ψʧʹʔ ʔɤͅ 
΃˷ͅɤ́΃ʧʹɤɒ ˓̇Τɤ, ʹʔɤ ʊ̇ɒ Hɤͅ˰Ǹ̻ʔ̇ͅɒʧʹ΃ͣ, ȿɤɆǸ΃ͣɤ ̇ʅ ʔɤͅ Ψʧͣʔ ʹ̇ ȿɤ ΃˷ʧʹɤɒ Ψʧʹʔ ʔʧ˰ ʅ̇ͅɤΤɤ ,ͅ ɆͅɤǸʹʧ˷ʊ 
ʹʔɤ ʅʧͣͅʹ ʔɤͅ˰Ǹ̻ʔ̇ͅɒʧʹɤ ʹ̇ ʅɤǸʹ΃ͅɤ ʧ˷ Ǹ ˰ζʹʔռ ծռռռ ʹʔɤʧͅ ȿ̇ɒʧɤͣ Ψɤͅɤ ΃˷ʧʹɤɒ Ǹ˷ɒ ʅ̇ͅ˰ ȿɤʧ˷ʊ ʹΨ̇ ̻ɤͣ̇ͅ˷ͣ 
ʹʔɤζ ȿɤɆǸ˰ɤ ̇˷ɤռ Aͣ Ψʔɤ˷ Ǹ ʊǸͅɒɤ˷ɤͅ ʊͅǸʅʹͣ Ǹ ȿͅǸ˷Ɇʔ ̇˷ʹ̇ Ǹ ʹͅɤɤ, Ǹ˷ɒ ͣɤɤͣ ʹʔɤ ʹΨ̇ ΃˷ʧʹɤ Ǹͣ ʹʔɤζ 
ʊ̇ͅΨ, Ǹ˷ɒ Ɇ̇˰ɤ ʹ̇ ˰Ǹʹ΃ͅʧʹζ ʹ̇ʊɤʹʔɤ ,ͅ ͣ̇ Ψʔɤ˷ ʹʔɤʧͅ ˓ʧ˰ȿͣ ˰ɤʹ ʧ˷ ʹʔǸʹ Ɇ˓ʧ˷ʊʧ˷ʊ ɤ˰ȿͅǸɆɤ ʹʔɤ ˷ζ˰̻ʔ 
Ǹ˷ɒ ʹʔɤ ȿ̇ζ Ψɤͅɤ ˷̇ ˓̇˷ʊɤͅ ʹΨ̇, ȿ΃ʹ Ǹ ͣʧ˷ʊ˓ɤ ʅ̇ͅ˰, ̻̇ͣͣɤͣͣɤɒ ̇ʅ Ǹ ɒ΃Ǹ˓ ˷Ǹʹ΃ͅɤ, ΨʔʧɆʔ Ɇ̇΃˓ɒ ˷̇ʹ ȿɤ 
ɆǸ˓˓ɤɒ ˰Ǹ˓ɤ ̇ͅ ʅɤ˰Ǹ˓ɤ, ȿ΃ʹ ͣɤɤ˰ɤɒ ʹ̇ ȿɤ Ǹʹ ̇˷Ɇɤ ȿ̇ʹʔ Ǹ˷ɒ ˷ɤʧʹʔɤ ռͅկ ՄOΤʧɒ, ʧȿʧɒռ, ̻ռ ԏԎԓ, ʹͅǸ˷ͣ˓Ǹʹɤɒ ȿζ 
MǸͅζ I˷˷ɤͣԼռ

The Man Half Bull – The Bull Half Man

All that you touch 
You Change. 

All that you Change 
Changes you. 

The only lasting truth 
is Change.

Octavia Butler 
(1993, from Parable of the Sower, set in 2024)
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Ψʧɒɤ ͅ Ǹ˷ʊɤ ̇ ʅ ʔζȿͅʧɒ ɤ˷ʹʧʹʧɤͣռ Ŷͅɤͣɤ˷ʹʧ˷ʊ ʹ ʔɤ ծ́΃ǸͣʧՑɒʧΤʧ˷ɤ Ǹ˷ɒ ɤʹʔʧɆǸ˓˓ζ ʧ˰̻ɤɆɆǸȿ˓ɤ 
ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ, ʹ ̇ ȿɤͣʹʧǸ˓ Ǹ˷ɒ ȿ˓Ǹ̻ͣʔɤ˰̇΃ͣկ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ Մ�ʧ˓ɒɤ˷ʔǸͅɒ ԰ ǭʧͣͣ̇ͣ, ԐԎԏԖ, 
̻ռ ԐԖՅ, Metamorphosis ʧͣ Ǹ ʔʧͣʹ̇ͅζ ̇ ʅ ʹ ʔɤ Ψ̇ͅ˓ɒ ʹ ̇˓ɒ ʹ ʔ̇ͅ΃ʊʔ Ɇ̻̇̇ͅͅɤǸ˓ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ռ 

 
“Dixit, et ut serpens in longam tenditur alvum durataeque cuti 
squamas increscere sentit nigraque caeruleis variari corpora guttis. 
In pectusque cadit pronus. Commissaque in unum paulatim tereti 
tenuantur acumine crura.”

ծAͣ ʔɤ ̻ͣ̇ˋɤ ʔɤ ΨǸͣ Ǹ ͣ˷Ǹˋɤ ʹʔǸʹ ͣʹͅɤʹɆʔɤɒ Ǹ˓̇˷ʊ ʹʔɤ ʊ̇ͅ΃˷ɒռ 
OΤɤͅ ʔʧͣ Ɇ̇Ǹͣͅɤ˷ɤɒ ͣˋʧ˷ ʔɤ ʅɤ˓ʹ ͣɆǸ˓ɤͣ ʅ̇ͅ˰ Ǹ˷ɒ ȿ˓΃ʧͣʔ ˰Ǹͅˋʧ˷ʊͣ ̻ͣ̇ʹ 
ʔʧͣ ȿ˓ǸɆˋɤ˷ɤɒ ȿ̇ɒζռ Ŷ̇ͅ˷ɤ ΃̻̇˷ ʔʧͣ ȿͅɤǸͣʹ ʔɤ ʅɤ˓˓ռ  Hʧͣ ˓ ɤʊͣ Ψɤͅɤ ˃ ̇ʧ˷ɤɒ, 
Ǹ˷ɒ ʊͅǸɒ΃Ǹ˓˓ζ, ʹʔɤζ ʹǸ̻ɤͅɤɒ ʹ̇ Ǹ ˓̇˷ʊ ͣ˰̇̇ʹʔ ̻̇ʧ˷ʹɤɒ ʹǸʧ˓ռկ

OΤʧɒ, MɤʹǸ˰̻̇ͅʔ̇ͣɤͣ ԻɆռ Ԙ CEՅ

OΤʧɒժͣ  ɤα̻˓̇ͅǸʹʧ̇˷ ̇ ʅ ̻ ̇˓ζ˰̻̇ͅʔ̇΃ͣ ɒʧΤɤͣͅʧʹζ Ǹ˷ɒ ʹ ʔɤ Ɇɤ˓ɤȿͅǸʹʧ̇˷ ̇ ʅ Ɇ̇˰̻˓ɤʹɤ ɆʔǸ˷ʊɤԒ 
ɤᾳ̻ɤͣͣɤͣ ʹ ʔɤ ȿ̇΃˷ɒ˓ɤͣͣ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ ʅ ʹ ʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ Ǹ˷ɒ ʹ ʔɤ ˰ ΃ʹǸȿʧ˓ʧʹζ ̇ ʅ ʔ΃˰Ǹ˷ 
ɤα̻ɤͅʧɤ˷Ɇɤռ I˷ ʹʔʧͣ ˰΃˓ʹʧʅǸɆɤʹɤɒ Ǹ˷ɒ ΃˷Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ Τʧͣʧ̇˷ ̇ʅ ʹʔɤ ΃˷ʧΤɤͣͅɤ, OΤʧɒ 
ǸɆʔʧɤΤɤɒ Ǹ Ɇ̇˰̻˓ɤʹɤ ȿͅɤǸˋɒ̇Ψ˷ ̇ʅ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ʅ̇ͅ˰ͣ, ̻΃ʹʹʧ˷ʊ ʹ̇ʊɤʹʔɤͅ Ǹ թ̻ǸͣՑ
ʹʧɆʔɤ ̇ʅ ʊɤ˷ͅɤͣժ, Ǹ ʔζȿͅʧɒ Ψ̇ͅˋ ̇ʅ ̻̇ͣͅɤ ʅʧ˓˓ɤɒ Ψʧʹʔ ̻̇ͣͣʧȿ˓ɤ ȿɤʧ˷ʊͣ, ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ̇΃ͅ 
̻ɤ̻ͣͅɤɆʹʧΤɤͣ ʹ̇ ʹʔʧͣ ɒǸζռ DɤǸ˓ʧ˷ʊ Ψʧʹʔ ΤǸͅʧ̇΃ͣ ͅɤ˓Ǹʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ, Ǹ˷ʧ˰Ǹ˓ͣ, 
˰ǸʹɤͅʧǸ˓ͣ, Ǹ˷ɒ ̇ȿ˃ɤɆʹͣ Իʹʔ̇ͅ΃ʊʔ ˰ɤɒʧǸʹʧ̇˷, ˰ɤʹǸ˰̻̇ͅʔ̇ͣʧͣ, Ǹ˷ɒ ˰ɤͅʊʧ˷ʊԼ, ʹʔɤͣɤ 
ʔζȿͅʧɒͣ Ǹͅɤ Ǹ ʹɤͣʹʧ˷ʊ ʊ̇ͅ΃˷ɒͣ ʅ̇ͅ ɤα̻˓̇ͅʧ˷ʊ ̻̇ͣͣʧȿ˓ɤ ΨǸζͣ ̇ʅ ȿɤʧ˷ʊ ʧ˷ ʹʔɤ Ψ̇ͅ˓ɒռ 
Metamorphoses ʹ ʔ΃ͣ ȿɤɆǸ˰ɤ ̇ ˷ɤ ̇ ʅ ʹ ʔɤ ˰ ̇ͣʹ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ ͣ ̇΃ͅɆɤͣ ʅ̇ͅ ɒʧͣɆ΃ͣͣʧ̇˷ͣ 
Ǹ˷ɒ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ͣ ̇ʅ ΤǸͅʧ̇΃ͣ ʔ΃˰Ǹ˷Ս˷̇˷Ցʔ΃˰Ǹ˷ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣռ4

Aͣ ˰ Ǹͅˋɤͣͅ ̇ ʅ ʹ ʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ̇ ʅ ̇ ΃ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ, ʔζȿͅʧɒͣ ԻΨʔɤʹʔɤͅ Ǹ˷ʧ˰Ǹʹɤ ˓ ʧˋɤ 
ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ ̇ͅ ʧ˷Ǹ˷ʧ˰Ǹʹɤ ˓ʧˋɤ ʔ΃˰Ǹ˷Փ̇ȿ˃ɤɆʹՍ˰ǸɆʔʧ˷ɤԼ ʔǸΤɤ ͣʧ˷Ɇɤ ȿɤɤ˷ ͅɤ˷ɤʊ̇ʹʧՑ
Ǹʹɤɒ ʧ˷ ʹ ʔɤ̇ͅζ Ǹͣ Ψɤ˓˓ Ǹͣ ʧ˷ Ǹͅʹ Ǹ˷ɒ ̻ ̻̇΃˓Ǹͅ Ɇ΃˓ʹ΃ͅɤռ C΃˓ʹ΃ͅǸ˓ ʔʧͣʹ̇ͅʧǸ˷ S΃ͅɤˋʔǸ DǸΤʧɤͣ 
ɒɤͣɆͅʧȿɤͣ ʔζȿͅʧɒͣ Ǹͣ ծʹʔǸʹ ΨʔʧɆʔ Ǹ̻̻ɤǸͣͅ ͣʹͅǸ˷ʊɤ ʹ̇ ̇΃ͅ ɤζɤͣկ ՄDǸΤʧɤͣ, ԐԎԏԖ, ̻ռԏԓՅռ 

Ԓ    ծO˰˷ʧǸ ˰΃ʹǸ˷ʹ΃ͅ ˷̇ͣ ɤʹ ˰΃ʹǸ˰΃ͅ ʧ˷ ʧ˓˓ʧͣկ: A˓˓ ʹʔʧ˷ʊͣ ɆʔǸ˷ʊɤ, Ǹ˷ɒ Ψɤ ɆʔǸ˷ʊɤ Ψʧʹʔ ʹʔɤ˰ 
ԻʹͅǸ˷ͣ˓Ǹʹɤɒ ȿζ MǸͅζ I˷˷ɤͣԼռ
4    Eʹζ˰̇˓̇ʊʧɆǸ˓˓ζ, ʹͅǸ˷ͣՑʅ̇ͅ˰Ǹʹʧ̇˷ ˓ʧʹɤͅǸ˓˓ζ ˰ɤǸ˷ͣ թȿɤζ̇˷ɒ ʅ̇ͅ˰ժ, ̇ͅ ժɆʔǸ˷ʊʧ˷ʊ ʹʔɤ ʅ̇ͅ˰ ̇ʅժ, 
Ψʔʧ˓ɤ ˰ɤʹǸ˰̻̇ͅʔ̇ͣʧͣ Իʅ̇ͅ˰ ʹʔɤ �ͅɤɤˋ թʹͅǸ˷ͣʅʧʊ΃ͅɤɒժԼ ɒɤͣɆͅʧȿɤͣ ʹʔʧͣ Ɇ̇˷Τɤͣͅʧ̇˷ ̻̇ͅɆɤͣͣռ I˷ ȿʧ̇˓̇ʊζ, 
ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ɆǸ˷ ͅ ɤʅɤͅ ʹ ̇ Ǹ˷ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ̻ ̇ͅɆɤͣͣ, Ǹ ɆʔǸ˷ʊɤ ̇ ʅ ͣ ʹͅ΃Ɇʹ΃ͅɤ ̇ ʅ Ǹ˷ ̇ ͅʊǸ˷ʧͣ˰ Ǹͣ ʧʹ ̻ Ǹͣͣɤͣ 
ʹʔ̇ͅ΃ʊʔ ͣʹǸʊɤͣ ̇ʅ ˰ɤʹǸ˰̻̇ͅʔ̇ͣʧͣ ʅ̇ͅ˰ ̇˷ɤ ̻ʔǸͣɤ ̇ʅ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ʹ̇ ʹʔɤ ˷ɤαʹ, ˓ʧˋɤ ʹʔɤ ɆʔǸ˷ʊɤͣ 
̇ʅ ʧ˷ͣɤɆʹ ˰ɤʹǸ˰̻̇ͅʔ̇ͣʧͣ ʅ̇ͅ˰ ˓ǸͅΤǸ˓ ʹ̇ Ǹɒ΃˓ʹ ͣʹǸʊɤ, ̇ͅ ʹʔɤ ʊɤ˷ɤʹʧɆ Ǹ˓ʹɤͅǸʹʧ̇˷ ̇ʅ Ǹ˷ ̇ͅʊǸ˷ʧͣ˰ ʧ˷ ʹʔɤ 
ͣɆʧɤ˷Ɇɤ ˓Ǹȿռ



ANA RAJČEVIĆ     CHIMERA: THE ANIMAL, THE MACHINE, AND THE ALMOST HUMAN

Ԓԗ

Tʔɤζ Ǹͅɤ ʹͅǸ˷ͣʊͅɤͣͣʧΤɤ ȿɤʧ˷ʊͣ ʹʔǸʹ ̻̇ͅΤ̇ˋɤ Ǹ ͅɤǸɆʹʧ̇˷, ʹʔͅɤǸʹɤ˷ʧ˷ʊ ̇΃ͅ Ɇ̇˰˰̇˷ 
ͣζͣʹɤ˰ͣ ̇ʅ ˋ˷̇Ψ˓ɤɒʊɤ Ψʧʹʔ ʹʔɤʧͅ ̻̻̇ͅɤ˷ͣʧʹζ ʅ̇ͅ Ɇ΃˓ʹ΃ͅǸ˓ Ǹ˷ɒ ͣɆʧɤ˷ʹʧʅʧɆ ͣʔʧʅʹͣ Ǹ˷ɒ 
Τʧ̇˓Ǹʹʧ̇˷ͣռ Aͣͣ̇ɆʧǸʹɤɒ Ψʧʹʔ ̇ʹʔɤͅ˷ɤͣͣ Ǹ˷ɒ ɤαʹɤͅʧ̇ͅʧʹζ, ʔζȿͅʧɒͣ Ǹ˷ɒ ʹʔɤʧͅ Ǹ˷Ǹ˓̇ʊ̇΃ͣ 
ɤ́΃ʧΤǸ˓ɤ˷ʹͣ, ȿ̇ʹʔ Ɇ̻̇̇ͅͅǸ˓ Ǹ˷ɒ ʧ˷Ɇ̻̇̇ͅͅɤǸ˓, թ˷Ǹʹ΃ͅǸ˓ժ Ǹ˷ɒ թ΃˷˷Ǹʹ΃ͅǸ˓ժ, Ǹͅɤ ʅ̇ͅɤ˰̇ͣʹ cogՑ
˷ʧʹʧΤɤ˓ζ թʹʔͅɤǸʹɤ˷ʧ˷ʊժ, ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ʹʔɤ Τɤͅζ ʅ̇΃˷ɒǸʹʧ̇˷ͣ ̇ʅ Ǹ Ɇ΃˓ʹ΃ͅɤժͣ  ΨǸζ ̇ʅ ʹʔʧ˷ˋʧ˷ʊ 
ՄCǸ̇ͅͅ˓˓, ԏԙԙԎ, ̻ռ ԒԓՅռ

OΤʧɒժͣ  Τʧͣʧ̇˷ ̇ ʅ Ɇ̇˷ʹͅǸɒʧɆʹ̇ͅζ Ǹ˷ɒ ɆʔǸ̇ʹʧɆ ʔζȿͅʧɒ Ɇ̇˰ȿʧ˷Ǹʹʧ̇˷ͣ ɆʔǸ˓˓ɤ˷ʊɤͣ ˓ ʧ˷ɤǸͅ 
Ǹ˷ɒ ȿʧ˷Ǹͅζ ̻ɤ̻ͣͅɤɆʹʧΤɤͣ, ̻ɤͅʹǸʧ˷ʧ˷ʊ ʹ̇ ʹʔɤ ɤΤ̇˓΃ʹʧ̇˷ ̇ʅ ɒ΃Ǹ˓ʧʹʧɤͣ ʹʔǸʹ ˰΃ʹ΃Ǹ˓˓ζ Ɇ̇˷Ց
ͣʹʧʹ΃ʹɤ ɤǸɆʔ ̇ʹʔɤ ռͅ I˷ ʹʔʧͣ ʅͅǸ˰ɤΨ̇ͅˋ, ΨʔǸʹ ˰Ǹζ ʧ˷ʧʹʧǸ˓˓ζ ȿɤ ̻ɤͅɆɤʧΤɤɒ Ǹͣ թɒɤʊɤ˷ɤͅՑ
Ǹʹʧ̇˷ͣժ ɆǸ˷ ˓ɤǸɒ ΃˷ɤα̻ɤɆʹɤɒ˓ζ ʹ̇ reʊɤ˷ɤͅǸʹʧ̇˷ռ Lʧˋɤ ʹʔɤ ͣʹ̇ͅζ ̇ʅ AͅǸɆʔ˷ɤ, Ψʔɤͅɤ 
ʔɤͅ թɒɤΤʧǸʹʧ̇˷ժ ʧ˷ʹ̇ Ǹ ̻ͣʧɒɤͅ ʊͅǸ˷ʹͣ ʔɤͅ ʹʔɤ Ǹȿʧ˓ʧʹζ ʹ̇ ΨɤǸΤɤ ʧ˷ʹͅʧɆǸʹɤ Ψɤȿͣ, ͣ̇ ʹʔǸʹ 
ΨʔǸʹ ˰ ʧʊʔʹ ͣ ɤɤ˰ ʹ ̇ ȿɤ Ǹ ɒʧͣǸɒΤǸ˷ʹǸʊɤ ʹ ͅǸ˷ͣʅ̇ͅ˰ͣ ʧ˷ʹ̇ Ǹ˷ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ Ǹ˷ɒ ΃˷ʅ̇ͅɤՑ
ͣɤɤ˷ ǸɒΤǸ˷ʹǸʊɤռ
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A˷ʧ˰Ǹ˓ͣ ʔǸΤɤ ɤΤ̇˓Τɤɒ ɒʧΤɤͣͅɤ Ǹ˷ɒ ΤɤͣͅǸʹʧ˓ɤ ȿ̇ɒʧɤͣ, Ψʧʹʔ Ǹ̻̻ɤ˷ɒǸʊɤͣ 
ɤ˷Ǹȿ˓ʧ˷ʊ ˰Ǹ˷ζ ˋʧ˷ɒͣ ̇ʅ ΃ͣɤ ǸɆ̇ͣͣͅ ˰Ǹ˷ζ ʹǸͣˋͣ, ʅ̇ͅ˰ ˓̇Ɇ̇˰̇ʹʧ̇˷ 
Ի˰Ǹ˷ɤ΃ΤɤͅǸȿʧ˓ʧʹζ Ǹ˷ɒ ͣʹǸȿʧ˓ʧʹζԼ ʹ̇ ʅɤɤɒʧ˷ʊ, ̻̇ͅʹɤɆʹʧ̇˷, ͅɤ̻̇ͅɒ΃Ɇʹʧ̇˷, 
ͣɤ˷ͣʧ˷ʊ Ǹ˷ɒ ʊɤ˷ɤͅǸ˓ ͣ΃ͅΤʧΤǸ˓ ͣʹͅǸʹɤʊʧɤͣռ ḢΨɤΤɤ ,ͅ ͣ̇˰ɤ ̇ʅ ʹʔɤͣɤ 
Ǹ̻̻ɤ˷ɒǸʊɤͣ Ǹͅɤ Ǹ˓ͣ̇ ɒʧͣǸɒΤǸ˷ʹǸʊɤ̇΃ͣ Ǹ˷ɒ Ɇ̇΃˷ʹɤ̻̇ͅͅɒ΃ɆʹʧΤɤ, ͣ ΃Ɇʔ Ǹͣ 
ʹʔɤ ȿǸȿʧͅ΃ͣǸժͣ  ʹ ΃ͣˋͣ, ̇ Τɤͅ˓ζ ˓ Ǹͅʊɤ ʔ̇ͅ˷ͣ ̇ ʅ ȿ̇Τʧ˷ɤ Ǹ˷ʧ˰Ǹ˓ͣ ͣ ΃Ɇʔ Ǹͣ ɒɤɤͅ5 
̇ͅ ͣʔɤɤ̻,6 ΤɤͣʹʧʊʧǸ˓ ˓ʧ˰ȿͣ ˓ʧˋɤ ʹʔ̇ͣɤ ̇ʅ ʅ˓ʧʊʔʹ˓ɤͣͣ ȿʧͅɒͣ, ̇ͅ ʹʔɤ թɤζɤͣժ ̇ʅ 
ȿ˓ʧ˷ɒ ʅʧͣʔɤͣ7 Ǹ˷ɒ Ǹͅʹʔ̻̇̇ͅɒͣռ
A΃ʹ ʹʔɤͣɤ թɒɤʊɤ˷ɤͅǸʹʧ̇˷ͣժ ɆǸ˷ ΃˷ɤα̻ɤɆʹɤɒ˓ζ ͅɤͣ΃˓ʹ ʧ˷ ˷ɤΨ ͣɤ˷ͣ̇ͅζ 
Ǹȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ȿʧ̇˰ɤɆʔǸ˷ʧɆǸ˓ ʅ΃˷Ɇʹʧ̇˷ͣ, ʹ΃ͅ˷ʧ˷ʊ ɒʧͣǸɒΤǸ˷ʹǸʊɤͣ ʧ˷ʹ̇ 
Իͣ΃̻ɤͅՑԼǸɒΤǸ˷ʹǸʊɤͣ Ǹ˷ɒ ΤʧɆɤ ΤɤͣͅǸռ Tʔɤͣɤ Ɇ̇˰̻˓ɤα ʧ˷ʹɤͅǸɆʹʧ̇˷ͣ Ǹ˷ɒ 
̻̻̇̇ͣʧ˷ʊ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ ̻Ǹʧ˷ʹ Ǹ ͅʧɆʔ ȿǸɆˋɒ̻̇ͅ ʅ̇ͅ ʹʔɤ ʧ˷ʹͅʧɆǸʹɤ Ǹ˷ɒ 
ʧ˷ʹɤͅɆ̇˷˷ɤɆʹɤɒ ˷Ǹʹ΃ͅɤ ̇ʅ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ̻̇ͅɆɤͣͣɤͣռ

Tʔɤ ȿǸȿʧͅ΃ͣǸ ՄAǸȿζ̇ͅ΃ͣǸ ȿǸȿζͅ΃ͣͣǸԼ, ʅ̇ͅ ɤαǸ˰̻˓ɤ, ʧͣ Ǹ˷ ɤ˷ʧʊ˰ǸʹʧɆ Ǹ˷ɒ 
̻ɤɆ΃˓ʧǸͅ ɆͅɤǸʹ΃ͅɤ, ̇ͅʧʊʧ˷Ǹʹʧ˷ʊ ʅ̇ͅ˰ ʹʔɤ I˷ɒ̇˷ɤͣʧǸ˷ ʧͣ˓Ǹ˷ɒ ̇ʅ S΃˓ǸΨɤͣʧռ 
ǈʧʹʔ ʹʔɤʧͅ ʔζȿͅʧɒ Ǹ̻̻ɤǸͅǸ˷Ɇɤ, ̻Ǹͅʹ ̻ʧʊ Ǹ˷ɒ ̻Ǹͅʹ ɒɤɤͅ Իʔɤ˷Ɇɤ թȿǸȿʧժ ʅ̇ͅ 
̻ʧʊ Ǹ˷ɒ թͅ΃ͣǸժ ʅ̇ͅ ɒɤɤͅԼ, ʹʔɤζ ʔǸΤɤ Ǹ˷ʹ˓ɤͅՑ˓ʧˋɤ ʹ΃ͣˋͣ Ǹ˷ɒ ȿǸͅͅɤ˓ՑͣʔǸ̻ɤɒ 
̻̇ͅɆʧ˷ɤ ȿ̇ɒʧɤͣռ Tʔɤʧͅ Ɇ΃ͅΤʧ˷ʊ ʹ ΃ͣˋՑ˓ʧˋɤ ɆǸ˷ʧ˷ɤͣ, ɤαɆ˓΃ͣʧΤɤ ʹ ̇ ˰ Ǹ˓ɤͣ, ʊ̇ͅΨ 

5    A˷ʹ˓ɤͣͅ ʹʔǸʹ ʊ̇ͅΨ ɤαʹͅɤ˰ɤ˓ζ ˓Ǹͅʊɤ Ǹͅɤ ̇ʅʹɤ˷ Ɇ̇˷ͣʧɒɤͅɤɒ Ǹͣ թɒʧ̻ͣ˓Ǹζժ ̇ͅʊǸ˷ͣ, 
ȿɤɆǸ΃ͣɤ ʹʔɤζ ʔǸΤɤ Ǹ˷ ʧ˷ʹʧ˰ʧɒǸʹʧ˷ʊ ɤʅʅɤɆʹ ̇˷ ̻̇ʹɤ˷ʹʧǸ˓ Ɇ̇˰̻ɤʹʧʹ̇ͣͅ, ΨʔʧɆʔ ɆǸ˷ ͅɤɒ΃Ɇɤ 
ʹʔɤ ˷ɤɤɒ ʅ̇ͅ ̇Τɤͅʹ ʅʧʊʔʹʧ˷ʊռ ḢΨɤΤɤ ,ͅ ʧʹ ʔǸͣ ȿɤɤ˷ ɒɤ˰̇˷ͣʹͅǸʹɤɒ ʹʔǸʹ ʅ˓ɤɤʧ˷ʊ ʅ̇ͅ˰ 
̻ͅɤɒǸʹ̇ͣͅ ʧͣ Ǹ ˰̇ͅɤ ɤʅʅɤɆʹʧΤɤ ̻̇ͅʹɤɆʹʧ̇˷ ͣʹͅǸʹɤʊζ ʹʔǸ˷ ɤ˷ʊǸʊʧ˷ʊ ʧ˷ Ɇ̇˰ȿǸʹռ Tʔɤͅɤʅ̇ͅɤ, 
˓Ǹͅʊɤ Ǹ˷ʹ˓ɤͣͅ, ΨʔʧɆʔ ͅɤ́΃ʧͅɤ Ǹ ͣ΃ȿͣʹǸ˷ʹʧǸ˓ Ǹ˰̇΃˷ʹ ̇ʅ ɤ˷ɤͅʊζ ʹ̇ ͣ΃̻̻̇ͅʹ Ǹ˷ɒ ΨʧʹʔɒͅǸΨ 
ͣʧʊ˷ʧʅʧɆǸ˷ʹ ȿ̇˷ɤ ˰ǸʹɤͅʧǸ˓ ʅ̇ͅ˰ ʹʔɤ ͣˋɤ˓ɤʹ̇˷, ɆǸ˷ ̻˓ǸɆɤ ʹʔɤͣɤ Τʧͣ΃Ǹ˓˓ζ ͣʹͅʧˋʧ˷ʊ Ǹ˷ʧ˰Ǹ˓ͣ 
Ǹʹ Ǹ ɒʧͣǸɒΤǸ˷ʹǸʊɤ Ɇ̇˰̻Ǹͅɤɒ ʹ̇ Ǹ˷ʹ˓ɤͅ˓ɤͣͣ ˰Ǹ˓ɤ ɒɤɤͅ Մ�ɤʧͣʹ, ԏԙԖԖՅռ
6    I˷ Ψʧ˓ɒ ṠǸζ ͣʔɤɤ̻ Ի˷ǸʹʧΤɤ ʹ̇ ʹʔɤ ǈɤͣʹɤͅ˷ Iͣ˓ɤͣ ̇ʅ SɆ̇ʹ˓Ǹ˷ɒԼ, ˓Ǹͅʊɤ ʔ̇ͅ˷ͣ 
Ɇ̇˷ʅɤͅ Ǹ˷ ǸɒΤǸ˷ʹǸʊɤ ʧ˷ ʹʔɤ ͅǸ˰ͣժ Ɇ̇˰̻ɤʹʧʹʧ̇˷ ʅ̇ͅ ˰Ǹʹɤͣ, ΨʔʧɆʔ ʧ˷ ʹ΃ͅ˷ ˓ɤǸɒͣ ʹ̇ ʔʧʊʔɤͅ 
ͅɤ̻̇ͅɒ΃ɆʹʧΤɤ ͣ΃ɆɆɤͣͣռ ḢΨɤΤɤ ,ͅ ˰Ǹ˓ɤͣ Ψʧʹʔ ͣ˰Ǹ˓˓ɤͅ ʔ̇ͅ˷ͣ ʔǸΤɤ ʊͅɤǸʹɤͅ ͣ΃ͅΤʧΤǸ˓ ͅǸʹɤͣ, 
ͅɤͣ΃˓ʹʧ˷ʊ ʧ˷ Ǹ ˓̇˷ʊɤͅ ˓ʧʅɤՑ̻ͣǸ˷ Ǹ˷ɒ ʹʔɤͅɤʅ̇ͅɤ Ɇ̇˷ͣɤ́΃ɤ˷ʹ˓ζ ʧ˷ Ǹ ˷ɤʹ ɤʅʅɤɆʹ ̇ʅ ̇ΤɤͅՑ
ɒ̇˰ʧ˷Ǹ˷Ɇɤ, ˋ˷̇Ψ˷ Ǹͣ ʔɤʹɤ̇ͅύζʊ̇ʹɤ ǸɒΤǸ˷ʹǸʊɤ, ʅ̇ͅ ʅʧʹ˷ɤͣͣ Իʅ̇ͅ ˰̇ͅɤ ʧ˷ʅ̇ͅ˰Ǹʹʧ̇˷, ͣɤɤ 
ʹʔɤ ͣʹ΃ɒζ ȿζ J̇ʔ˷ͣʹ̇˷ ɤʹ Ǹ˓ռ, ԐԎԏԒՅռ 
7     RɤͣɤǸͅɆʔɤͣͅ ʔǸΤɤ ʅ̇΃˷ɒ ʹ ʔǸʹ ʹ ʔɤ ˓ ̇ͣͣ ̇ ʅ Τʧͣʧ̇˷ ʧ˷ ɆǸΤɤʅʧͣʔ ͣ ʧʊ˷ʧʅʧɆǸ˷ʹ˓ζ ͅ ɤɒ΃Ɇɤɒ 
ɤ˷ɤͅʊζ ɤα̻ɤ˷ɒʧʹ΃ͅɤ ̇˷ ȿͅǸʧ˷ ˷ɤ΃ͅǸ˓ ʹʧͣͣ΃ɤ ɒ΃ͅʧ˷ʊ ǸɒǸ̻ʹǸʹʧ̇˷ ʹ̇ ͣ΃ȿʹɤͅͅǸ˷ɤǸ˷ ͅʧΤɤͣͅ, 
Ψʔɤͅɤ Τʧͣʧ̇˷ ΨǸͣ ʧͅͅɤ˓ɤΤǸ˷ʹ ʧ˷ ʹ̇ʹǸ˓ ɒǸͅˋ˷ɤͣͣռ ǈʧʹʔ Τʧͣʧ̇˷ ͅɤʊͅɤͣͣʧ̇˷, ʹʔɤζ ȿɤɆǸ˰ɤ 
˰̇ͅɤ ͅɤ˓ʧǸ˷ʹ ̇˷ ͣ˰ɤ˓˓ Ǹ˷ɒ ʹǸͣʹɤ, ͅɤͣ΃˓ʹʧ˷ʊ ʧ˷ Ǹ˷ ʧ˷ɆͅɤǸͣɤɒ ͣɤ˷ͣɤ ̇ʅ ʹǸͣʹɤռ Aɒɒʧʹʧ̇˷Ǹ˓˓ζ, 
ʹʔɤζ ɒɤΤɤ˓̻̇ɤɒ ʔɤʧʊʔʹɤ˷ɤɒ ͣɤ˷ͣʧʹʧΤʧʹζ ʹ̇ ˰ɤɆʔǸ˷ʧɆǸ˓ ̻ͅɤͣͣ΃ͅɤ, ɤ˷ʔǸ˷Ɇʧ˷ʊ ʹʔɤʧͅ Ǹȿʧ˓ʧʹζ 
ʹ̇ ɒɤʹɤɆʹ ΨǸʹɤͅ ˰̇Τɤ˰ɤ˷ʹͣռ Tʔʧͣ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ˓̇ͣͣ ʹʔɤͅɤʅ̇ͅɤ Ɇ̇˷ʅɤͅͅɤɒ Ǹ ɒʧͣʹʧ˷Ɇʹ 
ǸɒΤǸ˷ʹǸʊɤ Իͣɤɤ ʅ̇ͅ ɤαǸ˰̻˓ɤ ʹʔɤ ͣʹ΃ɒζ ȿζ ǕǸ˰Ǹ˰̇ʹ̇ Ǹʹ Ǹ˓ռ, ԐԎԎԙՅռ
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ʹʔ̇ͅ΃ʊʔ̇΃ʹ ʹ ʔɤʧͅ ˓ ʧΤɤͣ, ̻ ʧɤͅɆʧ˷ʊ ʹ ʔɤ ͣ ˋʧ˷ ̇ ʅ ʹ ʔɤʧͅ ͣ ˷̇΃ʹͣ, Ɇ΃ͅ˓ʧ˷ʊ ΃̻ΨǸͅɒͣ 
Ǹ˷ɒ ʹʔɤ˷ ȿǸɆˋ ʹ̇ΨǸͅɒͣ ʹʔɤ ȿǸȿʧͅ΃ͣǸժͣ  ɤζɤͣ Ǹ˷ɒ ʅ̇ͅɤʔɤǸɒռ8 ǈʔʧ˓ɤ ʹʔɤͣɤ 
Ɇ΃ͅΤʧ˷ʊ ʹɤɤʹʔ ̇ʅʅɤͅ ǸɒΤǸ˷ʹǸʊɤͣ, ȿɤ˓ʧɤΤɤɒ ʹ̇ ȿɤ ʅ̇ͅ ʅǸɆɤ ̻̇ͅʹɤɆʹʧ̇˷ Ǹ˷ɒ 
ͣɤα΃Ǹ˓ ɒ̇˰ʧ˷Ǹ˷Ɇɤ, ʹ ʔɤζ Ǹ˓ͣ̇ ̻ ͅɤͣɤ˷ʹ Ǹ ʔ΃ʊɤ ɒʧͣǸɒΤǸ˷ʹǸʊɤ, Ǹͣ ʹ ʔɤ ʹ ɤɤʹʔ 
ɆǸ˷ ʊ̇ͅΨ ʹ̇ ͣ΃Ɇʔ ˓ɤ˷ʊʹʔͣ ʹʔǸʹ ʹʔɤζ ̻ɤ˷ɤʹͅǸʹɤ ʹʔɤ Ǹ˷ʧ˰Ǹ˓ժͣ  ͣˋ΃˓˓, ΃˓ʹʧՑ
˰Ǹʹɤ˓ζ ˓ɤǸɒʧ˷ʊ ʹ̇ ʧʹͣ ɒɤǸʹʔռ 

I˷̻ͣʧͅɤɒ ȿζ ʹʔɤ ˰ζͣʹɤͅʧ̇΃ͣ AǸȿʧͅ΃ͣǸ ʹɤɤʹʔ, I ȿ̇ͅ΃ʊʔʹ ʹ̇ ˓ʧʅɤ Ǹ ʹ΃ͣˋՑ˓ʧˋɤ 
Ǹ̻̻ɤ˷ɒǸʊɤ,  ˰Ǹͅˋʧ˷ʊ ʹʔɤ ȿʧͅʹʔ ̇ʅ ˰ζ ʅʧͣͅʹ Cʔʧ˰ɤͅǸ ɆͅɤǸʹ΃ͅɤ ʧ˷ ԐԎԏԐռ 
E˷ʊǸʊɤɒ ʧ˷ Ǹ˷ ʧ˷ʹͅʧɆǸʹɤ ɒǸ˷Ɇɤ ȿɤʹΨɤɤ˷ ˰΃ʹǸʹʧ̇˷ Ǹ˷ɒ ɤΤ̇˓΃ʹʧ̇˷, ˷ǸΤՑ
ʧʊǸʹʧ˷ʊ ʹʔɤ ͅɤǸ˓˰ͣ ̇ʅ ǸɒΤǸ˷ʹǸʊɤ Ǹ˷ɒ ɒʧͣǸɒΤǸ˷ʹǸʊɤ, I ɤ˷Τʧͣʧ̇˷ɤɒ 
թʔζȿͅʧɒՑʔ΃˰Ǹ˷ͣժ Ǹɒ̇ͅ˷ɤɒ Ψʧʹʔ ʅ΃˷Ɇʹʧ̇˷˓ɤͣͣ Ǹ΃ʊ˰ɤ˷ʹǸʹʧΤɤ Ǹ˷ʧ˰Ǹ˓ ˓ ʧ˰ȿͣռ 
Tʔʧͣ ɤα̻˓̇ͅǸʹʧ̇˷ ɒɤ˓Τɤͣ ʧ˷ʹ̇ ʔ̇Ψ Ψɤ ˰ʧʊʔʹ Ɇ̇ɤαʧͣʹ Ψʧʹʔ Ǹ˷ɒ ǸɒǸ̻ʹ ʹ̇ 
Ǹ˓ʹɤͅ˷ǸʹʧΤɤ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣժ ͣʹͅʧ̻̻ɤɒ ̇ʅ ̻ͅǸɆʹʧɆǸ˓ ʅ΃˷Ɇʹʧ̇˷ռ 
Sʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ, ʧʹ ̻̇ͅȿɤͣ ʹʔɤ ́΃ɤͣʹʧ̇˷տ ḢΨ Ɇ̇΃˓ɒ Ψɤ ɆʔǸ˷ʊɤ ̇΃ͅ ȿʧ̇Ց
˓̇ʊʧɆǸ˓ ȿ̇ɒζ ͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ Ǹ˷ɒ ɤᾳ̻ɤͣͣʧ̇˷ ʹʔ̇ͅ΃ʊʔ Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ ȿ̇ɒζ 
Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷Ե Tʔʧͣ ΃˷ɆʔǸͅʹɤɒ ͅɤǸ˓˰, ʹʔɤ ծ̇ʹʔɤͅ ͣʧɒɤ ̇ʅ ɤΤ̇˓΃ʹʧ̇˷,կ 
΃˷ʅ΃ͅ˓ͣ Ǹ ̻ͣǸɆɤ ʅ̇ͅ ͅɤɒɤʅʧ˷ʧ˷ʊ ˰̇ɒɤ˓ͣ ̇ʅ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹ Ǹ˷ɒ Ǹ Ɇ̇˷ʹɤ˰Ց
̻̇ͅǸͅζ Ɇ̇ͣͣͅՑʧ˰Ǹʊɤ ̇ʅ ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ռ Aɤζ̇˷ɒ ʹʔɤ Ɇ̇˷ʅʧ˷ɤͣ ̇ʅ ̻Ǹͣʹ 
Ǹ˷ɒ ʅ΃ʹ΃ͅɤ, ʧʹ ʔʧ˷ʹͣ Ǹʹ Ǹ˷ Ǹʹɤ˰̻̇ͅǸ˓, ȿ̇΃˷ɒ˓ɤͣͣ ɆͅɤǸʹ΃ͅɤ ɤ˰ȿ̇ɒζʧ˷ʊ ʹ ʔɤ 
ʧ˷ʹͅʧɆǸʹɤ ʧ˷ʹɤ̻ͅ˓Ǹζ ȿɤʹΨɤɤ˷ ǸɒΤǸ˷ʹǸʊɤͣ, ɒʧͣǸɒΤǸ˷ʹǸʊɤͣ, Ǹ˷ɒ ʹ ʔɤ ΃˷ʅ̇ͅɤՑ
ͣɤɤ˷ Ɇ̇˷ͣɤ́΃ɤ˷Ɇɤͣ ̇ʅ ʹʔɤ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ˃̇΃ͅ˷ɤζռ

8    Tʔʧͣ ʧͣ Ǹ˷ ɤαʹͅɤ˰ɤ˓ζ ͅ Ǹͅɤ ʅɤǸʹ΃ͅɤ ʧ˷ ˰ Ǹ˰˰Ǹ˓ͣռ �̇ͅ ˰ ̇ͅɤ Ǹȿ̇΃ʹ ʹ ʔɤ ȿǸȿʧͅ΃ͣǸ, ͣ ɤɤ 
MǸɆɒ̇˷Ǹ˓ɒ ՄԏԙԙԒՅռ 
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O˷ɤ ̇ ʅ ʹ ʔɤ ˰ ̇ͣʹ ʅǸ˰̇΃ͣ ˰ ζʹʔͣ ̇ ʅ Ɇ˓ǸͣͣʧɆǸ˓ Ǹ˷ʹʧ́΃ʧʹζ, ̇ ͅʧʊʧ˷Ǹʹʧ˷ʊ ͣ ̇˰ɤ ʹ ʧ˰ɤ ȿɤʹΨɤɤ˷ 
ԐԖԎԎ Ǹ˷ɒ ԏԓԔԎ ACE, ʧͣ ʹʔɤ ʹǸ˓ɤ ̇ʅ DǸɤɒǸ˓΃ͣ Ǹ˷ɒ IɆǸͅ΃ͣռ Ď˷̇Ψ˷ ʅ̇ͅ ʔʧͣ ͣɤ˓ʅՑ˰̇Τʧ˷ʊ 
ͣʹǸʹ΃ɤͣ Ǹ˷ɒ Ǹ΃ʹ̇˰ǸʹǸ, DǸɤɒǸ˓΃ͣ, Ǹ˷ ǸͅɆʔʧʹɤɆʹ, ʧ˷˷̇ΤǸʹ̇ͅ Ǹ˷ɒ ɆͅǸʅʹͣ˰Ǹ˷, Ɇ̇˷ͣʹͅ΃Ɇʹɤɒ 
ʅ˓ζʧ˷ʊ ɒɤΤʧɆɤͣ ʅ̇ͅ ʔʧ˰ͣɤ˓ʅ Ǹ˷ɒ ʔʧͣ ͣ̇˷ IɆǸͅ΃ͣ ʧ˷ ̇ͅɒɤͅ ʹ̇ ɤͣɆǸ̻ɤ ̻ͅʧͣ̇˷ռ Aζ ͣʹ΃ɒζʧ˷ʊ 
Ǹ˷ɒ ˰ʧ˰ʧɆˋʧ˷ʊ ʹʔɤ ˰̇Τɤ˰ɤ˷ʹ ̇ʅ ȿʧͅɒͣ, ʔɤ ʅǸͣʔʧ̇˷ɤɒ ʹΨ̇ ̻Ǹʧͣͅ ̇ʅ ǸͅʹʧʅʧɆʧǸ˓ Ψʧ˷ʊͣ ̇΃ʹ 
̇ʅ ʅɤǸʹʔɤͣͅ, ʹʔͅɤǸɒͣ, Ψ̇̇ɒ, Ǹ˷ɒ ΨǸα, ˓Ǹζɤͅʧ˷ʊ ʅɤǸʹʔɤͣͅ ɆǸͅɤʅ΃˓˓ζ ǸɆɆ̇ͅɒʧ˷ʊ ʹ̇ ʹʔɤʧͅ 
ͣʧύɤ Ǹ˷ɒ ͣʔǸ̻ɤռ �˓Ǹ̻̻ʧ˷ʊ ʹʔɤ Ψʧ˷ʊͣ ʅʧαɤɒ ʹ̇ ʹʔɤʧͅ ȿǸɆˋͣ Ǹ˷ɒ Ǹͅ˰ͣ, ծռռռ ˃΃ͣʹ ˓ʧˋɤ Ǹ ȿʧͅɒ 
Ψʔ̇ ʔǸͣ ȿ̇ͅ΃ʊʔʹ ʔɤͅ ʹɤ˷ɒɤͅ ʅ˓ɤɒʊ˓ʧ˷ʊͣ ̇΃ʹ ̇ʅ ʹʔɤʧͅ ˷ɤͣʹ ʧ˷ ʹʔɤ ʹͅɤɤʹ̻̇ͣկ ՄOΤʧɒ, Ɇʧʹɤɒ 
ʧ˷ I˷˷ɤͣ, ԏԙԔԔ, ̻ռ ԏԘԔՅ, DǸɤɒǸ˓΃ͣ ˓Ǹ΃˷Ɇʔɤɒ ʔʧ˰ͣɤ˓ʅ Ǹ˷ɒ ʔʧͣ ͣ̇˷ ʧ˷ʹ̇ ʹʔɤ Ǹʧ ,ͅ ʹʔ΃ͣ 
ɒɤʅζʧ˷ʊ ʹʔɤ ˓ǸΨͣ ̇ʅ ˷Ǹʹ΃ͅɤռ EΤɤ˷ ʹʔ̇΃ʊʔ IɆǸͅ΃ͣ ɒʧɒ ˷̇ʹ ͣ΃ͅΤʧΤɤ ʹʔɤ ɤα̻ɤͅʧ˰ɤ˷ʹ Իɒ΃ɤ 
ʹ̇ ʔʧͣ ʔ΃ȿͅʧͣ ʧ˷ ʅ˓ζʧ˷ʊ ʹ̇̇ Ɇ˓̇ͣɤ ʹ̇ ʹʔɤ S΃˷Լ, DǸɤɒǸ˓΃ͣ ͣ΃ɆɆɤͣͣʅ΃˓˓ζ ʅ˓ɤΨ ǸɆ̇ͣͣͅ ʹʔɤ 
MɤɒʧʹɤͅͅǸ˷ɤǸ˷ ʹ̇ SʧɆʧ˓ζ, ɒɤΤʧͣʧ˷ʊ Ǹ ˰ζͅʧǸɒ ˰ǸͅΤɤ˓ͣ ʅ̇ͅ ʹʔɤ ͅɤͣʹ ̇ʅ ʔʧͣ ˓ʧʅɤռ

Tʔɤ DǸɤɒǸ˓΃ͣ ˰ζʹʔ ̻ͅɤͣɤ˷ʹͣ ʹʔɤ ɤǸͅ˓ʧɤͣʹ ͅɤɆ̇ͅɒɤɒ ʧɒɤǸ ̇ʅ Ǹ˷ ɤαʹɤͅ˷Ǹ˓ ȿ̇ɒʧ˓ζ 
Ǹ̻̻ɤ˷ɒǸʊɤ, Ǹͣ Ψɤ˓˓ Ǹͣ ʹ ʔɤ ʅʧͣͅʹ ʔ΃˰Ǹ˷Ց̻̇Ψɤͅɤɒ ΨɤǸͅǸȿ˓ɤ ɒɤΤʧɆɤռ Iʹ Ǹ˓ͣ̇ ʧ˷ʹ̇ͅɒ΃Ɇɤͣ 
ʹʔɤ ̻ʧ̇˷ɤɤͅʧ˷ʊ ʧ˰Ǹʊʧ˷Ǹͅζ ̇ʅ ʹʔɤ ʅ΃ͣʧ̇˷ ̇ʅ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓, Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζ ԻʹɤɆʔ˷ɪԼ, 
Ǹˋʧ˷ ʹ ̇ ΨʔǸʹ Ḋ˷˷Ǹ HǸͅǸΨǸζ ՄԏԙԙԏՅ ˓ Ǹʹɤͅ ͅ ɤʅɤͅͅɤɒ ʹ ̇ Ǹͣ ծ˰ǸɆʔʧ˷ɤͣ ԻǸ΃ʹ̇˰Ǹʹ̇˷ͣԼ Ǹ˷ɒ 
̇ͅʊǸ˷ʧͣ˰ͣկ, ˷ ̇Ψ Ɇ̇˰˰̇˷˓ζ ̀ ˷̇Ψ˷ Ǹͣ ʹ ʔɤ թɆζȿ̇ͅʊժ or թɆʔʧ˰ɤͅǸժռ A˓ʹʔ̇΃ʊʔ ˰ Ǹɒɤ ʅ̇ͅ˰ 
˷Ǹʹ΃ͅǸ˓ Ɇ̇˰̻̇˷ɤ˷ʹͣ, ʹʔɤͣɤ Ψʧ˷ʊͣ Ψɤͅɤ Ǹ ʅǸȿͅʧɆǸʹʧ̇˷, ͣ̇˰ɤʹʔʧ˷ʊ ǸͅʹʧʅʧɆʧǸ˓˓ζ ʅǸͣʔՑ
ʧ̇˷ɤɒ, ʹʔ΃ͣ ʧ˷ΤǸɒʧ˷ʊ Ǹ ˓ʧ˰ʧ˷Ǹ˓ ̻ͣǸɆɤ ȿɤʹΨɤɤ˷ Ǹʊɤ˷ʹ Ǹ˷ɒ ʹ̇̇˓, ȿ̇ͅ˷ Ǹ˷ɒ ˰Ǹɒɤ, ͅɤǸ˓ 
Ǹ˷ɒ ʅʧɆʹʧ̇˷Ǹ˓ռ I˷ ʹ ʔɤʧͅ ɤ˰ȿ̇ɒʧɤɒ ɆͅɤǸʹʧ̇˷ ˓ ʧɤͣ ʹ ʔɤ ʹ ʧ˰ɤ˓ɤͣͣ ɒɤͣʧͅɤ ʹ ̇ ʹ ͅǸ˷ͣɆɤ˷ɒ ʔ΃˰Ǹ˷ 
˓ʧ˰ʧʹǸʹʧ̇˷ͣ ȿɤζ̇˷ɒ ʹʔɤ ˷Ǹʹ΃ͅǸ˓ ˓ʧ˰ʧʹͣռ I˷ Ɇ̇˷ʹͅǸͣʹ ʹ̇ ʹʔɤ ˰ζʹʔͣ ̇ʅ ʔζȿͅʧɒͣ ʹʔǸʹ ˰ɤͅʊɤ 

Once you have tasted flight, 
you will forever walk the earth with your eyes turned skyward, 

for there you have been, 
and there you will always long to return.

Anonymous (often attributed to Leonardo da Vinci, 1452–1519)

When Traditional Bodies Fall
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ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓, ʹʔɤͣɤ ǸͅʹʧʅʧɆʧǸ˓ Ψʧ˷ʊͣ ˓ǸɆˋ ͣζ˰ȿʧ̇ͣʧͣւ ʹʔɤζ Ǹͅɤ ˷̇ʹ ͣζ˰ȿʧ̇ʹʧɆǸ˓˓ζ 
ͅɤ˓Ǹʹɤɒ ʹ̇ ʹʔɤʧͅ Ψʧɤ˓ɒɤͣͅ Ǹ˷ɒ ɒ̇ ˷̇ʹ ʧ˷ʹɤʊͅǸʹɤ ʧ˷ʹ̇ ʹʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ ʹ̇ ʊ̇ͅΨ Ψʧʹʔʧ˷ 
ʧʹͣ Ɇ̇˷ʅʧ˷ɤͣռ RǸʹʔɤ ,ͅ ʹʔɤζ ͣʹǸ˷ɒ Ǹͣ ɤαʹɤͅ˷Ǹ˓˓ζ ǸʹʹǸɆʔɤɒ, ʔ΃˰Ǹ˷Ց˰Ǹɒɤ Ǹ̻̻ɤ˷ɒǸʊɤͣռ 

EΤɤͅ ͣʧ˷Ɇɤ ʹʔɤ ˰ζʹʔ ̇ʅ DǸɤɒǸ˓΃ͣ ΨǸͣ ʅʧͣͅʹ ʹ̇˓ɒ, Ɇ̇΃˷ʹ˓ɤͣͣ ͣʧ˰ʧ˓Ǹͅ ˓ɤʊɤ˷ɒͣ ʔǸΤɤ 
ɤ˰ɤͅʊɤɒ, ʧ˰Ǹʊʧ˷ʧ˷ʊ ʹʔɤ ̻̇ͣͣʧȿʧ˓ʧʹζ ̇ʅ Ǹ΃ʊ˰ɤ˷ʹʧ˷ʊ ʔ΃˰Ǹ˷ ̻̇Ψɤͣͅ ȿζ ʧ˰ʧʹǸʹʧ˷ʊ 
Ǹ˷ʧ˰Ǹ˓ ʅ΃˷Ɇʹʧ̇˷ͣռ S΃Ɇʔ ʧͣ ʹʔɤ ʹǸ˓ɤ ̇ʅ Ǹ ˰Ǹͣʹɤͅ ɆͅǸʅʹͣ˰Ǹ˷ Ǹ˷ɒ ȿ˓ǸɆˋͣ˰ʧʹʔ, ǈǸζ˓Ǹ˷ɒ 
ʹʔɤ S˰ʧʹʔռ Aʅʹɤͅ ȿɤʧ˷ʊ ʔǸ˰ͣʹͅ΃˷ʊ ȿζ ʹʔɤ ˋʧ˷ʊ, ʔɤ ɆͅǸʅʹɤɒ ʔʧ˰ͣɤ˓ʅ Ǹ ͣɤʹ ̇ʅ Ψʧ˷ʊͣ, 
ΨʔʧɆʔ ɤ˷Ǹȿ˓ɤɒ ʔʧ˰ ˷̇ʹ ̇˷˓ζ ʹ̇ ˰̇Τɤ, ȿ΃ʹ Ǹ˓ͣ̇ Ǹʅʅ̇ͅɒɤɒ ʔʧ˰ ʹʔɤ ˰ǸͅΤɤ˓ͣ ̇ʅ ʅ˓ʧʊʔʹռ 
 Sʧ˰ʧ˓Ǹͅ˓ζ, Eʧ˓˰ɤͅ ̇ʅ MǸ˓˰ɤͣȿ΃ͅζ, ʹʔɤ ʅǸ˰̇΃ͣ ʅ˓ζʧ˷ʊ ˰̇˷ˋ ʅ̇ͅ˰ ʹʔɤ ԏԏth Ɇɤ˷ʹ΃ͅζ, Ψʔ̇ 
ʅ˓΃˷ʊ ʔʧ˰ͣɤ˓ʅ ̇ ʅʅ Ǹ ɆǸͣʹ˓ɤ Ψʧʹʔ ˰ ɤɆʔǸ˷ʧɆǸ˓ Ψʧ˷ʊͣ ʅʧαɤɒ ʹ ̇ ʔʧͣ ʔǸ˷ɒͣ Ǹ˷ɒ ʅɤɤʹռ Dɤ̻ͣʧʹɤ 
ȿͅɤǸˋʧ˷ʊ ʔʧͣ ˓ ɤʊͣ, ʔɤ Ǹʹʹͅʧȿ΃ʹɤɒ ʹ ʔɤ ʅǸ˓˓ ʹ ̇ ʹ ʔɤ ΨǸ˷ʹ ̇ ʅ Ǹ ȿʧͅɒՑ˓ʧˋɤ ʹ Ǹʧ˓ ʹ ʔǸʹ ʔɤ ʅ̇ͅʊ̇ʹ ʧ˷ 
ʔʧͣ ɒɤͣʧʊ˷ռ Oͅ Ďʧ˷ʊ A˓Ǹɒ΃ɒ, ɒɤͣɆͅʧȿɤɒ Ǹͣ ʹ ʔɤ ʅ˓ζʧ˷ʊ Ďʧ˷ʊ ̇ ʅ AͅʧʹǸʧ˷, Ψʔ̇, Ǹ̇ͅ΃˷ɒ ԘԔԎ 
ACE, ʹ ͅʧɤɒ Ǹ˷̇ʹʔɤͅ ͣ ʧ˰ʧ˓Ǹͅ ʅɤǸʹռ Tʔɤ ˰ ̇˷ǸͅɆʔ ɒ̇˷˷ɤɒ Ψʧ˷ʊͣ Ǹ˷ɒ ǸͣɆɤ˷ɒɤɒ ʹ ̇ ʹ ʔɤ ʹ ̻̇ 
̇ʅ ʹʔɤ ʹɤ˰̻˓ɤ ̇ʅ Ȧ̻˓˓̇, ͣ̇Ǹͅʧ˷ʊ ʔʧʊʔ ̇˷˓ζ ʹ̇ ̻˓΃˰˰ɤʹ ʹ̇ ʔʧͣ ɒɤǸʹʔ ՄLǸ΃ʅɤ ,ͅ ԏԙԐԘՅռ 
Tʔɤͣɤ ɤ˷ɒɤǸΤ̇ͣͅ ͅ ɤʅ˓ɤɆʹ ˷ ̇ʹ ̇ ˷˓ζ Ǹ Ψʧͣʔ ʹ ̇ Ɇ̇˷́΃ɤͅ ʹ ʔɤ ͣ ˋʧɤͣ, ȿ΃ʹ Ǹ˓ͣ̇ Ǹ ɒɤɤ̻ՑͣɤǸʹɤɒ 
ɒɤͣʧͅɤ ʹ̇ ΃˷ɒɤͣͅʹǸ˷ɒ Ǹ˷ɒ ʔǸͅ˷ɤͣͣ ʹʔɤ ˰ζͣʹɤͅʧɤͣ ̇ʅ ʹʔɤ ˓ʧΤʧ˷ʊ Ψ̇ͅ˓ɒռ

RɤɆ̇΃˷ʹɤɒ ȿζ ͣ ʹ̇ͅζʹɤ˓˓ɤͣͅ Ǹ˷ɒ ʧ˓˓΃ͣʹͅǸʹɤɒ ȿζ Ǹͅʹʧͣʹͣ ̇ Τɤͅ ʹ ʔɤ Ǹʊɤͣ, DǸɤɒǸ˓΃ͣժ ʹ Ǹ˓ɤ 
ʊǸΤɤ թΨʧ˷ʊͣ ʹ ̇ ɒͅɤǸ˰ͣժ ՄMǸζ̇ ,ͅ ԐԎԏԗՅ ̇ ʅ ʹ ɤɆʔ˷ɪՑ̻̇Ψɤͅɤɒ ʧ˷ɒʧΤʧɒ΃Ǹ˓ͣ Ǹ˷ɒ ʔ΃˰Ǹ˷Ցʅ˓ʧʊʔʹ 
ɒɤͣʧͅɤͣ, ɒɤΤʧͣʧ˷ʊ ʅǸȿ΃˓̇΃ͣ ʧ˷Τɤ˷ʹʧ̇˷ͣ ʹʔǸʹ ɆǸ˰ɤ ʹ̇ ʔǸ΃˷ʹ ʔ΃˰Ǹ˷ˋʧ˷ɒ ʅ̇ͅ Ɇɤ˷ʹ΃ͅʧɤͣռ 
Tʔɤͣɤ ʧ˷ʹͅʧʊ΃ʧ˷ʊ ˰ζʹʔʧɆǸ˓ ʹǸ˓ɤͣ ɤ˷Τʧͣʧ̇˷ɤɒ ʔ̇Ψ ɆͅǸʅʹ Ǹ˷ɒ ǸͅʹʧͣǸ˷ͣʔʧ̻ Ɇ̇΃˓ɒ ȿɤ ΃ͣɤɒ 
ʹ̇ ΃̻ʊͅǸɒɤ ̇΃ͅ ʧ˷ʔɤͅɤ˷ʹ Ǹȿʧ˓ʧʹʧɤͣ Ψʔʧ˓ɤ ͣʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ թʔζ̻ɤͅժՑʔ΃˰Ǹ˷ 
̻̇ͣͣʧȿʧ˓ʧʹʧɤͣռ Tʔɤζ Ǹͅɤ ʹʔɤ ɤǸͅ˓ζ ʹǸ˓ɤͣ ̇ʅ ȿ̇ɒζ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷, ͅɤʅ˓ɤɆʹʧ˷ʊ ʔ΃˰Ǹ˷ʧʹζժͣ  
ɤ˷ɒ΃ͅʧ˷ʊ Ǹ̻ͣʧͅǸʹʧ̇˷ͣ ʹ̇ ͣ΃̻ͅǸͣͣ ʹʔɤ ˓ʧ˰ʧʹͣ ̇ʅ ʔ΃˰Ǹ˷ ȿ̇΃˷ɒǸͅʧɤͣ Ǹ˷ɒ ɤ˷ʔǸ˷Ɇɤ ̇΃ͅ 
ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ ʹʔ̇ͅ΃ʊʔ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ˰ɤǸ˷ͣռ

Tʔɤ ˰ɤͅʊʧ˷ʊ ̇ʅ ʹʔɤ ˷Ǹʹ΃ͅǸ˓ Ψʧʹʔ ʹʔɤ ǸͅʹʧʅʧɆʧǸ˓ ʧͣ ˷̇ʹ Ǹ ̻ʔɤ˷̇˰ɤ˷̇˷ ˓ʧ˰ʧʹɤɒ ʹ̇ 
˰̇ɒɤͅ˷ ʹʧ˰ɤͣ, Ǹͣ ʹʔɤ Ǹ˷Ɇʧɤ˷ʹ ˓ɤʊɤ˷ɒ ̇ʅ DǸɤɒǸ˓΃ͣ Ǹ˷ɒ IɆǸͅ΃ͣ ʧ˓˓΃ͣʹͅǸʹɤͣռ Tʔʧͣ Ɇζȿ̇ͅՑ
ʊʧǸ˷ ͅ ɤ˓Ǹʹʧ̇˷ͣʔʧ̻ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ ˰ ǸɆʔʧ˷ɤͣ ʧͣ ɒɤ˰̇˷ͣʹͅǸʹɤɒ ʹ ʔ̇ͅ΃ʊʔ ʹ ʔɤ ͣ ʹ̇ͅʧɤͣ 
̇ʅ ˷΃˰ɤ̇ͅ΃ͣ ˰ζʹʔ̇˓̇ʊʧɆǸ˓ ɆʔǸͅǸɆʹɤͣͅ Ψʔ̇ ɤ̻ʧʹ̇˰ʧύɤ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ ΃ͣʧ˷ʊ ʹɤɆʔ˷̇˓Ց
̇ʊζ, ʧ˷ʊɤ˷΃ʧʹζ Ǹ˷ɒ ɆͅǸʅʹ ʹ ̇ ɤ˷ʔǸ˷Ɇɤ ˷ Ǹʹ΃ͅɤ Ǹ˷ɒ ɤ˷ʊʧ˷ɤɤͅ ʔζ̻ɤͅՑʔ΃˰Ǹ˷ Ǹȿʧ˓ʧʹʧɤͣռ Oʹʔɤͅ 
ͣ΃Ɇʔ ɤαǸ˰̻˓ɤͣ, ͣʧʹ΃Ǹʹɤɒ Ψʧʹʔʧ˷ Ǹ ʔʧͣʹ̇ͅζ ̇ʅ Ǹ˷Ɇʧɤ˷ʹ ʹɤɆʔ˷̇˓̇ʊζ, Ǹͅɤ ʹʔɤ Ǹ˷ʧ˰Ǹʹɤɒ 
ȿ̇ɒζ ǸͅʹʧʅǸɆʹͣ ȿ΃ʧ˓ʹ ȿζ ʹʔɤ ʊ̇ɒ Hɤ̻ʔǸɤͣʹ΃ͣռ Ď˷̇Ψ˷ Ǹͣ ʹʔɤ ʊ̇ɒ ̇ʅ ʧ˷Τɤ˷ʹʧ̇˷ Ǹ˷ɒ 
ʹɤɆʔ˷̇˓̇ʊζ, Ǹ˷ɒ ʹʔɤ ̇˷˓ζ ̻ʔζͣʧɆǸ˓˓ζ ʧ˰̻Ǹʧͅɤɒ O˓ζ˰̻ʧǸ˷ ɒɤʧʹζ, ʔɤ ʔǸͣ ̇ʅʹɤ˷ ȿɤɤ˷ 
̻̇ͅʹͅǸζɤɒ Ǹͣ ʹʔɤ ɆͅɤǸʹ̇ͅ ̇ʅ թǸͣͣʧͣʹʧΤɤ ʹɤɆʔ˷̇˓̇ʊʧɤͣժ, ͣ΃Ɇʔ Ǹͣ ʹʔɤ ͣʹǸʅʅ, ͣʹʧɆˋ, ɆͅǸ˷ɤ, 
Ǹ˷ɒ Ɇͅ΃ʹɆʔռ Ǖɤʹ ʔɤ ʧͣ ΃ͣ΃Ǹ˓˓ζ ȿɤʹʹɤͅ ̀ ˷̇Ψ˷ Ǹͣ ʹ ʔɤ ʧ˷Τɤ˷ʹ̇ͅ ̇ ʅ ʅǸͅ ͣ ΃̻ɤͅʧ̇ͅ ʧ˷Τɤ˷ʹʧ̇˷ͣ, 
ͣ΃Ɇʔ Ǹͣ Hɤͅ˰ɤͣժ Ψʧ˷ʊɤɒ ʔǸʹ ԻҀх҇Ч̬҆҅Լ Ǹ˷ɒ ʔʧͣ Ψʧ˷ʊɤɒ ͣ Ǹ˷ɒǸ˓ͣ ԻҀ҇фҁ̭ф҇ࡧЧ ҀхуѬѾЧԼռ 
AɆʹʧ˷ʊ Ǹͣ ǸͅʹʧʅʧɆʧǸ˓˓ζ ɆͅɤǸʹɤɒ ȿʧͅɒͣ, ʹ ʔɤζ ɆǸͅͅʧɤɒ Hɤͅ˰ɤͣ թΨʧ˷ʊɧɒ ʅɤɤʹս ʹ ʔ̇ͅ΃ʊʔ Ǹʧͅ ʹ ̇ 
Ɇ̇΃ͣͅɤժ, Ǹͣ ͣ Ψʧʅʹ˓ζ Ǹͣ ʊɤ˷΃ʧ˷ɤ ȿʧͅɒͣ Ψ̇΃˓ɒ ʔǸΤɤ ՄA˷̇˷ռ, Orphic Hymn 28Լռ Hɤ ʔʧ˰ͣɤ˓ʅ 
̇Ψ˷ɤɒ Ψʧ˷ʊɤɒ ͣǸ˷ɒǸ˓ͣ Ǹ˷ɒ Ǹ Ψʧ˷ʊɤɒ ɆʔǸͅʧ̇ʹ, Ɇ̇˷ʅɤͅͅʧ˷ʊ ˰̇Τɤ˰ɤ˷ʹ Ǹ˷ɒ ̻ͣɤɤɒ ̇˷ 
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ʔʧͣ ʧ˰̻Ǹʧͅɤɒ ʅɤɤʹռ Hɤ̻ʔǸɤͣʹ΃ͣ Ǹ˷ɒ Hɤͅ˰ɤͣ ɆǸ˷ ʹʔ΃ͣ Ǹ˓ͣ̇ ȿɤ ͣɤɤ˷ Ǹͣ Ǹ˷̇ʹʔɤͅ ɤǸͅ˓ζ 
ɤαǸ˰̻˓ɤ ̇ʅ ʹʔɤ ͣ΃̻ͅͅʧͣʧ˷ʊ˓ζ Ǹ˷Ɇʧɤ˷ʹ ʧɒɤǸ ̇ʅ ʹʔɤ Ɇζȿ̇ͅʊ Փ ȿɤʧ˷ʊͣ Ψʧʹʔ ʔ΃˰Ǹ˷Ց˰Ǹɒɤ 
ͣ΃ȿͣʹʧʹ΃ʹɤͣ ʅɤǸʹ΃ͅʧ˷ʊ ̇ʹʔɤͅ ȿɤʧ˷ʊͣժ ȿ̇ɒζ ̻Ǹͅʹͣռ 

Ċ˷ɆɤʧΤɤɒ ȿζ Ǹ ͣ̇Ɇʧɤʹζ ʹͅǸɒʧʹʧ̇˷Ǹ˓˓ζ ɒɤɤ˰ɤɒ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓˓ζ ˷̇ʹ ǸɒΤǸ˷Ɇɤɒ, ʹʔɤͣɤ 
թȿʧ̇ՑʹɤɆʔ˷ɪժ ɆͅɤǸʹ΃ͅɤͣ ɆǸ̻ʹʧΤǸʹɤɒ Ǹ Ɇ΃˓ʹ΃ͅɤ ʹʔǸʹ ʹʔͅʧΤɤɒ ˰ʧ˓˓ɤ˷˷ʧǸ ȿɤʅ̇ͅɤ ̇ͅȿ̇ʹͣ 
ՄMǸζɤ ,ͅ ԐԎԎԘՅռ Tʔɤͣɤ ɤǸͅ˓ζ ˷̇ʹʧ̇˷ͣ ̇ʅ ʔ΃˰Ǹ˷ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ ɒɤͣʧʊ˷ɤɒ ʹ̇ ̇ΤɤͅɆ̇˰ɤ 
ȿ̇ɒʧ˓ζ ˓ʧ˰ʧʹǸʹʧ̇˷ͣ Փ ͣ̇˰ɤʹʧ˰ɤͣ ˋ˷̇Ψ˷ Ǹͣ ʔ΃˰Ǹ˷ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹ ʹɤɆʔ˷̇˓̇ʊʧɤͣ Փ Ǹͅɤ 
Ǹͣ ʹʧ˰ɤ˓ɤͣͣ Ǹͣ ʹʔɤ ǸΨɤ ʹʔɤζ ɤΤ̇ˋɤռ Tʔɤζ Ǹͅɤ ̻Ǹͅʹ ̇ʅ Ǹ ծɆ΃˓ʹ΃ͅɤ ɆǸ΃ʊʔʹ ʧ˷ ʹʔɤ ̻̇ͅՑ
Ɇɤͣͣ ̇ʅ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷կ, ʔ̇˓ɒʧ˷ʊ ˰΃˓ʹʧ̻˓ɤ ʅɤǸͣͅ Ǹ˷ɒ Ǹ̻ͣʧͅǸʹʧ̇˷ͣ ̇˷ ʧʹͣ ͣ΃ͅʅǸɆɤ Ǹ˷ɒ 
Ǹʹ ʧʹͣ Ɇ̇ͅɤռ ծ�̇ͅ˰ ȿɤͣʹʧǸ˓ ˰̇˷ͣʹ̇ͣͅʧʹʧɤͣ, ʹ̇ ΃˷˓ʧˋɤ˓ζ ˰̇˷ʹǸʊɤͣ ̇ʅ ȿ̇ɒζ Ǹ˷ɒ ˰ǸɆʔʧ˷ɤ 
̻Ǹͅʹͣկ, Ǹͣ Jɤ˷˷ʧʅɤͅ �̇˷ύǹ˓ɤύ ̇ȿͣɤͅΤɤͣ, ծʧ˰Ǹʊʧ˷Ǹͅζ ͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ͣ ̇ʅ ʹʔɤ Ɇζȿ̇ͅʊ 
ʹǸˋɤ ̇ Τɤͅ Ψʔɤ˷ ʹ ͅǸɒʧʹʧ̇˷Ǹ˓ ȿ̇ɒʧɤͣ ʅǸʧ˓կ Մ�̇˷ύǹ˓ɤύ, ԏԙԙԔ, ̻ ռ ԔԘւ ̻ ռ ԖԏՅռ I˷ ̇ ʹʔɤͅ Ψ̇ͅɒͣ, 
Ǹ Ɇζȿ̇ͅʊ ȿ̇ɒζ Ǹ̻̻ɤǸͣͅ ʧ˷ ˰ ζʹʔ Ǹͣ Ǹ ˷ ̇Τɤ˓, Ɇ̇˰̻˓ɤα, Ǹ˷ɒ ʅɤͅʹʧ˓ɤ ˓ ʧΤɤɒ ɤα̻ɤͅʧɤ˷Ɇɤռ Iʹ ʧͣ 
Ǹ ˰Ǹ˷ʧʅɤͣʹǸʹʧ̇˷ ̇ʅ ̇΃ͅ ɤǸͅ˓ζ ʅǸͣɆʧ˷Ǹʹʧ̇˷ ʅ̇ͅ ɆͅɤǸʹʧ˷ʊ ʅ̇ͅ˰ͣ ̇ʅ ǸͅʹʧʅʧɆʧǸ˓ ʔ΃˰Ǹ˷ ˓ʧʅɤ ȿζ 
ͣʧ˰΃˓Ǹʹʧ˷ʊ ˷ Ǹʹ΃ͅɤռ Hʧͣʹ̇ͅʧɆǸ˓˓ζ ͅ ɤɆ΃ͅͅʧ˷ʊ ʹ ̇ʊɤʹʔɤͅ Ψʧʹʔ ʹ ʔɤ ʧ˰Ǹʊɤ ̇ ʅ Ǹ ʔζȿͅʧɒ, Ǹ Ɇζȿ̇ͅʊ 
̻ͅɤͣɤ˷ʹͣ Ǹ ˓ ʧΤʧ˷ʊ Ǹ˷ʧ˰Ǹʹʧ̇˷ ̇ ʅ Ǹ ʔζȿͅʧɒ ȿɤʧ˷ʊռ Iʹ ʧ˷ʹ̇ͅɒ΃Ɇɤɒ Ǹ ͣ ʔʧʅʹ ʧ˷ ʹ ʔɤ ˰ ζʹʔ̇˓̇ʊʧɆǸ˓ 
ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷, Ψʔɤͅɤ ǸͅʹʧͣǸ˷ͣ Ǹ˷ɒ ʧ˷Τɤ˷ʹ̇ͣͅ ˷ ̇Ψ ȿɤɆǸ˰ɤ ˷ ̇ʹǸȿ˓ɤ, ɤΤɤ˷ ˰ ζʹʔʧɆ, ʅʧʊ΃ͅɤͣռ 
Tʔʧͣ ˷ɤΨ ʔζȿͅʧɒ ȿɤʧ˷ʊ ʹʔ΃ͣ Ɇ̇˓˓Ǹ̻ͣɤɒ ʹʔɤ ȿ̇΃˷ɒǸͅζ ȿɤʹΨɤɤ˷ Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ ʔ΃˰Ǹ˷, 
Ψʔʧ˓ɤ ͣʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ Ɇʔʧ̻̻ʧ˷ʊ ǸΨǸζ Ǹʹ ʹʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ȿɤʹΨɤɤ˷ ʹʔɤ ʔ΃˰Ǹ˷ Ǹ˷ɒ ʹʔɤ 
ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ռ 
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NǸʹ΃ͅɤժͣ  ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ̻̇ͅɆɤͣͣɤͣ ʔǸΤɤ ʊʧΤɤ˷ ͅʧͣɤ ʹ̇ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ Ǹ˷ɒ 
ɒʧΤɤͣͅɤ ɆͅɤǸʹ΃ͅɤͣ ʹ ʔǸʹ ʧ˷ʊɤ˷ʧ̇΃ͣ˓ζ ʹ ǸɆˋ˓ɤ ɆʔǸ˓˓ɤ˷ʊɤͣ ʹ ʔ̇ͅ΃ʊʔ Ǹ˷ ʧ˷ͣʹʧ˷ɆՑ
ʹʧΤɤ ɤα̻ɤͅʧ˰ɤ˷ʹǸʹʧ̇˷ ʹ ʔǸʹ ʧͣ ˷ ɤΤɤͅʹʔɤ˓ɤͣͣ ȿǸͣɤɒ ̇ ˷ ̻ ͅʧ˷Ɇʧ̻˓ɤͣ ̇ ʅ ̻ ʔζͣʧɆͣ, 
˰ɤɆʔǸ˷ʧɆͣ, ˰ ǸʹɤͅʧǸ˓ ͣ Ɇʧɤ˷Ɇɤ, ͣ ɤ˷ͣʧ˷ʊ Ǹ˷ɒ ˰ ̻̇ͅʔ̇˓̇ʊζ Փ ˷ ̇Ψ ͅ ɤɆ̇ʊ˷ʧύɤɒ 
Ǹͣ ͣɆʧɤ˷Ɇɤ, ɒɤͣʧʊ˷ Ǹ˷ɒ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊռ Sʹͅ΃Ɇʹ΃ͅɤͣ ͣ΃Ɇʔ Ǹͣ ʔǸʧͣͅ, ̻ͣʧˋɤͣ, 
ʹʔ̇ͅ˷ͣ, Ɇ˓ǸΨͣ Ǹ˷ɒ ́΃ʧ˓˓ͣ, ʅ̇ͅ ɤαǸ˰̻˓ɤ, Ǹͅɤ Ǹ˓˓ Ψ̇˷ɒɤͣͅ ʅ̇΃˷ɒ ʧ˷ ʹʔɤ 
Ǹ˷ʧ˰Ǹ˓ Ψ̇ͅ˓ɒռ Uͣɤɒ ʅ̇ͅ ɆǸ˰̇΃ʅ˓Ǹʊɤ, ̻̇ͅʹɤɆʹʧ̇˷, ʧ˷ͣ΃˓Ǹʹʧ̇˷ Ǹ˷ɒ Ǹͣ ͣɤ˷Ց
ͣ̇ͅζ ̇ͅʊǸ˷ͣ, ɤǸɆʔ ̇ʅ ʹʔɤͣɤ ʧ˷ʹͅʧɆǸʹɤ ˰Ǹ˷ʧʅɤͣʹǸʹʧ̇˷ͣ ̇ʅ ʹʔɤ ɤα̇ͣˋɤ˓ɤʹ̇˷ 
ΤǸͅʧɤͣ ʧ˷ ͣʔǸ̻ɤ, ͣʧύɤ, ˓ɤ˷ʊʹʔ Ǹ˷ɒ ˷΃˰ȿɤ ,ͅ ΨɤǸΤʧ˷ʊ Ǹ Ψ̇˷ɒ̇ͅ΃ͣ Ǹͅʹʧͣʹͅζ 
̇ʅ ̻ ΃̻̇ͣͅɤ, ̻ ˓Ǹζ, ȿɤǸ΃ʹζ Ǹ˷ɒ ǸɒǸ̻ʹǸʹʧ̇˷ռ Ď˷̇Ψ˷ ȿζ ȿʧ̇˓̇ʊʧͣʹͣ Ǹͣ ʧ˷ʹɤʊՑ
΃˰ɤ˷ʹǸͅζ ͣ ζͣʹɤ˰ͣ,9 ɒɤͅʧΤʧ˷ʊ ʅ̇ͅ˰ ʹ ʔɤ ͣ ˋʧ˷ Ǹ˷ɒ ̇ ʹʔɤͅ ʹ ʧͣͣ΃ɤͣ Փ ȿ̇ʹʔ ͅ ʧʊʧɒ 
Ǹ˷ɒ ɤ˓ǸͣʹʧɆ, ǸɆʹʧΤɤ Ǹ˷ɒ ̻ ǸͣͣʧΤɤ Փ ʹ ʔɤζ Ǹͅɤ ʹ ʔɤ թͣ΃̻ɤͅՑǸͅ˰̇ͣͅժ ɆͅǸʅʹɤɒ ˓ ʧˋɤ 
Ǹ ˰Ǹͣʹɤ̻ͅʧɤɆɤ ȿζ ɤΤ̇˓΃ʹʧ̇˷ժͣ  ʔǸ˷ɒռ

Tʔʧͅʹɤɤ˷ ζɤǸͣͅ Ǹʊ̇, I ͣ ʹǸͅʹɤɒ ɤα̻˓̇ͅʧ˷ʊ ʹ ʔɤ ͅ ɤǸ˓˰ͣ ̇ ʅ ʹ ʔɤ Ǹ˷ʧ˰Ǹ˓ ʧ˷ ̇ ͅɒɤͅ 
ʹ̇ ɆͅɤǸʹɤ ˷ɤΨ ˰̇ɒɤ˓ͣ ̇ʅ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹռ I ȿɤʊǸ˷ ʹʔɤ ɆͅɤǸʹʧ̇˷ ̇ʅ թʔζȿͅʧɒ 
ʔ΃˰Ǹ˷ͣժ  ̇ͅ Chimera ɆͅɤǸʹ΃ͅɤͣ Ψʧʹʔ Ǹ΃ʊ˰ɤ˷ʹǸʹʧΤɤ Ɇʔʧ˰ɤͅʧɆ ˓ʧ˰ȿͣռ 
DͅǸΨʧ˷ʊ ʧ˷̻ͣʧͅǸʹʧ̇˷ Ǹ˷ɒ ǸɒǸ̻ʹʧ˷ʊ ʧɒɤǸͣ ʅ̇ͅ˰ ʹʔɤ Ǹ˷ʧ˰Ǹ˓ Ψ̇ͅ˓ɒ, I ɒɤ˓Τɤɒ 
ʧ˷ʹ̇ ʹ ʔɤ ʧ˷ʹͅʧɆǸɆʧɤͣ ̇ ʅ ΤǸͅʧ̇΃ͣ ɆͅɤǸʹ΃ͅɤͣ ȿζ ͣ ʹ΃ɒζʧ˷ʊ, ʧ˰ʧʹǸʹʧ˷ʊ Ǹ˷ɒ ͅ ɤɆ̇˷Ց
ʅʧʊ΃ͅʧ˷ʊ ʹ ʔɤʧͅ ʅ̇ͅ˰ Ǹ˷ɒ ʅ΃˷Ɇʹʧ̇˷, Ψʧʹʔ ʹ ʔɤ ΃˓ʹʧ˰Ǹʹɤ ʊ̇Ǹ˓ ̇ ʅ ΃˷Ɇ̇Τɤͅʧ˷ʊ Ǹ˷ɒ 
ȿ˓΃ͅͅʧ˷ʊ Ǹ˷Ǹ˓̇ʊʧɤͣ ʧ˷ ʹ ʔɤ ͅ ɤǸ˓˰ͣ ̇ ʅ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ, ȿʧ̇˓̇ʊζ, Ǹͅʹ Ǹ˷ɒ ̻ ͣζɆʔ̇˓Ց
̇ʊζռ Aζ ʹɤͣʹʧ˷ʊ ̇΃ʹ ʹʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ̇ʅ ʔ΃˰Ǹ˷ ̻˓ǸͣʹʧɆʧʹζ, I ΨǸͣ ɤα̻˓̇ͅʧ˷ʊ 
ʔ̇Ψ Ψɤ ˰ʧʊʔʹ ǸɒǸ̻ʹ Փ ˰ɤ˷ʹǸ˓˓ζ Ǹ˷ɒ ̻ʔζͣʧɆǸ˓˓ζ Փ ʹ̇ ʔǸΤʧ˷ʊ Ǹɒɒʧʹʧ̇˷Ǹ˓ 
Ǹ̻̻ɤ˷ɒǸʊɤͣ Ǹ˷ɒ ͣʹͅ΃Ɇʹ΃ͅɤͣ Ǹɒɒɤɒ ʹ̇ ̇΃ͅ ȿ̇ɒʧɤͣռ I ͣʹǸͅʹɤɒ ͣʹ΃ɒζʧ˷ʊ 
Ǹ˷ʧ˰Ǹ˓ ˰ ̻̇ͅʔ̇˓̇ʊζ, ˓ ̇Ɇ̇˰̇ʹʧ̇˷, ͣ ɤ˷ͣʧ˷ʊ, ǸɆʹ΃Ǹʹʧ̇˷, Ǹ˷ɒ ˰ ɤɆʔǸ˷ʧɆͣ, Ǹͣ 
Ǹ ˰ɤǸ˷ͣ ʹ̇ ɒɤͣʧʊ˷ ˷̇Τɤ˓ Ǹ΃ʊ˰ɤ˷ʹǸʹʧΤɤ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤͣ, 
ɤ˷ɒ̇Ψʧ˷ʊ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹͣ Ψʧʹʔ ˷̇˷Ցʧ˷ʔɤͅɤ˷ʹ ̻ʔζͣʧ́΃ɤͣ Ǹ˷ɒ Ǹȿʧ˓ʧʹʧɤͣռ

I˷ ԐԎԏԒ, ʅ̇ͅ ɤαǸ˰̻˓ɤ, Ψʧʹʔ Ǹ ʹɤǸ˰ ̇ʅ ɤ˷ʊʧ˷ɤɤͣͅ Ǹ˷ɒ ˰Ǹʹʔɤ˰ǸʹʧɆʧǸ˷ͣ, I 
ɤα̻˓̇ͅɤɒ ʹʔɤ ʧ˷ʹɤʊ΃˰ɤ˷ʹǸͅζ ͣζͣʹɤ˰ ̇ʅ Ǹ˷ʧ˰Ǹ˓ͣ, ΃ͣʧ˷ʊ Ɇ̇˰̻΃ʹǸʹʧ̇˷Ǹ˓ 
˰ɤʹʔ̇ɒͣ ʅ̇ͅ ԒD ̻ ͅʧ˷ʹʧ˷ʊ, ɆͅɤǸʹʧ˷ʊ ͣ ˋʧ˷ ʊͅǸʅʹͣ Ǹ˷ɒ ȿ̇ɒζ Ǹ̻̻ɤ˷ɒǸʊɤͣ Ψʧʹʔ 
CAD ԻɆ̇˰̻΃ʹɤͅՑǸʧɒɤɒ ɒɤͣʧʊ˷Լ ͣ ʹͅ΃Ɇʹ΃ͅɤͣ Ǹͣ ͣ ˰Ǹ˓˓ Ǹͣ ԏԖ ·˰ ՄԎռԎԏԖ˰˰ԼռԏԎ 

9    �̇ͅ ˰̇ͅɤ Ǹȿ̇΃ʹ ʧ˷ʹɤʊ΃˰ɤ˷ʹǸͅζ ͣζͣʹɤ˰ͣ, ͣɤɤ ĎǸʹʔͅζ˷ Mռ EΤɤͣ̇ͅ˷ժͣ  ՄԐԎԏԔՅ 
Spines and Quills Ǹʹ ʔʹʹ̻ͣտՍՍǸ˷ʧ˰Ǹ˓ɒʧΤɤͣͅʧʹζռ̇ͅʊɆ̇˓˓ɤɆʹʧ̇˷ͣՍ̻ͣʧ˷ɤͣ́΃ʧ˓˓ͣՍ
ԏԎ    I˷ɒ΃ͣʹͅʧǸ˓ ʔʧʊʔՑɤ˷ɒ ԒD ͣɤ˓ɤɆʹʧΤɤ ˓Ǹͣɤͅ ͣʧ˷ʹɤͅʧ˷ʊ ՄSLSՅ ̻ͅʧ˷ʹɤͣͅ ɆǸ˷ ˷̇Ψ ͅɤǸɆʔ 
ɤαʹͅɤ˰ɤ˓ζ ͣ˰Ǹ˓˓ ȿ΃ʧ˓ɒՑ˓Ǹζɤͅ ʹʔʧɆˋ˷ɤͣͣɤͣ Ǹ˷ɒ ͅɤͣ̇˓΃ʹʧ̇˷ͣւ ʔ̇ΨɤΤɤͅ ԏԖ՞·˰ ʧͣ ͣʹʧ˓˓ 
Ɇ̇˷ͣʧɒɤͅɤɒ ɤαʹͅɤ˰ɤ˓ζ ͅǸͅɤռ Tζ̻ʧɆǸ˓ ˓Ǹζɤͅ ʹʔʧɆˋ˷ɤͣͣ ʧͣ ˰̇ͣʹ˓ζ Ǹ̇ͅ΃˷ɒ ԏԎԎ ·˰ ՄԐԔԎ ɒ̻ʧԼ 

SɤɆ̇˷ɒ S΃ͅʅǸɆɤ Ի̻̇˓ζǸ˰ʧɒɤ, ȿʧ̇ͅɤͣʧ˷, ˷ζ˓̇˷, ԐԎԏԒ՞ԐԎԏԓՅ 
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I˷ʹɤʊͅǸʹʧ˷ʊ ˋ˷̇Ψ˓ɤɒʊɤ ʅ̇ͅ˰ Ǹ ɒʧΤɤͣͅɤ ǸͅͅǸζ ̇ʅ ʅʧɤ˓ɒͣ, I ȿ˓ɤ˷ɒɤɒ ɤ˷ʊʧՑ
˷ɤɤͅʧ˷ʊ, Ɇ̇˰̻΃ʹǸʹʧ̇˷Ǹ˓ ̻ʔζͣʧɆͣ, ɒɤͣʧʊ˷ՑȿǸͣɤɒ Ɇ̇˰̻΃ʹʧ˷ʊ, Ǹͅʹ, Ǹ˷ɒ 
ȿʧ̇˓̇ʊζ, Ǹ˷ɒ ʹ ̇ʊɤʹʔɤͅ Ψʧʹʔ Ǹ ʹ ɤǸ˰ ̇ ʅ ɤα̻ɤͅʹͣ ɒɤΤɤ˓̻̇ɤɒ ̇ ˷ɤ ̇ ʅ ʹ ʔɤ ʅʧͣͅʹ 
ԒDՑ̻ͅʧ˷ʹɤɒ ʔǸʧͅՑ Ǹ˷ɒ ̻ͣʧˋɤՑ˓ʧˋɤ ͣ΃ͅʅǸɆɤͣ, Ǹʹ ʹʔɤ ʹʧ˰ɤ ɒɤɤ˰ɤɒ11 Ǹ ծ˓Ǹͣɤͅ 
ͣʧ˷ʹɤͅɤɒ ˰ ʧͅǸɆ˓ɤկռ ǈɤ ˰ ̇ɒɤ˓ɤɒ ԘԎԎ ʧ˷Ɇͅɤɒʧȿ˓ζ ʅʧ˷ɤ, ǸͅʹʧʅʧɆʧǸ˓˓ζ ɒɤͣʧʊ˷ɤɒ 
́΃ʧ˓˓Ց˓ʧˋɤ Ǹ̻̻ɤ˷ɒǸʊɤͣ ̇ʅ ΤǸͅζʧ˷ʊ ˰ʧɆ̇ͅ ˓ɤ˷ʊʹʔͣ Ǹ˷ɒ ʹʔʧɆˋ˷ɤͣͣɤͣ Ǹ˷ɒ 
Ɇ̇˷ʹͅǸͣʹʧ˷ʊ Ǹ˷ʊ˓ɤͣ ʹ̇ ʧʹͣ ͣ΃ͅʅǸɆɤͣ, ̇˷ʹ̇ Ǹ ˓ʧʅɤՑͣʧύɤɒ ȿ̇ɒζՑɤα̇ͣˋɤ˓ɤՑ
ʹ̇˷ ɒɤͣʧʊ˷ռ Aζ ʧ˷ʹɤ̻ͅͅɤʹʧ˷ʊ ʹʔɤͣɤ ȿʧ̇˓̇ʊʧɆǸ˓ ͣʹͅ΃Ɇʹ΃ͅɤͣ, Ψɤ ̻΃ͣʔɤɒ ʹʔɤ 
ȿ̇΃˷ɒǸͅʧɤͣ ̇ʅ ̻̇ͣͣʧȿʧ˓ʧʹζ ʧ˷ ʅǸȿͅʧɆǸʹɤɒ ˰ǸʹɤͅʧǸ˓ͣ Ǹʹ ʹʔɤ ʹʧ˰ɤ, ʧ˷̻ͣʧͅʧ˷ʊ 
ʅ΃ͅʹʔɤͅ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ ɤΤɤ˷ ˰̇ͅɤ ǸɒΤǸ˷Ɇɤɒ թɆʔʧ˰ɤͅʧɆ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ͣժռ  

 

Ǹ˓ʹʔ̇΃ʊʔ ʧʹ ʧͣ ͣʹʧ˓˓ ǸɒΤʧͣɤɒ ˷̇ʹ ʹ̇ ʊ̇ ΃˷ɒɤͅ ԐԎԎ ·˰ռ
�̇ͅ Ǹ ɒɤʹǸʧ˓ɤɒ Ɇ̇˰̻ǸͅǸʹʧΤɤ ͣ ʹ΃ɒζ ȿɤʹΨɤɤ˷ ԐԎԏԎ Ǹ˷ɒ ԐԎԐԎ, ͣ ɤɤ The Use of 3D Printers 
in Orthodontics ȿζ Eͅʊ΄˓ ɤʹ Ǹ˓ռ ՄԐԎԐԒՅռ 
11    D΃Ǹ˷˷ SɆ̇ʹʹ ʧͣ Ǹ Ɇ̇˰̻΃ʹǸʹʧ̇˷Ǹ˓ ɒɤͣʧʊ˷ Ǹ˷ɒ ǸɒɒʧʹʧΤɤ ˰Ǹ˷΃ʅǸɆʹ΃ͅʧ˷ʊ ̻ͣɤɆʧǸ˓ʧͣʹ 
Ǹʹ SʔǸ̻ɤΨǸζͣ, Ǹ ԒD ˰Ǹ˷΃ʅǸɆʹ΃ͅʧ˷ʊ ͅɤͣɤǸͅɆʔ Ɇɤ˷ʹɤͅ Ǹ˷ɒ Ɇ̇˰̻Ǹ˷ζ, Ǹͣ Ψɤ˓˓ Ǹͣ Ǹ ԒD 
ʹɤɆʔ˷̇˓̇ʊζ ̻ͣɤɆʧǸ˓ʧͣʹ Ǹ˷ɒ ʹɤǸɆʔɤͅ Ǹʹ MITժͣ  MɤɒʧǸ LǸȿռ
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TͅǸ˷ͣɆɤ˷ɒʧ˷ʊ ̇ ˷ɤժͣ  ̇ Ψ˷ Ɇ̻̇̇ͅͅɤǸ˓ʧʹζ ʹ ʔ̇ͅ΃ʊʔ ʹ ʔɤ ͣ ʹ΃ɒζ Ǹ˷ɒ ʧ˰ʧʹǸʹʧ̇˷ ̇ ʅ ˷ Ǹʹ΃ͅɤ, ʔǸͣ 
˷̇ʹ ̇˷˓ζ ɤ˷ʹɤͅʹǸʧ˷ɤɒ ˰ζʹʔ̇˓̇ʊζ, ʅʧɆʹʧ̇˷, ˓ʧʹɤͅǸʹ΃ͅɤ Ǹ˷ɒ Ǹͅʹ, ȿ΃ʹ Ǹ˓ͣ̇ ͣɆʧɤ˷Ɇɤռ Tʔɤ 
ɒͅɤǸ˰ ̇ʅ ɤ˷ʔǸ˷Ɇʧ˷ʊ ʹʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ Ψʧʹʔ ǸͅʹʧʅʧɆʧǸ˓ ʧ˰̻̇ͅΤɤ˰ɤ˷ʹͣ ʹ̇ ̇ΤɤͅɆ̇˰ɤ ʧʹͣ 
˓ʧ˰ʧʹǸʹʧ̇˷ͣ Ǹ˷ɒ ʧ˷ɆͅɤǸͣɤ ̇ ˷ɤժͣ  ˷ Ǹʹ΃ͅǸ˓ ͣ ʹͅɤ˷ʊʹʔ, ɤα̻Ǹ˷ɒ ̇ ˷ɤժͣ  ͣ ɤ˷ͣ̇ͅζ Ǹ̻̻ǸͅǸʹ΃ͣ Ǹ˷ɒ 
ɤ˷ʔǸ˷Ɇɤ ̇˷ɤժͣ  Ǹȿʧ˓ʧʹʧɤͣ ʔǸͣ ȿɤɤ˷ Ǹ ͅɤɆ΃ͅͅʧ˷ʊ Ǹ̻ͣʧͅǸʹʧ̇˷, ʧ˷ Ǹ˷Ɇʧɤ˷ʹ ʹʧ˰ɤͣ Ǹ˷ɒ ˷̇Ψռ 

Ṁͅɤ ʹʔǸ˷ Ԑ,ԔԎԎ ζɤǸͣͅ Ǹʊ̇ Ǹ ˰ǸͅΤɤ˓̇΃ͣ ͣɤʹ ̇ʅ ʧɒɤǸͣ Ǹ˷ɒ ʧ˰Ǹʊʧ˷ʧ˷ʊͣ Ǹ̇ͣͅɤ ʧ˷ 
˰ζʹʔ̇˓̇ʊζ, ɤ˷Τʧͣʧ̇˷ʧ˷ʊ ΨǸζͣ ̇ʅ ʧ˰ʧʹǸʹʧ˷ʊ, Ǹ΃ʊ˰ɤ˷ʹʧ˷ʊ, Ǹ˷ɒ ͣ΃̻ͅǸͣͣʧ˷ʊ ˷Ǹʹ΃ͅǸ˓ ˓ʧʅɤ, 
ʹʔ̇ͅ΃ʊʔ ΃ͣʧ˷ʊ թȿʧ̇ʹɤɆʔ˷ɪժ, ̇ͅ ծ˓ʧʅɤ ʹʔ̇ͅ΃ʊʔ ɆͅǸʅʹկ ՄMǸζɤ ,ͅ ԐԎԏԘ, ̻ռ ԏՅռ MǸ˷ζ Ǹ˷Ɇʧɤ˷ʹ 
˰ζʹʔ̇˓̇ʊʧɤͣ ʔǸΤɤ ʅɤǸʹ΃ͅɤɒ ǸͅʹʧʅʧɆʧǸ˓ ̻ɤ̻̇˓ɤ, ˰̇Τʧ˷ʊ ˰ǸɆʔʧ˷ɤͣ, Ǹ˷ɒ ˰ɤɆʔǸ˷ʧɆǸ˓ 
ʔζȿͅʧɒͣ, ɤ̻ͣɤɆʧǸ˓˓ζ ʹ ʔ̇ͣɤ ͅ ɤͣɤ˰ȿ˓ʧ˷ʊ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣռ ǈʔʧ˓ɤ ͣ ̇˰ɤ ʔζȿͅʧɒͣ Ψɤͅɤ 
թȿ̇ͅ˷ժ ̇ͅ թɆͅɤǸʹɤɒժ Ǹͣ Ɇ̇˰̻̇ͣʧʹɤͣ ̇ʅ ΤǸͅʧ̇΃ͣ ȿɤʧ˷ʊͣ ԻǸͣ ͣʔ̇Ψ˷ ʧ˷ ̻ͅɤΤʧ̇΃ͣ ɆʔǸ̻ʹɤͣͅԼ, 
Ց̇ʹʔɤͣͅ Ψɤͅɤ թ˰Ǹɒɤժ ̇ͅ թɆͅǸʅʹɤɒժ, ˰Ǹͅˋʧ˷ʊ ʹʔɤ ɤǸͅ˓ʧɤͣʹ ʧ˷ˋ˓ʧ˷ʊͣ ̇ʅ ʹʔɤ Ɇ̇˓˓Ǹ̻ͣɤ ̇ʅ ʹʔɤ 
ɒʧͣʹʧ˷Ɇʹʧ̇˷ ȿɤʹΨɤɤ˷ ʹ ʔɤ Ǹ˷ʧ˰Ǹʹɤ Ǹ˷ɒ ʧ˷Ǹ˷ʧ˰Ǹʹɤ Ψ̇ͅ˓ɒͣ, ȿɤʹΨɤɤ˷ ˷ Ǹʹ΃ͅɤ Ǹ˷ɒ ǸͅʹʧʅǸɆʹͣռ

Tʔɤ Ψ̇ͅɒ թǸ΃ʹ̇˰Ǹʹ̇˷ժ Ɇ̇˰ɤͣ ʅ̇ͅ˰ ʹʔɤ �ͅɤɤˋ ЧҌ̭҇ࡥЧ̬҇҅ ԻթǸ΃ʹ̇˰Ǹʹ̇ͣժԼ, ˰ɤǸ˷ʧ˷ʊ 
թͣɤ˓ʅՑǸɆʹʧ˷ʊժ ԻթǸ΃ʹ̇ͣժ թͣɤ˓ʅժ ֔ թ˰Ǹʹ̇ͣժ թʹʔʧ˷ˋʧ˷ʊժ, թǸ˷ʧ˰Ǹʹɤɒժ, թΨʧ˓˓ʧ˷ʊժԼռ Iʹ ʧͣ Ǹ ʹɤͅ˰ Ǹ̻̻˓ʧɤɒ 
ʹ̇ ˰ ǸɆʔʧ˷ɤͣ ʹ ʔǸʹ ʧ˰ʧʹǸʹɤ ʹ ʔɤ ǸɆʹʧ̇˷ͣ ̇ ʅ ˓ ʧΤʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ, ΃ͣɤɒ ʔʧͣʹ̇ͅʧɆǸ˓˓ζ Ǹͣ ʹ ʔɤ ˰ ɤǸ˷ͣ 
ʅ̇ͅ ͣ ʹ΃ɒζʧ˷ʊ ͣ Ɇʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ ˰ ɤɆʔǸ˷ʧɆǸ˓ ͣ ζͣʹɤ˰ͣռ ǈɤ˓˓ ȿɤʅ̇ͅɤ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸɒΤǸ˷Ɇɤͣ 
ɤ˷Ǹȿ˓ɤɒ ʹ ʔɤ ɆͅɤǸʹʧ̇˷ ̇ ʅ ͣ ɤ˓ʅՑ̻̇ɤͅǸʹʧ˷ʊ ɒɤΤʧɆɤͣ, ʹ ʔɤ ʧɒɤǸ ̇ ʅ ˰ Ǹˋʧ˷ʊ Ǹ΃ʹ̇˰ǸʹǸ Ǹ˷ɒ ʹ ʔɤʧͅ 
ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ ʹ ̇ ǸͅʹʧʅʧɆʧǸ˓ ʧ˷ʹɤ˓˓ʧʊɤ˷Ɇɤ Իʹ̇ ΃ͣɤ Ǹ˷ Ǹ˷ǸɆʔ̇ͅ˷ʧͣʹʧɆ ʹ ɤͅ˰Լ ʔǸɒ Ǹ˓ͅɤǸɒζ ȿɤɤ˷ 
ɤα̻˓̇ͅɤɒ ʧ˷ ̻ͅʧ˰ɤΤǸ˓ ˰ζʹʔͣ, Ǹͣ ɒʧͣɆ΃ͣͣɤɒ ʧ˷ ʹʔɤ ̻ͅɤΤʧ̇΃ͣ ɆʔǸ̻ʹɤ ,ͅ ΃˷ɒɤͣͅɆ̇ͅʧ˷ʊ ̇΃ͅ 
ɤ˷ɒ΃ͅʧ˷ʊ ʅǸͣɆʧ˷Ǹʹʧ̇˷ Ψʧʹʔ ʹʔɤ ɆͅɤǸʹʧ̇˷ ̇ʅ ǸͅʹʧʅʧɆʧǸ˓ ȿɤʧ˷ʊͣռ O˷ɤ ̇ʅ ʹʔɤ Τɤͅζ ɤǸͅ˓ʧɤͣʹ 

χρύσειοι δ᾽ ἑκάτερθε καὶ ἀργύρεοι κύνες ἦσαν, οὓς Ἥφαιστος 
ἔτευξεν ἰδυίῃσι πραπίδεσσι δῶμα φυλασσέμεναι μεγαλήτορος 

Ἀλκινόοιο, ἀθανάτους ὄντας καὶ ἀγήρως ἤματα πάντα

On each side there were gold and silver hounds, immortal and 
ageless for all time, which Hephaestus had crafted with 

intelligent minds to guard the house of great-hearted Alcinous.

Homer, Odyssey, 7.91-94

Immortal and Ageless for All Time
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�ͅɤɤˋ ̻ ̇ɤʹͣ Ψʔ̇ͣɤ Ψ̇ͅˋ ͣ ΃ͅΤʧΤɤͣ, Hɤͣʧ̇ɒ, Ǹ̇ͅ΃˷ɒ ԗԎԎ ACE, ˰ ɤ˷ʹʧ̇˷ɤɒ ʹ ʔɤ ˰ ɤɆʔǸ˷Ց
ʧɆǸ˓ ͣ ɤͅΤǸ˷ʹͣ ̇ ʅ Hɤ̻ʔǸɤͣʹ΃ͣ Փ ̇ ͅ ʹ ʔɤ ȿ̇ͅ˷ύɤ Ǹ΃ʹ̇˰Ǹʹ̇˷ TǸ˓̇ͣ ɆͅɤǸʹɤɒ ʹ ̇ ̻ ̇ͅʹɤɆʹ ʹ ʔɤ 
ʧͣ˓Ǹ˷ɒ ̇ ʅ Cͅɤʹɤ ȿζ ʹ ʔ̇ͅΨʧ˷ʊ ͅ ̇Ɇˋͣ Ǹʹ ͣ ʔʧ̻ͣ ʹ ʔǸʹ ͣ Ǹʧ˓ɤɒ ʹ ̇̇ Ɇ˓̇ͣɤ ʹ ̇ ʧʹͣ ͣ ʔ̇ͅɤ Փ Ǹ˷ɒ ʹ ʔɤͣɤ 
̇ʅʅɤͅ ̇ ˷ɤ ̇ ʅ ʹ ʔɤ ɤǸͅ˓ʧɤͣʹ Ɇ̇˷Ɇɤ̻ʹʧ̇˷ͣ ̇ ʅ Ǹ ʔ΃˰Ǹ˷Ց˓ʧˋɤ թʧ˷ʹɤ˓˓ʧʊɤ˷ʹժ ˰ ǸɆʔʧ˷ɤռ Tʔɤζ Ǹ˓ͣ̇ 
˰Ǹͅˋ ʹʔɤ ȿʧͅʹʔ ̇ʅ ʹʔɤ ʧ˷ʹɤͣͅɤɆʹʧ̇˷ ȿɤʹΨɤɤ˷ ʧɒɤǸͣ ͅɤ˓Ǹʹʧ˷ʊ ʹ̇ ʹʔɤ ˰ζʹʔʧɆǸ˓ Ǹ˷ɒ ʹʔɤ 
˰ɤɆʔǸ˷ʧɆǸ˓ ʧ˷ ˓Ǹʹɤͅ Ɇɤ˷ʹ΃ͅʧɤͣռ

Tʔʧͣ ʊ̇Ǹ˓ ̇ ʅ ͣ ʧ˰΃˓Ǹʹʧ˷ʊ ˓ ʧʅɤ Ǹ˷ɒ ʧʹͣ ̻ ̇ͅɆɤͣͣɤͣ ȿζ ͅ ɤ̻˓ʧɆǸʹʧ˷ʊ ʹ ʔɤ ʅ̇ͅ˰ Ǹ˷ɒ Ǹ˷Ǹʹ̇˰ζ 
̇ʅ ˓ ʧΤʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ ɆǸ˷ ȿɤ ΤʧɤΨɤɒ Ǹͣ ͅ ɤ̻ͅɤͣɤ˷ʹʧ˷ʊ ʹ ʔɤ ̇ ͅʧʊʧ˷ͣ ̇ ʅ ˰ ̇ɒɤͅ˷ ͅ ̇ȿ̇ʹʧɆͣ, Ǹ˷ɒ 
ʧʹͣ ̻ ͅɤΤǸ˓ɤ˷Ɇɤ Ǹͣ Ǹ˷ ʧɒɤǸ ʧͣ ɤΤʧɒɤ˷ʹ ʧ˷ ʹ ʔɤ Ǹ̻̻ɤǸͅǸ˷Ɇɤ ̇ ʅ ˰ Ǹ˷ζ Ǹ˷Ɇʧɤ˷ʹ ˰ ǸɆʔʧ˷ɤͣ ʹ ʔǸʹ 
ʅɤǸʹ΃ͅɤ ͣ ɤ˓ʅՑǸ˷ʧ˰Ǹʹʧ̇˷ Ǹͣ Ǹ ̻ ̻̇ͅɤͅʹζռ Aɤʊʧ˷˷ʧ˷ʊ Ψʧʹʔ ʹ ʔɤ ʧ˷Τɤ˷ʹ̇ͅ Ǹ˷ɒ ˰ Ǹʹʔɤ˰ǸʹʧɆʧǸ˷ 
Cʹɤͣʧȿʧ΃ͣ ՄԐԘԔ՟ԐԐԐ ACEՅ, ɤ˷ʊʧ˷ɤɤͣͅ ʅ̇ͅ˰ A˓ɤαǸ˷ɒͅʧǸ ɒ̇Ɇ΃˰ɤ˷ʹɤɒ ˷΃˰ɤ̇ͅ΃ͣ ʹɤαʹͣ 
ʹʔǸʹ ɒɤͣɆͅʧȿɤɒ ʅ΃˷Ɇʹʧ̇˷Ǹ˓ Ǹ΃ʹ̇˰Ǹʹ̇˷ͣ ɒͅʧΤɤ˷ ȿζ ʔζɒͅǸ΃˓ʧɆͣ Ի̻΃˰̻ͣ, ͣ ʧ̻ʔ̇˷ͣԼ, ̻ ˷ɤ΃Ց
˰ǸʹʧɆͣ ԻɆ̇˰̻ͅɤͣͣɤɒ ǸʧͅԼ Ǹ˷ɒ ͣ ʹɤǸ˰ ̻ ̇Ψɤͅ ՄMǸζɤ ,ͅ ԐԎԏԘւ �ʧ˓ͣ̇˷, ԐԎԏԘՅռ DɤͣɆͅʧ̻ʹʧ̇˷ͣ 
̇ʅ ʹ ʔɤͣɤ ɒɤΤʧɆɤͣ ʹ ʔǸʹ ͅ ΃˷ թȿζ ʹ ʔɤ˰ͣɤ˓Τɤͣժ ̇ ʅʹɤ˷ ʧ˷Τ̇˓Τɤ ͣ ɤ˓ʅՑ˰̇Τʧ˷ʊ ǸͅʹʧʅǸɆʹͣ ͅ ɤͣɤ˰Ց
ȿ˓ʧ˷ʊ ʔ΃˰Ǹ˷ͣ ̇ͅ Ǹ˷ʧ˰Ǹ˓ͣ, Ǹ˷ɒ Ψɤͅɤ ȿ΃ʧ˓ʹ Ψʧʹʔ ʹʔɤ ͣǸ˰ɤ ˰ǸʹɤͅʧǸ˓ͣ Ǹ˷ɒ ˰ɤʹʔ̇ɒͣ ʹʔǸʹ 
ǸͅʹʧͣǸ˷ͣ ΃ͣɤɒ ʅ̇ͅ Ɇ̇˷ͣʹͅ΃Ɇʹʧ˷ʊ ʹ ̇̇˓ͣ Ǹ˷ɒ ͣ ʹǸʹ΃ɤͣռ A Ɇͅ΃ɆʧǸ˓ ̻ Ǹͅʹ ̇ ʅ ʹ ʔɤ ʔʧͣʹ̇ͅζ ̇ ʅ ʹ ɤɆʔՑ
˷̇˓̇ʊζ, ʹ ʔɤͣɤ ʧ˰̻ͅɤͣͣʧΤɤ ɤαǸ˰̻˓ɤͣ ̇ ʅ Ǹ΃ʹ̇˰ǸʹǸ, ̇ ͅʧʊʧ˷Ǹ˓˓ζ ɆͅɤǸʹɤɒ ʅ̇ͅ ɤ˷ʹɤͅʹǸʧ˷˰ɤ˷ʹ 
Ǹ˷ɒ ͅʧʹ΃Ǹ˓, ˓ɤɒ ʹ̇ ʹʔɤ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ̇ʅ ˰̇ͅɤ ǸɒΤǸ˷Ɇɤɒ ͣˋʧ˓˓ͣ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɤͣռ

É΃Ǹ˓˓ζ ʧ˷ʹͅʧʊ΃ʧ˷ʊ Ψɤͅɤ ʹ ʔɤ Ǹ΃ʹ̇˰Ǹʹɤɒ ͅ ɤ̻˓ʧɆǸͣ ̇ ʅ ɆɤͅʹǸʧ˷ ʅ΃˷Ɇʹʧ̇˷ͣ Ǹ˷ɒ ȿɤʔǸΤʧ̇ͣͅ 
̇ʅ Ǹ˷ʧ˰Ǹ˓ͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ ȿʧͅɒͣ, ˓ ʧ̇˷ͣ, ͣ ˷Ǹˋɤͣ, ʔ̇ͣͅɤͣ, ̇ ͅ ʔ̇΃˷ɒͣ, ΨʔʧɆʔ ɆʔǸ˷˷ɤ˓ɤɒ ʧ˰̻̇ͅʹՑ
Ǹ˷ʹ ͣ Ɇʧɤ˷ʹʧʅʧɆ ɒʧͣɆ̇Τɤͅʧɤͣռ Tʔɤ ˰ ɤɆʔǸ˷ʧɆǸ˓ ̻ ʧʊɤ̇˷, ̻ ̇ͣʹ΃˓Ǹʹɤɒ ȿζ ʹ ʔɤ ˰ Ǹʹʔɤ˰ǸʹʧɆʧǸ˷ 
AͅɆʔζʹǸͣ ̇ʅ TǸͅɤ˷ʹ΃˰ ʧ˷ ʹʔɤ ԓth Ɇɤ˷ʹ΃ͅζ ACE, ͅɤ̻ͅɤͣɤ˷ʹͣ ̇˷ɤ ̇ʅ ʹʔɤ ʅʧͣͅʹ ɤʅʅ̇ͅʹͣ Ǹʹ 
΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ʹʔɤ ˰ɤʹʔ̇ɒͣ ̇ʅ ʅ˓ʧʊʔʹ, Ψʔʧ˓ɤ ʹʔɤ ɤǸʊ˓ɤՓɒ̇˓̻ʔʧ˷ ʔζȿͅʧɒ ɒɤΤʧɆɤ ˋ˷̇Ψ˷ 
Ǹͣ ʹ ʔɤ թʔʧ̻̻Ǹ̻ʔɤͣʧͣժ ΨʔʧɆʔ ̇ ̻ɤ˷ɤɒ ʹ ʔɤ ͣ ʹǸͅʹʧ˷ʊ ʊǸʹɤͣ Ǹʹ ʹ ʔɤ O˓ζ˰̻ʧɆ ʔʧ̻̻̇ɒ̇ͅ˰ɤ Ի̇ͅ 
ͅǸɆɤɆ̇΃ͣͅɤ Փ թʔʧ̻̻̇ժ թʔ̇ͣͅɤժ ֔  թǸ̻ʔɤͣʧͣժ թʊǸʹɤժԼ, ͣ ʹǸͅʹɤɒ ʹ ʔɤ ʅʧͣͅʹ ˰ ɤɆʔǸ˷ʧͣ˰ ʧ˷ O˓ζ˰̻ʧǸ, 
�ͅɤɤɆɤ ՄA΃ ,ͅ ԐԎԏԖՅռ Tʔɤ ʅʧͣͅʹ ǸͅʹʧʅǸɆʹͣ ʹ̇ ͅɤ̻̇ͅɒ΃Ɇɤ ʹʔɤ ͣ̇΃˷ɒͣ ̇ʅ ˓ʧΤʧ˷ʊ ȿɤʧ˷ʊͣ Ǹͅɤ 
ʹʔɤ ͣ ʧ˷ʊʧ˷ʊ ȿʧͅɒͣ ̇ ʅ Ŷʔʧ˓̇˷, Hɤ̇ͅ˷, Ǹ˷ɒ Cʹɤͣʧȿʧ΃ͣ Փ ʹ ʔɤ ˓ Ǹʹʹɤͅ ͣ ̇˰ɤʹʧ˰ɤͣ ̀ ˷̇Ψ˷ Ǹͣ ʹ ʔɤ 
ʅǸʹʔɤͅ ̇ʅ ̻˷ɤ΃˰ǸʹʧɆͣռ DͅʧΤɤ˷ ȿζ Ɇ̇˰̻ͅɤͣͣɤɒ Ǹʧͅ ̇ͅ ͣʹɤǸ˰, ʹʔɤζ Ǹͅɤ ɤαǸ˰̻˓ɤͣ ̇ʅ ʹʔɤ 
ʅʧͣͅʹ ʔζɒͅǸ΃˓ʧɆ Ǹ˷ɒ ̻ ʧ̻ɤ ̇ ͅʊǸ˷ͣ ɤΤɤͅ ʧ˷Τɤ˷ʹɤɒ ՄAɤɒʧ˷ʧ, ԏԙԖԓՅ Ǹ˷ɒ Ǹͅɤ ʹ ʔɤ Ǹ˷Ɇɤͣʹ̇ͣͅ ̇ ʅ 
ʹʔɤ Ɇʔ΃ͅɆʔ ̇ ͅʊǸ˷ͣ ͣ ʹʧ˓˓ ʧ˷ ΃ͣɤ ʹ ̇ɒǸζռ EΤɤ˷ ɤǸͅ˓ʧɤ ,ͅ Cʔʧ˷ɤͣɤ ʅ̇˓ˋ˓̇ͅɤ ʹ ɤ˓˓ͣ ̇ ʅ ʹ ʔɤ ˓ ɤʊɤ˷ɒՑ
Ǹͅζ ɆǸ̻ͅɤ˷ʹɤͅ L΃ AǸ˷, Ψʔ̇ ɆͅɤǸʹɤɒ Ǹ Ի̻ͅɤͣ΃˰Ǹȿ˓ζ Ψʧ˷ɒՑԼ̻̇Ψɤͅɤɒ, ʅ˓ζʧ˷ʊ Ψ̇̇ɒɤ˷ ȿʧͅɒ 
ʹʔǸʹ Ɇ̇΃˓ɒ ͣ ʹǸζ ʧ˷ ʹ ʔɤ Ǹʧͅ ʅ̇ͅ ʹ ʔͅɤɤ ɒǸζͣ, ΨʔʧɆʔ ʔǸͣ ȿɤɤ˷ ͣ ΃ʊʊɤͣʹɤɒ Ǹͣ Ǹ ̻ ͅɤɆ΃ͣ̇ͅͅ ʹ ̇ 
ʹʔɤ ˰̇ɒɤͅ˷ ˋʧʹɤ ՄD΃ SʔʧͅǸ˷, ԏԙԙԐՅռ 

Aζ ɤ˷Ǹȿ˓ʧ˷ʊ ˰̇Τɤ˰ɤ˷ʹ ʧ˷ ˷̇˷Ց˓ʧΤʧ˷ʊ ̇ȿ˃ɤɆʹͣ, ʹʔɤͣɤ ˰ɤɆʔǸ˷ʧɆǸ˓ ȿɤʧ˷ʊͣ ˓ɤɒ ʹ̇ ʹʔɤ 
ɆͅɤǸʹʧ̇˷ ̇ʅ ʧ˷ʊɤ˷ʧ̇΃ͣ Ǹ˷ɒ ̻ͣɤɆʹǸɆ΃˓Ǹͅ ʹɤɆʔ˷̇˓̇ʊʧɤͣռ Tʔɤͣɤ ɆͅɤǸʹʧ̇˷ͣ ɒɤ˰̇˷ͣʹͅǸʹɤ 
ʔ̇Ψ ʹʔɤ ʅ̇ͅɆɤ ̇ʅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ Ǹ˷ɒ ɤα̻˓̇ͅǸʹʧ̇˷ ɆǸ˷ ʧ˷̻ͣʧͅɤ ̻ɤ̻̇˓ɤ ʹ̇ ʹͅζ Ǹ˷ɒ ͅɤɆͅɤՑ
Ǹʹɤ ˷Ǹʹ΃ͅɤժͣ  ˰ǸͅΤɤ˓ͣ, Ψʔʧ˓ɤ Ɇ̇˷ͣɤ́΃ɤ˷ʹ˓ζ ΃˷Τɤʧ˓ʧ˷ʊ ˷ɤΨ ͣɆʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ 
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ɒʧͣɆ̇Τɤͅʧɤͣռ A΃ʹ̇˰ǸʹǸ ʹʔɤͅɤʅ̇ͅɤ ͅɤ̻ͅɤͣɤ˷ʹ ʹʔɤ ɤǸͅ˓ʧɤͣʹ ɤᾳ̻ɤͣͣʧ̇˷ͣ ̇ʅ ʹʔɤ ʹʧ˰ɤ˓ɤͣͣ 
ʧ˰̻΃˓ͣɤ ʹ ̇ ɆͅɤǸʹɤ ǸͅʹʧʅʧɆʧǸ˓ ˓ ʧʅɤ Փ Ǹ ʔζȿͅʧɒ ̇ ʅ ʹ ʔɤ ˓ ʧΤʧ˷ʊ Ǹ˷ɒ ʹ ʔɤ ˷ ̇˷Ց˓ʧΤʧ˷ʊ, ̇ ʅ ʹ ʔɤ ˷ Ǹʹ΃ͅǸ˓ 
Ǹ˷ɒ ʹʔɤ ǸͅʹʧʅʧɆʧǸ˓ Փ ʹʔǸʹ ȿ˓΃ͅͅɤɒ ʹʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˰ǸɆʔʧ˷ɤռ

Iʅ ʔζȿͅʧɒ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ ̇ʅ ʹʔɤ թ̇ʹʔɤͅժ ʔǸͣ ˓ɤɒ ʹ̇ ΃˷ʅ̇ͅɤͣɤɤ˷ ɤ˰̻ʧͅʧɆǸ˓ Ǹ˷ɒ ͣɆʧɤ˷ʹʧʅʧɆ 
ɒʧͣɆ̇Τɤͅʧɤͣ Ǹ˷ɒ ˷̇Τɤ˓ ΨǸζͣ ̇ʅ ̻ɤͅɆɤʧΤʧ˷ʊ ʹʔɤ Ψ̇ͅ˓ɒ, ʹʔɤ˷ ʔ̇Ψ ɆǸ˷ Ψɤ ΃˷ɒɤͣͅʹǸ˷ɒ 
ʹʔɤ ͅ ɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ ȿɤʹΨɤɤ˷ ʹ ʔɤ Ǹ̻̻Ǹͅɤ˷ʹ˓ζ թɆ΃˓ʹ΃ͅǸ˓ժ ̻ ͅǸɆʹʧɆɤͣ ̇ ʅ ˰ ζʹʔՑ˰Ǹˋʧ˷ʊ ʹ ɤɆʔ˷ɪ, 
ʹʔɤ Ǹͅʊ΃Ǹȿ˓ζ ˰̇ͅɤ ΃ʹʧ˓ʧʹǸͅʧǸ˷ ̻̇ͅɆɤɒ΃ͅɤͣ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷, Ǹ˷ɒ ʹʔɤ 
̻ɤͣ̇ͅ˷Ǹ˓ ̻̇ͅɆɤͣͣɤͣ ̇ʅ ȿɤɆ̇˰ʧ˷ʊԵ
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Amygdala ʧͣ ʹʔɤ ̇ͅȿ̇ʹʧɆ Ǹ̻̻ɤ˷ɒǸʊɤ ʹʔǸʹ Ǹ΃ʊ˰ɤ˷ʹͣ ʧʹͣ ̇Ψ˷ ȿ̇ɒζ ȿζ 
̻ɤͅʅ̇ͅ˰ʧ˷ʊ ̇˷ɤ ̇ʅ ʹʔɤ ɤǸͅ˓ʧɤͣʹ ʅ̇ͅ˰ͣ ̇ʅ ȿ̇ɒζ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ԏԐ Ǹ˷ɒ ˰̇ɒՑ
ʧʅʧɆǸʹʧ̇˷ ˋ˷̇Ψ˷ Ǹͣ թͣɆǸͅʧʅʧɆǸʹʧ̇˷ժ, ̇ͅ ͣˋʧ˷ՑɆ΃ʹʹʧ˷ʊռԏԒ D΃ͅʧ˷ʊ Ǹ ˰̇˷ʹʔՑ˓̇˷ʊ 
ɤαʔʧȿʧʹʧ̇˷, A˰ζʊɒǸ˓Ǹ ɆǸͅɤʅ΃˓˓ζ Ɇ΃ʹͣ Ǹ˷ɒ ͣɆ΃˓̻ʹͣ ʧʹͣ ̇Ψ˷ ͣˋʧ˷, ȿɤǸͅʧ˷ʊ 
΃˷ʧ́΃ɤ Ǹ˷ɒ ͣ ̻ɤɆʧʅʧɆ ͣ ɆǸͣͅ ɆǸ΃ͣɤɒ ʹ ʔ̇ͅ΃ʊʔ ʹ ʔɤ ʧ˷ʹͅʧɆǸʹɤ ̇ ̻ɤͅǸʹʧ̇˷ͣ ɒɤʹɤͅՑ
˰ʧ˷ɤɒ ȿζ ʧʹͣ Ǹ˓ʊ̇ͅʧʹʔ˰ռ Rɤͣɤ˰ȿ˓ʧ˷ʊ ʹ ʔɤ ʅ̇Ɇ΃ͣɤɒ Ǹʹʹɤ˷ʹʧ̇˷ ˰ Ǹ˷ʧʅɤͣʹɤɒ ʧ˷ 

ԏԐ    Ȧɒζ ˰̇ɒʧʅʧɆǸʹʧ̇˷ ʔǸͣ Ǹ ͅʧɆʔ Ǹ˷ʹʔ̻̇̇ͅ˓̇ʊʧɆǸ˓ ʔʧͣʹ̇ͅζ, Ψʧʹʔ ɒʧΤɤͣͅɤ ̻ͅǸɆʹʧɆɤͣ 
ʧ˷Ɇ˓΃ɒʧ˷ʊ ˰̇ɒʧʅζʧ˷ʊ ʹʔɤ ȿ̇ɒζ ʹʔ̇ͅ΃ʊʔ Ɇ΃ʹʹʧ˷ʊ, ȿ΃ͅ˷ʧ˷ʊ, ̻ʧɤͅɆʧ˷ʊ, ʧ˰̻˓Ǹ˷ʹʧ˷ʊ, ̻Ǹʧ˷ʹʧ˷ʊ, 
Ǹɒ̇ͅ˷ʧ˷ʊ Ǹ˷ɒ ̇ʹʔɤͅ ˰ɤǸ˷ͣռ Iʹ ʔǸͣ ȿɤɤ˷ ɤ˰̻˓̇ζɤɒ ʅ̇ͅ ΤǸͅʧ̇΃ͣ ̻΃̻̇ͣͅɤͣ Ǹ˓˓ ʹʔɤ ΨǸζ 
ȿǸɆˋ ʹ̇ ̻ͅɤʔʧͣʹ̇ͅζռ Tʔɤͣɤ ͅʧʹ΃Ǹ˓ͣ Ǹ˷ɒ ʹͅǸɒʧʹʧ̇˷ͣ Ǹͅɤ ɒɤɤ̻˓ζ ʧ˷ʊͅǸʧ˷ɤɒ ʧ˷ Ɇ΃˓ʹ΃ͅǸ˓ ȿɤ˓ʧɤʅͣ, 
ͣζ˰ȿ̇˓ʧύʧ˷ʊ ʧɒɤ˷ʹʧʹζ, Ǹ˷ɒ ̇ʅʹɤ˷ ˰Ǹͅˋʧ˷ʊ Ǹ ̻ǸͣͣǸʊɤ ʹ̇ΨǸͅɒͣ ˷ɤΨ ˓ʧʅɤ ͣʹǸʊɤͣռ
ԏԒ    Tʔʧͣ ʧͣ ʹʔɤ ̻̇ͅɆɤͣͣ Ψʔɤͅɤȿζ ̇˷ɤ Ɇ΃ʹͣ ̻ɤͅ˰Ǹ˷ɤ˷ʹ ǸͅʹʧͣʹʧɆ ɒɤͣʧʊ˷ͣ, ̇ʅʹɤ˷ 
Ψʧʹʔ ͣζ˰ȿ̇˓ʧɆ ˰ɤǸ˷ʧ˷ʊ, ʧ˷ʹ̇ ʹʔɤ ͣˋʧ˷ռ Tʔɤ ̻̇ͅɆɤɒ΃ͅɤ ˰Ǹζ ʧ˷Τ̇˓Τɤ ͅɤ̻ɤǸʹɤɒ˓ζ ΃ͣʧ˷ʊ 
Ǹ ʔ̇̇ˋ ̇ͅ ͣʔǸ̻ͅ ȿ˓Ǹɒɤ ̇˷ ʹʔɤ ͣɤ˓ɤɆʹɤɒ ǸͅɤǸ ̇ʅ ʹʔɤ ͣˋʧ˷ ʹ̇ ɆͅɤǸʹɤ Ǹ ̻ͣɤɆʧʅʧɆ ɒɤͣʧʊ˷ռ 
Rɤͣ΃˓ʹʧ˷ʊ ʧ˷ ̻ͣɤɆʧʅʧɆǸ˓˓ζ ɒɤͣʧʊ˷ɤɒ ͣɆǸͅ ʹʧͣͣ΃ɤ, ͣ΃Ɇʔ ǸɆʹͣ ʅ΃ͅ˷ʧͣʔɤɒ ʹʔɤʧͅ ̻ͅǸɆʹʧʹʧ̇˷ɤͣͅ 
Ψʧʹʔ ̻ɤͅ˰Ǹ˷ɤ˷ʹ ʧɒɤ˷ʹʧʹζ ˰Ǹͅˋɤͣͅռ Tʔɤ ˰̇ͅɤ ʊɤ˷ɤͅǸ˓ ʹɤͅ˰ ʧͣ ͣˋʧ˷ՑɆ΃ʹʹʧ˷ʊ, ΨʔʧɆʔ ɆǸ˷ 
ɤ˷Ɇ̇˰̻Ǹͣͣ ͣ΃ͅʊʧɆǸ˓ ̻̇ͅɆɤɒ΃ͅɤͣ Ǹͣ Ψɤ˓˓ Ǹͣ ʧ˷ͣʹǸ˷Ɇɤͣ ̇ʅ ͣɤ˓ʅՑʔǸͅ˰ռ

A˰ζʊɒǸ˓Ǹտ MĎԐ ԻΨǸα, Ǹ˓΃˰ʧ˷΃˰, �Ŷ�A Ɇ̇˰̻΃ʹɤͅ ȿ̇Ǹͅɒ, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԏԗՅ
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ȿ̇ɒζՑ˰̇ɒʧʅʧɆǸʹʧ̇˷ ͅ ʧʹ΃Ǹ˓ͣ, A˰ζʊɒǸ˓Ǹժͣ  Ɇ΃ʹͣ ʧ˷Τ̇˓Τɤ ͣ ζ˰ȿ̇˓ʧɆ ǸɆʹʧ̇˷ͣ ʹ ʔǸʹ 
˰΃ͣʹ ȿɤ ͅ ɤ˰ɤ˰ȿɤͅɤɒ Ǹ˷ɒ ͅ ɤʔɤǸͣͅɤɒ ͅ ɤ̻ɤǸʹɤɒ˓ζ Ψʧʹʔ ͣ ΃ͅʊʧɆǸ˓ ̻ ͅɤɆʧͣʧ̇˷, 
ʧ˷ ̇ ͅɒɤͅ ʹ ̇ ȿɤ ɤαɤɆ΃ʹɤɒ ̻ ͅɤɆʧͣɤ˓ζ, ̇ Τɤͅ Ǹ˷ ɤ˓Ǹȿ̇ͅǸʹɤ ʔ̇΃ͅՑ˓̇˷ʊ ͣ ɤ́΃ɤ˷Ɇɤռ  
A ͣʹǸ˷ɒՑǸ˓̇˷ɤ ʧ˷ͣʹǸ˓˓Ǹʹʧ̇˷ ǸͅʹΨ̇ͅˋ, ʹʔʧͣ Ɇʔʧ˰ɤͅʧɆ Ǹ̻̻ɤ˷ɒǸʊɤ ʹͅʧɤͣ ʹ̇ 
թ˓ɤǸͅ˷ժ ʹ ʔɤ ʔ΃˰Ǹ˷ ͅ ʧʹ΃Ǹ˓ Ǹͣ ȿɤͣʹ Ǹͣ ʧʹ ɆǸ˷, ͅ ɤ̻ͅɤͣɤ˷ʹʧ˷ʊ Ǹ ʹ Ǹ˷ʊʧȿ˓ɤ ɤ˰ȿ̇ɒՑ
ʧ˰ɤ˷ʹ ̇ʅ ʹʔɤ ˷ɤα΃ͣ ȿɤʹΨɤɤ˷ Ɇ΃˓ʹ΃ͅǸ˓ ̻ͅǸɆʹʧɆɤͣ, ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʹͅǸ˷ͣʅ̇ͅՑ
˰Ǹʹʧ̇˷, Ǹ˷ɒ ʹʔɤ ɤΤɤͅՑ΃˷ʅʧ˷ʧͣʔɤɒ ̻̇ͅɆɤͣͣɤͣ ̇ʅ ȿɤɆ̇˰ʧ˷ʊռ
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I˷ ΨʔǸʹ ΃ͣɤɒ ʹ ̇ ȿɤ ɆǸ˓˓ɤɒ ծΨɤͣʹɤͅ˷կ ͣ ̇Ɇʧɤʹʧɤͣ, ʹ ʔɤͅɤ ʧͣ Ǹ ͣ ʹ̇ͅ˷ʊ ȿɤ˓ʧɤʅ ʹ ʔǸʹ ʹ ɤɆʔ˷̇˓̇ʊζ 
ͣʔ̇΃˓ɒ ̻ ͅʧ˰Ǹͅʧ˓ζ ȿɤ ΃ͣɤɒ ̇ ˷˓ζ ʅ̇ͅ ̻ ͅǸɆʹʧɆǸ˓, ˓ Ǹȿ̇ͅՑͣǸΤʧ˷ʊ ɤ˷ɒͣռ ծTʔɤ ʊͅɤǸʹɤͣʹ ʊ̇̇ɒ ʅ̇ͅ 
ʹʔɤ ʊͅɤǸʹɤͣʹ ˷ ΃˰ȿɤͅկ Մǈʧ˓ͣ̇˷, ԏԙԎԔ, ǸɒǸ̻ʹʧ˷ʊ Ǹ ̻ ʔͅǸͣɤ ʅ̇ͅ˰ ʹ ʔɤ ԏԘthՑɆɤ˷ʹ΃ͅζ ΃ʹʧ˓ʧʹǸͅՑ
ʧǸ˷ ̻ʔʧ˓̻̇ͣ̇ʔɤͅ Jɤͅɤ˰ζ Aɤ˷ʹʔǸ˰Լ ̻ͅʧ̇ͅʧʹʧύɤͣ ̻ͅǸɆʹʧɆǸ˓ ȿɤ˷ɤʅʧʹͣ Ǹ˷ɒ ɤʅʅʧɆʧɤ˷Ɇζ ̇Τɤͅ 
ʹʔɤ ȿ̇ͅǸɒɤͅ ɤα̻ɤͅʧɤ˷Ɇɤ ̇ʅ Ɇ΃˓ʹ΃ͅǸ˓, ǸͅʹʧͣʹʧɆ ̇ͅ ̻ʔʧ˓̻̇ͣ̇ʔʧɆǸ˓ Ɇ̇˷Ɇɤͅ˷ͣռ Tʔʧͣ ͣʹǸͅˋ˓ζ 
΃ʹʧ˓ʧʹǸͅʧǸ˷ ΤʧɤΨ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ Ǹ˷ɒ ʧʹͣ ʔʧͣʹ̇ͅʧɤͣ, ΨʔʧɆʔ SɤͅǸʅʧ˷Ǹ C΃̇˰̇ ՄԐԎԎԗՅ ʧ˷ ʔɤͅ 
Technology and Culture in Greek and Roman Antiquity ʹɤͅ˰ͣ ʹʔɤ թʹɤɆʔ˷ʧɆǸ˓ ȿ˓̇ɆˋՑ
Ǹɒɤժ ˰ɤ˷ʹǸ˓ʧʹζ, Ǹͅʧͣɤͣ ʅ̇ͅ˰ Ǹ˷ ʧ˷ͣʹʧʹ΃ʹʧ̇˷Ǹ˓ʧύɤɒ ɒʧΤʧͣʧ̇˷ ȿɤʹΨɤɤ˷ ʹɤɆʔ˷̇˓̇ʊζ, ˷Ǹʹ΃ͅɤ 
Ǹ˷ɒ Ɇ΃˓ʹ΃ͅɤռ 

Iʹ ʅǸΤ̇ͣͅ Ǹ ͅɤɒ΃Ɇʹʧ̇˷ʧͣʹ Ǹ˷ɒ ̻΃̻̇ͅͅʹɤɒ˓ζ թ̇ȿ˃ɤɆʹʧΤɤժ ΤʧɤΨ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɤͣ Ǹͣ 
ʹ̇̇˓ͣ ʅ̇ͅ ǸɒΤǸ˷Ɇʧ˷ʊ ̻ͅǸɆʹʧɆɤ, ˷ɤʊ˓ɤɆʹʧ˷ʊ ʹʔɤʧͅ ̇ͅ˓ɤ ʧ˷ ɒʧͅɤɆʹʧ˷ʊ Ǹ˷ɒ ͅɤͣʔǸ̻ʧ˷ʊ ˓ʧΤɤɒ 
ɤα̻ɤͅʧɤ˷Ɇɤ,14 Ψʔɤʹʔɤͅ ͣɤ˷ͣ̇ͅζ, ɤ˰̇ʹʧ̇˷Ǹ˓, ǸɤͣʹʔɤʹʧɆ ̇ͅ ͣ̇˰ɤ Ɇ̇˰ȿʧ˷Ǹʹʧ̇˷ ̇ʅ ʹʔɤͣɤռ 

I˷ͣʹɤǸɒ ̇ ʅ ʅǸΤ̇ͅʧ˷ʊ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ̻ ̇ͅʊͅɤͣͣ Ǹͣ ʹ ʔɤ ̇ ˷˓ζ ΤǸ˓΃Ǹȿ˓ɤ ̀ ʧ˷ɒ ̇ ʅ ̻ ̻̇ͣͅɤͅʧʹζ, 
Ψɤ ͣʔ̇΃˓ɒ ˓̇̇ˋ Ǹʹ ʧʹͣ ̻̇Ψɤͅ ʹ̇ ̻̇ͅɒ΃Ɇɤ ΃˷ͣɤɤ˷ Ǹ˷ɒ ΃˷ʅ̇ͅɤͣɤɤǸȿ˓ɤ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ 
Ǹ˷ɒ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ʹʔǸʹ ɆǸ˷ ̻̇ͅɒ΃Ɇɤ ˷ɤΨ ̇˷ʹ̇˓̇ʊʧɤͣ Ǹ˷ɒ ˷̇Τɤ˓ ΨǸζͣ ̇ʅ ʹʔʧ˷ˋʧ˷ʊռ

14    I˷ Technology as Experience, J̇ʔ˷ MɆCǸͅʹʔζ Ǹ˷ɒ Ŷɤʹɤͅ ǈͅʧʊʔʹ ɆʔǸͅǸɆʹɤͅʧύɤ թʅɤ˓ʹ ɤα̻ɤͅʧɤ˷Ɇɤժ Ǹͣ 
Ǹ ˰ɤǸͣ΃ͅɤ ̇ʅ ʹʔɤ ʅ΃˓˓˷ɤͣͣ ̇ʅ ʹɤɆʔ˷̇˓̇ʊζժͣ  ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ȿɤ ˰̇ͅɤ ʹʔǸ˷ ˰ɤͅɤ˓ζ ʅ΃˷Ɇʹʧ̇˷Ǹ˓ռ �ɤ˓ʹ ɤα̻ɤͅʧɤ˷Ɇɤ 
ͅɤʅɤͣͅ ʹ ̇ ɤ˰̇ʹʧ̇˷Ǹ˓ Ի˓ʧˋɤ ȿ̇ɒʧ˓ζ Ǹ̇ͅ΃ͣǸ˓Լ, ɤΤǸ˓΃ǸʹʧΤɤ Իͣɤ˷ͣ΃Ǹ˓ Ǹ˷ɒ ǸʅʅɤɆʹʧΤɤ, ͣ ΃Ɇʔ Ǹͣ ̻ ̇ͣʧʹʧΤɤ ̇ ͅ ˷ ɤʊǸʹʧΤɤ 
ʅɤɤ˓ʧ˷ʊͣԼ Ǹ˷ɒ ʧ˷ʹ΃ʧʹʧΤɤ Իʹʔɤ ͣɤ˷ͣǸʹʧ̇˷ ̇ʅ ʊǸʧ˷ʧ˷ʊ ɒɤɤ̻ɤͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ͅ ˰ɤǸ˷ʧ˷ʊԼ ɤα̻ɤͅʧɤ˷Ɇɤͣռ �̇ͅ 
˰̇ͅɤ Ǹȿ̇΃ʹ ʅɤ˓ʹ ɤα̻ɤͅʧɤ˷Ɇɤ ʧ˷ ʊɤ˷ɤͅǸ˓, ͣɤɤ ǈʧ˓˓ʧǸ˰ ḊΨ˷ɤͣժ ǸͅʹʧɆ˓ɤ The language of felt experience: 
emotional, evaluative and intuitive ՄԐԎԎԎՅ.

Shocked With the New

That discourse one might call 
the poetry of transgression is also knowledge.  

He who transgresses not only breaks a rule.  
He goes somewhere that the others are not;  

and he knows something the others don’t know. 

 Georges Bataille (1897–1962)
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ŶɤͅʔǸ̻ͣ, ʹʔɤͅɤʅ̇ͅɤ, Ψɤ ͣʔ̇΃˓ɒ ͣʹǸͅʹ ʹʔʧ˷ˋʧ˷ʊ Ǹȿ̇΃ʹ ΨʔǸʹ ̇΃ʊʔʹ ʹ̇ ȿɤ ΤʧɤΨɤɒ Ǹͣ 
ʹʔɤ ˰ ̇ͅɤ ʧ˰̻̇ͅʹǸ˷ʹ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ թʊ̇̇ɒժռ Tʔɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ˓ζ ʅɤ˓ʹ ɤα̻ɤͅʧɤ˷ɆɤԵ Oͅ ˰ ɤͅɤ˓ζ 
́΃Ǹ˷ʹʧʅʧǸȿ˓ɤ ɤɆ̇˷̇˰ʧɆ ΃ʹʧ˓ʧʹζԵ 

Tʔɤ Ψ̇ͅɒ թʹɤɆʔ˷̇˓̇ʊζժ ʧͣ Ǹ Ɇ̇˰̻̇΃˷ɒ ̇ʅ ʹΨ̇ �ͅɤɤˋ Ψ̇ͅɒͣտ թʹɤɆʔ˷ɪժ, ΨʔʧɆʔ ˰ɤǸ˷ͣ 
ʹʔɤ Ǹͅʹ Ǹ˷ɒ ͣ ˋʧ˓˓ Ǹͣͣ̇ɆʧǸʹɤɒ Ψʧʹʔ ɆͅǸʅʹͣ˰Ǹ˷ͣʔʧ̻, Ǹ˷ɒ թ˓̇ʊ̇ͣժ ̇ ͅ թΨ̇ͅɒժռ Tʔɤ Ɇ̇˷Ɇɤ̻ʹ ̇ ʅ 
թʹɤɆʔ˷̇˓̇ʊʧǸժ Իʧ˷ LǸʹʧ˷Լ ΨǸͣ ʧ˷ʹ̇ͅɒ΃Ɇɤɒ ȿζ CʔͅʧͣʹʧǸ˷ ǈ̇˓ʅʅ ʧ˷ ԏԗԐԘ, Ψʔ̇ ɒɤʅʧ˷ɤɒ ʧʹ Ǹͣ 
ծʹʔɤ ͣ Ɇʧɤ˷Ɇɤ ̇ ʅ ʹ ʔɤ Ǹͅʹͣ Ǹ˷ɒ Ψ̇ͅˋͣ ̇ ʅ Ǹͅʹկ ̇ ͅ ծʹʔɤ ͣ Ɇʧɤ˷Ɇɤ ̇ ʅ ʹ ʔɤ ʹ ʔʧ˷ʊͣ ΨʔʧɆʔ ˰ Ǹ˷ ԽsicԿ 
̻̇ͅɒ΃Ɇɤͣ ȿζ ΃ͣʧ˷ʊ ʹ ʔɤ ̇ ͅʊǸ˷ͣ ̇ ʅ ʹ ʔɤ ȿ̇ɒζ, ɤ̻ͣɤɆʧǸ˓˓ζ ʹ ʔɤ ʔǸ˷ɒͣկ Մ�ͅʧͣ̇˷, ԐԎԏԙ, ̻ ռ ԏԓԘՅռ 
I˷ ʹ ʔɤ ˓ Ǹʹʹɤͅ ʔǸ˓ʅ ̇ ʅ ʹ ʔɤ ԏԗth Ɇɤ˷ʹ΃ͅζ, ǈɤͣʹɤͅ˷ ʧɒɤǸͣ Ǹȿ̇΃ʹ ʹ ʔɤ ˷ Ǹʹ΃ͅɤ ̇ ʅ ˰ Ǹʹʹɤͅ Ի̇˷ʹ̇˓Ց
̇ʊζԼ ΃˷ɒɤͅΨɤ˷ʹ Ǹ ̻̇ͅʅ̇΃˷ɒ ɆʔǸ˷ʊɤ, ͣʔǸ̻ɤɒ ȿζ ʹʔɤ ʹʔʧ˷ˋʧ˷ʊ ̇ʅ �Ǹ˓ʧ˓ɤ̇, DɤͣɆǸͅʹɤͣ, 
NɤΨʹ̇˷, Ǹ˷ɒ ʹ ʔɤʧͅ ʅ̇˓˓̇Ψɤͣͅռ Tʔɤ ʹ ɤͅ˰ թʹɤɆʔ˷̇˓̇ʊζժ ʹ ʔ΃ͣ ǸɒǸ̻ʹɤɒ ʧʹͣɤ˓ʅ ʹ ̇ ʹ ʔɤ ͅ ǸɒʧɆǸ˓ 
ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ʧ˷ E΃̻̇ͅɤǸ˷ Ɇ̇ͣ˰̇˓̇ʊʧɆǸ˓ ʹʔ̇΃ʊʔʹ, ̻ͣɤɆʧʅʧɆǸ˓˓ζ ʹʔɤ̇ͅʧɤͣ ΃ͣʔɤͅɤɒ ʧ˷ 
ȿζ Ċ̻ɤͅ˷ʧɆ΃ͣ, Ďɤ̻˓ɤͅ Ǹ˷ɒ DɤͣɆǸͅʹɤͣ Իͣɤɤ MʧʹɆʔǸ˰, ԏԙԗԙՅռ Tʔɤ ˓Ǹʹʹɤ ,ͅ ˓ʧˋɤ NɤΨʹ̇˷, 
ͣǸΨ ʹ ʔɤ ΃˷ʧΤɤͣͅɤ Ǹͣ Ǹ ˰ ǸɆʔʧ˷ɤ ʹ ʔǸʹ, ȿζ ˰ ɤǸ˷ͣ ̇ ʅ Ǹ ͅ Ǹʹʧ̇˷Ǹ˓ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ ʅ ʧʹͣ ʅ΃˷ɆՑ
ʹʧ̇˷ʧ˷ʊ, ծɆ̇΃˓ɒ ȿɤ ʔǸͅ˷ɤͣͣɤɒ ʹ ̇ ͣ ɤͅΤɤ ʔ΃˰Ǹ˷ ʧ˷ʹɤͅɤͣʹ Ǹ˷ɒ ̻ ΃̻̇ͣͅɤկ ՄI˷ʊ̇˓ɒ, ԏԙԙԗ, ̻ ռ 
ԏԒԏՅռ Ṫʊɤʹʔɤͅ Ψʧʹʔ ʔʧͣ ʧɒɤǸͣ Ǹȿ̇΃ʹ ʹʔɤ ɒ΃Ǹ˓ʧͣʹ ɒʧͣʹʧ˷Ɇʹʧ̇˷ ȿɤʹΨɤɤ˷ ˰ʧ˷ɒ Ǹ˷ɒ ȿ̇ɒζ, 
Ǹͣ Ψɤ˓˓ Ǹͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ ɆͅɤǸʹ΃ͅɤͣ, DɤͣɆǸͅʹɤͣժ ʧɒɤǸͣ ˓ɤɒ ʹ̇ Ǹ 
̻ǸͅǸɒʧʊ˰ ͣ ʔʧʅʹ ʧ˷ ʹ ɤͅ˰ͣ ̇ ʅ ʔ̇Ψ Ψɤ ʹ ʔʧ˷ˋ Ǹȿ̇΃ʹ ʹ ʔɤ ͅ ɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ ȿɤʹΨɤɤ˷ ʹ ɤɆʔ˷̇˓̇ʊζ, 
Ɇ΃˓ʹ΃ͅɤ, Ǹ˷ɒ ˷ Ǹʹ΃ͅɤռ TɤɆʔ˷̇˓̇ʊζ ʔǸͣ ͣ ʧ˷Ɇɤ ȿɤɤ˷ ΤʧɤΨɤɒ Ǹͣ Ǹ ̻ ͅǸɆʹʧɆɤՑ̇ͅʧɤ˷ʹɤɒ ʅʧɤ˓ɒ, 
̇̇ͅʹɤɒ ʧ˷ ̻ ΃̻̇ͣͅɤ Ǹ˷ɒ ̻ ˓Ǹ˷˷ʧ˷ʊ ʹ ʔǸʹ ʧͣ ծ˰ɤͅɤ˓ζ ʹ ɤɆʔ˷ʧɆǸ˓, ʧ˷ ̇ ʹʔɤͅ Ψ̇ͅɒͣ ˰ ɤɆʔǸ˷ʧɆǸ˓կ 
Իʧȿʧɒռ, ̻ռ ԏԒԏՅռ E̻ʧʹ̇˰ʧύʧ˷ʊ ʹʔɤ ΃˓ʹʧ˰Ǹʹɤ ͣ΃̻ͅɤ˰ǸɆζ ̇ʅ ʔ΃˰Ǹ˷ ͅɤǸͣ̇˷, ʹɤɆʔ˷̇˓̇ʊζ 
ȿɤʊǸ˷ ʹ̇ ǸʅʅɤɆʹ ʔ̇Ψ ˓Ǹʹɤͅ ͣɆʔ̇˓Ǹͣͅ ʧ˷ʹɤ̻ͅͅɤʹɤɒ ʹʔɤ ̻ʔɤ˷̇˰ɤ˷Ǹ ̇ʅ Ǹ˷Ɇʧɤ˷ʹ ǸͅʹʧʅǸɆʹͣ 
Ǹ˷ɒ Ǹ΃ʹ̇˰ǸʹǸռ 

O˷ɤ ̇ ʅ ʹ ʔɤ ˓ ɤǸɒʧ˷ʊ ǸɒΤ̇ɆǸʹɤͣ ̇ ʅ ʹ ʔʧͣ թʔζ̻ɤͅՑͣɤͅʧ̇΃ͣժ Ǹ̻̻̇ͅǸɆʔ ʹ ̇ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ ʧͣ 
Łͅ˃Ǹ˷ ǈʧˋǸ˷ɒɤͅ ԻɆʧʹɤɒ ʧ˷ A΃ ,ͅ ԐԎԏԖՅռ I˷ ʔʧͣ ɤͣͣǸζ ծ�Ǹɒʊɤʹͣ Ǹ˷ɒ SɆʧɤ˷ʹʧʅʧɆ I˷ͣʹͅ΃˰ɤ˷ʹͣկ, 
ʅɤǸʹ΃ͅɤɒ ʧ˷ The Oxford Handbook of Engineering and Technology ՄԐԎԎԘՅ, ʔɤ ͅ ɤ˃ɤɆʹɤɒ 
̻ͣɤɆʹǸɆ˓ɤ Ǹ˷ɒ ɤα̻˓̇ͅǸʹʧ̇˷ ʧ˷ ʹɤͅ˰ͣ ̇ʅ ʔ̇Ψ Ǹ΃ʹ̇˰ǸʹǸ ʅ΃˷Ɇʹʧ̇˷, ɒɤͣɆͅʧȿʧ˷ʊ ʹʔɤ˰ ծǸͣ 
̇ȿ˃ɤɆʹ ˓ ɤͣͣ̇˷ͣ ʧ˷ ˰ ɤɆʔǸ˷ʧɆǸ˓ Ǹ˷ɒ ̻ ˷ɤ΃˰ǸʹʧɆ ̻ ͅʧ˷Ɇʧ̻˓ɤͣ, ͅ Ǹʹʔɤͅ ʹ ʔǸ˷ Ǹͣ ʹ ͅʧɆˋͣ ʧ˷ʹɤ˷ɒɤɒ 
ʹ̇ ʧ˷̻ͣʧͅɤ Ψ̇˷ɒɤͅկ ՄǈʧˋǸ˷ɒɤ ,ͅ ԐԎԎԘ, ̻ ռ ԗԘԔւ A΃ ,ͅ ԐԎԏԖ, ̻ ռ ԏԗՅռ Ǖɤʹ ʹ ʔɤ ɒɤͣʧͅɤ ʹ ̇ Ɇ̇˰Ց
̻ͅɤʔɤ˷ɒ ʹʔɤ ̻̇ͅʅ̇΃˷ɒ ˰ɤɆʔǸ˷ʧͣ˰ͣ ̇ʅ ˓ʧʅɤ ʹʔ̇ͅ΃ʊʔ ˰ɤɆʔǸ˷ʧɆͣ, ΨʔʧɆʔ ɤαʹɤ˷ɒͣ ʅ̇ͅ˰ 
Ḣ˰ɤͅժͣ  ʹʧ˰ɤ ʹ̇ ʹʔɤ ̻ͅɤͣɤ˷ʹ ɒǸζ, ͅɤΤɤǸ˓ͣ ʹʔǸʹ ʹʔɤ ծʧ˰̻΃˓ͣɤ ʅ̇ͅ ɆͅɤǸʹʧ˷ʊ Ǹ΃ʹ̇˰ǸʹǸ ʧͣ 
˷̇ʹ ̇ ͅʧʊʧ˷Ǹ˓˓ζ ɒͅʧΤɤ˷ ȿζ ̻ ͅǸɆʹʧɆǸ˓ ˷ ɤɤɒͣկ ՄRɤɤΤɤͣ ԰ SʹՑO˷ʊɤ, ԐԎԐԐ, ̻ ռ ԘՅռ ǈʧˋǸ˷ɒɤͅժͣ  
Ǹ˷ǸɆʔ̇ͅ˷ʧͣʹʧɆ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ ̇ ʅ Ǹ΃ʹ̇˰ǸʹǸ Ǹͣ ծǸͅ˰ɆʔǸʧͅ ʧ˷Τɤ˷ʹʧ̇˷ͣկ ɒɤͣʧʊ˷ɤɒ ̻ ͅʧ˰Ǹͅʧ˓ζ 
ʅ̇ͅ ɒɤ˰̇˷ͣʹͅǸʹʧ˷ʊ ͣ Ɇʧɤ˷ʹʧʅʧɆ ̻ ͅʧ˷Ɇʧ̻˓ɤͣ ՄA΃ ,ͅ ԐԎԏԖՅ ̇ ˰ʧʹͣ ʹ ʔɤ Ɇ̇˷ʹɤαʹ΃Ǹ˓ ΃ͣɤ Ǹ˷ɒ թʅɤ˓ʹ 
ɤα̻ɤͅʧɤ˷Ɇɤժ ̇ ʅ ʹ ʔɤͣɤ ʧ˷Τɤ˷ʹʧ̇˷ͣ, Ǹͣ Ψɤ˓˓ Ǹͣ ʹ ʔɤ ˰ ɤǸ˷ʧ˷ʊͣ ʹ ʔɤζ Ɇ̇˷Τɤζ ʅ̇ͅ ȿ̇ʹʔ ͣ ̻ɤɆՑ
ʹǸʹ̇ͅ Ǹ˷ɒ ɆͅɤǸʹ̇ ,ͅ Ǹ˷ɒ ʹ ʔɤ Ɇ̇˷ɒʧʹʧ̇˷ͣ ȿζ ΨʔʧɆʔ ʹ ʔɤ ˰ ǸɆʔʧ˷ɤ ̇ ̻ɤͅǸʹɤͣռ A ͣ ʹ΃ɒζ ̇ ʅ ʹ ʔɤ 
ʔʧͣʹ̇ͅζ ̇ ʅ Ǹ΃ʹ̇˰ǸʹǸ ͅ ɤΤɤǸ˓ͣ ʹ ʔǸʹ ʹ ʔɤͣɤ ɒɤΤʧɆɤͣ Ψɤͅɤ ȿ΃ʧ˓ʹ ʅ̇ͅ Τɤͅζ ɒʧʅʅɤͅɤ˷ʹ ̻ ΃̻̇ͣͅɤͣ, 
ծʹ̇ ɤ˷ʹɤͅʹǸʧ˷, ʹ̇ ʧ˰̻ͅɤͣͣ ̇ͅ ʹ̇ Ǹ˰Ǹύɤկ ՄRɤɤΤɤͣ ԰ SʹՑO˷ʊɤ, ԐԎԐԐ, ̻ռ ԒՅ ՟ Ǹ˷ɒ Ǹ˓ͣ̇ ʹ̇ 
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ʧ˷˷̇ΤǸʹɤռ I˷ ˓ ʧ˷ɤ Ψʧʹʔ A΃ͅ Ǹ˷ɒ Ψʧʹʔ RɤɤΤɤͣ Ǹ˷ɒ SʹՑO˷ʊɤ, Ǹ˷ɒ ʧ˷ Ɇ̇˷ʹͅǸͣʹ ʹ ̇ ǈʧˋǸ˷ɒɤͅժͣ  
ΤʧɤΨ, I Ǹͅʊ΃ɤ ʹ ʔǸʹ Ǹ΃ʹ̇˰ǸʹǸ ʔǸΤɤ ʧ˷ͣʹɤǸɒ ȿɤɤ˷ թʹͅǸ˷ͣɆɤ˷ɒɤ˷ʹǸ˓ ɒɤΤʧɆɤͣժ, Ǹͣ ɆͅɤǸʹʧΤɤ, 
̻̇ɤ˷, Ǹ˷ɒ ͅ ɤ˓Ǹʹʧ̇˷Ǹ˓ ԻʧɒԼɤ˷ʹʧʹʧɤͣռ Tʔɤζ ʧ˓˓΃ͣʹͅǸʹɤ ʹ ʔɤ ˷ Ǹʹ΃ͅɤ Ǹ˷ɒ ͅ ɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ ȿɤʹΨɤɤ˷ 
ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ ȿ̇ɒʧɤͣ, ȿɤʹΨɤɤ˷ ʹʔɤ ˰ɤɆʔǸ˷ʧɆǸ˓ Ǹ˷ɒ ˷̇˷Ց˰ɤɆʔǸ˷ʧɆǸ˓, ̻̇ͅՑ
ʹͅǸζʧ˷ʊ ʹ ʔɤ ͣ ʹǸʹɤ ̇ ʅ ̇ ΃ͅ Ψ̇ͅ˓ɒ Ǹ˷ɒ ̻ ɤͅʔǸ̻ͣ ɤΤɤ˷ ʹ ʔɤ Ɇ̇ͣ˰̇ͣռ Aͣ ʹ ʔɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ͅ ɤǸ˓ʧʹζ, 
ʅɤ˓ʹ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤɒ ʹʔ̇ͅ΃ʊʔ ȿ̇΃˷ɒɤɒ ͅɤǸ˓ʧʹζ, ʹʔɤζ Ψɤͅɤ Ǹ ˰ɤǸ˷ͣ ʅ̇ͅ Ǹ ɒɤɤ̻ɤͅ Ǹ˷ɒ 
˰̇ͅɤ ̻ ̇ͅʅ̇΃˷ɒ ˰ ɤǸ˷ʧ˷ʊ ̇ ʅ ˓ ʧʅɤ, Ǹ˷ɒ ʅ̇ͅ Ǹ ̻ Ǹ˓̻Ǹȿʧ˓ʧʹζ, ʧ˷ʹɤ˷ͣʧʅʧɆǸʹʧ̇˷ Ǹ˷ɒ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹ 
̇ʅ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤռ

Tʔɤ �ͅɤɤˋ ˰Ǹʹʔɤ˰ǸʹʧɆʧǸ˷ Ǹ˷ɒ ɤ˷ʊʧ˷ɤɤͅ Hɤ̇ͅ ̇ʅ A˓ɤαǸ˷ɒͅʧǸ ɒɤͣʧʊ˷ɤɒ Ǹ̇ͅ΃˷ɒ ԘԎ 
˰ɤɆʔǸ˷ʧɆǸ˓ ɒɤΤʧɆɤͣ, Ψʧʹʔ ˷̇˷ɤ ̇ʅ ʹʔɤ˰ ̻ͣɤɆʧʅʧɆǸ˓˓ζ ʧ˷ʹɤ˷ɒɤɒ ʅ̇ͅ ̻ͅǸɆʹʧɆǸ˓ ʹǸͣˋͣ 
ՄRɤɤΤɤͣ ԰ SʹՑO˷ʊɤ, ԐԎԐԐՅռ I˷ ʔʧͣ ʹͅɤǸʹʧͣɤ ̇˷ ʹʔɤ Ɇ̇˷ͣʹͅ΃Ɇʹʧ̇˷ ̇ʅ Ǹ΃ʹ̇˰ǸʹǸ ʧ˷ ʹʔɤ 
Ǹ˷Ɇʧɤ˷ʹ Ψ̇ͅ˓ɒ, ʔɤ ɒɤͣɆͅʧȿɤɒ Ǹ΃ʹ̇˰ǸʹǸ Ǹͣ ɒɤΤʧɆɤͣ ̻̇ͅɒ΃Ɇʧ˷ʊ ̻ͣɤɆʹǸɆ˓ɤͣ Ǹ˷ɒ ʊɤ˷ɤͅՑ
Ǹʹʧ˷ʊ ʹ ͅ΃ɤ ѫЧҘࡥЧ ̇ ͅ թʹʔǸ΃˰ǸʹǸժ Իթ˰ʧͅǸɆ˓ɤͣժ, թ˰ǸͅΤɤ˓ͣժԼռ Eα̻ɤͅʧɤ˷Ɇʧ˷ʊ ͣ ΃Ɇʔ Ǹ ˰ ʧͅǸɆ˓ɤ ΨǸͣ 
ȿɤ˓ʧɤΤɤɒ ʹ̇ ɤ˓ʧɆʧʹ Ǹ˷ хࡈҀѾѓ̬҇ࡈ ԻթǸͣʹ̇˷ʧͣʔʧ˷ʊժ, թͣʹ΃˷˷ʧ˷ʊժԼ ͣɤ˷ͣǸʹʧ̇˷ ʧ˷ ʹʔɤ ̇ȿͣɤͅΤɤ ,ͅ 
˰Ǹˋʧ˷ʊ Ǹ΃ʹ̇˰ǸʹǸ Ψ̇ͅʹʔζ ̻ͣɤɆʧʅʧɆǸ˓˓ζ ̇ʅ ʹʔɤ Ψ̇˷ɒɤͅ ʹʔɤζ ʧ˷̻ͣʧͅɤ ʧ˷ ʹʔɤʧͅ Ǹ΃ɒʧɤ˷Ɇɤ 
ՄM΃̻ͅʔζ, ԏԙԙԔւ A΃ ,ͅ ԐԎԏԖՅռ

 
Τῆς αὐτοματοποιητικῆς πραγματείας ὑπὸ τῶν πρότερον ἀποδοχῆς 
ἠξιωμένης διά τε τὸ ποικίλον τῆς ἐν αὐτῇ δημιουργίας καὶ διὰ  τὸ 
ἔκπληκτον τῆς θεωρίας.

The study of automaton-making has been considered by our 
predecessors worthy of acceptance, both because of the ingenuity of 
the craftsmanship involved  and because of the striking and surprising 
nature of the public spectacle.

Hɤ̇ͅ, Automataռ ԏռԏռ

Hɤ̇ͅ ʅ̇ͅɤʊ̇ͅ΃˷ɒͣ ʹʔɤ Ψ̇˷ɒ̇ͅ΃ͣ ɤʅʅɤɆʹͣ ̇ʅ Ǹ΃ʹ̇˰ǸʹǸ Ǹͣ ʹʔɤ ͣǸ˓ʧɤ˷ʹ ʅɤǸʹ΃ͅɤ, ΨʔʧɆʔ 
ʊɤ˷ɤͅǸʹɤͣ ʧ˷Τɤ˷ʹʧΤɤ˷ɤͣͣ Ǹ˷ɒ ˰ ʧͅǸɆ΃˓̇΃ͣ˷ɤͣͣ, Ǹ˷ɒ Ǹ ʅ̇ͅ˰ ̇ ʅ ̀ ˷̇Ψ˓ɤɒʊɤ ʹ ʔǸʹ ʧͣ ɤ̻ʧͣՑ
ʹɤ˰ʧɆǸ˓˓ζ Ɇ̇˰̻ǸͅǸȿ˓ɤ ʹ ̇ ̻ ʔʧ˓̻̇ͣ̇ʔζ ՄTζȿ˃ɤͅʊ, ԐԎԎԒՅռ Aζ Ɇ̇΃̻˓ʧ˷ʊ ɆͅǸʅʹ Ǹ˷ɒ ͣ ˋʧ˓˓ Ψʧʹʔ 
˰ζͣʹʧɆǸ˓ ʧ˷ʊɤ˷΃ʧʹζ, ʹ ʔɤͣɤ ǸͅʹʧʅʧɆʧǸ˓ ȿɤʧ˷ʊͣ Ψɤͅɤ ɒͅʧΤɤ˷ ȿζ ˓ ̇˷ʊՑͣʹǸ˷ɒʧ˷ʊ ˰ ζʹʔ̇˓̇ʊʧɆǸ˓ 
ʹ̻̇ͅɤͣ ʹ̇ ͣʧ˰΃˓Ǹʹɤ Ǹ˷ɒ ͣ΃̻ͅǸͣͣ ʹʔɤ ̻̻̇ͅɤͅʹʧɤͣ ̇ʅ ˓ʧΤʧ˷ʊ ȿɤʧ˷ʊͣ, ̻ɤͅʔǸ̻ͣ ɤΤɤ˷ ͅɤǸ˓Ց
ʧύʧ˷ʊ Ǹ˷ ɤ˷ʹʧͅɤ˓ζ ˷ɤΨ ɤ˷ʹʧʹζ ʹʔǸʹ ˰ʧαɤɒ ʹʔɤ ̇ͅʊǸ˷ʧɆ Ψʧʹʔ ʧ˷ɤͅʹ ˰ǸʹɤͅʧǸ˓ͣռ ծṪ ́΃Ǹ˓ʧʅζ 
Ǹͣ Ǹ˷ Ǹ΃ʹ̇˰Ǹʹ̇˷, ʹʔɤͅɤʅ̇ͅɤ, Ǹ˷ ǸͅʹʧʅʧɆʧǸ˓ ȿɤʧ˷ʊ ɒ̇ɤͣ ˷̇ʹ ˷ɤɤɒ ʹ̇ ȿɤ ΃ͣɤʅ΃˓կ ՄRɤɤΤɤͣ 
԰ SʹՑO˷ʊɤ, ԐԎԐԐ, ̻ռ ԘՅռ Iʹ ˰΃ͣʹ ͣʧ˰̻˓ζ ȿɤ Ǹȿ˓ɤ ʹ̇ ̻̇ͅΤʧɒɤ Ǹ ͣʧ˰΃˓Ǹʹɤɒ ΤʧʹǸ˓ʧʹζ ʹʔǸʹ 
̻̇ͅΤ̇ˋɤͣ Ψ̇˷ɒɤͅ Ǹ˷ɒ ̻̇ͅɒ΃Ɇɤͣ Ǹ ˷̇Τɤ˓ Ǹ˷ɒ ʹͅǸ˷ͣɆɤ˷ɒʧ˷ʊ ɤα̻ɤͅʧɤ˷Ɇɤռ
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Tʔʧͣ ʧ˷ɤΤʧʹǸȿ˓ζ ʊʧΤɤͣ ͅʧͣɤ ʹ̇ ́΃ɤͣʹʧ̇˷ͣտ CǸ˷ ʔζȿͅʧɒ ɒɤΤʧɆɤͣ Ψʔ̇ͣɤ ̻΃̻̇ͣͅɤ ʧͣ ʹ̇ 
ɤ˷ʹɤͅʹǸʧ˷ Ǹ˷ɒ ̻̇ͅΤ̇ˋɤ Ψ̇˷ɒɤͅ ȿɤ Ɇ̇˷ͣʧɒɤͅɤɒ Ǹͣ ɤ́΃Ǹ˓˓ζ ˋ˷̇Ψ˓ɤɒʊɤՑ̻̇ͅɒ΃Ɇʧ˷ʊ Ǹ˷ɒ 
Ǹͣ ̻ͅǸɆʹʧɆǸ˓ Ǹͣ ʹʔɤʧͅ ΃ʹʧ˓ʧʹǸͅʧǸ˷ Ɇ̇΃˷ʹɤ̻ͅǸͅʹͣԵ Ḋ ʹʔɤ ɤ˓ɤ˰ɤ˷ʹ ̇ʅ ̻ͣɤɆʹǸɆ˓ɤ Ǹ˷ɒ ʹʔɤ 
ɤα̻ɤͅʧɤ˷ʹʧǸ˓ Ǹ̻ͣɤɆʹ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ ɒɤΤǸ˓΃ɤ ʹ ʔɤ ˰ ɤɆʔǸ˷ʧɆǸ˓ ʧ˷ʊɤ˷΃ʧʹʧɤͣ ̇ ʅ Ǹ΃ʹ̇˰ǸʹǸԵ 
Ḋɤͣ ʹʔʧͣ ˰Ǹˋɤ ʹʔɤ˰ թ˓ɤͣͣɤͅժ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ̇ͅ ͣ̇˰ɤʔ̇Ψ ˓ɤͣͣ թͣɆʧɤ˷ʹʧʅʧɆժԵ

E˰̻ʔǸͣʧύʧ˷ʊ ʹʔɤ ʧ˰̻̇ͅʹǸ˷Ɇɤ ̇ʅ ʹʔɤ ɤα̻ɤͅʧɤ˷Ɇɤ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɤͣ, C΃̇˰̇ Ǹͅʊ΃ɤͣ 
ʹʔǸʹ, ʧ˷ ̇ͅɒɤͅ ʹ̇ ʹͅ΃˓ζ ʊɤʹ ͅʧɒ ̇ʅ ʹʔɤ թʹɤɆʔ˷ʧɆǸ˓ ȿ˓̇ɆˋǸɒɤժ ˰ɤ˷ʹǸ˓ʧʹζ, Ψɤ ˷ɤɤɒ ʹ̇ ˓ɤʹ ʊ̇ 
̇ʅ ʹ ʔɤ ˷ ̇ʹʧ̇˷ ̇ ʅ ̻ ̇ͅʊͅɤͣͣ Ǹͣ ͣ ̇˰ɤʹʔʧ˷ʊ ծȿɤʹʹɤͅ Ǹ˷ɒ ˰ ̇ͅɤ ɤʅʅʧɆʧɤ˷ʹկ Ǹ˷ɒ Ɇ̇˷Ɇɤ˷ʹͅǸʹɤ 
ͅǸʹʔɤͅ ̇˷ ʹʔɤ ɒʧΤɤͣͅʧʹζ ̇ʅ ʧʹͣ ͣɆǸʹʹɤͅ ʅ΃˷Ɇʹʧ̇˷ͣռ Sʔɤ ɒʧ̻ͣ΃ʹɤͣ ʹʔɤ Ǹͣͣ΃˰̻ʹʧ̇˷ ʹʔǸʹ 
ʹʔɤͅɤ ʧͣ Ǹ ̻ͅɤՑɒɤͣʧʊ˷ɤɒ ծ˓ʧ˷ɤǸͅ ˰̇ɒɤ˓ ̇ʅ ʧ˷˷̇ΤǸʹʧ̇˷կ Ǹ˷ɒ ɤΤ̇˓΃ʹʧ̇˷ Ψʔɤ˷ ʧʹ Ɇ̇˰ɤͣ 
ʹ̇ ʹɤɆʔ˷̇˓̇ʊζ ՄC΃̇˰̇ ԐԎԎԗ, ̻ռ ԓԐՅռ Tʔɤ ̻ͅǸɆʹʧɆǸ˓ ʧͣ ˷̇ʹ Ɇ̇˷ʅʧ˷ɤɒ ʹ̇ ˰ɤͅɤ ͣ΃ͅΤʧΤǸ˓ 
̇ͅ ʹʔɤ ʅ΃˓ʅʧ˓˓ʧ˷ʊ ̇ʅ Ǹ̻̻̻̇ͅͅʧǸʹɤ ͅɤ́΃ʧͅɤ˰ɤ˷ʹͣ, ȿ΃ʹ Ǹ˓ͣ̇ ͅɤʅɤͣͅ ʹ̇ ʹʔɤ ̻̇Ψɤͅ ʹ̇ ζʧɤ˓ɒ ΃̻ 
ʹʔɤ ʧ˷˷ɤͅ ɤͣͣɤ˷Ɇɤ ̇ʅ ȿɤʧ˷ʊ, ʹʔ΃ͣ ʔɤ˓̻ʧ˷ʊ ʹ̇ ʹͅǸ˷ͣʅ̇ͅ˰ ˓ʧΤɤͣ Ǹ˷ɒ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤռ 
I ȿɤ˓ʧɤΤɤ ʹ ʔǸʹ ʹ ʔɤ ˰ ̇ɒɤͅ˷ ˰ ζʹʔ ̇ ʅ ʹ ʔɤ թ̻̻̇ͅɤͅժ ΃ͣɤ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊζ ˷ ɤɤɒͣ ʹ ̇ ȿɤ ͅ ɤʹ̇˓ɒռ 

I˷ Ǹ ͅǸɒʧɆǸ˓ ͅɤՑʹʔʧ˷ˋʧ˷ʊ ̇ʅ ʹɤɆʔ˷̇˓̇ʊζժͣ  ̇ͅ˓ɤ, DǸΤʧɒ ǈʧ˓˓ͣ ՄԐԎԎԘՅ ɤ˰ȿͅǸɆɤɒ ΨʔǸʹ ʔɤ 
ɆǸ˓˓ͣ ʹ ʔɤ թʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʹ ΃ͅ˷ժտ Ǹ ʅ̇ͅ˰ ̇ ʅ ɒʧͣͣʧɒɤ˷Ɇɤ, ̇ ͅ ͅ ɤͣʧͣʹǸ˷Ɇɤ ʹ ̇ Ǹ ծʹɤɆʔ˷̇˓̇ʊζ ʹ ʔǸʹ 
ɒɤʅʧ˷ɤͣ ʧʹͣɤ˓ʅ Ǹͣ ͣ ʹͅǸʧʊʔʹʅ̇ͅΨǸͅɒ ǸɒΤǸ˷Ɇɤ˰ɤ˷ʹկռ RǸʹʔɤ ,ͅ ʔɤ ʧ˷ͣʧͣʹͣ ̇ ˷ ʹ ʔɤ ʹ ɤɆʔ˷̇˓̇ʊՑ
ʧɆǸ˓ թɒ̇ͣͅǸ˓ ɆʔǸ˷Ɇɤժ ̇ʅ ʹʔǸʹ ΨʔʧɆʔ ɆǸ˷˷̇ʹ ȿɤ Իʅ̇ͅɤԼͣɤɤ˷, ΨʔʧɆʔ ɤ˷ʹǸʧ˓ͣ ͣ΃̻ͅͅʧͣɤ Ǹ˷ɒ 
ʅ̇ͅʹ΃ʧʹζ, Ǹ˷ɒ Ɇ̇˰ɤͣ ծʅ̇ͅ˰ ȿɤʔʧ˷ɒ, ʅ̇ͅ˰ ̇ ΃ʹ ̇ ʅ ͅ Ǹ˷ʊɤ ̇ ͅ ̇ ΃ʹͣʧɒɤ ̇ ʅ ʹ ʔɤ ʅʧɤ˓ɒ ̇ ʅ Τʧͣʧ̇˷կ 
Մǈʧ˓˓ͣ, ԐԎԎԘ, ̻ռ ԒԘՅռ AͅɤǸˋʧ˷ʊ Ψʧʹʔ ʹʔɤ Ɇ̇˷Τɤ˷ʹʧ̇˷ͣ Ǹ˷ɒ ʧɒɤ̇˓̇ʊʧɤͣ ̇ʅ ̻̇ͅɒ΃ɆʹʧΤɤ 
ʹɤɆʔ˷̇˓̇ʊζ ʹ̇ΨǸͅɒͣ ˰̇ͅɤ Ɇ̇˷Ɇɤ̻ʹՑ̇ͅʧɤ˷ʹɤɒ ǸɆɆ̇΃˷ʹͣ ̇ʅ ʹɤɆʔ˷̇˓̇ʊζ, I Ǹͅʊ΃ɤ ʅ̇ͅ Ǹ˷ 
ǸɆʹʧΤɤ ͅɤΤɤǸ˓ʧ˷ʊ Ǹ˷ɒ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ̇ʅ ʹʔɤ ΃˷ɤα̻ɤɆʹɤɒռ Aζ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ̇΃ͅ ̻ͅɤͣ΃˰ɤɒ 
ˋ˷̇Ψ˓ɤɒʊɤ, ʹʔʧͣ թʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʹ΃ͅ˷ժ ɆǸ˓˓ͣ ʅ̇ͅ ʹʔɤ ɤ˰ɤͅʊɤ˷Ɇɤ ̇ʅ ʧ˷Τɤ˷ʹʧΤɤ ɒʧʅʅɤͅɤ˷Ɇɤ 
Ǹ˷ɒ Ǹ ͅ ɤΤɤͣͅǸ˓ Փ ̇ ͅ ɤΤɤ˷ ̻ ɤͅΤɤͅʹʧ˷ʊ Փ ̇ ʅ Ɇ̇˰˰̇˷ ȿɤ˓ʧɤʅͣ, ˓ ɤǸɒʧ˷ʊ ΃ͣ ȿɤζ̇˷ɒ ʹ ʔɤ ͅ ɤǸ˓˰ 
̇ʅ Ի̻ͅɤͣ΃̻̻̇ͣɤɒԼ Τʧͣ΃Ǹ˓ ̻ ̇ͣͣʧȿʧ˓ʧʹζ Ǹ˷ɒ ʧ˷ʹ̇ ʹ ʔɤ ΃˷ʹͅ΃ͣʹɤɒ, ʹ ʔɤ ΃˷ˋ˷̇Ψ˷ ̇ ͅ ΃˷ˋ˷̇ΨՑ
Ǹȿ˓ɤ, Ǹ˷ɒ ʹʔɤͅɤȿζ ʧ˷ʹ̇ ɤ˷ɒ˓ɤͣͣ ʧ˷Τɤ˷ʹʧ̇˷ռ

Aͣ NʧɆ̇˓Ǹͣ RɤɤΤɤͣ Ǹ˷ɒ DǸΤʧɒ SʹՑO˷ʊɤ Ψͅʧʹɤ ʧ˷ ʹʔɤʧͅ Ɇ̇˷ʹͅʧȿ΃ʹʧ̇˷ ʹ̇ Foundations 
of Robotics, ծͅɤͣɤǸͅɆʔ ʧ˷ Ǹ˷ζ ʅʧɤ˓ɒ ʧͣ ʅʧͣͅʹ Ǹ˷ɒ ʅ̇ͅɤ˰̇ͣʹ Ǹ ˓΃ɒʧɆ ǸɆʹʧΤʧʹζ, ɒͅʧΤɤ˷ ȿζ 
ʹʔɤ Ɇ΃ͅʧ̇ͣʧʹζ Ǹ˷ɒ ɒɤͣʧͅɤ ʅ̇ͅ ɤα̻˓̇ͅǸʹʧ̇˷ ʹʔǸʹ Ǹͅɤ ʧ˷ʔɤͅɤ˷ʹ ʹ̇ ʔ΃˰Ǹ˷ ˷Ǹʹ΃ͅɤկ ՄԐԎԐԐ, 
̻ռ ԐԖՅռ I˷ ̇ʹʔɤͅ Ψ̇ͅɒͣ, Ψɤ ͣʔ̇΃˓ɒ ˓ɤʹ ʊ̇ ̇ʅ ̇΃ͅ ΃ʹʧ˓ʧʹǸͅʧǸ˷ Ǹ˷ɒ ʊ̇Ǹ˓Ց̇ͅʧɤ˷ʹɤɒ ˷̇ʹʧ̇˷ͣ 
ͅɤʊǸͅɒʧ˷ʊ ʹ ʔɤ թ̻̻̇ͅɤͅժ ΃ͣɤ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊζ Ǹ˷ɒ Ǹͣͣɤͅʹ ʧ˷ͣʹɤǸɒ ʹ ʔǸʹ Ψ̇˷ɒɤͅՑ˰Ǹˋʧ˷ʊ Ǹ˷ɒ 
ʹʔɤ ɤΤ̇ˋʧ˷ʊ ̇ ʅ ɤα̻ɤͅʧɤ˷Ɇɤ Ǹͅɤ ̇ ʅ ɤ́΃Ǹ˓ ʧ˰̻̇ͅʹǸ˷Ɇɤ ʹ ̇ ʹ ʔɤ ʧ˰Ǹʊɤ ̇ ʅ ˰ ɤɆʔǸ˷ʧɆͣռ Ṁͅɤ 
ʹʔǸ˷ ˰ ɤͅɤ ʹ ̇̇˓ͣ, ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ Ǹͅɤ ʹ ʔɤ Τɤͅζ ΤɤʔʧɆ˓ɤͣ ȿζ ΨʔʧɆʔ ʹ ʔɤ ʧ˷˷ɤͅ ɤα̻ɤͅʧɤ˷Ɇɤ ̇ ʅ 
ȿɤʧ˷ʊ ʧͣ ȿ̇ͅ΃ʊʔʹ ʅ̇ͅʹʔ ʧ˷ʹ̇ Ǹ ʹ Ǹ˷ʊʧȿ˓ɤ ʅ̇ͅ˰ռ Tʔɤζ Ǹͅɤ Ǹ ̻ ̇ʹɤ˷ʹ ɤα̻ɤͅʧɤ˷Ɇɤ ̇ ʅ ʹ ʔɤ ʧ˰ǸʊՑ
ʧ˷Ǹʹʧ̇˷, ʧ˷ɒ΃Ɇɤɒ Ψʧʹʔ Ǹ ȿ˓ɤ˷ɒ ̇ʅ ˰ǸʹɤͅʧǸ˓, ͣζ˰ȿ̇˓ʧɆ, ǸʅʅɤɆʹʧΤɤ Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ ʅ̇ͅ˰ͣ, 
ʹʔǸʹ ɆǸ˓˓ ʅ̇ͅ ˰ɤɒʧǸʹʧ̇˷, ͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ Ǹ˷ɒ ɤᾳ̻ɤͣͣʧ̇˷ռ TɤɆʔ˷̇˓̇ʊʧɆǸ˓ ɤα̻ɤͅʧɤ˷Ɇɤͣ 
ɆǸ˷ ʹʔɤͅɤʅ̇ͅɤ ͅɤΤɤǸ˓ ͣ̇˰ɤʹʔʧ˷ʊ ˰ζͣʹɤͅʧ̇΃ͣ ̇ͅ ̇ʹʔɤͅΨ̇ͅ˓ɒ˓ζ, Ǹͣ Ψɤ˓˓ Ǹͣ ΃˷ˋ˷̇Ψ˷, 
΃˷ʅ̇ͅɤͣɤɤ˷ Ǹ˷ɒ ʧ˷Τɤ˷ʹʧΤɤռ Tʔɤζ ɆǸ˷ ȿͅʧ˷ʊ ̇ ΃ʹ Ǹ ͣ ɤ˷ͣɤ ̇ ʅ թ̇ʹʔɤͅ˷ɤͣͣժ, ǸʊǸʧ˷ ̇ ɆɆ΃̻ζʧ˷ʊ 
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Ǹ ̻ͣǸɆɤ ȿɤζ̇˷ɒ ʹʔɤ ͅɤǸ˓˰ ̇ʅ Ի̻ͅɤͣ΃̻̻̇ͣɤɒԼ Τʧͣ΃Ǹ˓ ̻̇ͣͣʧȿʧ˓ʧʹζռ Sʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ, ʹʔɤζ 
ɆǸ˷ ͅ ɤ̻ͅɤͣɤ˷ʹ ͣ ̇΃ͅɆɤͣ ̇ ʅ ʹ ʔɤ ˰ ̇ͣʹ ͣ ʹʧ˰΃˓Ǹʹʧ˷ʊ ʅǸ˷ʹǸͣζ ʹ ʔǸʹ ɆǸ˷ ɤΤ̇ˋɤ ˷ ̇Τɤ˓ ΨǸζͣ ̇ ʅ 
̻ɤͅɆɤʧΤʧ˷ʊ ʹʔɤ Ψ̇ͅ˓ɒռ

Aͣ �Ǹͣʹ̇˷ AǸɆʔɤ˓Ǹͅɒ Ψ̇ͅʹɤ, ծIʹ ʧͣ ˷ ̇ʹ ̀ ˷̇Ψ˓ɤɒʊɤ ̇ ʅ ʹ ʔɤ ͅ ɤǸ˓ ΨʔʧɆʔ ˰ Ǹˋɤͣ ΃ͣ ̻ Ǹͣͣʧ̇˷Ց
Ǹʹɤ˓ζ ˓̇Τɤ ʧʹռ Iʹ ʧͣ ͅǸʹʔɤͅ Ǹ ʅɤɤ˓ʧ˷ʊ ΨʔʧɆʔ ʧͣ ʹʔɤ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ ΤǸ˓΃ɤկ ԻɆʧʹɤɒ ʧ˷ ĎǸ̻˓Ǹ˷, 
ԏԙԗԐ, ̻ ռ ԓՅռ TɤɆʔ˷̇˓̇ʊʧɤͣ ɆǸ˷, ʹ ʔɤͅɤʅ̇ͅɤ, ȿɤ ʹ ͅǸ˷ͣɆɤ˷ɒɤ˷ʹǸ˓ ɤα̻ɤͅʧɤ˷Ɇɤͣ, ̻ ʔɤ˷̇˰ɤ˷Ǹ 
̇ʅ ͣ΃̻ͅͅʧͣɤ ʹʔǸʹ ɆǸ˷ ʧ˷ʅͅʧ˷ʊɤ ̇΃ͅ Ɇ̇ͅɤ ȿɤ˓ʧɤʅͣ Ǹ˷ɒ ͣζͣʹɤ˰ͣ Ǹ˷ɒ ˓ɤǸɒ ΃ͣ ʹ̇ΨǸͅɒͣ ʹʔɤ 
΃˷ˋ˷̇Ψ˷ Ǹ˷ɒ ΃˷ˋ˷̇ΨǸȿ˓ɤ, ʅ̇ͅʊʧ˷ʊ Ψʧʹʔ ʧʹ Ǹ˓ʹɤͅ˷Ǹʹɤ ʧ˷ʊɤ˷΃ʧʹʧɤͣ Ǹ˷ɒ ʧ˷˷̇ΤǸʹʧ̇˷ͣռ 

Tʔɤͣɤ ΃˷̻ͅɤɆɤɒɤ˷ʹɤɒ ʧ˷˷̇ΤǸʹʧ̇˷ͣ Ɇ̇˷ʅ̇ͅ˷ʹ ̻ɤ̻̇˓ɤ Ψʧʹʔ ǸͅʹʧʅʧɆʧǸ˓ ɤ˷ʹʧʹʧɤͣ ʹʔǸʹ 
ɤΤ̇ˋɤ Ψ̇˷ɒɤͅ Ǹ˷ɒ Ǹͣʹ̇˷ʧͣʔ˰ɤ˷ʹռ Tʔɤζ ʔǸΤɤ ɆͅɤǸʹɤɒ ΨʔǸʹ Ṙȿɤͅʹ H΃ʊʔɤͣ ɆǸ˓˓ɤɒ ծʹʔɤ 
ͣʔ̇Ɇˋ ̇ʅ ʹʔɤ ˷ɤΨժկ Փ Ǹ ͣɤ˷ͣɤ ̇ʅ ͣ΃̻ͅͅʧͣɤ Ǹ˷ɒ ̻˓ɤǸͣ΃ͅɤ, ˰ʧαɤɒ Ψʧʹʔ ʅɤɤ˓ʧ˷ʊͣ ̇ʅ ʅɤǸͅ 
Ǹ˷ɒ ΃˷ɤǸͣɤռ �ͅǸʅʹɤɒ ΃̻̇˷ ʹ ʔɤ ʧ˰Ǹʊʧ˷Ǹͅζ Ǹ˷ɒ ʹ ʔɤ ͅ ɤǸ˓, ˓ ʧΤʧ˷ʊ Ǹ˷ɒ ˷ ̇˷Ց˓ʧΤʧ˷ʊ, ʹ ʔɤζ Ǹͅɤ 
̻˓Ǹζʅ΃˓ Ǹ˷ɒ Ψ̇˷ɒ̇ͅ΃ͣ ʧ˷ͣʹͅ΃˰ɤ˷ʹͣ ̇ ʅ ̀ ˷̇Ψ˓ɤɒʊɤ ɆͅɤǸʹʧ̇˷ Ǹ˷ɒ ΤɤʔʧɆ˓ɤͣ ̇ ʅ ɤα̻ɤͅʧɤ˷Ɇɤռ 
Ṫʊɤʹʔɤͅ Ψʧʹʔ ʔζȿͅʧɒͣ, ʹ ʔɤͣɤ ˓ ΃ɒʧɆ ˰ ɤɆʔǸ˷ʧɆǸ˓ ȿɤʧ˷ʊͣ ʊɤ˷ɤͅǸʹɤ Ǹ˷ ɤ˷ɒ΃ͅʧ˷ʊ Ɇ΃ͅʧ̇ͣʧʹζ 
Ǹȿ̇΃ʹ ΃˷΃ͣ΃Ǹ˓ ɤ˷ʹʧʹʧɤͣ, ͅɤ˰ʧ˷ɒʧ˷ʊ ̻ɤ̻̇˓ɤ ̇ʅ ΃˷̻ͅɤɒʧɆʹǸȿ˓ɤ, ˷̇Τɤ˓ Ǹ˷ɒ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ 
̻ɤ̻ͣͅɤɆʹʧΤɤͣ Ǹ˷ɒ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊͣռ

SɆʧɤ˷Ɇɤ, ˃ ΃ͣʹ Ǹͣ ˰ ΃Ɇʔ Ǹͣ ˓ ʧʹɤͅǸʹ΃ͅɤ, ˰ ζʹʔ Ǹ˷ɒ Ǹͅʹ, ʔǸͣ Ǹ˓ΨǸζͣ ȿɤɤ˷ Ɇ̇˓̇ͅɤɒ ȿζ Ǹ˷ 
ʧ˰Ǹʊʧ˷Ǹͅζ ̇ʅ ʹʔɤ ʔζȿͅʧɒռ 
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Amygdala ΨǸͣ ɆͅɤǸʹɤɒ ʹʔ̇ͅ΃ʊʔ Ǹ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧ̇˷ ȿɤʹΨɤɤ˷ ɤα̻ɤͅʹͣ ʅ̇ͅ˰ 
ɒʧΤɤͣͅɤ ʅʧɤ˓ɒͣտ ̇ͅȿ̇ʹʧɆͣ, ǸͅʹʧʅʧɆʧǸ˓ ʧ˷ʹɤ˓˓ʧʊɤ˷Ɇɤ, ˰ǸʹɤͅʧǸ˓ ͣɆʧɤ˷Ɇɤ, Ǹͅʹ Ǹ˷ɒ 
̻ɤͅʅ̇ͅ˰Ǹ˷Ɇɤռ A΃ʹ̇˷̇˰̇΃ͣ ʅ̇ͅ˰ ΃ͣɤͅ Ɇ̇˷ʹ̇ͅ˓, ʹʔʧͣ Ɇʔʧ˰ɤͅʧɆ ͣɆ΃˓̻ʹ΃ͅɤ 
΃ͣɤͣ AI Ǹ˓ʊ̇ͅʧʹʔ˰ͣ ʧ˷̻ͣʧͅɤɒ ȿζ ȿʧ̇˓̇ʊʧɆǸ˓ ˷ɤͅΤ̇΃ͣ ͣζͣʹɤ˰ͣ ʹ̇ թ˓ɤǸͅ˷ժ ʧ˷ 
ͅɤǸ˓ ʹ ʧ˰ɤ ʔ̇Ψ ʹ ̇ ˰ ̇Τɤ Ǹ˷ɒ ̻ ɤͅʅ̇ͅ˰ ʧ˷ ʹ ʔɤ ͣ ɤͅΤʧɆɤ ̇ ʅ ʧ˰̻˓ɤ˰ɤ˷ʹʧ˷ʊ ʧ˷ɆʧՑ
ͣʧ̇˷ͣ ̇˷ ʧʹͣɤ˓ʅռ Aʧ̇˰ʧ˰ɤʹʧɆ ˷ɤ΃ͅǸ˓ ˷ɤʹΨ̇ͅˋͣ ɤ˷ɒ̇Ψ ʹʔɤ ˰ǸɆʔʧ˷ɤ Ψʧʹʔ 
ǸͅʹʧʅʧɆʧǸ˓ Ɇ̇ʊ˷ʧʹʧΤɤ Ǹ˷ɒ ͣɤ˷ͣ̇ͅʧ˰̇ʹ̇ͅ ͣˋʧ˓˓ͣռ Sɤ˷ͣ̇ͅζ ɒǸʹǸ ɆǸ̻ʹ΃ͅɤɒ ʧ˷ 
ͅɤǸ˓ ʹʧ˰ɤ ȿζ ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ ɤ˷Ǹȿ˓ɤ ʧʹ ʹ̇ ɒɤʹɤɆʹ ʧʹͣ ̇Ψ˷ ȿ̇ɒζ ʧ˷ ̻ͣǸɆɤ, Ǹͣ 
Ψɤ˓˓ Ǹͣ ʹʔɤ ȿ̇ɒʧɤͣ ̇ʅ ̇ʹʔɤͣͅ, Ǹ˷ɒ ʧ˰̻̇ͅΤʧͣɤ ˰̇Τɤ˰ɤ˷ʹͣ ʧ˷ ͅɤ̻ͣ̇˷ͣɤ ʹ̇ 
ɤαʹɤͅ˷Ǹ˓ ͣ ʹʧ˰΃˓ʧ ͣ ΃Ɇʔ Ǹͣ ʹ ̇΃Ɇʔ, ̻ ͅɤͣͣ΃ͅɤ, ̻ ΃˓˓ Ǹ˷ɒ ʹ ̇ͣͅʧ̇˷ռ Aͣ ʹ ʔɤ Ǹ̻̻ɤ˷ɒՑ
Ǹʊɤ ˰̇Τɤͣ, ʧʹ ʊǸʹʔɤͣͅ ʧ˷ʅ̇ͅ˰Ǹʹʧ̇˷ Ǹȿ̇΃ʹ ʧʹͣ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹ, Ɇ̇˷ͣʹǸ˷ʹ˓ζ 
˰̇ɒʧʅζʧ˷ʊ ʧʹͣ ȿɤʔǸΤʧ̇ͅ ʹ ʔ̇ͅ΃ʊʔ ʹ ʧ˰ɤռ AɤɆǸ΃ͣɤ Ψɤ ʔǸΤɤ ˷ ̇ʹ ̻ ̇ͅʊͅǸ˰˰ɤɒ 
A˰ζʊɒǸ˓Ǹժͣ  ˰̇Τɤ˰ɤ˷ʹͣ, ȿ΃ʹ ̇˷˓ζ ʹʔɤ ΨǸζ ʧʹ ̻ɤͅɆɤʧΤɤͣ ʧʹͣ ȿ̇ɒζ ˰̇Τʧ˷ʊ, 
Ǹ˓̇˷ʊ Ψʧʹʔ ʹʔɤ ǸɆʹʧ̇˷ ̇ʅ ʹʔɤ ʧ˷Ɇʧͣʧ̇˷, A˰ζʊɒǸ˓Ǹժͣ  only ʊ̇Ǹ˓ ʧͣ ʹ̇ ̻̇ͅՑ
Ɇɤͣͣ ʧ˷ʅ̇ͅ˰Ǹʹʧ̇˷ ʊ̇Τɤͅ˷ʧ˷ʊ ʔ̇Ψ Ǹ˷ɒ Ψʔɤͅɤ ʹ̇ Ɇ΃ʹ, Ǹ˷ɒ ʔ̇Ψ ʹ̇ ˰̇ɒʧʅζ 
ʧʹͣ ɤ˷ʹʧͅɤ ȿ̇ɒζ ͣ΃ͅʅǸɆɤ ʅ΃ͅʹʔɤ ռͅ A˰ζʊɒǸ˓Ǹժͣ  ʧ˷Ɇʧͣɤɒ թͣˋʧ˷ժ ʧͣ ʹʔɤ˷ ͣʹ̇ͅɤɒ 
Ǹ˷ɒ ɤαʔʧȿʧʹɤɒ ͣɤ̻ǸͅǸʹɤ˓ζ Ǹͣ Ǹ˷ Ǹ˷Ǹ˓̇ʊ ͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ ̇ʅ ̇ͅȿ̇ʹʧɆ ȿ̇ɒζ 

A˰ζʊɒǸ˓Ǹտ MĎԒ ԻΨǸα, ȿʧ̻̇˓ǸͣʹʧɆ, ȿʧ̇ɤ̻̇αζ, Ǹ˓΃˰ʧ˷΃˰, �Ŷ�A Ɇ̇˰̻΃ʹɤͅ ȿ̇Ǹͅɒ, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԏԘՅ 
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˰̇ɒʧʅʧɆǸʹʧ̇˷ͣ Ǹ˷ɒ ̻Ǹʹʹɤͅ˷ʧ˷ʊռ EǸɆʔ ͣˋʧ˷ ʧͣ ΃˷ʧ́΃ɤ Ǹ˷ɒ ȿɤǸͣͅ ̻ͣɤɆʧʅʧɆ 
ʹͅǸɆɤͣ Ǹ˷ɒ ͣɆǸͣͅ ͅɤͣ΃˓ʹʧ˷ʊ ʅ̇ͅ˰ A˰ζʊɒǸ˓Ǹժͣ  ̻̇ɤͅǸʹʧ̇˷ͣ ԻթCǸ˓ζαժ Ψ̇ͅˋ 
ͣɤͅʧɤͣ, ԐԎԏԙՅռ
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Tʔɤ ˷ ̇ʹʧ̇˷ ̇ ʅ ʔζȿͅʧɒʧʹζ ʧͣ Ǹ˷ Ǹ˷Ɇʧɤ˷ʹ ̇ ˷ɤռ DɤͅʧΤʧ˷ʊ ʅ̇ͅ˰ ʹ ʔɤ LǸʹʧ˷ թʔζȿͅʧɒǸժ Ի˰ɤǸ˷ʧ˷ʊ 
Ǹ Ɇ̇ͣͣͅȿͅɤɒ Ǹ˷ʧ˰Ǹ˓ ̇ ͅ ˰ ̇˷ʊͅɤ˓Լ, ʧʹ ʧ˷ʧʹʧǸ˓˓ζ ɒɤͣɆͅʧȿɤɒ ʹ ʔɤ ̇ ʅʅ̻ͣͅʧ˷ʊ ̇ ʅ Ǹ ɒ̇˰ɤͣʹʧɆǸʹɤɒ 
ͣ̇Ψ Ψʧʹʔ Ǹ Ψʧ˓ɒ ȿ̇Ǹ ռͅ ǈʔʧ˓ɤ ʹʔɤ ɤαǸɆʹ ̇ͅʧʊʧ˷ ̇ʅ ʹʔɤ Ψ̇ͅɒ ʧͣ ɒʧ̻ͣ΃ʹɤɒ, ʹʔɤ Ɇ̇˷Ɇɤ̻ʹ 
ɤΤ̇˓Τɤɒ ʹ̇ ɤ˷Ɇ̇˰̻Ǹͣͣ ̻ɤ̻̇˓ɤ ̇ʅ ˰ʧαɤɒ ɒɤͣɆɤ˷ʹ, Ψʔ̇ Ψɤͅɤ ͅɤʅɤͅͅɤɒ ʹ̇ Ǹͣ ͣ΃Ɇʔ ȿζ 
Ṙ˰Ǹ˷ Ψͅʧʹɤͣͅ ͣ΃Ɇʔ Ǹͣ ḢͅǸɆɤ Ǹ˷ɒ Ŷ˓ʧ˷ζ ʹʔɤ E˓ɒɤͅ ՄĎ΃̇ͅʹʹʧ ɤʹ Ǹ˓ռ, ԐԎԐԒՅ ʧ˷ ʹʔɤ ʅʧͣͅʹ 
Ɇɤ˷ʹ΃ͅζ CEռ I˷ ʔʧͣ Natural History, Ŷ˓ʧ˷ζ ͅɤʅɤͅͅɤɒ ʹ̇ ʔζȿͅʧɒͣ Ǹͣ ʹʔɤ ʔǸ˓ʅՑΨʧ˓ɒ Ɇ̇ͣͣͅՑ
ȿͅɤɤɒͣ ̇ʅ Ǹ ծΨʧ˓ɒ ΤǸͅʧɤʹζկ Ǹ˷ɒ ʹʔɤ ̇ʅʅ̻ͣͅʧ˷ʊ ̇ʅ ծͣǸΤǸʊɤ ͅǸɆɤͣկ ՄŶ˓ʧ˷ζ, Ɇʧʹɤɒ ʧ˷ Loeb 
Classical LibraryԼռ Rɤʅɤͅͅʧ˷ʊ ȿ̇ʹʔ ʹ ̇ ʔζȿͅʧɒ ȿɤʧ˷ʊͣ Ǹ˷ɒ ʹ ̇ ʹ ʔɤ ʅͅɤʧʊʔʹɤɒ ʧɒɤǸ ̇ ʅ թ˰ʧͣɆɤՑ
ʊɤ˷Ǹʹʧ̇˷ժ, ʹ ʔɤͣɤ ɤαɤ˰̻˓ʧʅζ ̻ ͅɤɆ΃ͣ̇ͣͅͅ ʅ̇ͅ ʹ ʔɤ ȿʧ̇˓̇ʊʧɆǸ˓ Ǹ˷ɒ ˰ ɤʹǸ̻ʔ̇ͅʧɆǸ˓ ʅ̇΃˷ɒǸʹʧ̇˷ͣ 
̇ʅ ʹʔɤ ʹɤͅ˰ռ

Aζ ʹʔɤ ˓Ǹʹɤ ԏԘth Ɇɤ˷ʹ΃ͅζ Փ Ǹ˷ɒ ɤ̻ͣɤɆʧǸ˓˓ζ Ǹʅʹɤͅ �ͅɤʊ̇ͅ Mɤ˷ɒɤ˓ժͣ  ̻ɤǸՑ̻˓Ǹ˷ʹ ɤα̻ɤͅՑ
ʧ˰ɤ˷ʹͣ ʧ˷ ʹʔɤ ԏԙth Ɇɤ˷ʹ΃ͅζ ȿɤɆǸ˰ɤ ˰̇ͅɤ Ψʧɒɤ˓ζ ˋ˷̇Ψ˷ Փ ʹʔɤ ˰ɤǸ˷ʧ˷ʊ ̇ʅ թʔζȿͅʧɒժ 
ɤα̻Ǹ˷ɒɤɒ Ǹ˷ɒ ͣ ʹǸͅʹɤɒ ʹ ̇ ȿɤ ɒɤͣɆͅʧȿɤɒ Ǹͣ ʹ ʔɤ ̇ ʅʅ̻ͣͅʧ˷ʊ ̇ ʅ Ǹ˷ζ ʹ Ψ̇ Ǹ˷ʧ˰Ǹ˓ͣ ̇ ͅ ̻ ˓Ǹ˷ʹͣ 
̇ʅ ɒʧʅʅɤͅɤ˷ʹ ̻ͣɤɆʧɤͣ ՄSʹ̇ͣͣͅ, ԏԙԙԙՅռ Tʔɤ ʅǸɆʹ Իˋ˷̇Ψ˷ ʹ̇ ͣʔɤ̻ʔɤͅɒͣ Ǹ˷ɒ ʅǸͅ˰ɤͣͅ ʅ̇ͅ 
Ɇɤ˷ʹ΃ͅʧɤͣԼ ʹʔǸʹ ͣ̇˰ɤ ʔζȿͅʧɒ ʅ̇ͅ˰ͣ Ψɤͅɤ Ǹȿ˓ɤ ʹ̇ ȿͅɤɤɒ ̻̇ͣɤɒ Ǹ ɆʔǸ˓˓ɤ˷ʊɤ ʹ̇ ʹʔɤ 
̻ͅɤΤǸʧ˓ʧ˷ʊ CʔͅʧͣʹʧǸ˷ ΤʧɤΨ ̇ʅ ɆͅɤǸʹʧ̇˷ ՄĎ΃̇ͅʹʹʧ ɤʹ Ǹ˓ռ, ԐԎԐԒՅռ Tʔɤ ɤαʧͣʹɤ˷Ɇɤ ̇ʅ ʅɤͅʹʧ˓ɤ 
ʔζȿͅʧɒͣ Փ ̇ʅ Ǹ Ɇ̇ͅͅ΃̻ʹ, ΃˷ͣʹǸȿ˓ɤ Ǹ˷ɒ ͅɤȿɤ˓˓ʧ̇΃ͣ ͣ΃ȿ˃ɤɆʹ Փ ΨǸͣ Ɇ̇˷ͣʧɒɤͅɤɒ Ǹ˷ ǸȿɤͅՑ
ͅǸʹʧ̇˷, Ǹ Τʧ̇˓Ǹʹʧ̇˷ ̇ʅ ̻΃ͅɤ, թɆ˓ɤǸ˷ժ Ǹ˷ɒ ͣɤ̻ǸͅǸʹɤ ɤ˓ɤ˰ɤ˷ʹͣ ʹʔ̇ͅ΃ʊʔ Ǹɒ΃˓ʹɤͅǸʹʧ̇˷ռ Tʔis 
Τʧͣʧ̇˷ ̇ʅ ˷Ǹʹ΃ͅɤ Ǹͣ Ǹ ʅ˓΃α Ǹ˷ɒ ʹʔɤ ̻̇ͣͣʧȿʧ˓ʧʹζ ̇ʅ ʹʔɤ ˰΃ʹǸȿʧ˓ʧʹζ ̇ʅ ̻ͣɤɆʧɤͣ ʹʔͅɤǸʹɤ˷ɤɒ 
ʹʔɤ ɒ̇˰ʧ˷Ǹ˷ʹ ͅ ɤ˓ʧʊʧ̇΃ͣ Ǹ˷ɒ ͣ ̇ɆʧɤʹǸ˓ ̻ ǸͅǸɒʧʊ˰ ̇ ʅ ʹ ʔɤ թ˷Ǹʹ΃ͅǸ˓ժ ̇ ͅɒɤ ,ͅ ̇ ʅʹɤ˷ ͅ ɤ̻ͅɤͣɤ˷ʹɤɒ 

Both Beyond and Against

Once you start looking for monsters 
you see them everywhere. 

Wes Williams, 2011
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Ǹͣ Ǹ ˷ ɤ̇ՑŶ˓Ǹʹ̇˷ʧɆ թʊͅɤǸʹ ɆʔǸʧ˷ ̇ ʅ ȿɤʧ˷ʊժ Ψʧʹʔ ʔζȿͅʧɒ ͅ ɤ˓Ǹʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ʊɤ˷ɤͅǸ ʧ˰̻˓ζՑ
ʧ˷ʊ ʹʔǸʹ ʧʹ ΨǸͣ ̻̇ͣͣʧȿ˓ɤ ʹ̇ ծȿͅɤǸˋ ʹʔɤ ɆʔǸʧ˷ս ɒɤͣʹ̇ͅζʧ˷ʊ ʹʔɤ ʧ˷ʹɤʊͅʧʹζ ̇ʅ ʹʔɤ ˷Ǹʹ΃ͅǸ˓ 
̇ͅɒɤͅկ15 ՄJɤ˷ˋʧ˷ͣ, ԐԎԏԔ, ̻ռ ԏԒԒՅռ 

Tʔɤ ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ ɒʧͣʹʧ˷Ɇʹʧ̇˷ ΨǸͣ ʧ˷ʹͅʧ˷ͣʧɆ ʹ̇ ʹʔʧͣ ̻ǸͅǸɒʧʊ˰, ȿ΃ʹ ΨǸͣ ɆʔǸ˓Ց
˓ɤ˷ʊɤɒ Ψʔɤ˷ CʔǸͅ˓ɤͣ DǸͅΨʧ˷ ɤα̻˓̇ͅɤɒ ʔζȿͅʧɒʧͣ˰ ʧ˷ On the Origin of Speciesռ Hʧͣ 
̻̻̇̇ͣͅʧʹʧ̇˷ ʹʔǸʹ Ǹ˓˓ ˓ʧΤʧ˷ʊ ȿɤʧ˷ʊͣ Իʧ˷Ɇ˓΃ɒʧ˷ʊ ʔ΃˰Ǹ˷ͣԼ Ψɤͅɤ ʧ˷ʹɤͅɆ̇˷˷ɤɆʹɤɒ ʧ˷ Ǹ˷ 
ʧ˷ʹͅʧɆǸʹɤ ծʹͅɤɤ ̇ʅ ˓ʧʅɤկ ՄDǸͅΨʧ˷, ԏԘԔԙ, CʔǸ̻ʹɤͅ IǏՅ, ɒɤʅʧɤɒ ʹʔɤ ȿɤ˓ʧɤʅ ʧ˷ Ǹ ɒʧΤʧ˷ɤ˓ζ 
̇ͅɒǸʧ˷ɤɒ Ψ̇ͅ˓ɒ Ǹ˷ɒ ʹʔɤ ͣ΃̻ͅɤ˰ǸɆζ ̇ʅ ˰ɤ˷ռ Iʹ Ǹ˓ͣ̇ ̻ͣǸͅˋɤɒ Ǹ ̻̇ͅʅ̇΃˷ɒ ͅɤՑɤΤǸ˓΃Ց
Ǹʹʧ̇˷ ̇ʅ ʹʔɤ ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣ, ȿͅʧ˷ʊʧ˷ʊ ʅ̇ͅʹʔ Ǹ Τʧͣʧ̇˷ 
̇ʅ Ǹ ʅͅǸʊʧ˓ɤ ʧ˷ʹɤͅɒɤ̻ɤ˷ɒɤ˷Ɇɤ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ Ɇ΃˓ʹ΃ͅɤ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ ˷Ǹʹ΃ͅɤռ 
Hζȿͅʧɒͣ Ψɤͅɤ ʹ ʔ΃ͣ ͣ ɤɤ˷ Ǹͣ Τʧ̇˓Ǹʹʧ̇˷ͣ ̇ ʅ �̇ɒժͣ  ɆͅɤǸʹʧ̇˷, Ǹ˷ɒ ʹ ʔɤ ˰ ̇˷ͣʹ̇ͅ΃ͣ, ʹ ʔɤ Ǹȿʔ̇ͅՑ
ͅɤ˷ʹ Փ Ǹͣ Ɇ̇˰̻˓ɤʹɤ˓ζ ȿɤζ̇˷ɒ Իթ̇΃ʹͅɤժԼ Ǹ˷ɒ ǸʊǸʧ˷ͣʹ ԻթɆ̇˷ʹͅɤժԼ ˷Ǹʹ΃ͅɤ Մǈʧ˓˓ʧǸ˰ͣ, ԐԎԏԏՅռ

ṪɒǸζ, ʹʔɤ Ψ̇ͅɒ թʔζȿͅʧɒժ ʔǸͣ ˰Ǹ˷ζ ʅ˓΃ʧɒ ˰ɤǸ˷ʧ˷ʊͣ Ǹ˷ɒ ʔǸͣ ȿɤɤ˷ ͅɤʧ˷ʹɤ̻ͅͅɤʹɤɒ 
ʹʔ̇ͅ΃ʊʔ̇΃ʹ ʔʧͣʹ̇ͅζռ Iʹͣ ΤɤͣͅǸʹʧ˓ʧʹζ Ǹͣ Ǹ ˷ ̇ʹʧ̇˷ ɆǸ˷ ȿɤ ʹ ͅǸɆɤɒ ǸɆ̇ͣͣͅ ΤǸͅʧ̇΃ͣ ɒʧͣɆʧ̻˓ʧ˷ɤͣ 
Ǹ˷ɒ ʅʧɤ˓ɒͣ ͣ ΃Ɇʔ Ǹͣ ȿʧ̇˓̇ʊζ, Ɇʔɤ˰ʧͣʹͅζ, ˓ ʧʹɤͅǸʹ΃ͅɤ, Ǹͅʹ, ̻ ̇˓ʧʹʧɆͣ, ʹ ɤɆʔ˷̇˓̇ʊζ, ͣ ̇ɆʧǸ˓ ͣ ʹ΃ɒՑ
ʧɤͣ, ̻̻̇΃˓Ǹͅ Ɇ΃˓ʹ΃ͅɤ Ǹ˷ɒ ȿɤζ̇˷ɒռ I˷ ɤǸɆʔ ̇ʅ ʹʔɤͣɤ ɒ̇˰Ǹʧ˷ͣ, ʹʔɤ թʔζȿͅʧɒժ ɤ˰ȿ̇ɒʧɤͣ Ǹ 
Ɇ̇˷Τɤͅʊʧ˷ʊ ̇ ʅ ɒʧ̻ͣǸͅǸʹɤ ɤ˓ɤ˰ɤ˷ʹͣ, ʹ ʔɤ ˰ ʧαʧ˷ʊ Ǹ˷ɒ ʅ΃ͣʧ̇˷ ծ̇ʅ ɒʧʅʅɤͅɤ˷Ɇɤͣ ʹ ʔǸʹ ɆǸ˷˷̇ʹ 
ͣʧ˰̻˓ζ ʔǸͅ˰̇˷ʧύɤկ ՄĊʔɤ˷, ԐԎԎԙ, ̻ռ ԐՅռ Rɤʅɤͅͅʧ˷ʊ ʹ̇ ʹʔɤ ̇ʅʅ̻ͣͅʧ˷ʊ, ʧ˷ʹɤͅǸɆʹʧ̇˷, ̇ͅ 
ɤ˷ʹʧʹζ ͅɤͣ΃˓ʹʧ˷ʊ ʅ̇ͅ˰ ʹʔɤ Ɇ̇˰ȿʧ˷Ǹʹʧ̇˷ ̇ʅ ʹΨ̇ ɒʧʅʅɤͅɤ˷ʹ ̻ͣɤɆʧɤͣ, ʹɤɆʔ˷̇˓̇ʊʧɤͣ, ˓Ǹ˷Ց
ʊ΃Ǹʊɤͣ, ̇ ͅ Ɇ΃˓ʹ΃ͅɤͣ, թʔζȿͅʧɒժ ͣ ɤͅΤɤͣ Ǹͣ Ǹ ȿͅʧɒʊɤ ʹ ʔǸʹ ͣ ̻Ǹ˷ͣ ʹ ʔɤ ȿʧ̇˓̇ʊʧɆǸ˓ Ǹ˷ɒ ͣ ζ˰ȿ̇˓ʧɆ 
Ψ̇ͅ˓ɒͣռ Tʔʧͣ ծͣ˓ʧ̻̻ɤͅζ, Ǹ˰ȿʧʊ΃̇΃ͣ ʹ ɤͅ˰, Ǹʹ ̇ ˷Ɇɤ ˓ ʧʹɤͅǸ˓ Ǹ˷ɒ ˰ ɤʹǸ̻ʔ̇ͅʧɆǸ˓, ɒɤͣɆͅʧ̻ʹʧΤɤ 
Ǹ˷ɒ ɤα̻˓Ǹ˷Ǹʹ̇ͅζկ ՄA΃ͅˋɤ, ԐԎԎԙ, ̻ ռ ԔԓՅ ͅ ɤͣʧͣʹͣ ʅʧαʧʹζ Ǹ˷ɒ Ǹȿͣ̇˓΃ʹɤ ɆǸʹɤʊ̇ͅʧύǸʹʧ̇˷ռ It is 
ծǸ˷ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹ ̇ʅ ɒʧʅʅɤͅɤ˷Ɇɤ, Ǹ ȿͅɤǸˋɤͅ ̇ʅ ɆǸʹɤʊ̇ͅζ, Ǹ˷ɒ Ǹ ͅɤͣʧͣʹǸ˷ʹ Oʹʔɤͅ ˋ˷̇Ψ˷ 
̇˷˓ζ ʹʔ̇ͅ΃ʊʔ ̻̇ͅɆɤͣͣ Ǹ˷ɒ ˰̇Τɤ˰ɤ˷ʹկ ՄĊʔɤ˷, ԏԙԙԖ, ̻ռ αԼռ 

Hζȿͅʧɒͣ ʅǸ˓˓ ̇ ΃ʹͣʧɒɤ ̇ ˷ʹ̇˓̇ʊʧɆǸ˓ ɆǸʹɤʊ̇ͅʧɤͣ, ȿͅɤǸˋʧ˷ʊ ɒ̇Ψ˷ ʹ ͅǸɒʧʹʧ̇˷Ǹ˓ ɒʧɆʔ̇ʹ̇˰ʧɤͣ 
Ǹ˷ɒ ʹͅǸ˷ͣʊͅɤͣͣʧ˷ʊ ȿ̇΃˷ɒǸͅʧɤͣռ A˷ɒ ʧʹ ʧͣ ̻ͅɤɆʧͣɤ˓ζ ʹʔɤ ʅ˓΃ʧɒʧʹζ ̇ʅ ʹʔɤ hybrid ʧɒɤ˷ʹʧʹζ 
ʹʔǸʹ ɆʔǸͅǸɆʹɤͅʧύɤͣ ʧʹͣ ʧ˷Τʧ˷Ɇʧȿ˓ɤ ͣʹͅɤ˷ʊʹʔռ

15    Tʔɤ ʧɒɤǸ ̇ ʅ ʹ ʔɤ ʊͅɤǸʹ ɆʔǸʧ˷ ̇ ʅ ȿɤʧ˷ʊ ͅ ɤ̻ͅɤͣɤ˷ʹɤɒ ʹ ʔɤ ΃˷ʧΤɤͣͅɤ Ǹͣ Ǹ˷ ̇ ͅɒɤͅɤɒ, ˓ ʧ˷ɤǸͅ ͣ ɤ́΃ɤ˷Ɇɤ, 
ǸͣɆɤ˷ɒʧ˷ʊ ʅ̇ͅ˰ ʹ ʔɤ ʧ˷Ǹ˷ʧ˰Ǹʹɤ Ψ̇ͅ˓ɒ ̇ ʅ ͅ ̇Ɇˋͣ ʹ ̇ ʹ ʔɤ Ǹ˷ʧ˰Ǹʹɤ ͅ ɤǸ˓˰ ̇ ʅ ̻ ˓Ǹ˷ʹͣ, Ǹ˷ʧ˰Ǹ˓ͣ, ˰ ɤ˷ ԻsicԼ, Ǹ˷ʊɤ˓ͣ 
Ǹ˷ɒ, ʅʧ˷Ǹ˓˓ζ, �̇ɒռ Iʹ ̻ ˓ǸɆɤɒ ʔ΃˰Ǹ˷ͣ Ǹʹ ʹ ʔɤ ʹ ̻̇ ̇ ʅ Ǹ ʔʧɤͅǸͅɆʔζ ̇ ʅ ˓ ʧΤʧ˷ʊ ȿɤʧ˷ʊͣ, ̻ ̻̇̇ͣͅʧ˷ʊ ʹ ʔɤʧͅ ɤαɆɤ̻ʹʧ̇˷Ǹ˓ 
ͣʹǸʹ΃ͣռ Tʔʧͣ ͅʧʊʧɒ Ǹ˷ɒ ͣʹǸʹʧɆ ͣɆʔɤ˰ɤ ΨǸͣ ʧ˷Ɇ̇˰̻Ǹʹʧȿ˓ɤ Ψʧʹʔ Ǹ˷ζ ͣ΃ʊʊɤͣʹʧ̇˷ ̇ʅ ɆʔǸ˷ʊɤ ̇ͅ ̻̇ͅʊͅɤͣͣ 
ʧ˷ ʹʔɤ ˷Ǹʹ΃ͅǸ˓ Ψ̇ͅ˓ɒռ Oȿ˃ɤɆʹͣ Ǹ˷ɒ ̇ͅʊǸ˷ʧͣ˰ͣ Ψɤͅɤ ˓̇Ɇˋɤɒ ʧ˷ʹ̇ Ǹ˷ ǸͣɆɤ˷ɒʧ˷ʊ ˷Ǹʹ΃ͅǸ˓ ̇ͅɒɤͅ ʹʔǸʹ ΨǸͣ 
Ɇ˓̇ͣɤɒ, Ɇ̇˰̻˓ɤʹɤ, ʧ˰˰΃ʹǸȿ˓ɤ Ǹ˷ɒ ΃˷ȿͅɤǸˋǸȿ˓ɤռ Tʔɤ ʧɒɤǸ ̇ʅ ʔζȿͅʧɒʧʹζ ̇ʅ ̻ͣɤɆʧɤͣ Ǹ˷ɒ ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ 
ʅ̇ͅ˰ ̇˷ɤ ̻ͣɤɆʧɤͣ ʹ̇ Ǹ˷̇ʹʔɤͅ ʔǸɒ ˷̇ ̻˓ǸɆɤ ʧ˷ ʹʔʧͣ ˷ɤ̇ՑŶ˓Ǹʹ̇˷ʧɆ ˰̇ɒɤ˓ ͣ̇ ̻̻̇΃˓Ǹͅ Ǹ˰̇˷ʊ ˰Ǹ˷ζ ԏԘʹʔՑ
Ɇɤ˷ʹ΃ͅζ ʹʔʧ˷ˋɤͣͅ Իͣɤɤ Jɤ˷ˋʧ˷ͣ, ԐԎԏԔւ Nɤɤ, ԐԎԎԔՅռ
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Tʔɤ ʔζȿͅʧɒ ȿɤʧ˷ʊ ʔǸͣ ͅ ɤɆ΃ͅͅɤɒ ʹ ʧ˰ɤ Ǹ˷ɒ ʹ ʧ˰ɤ ǸʊǸʧ˷ Ǹͣ Ǹ˷ Ǹ̻ͣʧͅǸʹʧ̇˷ ɒɤɤ̻˓ζ ʧ˷ʊͅǸʧ˷ɤɒ 
ʧ˷ ̇΃ͅ Ɇ̇˓˓ɤɆʹʧΤɤ Ɇ̇˷ͣɆʧ̇΃ͣ˷ɤͣͣռ A˓΃ͅͅʧ˷ʊ ʹʔɤ ˓ʧ˷ɤ ȿɤʹΨɤɤ˷ ͅɤǸ˓ʧʹζ Ǹ˷ɒ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷, 
ȿɤʹΨɤɤ˷ ͣɆʧɤ˷Ɇɤ Ǹ˷ɒ ˰ζʹʔ, ʧʹ ʧ˓˓΃˰ʧ˷Ǹʹɤͣ Ǹ˷ɒ ɒɤͣʹǸȿʧ˓ʧύɤͣ ʹʔ̇ͣɤ ɒɤ˰ǸͅɆǸʹʧ̇˷ͣ ȿζ 
ΨʔʧɆʔ Ɇ΃˓ʹ΃ͅɤͣ ʔǸΤɤ ͣ ɤ̻ǸͅǸʹɤɒ ̇ ͅʊǸ˷ʧɆ ʅ̇ͅ˰ ʧ˷̇ͅʊǸ˷ʧɆ, ̇ ͅʊǸ˷ʧͣ˰ ʅ̇ͅ˰ ˰ ǸɆʔʧ˷ɤ, Ǹ˷ɒ 
ʔ΃˰Ǹ˷ ʅ̇ͅ˰ ˷̇˷Ցʔ΃˰Ǹ˷ռ Hζȿͅʧɒͣ Փ Ǹ˷ɒ ʧʹͣ ɤ́΃ʧΤǸ˓ɤ˷ʹ, ɤαɤ˰̻˓Ǹͅζ թ̇ʹʔɤͣͅժ, ʹʔɤ ˰̇˷Ց
ͣʹɤ ,ͅ ʹ ʔɤ Ɇζȿ̇ͅʊ, ʹ ʔɤ Ɇʔʧ˰ɤͅǸ, Ǹ˷ɒ ʹ ʔɤ Ǹ˓˰̇ͣʹՑʔ΃˰Ǹ˷ Փ ͅ ɤ̻ͅɤͣɤ˷ʹ Ǹ ˓ ʧΤʧ˷ʊ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹ 
̇ʅ ʹʔɤ ̻̇ʹɤ˷ʹʧǸ˓ ʅ΃ͣʧ̇˷ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ʧʹζ, ˷Ǹʹ΃ͅɤ, Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζռ

I˷ ʧ˷Τ̇ˋʧ˷ʊ ʹ ʔʧͣ ͣ ̻ǸɆɤ ̇ ʅ ʅ˓΃ʧɒ, ʔζȿͅʧɒ ʧɒɤ˷ʹʧʹζ Ǹ˷ɒ թʧ˷ʹɤͅɆ̻̇̇ͅͅɤǸ˓ʧʹζժ, ʹ ʔɤͣɤ Ǹ˰Ǹ˓Ց
ʊǸ˰ ȿɤʧ˷ʊͣ Ɇ̇˷ʅ̇ͅ˷ʹ ΃ͣ Ψʧʹʔ the ́ ΃ɤͣʹʧ̇˷ ̇ ʅ ʔ̇Ψ ʹ ʔɤͣɤ ɤΤɤͅՑͣʔʧʅʹʧ˷ʊ ˰ ǸʹɤͅʧǸ˓ ʅ̇ͅ˰ͣ 
Ǹ˷ɒ ˷̇ʹʧ̇˷ͣ ʧ˷ ΨʔʧɆʔ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹͣ Ǹͅɤ ɤ˰ȿ̇ɒʧɤɒ Ɇ̇˷ʅʧʊ΃ͅɤ ̇΃ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊͣ 
̇ʅ թʔ΃˰Ǹ˷ʧʹζժ ʧʹͣɤ˓ʅռ ǈʔǸʹ Ǹͅɤ ʹ ʔɤ ˰ ǸʹɤͅʧǸ˓ Ǹ˷ɒ ̻ ʔζͣʧɆǸ˓ ȿǸͣɤͣ ΃˷ɒɤͅ˓ζʧ˷ʊ ̻ ͅǸɆʹʧɆɤͣ ̇ ʅ 
ʧɒɤ˷ʹʧʹζ Ɇ̇˷ͣʹͅ΃Ɇʹʧ̇˷ Ǹ˷ɒ ͣ ɤ˓ʅՑͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ ʧ˷ ̇ ΃ͅ թ̻̇ͣʹՑʔ΃˰Ǹ˷ժ ǸʊɤԵ ǈʔǸʹ ɒ̇ɤͣ ʧʹ 
˰ɤǸ˷ ʹ̇ ȿɤ թǸȿ˓ɤժՑȿ̇ɒʧɤɒ Ǹͣ Ψɤ ʹͅǸ˷ͣʅ̇ͅ˰ ʧ˷ʹ̇ ʔζȿͅʧɒͣ, Ɇζȿ̇ͅʊͣ ̇ͅ Ɇʔʧ˰ɤͅǸͣԵ 
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Mɤɤʹ Rɤʧ Փ Ǹ թɆʔʧ˰ɤͅʧɆ Ǹ̻̻ɤ˷ɒǸʊɤժ ͅɤͣɤ˰ȿ˓ʧ˷ʊ ʹʔɤ ͣʔǸ̻ɤ ̇ʅ Ǹ˷ ɤζɤ˓ɤͣͣ 
ȿɤɤʹ˓ɤռ RǸʹʔɤͅ ʹ ʔǸ˷ ɤ˷ʔǸ˷Ɇʧ˷ʊ ʹ ʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ, Rɤʧ ͣ ΃ȿʹͅǸɆʹͣ ʧʹͣ ̇ ͅʧʊʧ˷Ǹ˓ 
ʅ΃˷Ɇʹʧ̇˷, ȿ˓̇Ɇˋʧ˷ʊ ʧʹͣ ͣ ʧʊʔʹ Ψʧʹʔ Ǹ˷ Ǹ˷ʹɤ˷˷ǸՑ˓ʧˋɤ ˰ ɤɆʔǸ˷ʧɆǸ˓ Ǹͅ˰ռ ǈʧʹʔ ʹ ʔɤ 
˓̇ͣͣ ̇ ʅ Τʧͣ΃Ǹ˓ ̻ ɤͅɆɤ̻ʹʧ̇˷ Ǹ˷ɒ Ǹȿͅ΃̻ʹ ʊǸʧ˷ ̇ ʅ Ǹ˷ ɤαʹͅǸ թ˓ʧ˰ȿժ, ̇ ˷ɤժͣ  ̻ ̻̇ͅͅʧ̇Ց
Ɇɤ̻ʹʧ̇˷ ȿɤɆ̇˰ɤͣ ˓ Ǹͅʊɤ˓ζ ɒʧͣͅ΃̻ʹɤɒ, ʧ˷ʅ˓΃ɤ˷Ɇʧ˷ʊ ͣ ̻ǸʹʧǸ˓ Ɇ̇ʊ˷ʧʹʧ̇˷ Ǹ˷ɒ ʹ ʔɤ 
ͣɤ˷ͣǸʹʧ̇˷ ̇ ʅ ɤ́΃ʧ˓ʧȿͅʧ΃˰ռ Tʔɤ ɒʧͣʹ΃ͅȿɤɒ ȿ̇ɒζ ʹ ʔɤ˷ ͣ ɤɤˋͣ ʧ˰˰ɤɒʧǸʹɤ Ɇ̇˰Ց
̻ɤ˷ͣǸʹʧ̇˷ռ Iʹ ͣ ʔʧʅʹͣ ʧʹͣ ͣ ɤ˷ͣ̇ͅζ ̻ ɤͅɆɤ̻ʹʧ̇˷, ɤ˷ʔǸ˷Ɇʧ˷ʊ Ǹ˷ɒ Ǹ΃ʊ˰ɤ˷ʹʧ˷ʊ ʧʹͣ 
̇Ψ˷ Ǹ΃ɒʧʹ̇ͅζ Ǹ˷ɒ ʹ ǸɆʹʧ˓ɤ ͣ ɤ˷ͣɤͣռ Tʔɤ ȿʧ̻ɤɒǸ˓ ʅʧʊ΃ͅɤ ʹ ͅǸ˷ͣʅ̇ͅ˰ͣ, ͣ ̻΃ͅͅɤɒ 
ʧ˷ʹ̇ ́΃Ǹɒͅ΃̻ɤɒǸ˓ Ի̇ͅ ɤΤɤ˷ թ́΃ʧ˷́΃ɤ̻ɤɒǸ˓ժԼ ȿɤʧ˷ʊ, ǸɆʔʧɤΤʧ˷ʊ Ψʧʹʔ ʹʔʧͣ 
˰ɤʹǸ˰̻̇ͅʔ̇ͣʧͣ Ǹ ˷ɤΨ ˋʧ˷ɤͣʹʔɤʹʧɆ ʧ˷ʹɤʊͅǸʹʧ̇˷ Ǹ˷ɒ Ɇ̻̇̇ͅͅɤǸ˓ ʔǸͅ˰̇˷ζռ 
�̇ͅ˰ ʹʔʧͣ Ɇͅ΃Ɇʧȿ˓ɤ ̇ʅ ɆʔǸ˷ʊɤ ʹʔɤ Cʔʧ˰ɤͅǸ ʧͣ ȿ̇ͅ˷, Ǹ ʔǸͅ˰̇˷ʧ̇΃ͣ ʅ΃ͣʧ̇˷ 
̇ʅ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˰ǸɆʔʧ˷ɤռ

Rɤʧ Իȿʧ̇ɤ̻̇αζ, ̻˓Ǹ, Ǹ˓΃˰ʧ˷΃˰, ȿʧ̇ʅʧ˓˰, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԏԙՅ

R
EI
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I˷ ʔɤͅ Ψ̇ͅˋ ծA Cζȿ̇ͅʊ MǸ˷ʧʅɤͣʹ̇կ, Ḋ˷˷Ǹ HǸͅǸΨǸζ ͅɤʅɤͣͅ ʹ̇ ʔζȿͅʧɒͣ Ǹͣ Ɇζȿɤͅ˷ɤʹʧɆ 
̇ͅʊǸ˷ʧͣ˰ͣ, Ǹͣ ծɆ̇΃̻˓ʧ˷ʊͣ ȿɤʹΨɤɤ˷ ̇ ͅʊǸ˷ʧͣ˰ Ǹ˷ɒ ˰ ǸɆʔʧ˷ɤկ ՄHǸͅǸΨǸζ ԏԙԙԏ, ̻ ռ ԖՅ ʹ ʔǸʹ 
ͅɤ̻ͅɤͣɤ˷ʹ ȿ̇ʹʔ Ǹ ͣ ̇ɆʧǸ˓ ͅ ɤǸ˓ʧʹζ Ǹ˷ɒ Ǹ Ψ̇ͅ˓ɒՑɆʔǸ˷ʊʧ˷ʊ ʅʧɆʹʧ̇˷ռ Sʔɤ ɆǸ˓˓ͣ ʹ ʔʧͣ ˷ ̇˷Ց΃˷ʧʹǸͅζ 
ɤ˷ʹʧʹζ Ǹ Ɇζȿ̇ͅʊ, Ǹ ɆͅɤǸʹ΃ͅɤ ʹʔǸʹ ɆǸ˷ ծͅɤΤɤͣͅɤ Ǹ˷ɒ ɒʧ̻ͣ˓ǸɆɤ ʹʔɤ ʔʧɤͅǸͅɆʔʧɆǸ˓ ɒ΃Ǹ˓ʧͣ˰ͣ 
̇ʅ ˷Ǹʹ΃ͅǸ˓ʧύɤɒ ʧɒɤ˷ʹʧʹʧɤͣս ʧ˷ ΨʔʧɆʔ Ψɤ ʔǸΤɤ ɤα̻˓Ǹʧ˷ɤɒ ̇΃ͅ ȿ̇ɒʧɤͣ Ǹ˷ɒ ̇΃ͅ ʹ̇̇˓ͣ ʹ̇ 
̇΃ͣͅɤ˓Τɤͣկ ՄHǸͅǸΨǸζ, ԏԙԙԏ, ̻ռ ԔԔւ ̻ռ ԖԗՅռ

Tʔɤ ʧɒɤǸ ̇ ʅ ʹ ʔɤ Ɇζȿ̇ͅʊ, Ǹͣ ˓ Ǹʧɒ ̇ ΃ʹ ʧ˷ ̻ ͅɤΤʧ̇΃ͣ ɆʔǸ̻ʹɤͣͅ, ʔǸͣ ʹ Ǹˋɤ˷ ΤǸͅʧ̇΃ͣ ͣ ʔǸ̻ɤͣ 
̇Τɤͅ ʹʧ˰ɤռ �̇ͅ˰ Ǹ˷Ɇʧɤ˷ʹ ˰ζʹʔͣտ Ψʧʹʔ ǸͅʹʧʅʧɆɤͣͅ ˓ʧˋɤ DǸɤɒǸ˓΃ͣ Ǹ˷ɒ Hɤͅ˰ɤͣ ɒɤΤʧͣʧ˷ʊ 
Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ ȿ̇ɒζ Ǹ̻̻ɤ˷ɒǸʊɤͣւ ʹʔɤ ͣʹ̇ͅʧɤͣ ̇ʅ Hɤ̻ʔǸɤͣʹ΃ͣ Ψʔ̇ ˰Ǹɒɤ Ǹ΃ʹ̇˰ǸʹǸ Ǹ˷ɒ 
ȿ̇ɒζ ̻̇ͣͅʹʔɤʹʧɆͣ ͣ΃Ɇʔ Ǹͣ Ǹ˷ ʧΤ̇ͅζ ͣɆǸ̻΃˓Ǹ ʹ̇ ͅɤ̻˓ǸɆɤ ʹʔɤ ˰ʧͣͣʧ˷ʊ ͣʔ̇΃˓ɒɤͅ ȿ˓Ǹɒɤ ̇ʅ 
ʹʔɤ ʔɤ̇ͅ Ŷɤ˓̻̇ͣւ ʹʔɤ Ṅͣͅɤ ɒɤʧʹζ Hɤʧ˰ɒǸ˓˓ Ψʔ̇, Ǹͣ ˷̇ʹɤɒ ȿζ S˷̇ͅͅʧ Sʹ΃ͅ˓΃ͣ̇˷, ʹʔɤ 
ԏԒthՑɆɤ˷ʹ΃ͅζ IɆɤ˓Ǹ˷ɒʧɆ ̻̇ɤʹ Ǹ˷ɒ ʔʧͣʹ̇ͅʧǸ˷, ʔǸɒ ʹɤɤʹʔ ˰Ǹɒɤ ̇ʅ ʊ̇˓ɒ ՄC΃ͣǸɆˋ, ԐԎԐԐՅւ 
ʹʔɤ I˷ɒʧǸ˷ ʊ̇ɒ SǸΤʧʹͅ Ψʔ̇ͣɤ ʔǸ˷ɒͣ, ˓ ̇ͣʹ ʧ˷ Ǹ ȿǸʹʹ˓ɤ, Ψɤͅɤ ͅ ɤ̻˓ǸɆɤɒ Ψʧʹʔ ʔǸ˷ɒͣ ̇ ʅ ʊ̇˓ɒ 
ՄC΃ͣǸɆˋ, ԐԎԐԐՅւ ̇ ͅ ʹ ʔɤ Iͅʧͣʔ ˰ ζʹʔʧɆǸ˓ ̀ ʧ˷ʊ N΃ǸɒǸ, Ψʔ̇ ʔǸɒ Ǹ ͣ ʧ˓Τɤͅ ʔǸ˷ɒ Ψʧʹʔ ˰ ̇ʹʧ̇˷ͣ 
̇ʅ ɤΤɤͅζ ʔǸ˷ɒ ʹ ʔɤͅɤʧ˷ ՄMǸζɤ ,ͅ ԐԎԏԘ, C΃ͣǸɆˋ, ԐԎԐԐՅռ Aζ ˰ ʧ˰ʧɆˋʧ˷ʊ ʹ ʔɤ ̻ ̇Ψɤͣͅ ̇ ʅ ʊ̇ɒͣ 
Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣ, ʹʔɤͣɤ ˓ɤʊɤ˷ɒǸͅζ ȿ̇ɒζ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹͣ Ǹͅɤ ʹʔɤ Ǹ˷Ɇʧɤ˷ʹ Ǹ˷ɒ ˰ɤɒʧɤΤǸ˓ 
ɤ́΃ʧΤǸ˓ɤ˷ʹͣ ̇ʅ Ɇ΃ʹʹʧ˷ʊՑɤɒʊɤ ԐԏstՑɆɤ˷ʹ΃ͅζ ˰ɤɒʧɆǸ˓ ʹɤɆʔ˷̇˓̇ʊζռ Tʔɤζ Ɇ̇˰̻ɤ˷ͣǸʹɤɒ 
ʅ̇ͅ ʔ΃˰Ǹ˷ˋʧ˷ɒժͣ  Τ΃˓˷ɤͅǸȿʧ˓ʧʹʧɤͣ Ψʔʧ˓ɤ Ǹ˰̻˓ʧʅζʧ˷ʊ ʧʹͣ Ǹȿʧ˓ʧʹʧɤͣռ 

Ŷ̇ͅʹͅǸζɤɒ Ǹͣ ʔǸ˓ʅՑ˰Ǹ˷ Ǹ˷ɒ ʔǸ˓ʅՑ˰ǸɆʔʧ˷ɤ ȿɤʧ˷ʊͣ Ψʧʹʔ ȿ̇ʹʔ ̇ͅȿ̇ʹʧɆ Ǹ˷ɒ ȿʧ̇˷ʧɆ 
ʧ˰̻˓Ǹ˷ʹͣ, Ɇζȿ̇ͅʊͣ ͣζ˰ȿ̇˓ʧύɤ ʹʔɤ ʹʧ˰ɤ˓ɤͣͣ ɒɤͣʧͅɤ ʹ̇ Ǹ΃ʊ˰ɤ˷ʹ ̇΃ͅ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ ʹʔǸʹ 

I need you, the reader, to imagine us, 
for we don’t really exist if you don’t. 

Vladimir Nabokov (Lolita, 1955)

Desire to Augment and Foreshadow
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ʅ̇ͅɤͣʔǸɒ̇Ψͣ ˰̇ɒɤͅ˷ ǸɒΤǸ˷Ɇɤͣ ʹ̇ ɤ˷ʔǸ˷Ɇɤ ʔ΃˰Ǹ˷ Ɇ̇˷ɒʧʹʧ̇˷ռ E˰ɤͅʊʧ˷ʊ Ǹ˓̇˷ʊͣʧɒɤ 
ʹʔɤ ʧɒɤǸ ̇ ʅ ʔζȿͅʧɒͣ, ʹ ʔɤ Ɇζȿ̇ͅʊ ʹ ͅǸ˷ͣɆɤ˷ɒͣ Ǹ ̻ ǸͅʹʧɆ΃˓Ǹͅ ʹ ʧ˰ɤ, ̻ ɤͣͅʧͣʹʧ˷ʊ Ǹͣ Ǹ ͣ ΃ȿ˃ɤɆʹ 
̇ʅ ǸͅʹʧͣʹʧɆ Ǹ˷ɒ ʹ ɤɆʔ˷ʧɆǸ˓ ɤα̻ɤͅʧ˰ɤ˷ʹͣ ʧ˷ Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ ˓ ʧʹɤͅǸʹ΃ͅɤ, Ɇʧ˷ɤ˰Ǹ Ǹ˷ɒ ͣ Ɇʧɤ˷Ɇɤռ

Tʔɤ ͣζ˰ȿʧ̇ͣʧͣ ̇ʅ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˰ǸɆʔʧ˷ɤ ʹʔ̇ͅ΃ʊʔ ǸͅʹʧʅǸɆʹͣ, ʧ˰̻˓Ǹ˷ʹͣ, ͣ΃ȿͣʹʧʹ΃ʹɤ ˓ʧ˰ȿͣ, 
Ǹ˷ɒ ȿʧ̇˷ʧɆ ȿ̇ɒζ ̻Ǹͅʹͣ ʧͣ ˷̇ʹ ̇˷˓ζ ̇̇ͅʹɤɒ ʧ˷ ˰ζʹʔ̇˓̇ʊζ, ȿ΃ʹ Ǹ˓ͣ̇ ʧ˷ Ǹ˷ʹʧ́΃ʧʹζռ Aɤͣʧɒɤͣ 
̻̇ͅ˃ɤɆʹʧ˓ɤ ΨɤǸ̻̇˷ͅζ, ˓ ʧˋɤ ʹ ʔɤ Ɇ̇ͣͣͅȿ̇Ψ Ǹ˷ɒ ʹ ʔɤ Ǹʹ˓Ǹʹ˓ ̇ ͅ ͣ ̻ɤǸͅՑʹʔ̇ͅΨɤ ,ͅ Ψɤ ʔǸΤɤ ˰ Ǹ˷ζ 
Ǹ˷Ɇʧɤ˷ʹ ɤαǸ˰̻˓ɤͣ ̇ ʅ ʔ΃˰Ǹ˷ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ, ͣ ΃Ɇʔ Ǹͣ ̻ ̇ͣͅʹʔɤʹʧɆ ǸɒɒՑ̇˷ͣ 
ʹʔǸʹ Ǹ΃ʊ˰ɤ˷ʹ ˰΃ͣɆ˓ɤ ̻̇Ψɤ ,ͅ ͣʹͅɤ˷ʊʹʔɤ˷ ͣʔʧɤ˓ɒͣ Ǹ˷ɒ ͅɤʧ˷ʅ̇ͅɆɤ Ǹͅ˰̇ ռͅ 

AͅɆʔǸɤ̇˓̇ʊʧɆǸ˓ ɒʧͣɆ̇Τɤͅʧɤͣ ʔǸΤɤ Ǹ˓ͣ̇ ΃˷ɤǸͅʹʔɤɒ ɤΤʧɒɤ˷Ɇɤ ̇ ʅ ɤ˰ȿ̇ɒʧɤɒ ʹ ̇̇˓ͣ Ǹ˷ɒ 
ǸͅʹʧʅǸɆʹͣ, ̻ ̇ͅΤʧ˷ʊ ʹ ʔǸʹ Ψɤ ʔǸΤɤ ɤ́΃ʧ̻̻ɤɒ ԻǸ˷ɒ ʹ ʔɤͅɤʅ̇ͅɤ ʹ ̇ Ǹ˷ ɤαʹɤ˷ʹ embodiedԼ ̇ ΃ͅՑ
ͣɤ˓Τɤͣ Ψʧʹʔ ǸͅʹʧʅʧɆʧǸ˓˓ζՑ˰Ǹɒɤ ̇ȿ˃ɤɆʹͣ Ǹ˷ɒ Ǹʧɒͣ ͣɤɤ˰ʧ˷ʊ˓ζ ʅ̇ͅɤΤɤ ռͅ Aζ ΃ͣʧ˷ʊ ǸΤǸʧ˓Ǹȿ˓ɤ 
ʹɤɆʔ˷̇˓̇ʊʧɤͣ, ˰ ǸʹɤͅʧǸ˓ͣ Ǹ˷ɒ ̻ ̇ͅɆɤͣͣɤͣ, ̻ ɤ̻̇˓ɤ ʔǸΤɤ ȿɤɤ˷ ͣ ΃̻̻˓ɤ˰ɤ˷ʹʧ˷ʊ, Ǹ΃ʊ˰ɤ˷ʹՑ
ʧ˷ʊ Ǹ˷ɒ ʹͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ ʹʔɤʧͅ ȿ̇ɒʧɤͣ ͣʧ˷Ɇɤ ʹʧ˰ɤ ʧ˰˰ɤ˰̇ͅʧǸ˓ռ �̇ͅ˰ ʹʔɤ ʅʧͣͅʹ ˰Ǹ˷΃ʅǸɆՑ
ʹ΃ͅɤɒ ʹ̇̇˓ͣ, ͣʹ̇˷ɤ ʔǸ˷ɒՑǸαɤͣ ɒǸʹʧ˷ʊ ʹ̇ Ǹ̇ͅ΃˷ɒ ԒռԒ ˰ʧ˓˓ʧ̇˷ ζɤǸͣͅ Ǹʊ̇, ʔ΃˰Ǹ˷Ց˰Ǹɒɤ 
̇ȿ˃ɤɆʹͣ ʔǸΤɤ ̻ ɤͅ˰ɤǸʹɤɒ ɤΤɤͅζ Ǹ̻ͣɤɆʹ ̇ ʅ ̇ ΃ͅ Ɇ΃˓ʹ΃ͅɤͣ Ǹ˷ɒ ǸɆʹʧΤʧʹʧɤͣռ Some aesthetic 
Ǹ˷ɒ ̇ʹʔɤͣͅ ˰̇ͅɤ ʅ΃˷Ɇʹʧ̇˷Ǹ˓, ʹʔɤζ ʧ˷ʧʹʧǸʹɤɒ Ǹ ˷΃˰ȿɤͅ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʧ˷˷̇ΤǸʹʧ̇˷ͣ 
ʹʔǸʹ ̻ ̇ͅʅ̇΃˷ɒ˓ζ ʹ ͅǸ˷ͣʅ̇ͅ˰ɤɒ ȿ̇ʹʔ ʧ˷ɒʧΤʧɒ΃Ǹ˓ͣ Ǹ˷ɒ ͣ ̇Ɇʧɤʹζ ˰ ̇ͅɤ ʊɤ˷ɤͅǸ˓˓ζ ՄHǸͅ˰Ǹ˷ɒ 
ɤʹ Ǹ˓ռ, ԐԎԏԔՅռ

�ͅǸζ, Mɤ˷ʹ̇ ,ͅ Ǹ˷ɒ �ʧʊ΃ɤ̇ͅǸՑSǸͅͅʧɤͅǸ Ǹͅʊ΃ɤ ʹʔǸʹ Ɇζȿ̇ͅʊͣ Ǹ˓ͅɤǸɒζ ˓ʧΤɤ Ǹ˰̇˷ʊ ΃ͣռ 
ծA˷ζ̇˷ɤ Ψʧʹʔ Ǹ˷ ǸͅʹʧʅʧɆʧǸ˓ ̇ͅʊǸ˷, ˓ʧ˰ȿ ̇ͅ ͣ΃̻̻˓ɤ˰ɤ˷ʹ Ի˓ʧˋɤ Ǹ ̻ǸɆɤ˰ǸˋɤͅԼ, Ǹ˷ζ̇˷ɤ 
ͅɤ̻̇ͅʊͅǸ˰˰ɤɒ ʹ ̇ ͅ ɤͣʧͣʹ ɒʧͣɤǸͣɤ Իʧ˰˰΃˷ʧύɤɒԼ ̇ ͅ ɒͅ΃ʊʊɤɒ ʹ ̇ ʹ ʔʧ˷ˋՍȿɤʔǸΤɤՍʅɤɤ˓ ȿɤʹʹɤͅ 
Ի̻ͣζɆʔ̻̇ʔǸͅ˰ǸɆ̇˓̇ʊζԼ ʧͣ ʹɤɆʔ˷ʧɆǸ˓˓ζ Ǹ Ɇζȿ̇ͅʊկ Մ�ͅǸζ ɤʹ Ǹ˓ռ, ԐԎԎԏ, ̻ռ ԐՅռ Ṡ Ɇζȿ̇ͅʊͣ 
ɆǸ˷ ȿɤ ͣɤɤ˷ Ǹͣ Ǹ˷ ʧ˷ʹʧ˰Ǹʹɤ ΃˷ʧ̇˷ ȿɤʹΨɤɤ˷ ̻ɤ̻̇˓ɤ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζ ʧ˷Ɇ̻̇̇ͅͅǸʹɤɒ ʧ˷ 
̇΃ͅ ˰̇ʹ̇ ,ͅ ͣɤ˷ͣ̇ͅζ, Ɇ̇ʊ˷ʧʹʧΤɤ, Ǹ˷ɒ ǸʅʅɤɆʹʧΤɤ ͣζͣʹɤ˰ͣ, ɒɤ˓ʧ˷ɤǸʹʧ˷ʊ ̇΃ͅ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ 
Ǹ˷ɒ ɒɤʅʧ˷ʧ˷ʊ ̇ ΃ͅ ʧɒɤ˷ʹʧʹʧɤͣ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤͣ ʧ˷ ̻ ̇ͅʅ̇΃˷ɒ Ǹ˷ɒ ̇ ʹʔɤͅΨʧͣɤ ΃˷ǸʹʹǸʧ˷Ǹȿ˓ɤ 
ΨǸζͣռ Aͣ HǸͅͅǸΨǸζ ̻΃ʹͣ ʧʹ, ծʹʔɤ ˰ǸɆʔʧ˷ɤ ʧͣ ˷̇ʹ Ǹ˷ it ʹ̇ ȿɤ Ǹ˷ʧ˰Ǹʹɤɒ, Ψ̇ͣͅʔʧ̻ɤɒ, 
Ǹ˷ɒ ɒ̇˰ʧ˷Ǹʹɤɒռ Tʔɤ ˰ǸɆʔʧ˷ɤ ʧͣ ΃ͣ, ̇΃ͅ ̻̇ͅɆɤͣͣɤͣ, Ǹ˷ Ǹ̻ͣɤɆʹ ̇ʅ ̇΃ͅ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹկ 
ՄHǸͅǸΨǸζ ԏԙԙԏ, ̻ռ ԖԔՅռ

Tʔɤ ʹ ɤͅ˰ ծɆζȿ̇ͅʊկ ΨǸͣ Ɇ̇ʧ˷ɤɒ ȿζ ʹ Ψ̇ NASA ͣ Ɇʧɤ˷ʹʧͣʹͣ, NǸʹʔǸ˷ Ď˓ʧ˷ɤ Ǹ˷ɒ MǸ˷ʅͅɤɒ 
C˓ζ˷ɤͣ, ʧ˷ Ǹ ԏԙԖԎ ǸͅʹʧɆ˓ɤ ɤ˷ʹʧʹ˓ɤɒ ծCζȿ̇ͅʊͣ Ǹ˷ɒ S̻ǸɆɤկ, ̻΃ȿ˓ʧͣʔɤɒ ʧ˷ ʹʔɤ ˃̇΃ͅ˷Ǹ˓ 
Astronauticsռ Iʹ ͅɤʅɤͣͅ ʹ̇ Ǹ Ɇζȿɤͅ˷ɤʹʧɆ ̇ͅʊǸ˷ʧͣ˰, ̇ͅ ծͣɤ˓ʅՑͅɤʊ΃˓Ǹʹʧ˷ʊ ˰Ǹ˷Ց˰ǸɆʔʧ˷ɤ 
ͣζͣʹɤ˰կ ʹʔǸʹ ɆǸ˷ ǸɆʹ Ǹͣ ծǸɒ˃΃˷Ɇʹ ʹ̇ ʹʔɤ ȿ̇ɒζժͣ  ̇Ψ˷ Ǹ΃ʹ̇˷̇˰̇΃ͣ Ɇ̇˷ʹ̇ͅ˓ͣկ ՄC˓ζ˷ɤͣ 
԰ Ď˓ʧ˷ɤ, ԏԙԖԎ, ̻ռ Ԑԗւ ̻ռ ԗԓՅռ I˷ ˰̇ͅɤ ʊɤ˷ɤͅǸ˓ ʹɤͅ˰ͣ, Ǹ Ɇζȿ̇ͅʊ ʧͣ Ǹ˷ ɤ˷ʹʧʹζ Ψʧʹʔ ǸͅʹʧʅʧՑ
ɆʧǸ˓˓ζ ɤ˷ʔǸ˷Ɇɤɒ ȿʧ̇˓̇ʊʧɆǸ˓ ʅ΃˷Ɇʹʧ̇˷ͣ, ͣ΃̻̻˓ɤ˰ɤ˷ʹɤɒ ʹʔ̇ͅ΃ʊʔ ʹʔɤ ΃ͣɤ ̇ʅ ǸͅʹʧʅǸɆʹͣ ̇ͅ 
̻̇ͣͅʹʔɤʹʧɆͣռ 

Aͣ ʹʔɤ ɒʧͣʹʧ˷Ɇʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷, ˷Ǹʹ΃ͅɤ, Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζ Ǹͅɤ ȿɤʧ˷ʊ ͅǸɒʧɆǸ˓˓ζ 
ͅɤɆ̇˷ʅʧʊ΃ͅɤɒ Ǹ˷ɒ Ɇ̇˰ȿʧ˷ɤɒ, ̇΃ͅ ȿ̇ɒʧɤͣ ȿɤɆ̇˰ɤ ɤ˷ɒ΃ͅʧ˷ʊ ͣʧʹɤͣ ̇ʅ ʹʔɤ ˓ʧ˰ʧʹͣ Ǹ˷ɒ 
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̻̇ʹɤ˷ʹʧǸ˓ͣ ̇ʅ ʔ΃˰Ǹ˷ ˷Ǹʹ΃ͅɤռ Tʔɤ ˰Ǹ˓˓ɤǸȿ˓ɤ ȿ̇ɒζ Փ ȿɤǸ΃ʹʧʅʧɤɒ, Ǹ΃ʊ˰ɤ˷ʹɤɒ, ˰̇ɒʧʅʧɤɒ 
̇ͅ ɤ˷ʔǸ˷Ɇɤɒ ʹʔ̇ͅ΃ʊʔ ʹɤɆʔ˷̇˓̇ʊζ Ի˰ɤɒʧɆǸ˓ Ǹ˷ɒ ͣɆʧɤ˷ʹʧʅʧɆԼ, Ǹ˷ɒ ˓ʧʹɤͅǸʹ΃ͅɤ ԻʅʧɆʹʧ̇˷Ǹ˓ 
Ǹ˷ɒ ǸɆǸɒɤ˰ʧɆԼ Փ ʧͣ ΤʧɤΨɤɒ Ǹ˷ɒ ʧ˷ʹɤ̻ͅͅɤʹɤɒ ʹʔ̇ͅ΃ʊʔ Ɇ̇˷ͣʹǸ˷ʹ˓ζ ɆʔǸ˷ʊʧ˷ʊ ͣ̇Ɇʧ̇ՑɆ΃˓Ց
ʹ΃ͅǸ˓ ʅͅǸ˰ɤͣռ Tʔɤ Ǹ˰ȿʧʊ΃ʧʹζ ̇ ʅ ȿ̇ɒζ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ͣ ȿɤɆ̇˰ɤͣ ʹ Ǹ˷ʊʧȿ˓ɤ, Ǹͣ ʧʹ ʧͣ ȿ̇ʹʔ 
ʧ˷ʹɤͅ˷Ǹ˓ʧύɤɒ ȿζ ʔ΃˰Ǹ˷ ͣ ΃ȿ˃ɤɆʹͣ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓ʧύɤɒ Ǹͣ ʧͣ̇˓Ǹʹɤɒ ̇ ȿ˃ɤɆʹͣ ̇ ʅ ǸɤͣʹʔɤʹʧɆ Ǹ˷ɒ 
˰ɤɒʧɆǸ˓ Ɇ̇˷ʹɤ˰̻˓Ǹʹʧ̇˷ռ 

A΃ʹ ɆǸ˷ ʹʔʧͣ ̇˷ʹ̇˓̇ʊʧɆǸ˓ ˰΃ʹǸȿʧ˓ʧʹζ ̇ʅ ʹʔɤ ȿ̇ɒζ ȿɤ Ɇ̇˷ʅ̇ͅ˷ʹɤɒ ȿζ ʹͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ ʧʹ 
ʧ˷ʹ̇ Ǹ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸͅʹʧʅǸɆʹԵ Mʧʊʔʹ ̇ ΃ͅ ɤʹɤͅ˷Ǹ˓ Ɇ΃ͅʧ̇ͣʧʹζ ʅ̇ͅ ʹ ʔɤ թΤʧͣɆɤͅǸ ̇ ʅ ˓ ʧʅɤժ ǸʅʅɤɆʹ 
ʹʔɤ ʅ΃ʹ΃ͅɤ ̇ʅ ̇΃ͅ ȿ̇ɒʧɤͣ, ̇΃ͅ ʅ˓ɤͣʔԵ 

Aͣ Ψɤ ɆʔǸ˓˓ɤ˷ʊɤ ̇ ΃ͅ ȿ̇ɒʧɤͣ Ǹ˷ɒ ʹ ʔɤ Τɤͅζ ʅǸȿͅʧɆ ̇ ʅ ̇ ΃ͅ ȿɤʧ˷ʊ ȿζ ˰ ɤͅʊʧ˷ʊ ʹ ʔɤ ȿʧ̇Ց
˓̇ʊʧɆǸ˓ Ψʧʹʔ ʹ ʔɤ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓, ʹ ʔɤ ʔ΃˰Ǹ˷ Ǹ˷ɒ ʹ ʔɤ ˷ ̇˷Ցʔ΃˰Ǹ˷, ʹ ʔɤ ́ ΃ɤͣʹʧ̇˷ ̇ ʅ ΨʔǸʹ 
ʧʹ ˰ɤǸ˷ͣ ʹ̇ ȿɤ Ǹ ˓ʧΤʧ˷ʊ, ɤΤ̇˓Τʧ˷ʊ ɤ˷ʹʧʹζ ȿɤɆ̇˰ɤͣ ʧ˷ɆͅɤǸͣʧ˷ʊ˓ζ Ɇ̇˰̻˓ɤα Փ Ǹ˷ ɤ˷ʧʊ˰Ǹ 
ΨǸʧʹʧ˷ʊ ʹ̇ ȿɤ ΃˷ͅǸΤɤ˓ɤɒռ ŶǸΤʧ˷ʊ ʹʔɤ ΨǸζ ʅ̇ͅ Ǹ ʹͅǸ˷ͣʅ̇ͅ˰ǸʹʧΤɤ ʅ΃ʹ΃ͅɤ ʧͣ ʹʔɤ ɆͅɤǸʹ΃ͅɤ 
ʹʔǸʹ ɤ˰ȿ̇ɒʧɤͣ ʹ ʔʧͣ ʧ˷ʹͅʧɆǸʹɤ ʅ΃ͣʧ̇˷, ʹ ʔɤ ˰ ɤͅʊʧ˷ʊ ̇ ʅ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓, Ǹ˷ɒ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ 
Փ  ʹʔɤ ʧ˷Τʧ˷Ɇʧȿ˓ɤ Cʔʧ˰ɤͅǸռ
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CǸΤɤ ȿɤɤʹ˓ɤͣ ԻǸ˓ͣ̇ ̀ ˷̇Ψ˷ Ǹͣ թȿ˓ʧ˷ɒ ȿɤɤʹ˓ɤͣժԼ Ǹͅɤ, Ǹͣ ʹ ʔɤ ˷ Ǹ˰ɤ ͣ ΃ʊʊɤͣʹͣ, 
ɤζɤ˓ɤͣͣ ɆͅɤǸʹ΃ͅɤͣ, ˓ ʧΤʧ˷ʊ ʧ˷ ʹ ʔɤ ɒǸͅˋռ Tʔɤζ ΃ͣɤ ʹ ʔɤ Ǹ˷ʹɤ˷˷Ǹɤ Ɇ̇˷˷ɤɆʹɤɒ 
ʹ̇ ʹ ʔɤʧͅ ʔɤǸɒͣ ʹ ̇ ͣ ɤ˷ͣɤ ʹ ʔɤʧͅ ͣ ΃̇ͅͅ΃˷ɒʧ˷ʊͣ Ǹ˷ɒ ǸΤ̇ʧɒ ̇ ȿͣʹǸɆ˓ɤͣ Ψʧʹʔ̇΃ʹ 
ʹʔɤ ˷ɤɤɒ ʅ̇ͅ Τʧͣʧ̇˷ռ Tʔɤͣɤ Ǹ˷ʹɤ˷˷Ǹɤ, ͣ̇˰ɤʹʧ˰ɤͣ ͅɤʅɤͅͅɤɒ ʹ̇ Ǹͣ ʅɤɤ˓ɤͣͅ, 
ͣɤͅΤɤ Ǹͣ Ǹ̻̻ɤ˷ɒǸʊɤͣ ̻ ͅʧ˰Ǹͅʧ˓ζ ɒɤͣʧʊ˷ɤɒ ʅ̇ͅ ͣ ɤ˷ͣ̇ͅζ ʅ΃˷Ɇʹʧ̇˷ͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ 
ʹ̇΃Ɇʔ, ɒɤʹɤɆʹʧ̇˷ ̇ʅ Ǹʧͅ ˰̇ʹʧ̇˷, ʔɤǸʹ, ΤʧȿͅǸʹʧ̇˷ Իͣ̇΃˷ɒԼ, Ǹ˷ɒ ɤ̻ͣɤɆʧǸ˓˓ζ 
ͣ˰ɤ˓˓ ̇ͅ ʹǸͣʹɤռ ḢΨɤΤɤ ,ͅ ʹʔɤζ Ǹͅɤ Ǹ˓ͣ̇ ǸɒǸ̻ʹɤɒ ʅ̇ͅ Ǹ ΤǸͅʧɤʹζ ̇ʅ ̇ʹʔɤͅ 
̻΃̻̇ͣͅɤͣ, ɤ˷Ǹȿ˓ʧ˷ʊ ʧ˷ʹɤͅǸɆʹʧ̇˷ͣ Ψʧʹʔ ʹʔɤ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹ ͣ΃Ɇʔ Ǹͣ ˰Ǹʹʧ˷ʊ, 
˰̇Τɤ˰ɤ˷ʹ, ͣ Ψʧ˰˰ʧ˷ʊ, Ǹ˷ɒ Ǹ˷Ɇʔ̇ͅʧ˷ʊ ʹ ̇ ͣ ΃ͅʅǸɆɤͣռ Tʔɤͣɤ ɤ˓̇˷ʊǸʹɤɒ Ǹ˷ɒ 
ʔʧʊʔ˓ζ ˰̇ȿʧ˓ɤ Ǹ̻̻ɤ˷ɒǸʊɤͣ ̻˓Ǹζ Ǹ Ɇͅ΃ɆʧǸ˓ ̇ͅ˓ɤ ʧ˷ ̻̇ͅΤʧɒʧ˷ʊ ȿ˓ʧ˷ɒ ȿɤɤʹ˓ɤͣ 
Ψʧʹʔ Ɇ̇˰̻ͅɤʔɤ˷ͣʧΤɤ ̻ͣǸʹʧǸ˓ ʧ˷ʅ̇ͅ˰Ǹʹʧ̇˷ ʹʔ̇ͅ΃ʊʔ ˰ɤɆʔǸ˷̇Ցͣɤ˷ͣǸʹʧ̇˷ռ 
Aζ ͅ ʔζʹʔ˰ʧɆǸ˓˓ζ ˰ ̇Τʧ˷ʊ ʹ ʔɤʧͅ Ǹ˷ʹɤ˷˷Ǹɤ ʧ˷ ΤɤͅʹʧɆǸ˓ Ǹ˷ɒ ɤ˓˓ʧ̻ʹʧɆǸ˓ ̻ Ǹʹʹɤͅ˷ͣ, 
ʹʔɤͣɤ ȿɤɤʹ˓ɤͣ ǸɆʔʧɤΤɤ ʹʧ˰ɤ˓ζ ɒɤʹɤɆʹʧ̇˷ Ǹ˷ɒ Ǹ˷ ɤ˷ʔǸ˷Ɇɤɒ ̻ɤͅɆɤ̻ʹʧ̇˷ 
̇ʅ ȿ̇ɒζ ΤʧȿͅǸʹʧ̇˷ͣռ Tʔʧͣ Ǹ˓ʹɤͅǸʹʧ̇˷ ɤ˰̻̇Ψɤͣͅ ʹʔɤ˰ ʹ̇ ʊͅǸɆɤʅ΃˓˓ζ 
˷ǸΤʧʊǸʹɤ ʹ ʔɤʧͅ ͣ ΃̇ͅͅ΃˷ɒʧ˷ʊͣ, ɒɤʅʹ˓ζ ͣ ʧɒɤͣʹɤ̻̻ʧ˷ʊ ̇ ȿͣʹǸɆ˓ɤͣ Ǹ˷ɒ ǸΤ̇ʧɒʧ˷ʊ 
΃˷ɤα̻ɤɆʹɤɒ Ɇ̇˓˓ʧͣʧ̇˷ͣռ16

Aζ ɆͅɤǸʹʧ˷ʊ Ǹ˷ Ǹ˷ʹɤ˷˷ǸՑ˓ʧˋɤ ̇ͅȿ̇ʹʧɆ Ǹ̻̻ɤ˷ɒǸʊɤ, I ͣʹ΃ɒʧɤɒ ʔ̇Ψ 
ͣ΃ȿͣʹʧʹ΃ʹʧ˷ʊ ̇ ˷ɤ ͣ ɤ˷ͣ̇ͅζ Ǹȿʧ˓ʧʹζ Փ ͣ ΃Ɇʔ Ǹͣ Τʧͣʧ̇˷ Փ Ψʧʹʔ Ǹ ˷ ̇Τɤ˓ ɆǸ̻Ǹȿʧ˓ʧʹζ 
ʧ˷ ʹʔɤ ʅ̇ͅ˰ ̇ʅ Ǹ ˓ʧ˰ȿՑ˓ʧˋɤ Ǹ˷ʹɤ˷˷Ǹ Ψ̇΃˓ɒ ǸʅʅɤɆʹ ̇΃ͅ ˰̇ʹ̇ͅ Ǹ˷ɒ ͣɤ˷ͣ̇ͅζ 
Ǹȿʧ˓ʧʹʧɤͣ, ȿǸ˓Ǹ˷Ɇɤ, Ǹ˷ɒ ̻ͣǸʹʧǸ˓ Ɇ̇ʊ˷ʧʹʧ̇˷ռ ǈʔʧ˓ɤ ʹʔɤͣɤ ̇ͅȿ̇ʹʧɆ ʧ˷ʹɤͅʅǸɆɤͣ 
ͣ΃ȿʹͅǸɆʹ ʹ ʔɤ ʅ΃˷Ɇʹʧ̇˷ ʅ̇ͅ˰ ʹ ʔɤ ȿ̇ɒζ ȿζ ȿ˓̇Ɇˋʧ˷ʊ ʹ ʔɤ ΨɤǸͅɤͅժͣ  ͣ ʧʊʔʹ, ʹ ʔɤζ 
̻̇ͅΤʧɒɤ Ǹɒɒʧʹʧ̇˷Ǹ˓ ̻ͣǸʹʧǸ˓ Ǹ˷ɒ ˷ǸΤʧʊǸʹʧ̇˷ ͣˋʧ˓˓ͣ ʹʔ̇ͅ΃ʊʔ ͣ΃ȿͣɤ́΃ɤ˷ʹ 
˓ɤǸͅ˷ʧ˷ʊ Ǹ˷ɒ Ɇ̇̇ͅɒʧ˷Ǹʹʧ̇˷ ȿɤʹΨɤɤ˷ ΨɤǸͅɤͅ Ǹ˷ɒ Ǹ̻̻ɤ˷ɒǸʊɤռ Ċ˷ͣʧͣʹʧ˷ʊ ̇ ʅ 
˃̇ʧ˷ʹɤɒ ͣ ɤʊ˰ɤ˷ʹͣ ȿͅɤǸɆʔʧ˷ʊ ʧ˷ʹ̇ ʹ ʔͅɤɤ ɒʧͣʹʧ˷Ɇʹ ͣ ɤɆʹʧ̇˷ͣ, ʹ ʔɤ Ǹ˷ʹɤ˷˷ǸՑ˓ʧˋɤ 
˰ɤɆʔǸ˷ʧɆǸ˓ ˓ ʧ˰ȿ ǸɆʹͣ Ǹͣ Ǹ ̻ ɤͅʅ̇ͅ˰ɤͅ Ψʧʹʔ ʧʹͣ ̇ Ψ˷ Ǹʊɤ˷Ɇζ, ʧ˷ʹɤͅǸɆʹʧ˷ʊ Ψʧʹʔ 
ʧʹͣ ʔ΃˰Ǹ˷ ̻Ǹͅʹ˷ɤͅ Ψʧʹʔ̇΃ʹ ȿɤʧ˷ʊ Ɇ̇˷ʹ̇ͅ˓˓ɤɒ ɤαʹɤͅ˷Ǹ˓˓ζռ Tʔɤ Ǹ̻̻ɤ˷ɒǸʊɤ 
΃ͣɤͣ AI Ǹ˓ʊ̇ͅʧʹʔ˰ͣ ʧ˷̻ͣʧͅɤɒ ȿζ ȿʧ̇˓̇ʊʧɆǸ˓ ˷ ɤͅΤ̇΃ͣ ͣ ζͣʹɤ˰ͣ ʹ ̇ ʊǸʹʔɤͅ ɒǸʹǸ 
ʧ˷ ͅɤǸ˓ ʹʧ˰ɤ ʊ̇Τɤͅ˷ʧ˷ʊ ʔ̇Ψ ʹ̇ ˰̇Τɤ Ǹ˷ɒ ̻ɤͅʅ̇ͅ˰ռ 

Rɤʧ ʧͣ ɤ˰ȿ̇ɒʧɤɒ, ̻ ɤͅɆɤ̻ʹ΃Ǹ˓, Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ17 ȿɤɆǸ΃ͣɤ ʧʹ ɆǸ˷ ͣ ɤ˷ͣɤ ̇ ȿ˃ɤɆʹͣ 
ʧ˷ ʧʹͣ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹ ʹ ʔ̇ͅ΃ʊʔ ̻ ̻̇ͅɤͅʹʧɤͣ ˓ ʧ˷ˋɤɒ ʹ ̇ ʹ ʔ̇ͣɤ ̇ ȿ˃ɤɆʹͣ Իʧ˷ɒɤαʧɆǸ˓ 

16    �̇ͅ ˰̇ͅɤ ɒɤʹǸʧ˓ͣ, ͣɤɤ ǭ΃ͅɤˋ ɤʹ Ǹ˓ռ ՄԐԎԏԓՅռ
17    M΃Ɇʔ ˓ʧˋɤ Ǹ ȿ˓ʧ˷ɒ ̻ɤͣ̇ͅ˷ժͣ  ɆǸ˷ɤ ʹʔǸʹ ʔɤ˓̻ͣ ʧ˷ ̻ɤͅɆɤʧΤʧ˷ʊ Ǹ˷ɒ ˷ǸΤʧʊǸʹʧ˷ʊ ʹʔɤʧͅ 
ͣ΃̇ͅͅ΃˷ɒʧ˷ʊͣռ �̇ͅ ˰̇ͅɤ ɒɤʹǸʧ˓ͣ, ͣɤɤ Hɤɤͣͅ˰ʧ˷ˋ ՄԐԎԐԐՅռ

Rɤʧ Իȿʧ̇ɤ̻̇αζ, ̻˓Ǹ, Ǹ˓΃˰ʧ˷΃˰, ȿʧ̇ʅʧ˓˰, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԏԙՅ
R

EI
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̻̻̇ͅɤͅʹʧɤͣԼռ Tʔʧͣ ˰ ɤǸ˷ͣ ʹ ʔǸʹ Ψʔɤ˷ Rɤʧ ʧ˷ʹɤͅǸɆʹͣ Ψʧʹʔ ʧʹͣ ͣ ΃̇ͅͅ΃˷ɒʧ˷ʊͣ, 
ʹʔɤͅɤ ʧͣ Ǹ ɆǸ΃ͣɤՑǸ˷ɒՑɤʅʅɤɆʹ ͅ ɤ˓Ǹʹʧ̇˷ͣʔʧ̻ Ψʔɤͅɤȿζ ʹ ʔɤͣɤ ʧ˷ʹɤͅǸɆʹʧ̇˷ͣ 
ǸʅʅɤɆʹ ʧʹͣ ʔ΃˰Ǹ˷ ̻Ǹͅʹ˷ɤͅժͣ  ͣɤ˷ͣ̇ͅζ Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ Ǹȿʧ˓ʧʹʧɤͣռ

Tʔɤ ȿʧ̇˰ʧ˰ɤʹʧɆ ˷ɤ΃ͅǸ˓ ˷ɤʹΨ̇ͅˋͣ ɤ˷ɒ̇Ψ ʹʔɤ ˰ǸɆʔʧ˷ɤ Ψʧʹʔ ǸͅʹʧʅʧɆʧǸ˓ 
Ɇ̇ʊ˷ʧʹʧΤɤ Ǹ˷ɒ ͣ ɤ˷ͣ̇ͅʧ˰̇ʹ̇ͅ ͣ ˋʧ˓˓ͣռ Sɤ˷ͣ̇ͅζ ɒǸʹǸ ɆǸ̻ʹ΃ͅɤɒ ʧ˷ ͅ ɤǸ˓ ʹ ʧ˰ɤ 
ȿζ ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ ɤ˷Ǹȿ˓ɤ ʧʹ ʹ̇ ɒɤʹɤɆʹ ʹʔɤ ̻ͅɤͣɤ˷Ɇɤ ̇ʅ ʧʹͣ ̇Ψ˷ ȿ̇ɒζ ʧ˷ 
̻ͣǸɆɤ, Ǹͣ Ψɤ˓˓ Ǹͣ ʹʔɤ ȿ̇ɒʧɤͣ ̇ʅ ̇ʹʔɤͣͅ, Ǹ˷ɒ ʧ˰̻̇ͅΤʧͣɤ ˰̇Τɤ˰ɤ˷ʹͣ 
ʧ˷ ͅɤ̻ͣ̇˷ͣɤ ʹ̇ ɤαʹɤͅ˷Ǹ˓ ͣʹʧ˰΃˓ʧ ͣ΃Ɇʔ Ǹͣ ʹ̇΃Ɇʔ, ̻ͅɤͣͣ΃ͅɤ, ʅ̇ͅɆɤ Ǹ˷ɒ 
ʹ̇ͣͅʧ̇˷ռ Aͣ ʹʔɤ Ǹ̻̻ɤ˷ɒǸʊɤ ˰̇Τɤͣ, ʧʹ ˓ɤǸͅ˷ͣ Ǹȿ̇΃ʹ ʧʹͣ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹ, 
Ɇ̇˷ͣʹǸ˷ʹ˓ζ Ǹ˷ɒ ʧʹɤͅǸʹʧΤɤ˓ζ ˰̇ɒʧʅζʧ˷ʊ ʧʹͣ ȿɤʔǸΤʧ̇ͅ ʹʔ̇ͅ΃ʊʔ ʹʧ˰ɤռ
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�̇ͅ˰ Ɇ̇ͣͣͅՑȿͅɤɒ ʔζȿͅʧɒͣ ʹ ̇ ˰ ǸɆʔʧ˷ɤՓ̇ͅʊǸ˷ʧͣ˰ Ɇζȿ̇ͅʊͣ, Ɇ̇ͣͣͅʧ˷ʊ ͣ ̇ՑɆǸ˓˓ɤɒ18 ͣ ̻ɤɆʧɤͣ 
ȿ̇΃˷ɒǸͅʧɤͣ ʧ˷ ΃˷̻ͅɤɆɤɒɤ˷ʹɤɒ Ǹ˷ɒ Ψ̇˷ɒ̇ͅ΃ͣ ΨǸζͣ ʔǸͣ ˓ ̇˷ʊ ȿɤɤ˷ ʹ ʔɤ ͣ ʹ΃ʅʅ ̇ ʅ ͣ Ɇʧɤ˷Ց
ʹʧʅʧɆ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ռ Ǖɤʹ ʹʔʧͣ ɒͅɤǸ˰ ʔǸͣ ̇˷˓ζ ͅɤɆɤ˷ʹ˓ζ ʅ̇ͅʊɤɒ Ǹ ͅɤǸ˓ ʹǸ˷ʊʧȿ˓ɤ ̻̇ͣͣʧȿʧ˓ʧʹζռ 
Aɤζ̇˷ɒ ʹʔɤ ͅɤǸ˓˰ͣ ̇ʅ ˰ζʹʔ̇˓̇ʊζ Ǹ˷ɒ ͣɆʧɤ˷Ɇɤ ʅʧɆʹʧ̇˷, ʹʔɤ ΃˷ͣɤʹʹ˓ʧ˷ʊ ʅǸ˷ʹǸͣζ ̇ʅ ʹʔɤ 
˰΃˓ʹʧ̻˓ɤ Ǹ˷ɒ ΃˓ʹʧ˰Ǹʹɤ ͣ ̻ɤɆʧɤͣ ʔζȿͅʧɒ ʔǸͣ ͣ ʹǸˋɤɒ ʧʹͣ Ɇ˓Ǹʧ˰ ̇ ˷ ʹ ʔɤ ʹ ɤͅͅʧʹ̇ͅζ ̇ ʅ ʹ ʔɤ ͅ ɤǸ˓, 
ͣʔʧʅʹʧ˷ʊ ʹ ̇ΨǸͅɒͣ ʹ ʔɤ ͅ ɤǸ˓˰ ̇ ʅ ͣ Ɇʧɤ˷ʹʧʅʧɆ ʅǸɆʹռ RɤʹǸʧ˷ʧ˷ʊ ʧʹͣ ʅǸͣɆʧ˷Ǹʹʧ˷ʊ Ǹ˷ɒ ǸͅɆʔɤʹζ̻Ǹ˓ 
ʅ̇ͅ˰ ̇Τɤͅ Ɇɤ˷ʹ΃ͅʧɤͣ, ʹʔɤ ˷̇ʹʧ̇˷ ̇ʅ ʹʔɤ ΃˓ʹʧ˰Ǹʹɤ �ͅɤɤˋ ʔζȿͅʧɒ Chimera Ի˓ʧʹɤͅǸ˓˓ζ թͣʔɤՑ
ʊ̇ǸʹժԼ ʔǸͣ ˰Ǹɒɤ ʧʹͣ ΨǸζ ɒɤɤ̻ ʧ˷ʹ̇ ʹʔɤ ˰̇ɒɤͅ˷ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ Ǹ˷ɒ ʔǸͣ ̻ɤ˷ɤʹͅǸʹɤɒ ʹʔɤ 
Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ Τʧͣʧ̇˷ͣ ̇ ʅ ɒɤΤɤ˓̻̇˰ɤ˷ʹǸ˓ ȿʧ̇˓̇ʊζռ O˷Ɇɤ Ǹ ˰ ɤͅɤ ʅʧʊ˰ɤ˷ʹ ̇ ʅ ̇ ΃ͅ Ɇ̇˓˓ɤɆՑ
ʹʧΤɤ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷, ʹʔɤ Τʧͣʧ̇˷ ̇ʅ Ǹ Ɇʔʧ˰ɤͅʧɆǸ˓ ȿ̇ɒζ ʔǸͣ, ʹʔǸ˷ˋͣ ʹ̇ ˰̇ɒɤͅ˷ ʹɤɆʔ˷̇˓̇ʊζ, 
ȿɤɆǸ˰ɤ Ǹ ̻̇ͣͣʧȿʧ˓ʧʹζռ Tʔʧͣ ͣ΃ʊʊɤͣʹʧΤɤ Ǹ˷ɒ ͅɤɆ΃ͅͅʧ˷ʊ ʔ΃˰Ǹ˷ ʅǸ˷ʹǸͣζ ʧͣ ˷̇Ψ ɒͅʧΤʧ˷ʊ 
ʧɒɤǸͣ Ǹȿ̇΃ʹ ̻ͅǸɆʹʧɆǸ˓ ΨǸζͣ ʹ̇ ǸɆʔʧɤΤɤ Ǹ ͣζ˷ʹʔɤʹʧɆ թ˷Ǹʹ΃ͅɤժ ΃ͣʧ˷ʊ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ 
ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʧ˷ʊͅɤɒʧɤ˷ʹͣռ

I˷ ԏԙԘԐ, VʧɆʹ̇ͅ T΃ͅ˷ɤͅ Ǹͅʊ΃ɤɒ ʹʔǸʹ ծΨʔǸʹ ΨǸͣ ̇˷Ɇɤ Ɇ̇˷ͣʧɒɤͅɤɒ թɆ̇˷ʹǸ˰ʧ˷Ǹʹɤɒժ, թ̻̇ͅՑ
˰ʧͣɆ΃̇΃ͣժ, թʧ˰̻΃ͅɤժ, ΨǸͣ ȿɤɆ̇˰ʧ˷ʊ ʹʔɤ ʅ̇Ɇ΃ͣ ̇ʅ ̻̇ͣʹ˰̇ɒɤͅ˷ Ǹ˷Ǹ˓ζʹʧɆǸ˓ Ǹʹʹɤ˷ʹʧ̇˷կ 
ՄT΃ͅ˷ɤ ,ͅ ԏԙԘԐ, ̻ ռ ԗԗՅռ Tʔɤ ǸͅʹʧʅʧɆʧǸ˓ ̻ ̇ͅɒ΃Ɇʹʧ̇˷ ̇ ʅ ˷ ̇˷Ցʔ΃˰Ǹ˷ Ɇʔʧ˰ɤͅʧɆ ȿɤʧ˷ʊͣ ͣ ʹǸͅʹɤɒ 

18    Tʔɤ US ̻ʔʧ˓̻̇ͣ̇ʔɤͅ Aɤͅ˷Ǹͅɒ E˓˓ʧ̇ʹ Ṙ˓˓ʧ˷ Ǹͅʊ΃ɤɒ ʹʔǸʹ ʹʔɤ Τɤͅζ ˷̇ʹʧ̇˷ ̇ʅ ծ̻ͣɤɆʧɤͣ ʧ˷ʹɤʊͅʧʹζկ ̇ͅ 
ծ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣկ ʧͣ ɒʧ̻ͣ΃ʹǸȿ˓ɤ, ʹʔɤͅɤʅ̇ͅɤ ʹʔɤ ȿɤ˓ʧɤʅ ʧ˷ Τʧ̇˓Ǹʹʧ̇˷ ̇ʅ ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣ ȿζ ʊɤ˷ɤʹʧɆ 
ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ ʧͣ ΃˷˃΃ͣʹʧʅʧɤɒ ՄṘ˓˓ʧ˷, ԏԙԙԔՅռ 

Chimera

By the late twentieth century, our time, a mythic time, 
we are all chimeras, theorized and fabricated hybrids 

of machine and organism… 

Haraway, 1991
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ʧ˷ ԏԙԘԓ, Ψʔɤ˷ ͣɆʧɤ˷ʹʧͣʹͣ Ǹʹ ʹʔɤ I˷ͣʹʧʹ΃ʹɤ ̇ʅ A˷ʧ˰Ǹ˓ Ŷʔζͣʧ̇˓̇ʊζ ʧ˷ CǸ˰ȿͅʧɒʊɤ ՄUĎՅ 
Ɇ̇˰ȿʧ˷ɤɒ ɤ˰ȿͅζ̇ͣ ʅ̇ͅ˰ Ǹ ʊ̇Ǹʹ Ǹ˷ɒ Ǹ ͣ ʔɤɤ̻ Մ�ɤʔʧ˓˓ζ ɤʹ Ǹ˓ռ, ԏԙԘԓՅռ I˷ Ǹ ͅ ɤʅɤͅɤ˷Ɇɤ ʹ ̇ ʹ ʔɤ 
̇ͅʧʊʧ˷Ǹ˓ �ͅɤɤˋ Cʔʧ˰ɤͅǸ, ʹ ʔɤζ ɆͅɤǸʹɤɒ Ǹ ʔζȿͅʧɒ Ǹ˷ʧ˰Ǹ˓ Ɇ̇˷ʹǸʧ˷ʧ˷ʊ Ɇɤ˓˓ͣ ̇ ʅ ȿ̇ʹʔ ͣ ʔɤɤ̻ 
Ǹ˷ɒ ʊ̇Ǹʹ ̇ͅʧʊʧ˷, ɒ΃ȿȿʧ˷ʊ ʧʹ ʹʔɤ թʊɤɤ̻ժռ Lʧˋɤ Ɇʔʧ˰ɤͅǸͣ ̇ʅ ˰ζʹʔ, ʹʔɤ ʊɤɤ̻ ɤαʔʧȿʧʹɤɒ 
˰̻̇ͅʔ̇˓̇ʊʧɆǸ˓ ʹͅǸʧʹͣ ̇ʅ ȿ̇ʹʔ Ǹ˷ʧ˰Ǹ˓ͣ, Ψʧʹʔ Ψ̇̇˓ ̇˷ ͣ̇˰ɤ ̻Ǹͅʹͣ ̇ʅ ʧʹͣ ȿ̇ɒζ Ǹ˷ɒ ʔǸʧͅ 
̇˷ ̇ʹʔɤͣͅռ Tʔɤͣɤ ˷ɤΨ ʊɤ˷ɤʹʧɆ Ɇ̇ͣͣͅʧ˷ʊͣ Ǹ˰̇˷ʊ ΤǸͣʹ˓ζ ɒʧʅʅɤͅɤ˷ʹ ̻ͣɤɆʧɤͣ, ̻ͅɤΤʧ̇΃ͣ˓ζ 
Ɇ̇˷ͣʧɒɤͅɤɒ ΃˷ʹɤ˷Ǹȿ˓ɤ ʅ̇ͅ˰ ʹʔɤ ͣʹǸ˷ɒ̻̇ʧ˷ʹ ̇ʅ ȿʧ̇˓̇ʊζ, ȿͅɤǸɆʔɤɒ ̇˷Ɇɤ Ɇ̇˰˰̇˷˓ζ 
̻ͅɤͣ΃˰ɤɒ, ʅʧαɤɒ ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣռ Tʔʧͣ ˷ɤΨ ȿʧ̇˓̇ʊʧɆǸ˓ ͅɤǸ˓ʧʹζ ͣʔ̇Ψɤɒ ȿ̇ͅɒɤͣͅ 
ȿɤʹΨɤɤ˷ ͣ ̻ɤɆʧɤͣ ʹ ̇ ȿɤ ʅ˓΃ʧɒ Ǹ˷ɒ ̻ ̇̇ͅ΃ͣ, Ǹ˷ɒ ʧ˷ Ɇ̇˷ʹʧ˷΃̇΃ͣ ʅ˓΃αռ Tʔɤͅɤʅ̇ͅɤ, ʹ ʔɤ ȿɤ˓ʧɤʅ 
ʧ˷ ʹ ʔɤ ծʧ˷ɒɤ̻ɤ˷ɒɤ˷ʹ, ΃˷ʧʹǸͅζ, ʅʧαɤɒ, ͣ ʹǸȿ˓ɤ, Ψʔ̇˓ɤ ȿ̇ɒζկ, ΨʔʧɆʔ ˰ Ǹͅˋɤɒ ʹ ʔɤ ɒʧͣʹʧ˷Ɇʹʧ̇˷ 
ȿɤʹΨɤɤ˷ ̻ͣɤɆʧɤͣ, ʧʹͣɤ˓ʅ ȿɤɆǸ˰ɤ Ǹ ʅǸ˷ʹǸͣζ Մǈɤʧ˷ͣʹɤʧ˷, ԐԎԎԒ, ̻ռ ԒԎԘՅ, ΨʔɤͅɤǸͣ ʹʔɤ 
Ɇʔʧ˰ɤͅʧɆ ˰ζʹʔՑ˓ʧˋɤ ɤ˷ʹʧʹζ ΨǸͣ ͣʹǸͅʹʧ˷ʊ ʹ̇ ɤ˰ɤͅʊɤ Ǹͣ Ǹ ˷ɤΨ ͅɤǸ˓ʧʹζռ 

Tʔɤ ͅɤ˰̇ΤǸ˓ ̇ʅ ͅɤ̻̇ͅɒ΃ɆʹʧΤɤ ȿǸͅͅʧɤͣͅ, Ǹ˷ɒ ʹʔ΃ͣ ȿʧ̇˓̇ʊʧɆǸ˓ ˓ʧ˰ʧʹͣ, Ǹ˓˓̇Ψɤɒ ɤ˰ȿͅζՑ
̇˓̇ʊʧͣʹͣ ʹ̇ ͣʹǸͅʹ ̻̇ͅɒ΃Ɇʧ˷ʊ ʔ΃˰Ǹ˷Ց˰Ǹɒɤ Ɇʔʧ˰ɤͅǸͣ ̇ʅ ծɒ΃Ǹ˓, ʹͅʧ̻˓ɤ Ǹ˷ɒ ɤΤɤ˷ ˰΃˓ʹʧ̻˓ɤ 
̇ͅʧʊʧ˷կ ՄTǸͅˋ̇Ψͣˋʧ, ԏԙԙԘ, ̻ ռ ԙԎԓՅռ ǈʔǸʹ ʅ̇˓˓̇Ψɤɒ Ψɤͅɤ ˷ ΃˰ɤ̇ͅ΃ͣ ɤα̻ɤͅʧ˰ɤ˷ʹǸ˓ ʧ˷ʹɤͅՑ
̻ͣɤɆʧɤͣ ˰ʧαʹ΃ͅɤͣ Իʧ˷Ɇ̻̇̇ͅͅǸʹʧ˷ʊ Ǹ˷ɒ ˰ʧαʧ˷ʊ Ɇɤ˓˓΃˓Ǹͅ ˰ǸʹɤͅʧǸ˓ ʅ̇ͅ˰ ˰ʧɆɤ, ͅǸʹͣ Ǹ˷ɒ 
ȿʧͅɒͣ, ʅ̇ͅ ʧ˷ͣʹǸ˷ɆɤԼ, ͣ̇˰ɤ ̇ʅ ΨʔʧɆʔ ͣɤɤ˰ɤɒ ʹ̇ ͅɤͣɤ˰ȿ˓ɤ ˰ζʹʔ̇˓̇ʊʧɆǸ˓ ɆͅɤǸʹ΃ͅɤͣռ 
Tʔɤ ʅʧͣͅʹ ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇̇˓ ʅ̇ͅ ʔɤ˓̻ʧ˷ʊ ʹ̇ ɆͅɤǸʹɤ Ǹ˷ʧ˰Ǹ˓Փʔ΃˰Ǹ˷ ʔζȿͅʧɒͣ ΨǸͣ ɒʧͣɆ˓̇ͣɤɒ ʧ˷ 
ԏԙԙԘ ȿζ ͅɤͣɤǸͅɆʔɤͣͅ Ψ̇ͅˋʧ˷ʊ ̇˷ թǸɒΤǸ˷Ɇɤɒ Ɇɤ˓˓ ʹɤɆʔ˷̇˓̇ʊζժ Մǈ̇ͅɆɤͣʹɤ ,ͅ MD, USAՅ 
ՄMǸͣͅʔǸ˓˓, ԏԙԙԘւ ǈǸɒɤ, ԏԙԙԘՅ, Ψʔɤ˷ ͣ Ɇʧɤ˷ʹʧͣʹͣ ʅ΃ͣɤɒ ˷ ΃Ɇ˓ɤʧ ʅ̇ͅ˰ ʔ΃˰Ǹ˷ ͣ ̇˰ǸʹʧɆ Ɇɤ˓˓ͣ 
Ψʧʹʔ ɤ˷΃Ɇ˓ɤǸʹɤɒ Ɇ̇Ψ ̇̇Ɇζʹɤͣ ʹ̇ ʅ̇ͅ˰ ΨʔǸʹ ʹʔɤζ ɆǸ˓˓ɤɒ Ǹ ʔ΃˰Ǹ˷ՓɆ̇Ψ ծ̻ͅɤ࠿ɤ˰ȿͅζ̇կ 
ՄDɤΤ̇˓ɒɤ ,ͅ ԐԎԎԖՅռ A˓ʹʔ̇΃ʊʔ ʹ ʔʧͣ ʔ΃˰Ǹ˷Ցȿ̇Τʧ˷ɤ ʔζȿͅʧɒ Ψ̇΃˓ɒ ʔǸΤɤ ɤαʧͣʹɤɒ ̇ ˷˓ζ ʧ˷ ʹ ʔɤ 
ʅ̇ͅ˰ ̇ ʅ Ɇɤ˓˓ͣ, ʹ ʔʧͣ ɤα̻ɤͅʧ˰ɤ˷ʹ ʧ˷ ͣ ʹɤ˰ Ɇɤ˓˓ ͅ ɤͣɤǸͅɆʔ, ɒǸȿȿ˓ʧ˷ʊ ʧ˷ ʹ ʔɤ ɆͅɤǸʹʧ̇˷ ̇ ʅ ΨʔǸʹ 
ͣɤɤ˰ɤɒ ʹ̇ ȿɤ ʔǸ˓ʅՑʔ΃˰Ǹ˷ ɆͅɤǸʹ΃ͅɤͣ, ̻ͣǸͅˋɤɒ ̻΃ȿ˓ʧɆ ̇΃ʹɆͅζռ19 Iʹ ͅɤΤɤǸ˓ɤɒ Ǹ ɒɤɤ̻Ց
ͣɤǸʹɤɒ ΃˷ɤǸͣɤ Ǹͅʧͣʧ˷ʊ ʅ̇ͅ˰ ʅɤɤ˓ʧ˷ʊͣ ̇ ʅ ͅ ɤ̻΃˓ͣʧ̇˷, ʅɤǸͅ Ǹ˷ɒ Ɇ΃ͅʧ̇ͣʧʹζ, ʅɤɒ ȿζ ʹ ʔɤ ͣ Ǹ˰ɤ 
ʔʧͣʹ̇ͅʧɆǸ˓ ȿɤ˓ʧɤʅͣ Ǹ˷ɒ ʅɤǸͣͅ ͣ΃̇ͅͅ΃˷ɒʧ˷ʊ ʹʔɤ Ɇ̇ͣͣͅՑ̻ͣɤɆʧɤͣ Cʔʧ˰ɤͅǸ ɆͅɤǸʹ΃ͅɤռ 

Ṡ ˰ Ǹ˷ζ ́ ΃ɤͣʹʧ̇˷ͣ ʔɤ˷Ɇɤ ɤ˰ɤͅʊɤɒտ Iͣ ʹ ʔɤ ʅɤͅʹʧ˓ʧύɤɒ ʔ΃˰Ǹ˷ՓɆ̇Ψ ɤʊʊ ծʔ΃˰Ǹ˷, ̻ ̇ʹɤ˷Ց
ʹʧǸ˓˓ζ ʔ΃˰Ǹ˷ ̇ͅ ͣ̇˰ɤʹʔʧ˷ʊ ɤ˷ʹʧͅɤ˓ζ ˷ɤΨԵկ Sʔ̇΃˓ɒ Ψɤ ʧ˰̻˓Ǹ˷ʹ it ʧ˷ʹ̇ ծǸ ʅɤ˰Ǹ˓ɤ Ɇ̇Ψ ̇ͅ 
Ǹ ʅɤ˰Ǹ˓ɤ ̻ ɤͣ̇ͅ˷Եկ ՄMɆ�ɤɤ, ԏԙԙԘ, Ɇʧʹɤɒ ʧ˷ Hɤʅʅɤͅ˷Ǹ˷, ԐԎԎԒՅռ A˷ɒ ΨʔǸʹ ʧʅ ʹ ʔɤ ɤ˰ȿͅζ̇ 
Ψɤͅɤ Ǹ˓˓̇Ψɤɒ ʹ̇ ʊ̇ͅΨԵ ǈʔǸʹ ʧʅ ʧʹ ͅɤ̻̇ͅɒ΃ɆɤɒԵ 

Tʔɤ Ɇ̇˷ʹ̇ͅΤɤͣͅʧǸ˓ ʧɒɤǸ ̇ʅ թͅɤǸͣ̇˷ʧ˷ʊժ ˷̇˷Ցʔ΃˰Ǹ˷ Ǹ˷ʧ˰Ǹ˓ͣ Ǹ˷ɒ թȿɤͣʹʧǸ˓ʧύʧ˷ʊժ  
ʔ΃˰Ǹ˷ͣ ̻˓Ǹζͣ ̇˷ ʅɤǸͣͅ ̇ʅ ɒɤʊɤ˷ɤͅǸʹʧ̇˷ Ǹ˷ɒ ̻ʔζͣʧɆǸ˓ ɒɤΤʧǸ˷Ɇɤ, Ǹͣ Ψɤ˓˓ Ǹͣ Ɇ̇˷Ɇɤͅ˷ͣ 
Ǹȿ̇΃ʹ ͣʹͅǸζʧ˷ʊ ʅ̇ͅ˰ ˷Ǹʹ΃ͅɤժͣ  ̻Ǹʹʔռ ǈʔǸʹ ʧʅ ʹʔʧͣ ͣ΃ȿՑʔ΃˰Ǹ˷ ʔζȿͅʧɒ Ǹʅʅʧ˓ʧǸʹʧ̇˷ ʧͣ ʧ˷  

19    I˷ ͅɤ̻ͣ̇˷ͣɤ ʹ̇ Ɇʔʧ˰ɤͅǸՑ̇ͅʧɤ˷ʹɤɒ ͅɤͣɤǸͅɆʔ ɤʅʅ̇ͅʹͣ, Ŷͅɤͣʧɒɤ˷ʹ Aʧ˓˓ C˓ʧ˷ʹ̇˷ Ψ̇ͅʹɤ ʹ̇ ʹʔɤ NǸʹʧ̇˷Ǹ˓ 
Aʧ̇ɤʹʔʧɆͣ AɒΤʧͣ̇ͅζ Ċ˰˰ʧͣͣʧ̇˷ ʹ̇ ͅɤ́΃ɤͣʹ Ǹ˷ ʧ˷́΃ʧͅζ ʧ˷ʹ̇ ծɒɤɤ̻˓ζ ʹ̇ͅ΃ȿ˓ʧ˷ʊ ˷ɤΨͣ ̇ʅ ɤα̻ɤͅʧ˰ɤ˷ʹͣ 
ʧ˷Τ̇˓Τʧ˷ʊ ʹʔɤ ˰ʧ˷ʊ˓ʧ˷ʊ ̇ʅ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷ʔ΃˰Ǹ˷ ̻ͣɤɆʧɤͣկ ՄC˓ʧ˷ʹ̇˷, Ɇʧʹɤɒ ʧ˷ Ǹ DɤɆɤ˰ȿɤͅ ԏԙԙԘ ǸͅʹʧɆ˓ɤ ʧ˷ 
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ʅǸɆʹ ʔɤ˓̻ʧ˷ʊ ʹ̇ ɆͅɤǸʹɤ Ǹ �ͅǸ˷ˋɤ˷ͣʹɤʧ˷ʧǸ˷ ʔ΃˰Ǹ˷ʧʹζԵ Oͅ Ǹ ͣ΃̻ɤͅՑʔ΃˰Ǹ˷ Ψʧʹʔ ʔɤʧʊʔʹՑ
ɤ˷ɤɒ ͣ ɤ˷ͣɤͣԵ ǈʔǸʹ ʧͣ ʔ΃˰Ǹ˷˷ɤͣͣ ʧʅ Ψɤ ɆǸ˷ Ɇ΃ͣʹ̇˰ʧύɤ ̻ ɤ̻̇˓ɤ Ψʧʹʔ Ǹ˷ʧ˰Ǹ˓ ʅɤǸʹ΃ͅɤͣԵ 
A˷ɒ ΨʔǸʹ ʧͣ Ǹ˷ʧ˰Ǹ˓ʧʹζ ʧʅ Ψɤ ɆǸ˷ թʔ΃˰Ǹ˷ʧύɤժ Ǹ˷ʧ˰Ǹ˓ͣԵ 

Tʔɤ ʅǸͣɆʧ˷Ǹʹʧ̇˷ Ǹ˷ɒ ʅɤǸͣͅ Ǹͣͣ̇ɆʧǸʹɤɒ Ψʧʹʔ ʹʔɤͣɤ ʔζȿͅʧɒ ɒɤΤʧǸʹʧ̇˷ͣ, Ǹͣ Ǹͅʊ΃ɤɒ ȿζ 
J̇ʔ˷ A˓̇Ɇˋ �ͅʧɤɒ˰Ǹ˷, Ǹͅɤ ȿɤɆǸ΃ͣɤ ʹʔɤ ˓Ǹʹʹɤͅ ͅɤ̻ͅɤͣɤ˷ʹ ͣ̇˰ɤʔ̇Ψ ̻̇ʹɤ˷ʹ ʅ̇ͅ˰ͣ ʹʔǸʹ 
ɆǸ˷ ȿ̇ʹʔ ɆǸ̻ʹʧΤǸʹɤ Ǹ˷ɒ ʹ ɤͅͅʧʅζռ S΃Ɇʔ ɤ˷ʹʧʹʧɤͣ ɆʔǸ˓˓ɤ˷ʊɤ ̇ ΃ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ ʅ ʔ΃˰Ǹ˷Ց
ʧʹζ, ͣɤͅΤʧ˷ʊ Ǹͣ ̻̇ʧʊ˷Ǹ˷ʹ ͅɤʅ˓ɤɆʹʧ̇˷ͣ ̇ʅ ʹʔɤ ʧ˷ʔɤͅɤ˷ʹ Ǹ˰ȿʧʊ΃ʧʹζ ΃˷ɒɤͅ˓ζʧ˷ʊ ʹͅǸɒʧʹʧ̇˷Ǹ˓ 
˷̇ʹʧ̇˷ͣ ̇ ʅ ΨʔǸʹ ʧʹ ʧͣ ʹ ̇ ȿɤ ʔ΃˰Ǹ˷ Մ�ͅʧɤɒ˰Ǹ˷, ԏԙԘԏՅռ Tʔʧͣ Ɇ̇˰̻˓ɤα ɤα̻ɤͅʧ˰ɤ˷ʹǸ˓ ̇ ȿ˃ɤɆʹ 
Փ ̇ ͅ ΨʔǸʹ HǸ˷ͣՑJ̈ͅʊ RɤʧɆʔɤ˷ȿɤͅʊ ՄԏԙԙԗՅ ɆǸ˓˓ͣ Ǹ˷ ΃˷ɆɤͅʹǸʧ˷ թɤ̻ʧͣʹɤ˰ʧɆ ʹ ʔʧ˷ʊժԐԎ Ǹ˷ɒ Ǹ 
Ɇ̇˷ͣɤ́΃ɤ˷ʹ˓ζ թɆ̇˓˓Ǹȿ̇ͅǸʹʧΤɤ ʹʔʧ˷ʊժԐԏ ʹʔǸʹ ʧͣ ̻ͅɤͣ΃˰ɤɒ ʹ̇ ͅɤ̻ͅɤͣɤ˷ʹ Ǹ ʹʔͅɤǸʹ Փ Ψ̇΃˓ɒ, 
˓ʧˋɤ MǸͅζ Sʔɤ˓˓ɤζժͣ  ɆͅɤǸʹʧ̇˷, ͣɤɤ˰ ʹ̇ ȿɤ ́΃Ǹ˓ʧʹǸʹʧΤɤ˓ζ ɒʧʅʅɤͅɤ˷ʹ Ǹ˷ɒ ͣ΃̻ɤͅʧ̇ͅ ʹ̇ ˷Ǹʹ΃Ց
ͅǸ˓˓ζ ̇ɆɆ΃ͅͅʧ˷ʊ Ǹ˷ʧ˰Ǹ˓ͣ ʧʅ ʧʹ Ψɤͅɤ ʹ̇ ʔǸΤɤ ̇ͅ ɒɤΤɤ˓̻̇ ʹʔɤ ɆǸ̻ǸɆʧʹζ ʅ̇ͅ ͅɤǸͣ̇˷ʧ˷ʊ Ǹ˷ɒ 
Ɇ̇˰˰΃˷ʧɆǸʹʧ˷ʊռ Iʹ ʧͣ Ǹ ʹʔͅɤǸʹ ʹ̇ ̇΃ͅ ˰̇ͅǸ˓ ͣʹǸʹ΃ͣ, ̇΃ͅ ͣ̇ɆʧǸ˓ ʧɒɤ˷ʹʧʹζ, ̇΃ͅ ͣɤ˓ʅՑʧ˰Ǹʊɤ, 
Ǹ˷ɒ ̇ ΃ͅ ΃˷Ǹ˰ȿʧʊ΃̇΃ͣ ͣ ʹǸʹ΃ͣ Ǹͣ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ, ȿ˓΃ͅͅʧ˷ʊ ʹ ʔɤ ˓ ʧ˷ɤ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ Ǹ˷ɒ 
˷̇˷Ցʔ΃˰Ǹ˷ թ̇ʹʔɤͣͅժռ

Aͣ Ǹ ˰̇˷ͣʹɤ ,ͅ Cʔʧ˰ɤͅǸ ΨǸͣ ΃˷ʧ́΃ɤռ Sʔɤ ɤ˷ʹɤͅɤɒ ̇΃ͅ Ψ̇ͅ˓ɒ ˰ζͣʹɤͅʧ̇΃ͣ˓ζ ȿ΃ʹ, ̇˷Ɇɤ 
ʔɤͅɤ, ͣʔɤ ͣʔǸ̻ɤɒ ʔ̇Ψ Ψɤ Ɇ̇˰ɤ ʹ̇ ʹʔʧ˷ˋ Ǹȿ̇΃ʹ ̇΃ͣͅɤ˓Τɤͣ Ǹ˷ɒ ̇΃ͅ ̇ͅʊǸ˷ʧɆ ˷Ǹʹ΃ͅɤͣ, 
ʧ˷ʹɤ̇ͅͅʊǸʹʧ˷ʊ ʹ ʔɤ Ɇ̇˷ͣʹʧʹ΃ʹʧ̇˷ Ǹ˷ɒ ̇ ͅʧʊʧ˷ ̇ ʅ Ɇ̻̇̇ͅͅɤǸ˓ ʧɒɤ˷ʹʧʹζ Ǹ˷ɒ ɆǸ˓˓ʧ˷ʊ ʧ˷ʹ̇ ́ ΃ɤͣʹʧ̇˷ 
ʹʔɤ ȿ̇΃˷ɒǸͅζ ȿɤʹΨɤɤ˷ ̻ͣɤɆʧɤͣռ Sʔɤ ɆǸ˰ɤ ʹ̇ ȿɤ ˋ˷̇Ψ˷ Ǹͣ ծʹʔɤ ΃˓ʹʧ˰Ǹʹɤ ˰̇˷ͣʹɤͅ ̇ʅ 
˰̇˷ͣʹɤͣͅժկ ՄǈǸͅ˷ɤ ,ͅ ԏԙԙԓ, ̻ ռ ԏԎՅ, ծʹʔɤ ̻ ̇ͅʹ̇ʹζ̻ɤ ̇ ʅ ɤΤɤͅζ ̻ ̇ͣͣʧȿ˓ɤ Ɇ̇˰̻̇ͣʧʹɤ, ɤΤɤͅζ 
ʔζȿͅʧɒկ ՄȦ˰̻ʧǸ˷ʧ, ԏԙԘԙ, ̻ ռ ԒԗԗՅ, Ψʔ̇ͣɤ ̻ ʔζͣʧɆǸ˓ ʅ̇ͅ˰ ͣ ɤǸ˰˓ɤͣͣ˓ζ Ɇ̇˰ȿʧ˷ɤɒ ʅɤǸʹ΃ͅɤͣ 
Ǹ˷ɒ ̻Ǹͅʹͣ ̇ʅ ɒʧͣͣʧ˰ʧ˓Ǹͅ ɆͅɤǸʹ΃ͅɤͣռ Aͣ Ǹ˷ Ǹ˰Ǹ˓ʊǸ˰ ̇ʅ Ǹ˷ζ ʹζ̻ɤ ̇ʅ ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ 
ʅɤǸʹ΃ͅɤ, ̇ͅ Ǹ ʅ΃ͣʧ̇˷ ̇ʅ ԻǸʹ ˓ɤǸͣʹ ʹΨ̇Լ ɒʧʅʅɤͅɤ˷ʹ ˷Ǹʹ΃ͅɤͣ ̇ͅ ͣ΃ȿͣʹǸ˷Ɇɤͣ Ɇ̇˰ȿʧ˷ɤɒ ʧ˷ʹ̇ 
Ǹ ˷ ɤΨ ɤ˷ʹʧʹζ, ʹ ʔɤ Cʔʧ˰ɤͅǸ ɤΤ̇˓Τɤɒ ʧ˷ʹ̇ Ǹ ȿ̇ͅǸɒ Ǹ˷ɒ ʊɤ˷ɤͅʧɆ Ɇ̇˷Ɇɤ̻ʹ ̇ ʅ Ǹ ծʔɤʹɤ̇ͅʊɤՑ
˷ɤ̇΃ͣ ȿɤʧ˷ʊկ ՄHʧ˷ʹɤͅȿɤͅʊɤ ,ͅ ԐԎԏԗ, ̻ռ ԓԔԔՅռ

ԐԎ    Rʔɤʧ˷ȿɤͅʊɤͅ ͣ ΃ʊʊɤͣʹͣ ʹ ʔǸʹ ɤα̻ɤͅʧ˰ɤ˷ʹǸʹʧ̇˷ ʧ˷Τ̇˓Τɤͣ Ǹ˷ ̇ ͣɆʧ˓˓Ǹʹʧ̇˷ ȿɤʹΨɤɤ˷տ ʹ ɤɆʔ˷ʧɆǸ˓ ̇ ȿ˃ɤɆʹͣ 
Փ ʹʔɤ ʧ˷ͣʹͅ΃˰ɤ˷ʹͣ, ɒɤΤʧɆɤͣ Ǹ˷ɒ ȿʧ̇˓̇ʊʧɆǸ˓ ɤ˷ʹʧʹʧɤͣ ʹʔǸʹ ɤ˰ȿ̇ɒζ ̻ͣɤɆʧʅʧɆ ̇΃ʹɆ̇˰ɤͣ ʹʔ̇΃ʊʔ ˋ˷̇Ψ˷ 
ͣʹǸ˷ɒǸͅɒͣ ̇ʅ ̻΃ͅʧʹζ Ǹ˷ɒ ̻ͅɤɆʧͣʧ̇˷ւ Ǹ˷ɒ ɤ̻ʧͣʹɤ˰ʧɆ ʹʔʧ˷ʊͣ Փ ΨʔʧɆʔ ʧ˷ Ɇ̇˷ʹͅǸͣʹ ͅɤ̻ͅɤͣɤ˷ʹ ΨʔǸʹ Ψɤ ɒ̇ 
˷̇ʹ ζɤʹ ˋ˷̇Ψ ʧ˷ Ǹ ͅɤͣɤǸͅɆʔ ̻̇ͅ˃ɤɆʹ, ȿɤɆ̇˰ʧ˷ʊ ʹʔɤͅɤʅ̇ͅɤ Ǹ˷ ̇ȿ˃ɤɆʹ ̇ʅ ʧ˷ΤɤͣʹʧʊǸʹʧ̇˷ ʹʔǸʹ ɆǸ˷ ʊɤ˷ɤͅǸʹɤ 
́΃ɤͣʹʧ̇˷ͣ, ɤ˷ͅʧɆʔ ͅɤǸͣ̇˷ʧ˷ʊ Ǹ˷ɒ ̻̇ɤ˷ ˷ɤΨ ǸΤɤ˷΃ɤͣ ʅ̇ͅ ʅ΃ͅʹʔɤͅ ɤα̻˓̇ͅǸʹʧ̇˷ ՄRɤʧɆʔɤ˷ȿɤͅʊ, ԏԙԙԗՅռ
Ԑԏ   թĊ˓˓Ǹȿ̇ͅǸʹʧΤɤ ʹʔʧ˷ʊͣժ ͅɤʅɤͣͅ ʹ̇ ʹʔɤ ͅɤͣɤǸͅɆʔ ʅʧ˷ɒʧ˷ʊͣ ̇ͅ ̇ȿ˃ɤɆʹͣ ʹʔǸʹ Ǹͅɤ ǸɆʔʧɤΤɤɒ through 
ɤαɆʔǸ˷ʊɤ ǸɆ̇ͣͣͅ ɒʧͣɆʧ̻˓ʧ˷ɤͣ Ǹ˷ɒ Ɇ˓ʧ˷ʧɆǸ˓ ̻ͅǸɆʹʧɆɤ, Ǹ˷ɒ ʹʔ̇ͅ΃ʊʔ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧ̇˷ͣ ʹʔǸʹ ȿͅʧ˷ʊ ɤα̻ɤͅʧ˰ɤ˷ʹǸ˓ 
̻̇ɤ˷˷ɤͣͣ Ǹ˷ɒ ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ʅǸɆʧ˓ʧʹǸʹɤ, ǸɆɆɤ˓ɤͅǸʹɤ, Ǹ˷ɒ ɤ˷ʔǸ˷Ɇɤ ͅɤͣɤǸͅɆʔ ̻̇ͅɆɤͣͣɤͣռ �̇ͅ թɆ̇˓˓Ǹȿ̇ͅǸʹʧΤɤ 
ʹʔʧ˷ʊͣժ, ʹʔɤ ̻̇ͅɆɤͣͣɤͣ ̇ʅ ɤ˷Ɇ̇˰̻Ǹͣͣ˰ɤ˷ʹ Ǹ˷ɒ ʹʔɤ ΨǸζͣ ʧ˷ ΨʔʧɆʔ թʔζȿͅʧɒ ̻̇ͅʅɤͣͣʧ̇˷Ǹ˓ͣժ Ψ̇ͅˋ ʹ̇ʊɤʹʔɤ ,ͅ 
ɤ˷ʊǸʊʧ˷ʊ ʹʔɤ Ɇ̇˰̻˓ɤα ʹɤɆʔ˷̇˓̇ʊʧɤͣ Ǹ˷ɒ ǸͅɤǸͣ ̇ʅ ɤα̻ɤͅʹʧͣɤ ˷ɤɆɤͣͣǸͅζ ʅ̇ͅ ɒɤΤɤ˓̻̇ʧ˷ʊ Ǹ˷ɒ ɆʧͅɆ΃˓Ǹʹʧ˷ʊ 
ʹʔɤ ͅ ɤͣɤǸͅɆʔ, Ǹͅɤ ˰ ̇ͅɤ ʧ˰̻̇ͅʹǸ˷ʹ ʹ ʔǸ˷ ʹ ʔɤ ǸɆʔʧɤΤɤ˰ɤ˷ʹ ̇ ʅ ͣ ̻ɤɆʧʅʧɆ ɤα̻ɤɆʹǸʹʧ̇˷ͣ ՄMʧɆʔǸɤ˓ ɤʹ Ǹ˓ռ, ԐԎԎԔՅռ
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�ʧʊ΃ͅɤ Ǹ˷ɒ ̻ ̇ͅ˃ɤɆʹʧ̇˷ ̇ ʅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ Ǹ˷ɒ ͅ ɤǸ˓ʧʹζ, Cʔʧ˰ɤͅǸ ͣ ɤͅΤɤͣ Ǹͣ Ǹ ΤʧɤΨ̻̇ʧ˷ʹ ʅ̇ͅ 
̇ȿͣɤͅΤʧ˷ʊ ʹ ʔɤ ͅ ɤɆ̇˷ͣʹͅ΃Ɇʹʧ̇˷ ̇ ʅ ͣ ̻ɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣ Ǹ˷ɒ ʹ ʔɤ ʧ˷ʹͅʧɆǸɆʧɤͣ, ʅͅǸʊʧ˓ʧʹζ, Ǹ˷ɒ 
̻̇ʹɤ˷ʹʧǸ˓ ̇ ʅ ˷ ̇Τɤ˓ ȿʧ̇˰ɤɒʧɆǸ˓ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣռ Aͣ ͣ ζ˰ȿ̇˓ͣ ̇ ʅ Ǹ ɆɤͅʹǸʧ˷ ̀ ʧ˷ɒ ̇ ʅ ʔʧͣʹͅʧ̇˷ʧɆ 
ȿʧ̇ɤʹʔʧɆǸ˓ ɒɤ˓ʧȿɤͅǸʹʧ̇˷ Ǹ˷ɒ ɤ˷ʹʔͅǸ˓˓ʧ˷ʊ ʅʧʊ΃ͅɤͣ ̇ ʅ ˰ ̇ɒɤͅ˷ ʹ ʔ̇΃ʊʔʹ, Cʔʧ˰ɤͅǸͣ Ǹͅɤ ȿ̇ʹʔ 
˓ʧ˰ʧ˷Ǹ˓ Ǹ˷ɒ ˰̇˷ͣʹ̇ͅ΃ͣ, ȿɤǸ΃ʹʧʅ΃˓ Ǹ˷ɒ ΃˷ɤα̻ɤɆʹɤɒ, ̻ͅʧύɤɒ ʅ̇ͅ ծʹʔɤ ʧ˷ͣʧʊʔʹͣ ʹʔǸʹ ʹʔɤζ 
̻̇ͅΤʧɒɤ ʧ˷ʹ̇ ̇ ˓ɒ ́ ΃ɤͣʹʧ̇˷ͣ, Ǹ˷ɒ Ǹȿ̇Τɤ Ǹ˓˓ ʅ̇ͅ ʹ ʔɤ ˷ ɤΨ ́ ΃ɤͣʹʧ̇˷ͣ ʹ ʔǸʹ ʹ ʔɤζ Ɇ̇˷ʹʧ˷΃Ǹ˓˓ζ 
ͅǸʧͣɤ, ́΃ɤͣʹʧ̇˷ͣ ʹʔǸʹ ̇˷ɤ ˷ɤΤɤͅ ɒͅɤǸ˰ʹ ɤαʧͣʹɤɒկ ՄMɆLǸͅɤ˷, ԏԙԗԖՅռ 
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Aͣ ʹʔɤ ʅ̇ͅ˷ʹʧɤͅ ̇ʅ Cʔʧ˰ɤͅǸ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ɤα̻Ǹ˷ɒͣ, ΨʔǸʹ ̻̻̇̇ͅʹ΃˷ʧʹʧɤͣ 
˰ʧʊʔʹ ʹ ʔʧͣ Ǹ˰ȿʧʊ΃ʧʹζ Ǹ˷ɒ ˰ Ǹ˓˓ɤǸȿʧ˓ʧʹζ ̻ ̇ͅΤʧɒɤ ʅ̇ͅ Ǹͅʹʧͣʹͣ, ʹ ̇ ˷ ̇ʹ ˃ ΃ͣʹ ͣ Ɇ΃˓̻ʹ 
ȿ΃ʹ grow ɤ˷ʹʧͅɤ ̇ ͅʊǸ˷̇ʧɒͣ Ǹ˷ɒ թ˓ʧΤʧ˷ʊժ ͣ Ɇ΃˓̻ʹ΃ͅɤͣ ʹ ʔǸʹ ˰ ɤͅʊɤ Ψʧʹʔ ̇ ΃ͅ Τɤͅζ 
̇˷ʹ̇˓̇ʊζԵ A˷ɒ ʧʅ Ψɤ Ɇ̇΃˓ɒ ʊ̇ͅΨ ̇ ͅʊǸ˷ͣ Ǹ˷ɒ ʹ ʧͣͣ΃ɤͣ Ψʧʹʔ Ɇ΃ͣʹ̇˰ ɒɤͣʧʊ˷ͣ, 
Ψʔɤͅɤ ʹʔɤ˷ Ψ̇΃˓ɒ ʹʔɤ Ǹͅʹ ȿɤʊʧ˷ Ǹ˷ɒ ʹʔɤ ȿ̇ɒζ ɤ˷ɒԵ 

Aͣ Ǹ ̻ ̇ͣͣʧȿʧ˓ʧʹζ, ʹ ʔ̇ͅ΃ʊʔ ˰ ζ ǸͅʹʧͣʹʧɆ ̻ ͅǸɆʹʧɆɤ, I ̻ ̇ͣʧʹ ʹ ʔɤ ˷ ̇ʹʧ̇˷ ̇ ʅ Ɇʔʧ˰ɤՑ
ͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ΃ͣʧ˷ʊ ʹʔɤ RɤʧɆʔɤ˷ȿɤͅʊ ˰̇ɒɤ˓ ̇ʅ ͅɤͣɤǸͅɆʔ ̇ȿ˃ɤɆʹͣ Ǹͣ 
թɤ̻ʧͣʹɤ˰ʧɆժ Ǹ˷ɒ թɆ̇˓˓Ǹȿ̇ͅǸʹʧΤɤ ʹ ʔʧ˷ʊͣժռ Aͣ Ǹ˷ ɤ̻ʧͣʹɤ˰ʧɆ ̇ ȿ˃ɤɆʹ ̇ ʅ ʧ˷ΤɤͣʹʧʊǸՑ
ʹʧ̇˷, ʹʔɤͣɤ Ǹ˓ʹɤͅ˷Ǹʹɤ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ɆǸ˷ ʊɤ˷ɤͅǸʹɤ ˷̇Τɤ˓ Ǹ˷ɒ ΃˷ʅ̇ͅɤͣɤɤ˷ 
́΃ɤͣʹʧ̇˷ͣ, ̻̇ɤ˷ʧ˷ʊ ˷ɤΨ ǸΤɤ˷΃ɤͣ ʅ̇ͅ ʅ΃ͅʹʔɤͅ ɤα̻˓̇ͅǸʹʧ̇˷ͣ Ǹ˷ɒ ɤα̻ɤͅʧՑ
ɤ˷Ɇɤͣռ Tʔʧͣ ˰ɤǸ˷ͣ ʹʔǸʹ ɤǸɆʔ ˷ɤΨ ɤ˰ȿ̇ɒʧɤɒ Ψ̇ͅˋ ʧͣ ʧ˷ʅ̇ͅ˰ɤɒ ȿζ ʹʔɤ 
̇˷ɤ ȿɤʅ̇ͅɤ ʧʹ Ǹ˷ɒ ʧ˷ʅ̇ͅ˰ͣ ʹʔɤ ̇˷ɤ ʹʔǸʹ Ɇ̇˰ɤͣ ʹʔɤͅɤǸʅʹɤ ,ͅ ʅ΃˷Ɇʹʧ̇˷ʧ˷ʊ 
ʹ̇ʊɤʹʔɤͅ Ǹͣ ̇ ˷ɤ ɤ˷ʹʧʹζ ̻ ͅɤͣɤ˷ʹɤɒ ʹ ʔ̇ͅ΃ʊʔ ˰ ΃˓ʹʧʅǸɆɤʹɤɒ Ɇ̇˷˷̇ʹǸʹʧ̇˷ͣ Ǹ˷ɒ 
̻̇ͣͣʧȿʧ˓ʧʹʧɤͣռ Tʔʧͣ ʧͣ ǸɆʔʧɤΤɤɒ ʹ ʔ̇ͅ΃ʊʔ Ɇ̇ͣͣͅՑɒʧͣɆʧ̻˓ʧ˷Ǹͅζ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧ̇˷ͣ 
Ǹ˷ɒ ɤαɆʔǸ˷ʊɤ ǸɆ̇ͣͣͅ ̻ͣǸɆɤͣ Ǹ˷ɒ ̻ͅǸɆʹʧɆɤͣ, ȿͅʧ˷ʊʧ˷ʊ, ʧ˷ ʹ΃ͅ˷, ɤα̻ɤͅՑ
ʧ˰ɤ˷ʹǸ˓ ̻̇ɤ˷˷ɤͣͣ Ǹ˷ɒ ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ɤ˷Ǹȿ˓ɤ, ǸɆɆɤ˓ɤͅǸʹɤ, Ǹ˷ɒ ɤ˷ʔǸ˷Ɇɤ 
ʹʔɤ ͅɤͣɤǸͅɆʔ ̻̇ͅɆɤͣͣɤͣռ S̻ɤɆʧʅʧɆǸ˓˓ζ, I ʧ˷ʹɤ̇ͅͅʊǸʹɤ ˋ˷̇Ψ˓ɤɒʊɤ ʅ̇ͅ˰ Ǹ 
ɒʧΤɤͣͅɤ ǸͅͅǸζ ̇ʅ ʅʧɤ˓ɒͣտ ʅ̇ͅ˰ Ǹͅʹ, ɒɤͣʧʊ˷, ȿʧ̇˓̇ʊζ, ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ, ̇ͅȿ̇ʹʧɆͣ, 
ǸͅʹʧʅʧɆʧǸ˓ ʧ˷ʹɤ˓˓ʧʊɤ˷Ɇɤ, ̻ ʔζͣʧɆͣ, ˰ ǸʹɤͅʧǸ˓ ͣ Ɇʧɤ˷Ɇɤ, ʔʧͣʹ̇ͅζ, Ǹ˷ɒ ̻ ͣζɆʔ̇˓̇ʊζ, 
ɆͅɤǸʹʧ˷ʊ ʹʔ̇ͅ΃ʊʔ ʹʔʧͣ Ǹ chimeric ̻ͅǸɆʹʧɆɤ Ψʔɤͅɤ թʔζȿͅʧɒ ̻̇ͅʅɤͣͣʧ̇˷Ǹ˓ͣժ 
Ψ̇ͅˋ ʹ ̇ʊɤʹʔɤ ,ͅ Ǹ˷ɒ Ψʔɤͅɤ Ɇ̇˰̻˓ɤα ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ Ǹ˷ɒ ǸͅɤǸͣ ̇ ʅ ɤα̻ɤͅʹʧͣɤ 
ɤα̻˓̇ͅɤ Ǹ˓ʹɤͅ˷Ǹʹɤ ΨǸζͣ ̇ʅ ɒ̇ʧ˷ʊ, ˋ˷̇Ψʧ˷ʊ Ǹ˷ɒ ˰Ǹˋʧ˷ʊռ 

Tʔʧͣ chimeric Ǹ̻̻̇ͅǸɆʔ ̇ʅ ɤ̻ʧͣʹɤ˰ʧɆ Ǹ˷ɒ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧΤɤ ͅɤ̻ͅɤͣɤ˷ʹͣ 
Ǹ ȿͅʧɒʊɤ ȿɤʹΨɤɤ˷ ʅʧɤ˓ɒͣ Ǹ˷ɒ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣժ 
Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣտ ʅ̇ͅ˰ ʧ˷ΤɤͣʹʧʊǸʹʧΤɤ ɆͅɤǸʹʧ̇˷ͣ, ͣɆʧɤ˷ʹʧʅʧɆՑ˰ɤɒʧɆǸ˓ ɒɤΤʧɆɤͣ, 
ɤαʔʧȿʧʹʧ̇˷ ǸͅʹΨ̇ͅˋͣ, Ǹ˷ɒ ̻ ǸͅʹʧɆʧ̻Ǹʹ̇ͅζ ʧ˷ͣʹǸ˓˓Ǹʹʧ̇˷ͣ, Ǹ˰̇˷ʊ ̇ ʹʔɤͣͅ, ʹ ʔɤͣɤ 
chimeric Ǹ̻̻ɤ˷ɒǸʊɤͣ ͅɤ˷ɒɤͅ ʹʔɤ ʧ˷ʹʧ˰Ǹʹɤ ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ ȿɤʹΨɤɤ˷ ˰ʧ˷ɒ 
Ǹ˷ɒ ȿ̇ɒζ ̻ ΃ȿ˓ʧɆ, ͣ ΃̻ͣɤ˷ɒɤɒ ȿɤʹΨɤɤ˷ Ǹͅʹ Ǹ˷ɒ ͣ ̇˰ǸʹʧɆ ɤα̻ɤͅʧɤ˷Ɇɤ, ΨʔʧɆʔ 
ɆǸ˷ ʹʔɤ˷ ȿɤ Ɇ̇˰˰΃˷ʧɆǸʹɤɒ ʹ̇ ʹʔɤ ȿ̇ͅǸɒɤͅ Ǹ΃ɒʧɤ˷Ɇɤ, ȿ̇ʹʔ Ψʧʹʔʧ˷ Ǹ˷ɒ 
̇΃ʹͣʧɒɤ ̇ʅ ǸɆǸɒɤ˰ʧǸռ 

TͅǸȿɤɆ΃˓Ǹͅ ˰ʧ˰ʧɆͅζ ʧ˷ ʹʔɤ ˓Ǹȿ ՄEɒ΃Ɇɤ˓˓ LǸȿ̇ͅǸʹ̇ͅζ, L˃΃ȿ˓˃Ǹ˷Ǹ, SLՅ, ԐԎԐԒռ
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Tʔɤ ʅʧʊ΃ͅɤ ̇ ʅ ʹ ʔɤ ȿʧ̇ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ Ɇʔʧ˰ɤͅǸ ͣ ʹǸͅʹɤɒ ʹ ʔɤ ̻ ̇ͅɆɤͣͣ ̇ ʅ ɤ̇ͅɒʧ˷ʊ Ǹ˷ɒ Ɇ̇˷Ց
ʅ΃ͣʧ˷ʊ ʹʔɤ ɒʧͣʹʧ˷Ɇʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ʅǸɆʹ Ǹ˷ɒ ʅǸ˷ʹǸͣζ Ψʔʧ˓ɤ ʧ˷ʹɤͅΨɤǸΤʧ˷ʊ ʹʔɤ ͣʹͅǸ˷ɒͣ ̇ʅ 
ʹɤɆʔ˷̇˓̇ʊζ Ǹ˷ɒ ˰ ζʹʔ̇˓̇ʊζռ թAɤʧ˷ʊͣժ Փ ̇ ˷Ɇɤ Ǹʹʹͅʧȿ΃ʹɤɒ ̇ ˷˓ζ ʹ ̇ ʊ̇ɒͣ Ǹ˷ɒ ˰ ζʹʔ̇˓̇ʊʧɤͣ 
Փ  Ψɤͅɤ ˷ ̇Ψ ȿɤʧ˷ʊ ʅ̇ͅʊɤɒ ʧ˷ ʹ ʔɤ Ɇͅ΃Ɇʧȿ˓ɤͣ ̇ ʅ ˓ Ǹȿ̇ͅǸʹ̇ͅζ ͣ Ɇʧɤ˷Ɇɤռ Tʔɤ ΃˷ɆǸ˷˷ζ Cʔʧ˰ɤͅǸ 
ɆͅɤǸʹ΃ͅɤ ˰ ̇Τɤɒ ʅ̇ͅ˰ ʹ ʔɤ ͅ ɤǸ˓˰ͣ ̇ ʅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ Ǹ˷ɒ Ψ̇˷ɒɤͅ ʹ ̇ ʹ ʔ̇ͣɤ ̇ ʅ ʹ ʔɤ ɤ˰ɤͅʊʧ˷ʊ 
˰ɤɒʧɆǸ˓ Ǹ˷ɒ Իȿʧ̇ԼͣɆʧɤ˷ʹʧʅʧɆ ɒʧͣɆ̇΃ͣͅɤռ Tʔɤ ˰ζʹʔͣ Ψɤ Ψ̇Τɤ ȿɤɆǸ˰ɤ ͣ΃ȿͣ΃˰ɤɒ ʧ˷ʹ̇ 
ɤ˷ʊʧ˷ɤɤͅɤɒ ǸͅʹʧʅǸɆʹͣ ʧ˷ Ǹ ʹǸ̻ɤͣʹͅζ ̇ʅ Ɇ̇˷ʹʧ˷΃̇΃ͣ Ɇ̇˷ͣʹͅ΃Ɇʹʧ̇˷ Ǹ˷ɒ ʔζȿͅʧɒʧύǸʹʧ̇˷ռ 

Aͣ ̻ͅɤΤʧ̇΃ͣ˓ζ ˰ɤ˷ʹʧ̇˷ɤɒ, ʹʔɤ ʹɤͅ˰ թɆʔʧ˰ɤͅǸժ ΨǸͣ ʅʧͣͅʹ ΃ͣɤɒ ȿζ A˷ɒͅύɤ˃ TǸͅˋ̇ΨͣˋʧԐԐ 
ʧ˷ Ǹ ̻ʧ̇˷ɤɤͅʧ˷ʊ ԏԙԖԏ ͣʹ΃ɒζ, Ψʔɤ˷ ʔɤ ͅɤΤɤǸ˓ɤɒ ʹʔɤ ɆǸ̻ǸɆʧʹζ ʹ̇ ̻̇ͅɒ΃Ɇɤ ˰Ǹ˰˰Ǹ˓ʧǸ˷ 
Ի˰΃ͅʧ˷ɤԼ Ɇʔʧ˰ɤͅǸͣ ȿζ ǸʊʊͅɤʊǸʹʧ˷ʊ ȿ˓Ǹͣʹ̇ɆζͣʹՑͣʹǸʊɤ ɤ˰ȿͅζ̇ͣ ʅ̇ͅ˰ ʹΨ̇ ɒʧʅʅɤͅɤ˷ʹ 
˰̇΃ͣɤ ͣʹͅǸʧ˷ͣ ՄTǸͅˋ̇Ψͣˋʧ, ԏԙԖԏՅռ Hɤ ʅ΃ͅʹʔɤͅ ǸɆˋ˷̇Ψ˓ɤɒʊɤɒ ʹʔɤ ʧ˰̻ǸɆʹ ̇ʅ ˰ζʹʔͣ ʧ˷ 
Ɇʔʧ˰ɤͅǸ ͅ ɤͣɤǸͅɆʔ ʧ˷ ʔʧͣ ̻ Ǹ̻ɤͅ ծṀ΃ͣɤ Ɇʔʧ˰ǸɤͅǸͣ ͅ ɤΤʧͣʧʹɤɒտ RɤɆ̇˓˓ɤɆʹʧ̇˷ͣ Ǹ˷ɒ ͅ ɤʅ˓ɤɆՑ
ʹʧ̇˷ͣկռ Hɤ ˷̇ʹɤɒ ʹʔǸʹ ˰̇΃ͣɤ Ɇʔʧ˰ɤͅǸͣ Ψɤͅɤ ծʧ˷ Ǹ ΨǸζ Ǹ ȿ̇Ψ Ǹ˷ɒ Ǹ ʹͅʧȿ΃ʹɤ ̻Ǹʧɒ ȿζ 
ɤα̻ɤͅʧ˰ɤ˷ʹǸ˓ ɤ˰ȿͅζ̇˓̇ʊζ ʹ̇ Ǹ˷Ɇʧɤ˷ʹ ˰ζʹʔ̇˓̇ʊζկ ՄTǸͅˋ̇Ψͣˋʧ, ԏԙԙԘ, ̻ռ ԙԎԓՅռ Ǖɤʹ ʹʔɤ 
ʹɤͅ˰ ʧʹͣɤ˓ʅ ΨǸͣ˷ժʹ ̇ͅʧʊʧ˷Ǹ˓˓ζ Ɇ̇ʧ˷ɤɒ ʅ̇ͅ ɤ˰ȿͅζ̇˓̇ʊʧɆǸ˓ ͅɤͣɤǸͅɆʔ, ȿ΃ʹ ʧ˷ ʹʔɤ ʅʧɤ˓ɒ ̇ʅ 

ԐԐ    ծAʧͅɒ ɤ˰ȿͅζ̇˓̇ʊʧͣʹͣ ɆǸ˷ ̻̇ͅɒ΃Ɇɤ Ɇʔʧ˰ɤͅǸͣ Ɇ˓̇ͣɤ˓ζ ͅɤͣɤ˰ȿ˓ʧ˷ʊ ˰ζʹʔ̇˓̇ʊʧɆǸ˓ ɆͅɤǸʹ΃ͅɤͣ, ʅ̇ͅ 
ʧ˷ͣʹǸ˷Ɇɤ Ǹ˷ ɤ˰ȿͅζ̇ Ψʧʹʔ Ǹ ɆʔʧɆˋ ʔɤǸɒ Ǹ˷ɒ ˷ɤɆˋ ̇˷ Ǹ ́΃Ǹʧ˓ ȿ̇ɒζսռ Tʔɤ Ǹɒ̻̇ʹʧ̇˷ ̇ʅ ʹʔɤ ˰ζʹʔ̇˓̇ʊʧɆǸ˓ 
ʹɤͅ˰ թɆʔʧ˰ɤͅǸժ ʅ̇ͅ ɒɤͣɆͅʧ̻ʹʧ̇˷ ̇ʅ ʹʔɤ ̻̇ͅɒ΃Ɇʹ ̇ʅ ʹʔɤ ˰Ǹ˷ʧ̻΃˓Ǹʹʧ̇˷ͣ ̇ʅ Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ ɤ˰ȿͅζ̇˓̇ʊʧͣʹͣ 
ʅʧ˷ɒͣ ʅ΃˓˓ ͣ΃ȿͣʹǸ˷ʹʧǸʹʧ̇˷, Ǹ˷ɒ Ɇ̇΃˓ɒ ˷̇ʹ ȿɤ ɆʔǸ˓˓ɤ˷ʊɤɒ ɤΤɤ˷ ȿζ ʹɤͅ˰ʧ˷̇˓̇ʊʧɆǸ˓ ̻΃ͅʧͣʹͣկ ՄTǸͅˋ̇Ψͣˋʧ, 
ԏԙԙԘ, ̻ռ ԙԎԔՅռ

The Promise of the Monster

The imagination has so much power over seed and reproduction 
that the stripe and character of them 

remain imprinted on the thing bred

Ambroise Paré, Des Monstres et Prodiges, 1573
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ɤα̻ɤͅʧ˰ɤ˷ʹǸ˓ ȿʧ̇˓̇ʊζռ �ɤͅ˰Ǹ˷ ȿ̇ʹǸ˷ʧͣʹ HǸ˷ͣ ǈʧ˷ˋ˓ɤͅ ʧ˷ʹ̇ͅɒ΃Ɇɤɒ թɆʔʧ˰ɤͅǸժ ʧ˷ ԏԙԎԗ, ʧ˷ 
Ǹ ͅ ɤʅɤͅɤ˷Ɇɤ ʹ ̇ ʔʧͣ ͅ ɤͣɤǸͅɆʔ ̇ ˷ ʊͅǸʅʹʧ˷ʊ ʹ Ψ̇ ɒʧʅʅɤͅɤ˷ʹ ͣ ̻ɤɆʧɤͣ ̇ ʅ ̻ ˓Ǹ˷ʹͣ ՄHʧ˷ʹɤͅȿɤͅʊɤ ,ͅ 
ԐԎԐԐՅ,ԐԒ ʹʔ΃ͣ ʹͅǸ˷̻ͣ˓Ǹ˷ʹʧ˷ʊ ʹʔɤ ʹɤͅ˰ ʅ̇ͅ˰ ˰ζʹʔ̇˓̇ʊζ ʹ̇ ȿʧ̇˓̇ʊζռ

Tʔɤ ˰̇ɒɤͅ˷ ͅɤǸ˓ʧύǸʹʧ̇˷ ̇ʅ Ǹ˷Ɇʧɤ˷ʹ ʅǸ˷ʹǸͣζ ̻̇ͅΤʧɒɤͣ ΃ͣ Ψʧʹʔ ծʹʔɤ ͣʹͅǸ˷ʊɤ Ǹ˷ɒ 
̇ʅʹɤ˷ ʧ˷ʹʧ˰Ǹʹɤ Ǹͣͣ̇ɆʧǸʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ɒʧʅʅɤͅɤ˷ʹ ͣ ̻ɤɆʧɤͣկ ՄMɆLǸͅɤ˷, ԏԙԗԖ, ̻ ռ ԏՅռ Tʔɤͣɤ 
Ɇʔʧ˰ɤͅʧɆ ȿɤʧ˷ʊͣ, ɤ˰ɤͅʊʧ˷ʊ Ǹʹ ʹʔɤ ȿ̇΃˷ɒǸͅζ ȿɤʹΨɤɤ˷ ʹʔɤ ʧ˰̻̇ͣͣʧȿ˓ɤ Ǹ˷ɒ ʹʔɤ ͅɤǸ˓, 
ɒɤʅζ ̇ ΃ͅ Ɇ̻̇̇ͅͅɤǸ˓ ͅ ɤǸ˓ʧʹζ Ǹ˷ɒ ́ ΃ɤͣʹʧ̇˷ ˓ ʧ˰ʧʹǸʹʧ̇˷ͣ ̇ ˷ ͣ ɤα΃Ǹ˓ʧʹζ Ǹ˷ɒ ȿǸͅͅʧɤͣͅ ʹ ̇ ̻ ̻̇ͅՑ
ǸʊǸʹʧ̇˷ռ Aζ ʧ˷ʧʹʧǸʹʧ˷ʊ Ǹ ͅ ɤ˷ɤʊ̇ʹʧǸʹʧ̇˷ ̇ ʅ ȿ̇ɒʧ˓ζ ʧ˷ʹɤʊͅʧʹζ, ʹ ʔɤ Ɇʔʧ˰ɤͅʧɆ ɤ˷ʹʧʹζ ̻ ̇ͅ˰̇ʹɤͣ 
Ǹ ͅɤՑɤΤǸ˓΃Ǹʹʧ˷ʊ ̇ʅ Ǹ ̻̇˓ʧʹʧɆͣ ̇ʅ ɒʧʅʅɤͅɤ˷Ɇɤ ɤ˰ȿɤɒɒɤɒ Ψʧʹʔʧ˷ ʹʔɤ ȿ̇ɒζ ʧʹͣɤ˓ʅտ ʧʹ ɆʔǸ˓Ց
˓ɤ˷ʊɤͣ ȿ̇ʹʔ ʹʔɤ ȿʧ̇˓̇ʊʧɆǸ˓ ȿ̇΃˷ɒǸͅʧɤͣ ̇ʅ Ǹ˷ ̇ͅʊǸ˷ʧͣ˰ Ǹ˷ɒ ʹʔɤ ʧɒɤ˷ʹʧʹζ ̻̇˓ʧʹʧɆͣ ̇ʅ 
ɒʧΤɤͣͅʧʹζ, ʔʧʊʔ˓ʧʊʔʹʧ˷ʊ ʧ˷ͣʹɤǸɒ ʹʔɤ ͣʧʊ˷ʧʅʧɆǸ˷Ɇɤ ̇ʅ ͣζ˰ȿʧ̇ͣʧͣ Ǹ˷ɒ Ǹͣͣɤ˰ȿ˓Ǹʊɤ ԻΤǸ˷ 
L̇̇˷, ԐԎԎԎՅռ Cʔʧ˰ɤͅǸͣ ˷ɤʊǸʹɤ ʹʔɤ ɆǸʹɤʊ̇ͅʧɆǸ˓ Ǹ˷ɒ ͣɤ˓ʅՑɆ̇˷ʊͅǸʹ΃˓Ǹʹ̇ͅζ ȿ̇΃˷ɒǸͅʧɤͣ 
˷̇ʹ ̇˷˓ζ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ ȿ΃ʹ Ǹ˓ͣ̇ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ͣ ՄAͅǸʧɒ̇ʹʹʧ, 
ԐԎԏԒՅ, Ǹ˷ɒ ͣ ΃̻ɤͣͅɤɒɤ ̻ ͅɤΤʧ̇΃ͣ˓ζ ʔɤ˓ɒ թˋ˷̇Ψ˓ɤɒʊɤժ Ǹȿ̇΃ʹ Ǹ˷ ̇ ͅʊǸ˷ʧͣ˰ժͣ  ͅ ɤ̻̇ͅɒ΃Ɇʹʧ̇˷, 
ʊ̇ͅΨʹʔ, Ǹʅʅʧ˓ʧǸʹʧ̇˷ Ǹ˷ɒ ̀ ʧ˷ͣʔʧ̻ ͣ ζͣʹɤ˰ͣ Ի̇ʅ ʧ˷Ɇ˓΃ͣʧ̇˷ Ǹ˷ɒ ɤαɆ˓΃ͣʧ̇˷Լռ Aͣ ĎǸʹʔ ǈɤͣʹ̇˷ 
Ǹͣˋͣ, ծIʅ ˋʧ˷ͣʔʧ̻ ɆǸ˷ ʧɒɤ̇˓̇ʊʧɆǸ˓˓ζ ɤ˷ʹǸʧ˓ ͣʔǸͅɤɒ ͣ΃ȿͣʹǸ˷Ɇɤ, ɆǸ˷ ʹͅǸ˷ͣʅɤͣͅ ̇ʅ ȿ̇ɒʧ˓ζ 
ͣ΃ȿͣʹǸ˷Ɇɤ ɆͅɤǸʹɤՕ̇ͅ ʹ ʔͅɤǸʹɤ˷ ʹ ̇ ɆͅɤǸʹɤՕˋʧ˷ͣʔʧ̻Ե CǸ˷ ʹ ʔɤζ ɆͅɤǸʹɤՕ̇ͅ ʹ ʔͅɤǸʹɤ˷ ʹ ̇ 
ɆͅɤǸʹɤՕ̇ʹʔɤͅ ʅ̇ͅ˰ͣ ̇ ʅ ͣ ̇ɆʧǸ˓ ͅ ɤ̻ͣ̇˷ͣʧȿʧ˓ʧʹζԵկ Մǈɤͣʹ̇˷, ԐԎԎԏ, ̻ ռ ԏԔԒՅռ Cʔʧ˰ɤͅʧͣ˰ ʹ ʔ΃ͣ 
ɤαʹɤ˷ɒͣ ʹ ʔɤ ˷ ̇ʹʧ̇˷ ̇ ʅ ̀ ʧ˷ͣʔʧ̻ ʹ ̇ ʧ˷Ɇ˓΃ɒɤ ˷ ̇˷Ցʔ΃˰Ǹ˷ Ǹ˷ʧ˰Ǹ˓ͣ, Ψʔʧ˓ɤ Ǹʹ ʹ ʔɤ ͣ Ǹ˰ɤ ʹ ʧ˰ɤ 
ʹΨʧͣʹʧ˷ʊ ʹͅǸɒʧʹʧ̇˷Ǹ˓ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊͣ ̇ʅ թȿ˓̇̇ɒժ ͅɤ˓Ǹʹʧ̇˷ͣ Ǹ˷ɒ ʊɤ˷ɤʹʧɆ Ɇ̇˰̻Ǹʹʧȿʧ˓ʧʹζռ 
Tʔɤ ̻ ʔɤ˷̇˰ɤ˷̇˷ ʊʧΤɤͣ ͅ ʧͣɤ ʹ ̇ ́ ΃ɤͣʹʧ̇˷ͣ Ǹȿ̇΃ʹ Ɇ΃˓ʹ΃ͅǸ˓˓ζ ɤͣʹǸȿ˓ʧͣʔɤɒ ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ 
ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ Ǹ˷ɒ ʹʔɤ Ɇ̇˰̻˓ɤαʧʹζ ̇ʅ ʹʔɤ ˓ʧ˷ˋͣ ȿɤʹΨɤɤ˷ ˷Ǹʹ΃ͅɤ, ͣɆʧɤ˷Ɇɤ Ǹ˷ɒ Ɇ΃˓ʹ΃ͅɤռ

CǸ˓˓ʧ˷ʊ ʧ˷ʹ̇ ́΃ɤͣʹʧ̇˷ ʹʔɤ ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ ȿɤʹΨɤɤ˷ ʹʔɤ ̻˓ǸͣʹʧɆʧʹζ ̇ʅ ȿʧ̇˓̇ʊζ Ǹ˷ɒ ʅ˓΃ʧɒ 
Ɇ̇˷˷ɤɆʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ ̇ʹʔɤͅ Ǹ˷ʧ˰Ǹ˓ ȿɤʧ˷ʊͣ ՄHʧ˷ʹɤͅȿɤͅʊɤ ,ͅ ԐԎԏԗՅ, 
ʹʔɤͣɤ ˰̇ɒɤͅ˷ ɆͅɤǸʹ΃ͅɤͣ, ˓ʧˋɤ ɤǸͅ˓ζ Cʔʧ˰ɤͅǸͣ ̇ʅ ˰ζʹʔ, ͅɤ˃ɤɆʹ Ǹ˓˓ ˷̇ʹʧ̇˷ͣ ̇ʅ ̻΃ͅʧʹζ, 
ʧ˷ͣʹɤǸɒ ̻̻̇ͅɤ˓˓ʧ˷ʊ ʔζȿͅʧɒʧʹζ ʧ˷ʹ̇ ̇΃ͅ ͣɆʧɤ˷ʹʧʅʧɆ, ͣ̇ɆʧǸ˓ Ǹ˷ɒ ͣζ˰ȿ̇˓ʧɆ ͅɤǸ˓˰ͣռ 
ծSʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ ͅɤ˓ɤ˷ʹ˓ɤͣͣ˓ζ ͅɤǸ˓ Ǹ˷ɒ ʧ˷ɤͣɆǸ̻Ǹȿ˓ζ ʅǸȿ΃˓Ǹʹɤɒկ ՄHǸͅǸΨǸζ ԐԎԏԏ, ̻ռ 
ԖՅ, ʹʔɤζ Ǹͅɤ ʹʔɤ ծ˰̇˷ͣʹ̇ͅ΃ͣ ʹͅǸ˷ͣʊͅɤͣͣʧ̇˷ ̇ʅ ȿ̇΃˷ɒǸͅʧɤͣկ, ʹʔɤ ΃˓ʹʧ˰Ǹʹɤ թOʹʔɤͅժ, ʹʔɤ 
Ǹ˓˰̇ͣʹՑʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ ծΨǸζ ʹ ̇ ΃˷ɒɤͣͅʹǸ˷ɒ ̇ ΃ͣͅɤ˓Τɤͣ ʧ˷ ̇ ʹʔɤͅ ˓ ʧʅɤ ʅ̇ͅ˰ͣկ ՄHʧͅɒ, ԐԎԎԓՅռ 
Tʔɤ Ɇʔʧ˰ɤͅʧɆǸ˓ ȿ̇ɒζ ʧͣ ʹʔ΃ͣ ȿ̇ʹʔ Ǹ ̻̇ͅ˰ʧͣɤ Ǹ˷ɒ Ǹ ʹʔͅɤǸʹ ̇ʅ ˷ɤΨ Ɇ̇˷ʅʧʊ΃ͅǸʹʧ̇˷ͣ ̇ʅ 

ԐԒ    Tʔɤ �ɤͅ˰Ǹ˷ ȿ̇ʹǸ˷ʧͣʹ HǸ˷ͣ ǈʧ˷ˋ˓ɤ ,ͅ ȿɤͣʹ ˋ˷̇Ψ˷ ʅ̇ͅ Ɇ̇ʧ˷ʧ˷ʊ ʹʔɤ ʹɤͅ˰ թʊɤ˷̇˰ɤժ, Ɇ̇˷ɒ΃Ɇʹɤɒ 
ͅɤͣɤǸͅɆʔ ̇˷ ʊͅǸʅʹʧ˷ʊ ʹΨ̇ ͣɤ̻ǸͅǸʹɤ ̻ͣɤɆʧɤͣ ̇ʅ ̻˓Ǹ˷ʹͣ ʧ˷ʹ̇ Ǹ ͣʧ˷ʊ˓ɤ ̇˷ɤռ Hɤ ΃ͣɤɒ Solanum lycopersicum 
Իʹ̇˰Ǹʹ̇ ̻˓Ǹ˷ʹԼ Ǹ˷ɒ Solunum nigrum Ի˷ʧʊʔʹͣʔǸɒɤԼ ʹ̇ ɆͅɤǸʹɤ Ǹ˷ ΃˷ɤα̻ɤɆʹɤɒ ʔζȿͅʧɒՑʹζ̻ɤ ̻˓Ǹ˷ʹ, ΨʔʧɆʔ 
ɆǸ˰ɤ ʹ̇ ȿɤ ˋ˷̇Ψ˷ Ǹͣ ʹʔɤ ʅʧͣͅʹ ͅɤɆ̇ʊ˷ʧύɤɒ ̻˓Ǹ˷ʹ Ɇʔʧ˰ɤͅǸռ Hʧͣ ԏԙԎԗ ̻Ǹ̻ɤͅ On Graft Bastards and Plant 
Chimeras ʅɤǸʹ΃ͅɤͣ ʹʔɤ ʅʧͣͅʹ ɤΤɤͅ ΃ͣɤ ̇ʅ ʹʔɤ ʹɤͅ˰ ʹ̇ ɒɤͣɆͅʧȿɤ Ǹ˷ ̇ͅʊǸ˷ʧͣ˰ Ɇ˓ɤǸͅ˓ζ ɒʧ̻ͣ˓Ǹζʧ˷ʊ ʹʔɤ ʹͅǸʧʹͣ 
̇ʅ ʹΨ̇ ɒʧʅʅɤͅɤ˷ʹ ̻˓Ǹ˷ʹ ̻ͣɤɆʧɤͣ ՄHʧ˷ʹɤͅȿɤͅʊɤ ,ͅ ԐԎԐԐՅռ
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̻ͣɤɆʧɤͣ, ͣɤ˓ʅʔ̇̇ɒ, ˋʧ˷ͣʔʧ̻ Ǹ˷ɒ ʧɒɤ˷ʹʧʹζռ A΃ʹ ʔ̇Ψ ɆǸ˷ ̇˷ɤ ȿɤ ͣ΃Ɇʔ Ǹ ɆͅɤǸʹ΃ͅɤ, Ǹʹ ʹʔɤ 
ͣǸ˰ɤ ʹ ʧ˰ɤ ˓ ʧ̇˷, ͣ ˷Ǹˋɤ, Ǹ˷ɒ ʊ̇ǸʹԵ Aʹ ʹ ʔɤ ͣ Ǹ˰ɤ ʹ ʧ˰ɤ Ǹ Ɇ̇Ψ Ǹ˷ɒ Ǹ ʔ΃˰Ǹ˷Ե Aʹ ʹ ʔɤ ͣ Ǹ˰ɤ 
ʹʧ˰ɤ Ǹ ˰ǸɆʔʧ˷ɤ Ǹ˷ɒ Ǹ ̻ɤͣ̇ͅ˷Ե 
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OΤɤͅ ʹʔɤ ˓Ǹͣʹ ʹΨ̇ ζɤǸͣͅ, I ʔǸΤɤ ȿɤɤ˷ ɒɤ˓Τʧ˷ʊ ʧ˷ʹ̇ ʹʔɤ ɒʧΤɤͣͅɤ ̻̇ͣͣʧȿʧ˓ʧՑ
ʹʧɤͣ Ǹ˷ɒ ˰ɤʹʧɆ΃˓̇΃ͣ ̻̇ͅɆɤͣͣɤͣ Ǹ˷ɒ ʹɤɆʔ˷ʧ́΃ɤͣ ɒɤ̻˓̇ζɤɒ ʧ˷ ͅɤʊɤ˷ɤͅǸՑ
ʹʧΤɤ ˰ɤɒʧɆʧ˷ɤ Ǹ˷ɒ ʹʧͣͣ΃ɤ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ, Ψʧʹʔ Ǹ ʅ̇Ɇ΃ͣ ̇˷ ʊ̇ͅΨʧ˷ʊ ʹʧͣͣ΃ɤͣ 
̇΃ʹͣʧɒɤ ʹ ʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ ΃ͣʧ˷ʊ ͣ ʹɤ˰ Ɇɤ˓˓ͣռ Mζ Ɇ΃ͅʧ̇ͣʧʹζ ɤαʹɤ˷ɒɤɒ ʹ ̇ ʹ ʔɤ 
̻̇ʹɤ˷ʹʧǸ˓ ΃ͣɤ ̇ʅ ʹʔɤͣɤ ʔ΃˰Ǹ˷ՑɒɤͅʧΤɤɒ թ̇ͅʊǸ˷̇ʧɒͣժ Ǹͣ ǸͅʹʧͣʹʧɆ ˰ǸʹɤͅʧǸ˓ͣ 
ʅ̇ͅ ˰ζ Cʔʧ˰ɤͅʧɆ Ǹ̻̻ɤ˷ɒǸʊɤͣռ L̇̇ˋʧ˷ʊ Ǹʹ ʹʔɤʧͅ ͅɤ˓ɤΤǸ˷Ɇɤ ʅ̇ͅ ˰ɤɒʧɆǸ˓ 
Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣ, Ǹͣ ʹͅǸɒʧʹʧ̇˷Ǹ˓ ʧ˰̻˓Ǹ˷ʹͣ, ʹʧͣͣ΃ɤ ͅɤʊɤ˷ɤͅǸʹʧ̇˷ ˰ǸʹɤͅʧǸ˓ͣ Ǹ˷ɒ 
˷̇Τɤ˓ ǸͅʹʧͣʹʧɆ ʹ ̇̇˓ͣ, ʹ ʔɤ Ǹʧ˰ ΨǸͣ ʹ ̇ ȿͅʧɒʊɤ ʹ ʔɤ ʊǸ̻ ȿɤʹΨɤɤ˷ ʹ ʔɤ ˰ ɤɒʧɆǸ˓ 
Ǹ˷ɒ ǸͅʹʧͣʹʧɆ ͅɤǸ˓˰ͣ ȿζ ʹͅǸ˷ͣ˓Ǹʹʧ˷ʊ ʹʔɤ ΃ͣɤ ̇ʅ ͣʹɤ˰ Ɇɤ˓˓ͣ ʧ˷ ˰ɤɒʧɆʧ˷ɤ ʧ˷ʹ̇ 
ʹʔɤ Ψ̇ͅ˓ɒ ̇ʅ Ǹͅʹռ

Mζ ̻ ǸͅʹʧɆ΃˓Ǹͅ ʧ˷ʹɤͅɤͣʹ Ɇɤ˷ʹɤͅɤɒ ̇ ˷ ʹ ʔɤ Ǹȿʧ˓ʧʹζ ʹ ̇ ʊ̇ͅΨ ȿ̇˷ɤ ʹ ʧͣͣ΃ɤ, Ɇ̇˷Ց
ͣʧɒɤͅʧ˷ʊ ʹʔɤ ̻ʧΤ̇ʹǸ˓ ̇ͅ˓ɤ ȿ̇˷ɤͣ ̻˓Ǹζ Ǹͣ ʹʔɤ ˰Ǹʧ˷ ͣʹͅ΃Ɇʹ΃ͅǸ˓, ˓̇Ɇ̇˰̇ʹʧΤɤ, 
Ǹ˷ɒ ʅ̇ͅ˰ǸʹʧΤɤ ȿǸͣʧͣ ̇ ʅ ̇ ΃ͅ ȿ̇ɒʧɤͣռ Ȧ˷ɤͣ ˷ ̇ʹ ̇ ˷˓ζ ͣ ɤͅΤɤ Ǹͣ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ 
ͣ΃̻̻̇ͅʹ ͣʹͅ΃Ɇʹ΃ͅɤͣ ʅ̇ͅ ʹʔɤ ˓ʧΤʧ˷ʊ ȿ΃ʹ Ǹͣ Ɇͅ΃ɆʧǸ˓ ǸͅɆʔǸɤ̇˓̇ʊʧɆǸ˓ Ɇ˓΃ɤͣ ʹ̇ 
ʹʔɤ ɒɤǸɒ, ͣʔɤɒɒʧ˷ʊ ˓ʧʊʔʹ ̇˷ Ǹ˷Ɇʧɤ˷ʹ ɆʧΤʧ˓ʧύǸʹʧ̇˷ͣ, ˓ʧʅɤͣʹζ˓ɤͣ, Ǹ˷ɒ ɤΤ̇˓΃Ց
ʹʧ̇˷Ǹͅζ ʔʧͣʹ̇ͅζռ Tʔɤζ Ǹͅɤ ʹǸ˷ʊʧȿ˓ɤ ͅɤɆ̇ͅɒͣ ̇ʅ ̇΃ͅ ̻Ǹͣʹռ Mζ ɤα̻˓̇ͅǸʹʧ̇˷ 

Tʔɤ Cɤ˓˓ Իʔ΃˰Ǹ˷ ˰ɤͣɤ˷Ɇʔζ˰Ǹ˓ ͣʹɤ˰ Ɇɤ˓˓ͣ, Ǹ˓΃˰ʧ˷Ǹ, ԐԎԐԒՅ
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ʹʔɤͅɤʅ̇ͅɤ Ǹʧ˰ɤɒ ʹ̇ ΃˷Ɇ̇Τɤͅ ʔ̇Ψ Ǹ˓ʹɤͅʧ˷ʊ ʹʔɤ Τɤͅζ ɤͣͣɤ˷Ɇɤ ̇ʅ ȿ̇˷ɤͣ 
Ǹ˷ɒ ʹͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ ʹʔɤ˰ ʧ˷ʹ̇ ˷̇Τɤ˓ Ɇʔʧ˰ɤͅʧɆ ǸͅʹʧʅǸɆʹͣ Ɇ̇΃˓ɒ ͅɤͣʔǸ̻ɤ ̇΃ͅ 
΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ ʹʔɤ ʅ̇ͅ˰, ʅ΃˷Ɇʹʧ̇˷, Ǹ˷ɒ ˰ζͣʹɤͅζ ̇ʅ ̇΃ͅ ɤαʧͣʹɤ˷Ɇɤռ

ǈ̇ͅˋʧ˷ʊ Ɇ˓̇ͣɤ˓ζ Ψʧʹʔ ͣɆʧɤ˷ʹʧͣʹͣ ̻ͣɤɆʧǸ˓ʧύʧ˷ʊ ʧ˷ ͣʹɤ˰ Ɇɤ˓˓ͣ Ǹ˷ɒ ͅɤʊɤ˷ɤͅՑ
ǸʹʧΤɤ ˰ɤɒʧɆʧ˷ɤ, I ʅ̇Ɇ΃ͣɤɒ ̇˷ ʔ΃˰Ǹ˷ ˰ɤͣɤ˷Ɇʔζ˰Ǹ˓ ͣʹɤ˰ Ɇɤ˓˓ͣ ՄMSCͣԼ, 
ʹʔɤ ̻ͅʧ˰Ǹͅζ ͣʹɤ˰ Ɇɤ˓˓ ʹζ̻ɤ ΃ͣɤɒ ʧ˷ ͅɤʊɤ˷ɤͅǸʹʧΤɤ ˰ɤɒʧɆʧ˷ɤ, ̻ǸͅʹʧɆ΃˓Ǹͅ˓ζ 
ʧ˷ ʹʧͣͣ΃ɤ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ Ǹ˷ɒ ȿ̇˷ɤ ͅɤ̻Ǹʧͅ Ǹ˷ɒ ͅɤʊɤ˷ɤͅǸʹʧ̇˷ռ Tʔɤͣɤ Ɇɤ˓˓ͣ, 
Ɇ̇˰˰̇˷˓ζ ʅ̇΃˷ɒ ʧ˷ ȿ̇˷ɤ ˰Ǹ̇ͅͅΨ,Ԑԓ Ǹͅɤ ͅɤ̻ͣ̇˷ͣʧȿ˓ɤ ʅ̇ͅ ʅ̇ͅ˰ʧ˷ʊ ȿ̇˷ɤ 
Ɇɤ˓˓ͣԐԔ Ǹ˷ɒ ȿ̇˷ɤ ʹ ʧͣͣ΃ɤռԐԖ O΃ͅ ɤα̻ɤͅʧ˰ɤ˷ʹʧ˷ʊ ʧ˷Τ̇˓Τɤɒ ʊ̇ͅΨʧ˷ʊ ʹ ʔɤͣɤ Ɇɤ˓˓ͣ 
Ǹʹ ɒʧʅʅɤͅɤ˷ʹ ʧ˷ʹɤͅΤǸ˓ͣ, ɤα̻˓̇ͅʧ˷ʊ ʹ ʔɤ Ǹ˰Ǹ˓ʊǸ˰Ǹʹʧ̇˷ ̻ ̻̇ͅɤͅʹʧɤͣ Ǹ˷ɒ ̻ ̇ͣͣʧՑ
ȿʧ˓ʧʹʧɤͣ ̇ ʅ Ɇɤ˓˓ Ψʧʹʔ ǸͅʹʧʅʧɆʧǸ˓ ˰ ǸʹɤͅʧǸ˓ͣ, ΤǸͅζʧ˷ʊ Ɇɤ˓˓ ˷ ΃˰ȿɤͣͅ Ǹ˷ɒ ʊ̇ͅΨʹʔՑ
ʹʧ˰ɤ ʹɤͣʹͣ,Ԑԗ Ǹ˷ɒ ΃ͣʧ˷ʊ ΤǸͅʧǸʹʧ̇˷ͣ ̇ʅ ̻̇̇ͅ΃ͣ Ǹ˓΃˰ʧ˷ǸԐԘ ɆɤͅǸ˰ʧɆ ͣɆǸʅʅ̇˓ɒ 
˰ǸʹɤͅʧǸ˓ͣ Ψʧʹʔ ԒD Ɇɤ˓˓΃˓Ǹͅ ̻̇ͅɤͣ ̇ʅ ɒʧʅʅɤͅɤ˷ʹ ɒɤ˷ͣʧʹʧɤͣռ A˓΃˰ʧ˷Ǹ,Ԑԙ Ψʧʹʔ 
ʧʹͣ ̻̇̇ͅ΃ͣ ȿ̇ɒζ ˰ʧ˰ʧɆˋʧ˷ʊ ʹʔɤ ͣʹͅ΃Ɇʹ΃ͅɤͣ ̇ʅ ʹʔɤ ʹͅǸȿɤɆ΃˓Ǹͅ ȿ̇˷ɤ Իʹʔɤ 
̻ͣ̇˷ʊζՑ˓̇̇ˋʧ˷ʊ ̻ ̇̇ͅ΃ͣ ʧ˷ʹɤͅʧ̇ͅ ̇ ʅ ʹ ʔɤ ȿ̇˷ɤւ ͣ ɤɤ ʹ ʔɤ ̻ ʧɆʹ΃ͅɤ ̇ ˷ ̻ Ǹʊɤ ԙԎՅ, 
̻̇ͅΤɤɒ Ǹ˷ ʧɒɤǸ˓ ͣ ΃ȿͣʹʧʹ΃ʹɤ ̻ ǸʹʔΨǸζ ʅ̇ͅ Ǹ˷ ɤα̻˓̇ͅǸʹʧ̇˷ ̇ ʅ Cʔʧ˰ɤͅǸ Ɇɤ˓˓ͣ, 
ȿ̇ʹʔ Ɇ̇˷Ɇɤ̻ʹ΃Ǹ˓˓ζ Ǹ˷ɒ ǸɤͣʹʔɤʹʧɆǸ˓˓ζռ 

I˷ɒ΃Ɇʧ˷ʊ Ɇɤ˓˓ͣ ʹ̇ ʊ̇ͅΨ Ǹ˷ɒ ɒɤΤɤ˓̻̇ ʧͣ Ǹ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ʹǸͣˋ, ʊʧΤɤ˷ ʹʔɤʧͅ 
Ǹ΃ʹ̇˷̇˰ζ Ǹͣ ˓ ʧΤʧ˷ʊ ̇ ͅʊǸ˷ʧͣ˰ͣռ A΃ʹ Ǹʅʹɤͅ ˷ ΃˰ɤ̇ͅ΃ͣ Ǹʹʹɤ˰̻ʹͣ, ̇ ΃ͅ ɤα̻ɤͅՑ
ʧ˰ɤ˷ʹͣ ɤΤɤ˷ʹ΃Ǹ˓˓ζ ζʧɤ˓ɒɤɒ ͣ΃ɆɆɤͣͣռ Tʔɤ Ɇɤ˓˓ͣ ˷̇ʹ ̇˷˓ζ ̻̇ͅ˓ʧʅɤͅǸʹɤɒ ʧ˷ 

Ԑԓ    MSCͣ ɆǸ˷ Ǹ˓ͣ̇ ȿɤ ʧͣ̇˓Ǹʹɤɒ ʅ̇ͅ˰ ̇ʹʔɤͅ ʹʧͣͣ΃ɤͣ ʧ˷ ʹʔɤ ȿ̇ɒζ, ɒɤ˷ʹǸ˓ ʹʧͣͣ΃ɤͣ, 
΃˰ȿʧ˓ʧɆǸ˓ Ɇ̇ͅɒͣ, ̻ɤͅʧ̻ʔɤͅǸ˓ ȿ˓̇̇ɒͣ, ɒɤͅ˰ʧͣ, ȿͅǸʧ˷, ˰΃ͣɆ˓ɤ Ǹ˷ɒ ɤΤɤ˷ ʹ΃˰̇ͣͅռ Sɤɤ Ǹ˓ͣ̇ 
ɒɤ Ṡ΃ͣǸ ɤʹ Ǹ˓ռ ՄԐԎԏԓՅռ
ԐԔ    TΨ̇ ʹζ̻ɤͣ ̇ʅ ȿ̇˷ɤ Ɇɤ˓˓, ̇ͣʹɤ̇ȿ˓Ǹͣʹͣ Ǹ˷ɒ ̇ͣʹɤ̇Ɇ˓Ǹͣʹͣ, Ǹͅɤ ͅɤ̻ͣ̇˷ͣʧȿ˓ɤ ʅ̇ͅ 
ʅ̇ͅ˰ʧ˷ʊ ʹʔɤ ȿ̇˷ɤ ˰Ǹʹͅʧα Ǹ˷ɒ Ɇ̇˷ʹͅʧȿ΃ʹʧ˷ʊ ʹ̇ ȿ̇˷ɤ ͅɤ˰̇ɒɤ˓ʧ˷ʊռ Ȧʹʔ Ɇɤ˓˓ ʹζ̻ɤͣ Ǹͅɤ 
ɒɤͅʧΤɤɒ ʅ̇ͅ˰ ˰΃˓ʹʧ̻̇ʹɤ˷ʹ ˰ɤͣɤ˷Ɇʔζ˰Ǹ˓ ͣʹɤ˰ Ɇɤ˓˓ͣռ
ԐԖ    Mɤͣɤ˷Ɇʔζ˰Ǹ˓ ͣʹɤ˰ Ɇɤ˓˓ͣ ʔǸΤɤ ʹʔɤ ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ɒʧʅʅɤͅɤ˷ʹʧǸʹɤ ʧ˷ʹ̇ ΤǸͅʧ̇΃ͣ 
ʹʧͣͣ΃ɤͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ ɆǸͅʹʧ˓Ǹʊɤ, ˓ʧʊǸ˰ɤ˷ʹͣ, ʹɤ˷ɒ̇˷ͣ, ʅǸʹ, Ǹ˷ɒ ȿ̇˷ɤռ Tʔɤͣɤ Ɇɤ˓˓ͣ Ǹͅɤ ̇ʅʹɤ˷ 
ͣ΃̻ͣɤ˷ɒɤɒ ʧ˷ Ǹ ʊɤ˓, ʹζ̻ʧɆǸ˓˓ζ Ɇ̇˓˓Ǹʊɤ˷, ΨʔʧɆʔ ʅǸɆʧ˓ʧʹǸʹɤͣ ʹʔɤ ʹͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ ̇ʅ Ɇɤ˓˓ͣ ʧ˷ʹ̇ 
Ǹ ԒD ˰̇ɒɤ˓ ̇ʅ ˰ʧ˷ɤͅǸ˓ʧύɤɒ ȿ̇˷ɤ, ΃˓ʹʧ˰Ǹʹɤ˓ζ ˰Ǹʹ΃ͅʧ˷ʊ ʧ˷ʹ̇ ʅ΃˓˓ζ ɒɤΤɤ˓̻̇ɤɒ ȿ̇˷ɤ ʹʧͣͣ΃ɤռ 
Ԑԗ    Tʔɤ ͣʔ̇ͅʹɤͣʹ ʹʧ˰ɤ ʅ̇ͅ Ɇɤ˓˓ ʊ̇ͅΨʹʔ ΨǸͣ ʹΨ̇ ɒǸζͣւ ʹʔɤ ˓̇˷ʊɤͣʹ ΨǸͣ ʹΨ̇ Ψɤɤˋͣռ
ԐԘ    A˓΃˰ʧ˷Ǹ ʧͣ Ǹ ȿʧ̇˓̇ʊʧɆǸ˓˓ζ ʧ˷ɤͅʹ ɆɤͅǸ˰ʧɆ Ψʧʹʔ ̻ǸͅʹʧɆ΃˓Ǹͅ ˰ɤɆʔǸ˷ʧɆǸ˓ ̻̻̇ͅɤͅʹʧɤͣ 
Ǹ˷ɒ ʧͣ ΃ͣɤɒ ʅ̇ͅ ˰Ǹ˷΃ʅǸɆʹ΃ͅʧ˷ʊ Ǹ˷ ǸͅͅǸζ ̇ʅ ɒɤΤʧɆɤͣռ Iʹ ʔǸͣ ȿ̇ʹʔ ˰ɤɒʧɆǸ˓ Ǹ˷ɒ ʧ˷ɒ΃ͣʹͅʧǸ˓ 
Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣ ͣʧ˷Ɇɤ ʧʹ ʧͣ ΃ͣɤɒ Ǹͣ Ǹ ȿʧ̇˰ɤɒʧɆǸ˓ ʧ˰̻˓Ǹ˷ʹ Ǹ˷ɒ ʹʧͣͣ΃ɤՑɤ˷ʊʧ˷ɤɤͅʧ˷ʊ ͣɆǸʅʅ̇˓ɒ, 
Ǹͣ Ψɤ˓˓ Ǹͣ Ǹ ˰ǸʹɤͅʧǸ˓ ʅ̇ͅ ʹʔɤͅ˰Ǹ˓ ʧ˷ͣ΃˓Ǹʹʧ̇˷ Ǹ˷ɒ ʅ̇ͅ ʅʧ˓ʹɤͅʧ˷ʊ ̇΃ʹ ̻̇˓˓΃ʹǸ˷ʹͣ ʧ˷ ʹʔɤ 
˰Ǹ˷΃ʅǸɆʹ΃ͅʧ˷ʊ ̻̇ͅɆɤͣͣռ 
Ԑԙ    A˓΃˰ʧ˷Ǹ ɆǸ˷ ʔǸΤɤ Ǹ ʊͅǸʧ˷ ͣʧύɤ Ǹͣ ˓̇Ψ Ǹͣ ԗ ࡥ˰ռ I˷ ̇΃ͅ Ǹ̻̻˓ʧɆǸʹʧ̇˷, Ψɤ ΃ͣɤɒ 
˓Ǹͅʊɤͅ ̻ ̇ͅɤ ͣ ʧύɤͣ, ͣ ʹǸͅʹʧ˷ʊ ʅ̇ͅ˰ ԒԎԎ ࡥ˰, Ɇ̇˰˰̇˷˓ζ ɤ˰̻˓̇ζɤɒ ʧ˷ ʧ˷ɒ΃ͣʹͅʧǸ˓ Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣռ 
Tʔʧͣ Ɇʔ̇ʧɆɤ Ǹ˓ʧʊ˷ͣ Ψʧʹʔ ʹʔɤ ɒɤʊͅɤɤͣ ̇ʅ ̻̇̇ͣͅʧʹζ ɤαʔʧȿʧʹɤɒ ȿζ ʹͅǸȿɤɆ΃˓Ǹͅ ȿ̇˷ɤ ˰ǸʹɤͅʧǸ˓, 
ΨʔʧɆʔ ʹζ̻ʧɆǸ˓˓ζ ͅǸ˷ʊɤͣ ʅ̇ͅ˰ ԒԎԎ ʹ̇ ԖԎԎ ࡥ˰, Ǹ˓ʹʔ̇΃ʊʔ ʧʹ ɆǸ˷ ɤαʔʧȿʧʹ ɤΤɤ˷ ʔʧʊʔɤͅ ˓ɤΤɤ˓ͣ 
̇ʅ ̻̇̇ͣͅʧʹζռ
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˷΃˰ȿɤͅ Ǹ˷ɒ ͣʧύɤ, ȿ΃ʹ ȿζ ˰΃˓ʹʧ̻˓ζʧ˷ʊ Ǹ˷ɒ ʊ̇ͅΨʧ˷ʊ ʹʔɤζ Ǹ˓ͣ̇ ɤαʔʧȿʧʹɤɒ 
̻̇ͅ˰ʧͣʧ˷ʊ ̻ ̇ʹɤ˷ʹʧǸ˓ ʅ̇ͅ ʹ ʔɤ ˰ Ǹ˷ʧ̻΃˓Ǹʹʧ̇˷ ̇ ʅ ̇ ͅʊǸ˷̇ʧɒͣռ Tʔʧͣ ͣ ʔ̇Ψͣ Ǹ Ɇ̇˷Ց
ɆɤʧΤǸȿ˓ɤ ̻̻̇ͣͅɤɆʹ ʅ̇ͅ ʹʔɤ ʅ΃ʹ΃ͅɤ ̇ʅ ȿ̇ɒζ ȿʧ̇ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ, ʔʧ˷ʹʧ˷ʊ Ǹʹ ʹʔɤ 
̻̇ͣͣʧȿʧ˓ʧʹζ ̇ ʅ ʊɤ˷ɤͅǸʹʧ˷ʊ ˷ ɤΨ ȿ̇ɒʧɤͣ ʹ ʔ̇ͅ΃ʊʔ ǸɒΤǸ˷Ɇɤɒ ȿʧ̇ʹɤɆʔ˷ʧ́΃ɤͣռ

Ṫ ͅɤΤɤǸ˓ ʹʔɤ ͣ΃ɆɆɤͣͣʅ΃˓ ̇΃ʹɆ̇˰ɤͣ ̇ʅ ʧ˷ʧʹʧǸ˓˓ζ ʧ˰̻ɤͅɆɤ̻ʹʧȿ˓ɤ ˰ʧɆ̇ͅՑ
ͣɆ̻̇ʧɆ ɤ˷ʹʧʹʧɤͣ, Ψɤ ɆǸͅͅʧɤɒ ̇΃ʹ ̻ͣ̇ʔʧͣʹʧɆǸʹɤɒ ˰ɤʹʔ̇ɒͣ ̇ʅ ͣʹǸʧ˷ʧ˷ʊ ʹʔɤ 
˰ǸʹɤͅʧǸ˓ ʹ̇ Ǹ˓˓̇Ψ ʧʹͣ ʊ̇ͅΨʹʔ ʹ̇ ȿɤ ɒɤʹɤɆʹɤɒռ A̻̻˓ζʧ˷ʊ ̻ͣɤɆʧǸ˓ʧύɤɒ ɒζɤͣ, 
Ψɤ ͣɤ˓ɤɆʹʧΤɤ˓ζ ʧ˓˓΃˰ʧ˷Ǹʹɤɒ Ɇɤ˓˓΃˓Ǹͅ ʅɤǸʹ΃ͅɤͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ ʹʔɤ ˷΃Ɇ˓ɤ΃ͣ Ǹ˷ɒ 
̻̇ͅʹɤʧ˷ͣ ̻̇ͅɒ΃Ɇɤɒ ȿζ ʹʔɤ Ɇɤ˓˓ͣ, ΃˷Ɇ̇Τɤͅʧ˷ʊ ʹʔɤʧͅ ̻ͅɤͣɤ˷Ɇɤ ̇˷ ΤʧͣʧՑ
ȿ˓ɤ ͣ΃ͅʅǸɆɤͣռ SʹǸʧ˷ʧ˷ʊ ̻˓Ǹζɤɒ Ǹ ̻ʧΤ̇ʹǸ˓ ̇ͅ˓ɤ ʧ˷ ʹʔɤ ΃˷ͅǸΤɤ˓ʧ˷ʊ ̇ʅ ʧ˷ʹͅʧՑ
ɆǸʹɤ ɒɤʹǸʧ˓ͣ Ψʧʹʔʧ˷ ʹʔɤͣɤ ȿʧ̇˓̇ʊʧɆǸ˓ ɤ˓ɤ˰ɤ˷ʹͣռ Tʔɤ ̇ͣʹɤ˷ͣʧȿ˓ζ ʧ˷Τʧͣʧȿ˓ɤ 
Ɇɤ˓˓ͣ ʹͅǸ˷ͣʅ̇ͅ˰ɤɒ ʹʔɤ ȿ̇˷ɤՑ˓ʧˋɤ ͣ΃ͅʅǸɆɤ ʧ˷ʹ̇ ΤǸͅʧ̇΃ͣ ͣʔǸɒɤͣ ͅɤ˰ʧ˷ʧͣՑ
Ɇɤ˷ʹ ̇ʅ ʅ˓ɤͣʔ, ɆͅɤǸʹʧ˷ʊ Ǹ ˷΃Ǹ˷Ɇɤɒ Τʧͣ΃Ǹ˓ ͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ռ Tʔʧͣ ˷̇ʹ ̇˷˓ζ 
̇ʅʅɤͅɤɒ Ǹ˷ ΃˷̻ͅɤɆɤɒɤ˷ʹɤɒ ˷ǸˋɤɒՑɤζɤ ̻ɤ̻ͣͅɤɆʹʧΤɤ ̇˷ ʹʔɤ ȿǸͣʧͣ ̇ʅ 
ʹʔɤ ˰Ǹ˷ʧʅɤͣʹǸʹʧ̇˷ ̇ʅ ɒʧͣʹʧ˷Ɇʹ Ɇ̇˓̇ͅ ʧ˷ʹɤ˷ͣʧʹʧɤͣ ȿ΃ʹ Ǹ˓ͣ̇ ͣʔ̇˷ɤ Ǹ ˓ʧʊʔʹ 
̇˷ ʹʔɤ Τʧͣ΃Ǹ˓ Ǹ̻ͣɤɆʹͣ ̇ʅ Ɇɤ˓˓΃˓Ǹͅ ͣʹͅ΃Ɇʹ΃ͅɤͣ Ǹͣ ͣɤɤ˷ ΃˷ɒɤͅ ˰Ǹʊ˷ʧʅʧՑ
ɆǸʹʧ̇˷ռ Tʔʧͣ Ǹ̻̻̇ͅǸɆʔ ˷̇ʹ ̇˷˓ζ ɤ˷Ǹȿ˓ɤɒ Ǹ Τʧͣ΃Ǹ˓ ɤ˷Ɇ̇΃˷ʹɤͅ Ψʧʹʔ ʹʔɤ 
̇ʹʔɤͅΨʧͣɤ Ɇ̇˷ɆɤǸ˓ɤɒ ̻ͅɤͣɤ˷Ɇɤ ̇ʅ Ɇɤ˓˓ͣ ȿ΃ʹ Ǹ˓ͣ̇ ʧ˰̻Ǹͅʹɤɒ Ǹ ɒɤɤ̻ɤͅ 
΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ ʹʔɤʧͅ ͣʹͅ΃Ɇʹ΃ͅɤ, ˷̇ͅ˰Ǹ˓˓ζ ʔʧɒɒɤ˷ ʅ̇ͅ˰ ̻΃ȿ˓ʧɆ ΤʧɤΨռ 
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I˷ ͣɆʧɤ˷ʹʧʅʧɆ ̻ͅǸɆʹʧɆɤ, ʹʔɤͅɤ ʧͣ ˷̇ ͣʧ˷ʊ˓ɤ Ǹ΃ʹʔ̇ͅʧʹǸʹʧΤɤ ɒɤʅʧ˷ʧʹʧ̇˷ ̇ʅ ʹʔɤ Ɇ̇˷Ɇɤ̻ʹ թ̻ͣɤՑ
Ɇʧɤͣժ ՄṘȿɤͅʹ ԰ AǸζ˓ʧͣ, ԐԎԎԒՅ, ˷̇ͅ ʧͣ ʹʔɤͅɤ Ǹ Ɇ̇˰˰̇˷˓ζ ǸɆɆɤ̻ʹɤɒ ɒɤʅʧ˷ʧʹʧ̇˷ ̇ʅ ʹʔɤ 
ʹɤͅ˰ թɆʔʧ˰ɤͅǸժռ Tʔɤ ɤ˰ɤͅʊʧ˷ʊ ˷̇ʹʧ̇˷ ̇ʅ ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ ˰ʧαʹ΃ͅɤ ʧ˷ ͣɆʧɤ˷Ɇɤ ɤ˷Ɇ̇˰Ց
̻Ǹͣͣɤͣ Ǹ ˰ ΃˓ʹʧʹ΃ɒɤ ̇ ʅ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ͣ, Ψʧʹʔ ʹ ʔɤ ʹ ɤͅ˰ թɆʔʧ˰ɤͅǸժ ʹ Ǹˋʧ˷ʊ ̇ ˷ Ǹ ˰ ΃˓ʹʧ̻˓ʧɆʧʹζ 
̇ʅ Ɇ̇˷˷̇ʹǸʹʧ̇˷ͣ ǸɆ̇ͣͣͅ ΤǸͅʧ̇΃ͣ ɒʧͣɆʧ̻˓ʧ˷ɤͣ Ǹ˷ɒ Ɇ̇˷ʹɤαʹͣռ Ṡ˰ɤ Ɇʔʧ˰ɤͅǸͣ Ǹͅɤ ͣɤɤ˷ 
Ǹͣ ʧ˷ʹͅǸ̻ͣɤɆʧɤͣ, ͣ̇˰ɤ Ǹͅɤ ȿ̇ͅ˷ ˷Ǹʹ΃ͅǸ˓˓ζ, Ψʔʧ˓ɤ ̇ʹʔɤͣͅ Ǹͅɤ ɆͅɤǸʹɤɒ ʹʔ̇ͅ΃ʊʔ ʔ΃˰Ǹ˷ 
ʧ˷ʹɤͅΤɤ˷ʹʧ̇˷ռ Tʔɤͣɤ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ͣ Ǹͅɤ ʹʔ΃ͣ ̇ʅʹɤ˷ ʹʔɤ ͣ΃ȿ˃ɤɆʹ ̇ʅ Τʧʊ̇̇ͅ΃ͣ ɒɤȿǸʹɤͣ 
Ǹ˷ɒ ɒʧͣɆ΃ͣͣʧ̇˷ͣռ Ṁͣʹ˓ζ, ʔ̇ΨɤΤɤ ,ͅ թɆʔʧ˰ɤͅǸժ Ǹͣ Ǹ ʹɤͅ˰ ˷̇ΨǸɒǸζͣ ɒɤͣɆͅʧȿɤͣ Ǹ ͣʧ˷ʊ˓ɤ 
̇ͅʊǸ˷ʧͣ˰ Ψʧʹʔ ˰΃˓ʹʧ̻˓ɤ, ʊɤ˷ɤʹʧɆǸ˓˓ζ ɒʧͣʹʧ˷Ɇʹ Ɇɤ˓˓ թ˓ʧ˷ɤͣժ ՄMɆLǸͅɤ˷, ԏԙԗԐՅռ Tʔʧͣ ˰ɤǸ˷ͣ 
ʹʔǸʹ ʧʹ Ɇ̇˷ʹǸʧ˷ͣ Ɇɤ˓˓ͣ, ʹʧͣͣ΃ɤͣ Ǹ˷ɒ ɤΤɤ˷ ̇ͅʊǸ˷ͣ ʅ̇ͅ˰ ʹΨ̇ ʊɤ˷ɤʹʧɆǸ˓˓ζ ɒʧͣʹʧ˷Ɇʹ ͣ̇΃ͅɆɤͣ 
Ψʧʹʔʧ˷ ̇ ˷ɤ ȿ̇ɒζռ Ṡ˰ɤ ʧ˷ȿ̇ͅ˷ ɤαǸ˰̻˓ɤͣ ʧ˷Ɇ˓΃ɒɤ ˰ Ǹʹɤͅ˷Ǹ˓ Ɇɤ˓˓ͣ Ɇ̇ͣͣͅʧ˷ʊ ʅ̇ͅ˰ ˰ ̇ʹʔɤͅ 
ʹ̇ ʅɤʹ΃ͣ, ̇ ͅ Ǹ˷ζ ΤǸͅʧǸʹʧ̇˷ͣ ʧ˷ ȿ̇ɒζ ʅ̇ͅ˰ ʅ̇ͅ˰ ȿ̇ʹʔ Ɇɤ˓˓ ͣ ̇΃ͅɆɤͣ, ʔǸΤʧ˷ʊ ȿ˓̇̇ɒ Ɇɤ˓˓ͣ ̇ ʅ 
ɒʧʅʅɤͅɤ˷ʹ ȿ˓̇̇ɒ ʹ ζ̻ɤͣ, ʹ Ψʧ˷ ɤ˰ȿͅζ̇ͣ,ԒԎ Ǹ˷ɒ թͣɤα ɒʧͣɆ̇ͅɒǸ˷ʹժ ̻ ɤ̻̇˓ɤ Ψʧʹʔ ȿ̇ʹʔ ǏǏ Ǹ˷ɒ 
ǏǕ Ɇʔ̇ͅ˰̇ͣ̇˰ɤͣ, ̇ͅ ȿ̇ʹʔ ʅɤ˰Ǹ˓ɤ Ǹ˷ɒ ˰Ǹ˓ɤ ̻ʔɤ˷̇ʹζ̻ɤͣ ՄMǸɒǸ˷, ԐԎԐԎՅռԒԏ

ԒԎ    I˷ ʔ΃˰Ǹ˷ͣ, ˷Ǹʹ΃ͅǸ˓ ̇ɆɆ΃ͅͅɤ˷Ɇɤ ̇ʅ Ɇʔʧ˰ɤͅʧͣ˰ ɆǸ˷ ʹǸˋɤ ̻˓ǸɆɤ Ψʔɤ˷ թʹΨʧ˷ժ ɤ˰ȿͅζ̇ͣ ʅ΃ͣɤ Ǹʹ 
Ǹ Τɤͅζ ɤǸͅ˓ζ ͣʹǸʊɤ ̇ʅ ɒɤΤɤ˓̻̇˰ɤ˷ʹ, ȿɤʹʹɤͅ ˋ˷̇Ψ˷ Ǹͣ ʅ΃ͣʧ̇˷ Ɇʔʧ˰ɤͅǸռ I˷ ͣ΃Ɇʔ ɆǸͣɤͣ, ʹʔɤ ɒɤΤɤ˓̻̇ʧ˷ʊ 
ɤ˰ȿͅζ̇ Ɇ̇˷ʹʧ˷΃ɤͣ ʹ̇ ʊ̇ͅΨ ͣ΃ɆɆɤͣͣʅ΃˓˓ζ ΃ʹʧ˓ʧύʧ˷ʊ Ɇɤ˓˓ͣ ʅ̇ͅ˰ ʹΨ̇ ͣɤ̻ǸͅǸʹɤ ʊɤ˷ɤʹʧɆ ͣ̇΃ͅɆɤͣռ Tʔʧͣ ɆǸ˷ 
ʹʔɤ˷ ͅɤͣ΃˓ʹ ʧ˷ Ǹ ̻ɤͣ̇ͅ˷ Ψʧʹʔ ʹΨ̇ ʊɤ˷ɤʹʧɆǸ˓˓ζ ɒʧͣʹʧ˷Ɇʹ ͣɤʹͣ ̇ʅ Ɇɤ˓˓ͣ ʅ̇ͅ˰ʧ˷ʊ ɒʧʅʅɤͅɤ˷ʹ ̻Ǹͅʹͣ ̇ʅ ʹʔɤʧͅ ȿ̇ɒζ 
ՄMɆNǸ˰ɤɤ, ԐԎԏԔՅռ 
Ԓԏ    SɤαՑɒʧͣɆ̇ͅɒǸ˷ʹ Ɇʔʧ˰ɤͅǸͣ ɆǸ˷ ʔǸΤɤ Ǹ ˷̇ͅ˰Ǹ˓ ˰Ǹ˓ɤ ̇ͅ ʅɤ˰Ǹ˓ɤ ̻ʔɤ˷̇ʹζ̻ɤռ

Culturing Life

The idea is now hovering before me that man himself can 
act as creator, even in living nature, forming it eventually 

according to his will. 
Man can at least succeed in a technology 

of living substance. 

Jacques Loeb, in a letter to Ernst Mach, February 26 1890 
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Ċ˷Ɇ΃ͅͅɤ˷ʹ˓ζ, ʹ ̇ɒǸζժͣ  ͣ Ɇʧɤ˷ʹʧͣʹͣ ɆǸ˷ ɆͅɤǸʹɤ Ɇʔʧ˰ɤͅǸͣ Իȿʧ̇ԼʹɤɆʔ˷ʧɆǸ˓˓ζ, ʧ˷ʹɤͅΤɤ˷ʧ˷ʊ 
ʧ˷ ʹ ʔɤ ̻ ̇ͅɆɤͣͣɤͣ ̇ ʅ Ɇ̇˷Ɇɤ̻ʹʧ̇˷, ʧ˷Ɇ΃ȿǸʹʧ̇˷ Ǹ˷ɒ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ʹ ʔ̇ͅ΃ʊʔ ˷ ɤΨ ͅ ɤ̻̇ͅɒ΃ɆՑ
ʹʧΤɤ ʹɤɆʔ˷̇˓̇ʊʧɤͣռ �̇ʧ˷ʊ ȿǸɆˋ ʹ̇ ʹʔɤ ɤ˰ȿͅζ̇˷ʧɆ ˓ɤΤɤ˓, Ǹ˷ɒ ɤΤɤ˷ ʅ΃ͅʹʔɤͅ ʹ̇ΨǸͅɒͣ ʹʔɤ 
̻̇ͅʅ̇΃˷ɒ ̻ ̇ʹɤ˷ʹʧǸ˓ ̇ ʅ ͣ ʹɤ˰ Ɇɤ˓˓ͣ,ԒԐ Ǹ ˓ ʧ˰ʧʹ˓ɤͣͣ ͣ Ɇʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ɒͅɤǸ˰ ʔǸͣ 
˷̇Ψ ȿɤɤ˷ ȿ̇ͅ˷ռ �̇ͅ˰ ˰Ǹ˰˰Ǹ˓ʧǸ˷ Ɇɤ˓˓ ˓ʧ˷ɤͣ ʧ˷ ΤǸɆɆʧ˷ɤͣ Ǹ˷ɒ ʔ̇ͣͅɤՑ΃ͅʧ˷ɤ ɤͣʹ̇ͅʊɤ˷ͣ 
ʧ˷ ʔ̇ͅ˰̇˷ɤ ʹʔɤͅǸ̻ʧɤͣ, ʹ̇ ʹʔɤ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ αɤ˷̇ʹͅǸ˷̻ͣ˓Ǹ˷ʹǸʹʧ̇˷,ԒԒ ԒD ̻ͅʧ˷ʹʧ˷ʊ ̇ʅ 
Ɇɤ˓˓ͣ,Ԓԓ ʹ ͅǸ˷ͣʊɤ˷ʧɆ ʹ ͅɤǸʹ˰ɤ˷ʹͣ Ǹ˷ɒ ʊɤ˷ɤʹʧɆ ˰ ̇ɒʧʅʧɆǸʹʧ̇˷ͣ, ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ ʹ ʧͣͣ΃ɤͣ 
Ǹͅɤ ʹ ͅǸΤɤͣͅɤɒ ʧ˷ ʹ ʔɤ ծɤα̻Ǹ˷ͣʧΤɤ ʊɤ̇ʊͅǸ̻ʔʧɤͣ ̇ ʅ ʹ ͅǸ˷ͣ˓Ǹʹʧ̇˷Ǹ˓ ͅ ɤͣɤǸͅɆʔկ ՄDǸΤʧɤͣ ԐԎԏԐ, 
̻ռ ԏԐԖՅ ɆǸͅͅʧɤɒ ̇ ΃ʹ ʧ˷ ʹ ʔɤ ʅʧɤ˓ɒͣ ̇ ʅ ˰ ɤɒʧɆʧ˷ɤ, ȿʧ̇˓̇ʊζ, Ǹ˷ɒ ȿʧ̇ʹɤɆʔ˷̇˓̇ʊζռ Aζ ɤα̻Ǹ˷ɒʧ˷ʊ 
ͅɤ̻̇ͅɒ΃ɆʹʧΤɤ Ɇʔ̇ʧɆɤ ʹʔ̇ͅ΃ʊʔ ʊɤ˷ɤʹʧɆ ˰Ǹ˷ʧ̻΃˓Ǹʹʧ̇˷, ɒɤΤɤ˓̻̇˰ɤ˷ʹͣ ʧ˷ ȿʧ̇ʹɤɆʔ˷̇˓̇ʊζ 
ʔǸΤɤ ̇ʅʅɤͅɤɒ ΃˷̻ͅɤɆɤɒɤ˷ʹɤɒ ̻̻̇̇ͅʹ΃˷ʧʹʧɤͣ ʹ̇ ǸɆɆɤ˓ɤͅǸʹɤ ʹʔɤ ̻ǸɆɤ ̇ʅ ɆʔǸ˷ʊɤ, Ǹ˷ɒ 
ɤΤɤ˷ ȿͅʧ˷ʊ ʅ̇ͅʹʔ ʹʔɤ ɤ˰ɤͅʊɤ˷Ɇɤ ̇ʅ ˷ɤΨ ̻ͣɤɆʧɤͣռ A˷ɒ Ǹͣ ͣ΃Ɇʔ, ʧʹ ˰Ǹζ ɤΤɤ˷ ȿɤ ͅɤ˷Ց
ɒɤͅʧ˷ʊ ȿʧ̇˓̇ʊζ Ǹͣ Ǹ˷ ǸͅʹʧʅǸɆʹ ̇ʅ, ͅǸʹʔɤͅ ʹʔǸ˷ Ǹ ˓ʧ˰ʧʹ ̇˷, ʹɤɆʔ˷̇˓̇ʊζ Մ�ͅǸʔǸ˰, ԐԎԎԐՅռ 

Tʔɤ ˓Ǹͣʹ Ɇ̇΃̻˓ɤ ̇ʅ ɒɤɆǸɒɤͣ ʔǸΤɤ ͣɤɤ˷ ɤαʹɤ˷ͣʧΤɤ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ̇ʅ ʹʔɤͣɤ ˷̇Τɤ˓ ȿʧ̇Ց
˰ɤɒʧɆǸ˓ ͅɤͣɤǸͅɆʔ ̇ͅʊǸ˷ʧͣ˰ͣռ Aͣ ʔ΃˰Ǹ˷ ȿͅǸʧ˷ Ɇɤ˓˓ͣ Ǹ˷ɒ ˷ɤ΃ͅǸ˓ ʹʧͣͣ΃ɤ Ǹͅɤ ͣ΃ɆɆɤͣͣՑ
ʅ΃˓˓ζ ʊ̇ͅΨ˷ ʧ˷ թʔ̇ͣʹժ ˰ʧɆɤ Ǹ˷ɒ ˰̇˷ˋɤζͣ,ԒԔ ̇ͅ ͣʔɤɤ̻ ʅɤʹ΃ͣɤͣ Ψʧʹʔ ̻Ǹͅʹ˓ζ ʔ΃˰Ǹ˷ ˓ʧΤɤͅ 
Ɇɤ˓˓ͣ Ǹ˷ɒ ̻ʧʊͣ Ψʧʹʔ ʔ΃˰Ǹ˷ ȿ˓̇̇ɒ Ǹͅɤ ʊɤ˷ɤͅǸʹɤɒ,ԒԖ ʹʔɤͣɤ ̻̇ͅ˃ɤɆʹͣ ̻̇ͅΤɤ ʹʔǸʹ Ɇɤ˓˓ͣ 
ɆǸ˷ ȿɤ ʧ˷ʹ̇ͅɒ΃Ɇɤɒ ʧ˷ʹ̇ թʅ̇ͅɤʧʊ˷ժ ̇ͅʊǸ˷ʧͣ˰ͣ Ǹ˷ɒ ͣʹͅ΃Ɇʹ΃ͅɤͣ, ͣ΃ͅΤʧΤʧ˷ʊ Ǹ˷ɒ ʹʔͅʧΤʧ˷ʊ 
Ψʧʹʔʧ˷ ʹʔɤʧͅ ˷ɤΨ ʔ̇ͣʹͣռ ǈʧʹʔ ʹʔɤ Ǹȿʧ˓ʧʹζ ʹ̇ ʊ̇ͅΨ ˓ʧΤʧ˷ʊ Ɇɤ˓˓ͣ ̇΃ʹͣʧɒɤ ʹʔɤ ȿ̇ɒζ Ǹ˷ɒ 
ծʔǸͅ˷ɤͣͣ ʹʔɤ˰ ʹ̇ ʔ΃˰Ǹ˷ ʧ˷ʹɤ˷ʹʧ̇˷կ, ʹʔɤͣɤ Ɇʔʧ˰ɤͅʧɆ ̇ͅʊǸ˷ʧͣ˰ͣ Ǹͅɤ ȿɤɆ̇˰ʧ˷ʊ ̻Ǹͅʹ ̇ʅ 
˓̇˷ʊՑͣʹǸ˷ɒʧ˷ʊ ʔʧͣʹ̇ͅʧɤͣ ̇ ʅ ΨʔǸʹ HǸ˷˷Ǹʔ LǸ˷ɒɤɆˋɤͅ ՄԐԎԎԖՅ ɆǸ˓˓ͣ ծɆ΃˓ʹ΃ͅʧ˷ʊ ˓ ʧʅɤկռ O˷Ɇɤ 
ͣɤǸʹɤɒ ʅʧͅ˰˓ζ ʧ˷ ʹʔɤ ʧ˷ʹɤͅʧ̇ͅ ̇ʅ ʹʔɤ ȿ̇ɒʧɤͣ ̇ʅ Ǹ˷ʧ˰Ǹ˓ͣ Ǹ˷ɒ ʔ΃˰Ǹ˷ͣ, ʹʔɤ թͣ΃ȿͣʹǸ˷Ɇɤ 

ԒԐ    Tʔɤ ˰Ǹͣʹɤͅ Ɇɤ˓˓ ɆǸ̻Ǹȿ˓ɤ ̇ʅ ̻̇ͅɒ΃Ɇʧ˷ʊ Ǹ˷ζ ʅǸɆɤʹ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζռ
ԒԒ    ĊͣͣͅՑ̻ͣɤɆʧɤͣ ʹͅǸ˷̻ͣ˓Ǹ˷ʹǸʹʧ̇˷ ̇ͅ αɤ˷̇ʹͅǸ˷̻ͣ˓Ǹ˷ʹǸʹʧ̇˷ ʧͣ ʹʔɤ ̻̇ͅɆɤͣͣ ̇ʅ ʊͅǸʅʹʧ˷ʊ ̇ͅ 
ʹͅǸ˷̻ͣ˓Ǹ˷ʹʧ˷ʊ ̇ͅʊǸ˷ͣ, Ɇɤ˓˓ͣ ̇ͅ ʹʧͣͣ΃ɤͣ ȿɤʹΨɤɤ˷ ˰ɤ˰ȿɤͣͅ ̇ʅ ɒʧͣʹʧ˷Ɇʹ ̻ͣɤɆʧɤͣռ
Ԓԓ    Tʔͅɤɤ ɒʧ˰ɤ˷ͣʧ̇˷Ǹ˓ ȿʧ̻̇ͅʧ˷ʹʧ˷ʊ ʧͣ Ǹ˷ ǸɒɒʧʹʧΤɤ ˰Ǹ˷΃ʅǸɆʹ΃ͅʧ˷ʊ ̻̇ͅɆɤͣͣ ͣʧ˰ʧ˓Ǹͅ ʹ̇ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ 
ԒD ̻ͅʧ˷ʹʧ˷ʊ, ΃ͣɤɒ ʅ̇ͅ ʅǸȿͅʧɆǸʹʧ̇˷ ̇ʅ Ɇ̇˰̻˓ɤα ȿʧ̇˰ɤɒʧɆǸ˓ Ǹ˷ɒ ȿʧ̇˓̇ʊʧɆǸ˓ ̻Ǹͅʹͣ, ʧ˷ ʹʔɤ ʅʧɤ˓ɒ ̇ʅ ʹʧͣͣ΃ɤ 
ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ Ǹ˷ɒ ͅɤʊɤ˷ɤͅǸʹʧΤɤ ˰ɤɒʧɆʧ˷ɤռ Iʹ ΃ͣɤͣ Ɇɤ˓˓ͣ Ǹ˷ɒ ȿʧ̇˰ǸʹɤͅʧǸ˓ͣ ʹ̇ ̻ͅʧ˷ʹ ʹʧͣͣ΃ɤͣ Ǹ˷ɒ ̇ͅʊǸ˷Ց˓ʧˋɤ 
ͣʹͅ΃Ɇʹ΃ͅɤͣ Իͣˋʧ˷, ȿ̇ɒζ ̻Ǹͅʹͣ ɤʹɆռԼ ʹʔǸʹ ˓ɤʹ ˓ʧΤʧ˷ʊ Ɇɤ˓˓ͣ ˰΃˓ʹʧ̻˓ζռ Aʧ̻̇ͅʧ˷ʹʧ˷ʊ ΨǸͣ ̻ʧ̇˷ɤɤͅɤɒ ȿζ Tʔ̇˰Ǹͣ 
Ȧ˓Ǹ˷ɒ, Ǹ ȿʧ̇ɤ˷ʊʧ˷ɤɤͅ Ǹʹ ʹʔɤ U˷ʧΤɤͣͅʧʹζ ̇ʅ TɤαǸͣ ʧ˷ ԐԎԎԎ, ʹ̇ ̻ͅʧ˷ʹ Ǹ ȿʧ̇ʧ˷ˋ ˰Ǹɒɤ ̇ʅ ˓ʧΤʧ˷ʊ ȿ̇Τʧ˷ɤ Ɇɤ˓˓ͣռ 
ḢΨɤΤɤ ,ͅ ʹʔɤ ʅʧͣͅʹ I˷ʹɤʊͅǸʹɤɒ Tʧͣͣ΃ɤ Ǹ˷ɒ OͅʊǸ˷ Ŷͅʧ˷ʹʧ˷ʊ Sζͣʹɤ˰ ɆǸ˓˓ɤɒ ITOŶ, ΨǸͣ ɒɤΤɤ˓̻̇ɤɒ ȿζ D ռͅ 
A˷ʹʔ̇˷ζ AʹǸ˓Ǹ ʧ˷ ԐԎԏԖ, Ǹ˷ɒ ɆǸ˷ ̻ͅʧ˷ʹ Ɇɤ˓˓ͣ ʧ˷Ɇ̻̇̇ͅͅǸʹɤɒ Ψʧʹʔʧ˷ ȿʧ̻̇̇˓ζ˰ɤͣͅ ՄŶǸʹɤ˓, ԐԎԏԖւ ĎǸ˷ʊ ɤʹ 
Ǹ˓ռ, ԐԎԏԖՅռ 
ԒԔ    II˷ ԐԎԏԒ ͅɤͣɤǸͅɆʔɤͣͅ ʅ̇ͅ˰ ʹʔɤ U˷ʧΤɤͣͅʧʹζ ̇ʅ ṘɆʔɤͣʹɤͅ ʊͅǸʅʹɤɒ ʔ΃˰Ǹ˷ ȿͅǸʧ˷ Ɇɤ˓˓ͣ ʧ˷ʹ̇ ˰̇΃ͣɤ 
ɤ˰ȿͅζ̇ͣ, ɆͅɤǸʹʧ˷ʊ ʔ΃˰Ǹ˷Ց˰΃ͅʧ˷ɤ Ɇʔʧ˰ɤͅǸͣ ʹʔǸʹ ɒʧ̻ͣ˓Ǹζɤɒ ʧ˰̻̇ͅΤɤɒ Ɇ̇ʊ˷ʧʹʧΤɤ ʅ΃˷Ɇʹʧ̇˷, ɒɤͣɆͅʧȿɤɒ 
Ǹͣ ȿɤɆ̇˰ʧ˷ʊ ծͣ˰Ǹͅʹɤͅկ ՄLɤΤʧ˷ɤ ԰ �ͅǸȿɤ˓, ԐԎԏԗՅռ I˷ ԐԎԏԙ ͅɤͣɤǸͅɆʔɤͣͅ ʧ˷ ͣ̇΃ʹʔɤͅ˷ Cʔʧ˷Ǹ Ǹ˷˷̇΃˷Ɇɤɒ 
Ǹ ͣʧ˰ʧ˓Ǹͅ ̻ͣ˓ʧɆɤ ʹʔǸʹ ʧ˷ʹ̇ͅɒ΃Ɇɤɒ ʊɤ˷ɤʹʧɆ ˰ǸʹɤͅʧǸ˓ ʅ̇ͅ˰ Ǹ ʔ΃˰Ǹ˷ ȿͅǸʧ˷ ʧ˷ʹ̇ ˰̇˷ˋɤζ ɤ˰ȿͅζ̇ͣ ʹʔǸʹ 
ǸʅʹɤͅΨǸͅɒͣ ɤαʔʧȿʧʹɤɒ ȿɤʹʹɤͅ ͣʔ̇ͅʹՑʹɤͅ˰ ˰ɤ˰̇ͅζ Ǹ˷ɒ ͣʔ̇ͅʹɤͅ ͅɤǸɆʹʧ̇˷ ʹʧ˰ɤͣռ
ԒԖ    Sɤɤ Ṙɒͅʧʊ΃ɤύ ɤʹ Ǹ˓ռ ՄԐԎԐԒՅ, A˓˰ɤʧɒǸՑŶ̇ͅǸɒǸ ɤʹ Ǹ˓ռ ՄԐԎԎԓՅ, Ǹ˷ɒ Ċ̻̇ɤͅ ɤʹ Ǹ˓ռ ԐԎԏԎՅ ʅ̇ͅ 
ͅɤͣɤǸͅɆʔ ɤαǸ˰̻˓ɤͣռ 
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̇ʅ ˓ʧʅɤժ ˷̇Ψ ɆǸ˰ɤ ʹ̇ ȿɤ ˓̇ɆǸʹɤɒ ʧ˷ ʹʔɤ ˓Ǹȿ̇ͅǸʹ̇ͅζ, ̇ͅ΃ʹʧ˷ɤ˓ζ ˰Ǹʧ˷ʹǸʧ˷ɤɒ ̇΃ʹͣʧɒɤ Ǹ˷ζ 
ȿ̇ɒʧ˓ζ Τɤͣͣɤ˓ռ Tʔɤζ Ǹͅɤ ȿ̇ʹʔ ʹ ʔɤ ɆǸʹǸ˓ζͣʹͣ ʅ̇ͅ ʹ ʔɤ ʅ̇ͅ˰Ǹʹʧ̇˷ ̇ ʅ Ǹ˓˓ ˓ ʧʅɤ Ǹ˷ɒ ˷ ̇Τɤ˓ Ɇ̇˷Ց
ʅʧʊ΃ͅʧ˷ʊ ʹ̇̇˓ͣ Ψʧʹʔ ΨʔʧɆʔ ʹ̇ ʧ˷ΤɤͣʹʧʊǸʹɤ ʹʔɤ ˓ʧ˰ʧʹͣ Ǹ˷ɒ ̻̇ʹɤ˷ʹʧǸ˓ͣ ̇ʅ ʔ΃˰Ǹ˷ ˷Ǹʹ΃ͅɤռ 
Aͣ ȿ̇ʹʔ ˓ ɤǸɒʧ˷ʊ ̻ ˓Ǹζɤͣͅ Ǹ˷ɒ Իͣɤɤ˰ʧ˷ʊ˓ζԼ ̻ ǸͣͣʧΤɤ ̻ ǸͅʹʧɆʧ̻Ǹ˷ʹͣ ʧ˷ ̇ ΃ͅ ̻ ͅʧ˰̇ͅɒʧǸ˓ ͣ ʹ̇ͅζ, 
ʹʔɤͣɤ ˰ʧɆ̇ͣͅɆ̻̇ʧɆ ɤ˷ʹʧʹʧɤͣ, Ǹ̻̻Ǹͅɤ˷ʹ˓ζ ΃˷Ǹͣͣ΃˰ʧ˷ʊ, ɆǸͣʹ ʹʔɤʧͅ ͣʔǸɒ̇Ψͣ ǸɆ̇ͣͣͅ ʹʔɤ 
˓Ǹ˷ɒͣɆǸ̻ɤͣ ̇ʅ ͣɆʧɤ˷ʹʧʅʧɆ ʹʔ̇΃ʊʔʹ Ǹ˷ɒ ̻ͅǸɆʹʧɆɤռ E˰ɤͅʊʧ˷ʊ Ǹ˷ɒ ͅɤՑɤ˰ɤͅʊʧ˷ʊ ʧ˷ ʹʔɤ 
ʧ˷ʹɤ̻ͅ˓Ǹζ ȿɤʹΨɤɤ˷ ͣ ΃ȿ˃ɤɆʹ Ǹ˷ɒ ̇ ȿ˃ɤɆʹ, ˓ ʧʅɤ Ǹ˷ɒ ɒɤǸʹʔ, ʧ˷ʹɤͅ˷Ǹ˓ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓, ʧ˷ȿ̇ͅ˷ Ǹ˷ɒ 
ɤ˷ʊʧ˷ɤɤͅɤɒ, ʹ ʔɤζ ɒɤʅζ ʹ ʔɤ Ɇ̇˷ͣʹͅǸʧ˷ʹͣ ̇ ʅ ȿʧ̇˓̇ʊζ Ǹ˷ɒ ̻ ΃ͣʔ ʹ ʔɤ ̇ ͅʊǸ˷ʧɆ ȿ̇΃˷ɒǸͅʧɤͣ ̇ ʅ 
˰Ǹ˓˓ɤǸȿʧ˓ʧʹζ Ǹ˷ɒ ʔ΃˰Ǹ˷ Ǹȿʧ˓ʧʹζռ ծAǸʹʔɤɒ Ǹ˷ɒ ˰Ǹ˷ʧ̻΃˓Ǹʹɤɒ ʧ˷ʹɤͅ˷Ǹ˓˓ζ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓˓ζ ʧ˷ 
Ɇ̇΃˷ʹ˓ɤͣͣ ΨǸζͣ ʅ̇ͅ˰ ʧʹͣ ʊɤ˷ɤʹʧɆ Ɇ̇˷ͣʹʧʹ΃ʹʧ̇˷ ʹ ̇ ʧʹͣ ˰ ̻̇ͅʔ̇˓̇ʊʧɆǸ˓ ͣ ʔǸ̻ɤկ ՄLǸ˷ɒɤɆˋɤ ,ͅ 
ԐԎԎԖ, ̻ռ ԒՅ,Ɇɤ˓˓ͣ Ǹͅɤ ɒʧͣɤ˰ȿ̇ɒʧɤɒ, ͅɤɆ̇˷ͣʹͅ΃Ɇʹɤɒ Ǹ˷ɒ ͅɤɒʧͣʹͅʧȿ΃ʹɤɒ ̻̇ͅʊͅɤͣͣʧΤɤ˓ζ 
΃˷ʅ̇˓ɒʧ˷ʊ, ʊ̇ͅΨʧ˷ʊ, ˰΃˓ʹʧ̻˓ζʧ˷ʊ Ǹ˷ɒ ʹͅǸ˷ͣ˰΃ʹʧ˷ʊ ̇Τɤͅ ʹʧ˰ɤ, Ǹ˷ɒ Ψʧʹʔ ʹʔʧͣ ʹʔɤζ ɆͅǸʅʹ 
Ǹ˷ɒ ʹͅǸ˷ͣʅ̇ͅ˰ ʹʔɤ Τɤͅζ ɤͣͣɤ˷Ɇɤ ̇ʅ ̇΃ͅ ȿɤʧ˷ʊռ 

I˷ ̇ ΃ͅ Ǹʊɤ ̇ ʅ ȿʧ̇ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ Ǹ˷ɒ ʊɤ˷ɤʹʧɆ ˰ Ǹ˷ʧ̻΃˓Ǹʹʧ̇˷, ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ ʅ̇ͅ ʹ ʔɤ ˰ ɤͅʊʧ˷ʊ 
̇ʅ ͣ ̻ɤɆʧɤͣ ˷ ̇Ψ ̻ ͅɤͣɤ˷ʹ ʹ ʔɤ˰ͣɤ˓Τɤͣ Ǹʹ ʹ ʔɤ ˰ ̇˓ɤɆ΃˓Ǹͅ ˓ ɤΤɤ˓ռ Tʔɤ ɒʧͣʹʧ˷Ɇʹʧ̇˷ͣ ȿɤʹΨɤɤ˷ 
ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣ, ǸͅʹʧʅʧɆʧǸ˓ Ǹ˷ɒ ȿʧ̇˓̇ʊʧɆǸ˓, թȿ̇ͅ˷ժ Ǹ˷ɒ թ˰Ǹɒɤժ, ɤαʹɤͅ˷Ǹ˓ Ǹ˷ɒ ʧ˷ʹɤͅՑ
˷Ǹ˓, Ǹ˷ɒ ʧ˷ȿ̇ͅ˷ Ǹ˷ɒ Ɇ̇˷ͣʹͅ΃Ɇʹɤɒ, ̻ͅɤΤʧ̇΃ͣ˓ζ Ǹͣͣ΃˰ɤɒ ΃˷ȿͅɤǸˋǸȿ˓ɤ, ˷̇Ψ Ǹͣͣ΃˰ɤ Ǹ˷ 
ʧ˷ɆͅɤǸͣʧ˷ʊ˓ζ ΤǸͅʧǸȿ˓ɤ ʊ΃ʧͣɤռ Sʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ ʹʔɤ ɤͣͣɤ˷Ɇɤ ̇ʅ ˓ʧʅɤ Ǹͣ Ψɤ˓˓ Ǹͣ Ǹ ˷ɤΨ ͣɆʧՑ
ɤ˷ʹʧʅʧɆǸ˓˓ζ Ǹ˷ɒ ʹ ɤɆʔ˷ʧɆǸ˓˓ζ ɤ˷ʊʧ˷ɤɤͅɤɒ ̇ ȿ˃ɤɆʹ, ʹ ʔʧͣ ɒζ˷Ǹ˰ʧɆ Ǹ˷ɒ ˰ Ǹ˓˓ɤǸȿ˓ɤ ˓ ʧΤʧ˷ʊ ɤ˷ʹʧʹζ 
ͅɤΤɤǸ˓ͣ ʹʔǸʹ ̇΃ͅ ˷̇ʹʧ̇˷ͣ ̇ʅ ʧ˷ɒʧΤʧɒ΃Ǹ˓ʧʹζ, Իʧ˰Լ˰̇ͅʹǸ˓ʧʹζ, Իʧ˰Լ˰ǸʹɤͅʧǸ˓ʧʹζ Ǹ˷ɒ ʔζȿͅʧɒʧʹζ 
Ǹͅɤ ȿɤɆ̇˰ʧ˷ʊ ɤΤɤͅ ˰̇ͅɤ ˰Ǹ˓˓ɤǸȿ˓ɤ ʹʔɤ˰ͣɤ˓Τɤͣռ

�̇ͅ˰ ʹ ʧͣͣ΃ɤ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ ʹ ̇ ʹ ʔɤ ͅ ɤǸ˓˰ͣ ̇ ʅ ͅ ɤ̻̇ͅɒ΃ɆʹʧΤɤ ͣ Ɇʧɤ˷Ɇɤ, Ɇ΃˓ʹ΃ͅʧ˷ʊ ʹ ʔɤ ˓ ʧΤʧ˷ʊ 
Ɇɤ˓˓ ̇΃ʹͣʧɒɤ ʹʔɤ ȿ̇ɒζ ʔǸͣ ʹ΃ͅ˷ɤɒ ʹʔɤ Ɇɤ˓˓ ʧ˷ʹ̇ ˰ǸʹɤͅʧǸ˓ ʅ̇ͅ Ǹͅʹʧͣʹͅζ, Ǹ˷ɒ ʹͅǸ˷ͣ˰΃ʹɤɒ 
ͣɆʧɤ˷ʹʧͣʹͣ ʧ˷ʹ̇ Ǹ˓Ɇʔɤ˰ʧͣʹͣ ̇ʅ ʹʔɤ ˓ʧΤʧ˷ʊռ Aͣ ˓ʧΤʧ˷ʊ Ɇɤ˓˓ͣ ȿɤɆǸ˰ɤ ɒɤʹǸɆʔɤɒ ʅ̇ͅ˰ ʹʔɤ 
ȿ̇ɒʧɤͣ ʹ ʔǸʹ ʹ ͅǸɒʧʹʧ̇˷Ǹ˓˓ζ ʔ̇ͣʹɤɒ ʹ ʔɤ˰, ʹ ʔɤζ ʹ ͅǸ˷ͣʅ̇ͅ˰ɤɒ ʧ˷ʹ̇ ˓ ʧΤʧ˷ʊ ˰ ǸʹɤͅʧǸ˓ͣ ʅ̇ͅ ǸͅʹʧͣՑ
ʹʧɆ ɤᾳ̻ɤͣͣʧ̇˷, ʹ ΃ͅ˷ʧ˷ʊ ʹ ʔɤ ɤͣͣɤ˷Ɇɤ ̇ ʅ ˓ ʧʅɤ ʧ˷ʹ̇ Ǹ˷ ΃˷ʹɤʹʔɤͅɤɒ Ǹ˷ɒ ˰ Ǹ˓˓ɤǸȿ˓ɤ ˰ ɤɒʧ΃˰ռ 
Dʧͣͅ΃̻ʹʧ˷ʊ ʹʔɤ ȿ̇ͅɒɤͣͅ ȿɤʹΨɤɤ˷ ȿʧ̇˓̇ʊʧɆǸ˓ ɤΤ̇˓΃ʹʧ̇˷ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸͅʹʧՑ
ʅʧɆɤ, ʹʔɤͣɤ ɤ˷ɒ΃ͅʧ˷ʊ ˓ʧʅɤ ɤ˷ʹʧʹʧɤͣ Ɇ̇˷ʅ̇ͅ˷ʹ ΃ͣ Ψʧʹʔ ʹʔɤ ́΃ɤͣʹʧ̇˷ ̇ʅ ʔ̇Ψ ʹʔɤ 
ɤΤɤͅՑͣʔʧʅʹʧ˷ʊ ˓ʧʅɤՑʅ̇ͅ˰ͣ Ǹ˷ɒ ͣ΃ȿͣʹǸ˷Ɇɤͣ ȿζ ΨʔʧɆʔ Ψɤ Ǹͣ ͣ΃ȿ˃ɤɆʹͣ Ǹͅɤ ɤ˰ȿ̇ɒՑ
ʧɤɒ ͅɤɆ̇˷ʅʧʊ΃ͅɤ ̇΃ͅ Ɇ̇˰̻ͅɤʔɤ˷ͣʧ̇˷ ̇ʅ թʔ΃˰Ǹ˷ʧʹζժ ʧʹͣɤ˓ʅռ CǸ˷ ʹʔʧͣ ˓ʧΤʧ˷ʊ ɤ̻ʧʹ̇˰ɤ 
̇ʅ ɆʔǸ˷ʊɤ, ȿζ ˷ǸΤʧʊǸʹʧ˷ʊ Ǹ ʹɤ˷ͣʧ̇˷ ȿɤʹΨɤɤ˷ Իȿʧ̇ԼʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʔ΃˰Ǹ˷ՑɒɤͅʧΤɤɒ 
̇ȿ˃ɤɆʹ Ǹ˷ɒ ʧ˷˷Ǹʹɤ˓ζ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹ, ʧ˷ʹɤͅΤɤ˷ɤ ʧ˷ ɒʧͣɆ̇΃ͣͅɤͣ ̇ʅ ˰ɤɒʧɆʧ˷ɤ Ǹ˷ɒ 
ʔɤǸ˓ʹʔ, ̇ͅ ʧ˷ ʹʔɤ ɒɤȿǸʹɤͣ Ǹ̇ͅ΃˷ɒ ΨʔǸʹ Ɇ̇˷ͣʹʧʹ΃ʹɤͣ Ǹ թ˷̇ͅ˰Ǹ˓ժ ̇ͅ թǸȿ˓ɤժ ȿ̇ɒζ, ȿζ 
̇ʅʅɤͅʧ˷ʊ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ɆʔǸͅǸɆʹɤͅʧύǸʹʧ̇˷ͣ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤͣ ̇ʅ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹ ʧʹͣɤ˓ʅԵ 
ḢΨ ɒ̇ɤͣ ʹʔʧͣ Իȿʧ̇ԼʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʔ΃˰Ǹ˷ՑɒɤͅʧΤɤɒ ̇ȿ˃ɤɆʹ ʧ˷ʅ˓΃ɤ˷Ɇɤ ʹʔɤ ʧɒɤǸ ̇ʅ ʹʔɤ 
ʔ΃˰Ǹ˷˓ζ innate ͣ΃ȿ˃ɤɆʹԵ
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ǈ̇ͅˋʧ˷ʊ Ψʧʹʔ ʔ΃˰Ǹ˷ Ɇɤ˓˓ͣ ʧͣ Ǹ˷ ʧ˷ʹʧ˰Ǹʹɤ, ʅǸͣɆʧ˷Ǹʹʧ˷ʊ Ǹ˷ɒ ˷ ΃ͅʹ΃ͅʧ˷ʊ ɤα̻ɤՑ
ͅʧɤ˷Ɇɤռ Tʔɤζ ͅɤ́΃ʧͅɤ Ɇ̇˷ʹʧ˷΃̇΃ͣ ɆǸͅɤ, Ǹ ʊɤ˷ʹ˓ɤ ʹ̇΃Ɇʔ, Ǹ˷ Ǹʹʹɤ˷ʹʧΤɤ ɤζɤ, 
Ǹ˷ɒ Ǹ ɒ΃ʹζ ̇ʅ ʅ̇ͣʹɤͅʧ˷ʊ Ψʧʹʔʧ˷ Ǹ ͣ΃̻̻̇ͅʹʧΤɤ,Ǹ˰ɤ˷Ǹȿ˓ɤ Ǹ˷ɒ Փ Ǹȿ̇Τɤ Ǹ˓˓ 
Փ ͣǸʅɤ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹռ Tʔɤζ Ǹͅɤ ȿǸʹʔɤɒ ɒǸʧ˓ζ ʧ˷ Ǹ˷ ΃˷ͣ΃˓˓ʧɤɒ ˰ɤɒʧ΃˰, ʅɤɒ 
ȿζ ˷΃ʹͅʧɤ˷ʹ ͣ΃ȿͣʹǸ˷Ɇɤͣ, ˋɤ̻ʹ ʧ˷ ΨǸͅ˰ Ǹ˷ɒ ȿ˓Ǹ˷ˋɤʹɤɒ Τɤͣͣɤ˓ͣ, ̇ͅ Ɇ̇̇˓ɤɒ 
ɒ̇Ψ˷ ʅ̇ͅ ˓ Ǹʹɤͅ ɤ˷Ɇ̇΃˷ʹɤͣͅռ Iʹժͣ  Ǹ ̻ ̇ʧʊ˷Ǹ˷ʹ Ǹ˷ɒ ʔɤǸͅʹʅɤ˓ʹ Ɇ̇˷˷ɤɆʹʧ̇˷, ΨʔʧɆʔ 
ȿͅʧ˷ʊͣ Ǹ ͣ ɤ˷ͣɤ ̇ ʅ ʅ΃˓ʅʧ˓˓˰ɤ˷ʹ ʹ ̇ ʹ ʔɤʧͅ ɒʧ˓ʧʊɤ˷ʹ ʊ΃ǸͅɒʧǸ˷ͣ Ǹͣ ʹ ʔɤ Ɇɤ˓˓ͣ ʹ ʔͅʧΤɤ 
Ǹ˷ɒ ʅ˓̇΃ͅʧͣʔ, ȿ΃ͅʊɤ̇˷ Ǹ˷ɒ ɒɤΤɤ˓̻̇ ʧ˷ ʹʔɤʧͅ ̇Ψ˷ Ǹ΃ʹ̇˷̇˰̇΃ͣ ΨǸζռ Tʔɤ 
̻̇ͅɆɤͣͣ ɆǸ˷ Ǹ˓ͣ̇ ɤΤ̇ˋɤ ʅɤɤ˓ʧ˷ʊͣ ̇ʅ Ɇ΃˓̻Ǹȿʧ˓ʧʹζ Փ ̇ͅ ɤΤɤ˷ ͣʔǸ˰ɤ Փ Ψʔɤ˷ 
̻̇ͅʊͅɤͣͣ ʧͣ ʔʧ˷ɒɤͅɤɒ Ǹ˷ɒ Ψʔɤ˷ Ɇɤ˓˓ͣ ɒʧɤ Իζ̇΃ ʅɤɤ˓Լ ȿɤʅ̇ͅɤ ʹʔɤʧͅ ʹʧ˰ɤռ 

Aͣ ʹ ʔɤ ʔ΃˰Ǹ˷ Ɇɤ˓˓ ȿɤɆ̇˰ɤͣ ʧ˷ʹɤʊͅǸʹɤɒ ʧ˷ʹ̇ ʹ ʔɤ ˰ ǸʹɤͅʧǸ˓, ʧʹ ͣ ʹǸͅʹͣ ʹ ̇ ʅ̇ͅ˰ 
ȿ̇˷ɒͣ Ψʧʹʔʧ˷ ʧʹͣ ͣ ʹͅ΃Ɇʹ΃ͅɤռ Lʧʅɤ ȿ΃ʧ˓ɒͣ ʧʹͣɤ˓ʅ ʧ˷ʹ̇ ͣ Ɇ΃˓̻ʹ΃ͅǸ˓ ʅ̇ͅ˰ͣ, ɆͅɤǸʹʧ˷ʊ 
Ǹ Ɇʔʧ˰ɤͅʧɆ ɤ˷ʹʧʹζ ʧ˷ ʹ ʔɤ ʔɤǸͅʹ ̇ ʅ ʹ ʔɤ ˰ ǸʹɤͅʧǸ˓ռ Tʔʧͣ ͣ ζ˰ȿʧ̇ʹʧɆ ɒǸ˷Ɇɤ ʹ ͅǸ˷ͣՑ
ʅ̇ͅ˰ͣ ʹʔɤͣɤ Ɇʔʧ˰ɤͅʧɆ ǸͅʹʧʅǸɆʹͣ ʧ˷ʹ̇ ͣ̇˰ɤʹʔʧ˷ʊ ȿɤζ̇˷ɒ ˰ɤͅɤ ͅɤ̻ͅɤͣɤ˷Ց
ʹǸʹʧ̇˷ͣ, ɤΤ̇˓Τʧ˷ʊ Ǹͣ ˓ʧΤʧ˷ʊ ɤ˷ʹʧʹʧɤͣ ʧ˷ ʔǸͅ˰̇˷ζ Ψʧʹʔ ʹʔɤ ͣɆ΃˓̻ʹ΃ͅɤͣ ʹʔɤζ 

Tʔɤ Cɤ˓˓ Իʔ΃˰Ǹ˷ ˰ɤͣɤ˷Ɇʔζ˰Ǹ˓ ͣʹɤ˰ Ɇɤ˓˓ͣ, Ǹ˓΃˰ʧ˷Ǹ, ԐԎԐԒՅ
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Ǹɒ̇ͅ˷ռ Tʔɤ ʧ˷ʔɤͅɤ˷ʹ Ǹ˰ȿʧʊ΃ʧʹζ ʧ˷ ʹʔɤ ˰ɤɒʧ΃˰ ʹʔɤͅɤʅ̇ͅɤ ̇ʅʅɤͣͅ Ǹͅʹʧͣʹͣ Ǹ 
ʅ̇ͅ˷ʹʧɤͅ Ψʔɤͅɤ ɆͅɤǸʹʧΤʧʹζ ͣʔǸ̻ɤͣ ˷̇ʹ ̇˷˓ζ ʹʔɤ ʅ̇ͅ˰ͣ ȿ΃ʹ Ǹ˓ͣ̇ ʹʔɤ Τɤͅζ 
ʅǸȿͅʧɆ ̇ʅ ̇΃ͅ ̇˷ʹ̇˓̇ʊʧɆǸ˓ ͣɤ˓Τɤͣռ

Tʔɤ ͅ ɤͣɤǸͅɆʔ ̇ ̻ɤ˷ɤɒ Ǹ Ɇ̇˷ɆɤʧΤǸȿ˓ɤ ̻ ̇ʹɤ˷ʹʧǸ˓ ʅ̇ͅ ʹ ʔɤͣɤ թȿͅɤǸʹʔʧ˷ʊժ ˰ ǸʹɤՑ
ͅʧǸ˓ͣ ʹ̇ ȿɤ ΃ͣɤɒ Ǹͣ ̻ɤͣ̇ͅ˷Ǹ˓ʧύɤɒ ȿ̇˷ɤ ʊͅǸʅʹͣ Ǹ˷ɒ Ǹͣ ǸͅʹʧͣʹʧɆ ˰Ǹʹʹɤͅ ʅ̇ͅ 
ʅ΃ʹ΃ͅɤ Cʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣռ Aɒɒʧʹʧ̇˷Ǹ˓˓ζ, ʧʹ ʔǸͣ ͣ ̻Ǹͅˋɤɒ ˷ ɤΨ ̻ ̇ͣͣʧȿʧ˓Ց
ʧʹʧɤͣ ʅ̇ͅ ʹʔɤ ʹͅǸ˃ɤɆʹ̇ͅζ ̇ʅ ˰ζ Ψ̇ͅˋ, ʹ̇ΨǸͅɒͣ թ˓ʧΤʧ˷ʊժ ȿ̇ɒζ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ͣ 
ʹʔǸʹ ȿ˓ɤ˷ɒ Ǹͅʹ, ̇ͅȿ̇ʹʧɆͣ, ͣʹɤ˰ՑɆɤ˓˓ ͅɤͣɤǸͅɆʔ Ǹ˷ɒ ȿʧ̇˰ǸʹɤͅʧǸ˓ ͣɆʧɤ˷Ɇɤռ
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ʔ΃˰Ǹ˷ ˰ɤͣɤ˷Ɇʔζ˰Ǹ˓ ͣʹɤ˰ Ɇɤ˓˓ͣ

DɤʹɤɆʹʧ˷ʊ Ǹ˷ɒ ˰ɤǸͣ΃ͅʧ˷ʊ ʊ̇ͅΨʹʔ ΃ͣʧ˷ʊ ʹʔɤ ͣʹǸʧ˷ʧ˷ʊ ˰ɤʹʔ̇ɒ
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Scientific Protocol

Pre-characterized human bone marrow derived mesenchymal stem 

cells (hMSC) were acquired from a commercial source. Number 

of cells – 41 million. Differentiation into adipogenic, 

chondrogenic, and osteogenic lineages has been reported.

Cryopreserved hMSC were kept in liquid nitrogen vapour at -180°C 

until use. For thawing, cells were incubated at 37°C and mixed 

with pre-warmed thawing media (DMEM/F-12, 20% FBS, both Gibco). 

After thawing cells were pelleted by centrifugation at 500 x g 

for 5 min and resuspended in growth media (DMEM/F-12, 10% FBS 

(both Gibco), 1 ng/ml bFGF (PeproTech) and 1% (v/v) penicillin/

streptomycin (Gibco). Viability and cell count assay was 

performed by NucleoCounter NC-200 (Chemometec). Viability of 

hMSC was 92 % and cell number was 40,5 x106.

Scaffold biomaterial was pre-soaked in growth media for 1h before 

hMSC seeding. Growth media was removed, and cell suspension was 

applied onto material dropwise. Cells were allowed to attach for 

1h and afterwards growth media was added into cell culture flasks 

to cover entire pieces of material. Cells were grown on material 

in a humidified incubator at 37°C with an atmosphere containing 5% 

CO
2
 for 3 days. 

At the end of this period growth media was removed and cells were 

stained by MTT reagent (Methylthiazolyldiphenyl-tetrazolium 

bromide). MTT, a water-soluble yellow tetrazole is converted 

into insoluble purple formazan in the mitochondria of live 

cells by succinate dehydrogenase, an enzyme that cleaves the 

tetrazolium ring to tetrazole. Water-insoluble crystalline 

product, formazan, is accumulated in viable cells. For staining, 

5 mg/ml MTT (Sigma-Aldrich) was added to DMEM/F-12 to obtain the 

final 10% MTT concentration. Stained materials were incubated 

overnight at 37 °C and 5 % CO
2
. 

Fixing with epoxy…
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ǈʔʧ˓ɤ ʹʔɤ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʧ˷Τɤ˷ʹʧ̇˷ͣ ̇ʅ ʹʔɤ Ԑԏst Ɇɤ˷ʹ΃ͅζ Ǹͅɤ ɒͅǸ˰ǸʹʧɆǸ˓˓ζ ɤαʹɤ˷ɒʧ˷ʊ 
ʔ΃˰Ǹ˷ ̻̇Ψɤͣͅ, ʹʔɤζ Ǹͅɤ Ǹ˓ͣ̇ ɤ̇ͅɒʧ˷ʊ ̇΃ͅ Ǹͣͣ΃˰̻ʹʧ̇˷ͣ Ǹȿ̇΃ʹ ʔ΃˰Ǹ˷ Ǹ΃ʹ̇˷̇˰ζ, 
ʧɒɤ˷ʹʧʹζ Ǹ˷ɒ ΃˷ʧ́΃ɤ˷ɤͣͣռ Tʔɤ ˷̇ʹʧ̇˷ ̇ʅ ʔ΃˰Ǹ˷ͣ ̇ɆɆ΃̻ζʧ˷ʊ Ǹ ̻ͅʧΤʧ˓ɤʊɤɒ ̻˓ǸɆɤ ̇ʅ 
˰̇ͅǸ˓ Ǹ˷ɒ ̇˷ʹ̇˓̇ʊʧɆǸ˓ ͣ΃̻ɤͅʧ̇ͅʧʹζ ̇Τɤͅ Ǹ˓˓ ̇ʹʔɤͅ ˓ʧʅɤՑʅ̇ͅ˰ͣ ʔǸͣ ˓̇˷ʊ ȿɤɤ˷ ͅɤʧ˷ʅ̇ͅɆɤɒ 
ȿζ CʔͅʧͣʹʧǸ˷ʧʹζ, Ǹ˷ɒ ΨǸͣ ʊ̇ͅ΃˷ɒɤɒ ʧ˷ ʹʔɤ ȿɤ˓ʧɤʅ ʧ˷ Ǹ ʔʧɤͅǸͅɆʔʧɆǸ˓ ̇ͅɒɤ ռͅ U˷ʹʧ˓ ʹʔɤ 
ɤ˷ɒ ̇ʅ ʹʔɤ ԏԘth Ɇɤ˷ʹ΃ͅζ ʹʔɤ ɒ̇˰ʧ˷Ǹ˷ʹ ̻ɤ̻ͣͅɤɆʹʧΤɤ ̻˓ǸɆɤɒ ʔ΃˰Ǹ˷ͣ ʧ˷ Ǹ ̻ͅʧΤʧ˓ɤʊɤɒ 
̻̇ͣʧʹʧ̇˷ ȿɤʹΨɤɤ˷ ʹʔɤ Ǹ˷ʊɤ˓ͣ Ǹ˷ɒ Ǹ˓˓ ˷̇˷Ցʔ΃˰Ǹ˷ Ǹ˷ʧ˰Ǹ˓ͣռ CͅɤǸʹɤɒ ʧ˷ ʹʔɤ ʧ˰Ǹʊɤ ̇ʅ 
�̇ɒ, թɒʧʅʅɤͅɤ˷ʹ ʅ̇ͅ˰ ʹʔɤ ͅɤͣʹ ̇ʅ CͅɤǸʹʧ̇˷, Ǹ ˓ʧʹʹ˓ɤ ˓̇Ψɤͅ ʹʔǸ˷ ʹʔɤ Ǹ˷ʊɤ˓ͣժ, ʔ΃˰Ǹ˷ͣ Ǹͅɤ 
ʹʔɤ ̻̇ͣͣɤͣͣ̇ͣͅ ̇ʅ ȿ̇ʹʔ Ǹ ͣ̇΃˓ Ǹ˷ɒ Ǹ ˰ʧ˷ɒ, ̻ͣʧͅʧʹ΃Ǹ˓ Ǹͣ Ψɤ˓˓ Ǹͣ Ɇ̻̇̇ͅͅɤǸ˓ ȿɤʧ˷ʊͣ, ͣɤʹ 
Ǹ̻Ǹͅʹ Ǹ˷ɒ Ǹȿ̇Τɤ ʹʔɤ ͅɤͣʹ ̇ʅ ʹʔɤ Ψ̇ͅ˓ɒ, թǸ˓˓ ʹʔʧ˷ʊͣ ΃˷ɒɤͅ ʔʧͣ ʅɤɤʹ, Ǹ˓˓ ͣʔɤɤ̻ Ǹ˷ɒ ̇αɤ˷, 
Ǹ˷ɒ Ǹ˓ͣ̇ ʹʔɤ ȿɤǸͣʹͣժ ՄŶͣǸ˓˰ Ԙ: Ԕ՞ԘՅռ 

Aͣ ˰ɤ˷ʹʧ̇˷ɤɒ ʧ˷ ʹʔɤ ͣɤɆʹʧ̇˷ թTʔɤ ͣʔ̇Ɇˋ ̇ʅ ʹʔɤ ˷ɤΨժ Ի̻̻ռ ԔԙՅ, Ψʧʹʔ ʹʔɤ ɤ˰ɤͅՑ
ʊɤ˷Ɇɤ ̇ ʅ CǸͅʹɤͣʧǸ˷ ɒ΃Ǹ˓ʧͣ˰, ʹ ʔɤ ȿɤ˓ʧɤʅ ʹ ʔǸʹ ʔ΃˰Ǹ˷ͣ Ǹͅɤ ͣ ΃̻̻̇ͣɤɒ˓ζ ɒʧͣʹʧ˷Ɇʹ ʅ̇ͅ˰ Ǹ˷ɒ 
ʧ˷ʹͅʧ˷ͣʧɆǸ˓˓ζ ΃˷˓ʧˋɤ ̇ ʹʔɤͅ ˷ ̇˷Ցʔ΃˰Ǹ˷ ɤ˷ʹʧʹʧɤͣ ΨǸͣ ʅ΃ͅʹʔɤͅ ͅ ɤʧ˷ʅ̇ͅɆɤɒռ Rɤ˷ɨ DɤͣɆǸͅʹɤͣժ 
ʅǸ˰̇΃ͣ Ǹͣͣɤͅʹʧ̇˷ ծɆ̇ʊʧʹ̇ ɤͅʊ̇ ͣ΃˰կ ԻծI ʹʔʧ˷ˋ, ʹʔɤͅɤʅ̇ͅɤ I Ǹ˰կԼ ǸͣɆͅʧȿɤͣ ΃˷ʧ́΃ɤ˷ɤͣͣ 
ʹ̇ ̇΃ͅ ɆǸ̻ǸɆʧʹζ ʅ̇ͅ Ɇ̇ʊ˷ʧʹʧΤɤ ʹʔ̇΃ʊʔʹ, Ǹ˷ɒ Τʧͅʹ΃ɤ ʅ̇ͅ ͅɤǸͣ̇˷ Ǹ˷ɒ ˓Ǹ˷ʊ΃Ǹʊɤռ Hɤ ̻̇ͣՑ
ʧʹɤɒ ʹʔǸʹ Ǹ˷ʧ˰Ǹ˓ͣ, ̻˓Ǹ˷ʹͣ Ǹ˷ɒ ˷Ǹʹ΃ͅɤ Ψɤͅɤ Ɇ̇˰̻̇ͣɤɒ ̇ʅ ˰ɤɆʔǸ˷ʧɆǸ˓ ˰Ǹʹʹɤ ,ͅ Ψʔʧ˓ɤ 
�̇ɒ ΨǸͣ ̻΃ͅɤ˓ζ ̇ʅ ˰ʧ˷ɒ, ΨʔɤͅɤǸͣ ʔ΃˰Ǹ˷ͣ Ψɤͅɤ Ǹ˷ ΃˷̻ǸͅǸ˓˓ɤ˓ɤɒ Ǹ˰Ǹ˓ʊǸ˰Ǹʹʧ̇˷ ̇ʅ 
ȿ̇ʹʔ ՄAȿͅǸ˰, ԐԎԏԎՅռ DɤͣɆǸͅʹɤͣժ ˰ʧ˷ɒՓȿ̇ɒζ ɒʧɆʔ̇ʹ̇˰ζ ʔǸͣ ʧ˷ʅ˓΃ɤ˷Ɇɤɒ ʹʔɤ ʹͅǸ˃ɤɆՑ
ʹ̇ͅζ ̇ʅ ˰΃Ɇʔ E΃̻̇ͅɤǸ˷ ̻ʔʧ˓̻̇ͣ̇ʔζռ ḢΨɤΤɤ ,ͅ ʹʔɤ ǸɒΤɤ˷ʹ ̇ʅ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ʹʔɤ̇ͅʧɤͣ 
Ǹ˷ɒ ǸɒΤǸ˷Ɇɤͣ ʧ˷ ʊɤ˷ɤʹʧɆͣ ʔǸΤɤ ɆʔǸ˓˓ɤ˷ʊɤɒ ʹʔʧͣ ʹͅǸɒʧʹʧ̇˷Ǹ˓, ̇Τɤͅ˓ζ ͣʔǸ̻ͅ ɒʧͣʹʧ˷Ɇʹʧ̇˷, 

Almost Human

What kind of imaginary creature is man?  
What novelty, what monster,  

what chaotic, (self-)contradictory character,  
what prodigious creature or beast?

Blaise Pascal, Pensées, 1670
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ɒɤͣʹǸȿʧ˓ʧύʧ˷ʊ ̇ ΃ͅ ̻ ΃̻̇ͅͅʹɤɒ˓ζ թɒʧΤʧ˷ɤժ ͣ ʹǸʹ΃ͣ Ǹ˷ɒ ̇ ΃ͅ ͣ ΃̻ɤͅʧ̇ͅʧʹζ ̇ Τɤͅ ̇ ʹʔɤͅ ɆͅɤǸʹ΃ͅɤͣռ 
Aͣ ̻ɤ̻̇˓ɤ ʔǸΤɤ ȿɤɤ˷ ʹͅǸ˷ͣɆɤ˷ɒʧ˷ʊ Փ ̇ͅ ʹͅǸ˷ͣʊͅɤͣͣʧ˷ʊ Փ ʹʔɤʧͅ ȿʧ̇˓̇ʊζ ʹʔ̇ͅ΃ʊʔ ʹʔɤ 
̻̇Ψɤͅ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊζ, ɤʅʅɤɆʹʧΤɤ˓ζ ɤαʹɤ˷ɒʧ˷ʊ ʹ ʔɤʧͅ ͣ ɤ˷ͣ̇ͅζ Ǹ̻̻ǸͅǸʹ΃ͣ ՄMɆL΃ʔǸ˷, ԏԙԖԓՅ, 
ʹʔɤζ ʔǸΤɤ Ǹʹ ʹ ʔɤ ͣ Ǹ˰ɤ ʹ ʧ˰ɤ ȿɤɤ˷ ɒɤ˓Τʧ˷ʊ ɤΤɤͅ ɒɤɤ̻ɤͅ ʧ˷ʹ̇ ʹ ʔɤʧͅ թ̇ʹʔɤͅժ ͣ ʧɒɤͣ Փ ʹ ʔ̇ͣɤ 
̇ʅ ʹ ʔɤ Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ ʹ ʔɤ ˰ ɤɆʔǸ˷ʧͣʹʧɆռ Aɤʅ̇ͅɤ ˓ ̇˷ʊ, ΨʔǸʹ ʧʹ ˰ ɤǸ˷ͣ ʹ ̇ ȿɤ ʔ΃˰Ǹ˷ ȿɤɆǸ˰ɤ 
ʧ˷ͣɤ̻ǸͅǸȿ˓ɤ ʅ̇ͅ˰ ʧʹͣ ͣ΃̻̻̇ͣɤɒ Ǹ˷ʧ˰Ǹ˓Ս˰ǸɆʔʧ˷ɤ թ̇ʹʔɤͅժռ

I˷ The Open: Man and Animal ՄԐԎԎԓՅ, �ʧ̇ͅʊʧ̇ AʊǸ˰ȿɤ˷ ɤαǸ˰ʧ˷ɤͣ ʹ ʔɤ ͣ ɤ̻ǸͅǸʹɤɒ 
̻Ǹʹʔͣ ̇ʅ Ǹ˷ʧ˰Ǹ˓ͣ Ǹ˷ɒ ʔ΃˰Ǹ˷ͣռ Hɤ Ψͅʧʹɤͣ Ǹȿ̇΃ʹ ʹʔɤ ʔʧͣʹ̇ͅζ ̇ʅ ʹʔɤ թǸ˷ʹʔ̻̇̇ͅ˓̇ʊʧɆǸ˓ 
˰ǸɆʔʧ˷ɤժ ̇ʅ ʔ΃˰Ǹ˷ʧͣ˰, Ǹͣ Ǹ ͣʹ̇ͅζ ̇ʅ ʹʔɤ թ˰ζͣʹɤͅζ ̇ʅ ͣɤ̻ǸͅǸʹʧ̇˷ժ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ 
Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓ͣռ Sʹͅɤͣͣʧ˷ʊ ʹʔǸʹ ʹʔɤ Ɇ̇˷Ɇɤ̻ʹ ̇ʅ ʔ΃˰Ǹ˷ ˷Ǹʹ΃ͅɤ ʧͣ ʧ˷ʔɤͅɤ˷ʹ˓ζ ̻̇ͅȿ˓ɤ˰ǸʹʧɆ, 
ʔɤ Ɇ̇˷Ɇ˓΃ɒɤͣ ʹʔǸʹ ծ˰Ǹ˷ ԽsicԿ ʧͣ Ǹ˷ Ǹ˷ʧ˰Ǹ˓ ʹʔǸʹ ˰΃ͣʹ ͅɤɆ̇ʊ˷ʧύɤ ʧʹͣɤ˓ʅ Ǹͣ ʔ΃˰Ǹ˷ ʹ̇ ȿɤ 
ʔ΃˰Ǹ˷կ ՄAʊǸ˰ȿɤ˷, ԐԎԎԓ, ̻ ռ ԐԖՅռ I˷ ̇ ʹʔɤͅ Ψ̇ͅɒͣ, ʅ̇ͅ ΃ͣ ʹ ̇ ʹ ͅ΃˓ζ ɤ˰ȿ̇ɒζ ̇ ΃ͅ ʔ΃˰Ǹ˷ʧʹζ, 
Ψɤ ˰΃ͣʹ ʧ˷ΤɤͣʹʧʊǸʹɤ ծ˷̇ʹ ʹʔɤ ˰ɤʹǸ̻ʔζͣʧɆǸ˓ ˰ζͣʹɤͅζ ̇ʅ Ɇ̇˷˃΃˷Ɇʹʧ̇˷, ȿ΃ʹ ͅǸʹʔɤͅ ʹʔɤ 
̻ͅǸɆʹʧɆǸ˓ Ǹ˷ɒ ̻̇˓ʧʹʧɆǸ˓ ˰ζͣʹɤͅζ ̇ʅ ͣɤ̻ǸͅǸʹʧ̇˷կ ՄAʊǸ˰ȿɤ˷, ԐԎԎԓ, ̻ռ ԏԒԏՅռ 

A˓ʹʔ̇΃ʊʔ ʧ˷ ̇΃ͅ ˰̇ͅɤ ͅɤɆɤ˷ʹ ʔʧͣʹ̇ͅζ Ψɤ ʔǸΤɤ ȿɤɤ˷ Ǹȿ˓ɤ ʹ̇ ȿ̇ͅǸɒɤ˷ ̇΃ͅ ΃˷ɒɤͅՑ
ͣʹǸ˷ɒʧ˷ʊ ̇ʅ ΨʔǸʹ Ɇ̇΃˷ʹͣ Ǹͣ ʔ΃˰Ǹ˷, ˰΃Ɇʔ ̇ʅ ̇΃ͅ Ɇ΃˓ʹ΃ͅɤ ͣʹʧ˓˓ ̻̇ɤͅǸʹɤͣ ̇˷ ʹʔɤ 
Ǹͣͣ΃˰̻ʹʧ̇˷ ʹʔǸʹ ʔ΃˰Ǹ˷ͣ Ǹͅɤ ́΃Ǹ˓ʧʹǸʹʧΤɤ˓ζ ɒʧʅʅɤͅɤ˷ʹ ʅ̇ͅ˰ ̇ʹʔɤͅ ɤ˷ʹʧʹʧɤͣռ Tʔʧͣ ˰Ǹˋɤͣ 
ʹʔɤ ǸɒΤǸ˷Ɇɤ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɤͣ Ǹ˷ɒ ʹʔɤ ̻̇ͣͣʧȿ˓ɤ ̻ɤͅ˰ɤǸȿʧ˓ʧʹζ ̇ʅ ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅՑ
ʧɤͣ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ Ǹ˷ɒ ΃˷Ɇ̇˰ʅ̇ͅʹǸȿ˓ɤ ʅ̇ͅ ˰Ǹ˷ζ ̻ɤ̻̇˓ɤռ ǈʔʧ˓ɤ ˷ɤΨ ʹɤɆʔ˷̇˓̇ʊʧɤͣ 
̻̇ͅΤʧɒɤ ˷̇Τɤ˓ Ǹ˷ɒ ʅǸͅՑͅɤǸɆʔʧ˷ʊ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ʅ̇ͅ ʔ΃˰Ǹ˷ ɒɤΤɤ˓̻̇˰ɤ˷ʹ Ǹ˷ɒ ɤΤ̇˓΃Ց
ʹʧ̇˷, ʹʔɤ ΨǸζͣ ʹʔɤζ Ǹͅɤ Ǹ̻̻˓ʧɤɒ ˰Ǹζ ʹʔͅɤǸʹɤ˷ ȿ̇ɒʧ˓ζ ʧ˷ʹɤʊͅʧʹζ, ɒɤɆɤ˷ʹͅǸ˓ʧύʧ˷ʊ ʹʔɤ 
ʔ΃˰Ǹ˷ ȿζ ȿ˓΃ͅͅʧ˷ʊ ʹʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ, Ǹ˷ʧ˰Ǹ˓ͣ, Ǹ˷ɒ ˰ǸɆʔʧ˷ɤͣռ 
Tʔʧͣ Ɇ̇˷ʹͅǸɒʧɆʹʧ̇˷ Ǹ˷ɒ Ɇ̇˷ʅ΃ͣʧ̇˷ ͣ ʹʧͣͅ ΃̻ ȿ̇ʹʔ ʹ ɤɆʔ˷̻̇ʔ̇ȿʧɆ Ǹ˷ɒ ʹ ɤɆʔ˷̻̇ʔʧ˓ɤ ͅ ɤǸɆՑ
ʹʧ̇˷ͣռ I˷ͣ̇ʅǸͅ Ǹͣ ˷ ̇Τɤ˓ ̻ ǸͅʹՑʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ Ǹͅɤ Ɇ̇˷Ɇɤͅ˷ɤɒ, Ψʔɤʹʔɤͅ ʹ ʔɤͣɤ Ǹͅɤ Ǹ˷ʧ˰Ǹ˓ͣ, 
˰ǸɆʔʧ˷ɤͣ ̇ͅ Փ ɤΤɤ˷ Ψ̇ͣͅɤ Փ ȿ̇ʹʔ, ʹʔʧͣ ́΃ɤͣʹʧ̇˷ ʧͣ ͅɤ˓ǸʹʧΤɤ˓ζ ΃˷Ψɤ˓Ɇ̇˰ɤ ʧ˷ ˰΃Ɇʔ 
̻΃ȿ˓ʧɆ ɒʧͣɆ̇΃ͣͅɤռ 

ծIʅ ̇ ˷˓ζ ʅ̇ͅ Ǹ ɒǸζ, Ǹ˷ɒ Ψʧʹʔ ʹ ʔɤ Ɇ̇˰̻˓ɤʹɤ ̻ ̇ͣͣʧȿʧ˓ʧʹζ ̇ ʅ ͅ ɤΤɤͣͅǸ˓, ζ̇΃ Ɇ̇΃˓ɒ ʹ ɤɆʔ˷̇˓̇ʊʧՑ
ɆǸ˓˓ζ ʹ ͅǸ˷ͣʅ̇ͅ˰ ʧ˷ʹ̇ Ǹ˷ζ ̻ ǸͅʹՑʔ΃˰Ǹ˷ ɆͅɤǸʹ΃ͅɤ Փ ʅ̇ͅ ʧ˷ͣʹǸ˷Ɇɤ, ʔǸΤɤ ζ̇΃ͅ ȿͅǸʧ˷ ʧ˰̻˓Ǹ˷ʹɤɒ 
ʧ˷ʹ̇ Ǹ ˰ ̇˷ˋɤζ, ζ̇΃ͅ ɤζɤͣ ͣ ΨǸ̻̻ɤɒ ʅ̇ͅ ʹ ʔǸʹ ̇ ʅ Ǹ˷ ɤǸʊ˓ɤ, ʹ Ǹʧ˓ ̇ ͅ ȿ̇ɒζ ̻ Ǹͅʹ ̇ ʅ Ǹ ɆǸʹ, ˓ ɤʊͣ 
̇ͅ Ǹͅ˰ͣ ̇ʅ Ǹ΃ʹ̇˰ǸʹǸ Փ ʧʅ ζ̇΃ Ɇ̇΃˓ɒ ɤα̻ɤͅʧɤ˷Ɇɤ Ǹ˷ζ ̇ʹʔɤͅ ʅ̇ͅ˰ ̇ʅ թȿɤʧ˷ʊժ, ΨʔʧɆʔ ̇˷ɤ 
Ψ̇΃˓ɒ ζ̇΃ Ɇʔ̇̇ͣɤԵկԒԗ Tʔɤͣɤ Ǹ˷ɒ ͣʧ˰ʧ˓Ǹͅ ́΃ɤͣʹʧ̇˷ͣ I ʔǸΤɤ Ǹͣˋɤɒ ʧ˷ Ɇ̇΃˷ʹ˓ɤͣͣ ̻΃ȿ˓ʧɆ 
ͣʧʹ΃Ǹʹʧ̇˷ͣ, ɆǸͣ΃Ǹ˓˓ζ ʧ˷ʹ̇ͅɒ΃Ɇʧ˷ʊ Ǹ Ɇ̇˓˓ɤǸʊ΃ɤ, ʅͅʧɤ˷ɒ ̇ ͅ ǸɆ́΃Ǹʧ˷ʹǸ˷Ɇɤ ʹ ̇ ʹ ʔɤ ͣ ΃ȿ˃ɤɆʹ ̇ ʅ 
ʧ˷ʹɤ̻ͣͅɤɆʧɤͣ Ɇʔʧ˰ɤͅǸͣ, Ǹ˷ɒ ˰ ̇ͣʹ ̇ ʅ ˰ ζ ̻ ̇ͅȿʧ˷ʊͣ ɤ˓ʧɆʧʹɤɒ Ǹ˷ ʧ˰˰ɤɒʧǸʹɤ, ΤʧͣɆɤͅǸ˓ ͅ ɤǸɆՑ
ʹʧ̇˷ Ǹ˷ɒ Ǹ ͣʹ̇ͅ˷ʊ Ǹ˷ʹʧ̻Ǹʹʔζ ʹ̇ ʹʔɤ ʧɒɤǸ ̇ʅ Ǹ˷ʧ˰Ǹ˓Փʔ΃˰Ǹ˷ՓʹɤɆʔ˷̇˓̇ʊζ ̻ɤͅ˰ɤǸʹʧ̇˷ͣռ 
Tʔɤ ˰Ǹ˃̇ͅʧʹζ ͅɤ̻ͣ̇˷ͣɤ ʹ̇ Ǹ ̻̇ͣͣʧȿ˓ɤ ȿͅɤǸɆʔ ̇ʅ ̇΃ͅ ̇Ψ˷ ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣ ΨǸͣ 

Ԓԗ    I˷ ԐԎԐԐ Ǹ˷ɒ ԐԎԐԒ, ɒ΃ͅʧ˷ʊ ʹʔɤ Public Research Colloquiums Ǹʹ A˷ʊɤΨǸ˷ɒʹɤ U˷ʧΤɤͣͅʧʹζ ʧ˷ 
Vʧɤ˷˷Ǹ, I Ǹͣˋɤɒ Ǹ΃ɒʧɤ˷Ɇɤ ˰ɤ˰ȿɤͣͅ ɤαǸɆʹ˓ζ ʹʔɤͣɤ ́΃ɤͣʹʧ̇˷ͣռ
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ɤʧʹʔɤͅ ʹ̇ ɆǸ˓˓ ʅ̇ͅ Ǹ ˰̇ͅǸʹ̇ͅʧ΃˰ ̇˷ ʅ΃ͅʹʔɤͅ ɤα̻ɤͅʧ˰ɤ˷ʹͣ ̇ͅ ɤαʔʧȿʧʹɤɒ Ǹ ˰ʧαʹ΃ͅɤ ̇ʅ ʅɤǸ ,ͅ 
ʧ˷Ɇ̇˰̻ͅɤʔɤ˷ͣʧ̇˷, Ǹ˷ɒ ɒɤ˷ʧǸ˓ռ �̇ͅ˰ ծI Ψ̇΃˓ɒ˷ժʹ ɆʔǸ˷ʊɤ Ǹ˷ζʹʔʧ˷ʊկ Ǹ˷ɒ ծǈɤ ɒ̇˷ժʹ ˷ ɤɤɒ 
ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʅ̇ͅ ʅɤ˓ʹ ɤα̻ɤͅʧɤ˷Ɇɤͣ ̇ ͅ ʹ ̇ Ɇ̇˷˷ɤɆʹ Ψʧʹʔ ˷ Ǹʹ΃ͅɤկ ԻΨʔʧ˓ɤ ͣ ʧʹʹʧ˷ʊ, ˃ ɤʹ˓Ǹʊʊɤɒ, 
ʧ˷ Ǹ ̇̇ͅ˰ ʅʧ˓˓ɤɒ Ψʧʹʔ ̻ͣɤǸˋɤͣͅ, ̻̇ͅ˃ɤɆʹ̇ͣͅ, ˰̇ȿʧ˓ɤ ɒɤΤʧɆɤͣ, Ǹ˷ɒ Ɇ̇ʅʅɤɤ ˰ǸɆʔʧ˷ɤͣԼ ʹ̇ 
ծIժɒ ̻ͅɤʅɤͅ ʹ̇ ʹͅǸ˷ͣʅ̇ͅ˰ ʧ˷ʹ̇ Ǹ˷̇ʹʔɤͅ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊՍʹǸˋɤ Ǹ ̻ʧ˓˓ ʹ̇ ʔɤ˓̻ ˰ɤ ʹʔʧ˷ˋ ȿɤʹʹɤͅՍ
̻΃ʹ ̇˷ ̻ͣɤɆʧǸ˓ ͣʔ̇ɤͣ ʹ̇ ʧ˷ɆͅɤǸͣɤ ˰ζ ΨǸ˓ˋʧ˷ʊ ̻ͣɤɤɒկ, ʹʔɤζ Ǹ˓˓ ͅɤʅ˓ɤɆʹɤɒ Ǹ˷ ̇ͣɆʧ˓˓Ǹʹʧ̇˷ 
ȿɤʹΨɤɤ˷ Ի̻ɤͅʔǸ̻ͣ ΃˷Ɇ̇˷ͣɆʧ̇΃ͣԼ Ǹ˷ʹʔ̻̇̇ͅɆɤ˷ʹͅʧͣ˰ Ǹ˷ɒ ͅɤΤ΃˓ͣʧ̇˷ռ 

ǈʔʧ˓ɤ ʹʔɤ ʧɒɤǸ ̇ʅ ̻ǸͅʹʧǸ˓ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹ ʅ̇ͅ ʔ΃˰Ǹ˷ ȿɤ˷ɤʅʧʹ ΨǸͣ 
ΤʧɤΨɤɒ Ǹͣ ̻ɤͅʅɤɆʹ˓ζ ˃΃ͣʹ, ʹʔɤ ǸɆʹ ̇ʅ ʧ˰Ǹʊʧ˷ʧ˷ʊ Ǹ˷ թ΃˷ʧ˰Ǹʊʧ˷Ǹȿ˓ɤժՑ̻ʧɆʹ΃ͅʧ˷ʊ ͣɤ˓ʅ Ǹͣ Ǹ 
ʅɤǸͅʅ΃˓ թ˓ժʔ̇˰˰ɤ ɒʧʅʅɨͅɤ˷ʹժ38 ΨǸͣ ɒʧΤɤͅʹɤɒ ʹ ̇ ʹ ʔɤ Ɇ̇˰ʅ̇ͅʹʧ˷ʊ Ɇ΃ͣʹ̇˰ͣ ̇ ʅ ʹ ɤɆʔ˷̻̇ʔ̇ȿʧǸ 
Ǹ˷ɒ ʹǸȿ̇̇ͣռ Sͅʧ˷ʧΤǸͣǸ˷ Ǹ˷ɒ ĎǸͣʹ΃ͅʧͅǸ˷ʊǸ˷ ՄԐԎԏԖՅ, ʅ̇ͅ ɤαǸ˰̻˓ɤ, ɤα̻˓Ǹʧ˷ ʹʔʧͣ ΤʧͣɆɤͅǸ˓ 
ʅɤɤ˓ʧ˷ʊ ̇ʅ ͅɤ̻΃˓ͣʧ̇˷ Ǹͣ ɤΤʧɒɤ˷Ɇɤ ̇ʅ ʹʔɤ ɒͅʧΤɤ ΃˷ɒɤͅ˓ζʧ˷ʊ ʔ΃˰Ǹ˷ ɤαɆɤ̻ʹʧ̇˷Ǹ˓ʧͣ˰ ʹ̇ 
ծ˰Ǹʧ˷ʹǸʧ˷ ʹ ʔɤ ̇ ˷ʹ̇˓̇ʊʧɆǸ˓ Ǹ˷ɒ ɤʹʔʧɆǸ˓ ɒʧΤʧɒɤ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ Ǹ˷ɒ Ǹ˓˓ ̇ ʹʔɤͅ ˓ ʧʅɤ 
ʅ̇ͅ˰ͣռռռկ ՄSͅʧ˷ʧΤǸͣǸ˷ ԰ ĎǸͣʹ΃ͅʧͅǸ˷ʊǸ˷, ԐԎԏԖ, ̻ռ ԒՅռ Tʔɤ ˰̇ͅǸ˓ ɒɤȿǸʹɤͣ ͣ΃̇ͅͅ΃˷ɒʧ˷ʊ 
ʹʔɤ ɆͅɤǸʹʧ̇˷ ̇ʅ ˷̇Τɤ˓ ȿɤʧ˷ʊͣ, ̇ͅ ʹʔɤ թͅʧʊʔʹժ Ǹ˷ɒ թ̻̻̇ͅɤͅժ ΃ͣɤ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɤͣ, ʹʔ΃ͣ 
ɒɤͅʧΤɤ ʅ̇ͅ˰ Ǹ˷ ծǸ˷ʹɤɆɤɒɤ˷ʹ Ɇ̇˰˰ʧʹ˰ɤ˷ʹ ʹ̇ ɆǸʹɤʊ̇ͅʧɤͣ ʹʔǸʹ Ǹͅɤ ʹʔɤ˰ͣɤ˓Τɤͣ ͣ΃ȿՑ
˃ɤɆʹ ʹ̇ ɒʧ̻ͣ΃ʹɤկ ՄSʹ̇΃ʹ, ԐԎԎԏ, ̻ռ ԏԔԘՅռ Sʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ ͣʹʧͅͅʧ˷ʊ ΃̻ ʧͣͣ΃ɤͣ ̇ʅ ̇˷ʹ̇˓̇ʊζ, 
ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʧ˷̻ͣʧͅɤ ˷ ɤΨ ̻ ̇˓ʧʹʧɆͣ, ˷ ̇ͅ˰ͣ Ǹ˷ɒ ʧ˰Ǹʊʧ˷Ǹͅʧɤͣ Ǹ̇ͅ΃˷ɒ ΨʔǸʹ ʹ ʔɤ ˷ Ǹʹ΃ͅɤ ̇ ʅ 
ʅ΃ʹ΃ͅɤ ʔ΃˰Ǹ˷ͣ Ψʧ˓˓ ȿɤռ Tʔɤ ͅɤǸɆʹʧ̇˷ͣ ʹ̇ ǸͅʹʧʅʧɆʧǸ˓ ȿɤʧ˷ʊͣ Ǹ˰̇˷ʊ ʹʔɤ ˷̇˷Ց̻ͣɤɆʧǸ˓ʧͣʹ 
̻΃ȿ˓ʧɆ Ǹͅɤ ʹʔ΃ͣ ɤΤʧɒɤ˷Ɇɤ ̇ʅ Ɇ̇˷Ɇɤͅ˷ͣ Ǹȿ̇΃ʹ ʹͅǸ˷ͣʊͅɤͣͣʧ̇˷ Ǹ˷ɒ ̇ͅɒɤ ,ͅ Ǹ˷ɒ Ǹȿ̇΃ʹ ʹʔɤ 
ɤʹʔʧɆǸ˓, ̻ ̇˓ʧʹʧɆǸ˓ Ǹ˷ɒ ͣ ̇ɆʧǸ˓ ʧ˰̻˓ʧɆǸʹʧ̇˷ͣ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ ʹ ʔǸʹ ɆʔǸ˓˓ɤ˷ʊɤ ʹ ʔɤ ȿ̇΃˷ɒǸͅʧɤͣ 
̇ʅ ʔ΃˰Ǹ˷ʧʹζռ 

ǈʧʹʔ Ǹ ˷̇ɒ ʹ̇ Sʹ Tʔ̇˰Ǹͣ Á΃ʧ˷Ǹͣ, MʧɆʔǸɤ˓ HǸ΃ͣˋɤ˓˓ɤͅ ΤʧɤΨͣ ʹʔʧͣ Ǹͣͣ΃˰̻ʹʧ̇˷ ̇ʅ 
ɤαɆɤ̻ʹʧ̇˷Ǹ˓ʧͣ˰ Ǹͣ ɤΤʧɒɤ˷Ɇɤ ̇ʅ ̇΃ͅ ˷ɤɤɒ ʹ̇ Ɇ̇˷ʅɤͅ ̇˷ ̇΃ͣͅɤ˓Τɤͣ Ǹ թ˷̇˰ɤ˷ ɒʧʊ˷ʧʹǸՑ
ʹʧͣժ, ̇ͅ Ǹ ɒʧʊ˷ʧʹζՑɆ̇˷ʅɤͅͅʧ˷ʊ ˷Ǹ˰ɤռ Iʹ ʧ˰̻˓ʧɤͣ ʹʔǸʹ ծȿɤʧ˷ʊ ʔ΃˰Ǹ˷, Ǹ˷ɒ ̻ɤͅʔǸ̻ͣ ɤΤɤ˷ 
ȿɤʧ˷ʊ թ̻Ǹͅʹ˓ζ ʔ΃˰Ǹ˷ժ, ʧͣ Ǹͣͣ̇ɆʧǸʹɤɒ Ψʧʹʔ Ǹ ̻ǸͅʹʧɆ΃˓Ǹͅ ˰̇ͅǸ˓ ͣʹǸʹ΃ͣ ʹʔǸʹ ʧͣ ɒɤɤ˰ɤɒ 
Ɇ̇˷ͣʧɒɤͅǸȿ˓ζ ʔʧʊʔɤͅ ʹʔǸ˷ ʹʔɤ ˰̇ͅǸ˓ ͣʹǸʹ΃ͣ ̇ʅ ˷̇˷Ցʔ΃˰Ǹ˷ͣկ ՄHǸ΃ͣˋɤ˓˓ɤ ,ͅ ԐԎԎԙ, ̻ռ 
ԙԙՅռ Tʔɤ ʹɤͅ˰ թʔ΃˰Ǹ˷ժ ʹʔɤͅɤʅ̇ͅɤ ʔǸͣ Ǹ ̻ɤͣͅ΃ǸͣʧΤɤ ̻̇Ψɤͅ Փ ʹʔɤ ̻̇Ψɤͅ ʹ̇ ̻΃ʹ ʅ̇ͅՑ
ΨǸͅɒ Ǹ˷ɒ ɒɤʅɤ˷ɒ ̇˷ɤժͣ  ̇Ψ˷ ʧɒɤǸͣ ̇ʅ ΨʔǸʹ ȿɤʧ˷ʊ ʔ΃˰Ǹ˷ ʧͣ Ǹ˷ɒ ΨʔǸʹ ʧʹ ͣʔ̇΃˓ɒ ȿɤռ 
Tʔɤͅɤʅ̇ͅɤ, ʹǸˋʧ˷ʊ HǸ΃ͣˋɤ˓˓ɤͅժͣ  Ǹ̻̻̇ͅǸɆʔ, ʹʔɤ Ǹ˷ͣΨɤͅ ʹ̇ ͣ΃Ɇʔ ́΃ɤͣʹʧ̇˷ͣ ɒɤ̻ɤ˷ɒͣ ̇˷ 
Ψʔɤʹʔɤͅ Ψɤ ʹʔʧ˷ˋ ʹʔǸʹ ̇΃ͅ թȿɤʧ˷ʊ ʔ΃˰Ǹ˷ժ ʧͣ Ǹ ͅɤͣ΃˓ʹ ̇ʅ ̇΃ͅ ˓Ǹ˷ʊ΃Ǹʊɤ, Ǹ̻̻ɤǸͅǸ˷Ɇɤ, 
ɆǸ̻ǸɆʧʹζ ʅ̇ͅ ͅ ɤǸͣ̇˷, ʊɤ˷ɤͣ, ɤ˰̇ʹʧ̇˷ͣ, ̇ ͅ ͣ ̇˰ɤ թʔʧʊʔɤͅժ, ͣ ΃̻̻̇ͣɤɒ˓ζ ɒʧΤʧ˷ɤ ͣ ̻ʧͅʧʹռ Iʹ ʧͣ 
ɒɤʹɤͅ˰ʧ˷ɤɒ ȿζ ծʔ̇Ψ Ψɤ ˃ ΃ͣʹʧʅζ Ǹ̻̻˓ζʧ˷ʊ, ̇ ͅ ɒɤ˷ζʧ˷ʊ, ʹ ʔɤ ʹ ɤͅ˰ ʹ ̇ Ǹ˷ ɤ˷ʹʧʹζկ, ʧ˷ ʔ̇Ψ Ψɤ 
ɒɤʅʧ˷ɤ ʹʔɤ ɤͣͣɤ˷Ɇɤ ̇ʅ թȿɤʧ˷ʊ ʔ΃˰Ǹ˷ժ ՄHǸ΃ͣˋɤ˓˓ɤ ,ͅ ԐԎԎԙ, ̻ռ ԙԙՅռ A˷ɒ ʹʔʧͣ ʧͣ ̻ͅɤɆʧͣɤ˓ζ 

ԒԘ    Tʔɤ Ṙ˰Ǹ˷ʧǸ˷ ʔʧͣʹ̇ͅʧǸ˷ L΃ɆʧǸ˷ ȦʧǸ ͅɤʅɤͣͅ ʹ̇ ʧ˰Ǹʊʧ˷Ǹͅζ ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ ʔζȿͅʧɒͣ Ǹͣ թ˓ժʔ̇˰˰ɤ 
ɒʧʅʅɨͅɤ˷ʹժ, ̇ ͅ թʹʔɤ ʔ΃˰Ǹ˷ ̇ ʹʔɤͅժռ I˷ ʔʧͣ ΤʧɤΨ, ˓ ժʔ̇˰˰ɤ ɒʧʅʅɨͅɤ˷ʹ ɤ˷ΤʧͣǸʊɤͣ ʹ ʔɤ ɤαǸɆʹ ̇ ̻̻̇ͣʧʹɤ ̇ ʅ ʔ΃˰Ǹ˷ʧʹζ, 
ʹʔɤͅɤʅ̇ͅɤ ̇΃ͅ Ǹʹʹʧʹ΃ɒʧ˷Ǹ˓ ͅɤǸɆʹʧ̇˷ͣ ʹ̇ ʧʹ ̇ͣɆʧ˓˓Ǹʹɤ ȿɤʹΨɤɤ˷ Τɤ˷ɤͅǸʹʧ̇˷ Ǹ˷ɒ ͅɤΤ΃˓ͣʧ̇˷ռ 
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ΨʔǸʹ ̻ͣǸΨ˷ͣ ͣ̇ ˰Ǹ˷ζ ɒɤȿǸʹɤͣ Ǹȿ̇΃ʹ ʹʔɤ ͣʹǸʹ΃ͣ ̇ʅ ʧ˷ʹɤ̻ͣͅɤɆʧɤͣ Ɇʔʧ˰ɤͅǸͣռԒԙ Tʔɤͣɤ 
Ǹͅɤ ˷ ̇ʹ ˃ ΃ͣʹ ɒɤȿǸʹɤͣ Ǹȿ̇΃ʹ ˰ Ǹˋʧ˷ʊ Ǹ˷ɒ ͅ ɤ˰Ǹˋʧ˷ʊ ͣ ̻ɤɆʧɤͣ Ǹ˷ɒ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ʔʧɤͅǸͅɆʔʧɆǸ˓ 
ȿ̇΃˷ɒǸͅʧɤͣ, ȿ΃ʹ Ǹȿ̇΃ʹ ˰Ǹˋʧ˷ʊ Ǹ˷ɒ ͅɤ˰Ǹˋʧ˷ʊ ɒɤɤ̻˓ζ ɤ˷ʹͅɤ˷Ɇʔɤɒ ʧɒɤ̇˓̇ʊʧɤͣ Ǹ˷ɒ ʅɤ˓ʹ 
ɤα̻ɤͅʧɤ˷Ɇɤͣռ 

I˷ɒɤɤɒ, ǸɆɆ̇ͅɒʧ˷ʊ ʹ̇ Ṙȿɤͅʹ Ǹ˷ɒ AǸζ˓ʧͣ ՄԐԎԎԒՅ, ʹʔɤ ͣʹǸ˷ɒǸͅɒ ͅɤ̻ͣ̇˷ͣɤ ̇ʅ ȿɤΨʧ˓Ց
ɒɤͅ˰ɤ˷ʹ ̇˷ ʹʔɤ ̻Ǹͅʹ ̇ʅ ̻΃ȿ˓ʧɆ ̻̇˓ʧɆζ˰Ǹˋɤͣͅ ͅɤʅ˓ɤαʧΤɤ˓ζ ʧ˷ʹ̇ͅɒ΃Ɇɤͣ Ǹ ɒɤɤ̻˓ζ ʔɤ˓ɒ ͣɤʹ 
̇ʅ ʹǸȿ̇̇ͣ, ȿʧǸͣɤͣ, Ǹ˷ɒ ̻̇ͅʔʧȿʧʹʧ̇˷ͣռ Ċ˰ȿʧ˷ʧ˷ʊ ɤ˓ɤ˰ɤ˷ʹͣ ʅ̇ͅ˰ ̻ͅɤΤʧ̇΃ͣ˓ζ ɒʧͣʹʧ˷Ɇʹ 
ɆǸʹɤʊ̇ͅʧɤͣ ̇ ͅ Ǹ˓˓̇Ψʧ˷ʊ ̇ ȿ˃ɤɆʹͣ Ǹ˷ɒ ǸɆʹʧ̇˷ͣ ʹ ̇ ɒɤΤʧǸʹɤ ʅ̇ͅ˰ ɤͣʹǸȿ˓ʧͣʔɤɒ Ɇ˓ǸͣͣʧʅʧɆǸʹʧ̇˷ 
ͣζͣʹɤ˰ͣ ʧͣ ͅ ɤ˃ɤɆʹɤɒ Ǹͣ Ǹ˷ ɤαǸ˰̻˓ɤ ̇ ʅ ծǸ˷̇˰Ǹ˓̇΃ͣ ̻ ͅǸɆʹʧɆɤͣ ʹ ʔǸʹ ʹ ʔͅɤǸʹɤ˷ Ɇʔɤͅʧͣʔɤɒ 
Ɇ̇˷Ɇɤ̻ʹ΃Ǹ˓ ȿ̇΃˷ɒǸͅʧɤͣկ ՄṘȿɤͅʹ ԰ AǸζ˓ʧͣ, ԐԎԎԒ, ̻ռ ԗՅռ O΃ͅ ˷ɤɤɒ ʹ̇ ʅ̇ͅɆɤ ʹʔʧ˷ʊͣ ʧ˷ʹ̇ 
ɤαʧͣʹʧ˷ʊ ɆǸʹɤʊ̇ͅʧɤͣ ʧͣ ɤΤʧɒɤ˷ʹ ʧ˷ ɒʧͣɆ΃ͣͣʧ̇˷ͣ ͣ ΃̇ͅͅ΃˷ɒʧ˷ʊ ʹ ʔɤ ɆͅɤǸʹʧ̇˷ ̇ ʅ ˷ ̇Τɤ˓ ȿɤʧ˷ʊͣ 
ʹʔǸʹ Ǹͅɤ ̻Ǹͅʹ ʔ΃˰Ǹ˷ռ Ċ˰ȿʧ˷ʧ˷ʊ ʔ΃˰Ǹ˷ ʊɤ˷ɤͣ ̇ͅ Ɇɤ˓˓ͣ Ψʧʹʔ ʹʔ̇ͣɤ ̇ʅ ˷̇˷Ցʔ΃˰Ǹ˷ 
Ǹ˷ʧ˰Ǹ˓ͣ ʧͣ ͣ ɤɤ˷ Ǹͣ ʧ˷ʔɤͅɤ˷ʹ˓ζ ΃˷˷Ǹʹ΃ͅǸ˓, Ɇ̇˷ͣɤ́΃ɤ˷ʹ˓ζ ɤΤ̇ˋʧ˷ʊ Ǹ˷ ǸɤͣʹʔɤʹʧɆͣ ̇ ʅ ˰ ̇˷Ց
ͣʹ̇ͣͅʧʹζ Ǹ˷ɒ ʔ̇̇ͅͅ ռͅ Ďɤ˓˓ζ H΃ͅ˓ɤζ ̻̇ʧ˷ʹͣ ̇΃ʹ ʧ˷ ʔɤͅ ɤͣͣǸζ ծRɤǸɒʧ˷ʊ ˓ʧˋɤ Ǹ˷ A˓ʧɤ˷կ ʹʔǸʹ 
ʹʔɤ Ǹ˰ȿʧʊ΃̇΃ͣ, ɒɤʅǸ˰ʧ˓ʧǸͅʧύɤɒ ʔ΃˰Ǹ˷ ȿ̇ɒζ, Ǹͣ ʧʹ ʧͣ ͅɤ˷ɒɤͅɤɒ թ̇ʹʔɤͅժ, ʧͣ Ǹ ͣζ˰̻ʹ̇˰ 
̇ʅ ˷ǸͅͅǸʹʧΤɤͣ ̇ʅ Ǹ˷αʧɤʹζ Ψʔɤͅɤȿζ ʹʔɤ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹ, ծɒʧͣ˰Ǹ˷ʹ˓ɤɒ Ǹ˷ɒ ɒɤ˰̇˓ʧͣʔɤɒկ, 
ʧͣ Ǹ̻̻̇ͅǸɆʔɤɒ Ǹͣ Ǹ ȿɤʧ˷ʊ ծΨʔ̇ͣɤ ʧ˷ʹɤʊͅʧʹζ ʧͣ Τʧ̇˓Ǹʹɤɒկ Ǹ˷ɒ Ψʔ̇ͣɤ ʧɒɤ˷ʹʧʹζ ȿ̇ͅɒɤͣͅ 
ծǸͅɤ ȿͅɤǸɆʔɤɒ ʅ̇ͅ˰ Ǹ˓˓ ͣʧɒɤͣկ ՄH΃ͅ˓ɤζ, ԏԙԙԔ, ̻ռ ԐԎԔՅռ Tʔɤ ΃˷ɒɤͅ˓ζʧ˷ʊ Ψ̇ͅͅζ Ǹȿ̇΃ʹ 
ʹʔɤ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ ̇ʅ ̻ǸͅʹՑʔ΃˰Ǹ˷ ɆͅɤǸʹ΃ͅɤͣ ʧͣ ʹʔ΃ͣ Ǹ˷ Ǹ˷αʧɤʹζ Ǹȿ̇΃ʹ ʹʔɤ ɆͅɤǸʹʧ̇˷ ̇ʅ 
ɆɤͅʹǸʧ˷ ˋʧ˷ɒͣ ̇ʅ ˷̇Τɤ˓ ȿɤʧ˷ʊͣ, ΨʔʧɆʔ Ψ̇΃˓ɒ ʧ˷ʹ̇ͅɒ΃Ɇɤ ȿ̇ʹʔ ˰̇ͅǸ˓ Ǹ˷ɒ ʧɒɤ̇˓̇ʊʧɆǸ˓ 
ɒʧ˓ɤ˰˰Ǹͣռ O΃ͅ ͅ ɤ˓΃ɆʹǸ˷Ɇɤ ʹ ̇ ʧ˰Ǹʊʧ˷ɤ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ʧ˷ ʹ ʔɤ ǸȿͣʹͅǸɆʹ, ̇ ͅ 
ʹ̇ ǸɆˋ˷̇Ψ˓ɤɒʊɤ ̇ ΃ͅ ˷ ɤɤɒ ʹ ̇ ʊ˓ʧ˰̻ͣɤ ʧ˷ʹ̇ ̻ ̇ͣͣʧȿ˓ɤ թ̇ʹʔɤͣͅժ, ʧͣ ʹ ʔ΃ͣ Ǹ ͅ ɤ̻΃ɒʧǸʹʧ˷ʊ ̇ ʅ ̇ ΃ͅ 
̻̇ʹɤ˷ʹʧǸ˓ ʅ̇ͅ ˷ ̇Τɤ˓ ɤα̻ɤͅʧɤ˷Ɇɤͣ Ǹ˷ɒ ̇ ΃ͅ Ψʧ˓˓ʧ˷ʊ˷ɤͣͣ ʹ ̇ ɤ˷ʊǸʊɤ ʧ˷ ͣ ̇ɆʧǸ˓ Ǹ˷ɒ ʧɒɤ̇˓̇ʊʧɆǸ˓ 
ɆʔǸ˷ʊɤռ O΃ͅ ɤαʧͣʹʧ˷ʊ ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ Ψʧʹʔ ˷̇˷Ցʔ΃˰Ǹ˷ Ǹ˷ʧ˰Ǹ˓ͣ ԻǸ˓ͅɤǸɒζ ̻̇ͅȿ˓ɤ˰ǸʹʧɆԼ 
Ǹ˷ɒ ̇΃ͅ ʅ΃ʹ΃ͅɤ ͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ Ψʧʹʔ ̻ǸͅʹՑʔ΃˰Ǹ˷ Ɇζȿ̇ͅʊͣ Ǹ˷ɒ Ɇʔʧ˰ɤͅǸͣ Ψ̇΃˓ɒ ʔɤ˷Ɇɤ 
ʊʧΤɤ ͅʧͣɤ ʹ̇ ͅǸɒʧɆǸ˓ ɆʔǸ˓˓ɤ˷ʊɤͣռ H΃˰Ǹ˷ ʹ̇ ˷̇˷Ցʔ΃˰Ǹ˷ Ɇʔʧ˰ɤͅǸͣ Ǹͅɤ ˷ɤʧʹʔɤͅ Ɇ˓ɤǸͅ˓ζ 
̇˷ɤ ˷̇ͅ ʹʔɤ ̇ʹʔɤͅ Ǹ˷ɒ, Ǹͣ ͣ΃Ɇʔ, ʹʔɤζ ȿɤɆ̇˰ɤ ̻̇ͅɒ΃Ɇʹͣ ̇ʅ թǸȿ̇˰ʧ˷Ǹʹʧ̇˷ժռ Tʔɤζ Ǹͅɤ 
Ǹ˷̇˰Ǹ˓̇΃ͣ, ˓̇Ǹɒɤɒ Ψʧʹʔ ͣ̇ɆʧǸ˓ ͣʧʊ˷ʧʅʧɆǸ˷Ɇɤ ʹʔǸʹ ծͣʹͅǸɒɒ˓ɤͣ ʹʔɤ ˓ʧ˷ɤ ȿɤʹΨɤɤ˷ ΃ͣ Ǹ˷ɒ 
ʹʔɤ˰կ ՄSʹ̇΃ʹ, ԐԎԎԏ, ̻ռ ԏԓԘՅռ 

I ͣ ʔ̇΃˓ɒ ǸʊǸʧ˷ ʧ˷Τ̇ˋɤ ʧ˷ ʹ ʔʧͣ Ɇ̇˷ʹɤαʹ DǸΤʧɒ ǈʧ˓˓ͣ ՄԐԎԎԘՅ Ǹ˷ɒ ʔʧͣ ʧɒɤǸ ̇ ʅ ʹ ʔɤ թʹɤɆʔ˷̇˓̇ʊՑ
ʧɆǸ˓ ʹ ΃ͅ˷ժ ΨʔʧɆʔ ʅǸΤ̇ͣͅ Ǹ Ɇ̇˷Ɇɤ̻ʹ΃Ǹ˓ ǸɆɆ̇΃˷ʹ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊζ ̇ Τɤͅ ʹ ʔɤ ͣ ʹͅʧɆʹ Ɇ̇˷ɒʧʹʧ̇˷ͣ 

Ԓԙ    Tʔɤ USժͣ  NǸʹʧ̇˷Ǹ˓ RɤͣɤǸͅɆʔ Ċ΃˷Ɇʧ˓ ՄNRCՅ ʔǸͣ ΨǸͅ˷ɤɒ ʹʔǸʹ Ψɤ ˰΃ͣʹ ȿɤ Ǹ˓ɤͅʹ ʹ̇ Ɇ̇˷ʅɤͅͅʧ˷ʊ ̇˷ 
Ǹ˷ʧ˰Ǹ˓ͣ ծɆʔǸͅǸɆʹɤͅʧͣʹʧɆͣ ʹʔǸʹ Ǹͅɤ ΤǸ˓΃ɤɒ Ǹͣ ɒʧͣʹʧ˷Ɇʹ˓ζ ʔ΃˰Ǹ˷կ ̇ͅ ծʔ΃˰Ǹ˷ ɆʔǸͅǸɆʹɤͅʧͣʹʧɆͣ ʹʔǸʹ Ψ̇΃˓ɒ ȿɤ 
ɤʹʔʧɆǸ˓˓ζ ΃˷ǸɆɆɤ̻ʹǸȿ˓ɤ ʹ ̇ ʅʧ˷ɒ ʧ˷ Ǹ˷ Ǹ˷ʧ˰Ǹ˓կ ՄNRC ԐԎԎԔ, ̻ ռ ԔԎ, Ɇʧʹɤɒ ʧ˷ Ṙ˓˓ʧ˷, ԐԎԎԗ, ̻ ռ ԔԗՅռ Sʧ˰ʧ˓Ǹͅ˓ζ, ʹ ʔɤ 
SɆ̇ʹʹʧͣʔ Ċ΃˷Ɇʧ˓ ̇˷ H΃˰Ǹ˷ Aʧ̇ɤʹʔʧɆͣ Ǹͅʊ΃ɤͣ ʹʔǸʹ ծʧʅ Ǹ˷ ɤ˷ʹʧʹζ ʧͣ ǸɆɆɤ̻ʹɤɒ Ǹͣ ʔǸΤʧ˷ʊ ȿɤɤ˷ ɆͅɤǸʹɤɒ ȿζ 
ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ, ʹʔɤ˷ ʧʹͣ Ψʔ̇˓ɤ ʧɒɤ˷ʹʧʹζ Ǹ˷ɒ ʧʹͣ ɤ˷ʹʧʹ˓ɤ˰ɤ˷ʹ ʹ̇ ʔ΃˰Ǹ˷ ͅʧʊʔʹͣ Ǹ˷ɒ ɒʧʊ˷ʧʹζ 
Ɇ̇΃˓ɒ ȿɤ ɆʔǸ˓˓ɤ˷ʊɤɒկ ՄSCHA, ԐԎԎԖ, ̻ռ ԗ, Ɇʧʹɤɒ ʧ˷ HǸ΃ͣˋɤ˓˓ɤ ,ͅ ԐԎԎԙ, ̻ռ ԙԙՅռ
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̇ʅ ʧʹͣ ̻ ̇ͅɒ΃Ɇʹʧ̇˷ռ ǈʧ˓˓ͣ ʔʧʊʔ˓ʧʊʔʹͣ ʹ ʔɤ ˷ ɤɤɒ ʹ ̇ ɤαǸ˰ʧ˷ɤ ʹ ʔɤ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ Ɇͅ΃ɆʧǸ˓ ʹ ̇ ̇ ΃ͅ 
ɤαʧͣʹɤ˷Ɇɤ, Ǹ˷ɒ ΨʔʧɆʔ ͅɤ˰Ǹʧ˷ ˓Ǹͅʊɤ˓ζ ʧ˷ǸɆɆɤͣͣʧȿ˓ɤ Ǹ˷ɒ ʧ˷Τʧͣʧȿ˓ɤ ʹ̇ ΃ͣ Ψʔɤ˷ Ψɤ ΤʧɤΨ 
̇΃ͣͅɤ˓Τɤͣ Ǹͣ ʧ˷ʹɤʊͅǸʹɤɒ, ͣ ɤ˓ʅՑɆ̇˷ʹǸʧ˷ɤɒ ȿɤʧ˷ʊͣ Ψʧʹʔ Ψɤ˓˓Ցɒɤʅʧ˷ɤɒ ȿ̇΃˷ɒǸͅʧɤͣռ ǈɤ Ǹͅɤ 
ʹʔ΃ͣ ʅǸʧ˓ʧ˷ʊ ʹ̇ ǸɆˋ˷̇Ψ˓ɤɒʊɤ ʹʔɤ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʹʔǸʹ ʧ˷ʅ˓΃ɤ˷Ɇɤ ΃ͣ ʅ̇ͅ˰ ʹʔɤ ̇΃ʹͣʧɒɤ Փ 
ΨʔǸʹ ʔɤ ʹ ɤͅ˰ͣ ʹ ʔɤ ծɆ̇˷ʹ̇ͅ˓˓ɤɒ ɤαʹɤͅʧ̇ͅʧʹζ ̇ ʅ ʹ ʔɤ ǸͅʹʧʅǸɆʹկ Փ Ǹͣ Ψɤ˓˓ Ǹͣ ʹ ʔ̇ͣɤ ʹ ʔǸʹ ǸʅʅɤɆʹ 
΃ͣ ʧ˷ʹɤͅ˷Ǹ˓˓ζ, ȿɤζ̇˷ɒ ̇ ΃ͅ ͣ ɤ˓ʅՑʧ˰̻̇ͣɤɒ ȿ̇΃˷ɒǸͅʧɤͣ, ͣ ʔǸ̻ʧ˷ʊ ̇ ΃ͅ ʧɒɤ˷ʹʧʹʧɤͣ Ǹ˷ɒ ɤα̻ɤՑ
ͅʧɤ˷Ɇɤͣ, ɤΤɤ˷ Ψʔɤ˷ ʹ ʔɤζ Ǹͅɤ ˷ ̇ʹ ʧ˰˰ɤɒʧǸʹɤ˓ζ Τʧͣʧȿ˓ɤ ʹ ̇ ΃ͣռ ǈɤ ˷ ɤɤɒ ʹ ̇ ͅ ɤɆ̇ʊ˷ʧύɤ ʹ ʔǸʹ 
Ψɤ Ǹͅɤ Ǹ˓ͅɤǸɒζ ̻ ̇ͣͅʹʔɤʹʧɆ ʔ΃˰Ǹ˷ͣ ȿɤɆǸ΃ͣɤ, ʧ˷ ǈʧ˓˓ͣժ ΤʧɤΨ, թɒ̇ͣͅǸ˓ʧʹζժ ծ˷̇ ˰ ̇ͅɤ ͅ ɤʅɤͣͅ 
ʹ̇ ʹʔɤ ͣζ˰˰ɤʹͅʧɆǸ˓ ͣ΃ȿͣʹʧʹ΃ʹʧ̇˷ ̇ʅ ʹʔɤ ʅ̇ͅ˷ʹ ȿζ ʹʔɤ ȿǸɆˋ ʹʔǸ˷ ɒ̇ɤͣ ̻̇ͣͅʹʔɤͣʧͣ ͅɤʅɤͅ 
ʹ̇ ʹ ʔɤ ͅ ɤ̻˓ǸɆɤ˰ɤ˷ʹ ̇ ʅ ʹ ʔɤ ʔ΃˰Ǹ˷ ȿζ ʹ ʔɤ ʧ˷Ǹ˷ʧ˰Ǹʹɤւ ͅ Ǹʹʔɤͅ ʧʹ ͅ ɤʅɤͣͅ ʹ ̇ ʹ ʔɤ ǸͅʹʧɆ΃˓Ǹʹʧ̇˷ 
̇ʅ ʹʔɤ ̇˷ɤ Ǹ˷ɒ ʹʔɤ ̇ʹʔɤͅկ Մǈʧ˓˓ͣ, ԐԎԎԘ, ̻ռ ԏԔԙՅռ

Tʔɤͣɤ ̻΃ȿ˓ʧɆ ͅɤǸɆʹʧ̇˷ͣ ʹʔɤͅɤʅ̇ͅɤ Ɇ̇˷ͣʹʧʹ΃ʹɤ Ǹ˷ ʧ˰̻̇ͅʹǸ˷ʹ ̻̻̇̇ͅʹ΃˷ʧʹζտ ʅ̇ͅ Ǹ ͣɤ˓ʅՑͅɤՑ
ʅ˓ɤαʧΤɤ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ̇ʅ ʹʔɤ ˷ǸͅͅǸʹʧΤɤͣ ʹʔǸʹ ΃˷ɒɤͅ˓ʧɤ ̇΃ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ ͣ̇Ɇʧɤʹζ Ǹ˷ɒ 
ʔ΃˰Ǹ˷ʧʹζ, Ǹ˷ɒ Ǹ ɆʔǸ˷Ɇɤ ʹ ̇ ͅ ɤՑɤΤǸ˓΃Ǹʹɤ ʹ ʔɤ Τɤͅζ ˷ Ǹʹ΃ͅɤ Ǹ˷ɒ ͅ ̇˓ɤ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊζռ Tʔɤζ 
̇ʅʅɤͅ ΃ͣ Ǹ˷ ̻̻̇̇ͅʹ΃˷ʧʹζ ʹ̇ ̻΃ͣͅ΃ɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ʅͅǸ˰ɤΨ̇ͅˋͣ ̇ʅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ, ˋ˷̇Ψ˓Ց
ɤɒʊɤ Ǹ˷ɒ ͣɤ˓ʅՑͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷, ΃ͅʊʧ˷ʊ ΃ͣ ʹ̇ ͅɤՑʹʔʧ˷ˋ Ǹ˓ʹɤͅʧʹζ Ǹͣ Ǹ Ɇ̇˷ɒʧʹʧ̇˷ ̇ʅ ʹʔɤ 
̻̇ͣͣʧȿ˓ɤ ͅ Ǹʹʔɤͅ ʹ ʔǸ˷ Ǹͣ Ǹ˷ ɤαɆ΃ͣɤ ʅ̇ͅ ͅ ɤΤɤͣͅǸ˓ Ǹ˷ɒ ͣ ΃ȿ˃ɤɆʹʧ̇˷ռ Aζ ̇ ̻ɤ˷ʧ˷ʊ ΃̻ Ǹ ͣ ̻ǸɆɤ 
ʅ̇ͅ ʹʔɤ ΃˷Ǹͣͣʧ˰ʧ˓Ǹȿ˓ɤ Ǹ˷ɒ ʹʔɤ ΃˷ˋ˷̇Ψ˷, ʅ̇ͅ ɤ˷ʔǸ˷Ɇʧ˷ʊ ̇ͅ Ǹ˓ʹɤͅʧ˷ʊ ̇΃ͅ ȿ̇ɒʧ˓ζ Ǹ˷ɒ 
Ɇ̇ʊ˷ʧʹʧΤɤ ɤα̻ɤͅʧɤ˷Ɇɤͣ, Ψɤ ɆǸ˷ ԻͅɤԼɒɤʅʧ˷ɤ Ǹ˷ɒ ԻͅɤԼͣʔǸ̻ɤ ʹʔɤ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤ Ǹ˷ɒ 
ΨʔǸʹ ʧʹ ˰ɤǸ˷ͣ ʹ̇ ȿɤ ʔ΃˰Ǹ˷ռ ǈɤ ̻̇ͅʅɤͣͣ ʹ̇ ɤα̻ɤͅʧɤ˷Ɇɤ ȿ̇ʹʔ ̇΃ͣͅɤ˓Τɤͣ Ǹ˷ɒ ̇ʹʔɤͣͅ 
Ǹͣ ʔ΃˰Ǹ˷, Ψɤ ɤͅɤɆʹ ̻̇˓ʧʹʧɆǸ˓ ɤɒʧʅʧɆɤͣ Ǹ˷ɒ ͣ̇ɆʧǸ˓ ʧ˷ͣʹʧʹ΃ʹʧ̇˷ͣ ̇˷ ʹʔʧͣ ΃˷ɒɤͅՑɤα̻˓̇ͅɤɒ 
Ǹͣͣ΃˰̻ʹʧ̇˷, ȿ΃ʹ ΨʔǸʹ Ψʧ˓˓ ʔǸ̻̻ɤ˷ ʹ̇ who Ψɤ Ǹͅɤ Ի̇΃ͅ ʧɒɤ˷ʹʧʹʧɤͣԼ Ψʔɤ˷ Ψɤ ɆʔǸ˷ʊɤ 
what Ψɤ Ǹͅɤ Ի̇΃ͅ ȿ̇ɒʧɤͣԼԵ Iͣ ʹʔɤͅɤ Ǹ˷ζʹʔʧ˷ʊ Ǹȿ̇΃ʹ ʹʔɤ ȿ̇ɒζ ʹʔǸʹ ̻ͅɤΤɤ˷ʹͣ ΃ͣ ʅ̇ͅ˰ 
ɒɤΤʧͣʧ˷ʊ Ǹ ɒʧʅʅɤͅɤ˷ʹ ̻ɤͅɆɤ̻ʹʧ̇˷ ̇ʅ ̇˷ʹ̇˓̇ʊζԵ Iͣ ʹʔɤͅɤ Ǹ˷ζʹʔʧ˷ʊ ʧ˷ ̇΃ͅ ȿ̇ɒʧ˓ζ ɤα̻ɤͅʧՑ
ɤ˷Ɇɤͣ ʹʔǸʹ ͣʹǸ˷ɒͣ ͣ̇˓ɤ˓ζ Ǹͣ ʔ΃˰Ǹ˷Ե
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Iʅ Iժ˰ ̻Ǹͅʹ ʔ΃˰Ǹ˷ Ǹ˷ɒ ̻Ǹͅʹ ʔ΃˰Ǹ˷Ց˰Ǹɒɤ ˓ʧύǸͅɒ, Ǹ˰ I ̻Ǹͅʹ ̇ʅ 
թ˷Ǹʹ΃ͅɤժ ̇ ɤ ˷̇ʹԵ 
A˰ I ̻Ǹͅʹ ʔ΃˰Ǹ˷ ̇ͅ ̻Ǹͅʹ ˰ǸɆʔʧ˷ɤԵ A˰ I Ǹ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊ ̇ͅ Ǹ 
ͣ́΃Ǹ˰Ǹʹɤ ͅɤ̻ʹʧ˓ɤԵ 

Mζ ʔ΃˰Ǹ˷ʧʹζ ʧͣ Ɇ̇˰̻̇ͅ˰ʧͣɤɒ Փ Ǹ Ɇ̇˷ɒʧʹʧ̇˷ ͅǸʹʔɤͅ ʹʔǸ˷ Ǹ ͣʹǸʹɤ Փ 
ɤ˰ɤͅʊʧ˷ʊ ɤ˓΃ͣʧΤɤ, ʅͅǸʊʧ˓ɤ, Ǹ˷ɒ ΃˷ˋ˷̇Ψ˷ Ǹͣ ʧʹ ȿɤɆ̇˰ɤͣ ɤ˷ʹǸ˷ʊ˓ɤɒ 
ʧ˷ Ɇʔʧ˰ɤͅʧɆ ˓ʧʅɤռ Tʔɤ ȿ̇ͅɒɤͅ ȿɤʹΨɤɤ˷ ͣζͣʹɤ˰ Ǹ˷ɒ ɤ˷Τʧ̇ͅ˷˰ɤ˷ʹ ʧͣ 
ʹʔ΃ͣ ˷̇ʹ ȿͅɤǸɆʔɤɒւ ʧʹժͣ  ˃΃ͣʹ ˷̇ʹ Ɇ˓ɤǸͅ Ψʔɤͅɤ ʧʹ ʧͣ, ̇ͅ Ψʔɤʹʔɤͅ ʹʔɤͅɤ 
ΨǸͣ ɤΤɤͅ Ǹ ȿ̇ͅɒɤͅ ʹ̇ ȿɤʊʧ˷ Ψʧʹʔռ Tʔɤ թȿ̇ͅɒɤͅժ ̇ͅ  ʹʔɤ ͣ̇ՑɆǸ˓˓ɤɒ 
ȿ̇΃˷ɒǸͅζ ʧͣ ̻̇̇ͅ΃ͣ, ΃˷˰Ǹͅˋɤɒռ 

A΃ʹ ͣʔ̇΃˓ɒ ʧʹ ˰Ǹʹʹɤͅ Ψʔɤʹʔɤͅ I ̇΃ʊʔʹ ʹ̇ ȿɤ Ɇ˓Ǹͣͣʧʅʧɤɒ Իȿζ Ψʔ̇˰ԵՅ 
Ǹͣ Ի̻ǸͅʹԼ ʔ΃˰Ǹ˷, Ի̻ǸͅʹԼ Ǹ˷ʧ˰Ǹ˓ ̇ͅ Ի̻ǸͅʹԼ ˰ǸɆʔʧ˷ɤԵ 
A˰ I ʹ̇ ȿɤ ʹͅɤǸʹɤɒ ʹʔɤ ͣǸ˰ɤ ΨǸζ Ǹͣ ̇ʹʔɤͅ ʔ΃˰Ǹ˷ͣ, ̇ͅ Ǹͣ Ǹ ˓ʧύǸͅɒԵ 
Oͅ ̻̇ʹɤ˷ʹʧǸ˓˓ζ Ǹͣ ͣ̇˰ɤʹʔʧ˷ʊ ʧ˷ ȿɤʹΨɤɤ˷ Փ ͣ̇˰ɤʔ̇Ψ թȿɤʹʹɤͅժ ʹʔǸ˷ 
̇ʹʔɤͅ ͅɤ̻ʹʧ˓ɤͣ, Ǹ˓ʹʔ̇΃ʊʔ ˷̇ʹ ́΃ʧʹɤ ˓ʧˋɤ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣԵ

 
Iʅ, Ψʧʹʔ Ǹ ˓ʧύǸͅɒ ʹǸʧ˓, I Ǹ˰ ͣɤɤ˷ Ǹͣ թ̻Ǹͅʹ˓ζ ʔ΃˰Ǹ˷ժ, Ψ̇΃˓ɒ I ɤ˷˃̇ζ ʹʔɤ 
ͣǸ˰ɤ ˰̇ͅǸ˓ ͣʹǸʹ΃ͣ Ǹͣ ˰ζ թ̻΃ͅɤ˓ζժ ʔ΃˰Ǹ˷ ʅͅʧɤ˷ɒͣԵ 
A˷ɒ ΨʔǸʹ ʧʅ Ǹ ˓ʧύǸͅɒ Ψʧʹʔ ͣ̇˰ɤ ̇ʅ ˰ζ DNA ʧͣ Ǹ˓ͣ̇ ɒɤɤ˰ɤɒ թ̻Ǹͅʹ˓ζ 
ʔ΃˰Ǹ˷ժ Փ Ψ̇΃˓ɒ ʧʹ ʔǸΤɤ Ǹ ͣ΃̻ɤͅʧ̇ͅ ˰̇ͅǸ˓ ͣʹǸʹ΃ͣ Ɇ̇˰̻Ǹͅɤɒ ʹ̇ ʧʹͣ 
թ˷̇ͅ˰Ǹ˓ժ ͅɤ̻ʹʧ˓ɤ ˋʧ˷Ե 
ǈʔʧɆʔ ̇ʅ ΃ͣ թ̻Ǹͅʹ˓ζ ʔ΃˰Ǹ˷ժ ȿɤʧ˷ʊͣ Ψ̇΃˓ɒ ʔǸΤɤ Ǹ ʔʧʊʔɤͅ 
˰̇ͅǸ˓ ͣʹǸ˷ɒʧ˷ʊԵ 
ǈʔʧɆʔ ̇˷ɤ Ψ̇΃˓ɒ ȿɤ ͅɤʊǸͅɒɤɒ Ǹͣ ˰̇ͅɤ ̇ʅ Ǹ թʔ΃˰Ǹ˷ ȿɤʧ˷ʊժԵ
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ՄLʧύǸͅɒ Cʔʧ˰ɤͅǸՑʹǸʧ˓ ʧɒɤǸͣ, ʹ̇ ȿɤ ɆͅɤǸʹɤɒ ʅ̇ͅ˰ ʹʔɤ Ɇɤ˓˓Ցȿ̇˷ɤ ʊͅǸʅʹͣ 
̻̇ͅɒ΃Ɇɤɒ Ψʧʹʔ Eɒ΃Ɇɤ˓˓ Ċ˰̻Ǹ˷ζ Փ ͣɤɤ ɆʔǸ̻ʹɤͅ Cʔʧ˰ɤͅǸԼ
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Ṡ ˓ɤʹժͣ  ˷̇Ψ ɤ˷ʹɤͅʹǸʧ˷ ʹʔɤ ʧɒɤǸ ʹʔǸʹ Ǹ˷ʧ˰Ǹ˓ͣ Ɇ̇΃˓ɒ ǸʹʹǸʧ˷ Ǹ թʔ΃˰Ǹ˷ 
 ʧ˷ʹɤ˓˓ɤɆʹժռ ǈʔǸʹ Ψ̇΃˓ɒ ʹʔʧͣ ɤΤɤ˷ ˰ɤǸ˷ ʧ˷, ˓ɤʹժͣ  ͣǸζ, Ǹ ɆͅɤǸʹ΃ͅɤ 
˓ʧˋɤ Ǹ ˓ʧύǸͅɒԵԓԎ 
A˓ʹʔ̇΃ʊʔ Ψɤ ˰ʧʊʔʹ ʧ˰Ǹʊʧ˷ɤ ʧʹ, Ψɤ Ψʧ˓˓ ˷ɤΤɤͅ ʹͅ΃˓ζ ˋ˷̇Ψ ΨʔǸʹ ʧʹ 
ʧͣ ˓ʧˋɤ ʅ̇ͅ Ǹ ˓ʧύǸͅɒ ʹ̇ ȿɤ Ǹ ˓ʧύǸͅɒռ41 A΃ʹ ɒ̇ɤͣ ʹʔʧͣ ɤ˷ʹǸʧ˓ ʹʔǸʹ Ψɤ 
ͣʔ̇΃˓ɒ˷ժʹ ɤΤɤ˷ ʹͅζԵ 
 

Ṫ ʊ̇ ͣʹʧ˓˓ ʅ΃ͅʹʔɤͅտ Ḋ Ψɤ ˋ˷̇Ψ ʹʔǸʹ ʹʔʧͣ ծʔ΃˰Ǹ˷ʧύɤɒ ˓ʧύǸͅɒկ Ψ̇΃˓ɒ ȿɤ Ǹ 
ͣ΃ʅʅɤͅʧ˷ʊ, ̻ɤͅʔǸ̻ͣ ˰ɤ˓Ǹ˷Ɇʔ̇˓ζ, Ǹ˷ʧ˰Ǹ˓Ե 
Oͅ Ǹ ɆͅɤǸʹ΃ͅɤ ̇ʅ ͣʧ˰΃˓Ǹʹɤɒ ̇ͅ ɤΤɤ˷ ͣ΃̻ͅǸͣͣʧ˷ʊ ʧ˷ʹɤ˓˓ʧʊɤ˷Ɇɤ ʹʔǸʹ Ψʧ˓˓ 
̇ΤɤͅɆ̇˰ɤ ʧʹͣ ʔ΃˰Ǹ˷ ̻̇˓ǸͅʧʹʧɤͣԵ 
ḢΨ Ǹȿ̇΃ʹ ˰ζ ˷ɤΨ˓ζ ǸɆ́΃ʧͅɤɒ ɆǸ΃ɒǸ˓ Ǹ˷Ǹʹ̇˰ζ Փ Ψ̇΃˓ɒ ʹʔʧͣ 
ɆʔǸͅǸɆʹɤͅʧύɤ ˰ɤ Ǹͣ Ǹ ȿɤʧ˷ʊ Ψʧʹʔ Ǹ˷ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ ̻̇ΨɤͅԵ 
Oͅ ˰Ǹˋɤ ˰ɤ Ǹ ʹͅǸʊʧɆ ʅʧʊ΃ͅɤ ʧ˷ ʹʔɤ ɤζɤͣ ̇ʅ ̇ʹʔɤͣͅԵ 

 
A ʅʧ˷Ǹ˓ ́΃ɤͣʹʧ̇˷տ ǈʔǸʹ ɒ̇ you ȿɤ˓ʧɤΤɤ ʧͣ ˰̇ͅɤ ɤαɆɤ̻ʹʧ̇˷Ǹ˓, ˰ζ ɆǸ̻ǸɆʧʹζ 
ʹ̇ Ψͅʧʹɤ ʹʔɤͣɤ Ψ̇ͅɒͣ, ̇ͅ ʹʔɤ ͣǸ˓Ǹ˰Ǹ˷ɒɤͅժͣ ԓԐ Ǹȿʧ˓ʧʹζ ʹ̇ ͅɤʊɤ˷ɤͅǸʹɤ ʧʹͣ 
˓ʧ˰ȿͣ Ǹ˷ɒ ̇ͅʊǸ˷ͣԵ 
Tʔɤ ͅɤ̻ͣ̇˷ͣɤ Ψʧ˓˓ ̇ʅ Ɇ̇΃ͣͅɤ ɒɤ̻ɤ˷ɒ ̇˷ Ψʔ̇ժͣ  Ǹ˷ͣΨɤͅʧ˷ʊռ 
Iժɒ ͣǸζ, ծOʔ, ʹʔɤ ˓ʧύǸͅɒ, ʅ̇ͅ ͣ΃ͅɤռկ

ԓԎ    I˷ ԐԎԎԗ, Hɤ˷ͅζ �ͅɤɤ˓ζ Ǹ˷ɒ ʔʧͣ Ɇ̇˓˓ɤǸʊ΃ɤͣ ɤ˰̻ʔǸͣʧύɤɒ ʹʔǸʹ ʧ˷ʹ̇ͅɒ΃Ɇʧ˷ʊ ʔ΃˰Ǹ˷ 
˷ɤ΃̇ͅ˷ͣ ʧ˷ʹ̇ ˰̇΃ͣɤ ȿͅǸʧ˷ͣ ɒ̇ɤͣ ˷̇ʹ ɆͅɤǸʹɤ Ǹ ʔ΃˰Ǹ˷ ȿͅǸʧ˷ Ǹ˷ɒ ˷̇ ,ͅ ̻ͅɤͣ΃˰Ǹȿ˓ζ, Ǹ 
ʔ΃˰Ǹ˷ ˰ʧ˷ɒռ A˷ɒ Ψʔɤʹʔɤͅ ʧʹ ɤ˷ʔǸ˷Ɇɤͣ ʹʔɤ ˰̇΃ͣɤժͣ  Ɇ̇ʊ˷ʧʹʧΤɤ Ǹȿʧ˓ʧʹʧɤͣ ̇ͅ ʧ˰ȿ΃ɤͣ ʧʹ Ψʧʹʔ 
ʔ΃˰Ǹ˷ Ɇ̇˷ͣɆʧ̇΃ͣ˷ɤͣͣ ͅɤ˰Ǹʧ˷ͣ ΃˷Ɇ˓ɤǸͅ ՄṘ˓˓ʧ˷, ԐԎԎԗՅռ 
41   Ṫ ̻ǸͅǸ̻ʔͅǸͣɤ ʹʔɤ Ǹͅʊ΃˰ɤ˷ʹ ̻̻̇̇ͅ΃˷ɒɤɒ ȿζ Tʔ̇˰Ǹͣ NǸʊɤ˓ ʧ˷ What is it Like 
to Be a Bat? ՄNǸʊɤ˓, ԏԙԗԓՅռ
ԓԐ    A˰̇˷ʊ ΤɤͅʹɤȿͅǸʹɤͣ, ͣǸ˓Ǹ˰Ǹ˷ɒɤͣͅ Ǹͅɤ ̇˷ɤ ̇ʅ ʹʔɤ ̇ͅʊǸ˷ʧͣ˰ͣ ʹʔǸʹ Ǹͅɤ Ǹȿ˓ɤ ʹ̇ 
ͅɤʊɤ˷ɤͅǸʹɤ Ǹ ȿ̇ͅǸɒ ͅǸ˷ʊɤ ̇ʅ ʹʧͣͣ΃ɤͣ Ǹ˷ɒ ̇ͅʊǸ˷ͣ, ͣ΃Ɇʔ Ǹͣ ʹʔɤ ˓ʧ˰ȿ, ʔɤǸͅʹ, ̻ͣʧ˷Ǹ˓ Ɇ̇ͅɒ, 
Ǹ˷ɒ ˓ɤ˷ͣ Մ�̍˰ɤύ ԰ EɆʔɤΤɤͅͅʧ, ԐԎԐԏՅռ 
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This “western” contempt for humanity, the belief in our exceptionalism, reinforced by the 
Cartesian nature–culture and human–non-human dichotomy, is not really endorsed by 
other cultures. Indigenous ways of knowing, for example, speak of “the transpersonal 
self” (Sahlins, 2008, p. 48), of reciprocity and interconnectedness between people and the 
natural world, ascribing equal personhood to all beings (Mazzocchi, 2006). The Chewong 
society of aboriginal people in the Malay Peninsula, as described by Norwegian anthro-
pologist Signe Howell, are bound up in a state of symbiosis, between humans, other 
beings, non-humans and objects such as those made up of artifacts, plants, animals, and 
spirits, into “one extended society” (Howell, 1984, p. 4). The classical schools of Chinese 
philosophy also subscribe to the notion of non-anthropocentrism. In the so-called trinity of 
heaven, earth and man ((天地人, tian-di-ren), along with the associated forces of yin and 
yang which humans are inherently part of, are necessarily in unity with nature (Bing, 2021). 
Similar principles of interrelatedness and interdependence can also be found in African and 
other Asian ontological discourses that emphasize the material and non-material, plants 
or animals, whether biotic or abiotic, as embedded into a whole.

I˷ The Question Concerning Technology in China: An Essay in Cosmotechnics 
ՄԐԎԏԖՅ, ̻ʔʧ˓̻̇ͣ̇ʔɤͅ Ǹ˷ɒ ͅɤͣɤǸͅɆʔɤͅ Ǖ΃ˋ H΃ʧ ͣ΃ʊʊɤͣʹͣ ʹʔǸʹ ʹʔɤ ɒʧͣʹʧ˷Ɇʹ Ɇ΃˓ʹ΃ͅǸ˓ Ǹ˷ɒ 
ʔʧͣʹ̇ͅʧɆǸ˓ ̻ɤ̻ͣͅɤɆʹʧΤɤͣ ̇ʅ ʹʔɤ ծΨɤͣʹկ Ǹ˷ɒ ծɤǸͣʹկ ʅ΃ɤ˓ Τɤͅζ ɒʧʅʅɤͅɤ˷ʹ Ǹ̻̻̇ͅǸɆʔɤͣ ʹ̇ 
Ǹ˷ɒ ΤʧɤΨͣ ̇˷ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸɒΤǸ˷Ɇɤռ ǈʔʧ˓ɤ ʹʔɤ Ψɤͣʹ ΤʧɤΨͣ ʹɤɆʔ˷̇˓̇ʊζ Ǹͣ ̻ͅʧ˰Ǹͅʧ˓ζ 
Ǹ ʹ̇̇˓ ʅ̇ͅ ɤɆ̇˷̇˰ʧɆ ɒɤΤɤ˓̻̇˰ɤ˷ʹ Ǹ˷ɒ ̻̇ͅʊͅɤͣͣ, Cʔʧ˷Ǹժͣ  ɤ˰̻ʔǸͣʧͣ ʧͣ ̇˷ ʹʔɤ ̻ͣʧͅʧʹ΃Ǹ˓ 
Ǹ˷ɒ ̻ ʔʧ˓̻̇ͣ̇ʔʧɆǸ˓ Ǹ̻ͣɤɆʹͣ ̇ ʅ ʹ ɤɆʔ˷̇˓̇ʊζ ʹ ʔǸʹ Ɇ̇˰ɤͣ ʅ̇ͅ˰ ʹ ʔɤ ʔǸͅ˰̇˷ζ Ǹ˷ɒ ȿǸ˓Ǹ˷Ɇɤ 
ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ʧʹζ Ǹ˷ɒ ʹʔɤ ˷Ǹʹ΃ͅɤ ̇ʅ ʹͅǸɒʧʹʧ̇˷Ǹ˓ Cʔʧ˷ɤͣɤ ̻ʔʧ˓̻̇ͣ̇ʔζռ Ṁͅɤ̇Τɤ ,ͅ ʅ̇ͅ 

Nearly Whole

I dreamed I was a butterfly, 
flitting around in the sky;  

Then I awoke. 
Now I wonder: 

Am I a man 
who dreamed of being a butterfly, 

or am I a butterfly 
dreaming that I am a man? 

The Zhuangzi text, 369–286 BCE
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ʹʔɤ Cʔʧ˷ɤͣɤ, ʹ ʔɤ ΃˓ʹʧ˰Ǹʹɤ ɤαʧͣʹɤ˷Ɇɤ ̇ ʅ ʹ ʔɤ ΃˷ʧΤɤͣͅɤ ʧͣ ʹ ʔǸʹ ̇ ʅ Ɇ̇˷ͣʹǸ˷ʹ ɆʔǸ˷ʊɤ, ʹ ͅǸɆɤɒ 
ȿǸɆˋ ʹ ̇ ʹ ʔɤ I Ching ̇ ͅ ծȦ̇ˋ ̇ ʅ CʔǸ˷ʊɤͣկ, Ψͅʧʹʹɤ˷ ȿɤʹΨɤɤ˷ ԏԎԎԎ Ǹ˷ɒ ԗԔԎ ACE ՄĎɤͅ˷, 
ԐԎԏԎՅ, ͅǸʹʔɤͅ ʹʔǸ˷ ʹʔɤ ˷̇ʹʧ̇˷ ̇ʅ թȿɤʧ˷ʊժ, ΨʔʧɆʔ ʧ˰̻˓ʧɤͣ Ǹ ͣʹǸʹʧɆ ɤαʧͣʹɤ˷Ɇɤ Ǹ˷ɒ ΨǸͣ Ǹ 
ʹʔɤ˰ɤ ʧ˷ ˰΃Ɇʔ ԐԎʹʔՑɆɤ˷ʹ΃ͅζ E΃̻̇ͅɤǸ˷ ʹʔ̇΃ʊʔʹ, ʅ̇ͅ˰ ɤαʧͣʹɤ˷ʹʧǸ˓ʧͣʹͣ ˓ʧˋɤ Hɤʧɒɤʊʊɤͅ 
Ǹ˷ɒ SǸͅʹͅɤ ʹ̇ ̻̇ͣʹՑ˰̇ɒɤͅ˷ʧͣʹͣ ˓ʧˋɤ AǸͅʹʔɤͣ ՄAʧ˷ʊ, ԐԎԐԏՅռ Tʔʧ˷ˋɤͣͅ ȿǸͣɤɒ ʧ˷ ծʹʔɤ 
Ψɤͣʹկ ̇ʅʹɤ˷ ͣɤɤ˰ ʔɤͣʧʹǸ˷ʹ ʧ˷ ʹʔɤ ʅǸɆɤ ̇ʅ ɆɤͅʹǸʧ˷ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ɒɤΤɤ˓̻̇˰ɤ˷ʹͣ, ͣ΃Ɇʔ 
Ǹͣ Cʔʧ˰ɤͅǸ ͅ ɤͣɤǸͅɆʔ ̇ ͅ AI, Ψʔʧ˓ɤ Cʔʧ˷Ǹժͣ  ΤʧɤΨ ̇ ʅ ʹ ʔɤͣɤ ʅ̇ͅ˷ʹʧɤͅ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ ʧͣ ˰ ̇ͅɤ 
̻ͅǸʊ˰ǸʹʧɆ, ɒ΃ɤ ʹ ̇ ʹ ʔǸʹ Ɇ΃˓ʹ΃ͅɤժͣ  Ǹͅʊ΃Ǹȿ˓ζ ʔʧʊʔɤͅ ˓ ɤΤɤ˓ͣ ̇ ʅ ǸɆɆɤ̻ʹǸ˷Ɇɤ ̇ ʅ ΃˷ɆɤͅʹǸʧ˷ʹζ 
Ǹ˷ɒ ɆʔǸ˷ʊɤռԓԒ

Ċ΃˓ɒ Ψɤ ǸʹʹǸʧ˷ Ǹ˷ɒ ɤ˰ȿͅǸɆɤ Ǹ ˰ ̇ͅɤ ˷ ̇˷ՑΨɤͣʹɤͅ˷ ̻ ɤ̻ͣͅɤɆʹʧΤɤ ̇ ˷ ̇ ΃ͅ ̻ ͅɤͣɤ˷ʹ Ǹ˷ɒ 
̻̇ͣͣʧȿ˓ɤ ʅ΃ʹ΃ͅɤͣ, Ǹ˷ɒ Ǹ ˷ ɤΨ ʹ ʔʧ˷ˋʧ˷ʊ Ǹȿ̇΃ʹ ʔ΃˰Ǹ˷ʧʹζ ʧ˷ ʹ ʔɤ Ɇ̇˷ʹɤαʹ ̇ ʅ Ǹ˓˓ ˓ ʧʅɤԵ ǈ̇΃˓ɒ 
ʹʔʧͣ ˰ Ǹζȿɤ ˓ ɤǸɒ ΃ͣ ʹ ̇ΨǸͅɒͣ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ ʅ ʹ Ǹˋʧ˷ʊ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ̻ ɤ̻ͣͅɤɆʹʧΤɤͣ, Ǹ˓˓̇Ψʧ˷ʊ 
΃ͣ ʹ̇ ʹʔʧ˷ˋ ȿɤζ̇˷ɒ ʹʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ̇ʅ ̇΃ͅ ͣɤ˓ΤɤͣԵ 

Aͣ MǸͣͅʔǸ˓˓ SǸʔ˓ʧ˷ͣ ՄԐԎԎԘՅ ˷̇ʹɤͣ, ʹʔɤ ͣɤ˓ʅ ɒ̇ɤͣ ˷̇ʹ ɤαʧͣʹ Ǹͣ Ǹ ծȿ̇΃˷ɒɤɒ, ΃˷ʧʹǸͅζ 
Ǹ˷ɒ Ǹ΃ʹ̇˷̇˰̇΃ͣ ʧ˷ɒʧΤʧɒ΃Ǹ˓կ Ǹͣ ʧ˷ ˰΃Ɇʔ ̇ʅ ͣ̇ɆʧǸ˓ ʹʔɤ̇ͅζ, ȿ΃ʹ ʧͣ ͅǸʹʔɤͅ ʅ̇ͅ˰ɤɒ 
ʅ̇ͅ˰ ˰Ǹ˷ζ թ̇ʹʔɤͣͅժ ʹ̇ Ψʔ̇˰ ʹʔɤ ʧ˷ɒʧΤʧɒ΃Ǹ˓ ծʧͣ ˃̇ʧ˷ɤɒ ʧ˷ ˰΃ʹ΃Ǹ˓ ͅɤ˓Ǹʹʧ̇˷ͣ ̇ʅ 
ȿɤʧ˷ʊͣկ ՄMǸͣͅʔǸ˓˓, ԐԎԎԘ, ̻ռ ԓԘՅռ TɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸɒΤǸ˷Ɇɤͣ Ǹͅɤ ɒɤ˰̇˷ͣʹͅǸʹʧ˷ʊ ʹʔǸʹ 
Ψɤ ʔǸΤɤ ˷ɤΤɤͅ ȿɤɤ˷ ˃΃ͣʹ ȿʧ̇˓̇ʊʧɆǸ˓ ɤ˷ʹʧʹʧɤͣռ I˷ͣʹɤǸɒ, ʔ΃˰Ǹ˷ͣ, Ǹ˓̇˷ʊ Ψʧʹʔ ̇ʹʔɤͅ 
̇ͅʊǸ˷ʧͣ˰ͣ, Ǹͅɤ Ɇ̇˰̻̇ͣʧʹɤͣ ̇ʅ ˰Ǹ˷ζ ̻ͣɤɆʧɤͣ Իͣ΃Ɇʔ Ǹͣ ˰ʧɆ̇ͅՑ̇ͅʊǸ˷ʧͣ˰ͣԼ ˓ʧΤʧ˷ʊ, 
ɒɤΤɤ˓̻̇ʧ˷ʊ Ǹ˷ɒ Ɇ̻̇̇ɤͅǸʹʧ˷ʊ ʹ̇ʊɤʹʔɤͅ ʧ˷ ΨʔǸʹ ʧͣ ˋ˷̇Ψ˷ Ǹͣ ɤ˷ɒ̇ͣζ˰ȿʧ̇ͣʧͣռ44 

ԓԒ    ǈʔʧ˓ɤ Ψɤͣʹɤͅ˷ Ɇ̇΃˷ʹͅʧɤͣ ɤ˷ʊǸʊɤɒ ʧ˷ ʧ˷ʹɤ˷ͣɤ ɤʹʔʧɆǸ˓ Ǹ˷ɒ ̻̇˓ʧɆζ ɒɤȿǸʹɤͣ ̇˷ ɤ˰ȿͅζ̇ ͅɤͣɤǸͅɆʔ 
ɒ΃ɤ ʹ̇ ʹʔɤ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ̇ʅ ʧ˷ Τʧʹ̇ͅ ʅɤͅʹʧ˓ʧύǸʹʧ̇˷ ʧ˷ ʹʔɤ ԏԙԘԎͣ Ǹ˷ɒ ɤ˰ȿͅζ̇˷ʧɆ ͣʹɤ˰ՑɆɤ˓˓ ͅɤͣɤǸͅɆʔ ʧ˷ 
ʹʔɤ ԐԎԎԎͣ, Cʔʧ˷ɤͣɤ ͅɤͣɤǸͅɆʔɤͣͅ ͅɤ˰Ǹʧ˷ɤɒ ͅɤ˓ǸʹʧΤɤ˓ζ ΃˷ʹ̇ͅ΃ȿ˓ɤɒ ȿζ ͣ΃Ɇʔ Ɇ̇˷ʹ̇ͅΤɤͣͅʧɤͣ ՄŶɤ˷ʊ ɤʹռ Ǹ˓ռ, 
ԐԎԐԐՅռ I˷ Ψɤͣʹɤͅ˷ Ɇ΃˓ʹ΃ͅɤͣ, ɤ˰ȿͅζ̇ͣ Ǹͅɤ Ɇ̇˷ͣʧɒɤͅɤɒ ʹ ̇ ʔǸΤɤ Ǹ ͣ ̻ɤɆʧǸ˓ ˰ ̇ͅǸ˓ ͣ ʹǸʹ΃ͣ, ̻ ǸͅʹʧɆ΃˓Ǹͅ˓ζ ͅ ̇̇ʹɤɒ 
ʧ˷ CǸʹʔ̇˓ʧɆ ʹʔʧ˷ˋʧ˷ʊ Իǯ΃ͅǸɒύˋʧ, ԐԎԏԓՅ, Ψʔʧ˓ɤ ʧ˷ Cʔʧ˷Ǹ ʹʔɤ ˰̇ͅǸ˓ ͣʹǸ˷ɒʧ˷ʊ ̇ʅ ɤ˰ȿͅζ̇ͣ ̇ɆɆ΃̻ʧɤͣ ̻ɤͅʔǸ̻ͣ 
Ǹ ˰ ̇ͅɤ ˷ ɤ΃ʹͅǸ˓ ̻ ̇ͣʧʹʧ̇˷, ɒɤΤ̇ʧɒ ̇ ʅ ˷ ̇ʹǸȿ˓ζ ͅ ɤ˓ʧʊʧ̇΃ͣ ̇ Τɤͅʹ̇˷ɤͣռ Tʔʧͣ ˰ ɤǸ˷ͣ ʹ ʔǸʹ Ψʔʧ˓ɤ Cʔʧ˷Ǹժͣ  ͣ ʹɤ˰ՑɆɤ˓˓ 
ͅɤͣɤǸͅɆʔ ̻̇˓ʧɆʧɤͣ ʊͅǸ˷ʹ ̻̇ͅʹɤɆʹʧ̇˷ ʹ̇ ʔ΃˰Ǹ˷ ɤ˰ȿͅζ̇ͣ, ʹʔɤζ ɒ̇ ˷̇ʹ Ǹͣͣʧʊ˷ ʹʔɤ˰ ɤ́΃Ǹ˓ ˰̇ͅǸ˓ ̇ͅ ˓ɤʊǸ˓ 
ͣʹǸʹ΃ͣ Ǹͣ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ ՄŶɤ˷ʊ ɤʹ Ǹ˓ռ, ԐԎԐԐՅռTʔʧͣ ʔǸͣ Ǹ˓˓̇Ψɤɒ Cʔʧ˷Ǹ ʹ̇ ȿɤ ͅɤ˓ǸʹʧΤɤ˓ζ Ǹʊ˷̇ͣʹʧɆ Ǹȿ̇΃ʹ ʹʔɤ 
̻̇ʹɤ˷ʹʧǸ˓ ɤα̻Ǹ˷ͣʧ̇˷ ̇ʅ ʹʔɤ ԏԓՑɒǸζ Ɇʔʧ˰ɤͅǸ ɤ˰ȿͅζ̇ ͅ΃˓ɤͣ, ΨʔʧɆʔ ɤ˷Ɇ̇΃ͅǸʊɤɒ ͣ̇˰ɤ US Ǹ˷ɒ E΃̻̇ͅɤǸ˷ 
ͣɆʧɤ˷ʹʧͣʹͣ ʹ̇ ̇΃ʹͣ̇΃ͅɆɤ Ɇʔʧ˰ɤͅʧɆ ͅɤͣɤǸͅɆʔ ʹ̇ Cʔʧ˷Ǹ ʹ̇ ɆʧͅɆ΃˰Τɤ˷ʹ ͅɤͣʹͅʧɆʹʧ̇˷ͣ ʧ˷ ʹʔɤʧͅ ̇Ψ˷ Ɇ̇΃˷ʹͅʧɤͣռ 
O˷ɤ ͣ΃Ɇʔ ɤαǸ˰̻˓ɤ ʧͣ ʹʔɤ ɆͅɤǸʹʧ̇˷ ̇ʅ ʹʔɤ ʅʧͣͅʹ ʔ΃˰Ǹ˷Փ˰̇˷ˋɤζ Ɇʔʧ˰ɤͅǸ ʧ˷ J΃˓ζ ԐԎԏԙ, ȿζ Ǹ ʹɤǸ˰ ˓ɤɒ ȿζ 
Ŷ̇ͅʅɤͣͣ̇ͅ J΃Ǹ˷ CǸͅ˓̇ͣ Iύ̻ʧͣ΃Ǹ Aɤ˓˰̇˷ʹɤ ʧ˷ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧ̇˷ Ψʧʹʔ ʹʔɤ M΃ͅɆʧǸ CǸʹʔ̇˓ʧɆ U˷ʧΤɤͣͅʧʹζ ʧ˷ S̻Ǹʧ˷, 
ȿ΃ʹ Ɇ̇˷ɒ΃Ɇʹɤɒ Ǹʹ ʹʔɤ Cʔʧ˷ɤͣɤ AɆǸɒɤ˰ζ ̇ʅ SɆʧɤ˷Ɇɤժͣ  Ď΃˷˰ʧ˷ʊ I˷ͣʹʧʹ΃ʹɤ ̇ʅ ǭ̇̇˓̇ʊζ ՄTǸ˷ ɤʹ Ǹ˓ռ, ԐԎԐԏՅռ

44    I˷ Ǹ ԏԙԖԗ ǸͅʹʧɆ˓ɤ ծO˷ ʹʔɤ Oͅʧʊʧ˷ ̇ʅ Mʧʹ̇ͣʧ˷ʊ Cɤ˓˓ͣկ ʧ˷ ʹʔɤ Journal of Theoretical Biology, 
Lζ˷˷ MǸͅʊ΃˓ʧͣ ɆʔǸ˰̻ʧ̇˷ɤɒ ʹʔɤ ʹʔɤ̇ͅζ ̇ʅ ɤ˷ɒ̇ͣζ˰ȿʧ̇ͣʧͣ, ̻̻̇̇ͣͅʧ˷ʊ ʹʔǸʹ ʹʔɤ ˰Ǹʧ˷ ɒͅʧΤɤͅ ̇ʅ ȿʧ̇˓̇ʊʧɆǸ˓ 
ɤΤ̇˓΃ʹʧ̇˷ ʧͣ ˷̇ʹ Ɇ̇˰̻ɤʹʧʹʧ̇˷ ȿ΃ʹ Ɇ̻̇̇ɤͅǸʹʧ̇˷ Մ�ͅǸζ, ԐԎԏԗՅռ I˷ ̇ʹʔɤͅ Ψ̇ͅɒͣ, ̇˷˓ζ ʹʔɤ ɤαʧͣʹɤ˷Ɇɤ ̇ʅ 
Ɇ̻̇̇ɤͅǸʹʧ̇˷ ˰Ǹˋɤͣ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ɒζ˷Ǹ˰ʧɆͣ ̻̇ͣͣʧȿ˓ɤռ Ṁͅɤ̇Τɤ ,ͅ ͣ̇˰ɤ Ǹͅʊ΃ɤ ʹʔǸʹ Ɇ̻̇̇ɤͅǸʹʧ̇˷ ˰Ǹζ 
ʔǸΤɤ ȿɤɤ˷ ̇ʅ ΃ʹ˰̇ͣʹ ʧ˰̻̇ͅʹǸ˷Ɇɤ ʅ̇ͅ ʹʔɤ Ǹ̻̻ɤǸͅǸ˷Ɇɤ ̇ʅ ʹʔɤ ʅʧͣͅʹ ˓ʧʅɤՑʅ̇ͅ˰ͣռ Tʔɤ ʧɒɤǸ ΃˷ɒɤͅ˰ʧ˷ɤͣ ʹΨ̇ 
ˋɤζ ̻ʧ˓˓Ǹͣͅ ̇ʅ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ʹʔɤ̇ͅζ, ʹʔɤ ɒ̇ʊ˰Ǹ ̇ʅ Ɇ̇˰̻ɤʹʧʹʧ̇˷ Ǹ˷ɒ ʹʔɤ ̻ͅʧ˷Ɇʧ̻˓ɤ ̇ʅ ʧ˷ɒʧΤʧɒ΃Ǹ˓ʧʹζռ EΤɤͅζ 
̇ͅʊǸ˷ʧͣ˰ ʔ̇ͣʹͣ Ǹ Ɇ̇˰̻˓ɤα ɤɆ̇ͣζͣʹɤ˰ ̇ʅ ̇ʹʔɤͅ ̇ͅʊǸ˷ʧͣ˰ͣ ˓ʧΤʧ˷ʊ ʹ̇ʊɤʹʔɤͅ ʧ˷ ͣζ˰ȿʧ̇ͣʧͣ Ǹ˷ɒ Ɇ̇˷ͣʹǸ˷ʹ˓ζ 
Ɇ̻̇̇ɤͅǸʹʧ˷ʊ Ψʧʹʔ ̇˷ɤ Ǹ˷̇ʹʔɤ ռͅ A ʔ΃ʊɤ ˷΃˰ȿɤͅ ̇ʅ ȿǸɆʹɤͅʧǸ Ǹ˷ɒ ̇ʹʔɤͅ ˰ʧɆ̇ͅՑ̇ͅʊǸ˷ʧͣ˰ͣ Ɇ̇˷ʹͅʧȿ΃ʹɤ 
ʹ̇ ̇˷ʹ̇ʊɤ˷ɤʹʧɆ ɒɤΤɤ˓̻̇˰ɤ˷ʹ Ǹ˷ɒ Ǹͅɤ Ǹ˷ ʧ˷ʹɤʊͅǸ˓ ̻Ǹͅʹ ̇ʅ ɤΤɤͅζ ̇ͅʊǸ˷ʧͣ˰ռ Tʔɤζ Ǹͅɤ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ ʹ̇ 
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 Aζ ɆǸ˓˓ʧ˷ʊ ʧ˷ʹ̇ ́ ΃ɤͣʹʧ̇˷ ʹ ʔɤ ̇ ˷ʹ̇˓̇ʊʧɆǸ˓ ̻ ΃ͅʧʹζ ΨʔʧɆʔ ˰ Ǹ˷ζ Ψɤͣʹɤͅ˷ Ɇ΃˓ʹ΃ͅɤͣ ʔǸΤɤ ͣ ɤʹ 
Ǹͣ Ǹ ̻ ͅɤɆ̇˷ɒʧʹʧ̇˷ ʅ̇ͅ ʔ΃˰Ǹ˷ʧʹζ, ʹ ʔʧͣ ˷ ɤΨ ȿʧ̇˓̇ʊʧɆǸ˓ ̻ ɤ̻ͣͅɤɆʹʧΤɤ ɤʅʅǸɆɤͣ ʧ˷ɒʧΤʧɒ΃Ǹ˓ʧʹζ, 
̻̇ɤ˷ʧ˷ʊ Ǹ˷ ǸΤɤ˷΃ɤ ʹ ̇ Ǹ ˰ ̇ͅɤ ΃˷ɤα̻ɤɆʹɤɒ ̻ ˓΃ͅǸ˓ʧʹζռ Tʔɤ ̻ ʔʧ˓̻̇ͣ̇ʔɤͅ ̇ ʅ ȿʧ̇˓̇ʊζ J̇ʔ˷ 
D΃̻ͅɨ ՄԐԎԏԔՅ Ǹͅʊ΃ɤͣ ʹ ʔǸʹ Ψɤ ˷ ɤɤɒ ʹ ̇ ͣ ʹǸͅʹ ʹ ʔʧ˷ˋʧ˷ʊ ˰ ̇ͅɤ Ǹȿ̇΃ʹ ̇ ΃ͣͅɤ˓Τɤͣ Ǹ˷ɒ ˓ ʧΤʧ˷ʊ 
ͣζͣʹɤ˰ͣ Ǹͣ ɒʧΤɤͣͅɤ, ɒʧ̻ͣǸͅǸʹɤ ɤ˓ɤ˰ɤ˷ʹͣ Ψ̇ͅˋʧ˷ʊ ʹ ̇ʊɤʹʔɤͅ ՄD΃̻ͅɤ, ԐԎԏԔւ Hʧ˷ʹɤͅȿɤͅʊɤ ,ͅ 
ԐԎԏԗՅռ I˷ ̇ʹʔɤͅ Ψ̇ͅɒͣ, Ψɤ Ǹͅɤ թ̻̇˓ζՑʊɤ˷̇˰ʧɆժ ɆͅɤǸʹ΃ͅɤͣ ̇ ,ͅ Ǹͣ Ḋ˷˷Ǹ HǸͅǸΨǸζ ̇˷Ɇɤ 
ͣǸʧɒ, ծǈɤ Ǹͅɤ Ǹ˓˓ Cʔʧ˰ɤͅǸͣկ ՄHǸͅǸΨǸζ, ԏԙԙԏ, ̻ռ ԗՅռ

As ʹʔɤ ɆǸʹɤʊ̇ͅζ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ȿɤɆ̇˰ɤͣ ˓ɤͣͣ ʅǸ˰ʧ˓ʧǸͅ Ǹ˷ɒ Ɇ˓ɤǸͅ ̇˷Ɇɤ ʧʹ ʔǸͣ ȿɤɤ˷ 
ʧ˷ʹɤͅ˰ʧ˷ʊ˓ɤɒ Ψʧʹʔ Ɇʔʧ˰ɤͅʧɆ Ǹ˓ʹɤͅʧʹζ, ʹʔʧͣ ȿ˓΃ͅͅʧ˷ʊ ͅǸʧͣɤͣ ́΃ɤͣʹʧ̇˷ͣ Ǹȿ̇΃ʹ the Ǹ̻̻ǸͅՑ
ɤ˷ʹ թȿ̇΃˷ɒǸͅʧɤͣ ȿɤʹΨɤɤ˷ ̻ͣɤɆʧɤͣժ Ǹ˷ɒ ʹʔɤ ͣ΃ȿ˃ɤɆʹʧΤʧʹζ ̇ʅ թ̇ʹʔɤͅժ ̻ǸͅʹʧɆʧ̻Ǹ˷ʹͣռ Aͣ Ψɤ 
Ǹȿͣ̇ͅȿ ʹʔɤ թ̇ʹʔɤͅժ ʧ˷ʹ̇ ΃ͣ, ʹʔɤ ́΃ɤͣʹʧ̇˷ ȿɤɆ̇˰ɤͣ ˷̇ ˓̇˷ʊɤͅ Ψʔɤͅɤ, ȿ΃ʹ Ψʔɤʹʔɤ ,ͅ Ψɤ 
ɆǸ˷ ɒͅǸΨ Ǹ˷ζ ˓ʧ˷ɤͣ ȿɤʹΨɤɤ˷ թ΃ͣժ Ǹ˷ɒ թʹʔɤ˰ժռ Tʔɤ ̻ͅɤͣ΃˰ɤɒ ʧ˷ɒʧΤʧɒ΃Ǹ˓ʧʹζ Ǹ˷ɒ ͣɤ̻Ց
ǸͅǸʹɤ˷ɤͣͣ ̇ʅ ȿɤʧ˷ʊͣ ʹʔ΃ͣ ȿɤɆ̇˰ɤͣ ɤ˓΃ͣʧΤɤ, ̻΃ͣʔʧ˷ʊ ΃ͣ ʹ̇ ͅɤʹʔʧ˷ˋ ̇΃ͅ ʔ΃˰Ǹ˷ʧʹζ, Ǹ˷ɒ 
Ǹ˓ʹɤͅ ̇ ΃ͅ ʧɒɤǸͣ ̇ ʅ ̻ ˓ǸͣʹʧɆʧʹζ Ǹ˷ɒ ʔζȿͅʧɒʧʹζռ Iʅ Ψɤ Ǹͅɤ Ǹ˓ͅɤǸɒζ Ɇʔʧ˰ɤͅʧɆ ̇ ͅʊǸ˷ʧͣ˰ͣ, ʹ ʔɤ˷ 
ʧͣ ʹʔɤ ̻̇ʹɤ˷ʹʧǸ˓ ̇ʅ ̻Ǹͅʹ ˰ǸɆʔʧ˷ɤՓ̻Ǹͅʹ ʔ΃˰Ǹ˷ Ի̇ͅ ̻Ǹͅʹ ˓ʧύǸͅɒՓ̻Ǹͅʹ ʔ΃˰Ǹ˷Լ ͣ΃Ɇʔ Ǹ˷ 
ǸȿɤͅͅǸ˷ʹ Ǹ˷ɒ ɒͅɤǸɒʅ΃˓ ʹ ʔʧ˷ʊ ʹ ̇ ̻ ̻̇̇ͣͅɤԵ Ċ΃˓ɒ ʹ ʔɤͣɤ ʹ ͅǸ˷ͣՑ ̇ ͅ ̻ ̇˓ζՑʊɤ˷ʧɆ ɆͅɤǸʹ΃ͅɤͣ 
̻ǸͅǸɒ̇αʧɆǸ˓˓ζ ɤ˷ʔǸ˷Ɇɤ ̇ ΃ͅ ʔ΃˰Ǹ˷ʧʹζ, ʔɤ˓̻ʧ˷ʊ ΃ͣ ʊɤʹ ͅ ʧɒ ̇ ʅ ʹ ʔɤ ʧɒɤǸ ̇ ʅ ʹ ʔɤ ͣ ɤʊͅɤʊǸʹɤɒ 
ȿɤʧ˷ʊ, ʹʔ΃ͣ ̻̇ɤ˷ʧ˷ʊ ΃̻ Ǹ ̻ͣǸɆɤ ʅ̇ͅ Ǹ˷ ʧ˷ʹɤʊͅǸʹɤɒ Ψʔ̇˓ɤԵ Ċ΃˓ɒ ʧʹ Ɇ̇˷ʹͅʧȿ΃ʹɤ ʹ̇ Ǹ 
ͅɤՑɤΤǸ˓΃Ǹʹʧ̇˷ ̇ʅ ʹʔɤ ͣʹǸʹ΃ͣ ̇ʅ Ǹ˷ʧ˰Ǹ˓ͣ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʧ˷ ͅɤ˓Ǹʹʧ̇˷ ʹ̇ ʔ΃˰Ǹ˷ˋʧ˷ɒԵ

SɆʧɤ˷ʹʧʅʧɆ ͅɤͣɤǸͅɆʔ ͣʔ̇Ψͣ ɤΤʧɒɤ˷Ɇɤ ʹʔǸʹ ɆʔǸͅǸɆʹɤͅʧͣʹʧɆͣ ̇ʅ ծͣɤ˷ʹʧɤ˷Ɇɤ, ʧ˷ʹɤ˓˓ʧʊɤ˷Ɇɤ, 
ɤ˰̻Ǹʹʔζ Ǹ˷ɒ Ǹ˓ʹͅ΃ʧͣ˰կ, ʧ˷Ɇ˓΃ɒʧ˷ʊ ʊɤ˷ɤʹʧɆ ˰ʧɆ̇ͅՑɆʔʧ˰ɤͅʧͣ˰, Ǹͅɤ ͣʔǸͅɤɒ ȿζ ʔ΃˰Ǹ˷ 
Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷ ̻ͣɤɆʧɤͣ Ǹ˓ʧˋɤ ՄCͅɤɤɒ, ԐԎԏԘ, ̻ǸͅǸռ ԐՅռ Tʔɤ˷ Ψʔζ ɒ̇ Ψɤ ͣʹʧ˓˓ ȿɤ˓ʧɤΤɤ 
ʧ˷ ʹʔɤ ɤαɆɤ̻ʹʧ̇˷Ǹ˓ʧͣ˰ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ̻ͣɤɆʧɤͣԵ ȦͅʧǸ SǸα ͣ΃ʊʊɤͣʹͣ ʹʔǸʹ ʹʔɤ ̻ɤ̻̇˓ɤ ̇ʅ 
ʹʔɤ ʅ΃ʹ΃ͅɤ ˰ ʧʊʔʹ Ɇ̇˷ͣʧɒɤͅ ʔɤͅɤɒʧʹζ Ǹ˷ɒ ʔʧɤͅǸͅɆʔζ ʹ ̇ ȿɤ ˓ ɤͣͣ ʧ˰̻̇ͅʹǸ˷ʹ ʹ ʔǸ˷ ʅ̇ͅ˰ Ǹ˷ɒ 
ͣ΃ȿͣʹǸ˷Ɇɤ Ǹ˷ɒ, ʧ˷ Ɇ̇˷ͣɤ́΃ɤ˷Ɇɤ, ծɒɤɆ˓Ǹͅɤ ʹ ʔɤ ΨʔǸ˓ɤ ̇ ˷Ɇɤ ǸʊǸʧ˷ ʹ ̇ ȿɤ Ǹ ʅʧͣʔկ ՄSǸα, ̻ ռ 
ԗԖՅռ Ṡ ʔ̇Ψ ̻ ɤ̻̇˓ɤ ̇ ʅ ʹ ʔɤ ʅ΃ʹ΃ͅɤ Ψʧ˓˓ Ɇ˓Ǹͣͣʧʅζ ɆͅɤǸʹ΃ͅɤͣ ˰ Ǹζ ˓ Ǹͅʊɤ˓ζ ɒɤ̻ɤ˷ɒ ̇ ˷ ΨʔǸʹ 
́΃Ǹ˓ʧʹʧɤͣ Ǹ˷ɒ ̻̻̇ͅɤͅʹʧɤͣ ʹʔɤζ ɒɤɤ˰ ʹ̇ ȿɤ Ի˰̇ͅɤԼ ʧ˷ʹɤͅɤͣʹʧ˷ʊ Ǹ˷ɒ ɤͣͣɤ˷ʹʧǸ˓ռ

Tʔɤ Ǹͅʊ΃˰ɤ˷ʹͣ ̇ ʅ Ṙ˓˓ʧ˷ ՄԐԎԎԗՅ Ǹ˷ɒ HǸ΃ͣˋɤ˓˓ɤͅ ՄԐԎԎԙՅ Ǹȿ̇΃ʹ ʅʧαʧʹζ Ǹ˷ɒ ʹ ʔɤ ˰ ̇ͅǸ˓ʧʹζ 
̇ʅ Ɇ̇ͣͣͅʧ˷ʊ ͣ ̻ɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣ, Ǹͣ Ψɤ˓˓ Ǹͣ ʹ ʔɤ ɤͣͣǸζ ȿζ Ṙȿɤͅʹ ԰ AǸζ˓ʧͣ ՄԐԎԎԒՅ,45 ˓ ɤǸɒ 

ʹʔɤ ͣ΃ͅΤʧΤǸ˓ ̇ʅ ʹʔɤ ʔ̇ͣʹռ Tʔɤζ ͅɤʊ΃˓Ǹʹɤ ʧʹͣ Ǹ˷Ǹʹ̇˰ζ, ̻ʔζͣʧ̇˓̇ʊζ, ʧ˰˰΃˷ɤ ͅɤ̻ͣ̇˷ͣɤ, ɒɤΤɤ˓̻̇˰ɤ˷ʹ, 
Ǹ˷ɒ ȿɤʔǸΤʧ̇ ռͅ �̇ͅ ˰̇ͅɤ ɒɤʹǸʧ˓ͣ, ͣɤɤ ʔʹʹ̻ͣտՍՍ΃˷ɒͣɆʧռȿɤͅˋɤ˓ɤζռɤɒ΃ՍΨ̻ՑɆ̇˷ʹɤ˷ʹՍ΃̻˓̇ǸɒͣՍԐԎԐԐՍԎԘՍ
ɤ˷ɒ̇ͣζ˰ȿʧ̇ͣʧͣռ̻ɒʅ
45    ծI˷ ʹʔɤ ɒɤȿǸʹɤ Ǹȿ̇΃ʹ ʹʔɤ ɤʹʔʧɆͣ ̇ʅ Ɇ̇ͣͣͅʧ˷ʊ ̻ͣɤɆʧɤͣ ȿ̇΃˷ɒǸͅʧɤͣ ʹʔɤ ̻ʧΤ̇ʹǸ˓ ́΃ɤͣʹʧ̇˷ ʧͣտ Ḋ Ψɤ 
ͣʔ̇ͅɤ ΃̻ ̇ͅ ɆʔǸ˓˓ɤ˷ʊɤ ̇΃ͅ Ɇ΃ͅͅɤ˷ʹ ͣ̇ɆʧǸ˓ Ǹ˷ɒ ˰̇ͅǸ˓ ɆǸʹɤʊ̇ͅʧɤͣԵ Ṁͅɤ̇Τɤ ,ͅ ɒ̇ Ψɤ ɤ˷ʹɤͅʹǸʧ˷ ̇ͅ ̻ͅɤɆ˓΃ɒɤ 
ʹʔɤ ̻̇ͣͣʧȿʧ˓ʧʹζ ʹʔǸʹ ʔ΃˰Ǹ˷˷ɤͣͣ ʧͣ ˷̇ʹ Ǹ ˷ɤɆɤͣͣǸͅζ Ɇ̇˷ɒʧʹʧ̇˷ ʅ̇ͅ ȿɤʧ˷ʊ ʊͅǸ˷ʹɤɒ ʅ΃˓˓ ˰̇ͅǸ˓ ͅʧʊʔʹͣԵ ḢΨ 
Ψɤ ͅɤͣ̇˓Τɤ ʹʔɤͣɤ ́΃ɤͣʹʧ̇˷ͣ Ψʧ˓˓ ȿɤ ʧ˰̻̇ͅʹǸ˷ʹ ˷̇ʹ ̇˷˓ζ ʧ˷ ɒɤʹɤͅ˰ʧ˷ʧ˷ʊ ʹʔɤ ˰̇ͅǸ˓ ͣʹǸʹ΃ͣ Ǹ˷ɒ ͣ̇ɆʧǸ˓ 
ʧɒɤ˷ʹʧʹζ ̇ʅ ʹʔ̇ͣɤ ȿɤʧ˷ʊͣ Ψʧʹʔ Ψʔ̇˰ Ψɤ Ɇ΃ͅͅɤ˷ʹ˓ζ Ɇ̇ɤαʧͣʹ ԻǸȿ̇΃ʹ Ψʔ̇˰ ʹʔɤͅɤ ʧͣ ͣʹʧ˓˓ Ɇ̇˷ʅ΃ͣʧ̇˷ Ǹ˷ɒ 
ɒɤȿǸʹɤԼ, ȿ΃ʹ Ǹ˓ͣ̇ ʅ̇ͅ ʹʔ̇ͣɤ ȿɤʧ˷ʊͣ Ψɤ Ǹͅɤ ̇˷ ʹʔɤ Ɇ΃̻ͣ ̇ʅ ɆͅɤǸʹʧ˷ʊկ ՄṘȿɤͅʹ ԰ AǸζ˓ʧͣ, Crossing Species 
Boundaries, ̻ռ ԏԎՅռ
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ʹ̇ ͣ ̇˰ɤ ʅʧ˷Ǹ˓ ́ ΃ɤͣʹʧ̇˷ͣտ Iͣ թʔ΃˰Ǹ˷Ց˷ɤͣͣժ ʹ ʔɤͅɤʅ̇ͅɤ ʹ ʔɤ ̇ ˷˓ζ ̻ ͅɤɆ̇˷ɒʧʹʧ̇˷ ʅ̇ͅ Ψʔɤʹʔɤͅ 
Ǹ˷ ɤ˷ʹʧʹζ ͣ ʔ̇΃˓ɒ ȿɤ ʊͅǸ˷ʹɤɒ ʅ΃˓˓ ˰ ̇ͅǸ˓ ͅ ʧʊʔʹͣԵ Iʅ ʹ ɤɆʔ˷̇˓̇ʊζ ɆǸ˷ ͣ ΃̻̻̇ͣɤɒ˓ζ ͣ ΃̻ͅǸͣͣ 
̇ͅ ΃˷ɒɤͅՑ̻ɤͅʅ̇ͅ˰ ʔ΃˰Ǹ˷ Ǹȿʧ˓ʧʹʧɤͣ, ΨʔǸʹ ʹ ʔɤ˷ Ǹͅɤ ʹ ʔɤ ȿǸͣɤͣ ʅ̇ͅ Ɇ̇˰̻ͅɤʔɤ˷ɒʧ˷ʊ ʔ΃˰Ǹ˷ 
΃˷ʧ́΃ɤ˷ɤͣͣԵ ḢΨ ʧͣ ʹʔɤ Ɇ̻̇̇ͅͅɤǸ˓ʧʹζ ̇ʅ ʹʔɤ ȿ̇ɒζ Ǹɒɒͅɤͣͣɤɒ Ψʔɤ˷ Ɇ̇΃̻˓ɤɒ Ψʧʹʔ 
ɤ˰ɤͅʊʧ˷ʊ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ͣ΃Ɇʔ Ǹͣ AI, ʊɤ˷ɤ ɤɒʧʹʧ˷ʊ Ǹ˷ɒ ʊɤ˷ɤ ̻ͣ˓ʧɆʧ˷ʊԵ ḢΨ ɒ̇ ʹʔɤͣɤ 
˷̇Τɤ˓ ̻̇ͅɆɤͣͣɤͣ ɆʔǸ˓˓ɤ˷ʊɤ ʹʔɤ ˷̇ʹʧ̇˷ ̇ʅ ʔ΃˰Ǹ˷ʧʹζ ʧʹͣɤ˓ʅԵ 
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C ʧͣ Ǹ ̇ͅȿ̇ʹʧɆ Ɇʔʧ˰ɤͅʧɆՑǸͅʹʧʅǸɆʹ ʹʔǸʹ ɤ˷ɒ̇Ψͣ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹͣ Ψʧʹʔ 
˷̇˷Ցʧ˷ʔɤͅɤ˷ʹ ̻ʔζͣʧ́΃ɤͣ Ǹ˷ɒ Ǹȿʧ˓ʧʹʧɤͣ, ͣ΃Ɇʔ Ǹͣ ɆǸ΃ɒǸ˓ Ǹ˷ʧ˰Ǹ˓ Ǹ˷ǸʹՑ
̇˰ζռ Iʹ ͣʹ΃ɒʧɤɒ Ǹ˷ʧ˰Ǹ˓ ˰̻̇ͅʔ̇˓̇ʊζ, ˓̇Ɇ̇˰̇ʹʧ̇˷, ͣɤ˷ͣʧ˷ʊ, ǸɆʹ΃Ǹʹʧ̇˷, 
Ǹ˷ɒ ˰ ɤɆʔǸ˷ʧɆͣ Ǹͣ Ǹ ˰ ɤǸ˷ͣ ʹ ̇ ɒɤͣʧʊ˷ ˷ ̇Τɤ˓ Ǹ΃ʊ˰ɤ˷ʹǸʹʧΤɤ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ 
Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤͣռ 

C

Ի̻˓Ǹ, Ǹ˓΃˰ʧ˷΃˰, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԏԙ՞ԐԎԐԎՅ
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Tʔɤ ̇ ˓ɒɤͣʹ ˓ ɤʊ ̻ ̇ͣͅʹʔɤͣʧͣ ̇ ˷ ͅ ɤɆ̇ͅɒ ΨǸͣ ɒʧͣɆ̇Τɤͅɤɒ Ǹ̇ͅ΃˷ɒ ԐԎԎԗՍԐԎԎԘ ʧ˷ Ǹ ʹ ̇˰ȿ ʧ˷ 
Sʔɤ˷ʊ˃ʧ˷ɒʧǸ˷, Ǹ˷ Ǹ˷Ɇʧɤ˷ʹ Ɇɤ˰ɤʹɤͅζ ˷ɤǸͅ T΃ͅʅǸ˷, Cʔʧ˷Ǹռ AͅɆʔǸɤ̇˓̇ʊʧͣʹͣ ΃˷Ɇ̇Τɤͅɤɒ 
ʹʔɤ ͅɤ˰Ǹʧ˷ͣ ̇ʅ Ǹ˷ ɤ˓ɒɤͅ˓ζ ԔԎ՞ԖԔ ζɤǸͅՑ̇˓ɒ ˰Ǹ˷, ɒǸʹʧ˷ʊ ʹ̇ ʹʔɤ ʹʔʧͅɒ Ɇɤ˷ʹ΃ͅζ ACEռ Tʔɤ 
ͣˋɤ˓ɤʹ̇˷ ΨǸͣ ȿ΃ͅʧɤɒ Ψʧʹʔ Ǹ ͣ ʧ˰̻˓ɤ ζɤʹ ʧ˷˷̇ΤǸʹʧΤɤ ˓ ɤʊ ̻ ̇ͣͅʹʔɤͣʧͣ ˰ Ǹɒɤ ̇ ʅ Ψ̇̇ɒ, Ψʧʹʔ 
Ǹ ʔ̇ͣͅɤժͣ  Ի̇ͅ ɒ̇˷ˋɤζժͣ Լ ʔ̇̇ʅ Ǹʅʅʧαɤɒ ʹ̇ ʧʹͣ ȿǸͣɤ Ǹ˷ɒ ˃̇ʧ˷ɤɒ Ψʧʹʔ Ǹ ͣʔɤɤ̻ժͣ  ̇ͅ Ǹ ʊ̇Ǹʹժͣ  
ʔ̇ͅ˷ ՄǏʧǸ̇ Lʧ ɤʹ Ǹ˓ռ, ԐԎԏԒՅռ Tʔʧͣ ʔ̇ͣͅɤՑ˓ʧˋɤ ̻̇ͣͅʹʔɤͣʧͣ ΨǸͣ ǸʹʹǸɆʔɤɒ ʹ̇ ʹʔɤ ˰Ǹ˷ժͣ  ˓ɤʊ, 
ʅ΃˷Ɇʹʧ̇˷ʧ˷ʊ Ǹͣ Ǹ ͣ ʹͅǸʧʊʔʹɤ˷ɤɒ թʹʔʧͅɒ ˓ ɤʊժռ AɆʹʧ˷ʊ Ǹͣ ȿ̇ʹʔ Ǹ ͅ ɤ̻˓ǸɆɤ˰ɤ˷ʹ Ǹ˷ɒ Ǹ˷ Ǹɒɒʧʹʧ̇˷ 
ʹ̇ ʹ ʔɤ ˓ ̇ͣʹ ˰ ̇ȿʧ˓ʧʹζ ̇ ʅ ʹ ʔɤ ɒʧͣǸȿ˓ɤɒ ˓ ʧ˰ȿ, ʹ ʔʧͣ Ǹ˷ʧ˰Ǹ˓Ցʧ˷̻ͣʧͅɤɒ ǸͅʹʧʅʧɆʧǸ˓ ˓ ʧ˰ȿ ʧͣ ʹ ʔɤ ̇ ˷˓ζ 
ˋ˷̇Ψ˷ ɆǸͣɤ ʧ˷ ʹʔɤ ̻ͅɤՑ˰̇ɒɤͅ˷ Ψ̇ͅ˓ɒ Ψʔɤͅɤ Ǹ ʔ̇̇ʅ ʔǸͣ ȿɤɤ˷ ΃ͣɤɒ ̻̇ͣͅʹʔɤʹʧɆǸ˓˓ζռ Iʹ 
Ǹ˓ͣ̇ ͣʔ̇Ψͣ Ǹ ˋɤɤ˷ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ ʹʔɤ ȿʧ̇˰ɤɆʔǸ˷ʧɆͣ ̇ʅ ɆɤͅʹǸʧ˷ Ǹ˷ʧ˰Ǹ˓ͣ Ǹ˷ɒ ʔ̇Ψ 
ʹʔɤζ ɆǸ˷ ȿɤ ǸɒǸ̻ʹɤɒ Ǹ˷ɒ ɤ˰̻˓̇ζɤɒ ʅ̇ͅ ʔ΃˰Ǹ˷ ˷ɤɤɒͣ ՄDɤ˷˷ʧͣ, ԐԎԐԐՅռ

A˓ʹʔ̇΃ʊʔ ʹʔɤ ΃ͣɤ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ͣ΃̻̻˓ɤ˰ɤ˷ʹͣ ʔǸͣ Ǹ ˓ɤ˷ʊʹʔζ ʔʧͣʹ̇ͅζ, ʹʔɤ term 
թ̻̇ͣͅʹʔɤͣʧͣժ ΨǸͣ ˷̇ʹ ʧ˷ʹ̇ͅɒ΃Ɇɤɒ ʧ˷ ˰ɤɒʧɆǸ˓ ˓ʧʹɤͅǸʹ΃ͅɤ ΃˷ʹʧ˓ ʹʔɤ ɤǸͅ˓ζ ԏԘʹʔ Ɇɤ˷ʹ΃ͅζռ 
AɆɆ̇ͅɒʧ˷ʊ ʹ̇ DǸΤʧɒ ǈʧ˓˓ͣ, ʧ˷ ʔʧͣ ȿ̇̇ˋ Prosthesis, ʧʹ ͅɤʅɤͅͅɤɒ ʹ̇ ʹʔɤ ծͅɤ̻˓ǸɆɤ˰ɤ˷ʹ ̇ʅ 
Ǹ ˰ʧͣͣʧ˷ʊ ̻Ǹͅʹ ̇ʅ ʹʔɤ ȿ̇ɒζ Ψʧʹʔ Ǹ˷ ǸͅʹʧʅʧɆʧǸ˓ ̇˷ɤկ Մǈʧ˓˓ͣ, ԏԙԙԔ, ̻ռ ԐԏԘՅռ A̻̻˓ζʧ˷ʊ ʹ̇ 
Ǹ ʹʔɤͅǸ̻ɤ΃ʹʧɆ ɒɤΤʧɆɤ ʧ˷ ȿ̇ʹʔ Ǹ ˰ɤɒʧɆǸ˓ Ǹ˷ɒ Ǹ Ɇ΃˓ʹ΃ͅǸ˓ ͣɤ˷ͣɤ, ʹʔɤ ʹɤͅ˰ ͅɤʅ˓ɤɆʹɤɒ ʹʔɤ 
Ɇ̇˰˰̇˷˓ζ ǸɆɆɤ̻ʹɤɒ ɒʧͣɆ̇΃ͣͅɤ ̇ʅ ʹʔɤ ͣʧ˷ʊ΃˓Ǹͅ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊ, ̇ʅ ʹʔɤ թΨʔ̇˓ɤժ Ǹ˷ɒ ˷̇ͅՑ
˰ǸʹʧΤɤ ȿ̇ɒζ, ʹ ʔ΃ͣ ծ˰Ǹˋʧ˷ʊ ʹ ʔɤ թΨʔ̇˓ɤժ ̇ ʅ ʹ ʔɤ ɒʧͣǸȿ˓ɤɒ ̻ ɤͣ̇ͅ˷, ̇ ͅ ʹ ʔɤ ͅ ɤՑɤͣʹǸȿ˓ʧͣʔ˰ɤ˷ʹ 
̇ʅ ˷̇ͅ˰ǸʹʧΤɤ ˓ʧʅɤկ ՄSʔʧ˓ɒͅʧɆˋ, ԐԎԐԐ, ̻ռ ԒԐՅռ Tʔɤ Ψ̇ͅɒ ɒɤͅʧΤɤͣ ʅ̇ͅ˰ ʹʔɤ Ǹ˷Ɇʧɤ˷ʹ �ͅɤɤˋ 
ʹɤͅ˰ Ҁҁ̭҆ѫф҆Ѭ҅ Իթ̻̇ͣͅʹʧʹʔɤ˷ǸʧժԼ, ɒɤ˷̇ʹʧ˷ʊ Ǹ˷ թǸɒɒʧʹʧ̇˷ժ, թǸ̻̻˓ʧɆǸʹʧ̇˷ժ ̇ͅ թǸʹʹǸɆʔ˰ɤ˷ʹժ, 

The Prosthetic Metaphor

If a man whose eyesight is fading  
takes some eagle’s gall,  

and mixes it with Attic honey  
he will see again  

but with extreme sharpness of vision. 

Claudius Aelianus (1884–1969)
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̇ͅ թʹʔǸʹ ΨʔʧɆʔ ʧͣ Ǹɒɒɤɒ ʹ̇ ʹʔɤ ȿ̇ɒζժ ՄV̇ɆǸȿ΃˓ǸͅζռɆ̇˰ռ ˷ռɒռԼռ Tʔɤͣɤ ɒʧʅʅɤͅɤ˷ʹ Ɇ̇˷˷̇Ց
ʹǸʹʧ̇˷ͣ ͣʧʊ˷Ǹ˓ ʧʹͣ ɒ΃Ǹ˓ Ǹ˷ɒ Ǹ˓˰̇ͣʹ Ɇ̇˷ʹͅǸɒʧɆʹ̇ͅζ Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣ Ǹ˷ɒ ʹʔɤ ˰ɤʹǸ̻ʔ̇ͅʧɆǸ˓ 
ͣʧʊ˷ʧʅʧɆǸ˷Ɇɤ Ǹʹʹͅʧȿ΃ʹɤɒ ʹ̇ ʧʹռ 

ǈʔɤʹʔɤͅ ͅ ɤʅɤͅͅʧ˷ʊ ʹ ̇ Ǹ˷ ɤαʹɤͅ˷Ǹ˓ ̇ ͅ ʧ˷ʹɤͅ˷Ǹ˓ ɒɤΤʧɆɤ Փ Ǹ ͅ ɤ̻˓ǸɆɤ˰ɤ˷ʹ, ͅ ɤ̻Ǹʧ ,ͅ ǸɒɒʧՑ
ʹʧ̇˷, ǸʹʹǸɆʔ˰ɤ˷ʹ, ɤαʹɤ˷ͣʧ̇˷ ̇ ͅ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹ Փ ʹ ʔɤ ʹ ͅǸ˷ͣʅ̇ͅ˰ǸʹʧΤɤ Ǹ˷ɒ ǸʅʅɤɆʹʧΤɤ ͣ ʧʊՑ
˷ʧʅʧɆǸ˷Ɇɤ ̇ʅ ̻̇ͣͅʹʔɤͣɤͣ ɒɤͣʹǸȿʧ˓ʧύɤͣ ̇΃ͅ ʧɒɤǸ ̇ʅ ˷̇ͅ˰ǸʹʧΤɤ Ɇ̻̇̇ͅͅɤǸ˓ʧʹζ, ̻̇ɤ˷ʧ˷ʊ ΃̻ 
Ǹ ̻ͣǸɆɤ ʅ̇ͅ Ɇ̻̇̇ͅͅɤǸ˓ ʧ˷ɒɤʹɤͅ˰ʧ˷ǸɆζռ

Tʔɤ ̻ Ǹʧͅʧ˷ʊ ̇ ʅ Ǹ ɒʧͣՍǸȿ˓ɤɒ ȿ̇ɒζ Ψʧʹʔ Ǹ ˷ ̇˷Ցʔ΃˰Ǹ˷ Ǹ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ʅ̇ͅ˰ ̇ ʅ ̻ ̇ͣͅʹʔɤՑ
ͣʧͣ ʧͣ ́ ΃ʧʹɤ ͅ Ǹͅɤ ʧ˷ Ɇ̇˷ʹɤ˰̻̇ͅǸͅζ ̻ ̇ͣͅʹʔɤʹʧɆ ɒɤͣʧʊ˷, ζɤʹ Ǹ˷̇ʹʔɤͅ Ǹʹʹɤ˰̻ʹ ʹ ̇ΨǸͅɒͣ ʹ ʔʧͣ 
ɒʧͅɤɆʹʧ̇˷ ̇ɆɆ΃ͅͅɤɒ ͣ̇˰ɤ Ԑ,ԒԎԎ ζɤǸͣͅ ˓Ǹʹɤ ռͅ VǸ˷ Ŷʔʧ˓˓ʧ̻ͣ, Ǹ ȿʧ̇˰ɤɒʧɆǸ˓ ɤ˷ʊʧ˷ɤɤͅ Ǹ˷ɒ 
Ǹ˰̻΃ʹɤɤ ʔʧ˰ͣɤ˓ʅ, ɒɤͣʧʊ˷ɤɒ ʹ ʔɤ ʅǸ˰̇΃ͣ �˓ɤαՑ�̇̇ʹ ̻ ̇ͣͅʹʔɤʹʧɆ ȿ˓Ǹɒɤͣ, ʧ˷̻ͣʧͅɤɒ ȿζ ʹ ʔɤ 
ʔʧ˷ɒ́΃Ǹͅʹɤͣͅ ̇ ʅ ʹ ʔɤ ɆʔɤɤʹǸʔռ Ċ˷ͣʧɒɤͅǸȿ˓ζ ɒʧͣͣʧ˰ʧ˓Ǹͅ ʅ̇ͅ˰ ʹ ʔɤ T΃ͅʅǸ˷ ʔ̇̇ʅ ̻ ̇ͣͅʹʔɤͣʧͣ 
ζɤʹ Ǹ˷Ǹ˓̇ʊ̇΃ͣ ʧ˷ ʧʹͣ Ǹʧ˰, ʹ ʔʧͣ ΃˷Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ˷ ̇˷ՑǸ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ǸɤͣʹʔɤʹʧɆ ɤ˰ȿ̇ɒՑ
ʧɤɒ ʹʔɤ ʔ΃˰Ǹ˷ ΨɤǸͅɤͅ Ψʧʹʔ ʹʔɤ Ǹʹʹͅʧȿ΃ʹɤͣ ̇ʅ Ǹ˷̇ʹʔɤͅ ̻ͣɤɆʧɤͣռ Dɤ˓ʧȿɤͅǸʹɤ˓ζ ǸΤ̇ʧɒʧ˷ʊ 
Ǹ˷ζ Ǹʹʹɤ˰̻ʹ Ǹʹ ͅ ɤ̻˓ʧɆǸʹʧ˷ʊ Ǹ ʹ ζ̻ʧɆǸ˓ ʔ΃˰Ǹ˷ ˓ ɤʊ, Ŷʔʧ˓˓ʧ̻ͣժ ̻ ̇ͣͅʹʔɤʹʧɆ ɒɤͣʧʊ˷ ̻ ͅʧ̇ͅʧʹʧύɤɒ Ǹ 
̻ǸͅʹʧɆ΃˓Ǹͅ Ǹ˷ʧ˰Ǹ˓ժͣ  ˰ ΃ͣɆ΃˓Ǹʹ΃ͅɤ ȿζ ʧ˰ʧʹǸʹʧ˷ʊ ʹ ʔɤ ͅ ΃˷˷ʧ˷ʊ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ ʅ̇΃˷ɒ ʧ˷ ʹ ʔɤ ʔʧ˷ɒ 
˓ɤʊͣ ̇ ʅ Ǹ ɆʔɤɤʹǸʔ ՄDɤ ȦɤɆˋ ԰ VǸɤͣ, ԐԎԐԏՅռ S΃̻ͅǸͣͣʧ˷ʊ Ǹ˓˓ ̻ ͅʧ̇ͅ ɤ˷ɒɤǸΤ̇ͣͅ ͅ ̇̇ʹɤɒ ʧ˷ 
ʔ΃˰Ǹ˷Ցʧ˷̻ͣʧͅɤɒ ɒɤͣʧʊ˷ͣ, ʹʔɤζ ȿɤɆǸ˰ɤ ʹʔɤ ˰̇ͣʹ ǸɒΤǸ˷Ɇɤɒ ̻̇ͣͅʹʔɤͣɤͣ ΃ͣɤɒ ʧ˷ ǸʹʔՑ
˓ɤʹʧɆͣռ Tʔɤ ʧ˰̻ǸɆʹ ̇ ʅ ʹ ʔʧͣ ɆʔɤɤʹǸʔՑʧ˷̻ͣʧͅɤɒ ɒɤͣʧʊ˷, ȿ̇ʹʔ ͣ Ɇʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ Ɇ΃˓ʹ΃ͅǸ˓, ˓ ɤɒ ʹ ̇ 
Ψʧɒɤ̻ͣͅɤǸɒ ɒɤȿǸʹɤ Ǹ̇ͅ΃˷ɒ ʹʔɤ ̻̇ʹɤ˷ʹʧǸ˓ ̇ʅ ̻ʔζͣʧɆǸ˓ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ͣ ʹ̇ ͣ΃̻̻˓ɤ˰ɤ˷ʹ, 
ɤ˷ʔǸ˷Ɇɤ Ǹ˷ɒ ɤΤɤ˷ ͅ ɤ̻˓ǸɆɤ ʔ΃˰Ǹ˷ Ǹȿʧ˓ʧʹʧɤͣռ Aͣ ȿ̇ʹʔ ɤ˷ʔǸ˷Ɇɤ˰ɤ˷ʹ Ǹ˷ɒ ͅ ɤ̻˓ǸɆɤ˰ɤ˷ʹ, 
ʹʔɤ �˓ɤαՑ�̇̇ʹ ΃˷ɒɤͣͅɆ̇ͅɤɒ ʹ ʔɤ Ɇ̇˰̻˓ɤα ʧ˷ʹɤ̻ͅ˓Ǹζ ȿɤʹΨɤɤ˷ ˷ ̇ʹʧ̇˷ͣ ̇ ʅ թɒʧͣǸȿʧ˓ʧʹζժ Ǹ˷ɒ 
թʔζ̻ɤͅՑǸȿʧ˓ʧʹζժ, ͣ ʧʊ˷̻̇ͣʹʧ˷ʊ Ǹ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ʧ˷ ̇ ΃ͅ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ ̇ ʅ Ǹȿ˓ɤՑȿ̇ɒʧɤɒ˷ɤͣͣռ 
Tʔɤ ̻ ̇ͣͅʹʔɤͣʧͣ ΃ͣʔɤͅɤɒ ʧ˷ Ǹ ̻ ǸͅǸɒʧʊ˰ ͣ ʔʧʅʹ, ȿζ ̻ ̻̇ͅɤ˓˓ʧ˷ʊ Ǹ˷ Ǹ˷Ǹʹ̇˰ʧɆǸ˓˓ζ Ǹ˷ɒ ʅ΃˷ɆՑ
ʹʧ̇˷Ǹ˓˓ζ ˓ ǸɆˋʧ˷ʊ ȿ̇ɒζ Փ ˷ ̇ͅ˰ǸʹʧΤɤ˓ζ ˃ ΃ɒʊɤɒ ʹ ̇ ȿɤ թɒʧͣǸȿ˓ɤɒժ Փȿɤζ̇˷ɒ ʹ ʔɤ ˰ ɤͅɤ Ɇ̇˷Ɇɤ̻ʹ 
̇ʅ թǸȿ˓ɤɒժ, ʧ˷ͣʹɤǸɒ ɤ˓ɤΤǸʹʧ˷ʊ ʧʹ Ǹͣ ծͣ΃̻ɤͅՑǸȿ˓ɤɒկռ46

46     Aɤʅ̇ͅɤ ʹʔɤ ǸɒΤɤ˷ʹ ̇ʅ ʹʔɤ թ�˓ɤαՑ�̇̇ʹ CʔɤɤʹǸʔժ, Ǹ˰̻΃ʹɤɤ Ǹʹʔ˓ɤʹɤͣ Ψɤͅɤ ͣɤɤ˷ Ǹͣ Ɇ̇˰̻ɤʹʧ˷ʊ 
Ǹʹ Ǹ ͣʧʊ˷ʧʅʧɆǸ˷ʹ ɒʧͣǸɒΤǸ˷ʹǸʊɤ ʧ˷ Ɇ̇˰̻Ǹͅʧͣ̇˷ Ψʧʹʔ ʹʔɤʧͅ Ǹȿ˓ɤՑȿ̇ɒʧɤɒ Ɇ̇΃˷ʹɤ̻ͅǸͅʹͣռ A΃ʹ Ψʧʹʔ ǸɒΤǸ˷Ɇɤͣ 
ʧ˷ ̻̇ͣͅʹʔɤʹʧɆ ʹɤɆʔ˷̇˓̇ʊζ, Ǹ ͣ΃ȿͣʹǸ˷ʹʧǸ˓ ͣʔʧʅʹ ʔǸͣ ̇ɆɆ΃ͅͅɤɒ, ˓ɤǸɒʧ˷ʊ ʹ̇ ɒɤȿǸʹɤͣ Ǹȿ̇΃ʹ Ψʔɤʹʔɤͅ ʹʔɤͣɤ 
ɆǸͅȿ̇˷Ցʅʧȿɤͅ ̻̇ͣͅʹʔɤʹʧɆ ȿ˓Ǹɒɤͣ ʊǸΤɤ Ǹ˷ ǸɒΤǸ˷ʹǸʊɤ ʹ̇ ͣ̇˰ɤ Ǹʹʔ˓ɤʹɤͣռ ǈʔɤ˷ ʹʔɤ ŶǸͅǸ˓ζ˰̻ʧǸ˷ ԻǸ˷ɒ 
Ψ̇ͅ˓ɒ ͅɤɆ̇ͅɒ ʔ̇˓ɒɤͅԼ OͣɆǸͅ Ŷʧͣʹ̇ͅʧ΃ͣ Ψ̇˷ Ǹ ͣʧ˓Τɤͅ ˰ɤɒǸ˓ Ǹʹ ʹʔɤ Ṡ΃ʹʔ AʅͅʧɆǸ˷ ˷Ǹʹʧ̇˷Ǹ˓ ɆʔǸ˰̻ʧ̇˷ͣʔʧ̻ͣ, 
ʹʔɤ I˷ʹɤͅ˷Ǹʹʧ̇˷Ǹ˓ Aͣͣ̇ɆʧǸʹʧ̇˷ ̇ʅ Aʹʔ˓ɤʹʧɆͣ �ɤɒɤͅǸʹʧ̇˷ͣ Ɇ̇˰˰ʧͣͣʧ̇˷ɤɒ Ǹ ͣʹ΃ɒζ ʹ̇ ɒɤʹɤͅ˰ʧ˷ɤ Ψʔɤʹʔɤͅ 
թCʔɤɤʹǸʔͣժ Ɇ̇˷ʅɤͅͅɤɒ Ǹ˷ ΃˷ʅǸʧͅ ǸɒΤǸ˷ʹǸʊɤռ AǸͣɤɒ ̇˷ Ǹ ȿʧ̇˰ɤɆʔǸ˷ʧɆǸ˓ ͣʹ΃ɒζ ̻ɤͅʅ̇ͅ˰ɤɒ ȿζ Ŷ̇ͅʅɤͣͣ̇ͅ 
�ɤͅʹՑŶɤʹɤͅ Aͅ΄ʊʊɤ˰Ǹ˷˷ Ǹʹ ʹʔɤ I˷ͣʹʧʹ΃ʹɤ ̇ʅ Aʧ̇˰ɤɆʔǸ˷ʧɆͣ Ǹ˷ɒ Oͅʹʔ̻̇ǸɤɒʧɆͣ Ǹʹ ʹʔɤ �ɤͅ˰Ǹ˷ Ṡ̻ͅʹͣ 
U˷ʧΤɤͣͅʧʹζ ʧ˷ Ċ˓̇ʊ˷ɤ, ʧʹ ΨǸͣ Ɇ̇˷Ɇ˓΃ɒɤɒ ʹʔǸʹ CʔɤɤʹǸʔ ̻̇ͣͅʹʔɤʹʧɆͣ ʧ˷ɒɤɤɒ ̻̇ͅΤʧɒɤɒ Ǹ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓˓ζ 
ȿǸͣɤɒ ǸɒΤǸ˷ʹǸʊɤ, ʧ˷ ɤʅʅɤɆʹ ˰Ǹˋʧ˷ʊ Ŷʧͣʹ̇ͅʧ΃ͣ թͣ΃̻ɤͅՑǸȿ˓ɤɒժ Ǹ˷ɒ ʹʔ΃ͣ ʧ˷ɤ˓ʧʊʧȿ˓ɤ ʹ̇ ͅ΃˷ ǸʊǸʧ˷ͣʹ Ǹȿ˓ɤՑ
ȿ̇ɒʧɤɒ Ɇ̇˰̻ɤʹʧʹ̇ͣͅ, ʧ˷Ɇ˓΃ɒʧ˷ʊ Ǹʹ ʹʔɤ O˓ζ˰̻ʧɆͣռ Tʔɤ ɒɤʹɤͅ˰ʧ˷Ǹʹʧ̇˷ ʹʔǸʹ Ǹ˷ Ǹʹʔ˓ɤʹɤ Ψʧʹʔ CʔɤɤʹǸʔ ˓ɤʊͣ 
Ɇ̇˷ͣ΃˰ɤͣ ˓ɤͣͣ ɤ˷ɤͅʊζ ʹʔǸ˷ Ǹ˷ Ǹȿ˓ɤՑȿ̇ɒʧɤɒ Ǹʹʔ˓ɤʹɤ ͅ΃˷˷ʧ˷ʊ Ǹʹ ʹʔɤ ͣǸ˰ɤ ̻ͣɤɤɒ, ˰Ǹˋʧ˷ʊ ʹʔɤ CʔɤɤʹǸʔ 
˓ɤʊͣ ̻ͅɤͣ΃˰Ǹȿ˓ζ ˰̇ͅɤ ɤʅʅʧɆʧɤ˷ʹ ʹʔǸ˷ ȿʧ̇˓̇ʊʧɆǸ˓ ˓ɤʊͣ, ΨǸͣ ̇Τɤͅͅ΃˓ɤɒ ʅʧΤɤ ˰̇˷ʹʔͣ ˓Ǹʹɤ ,ͅ ̇˷ ʹʔɤ ȿǸͣʧͣ 
ʹʔǸʹ ʹʔɤ ʧ˷ʧʹʧǸ˓ ͅ΃˓ʧ˷ʊ ʔǸɒ ˰Ǹɒɤ ˷̇ͅ˰ǸʹʧΤɤ ͅǸʹʔɤͅ ʹʔǸ˷ ȿʧ̇˰ɤɆʔǸ˷ʧɆǸ˓ Ɇ̇˰̻Ǹͅʧͣ̇˷ͣ Մǭɤʹʹ˓ɤ ,ͅ ԐԎԏԔւ 



ANA RAJČEVIĆ     CHIMERA: THE ANIMAL, THE MACHINE, AND THE ALMOST HUMAN

ԏԒԏ

Tʔɤ Ψ̇ͅɒ թ̻̇ͣͅʹʔɤͣʧͣժ ʹǸˋɤͣ ̇˷ Ǹ ̻̇ͅʅ̇΃˷ɒ Ǹ˰ȿʧʊ΃ʧʹζ, ̇ɆɆ΃̻ζʧ˷ʊ Ǹ ̻ͣǸɆɤ ȿɤʹΨɤɤ˷ 
ȿʧ̇˓̇ʊζ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζ,47 ͅɤͣ̇˷Ǹʹʧ˷ʊ Ψʧʹʔ ˷̇ʹʧ̇˷ͣ ̇ʅ ȿ̇ɒζՓ˰ǸɆʔʧ˷ɤ ʧ˷ʹɤͅʅǸɆɤͣ Ի˓ʧˋɤ 
Ɇζȿ̇ͅʊͣԼ Ǹ˷ɒ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸͅʹʧʅǸɆʹͣ ʹ ʔǸʹ ˰ ɤɒʧǸʹɤ ʔ΃˰Ǹ˷ ͅ ɤ˓Ǹʹʧ̇˷ͣռ48 I˷ ȿ̇ͅǸɒɤͅ ʹ ɤͅ˰ͣ, 
Ǹ ̻ ̇ͣͅʹʔɤͣʧͣ ɆǸ˷ ȿɤ ΤʧɤΨɤɒ Ǹͣ Ǹ˷ζ ˰ ǸɆʔʧ˷ɤ, ʹ ɤɆʔ˷̇˓̇ʊζ, ʊͅǸʅʹ ̇ ͅ ʹ ̇̇˓ ʹ ʔǸʹ ʧ˷ʹɤͅΤɤ˷ɤͣ 
ʧ˷ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹʧΤʧʹζ, ̻ͣɤɆʧʅʧɆʧʹζ, Ǹȿ˓ɤ˷ɤͣͣ Ǹ˷ɒ Ǹʊɤ˷Ɇζ ՄOʹʹ ɤʹ Ǹ˓ռ, ԐԎԎԐՅռ Aͣ A˷ʹ˃ɤ 
JǸɆˋɤ˓ɤ˷ ͣ΃ʊʊɤͣʹͣ, ʹʔɤͅɤ Ǹͅɤ ʹʔͅɤɤ ̻̇ͣͣʧȿ˓ɤ Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣ ̇ʅ ̻̇ͣͅʹʔɤʹʧɆ ʹɤɆʔ˷̇˓̇ʊζտ 
ʹ̇ ͅɤ̻Ǹʧͅ ծΨʔǸʹ ʔǸɒ ȿɤɤ˷ ȿ̇ͅˋɤ˷կ, ʹ̇ Ɇ̇ͅͅɤɆʹ թɒɤʅɤɆʹͣժ ̻ɤ̻̇˓ɤ Ǹͅɤ ȿ̇ͅ˷ Ψʧʹʔ Փ Ǹͣ ʧ˷ 
թɆ̇ͅͅɤɆʹʧ˷ʊ ˷ Ǹʹ΃ͅɤժ Փ Ǹ˷ɒ ʹ ʔɤ թ̻̇ʹʧ˰ʧύǸʹʧ̇˷ժ ̇ ʅ ʹ ʔɤ ʔɤǸ˓ʹʔζ, ̇ ͅ ΨʔǸʹ ͣ ʔɤ ɆǸ˓˓ͣ ծʧ˰̻̇ͅΤʧ˷ʊ 
̇ͅ ɤΤɤ˷ ̇ ΤɤͅɆ̇˰ʧ˷ʊ ˷ Ǹʹ΃ͅɤկ ՄJǸɆˋɤ˓ɤ˷, ԐԎԎԐ, ̻ ռ ԐԙԐՅռ Ŷ̇ͣͅʹʔɤͣɤͣ ʔǸΤɤ ʹ ʔ΃ͣ ȿɤɆ̇˰ɤ, 
Ǹͣ SǸͅǸʔ JǸʧ˷ Ǹͅʊ΃ɤͣ, ծɒʧͣɆ΃ͣͅʧΤɤ ʅͅǸ˰ɤΨ̇ͅˋͣ Ǹͣ Ψɤ˓˓ Ǹͣ ˰ǸʹɤͅʧǸ˓ ǸͅʹʧʅǸɆʹͣկ ՄJǸʧ˷, 
ԏԙԙԙ, ̻ ̻ռ ԒԐ՞ԒԒՅ, ɤα̻Ǹ˷ɒʧ˷ʊ ̇ ΃ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ ʅ ʹ ʔɤ ΤǸͅʧǸȿʧ˓ʧʹζ Ǹ˷ɒ ΃˷̻ͅɤɒʧɆʹǸȿʧ˓ʧʹζ 
̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζ, ΃˷ɒɤͅ˓ʧ˷ʧ˷ʊ ʧʹͣ ˰Ǹ˓˓ɤǸȿʧ˓ʧʹζ Ǹ˷ɒ ̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ɤαʹɤ˷ɒ Ǹ˷ɒ ȿͅɤǸɆʔ 
ʧʹͣ թ˷Ǹʹ΃ͅǸ˓ժ ȿ̇ͅɒɤͣͅռ Tʔɤζ ͅɤɆ̇˷ͣʹͅ΃Ɇʹ ȿ̇ʹʔ ȿ̇ɒζ Ǹ˷ɒ ˰ʧ˷ɒ, ɤα̻Ǹ˷ɒʧ˷ʊ ʧʹͣ ˓ʧ˰ʧʹͣ Ǹ˷ɒ 
ʹʔ΃ͣ ɆͅɤǸʹʧ˷ʊ ɒʧʅʅɤͅɤ˷ʹ Ǹ˷ɒ ΃˷̻ͅɤɒʧɆʹǸȿ˓ɤ ˋʧ˷ɒͣ ̇ʅ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤ Ǹ˷ɒ ʔζȿͅʧɒʧʹζռ 
Aͣ Ǹ ΤɤͣͅǸʹʧ˓ɤ ˰ɤʹǸ̻ʔ̇ͅ Ǹ˷ɒ Ǹ ˰ǸʹɤͅʧǸ˓ ͅɤǸ˓ʧʹζ, ʹʔɤ ̻̇ͣͅʹʔɤͣʧͣ ʊʧΤɤͣ ͅʧͣɤ ʹ̇ ΃˷ͣɤɤ˷ 
Ǹ˷ɒ ΃˷ʅ̇ͅɤͣɤɤǸȿ˓ɤ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣռ

S΃ȿΤɤͅʹʧ˷ʊ ˷̇ͅ˰ǸʹʧΤɤ ɤα̻ɤɆʹǸʹʧ̇˷ͣ ̇ʅ ̻̇ͣͅʹʔɤʹʧɆ ˓ʧ˰ȿͣ Ǹͣ ˰ʧ˰ɤʹʧɆ ʔ΃˰Ǹ˷Ց˓ʧˋɤ 
ͅɤ̻˓ǸɆɤ˰ɤ˷ʹͣ ̇ͅ ǸɒɒՑ̇˷ͣ, Ŷʔʧ˓˓ʧ̻ͣժ Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ ̻̇ͣͅʹʔɤʹʧɆͣ ̻̇ɤ˷ɤɒ ΃̻ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ 
ʹ̇ ɤ˷ʊʧ˷ɤɤͅ ȿ̇ɒʧɤͣ ʧ˷ʹ̇ ˷ ̇Τɤ˓ Ǹ˷ɒ ˷ ̇˷ՑǸ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ɒɤͣʧʊ˷ͣռ Tʔɤζ ʧ˷ʧʹʧǸʹɤɒ ʹ ʔɤ 
ʹͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ ˷ɤΨ ͅǸ˷ʊɤ ̇ʅ ɤ˰ȿ̇ɒʧɤɒ ʅ̇ͅ˰ͣ Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ 
ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ, ɆͅɤǸʹʧ˷ʊ Ǹ ͣ ̻ǸɆɤ ʅ̇ͅ ʅͅɤͣʔ ʹ ʔ̇΃ʊʔʹͣ, ɤα̻ɤͅʧɤ˷Ɇɤͣ Ǹ˷ɒ ˰ ̻̇ͅʔ̇˓̇ʊʧɤͣ, Ǹ˷ɒ 
ʔɤ˓̻ʧ˷ʊ ʹ̇ ʅ̇ͣʹɤͅ Ǹ ˷ɤΨ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ ʔζȿͅʧɒ ʧ˷ʹɤͅՑɆ̻̇̇ͅͅɤǸ˓ʧʹζռ

I˷ ʹʔʧͣ Ɇ̇˷Ɇɤ̻ʹʧ̇˷, I ͣɤɤ ̻̇ͣͅʹʔɤʹʧɆͣ Ǹͣ Ǹ ͅǸɒʧɆǸ˓ ʹ̇̇˓ ʹʔǸʹ ɆǸ˷ ʔɤ˓̻ ΃ͣ ͅɤՑʹʔʧ˷ˋ 
ȿ̇΃˷ɒǸͅʧɤͣ Ǹ˷ɒ ʧ˷ʹɤ̇ͅͅʊǸʹɤ ˷̇ʹʧ̇˷ͣ ̇ʅ թ˷̇ͅ˰Ǹ˓ʧʹζժ, ʧ˷ʅ̇ͅ˰ʧ˷ʊ ˷̇Τɤ˓ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ̇ʅ 
ʹʔɤ ȿ̇ɒζժͣ  ˰Ǹ˓˓ɤǸȿʧ˓ʧʹζռ Aͣ ʹʔɤ ̻̻̇ͅɤͅʹʧɤͣ ̇ʅ ʹʔ̇ͣɤ ˰ǸʹɤͅʧǸ˓ͣ Ψʧʹʔ ΨʔʧɆʔ Ψɤ ͣɆ΃˓̻ʹ 
̇΃ͣͅɤ˓Τɤͣ ʹͅǸ˷ͣʅ̇ͅ˰ ̇΃ͅ ̻ɤͅɆɤ̻ʹʧ̇˷ͣ ̇ʅ թ˰΃ʹǸʹɤɒժ ̇ͅ ɒʧʅʅɤͅɤ˷ʹ˓ζ Ǹȿ˓ɤɒ ȿ̇ɒʧɤͣ, ʹʔɤ 
́΃ɤͣʹʧ̇˷ ʧͣ Ψʔɤʹʔɤͅ ʹʔɤζ ɆǸ˷ Ǹ˓ͣ̇ ʊɤ˷ɤͅǸʹɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ɤα̻ɤͅʧɤ˷Ɇɤͣ ̇ʅ ȿɤʧ˷ʊռ CǸ˷ 
ʹʔɤζ ˓ɤǸɒ ΃ͣ ʹ̇ΨǸͅɒͣ ˰̇ͅɤ ̻̇Ψɤͅʅ΃˓ Ǹ˷ɒ ˓ʧȿɤͅǸʹʧ˷ʊ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ʅ̇ͅ ΨʔǸʹ ʔ΃˰Ǹ˷ͣ 
Ɇ̇΃˓ɒ ȿɤ ̇ͅ ȿɤɆ̇˰ɤԵ

I Ǹʧ˰ ʹ ̇ ͣ ɤɤˋ ̇ ΃ʹ Ǹ ˷ ɤΨ ͅ ̇˓ɤ ʅ̇ͅ ̻ ̇ͣͅʹʔɤʹʧɆͣտ ̇ ˷ɤ Ψʔɤͅɤȿζ ʹ ʔɤζ ͣ ɤͅΤɤ Ǹͣ ɆǸʹǸ˓ζͣʹͣ 
ʅ̇ͅ ͅɤɆ̇˷ʅʧʊ΃ͅʧ˷ʊ ʹʔɤ ɒʧͣɆ̇΃ͣͅɤ Ǹ̇ͅ΃˷ɒ ʹɤɆʔ˷̇˓̇ʊζ ǸɒΤǸ˷Ɇɤͣ, Ǹ̻̻̇ͅǸɆʔʧ˷ʊ ʹʔɤ˰ Ǹͣ 
ɒɤΤʧɆɤͣ Ψʧʹʔ ͣ ̇Ɇʧ̇Ց̻̇˓ʧʹʧɆǸ˓ Ɇ̇˷˷̇ʹǸʹʧ̇˷ͣ Ǹ˷ɒ ʧ˰̻˓ʧɆǸʹʧ̇˷ͣ ΨʔʧɆʔ ɆǸ˷ ʔɤ˓̻ ΃ͣ ʧ˰Ǹʊʧ˷ɤ, 
ɤα̻˓̇ͅɤ Ǹ˷ɒ ˷ǸΤʧʊǸʹɤ ̇΃ͅ ̻̇ͣͣʧȿ˓ɤ ʅ΃ʹ΃ͅɤͣռ 

Ȧ̇ʔɤ ,ͅ ԐԎԏԖՅռ
47    ǈʧʹʔʧ˷ ʹʔɤ ʅʧɤ˓ɒ ̇ʅ SɆʧɤ˷Ɇɤ Ǹ˷ɒ TɤɆʔ˷̇˓̇ʊζ Sʹ΃ɒʧɤͣ, Ǹ˷ɒ ɤ̻ͣɤɆʧǸ˓˓ζ ʹʔɤ ǸͅɤǸ ̇ʅ ȿ̇ɒζ ʹʔɤ̇ͅζռ
48    S΃Ɇʔ Ǹͣ Ǹ Ɇ̇˰̻΃ʹɤ ,ͅ ʹɤ˓ɤ̻ʔ̇˷ɤ, ȿʧɆζɆ˓ɤ ̇ͅ ɆǸͅ Փ ͣɤͅΤʧ˷ʊ Ǹͣ ˷̇ʹǸȿ˓ɤ ʧ˓˓΃ͣʹͅǸʹʧ̇˷ͣ ̇ʅ ʔ̇Ψ ʹʔɤͣɤ 
̻̇ͣͅʹʔɤʹʧɆ ɒɤΤʧɆɤͣ ʧ˷ʅ˓΃ɤ˷Ɇɤ ʹʔɤ ΨǸζ Ψɤ ʹʔʧ˷ˋ, ̻ɤͅɆɤʧΤɤ, ˰̇Τɤ, Ǹ˷ɒ ˰Ǹˋɤ Ɇʔ̇ʧɆɤͣռ
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The Mechanical Bloom ʧͣ Ǹ˷ ɤ˷ʧʊ˰ǸʹʧɆ ζɤʹ ͣ̇ɆʧǸ˓ ɆͅɤǸʹ΃ͅɤ, Ǹ˷ 
թ΃˷ɆǸ˷˷ζժ ̇ͅʊǸ˷ʧͣ˰ Ψʧʹʔ ʧʹͣ ̇Ψ˷ Ǹ΃ʹ̇˷̇˰ζռ Iʹ ̻̇ɤͅǸʹɤͣ Ǹͣ Ǹ 
ͣ̇ɆʧǸ˓ ˰ ǸɆʔʧ˷ɤ, ɤ˷ʊǸʊʧ˷ʊ Ψʧʹʔ ̻ ɤ̻̇˓ɤ, ζɤʹ ʧʹͣ ʧ˷ʹɤͅǸɆʹʧ̇˷ͣ ɒ̇ ˷ ̇ʹ 
Ɇ̇˷ͣʧͣʹɤ˷ʹ˓ζ Ɇ̇˷Τɤζ Ǹ ͣɤ˷ͣɤ ̇ʅ ɆǸͅɤ ̇ͅ Ɇ̇˷Ɇɤͅ˷ռ ǈʔʧ˓ɤ ʹʔʧͣ ɤ˷ʧʊՑ
˰ǸʹʧɆ ɆͅɤǸʹʧ̇˷ թʧ˷Τʧʹɤͣժ ζ̇΃ ʹ ̇ ɤ˷ʊǸʊɤ Ψʧʹʔ ʧʹ, ȿɤ˷ɤǸʹʔ ʧʹͣ ɤαʹɤͅʧ̇ͅ 
˓ʧɤͣ Ǹ ɒɤ˓ʧȿɤͅǸʹɤ ɒɤʹǸɆʔ˰ɤ˷ʹ Փ ʧʹ ʅ΃˓ʅʧ˓˓ͣ ˷̇ ʅ΃˷Ɇʹʧ̇˷ͣ ˷̇ͅ ˰Ǹˋɤͣ 
Ɇ̇˷˷ɤɆʹʧ̇˷ͣ, ̻̇ͅΤʧɒʧ˷ʊ Ǹ ɆǸ˷ΤǸͣ ʅ̇ͅ ̻ͣɤɆʹǸʹ̇ͣͅ ʹ̇ ̻̇ͅ˃ɤɆʹ ʹʔɤʧͅ 
̇Ψ˷ ̻ɤͅɆɤ̻ʹʧ̇˷ͣ ̇˷ʹ̇ ʧʹͣ ͣɤɤ˰ʧ˷ʊ˓ζ ̻΃̻̇ͣͅɤ˓ɤͣͣ ǸɆʹʧ̇˷ͣռ Tʔʧͣ 
ԻǸ˷ʹʧԼͣ̇ɆʧǸ˓ ˰ ǸɆʔʧ˷ɤ49 ̇ ̻ɤͅǸʹɤͣ Ǹ΃ʹ̇˷̇˰̇΃ͣ˓ζ, ʅ̇˓˓̇Ψʧ˷ʊ ʧʹͣ ̇ Ψ˷ 
Ψʔʧ˰ͣ, Ψʔʧ˓ɤ ʹʔɤ Ǹ΃ɒʧɤ˷Ɇɤ Ɇ̇˷ʅɤͣͅ ˰ɤǸ˷ʧ˷ʊ, ʧ˷˃ɤɆʹʧ˷ʊ ʹʔɤ ̻ͣɤɆՑ
ʹǸɆ˓ɤ Ψʧʹʔ ˓ Ǹζɤͣͅ ̇ ʅ ʧ˷ʹɤ̻ͅͅɤʹǸʹʧ̇˷ Ǹ˷ɒ ͣ ΃ȿ˃ɤɆʹʧΤɤ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ, 
ɤΤɤ˷ ʹ ʔ̇΃ʊʔ ʹ ʔɤ ͅ ̇ȿ̇ʹ ͅ ɤ˰Ǹʧ˷ͣ ʧ˷ɒʧʅʅɤͅɤ˷ʹ ʹ ̇ ʧʹͣ Ǹ΃ɒʧɤ˷Ɇɤժͣ  ̻ ͅɤͣՑ
ɤ˷Ɇɤ Ǹ˷ɒ ɤα̻ɤɆʹǸʹʧ̇˷ͣռ

I˷̻ͣʧͅɤɒ ȿζ ʹʔɤ ͣɤʊ˰ɤ˷ʹɤɒ ȿ̇ɒζ ̻Ǹͅʹͣ ̇ʅ Ɇɤ˷ʹʧ̻ɤɒɤͣ Ǹ˷ɒ 
ͣɆ̻̇ͅʧ̇˷ͣ ԻǸͅǸɆʔ˷ʧɒͣԼ,ԔԎ թǸ˓ʧɤ˷ժՑ˓̇̇ˋʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ ɤΤ̇ˋʧ˷ʊ ʅɤǸͅ 
Ǹ˷ɒ ɒʧͣʊ΃ͣʹ ʧ˷ ˰Ǹ˷ζ, թʹʔɤ ˰ɤɆʔǸ˷ʧɆǸ˓ ȿ˓̇̇˰ժ ɒɤʅʧɤͣ Ɇ̇˷Τɤ˷ʹʧ̇˷ 
Փ ΃˷Ǹȿ˓ɤ ʹ̇ ̻ɤͅʅ̇ͅ˰ Ǹ˷ζ ɒɤͣʧʊ˷Ǹʹɤɒ ʅ΃˷Ɇʹʧ̇˷, ̻΃ͣͅ΃ɤ ̻ͣɤɆʧʅʧɆ 
ʊ̇Ǹ˓ͣ, ʅ̇ͣʹɤͅ Ɇ̇˷˷ɤɆʹʧ̇˷ͣ, ɤ˷ʊǸʊɤ ʧ˷ ɆǸͅɤ Փ ʧʹ ͅ ɤ̻ͅɤͣɤ˷ʹͣ Ǹ ɒɤΤʧɆɤ 
̻ͅǸɆʹʧɆǸ˓˓ζ ΃ͣɤ˓ɤͣͣ ʹ ̇ ʔ΃˰Ǹ˷ͣռ Iʹ ʔǸͣ ȿɤɤ˷ ɒɤͣʧʊ˷ɤɒ ʹ ̇ ȿɤ ɒɤΤ̇ʧɒ 
̇ʅ ΃ʹʧ˓ʧʹζ, ʧ˷ͣʹɤǸɒ ͣ ɤͅΤʧ˷ʊ Ǹͣ Ǹ˷ ɤα̻˓̇ͅǸʹʧ̇˷ ʹ ̇̇˓ ʅ̇ͅ ͣ ̻ɤɆʹǸɆ˓ɤ Ǹ˷ɒ 
Ǹ ʔɤʧʊʔʹɤ˷ɤɒ ǸΨǸͅɤ˷ɤͣͣ ̇ʅ ʔ΃˰Ǹ˷ՑɆɤ˷ʹɤͅɤɒ ɤα̻ɤͅʧɤ˷Ɇɤռ

49     ṠɆʧǸ˓ ̇ͅȿ̇ʹͣ ʹͅǸ˷ͣɆɤ˷ɒ ˰ɤͅɤ ˰ǸɆʔʧ˷ɤͅζ, ɤ˷ʊǸʊʧ˷ʊ Ψʧʹʔ ʔ΃˰Ǹ˷ͣ 
Ǹ˷ɒ ɤǸɆʔ ̇ʹʔɤͅ ʧ˷ Ǹ ͣ̇ɆʧǸ˓˓ζ թǸɆɆɤ̻ʹǸȿ˓ɤժ ʅǸͣʔʧ̇˷ռ Tʔɤζ Ɇ̇˷Τɤζ ʧ˷ʹɤ˷ʹʧ̇˷ ʧ˷ 
Ǹ ˰Ǹ˷˷ɤͅ ̻ɤͅɆɤ̻ʹʧȿ˓ɤ ʹ̇ ʔ΃˰Ǹ˷ͣ Ǹ˷ɒ ʔǸΤɤ ʹʔɤ ɆǸ̻ǸɆʧʹζ ʹ̇ ɤ˷ʊǸʊɤ ʧ˷ ʊ̇Ǹ˓Ց
ɒʧͅɤɆʹɤɒ ȿɤʔǸΤʧ̇ ռͅ ǈʔɤʹʔɤͅ ǸɆʹʧ˷ʊ Ǹͣ Ǹ ̻ɤͣ̇ͅ˷Ǹ˓ ǸͣͣʧͣʹǸ˷ʹ, Ǹ Ɇ̇˰̻Ǹ˷ʧ̇˷ ̻ɤʹ, Ǹ 
ʹͅ΃ͣʹɤɒ ʅͅʧɤ˷ɒ, ̇ ͅ ɤΤɤ˷ Ǹ ʹ ʔɤͅǸ̻ɤ΃ʹʧɆ Ǹ˓˓ζ, ʹ ʔɤͣɤ ͅ ̇ȿ̇ʹͣ ɤ̻ʧʹ̇˰ʧύɤ Ǹ ˷ ɤΨ ʅ̇ͅ˷ʹʧɤͅ 
ʧ˷ ʔ΃˰Ǹ˷Փ̇ͅȿ̇ʹ ʧ˷ʹɤͅǸɆʹʧ̇˷, Ψʔɤͅɤ ʹɤɆʔ˷̇˓̇ʊζ Ɇ̇˷Τɤͅʊɤͣ Ψʧʹʔ ʹʔɤ ʧ˷ʹͅʧɆǸɆʧɤͣ 
̇ʅ ͣ̇ɆʧǸ˓ ɒζ˷Ǹ˰ʧɆͣռ
ԔԎ    S̻ʧɒɤͣͅ, ͣɆ̻̇ͅʧ̇˷ͣ Ǹ˷ɒ Ɇɤ˷ʹʧ̻ɤɒɤͣ, Ψʔʧ˓ɤ ˰̇ͣʹ˓ζ ʔǸͅ˰˓ɤͣͣ, ̇ʅʹɤ˷ 
ʊɤ˷ɤͅǸʹɤ ʔʧʊʔ ɒɤʊͅɤɤͣ ̇ʅ ʅɤǸͅ Ǹ˷ɒ ɒʧͣʊ΃ͣʹ, Ǹ˷ɒ Ǹͅɤ ɒʧͣ˓ʧˋɤɒ ȿζ ˰Ǹ˷ζռ DɤΤ̇ʧɒ 
̇ʅ ʅǸɆʧǸ˓ ʅɤǸʹ΃ͅɤͣ ʹʔǸʹ Ψɤ ɆǸ˷ ɤǸͣʧ˓ζ ͅɤ˓Ǹʹɤ ʹ̇ ̇ͅ Ɇ̇˷˷ɤɆʹ Ψʧʹʔ, ʹʔɤͣɤ Ǹ˓ʧɤ˷Ց
˓̇̇ˋʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ, Ψʧʹʔ ʹʔɤʧͅ ʅ˓ɤαʧȿ˓ɤ Ǹͅ˰Ǹʹ΃ͅɤͣ Ǹ˷ɒ Ǹȿ΃˷ɒǸ˷Ɇɤ ̇ʅ ˓ʧ˰ȿͣ, ̇ʅʅɤͅ 
Ǹ ͣʹǸͅˋ Ɇ̇˷ʹͅǸͣʹ ʹ̇ ʹʔɤ ʅǸ˰ʧ˓ʧǸͅ Ǹ˷ɒ ȿʧɒɒǸȿ˓ɤ ̻ɤʹͣ Ψɤ ʹζ̻ʧɆǸ˓˓ζ Ǹɒ̻̇ʹռ 

MɤɆʔǸ˷ʧɆǸ˓ A˓̇̇˰, Իͅ΃ȿȿɤ ,ͅ ˷ζ˓̇˷, ̻˓Ǹ, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԐԐՅ
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I˷ ʹ ʔʧͣ ̻ ǸͅǸɒ̇αʧɆǸ˓ Ɇ̇˷Τɤͅʊɤ˷Ɇɤ ̇ ʅ ʹ ʔɤ ͣ ̇ɆʧǸ˓ ͅ ̇ȿ̇ʹ ɒɤΤ̇ʧɒ ̇ ʅ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ 
΃ʹʧ˓ʧʹζ Ǹ˷ɒ թʧ˷ͣʹʧ˷Ɇʹ΃Ǹ˓ժ ǸɤͣʹʔɤʹʧɆ ǸɆɆɤ̻ʹǸȿʧ˓ʧʹζ, ʹ ʔɤ ˰ ɤɆʔǸ˷ʧɆǸ˓ ȿ˓̇̇˰ ʧͣ Ǹ 
ȿ˓Ǹ˷ˋ ɆǸ˷ΤǸͣ ʅ̇ͅ ̇ ΃ͅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ռ Aζ ʧ˷Τʧʹʧ˷ʊ ͣ ̻ɤɆʹǸʹ̇ͣͅ ʹ ̇ ̻ ̇ͅ˃ɤɆʹ ʹ ʔɤʧͅ 
̇Ψ˷ ˰ ɤǸ˷ʧ˷ʊͣ ̇ ˷ʹ̇ ʧʹͣ ̻ ΃̻̇ͣͅɤ˓ɤͣͣ ǸɆʹʧ̇˷ͣ, ʧʹ ɆʔǸ˓˓ɤ˷ʊɤͣ ̻ ͅɤɆ̇˷ɆɤʧΤɤɒ 
˷̇ʹʧ̇˷ͣ ̇ʅ ʅ΃˷Ɇʹʧ̇˷Ǹ˓ʧʹζ Ǹ˷ɒ Ɇ̇˷˷ɤɆʹʧ̇˷, ΃ͅʊʧ˷ʊ ΃ͣ ʹ̇ Ɇ̇˷ʹɤ˰̻˓Ǹʹɤ ʹʔɤ 
ɤͣͣɤ˷Ɇɤ ̇ ʅ ʧ˷ʹɤͅǸɆʹʧ̇˷ ȿɤζ̇˷ɒ ˰ ɤͅɤ ΃ʹʧ˓ʧʹζռ Tʔʧͣ ɤɤͅʧɤ ̇ ͅʊǸ˷ʧͣ˰ ʧͣ ɒͅǸΨ˷ 
ʅ̇ͅ˰ ɆͅɤǸʹ΃ͅɤͣ ˰Ǹ˷ζ ̇ʅ ΃ͣ ʧ˷ͣʹʧ˷ɆʹʧΤɤ˓ζ ͅɤɆ̇ʧ˓ ʅ̇ͅ˰, ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ΃ͣ ʹ̇ 
ͅɤɆ̇˷ͣʧɒɤͅ ʹʔɤ ɆͅʧʹɤͅʧǸ ȿζ ΨʔʧɆʔ Ψɤ ˃΃ɒʊɤ ʹʔɤ ɒɤͣʧͅǸȿʧ˓ʧʹζ ̇ʅ ̇ͅȿ̇ʹʧɆ 
թɆ̇˰̻Ǹ˷ʧ̇˷ͣʔʧ̻ժռ

I˷ ʹʔʧͣ ɤα̻˓̇ͅǸʹʧ̇˷, The Mechanical Bloom ̻̇ͅ˰̻ʹͣ ΃ͣ ʹ̇ ͅɤʅ˓ɤɆʹ ̇˷ ʹʔɤ 
˰΃˓ʹʧʅǸɆɤʹɤɒ ˷ Ǹʹ΃ͅɤ ̇ ʅ ̇ ΃ͅ ͅ ɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ Ψʧʹʔ ʹ ɤɆʔ˷̇˓̇ʊζռ Iʹ ʧ˷Τʧʹɤͣ ΃ͣ ʹ ̇ 
́΃ɤͣʹʧ̇˷ Ψʔɤʹʔɤͅ ̇΃ͅ ɒɤͣʧͅɤ ʅ̇ͅ ̇ͅȿ̇ʹʧɆ ʧ˷ʹɤͅǸɆʹʧ̇˷ ʧͣ ̇̇ͅʹɤɒ ͣ̇˓ɤ˓ζ ʧ˷ 
ʅ΃˷Ɇʹʧ̇˷Ǹ˓ʧʹζ Ǹ˷ɒ ̻ͅɤɒʧɆʹǸȿʧ˓ʧʹζ ̇ͅ Ψʔɤʹʔɤͅ ʹʔɤͅɤ ɤαʧͣʹͣ Ǹ ɒɤɤ̻ɤ ,ͅ ˰̇ͅɤ 
ʧ˷ͣʹʧ˷ɆʹʧΤɤ ζɤǸͅ˷ʧ˷ʊ ʅ̇ͅ Ɇ̇˷˷ɤɆʹʧ̇˷ Ǹ˷ɒ ʹʔɤ թ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊժ ̇ʅ Ǹ˷̇ʹʔɤͅ 
ɤ˷ʹʧʹζռ U˓ʹʧ˰Ǹʹɤ˓ζ, ʹ ʔɤͣɤ ɆͅɤǸʹʧ̇˷ͣ ɆǸ˓˓ ̇ ˷ ΃ͣ ʹ ̇ ɤ˰ȿͅǸɆɤ ʹ ʔɤ Ǹ˰ȿʧʊ΃ʧʹʧɤͣ 
Ǹ˷ɒ Ɇ̇˰̻˓ɤαʧʹʧɤͣ ʧ˷ʔɤͅɤ˷ʹ ʧ˷ Ǹ˓˓ ʔ΃˰Ǹ˷Փ̇ͅȿ̇ʹ ʧ˷ʹɤͅǸɆʹʧ̇˷ռ 

MɤɆʔǸ˷ʧɆǸ˓ A˓̇̇˰, Իͅ΃ȿȿɤ ,ͅ ˷ζ˓̇˷, ̻˓Ǹ, ͣɤͅΤ̇ ˰̇ʹ̇ͣͅ, ԐԎԐԐՅ
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I˷ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧ̇˷ Ψʧʹʔ ̇ͅȿ̇ʹʧɆʧͣʹͣ, ɤ˷ʊʧ˷ɤɤͣͅ, Ɇʔ̇ͅɤ̇ʊͅǸ̻ʔɤͣͅ, Ǹ˷ɒ 
̻ɤͅʅ̇ͅ˰ɤͣͅ, Ψɤ ɤα̻˓̇ͅɤɒ Ǹ˷ɒ ɤΤ̇˓Τɤɒ ΤǸͅʧ̇΃ͣ ͅ ̇ȿ̇ʹʧɆ ͅ ɤͣɤǸͅɆʔ ǸͅɤǸͣ Ǹ˷ɒ 
̻ͅʧ˷Ɇʧ̻˓ɤͣ, ͣ΃Ɇʔ Ǹͣ ̻˷ɤ΃˰ǸʹʧɆ ǸͅʹʧʅʧɆʧǸ˓ ˰΃ͣɆ˓ɤͣ51 Ǹ˷ɒ թͣʔǸ̻ɤՑ˰ɤ˰̇ͅζժ 
̻̇˓ζ˰ɤͣͅ,ԔԐ ΃ͣʧ˷ʊ ΤǸͅʧ̇΃ͣ ǸɆʹ΃Ǹʹ̇ͣͅ Ǹ˷ɒ ʹɤɆʔ˷ʧ́΃ɤͣ ʹ̇ ʹɤͣʹ ̇ͅȿ̇ʹ 
˰̇Τɤ˰ɤ˷ʹ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ˓ ɤΤɤ˓ͣ ̇ ʅ ͅ ɤͣʧͣʹǸ˷Ɇɤռ ǈɤ Ǹ˓ͣ̇ ʹ ɤͣʹɤɒ ΤǸͅʧ̇΃ͣ 
ʅǸȿͅʧɆǸʹʧ̇˷ ̻ ̇ͅɆɤͣͣɤͣ, ʅ̇ͅ˰ ʅ˓ɤαʧȿ˓ɤ Ǹ˷ɒ ʧ˷ʅ˓ǸʹǸȿ˓ɤ ʹ ̇ ͅ ʧʊʧɒռ Tʔɤ ɤΤɤ˷ʹ΃Ǹ˓ 
̇ͅȿ̇ʹ ΃ͣɤͣ Ǹ ȿʧɒʧͅɤɆʹʧ̇˷Ǹ˓, ʹɤ˷ɒ̇˷ՑɒͅʧΤɤ˷ ͣζͣʹɤ˰ԔԒ ΨʔʧɆʔ ˰̇Τɤͣ Ǹ˷ 
Ǹ̻̻ɤ˷ɒǸʊɤ ʧ˷ ˰΃˓ʹʧ̻˓ɤ ɒʧͅɤɆʹʧ̇˷ͣ Ψʧʹʔ ʹʔɤ Ǹʧɒ ̇ʅ ˷ζ˓̇˷ թʹɤ˷ɒ̇˷ͣժռ

51   Tʔɤ Ɇ̇˷ʹ̇ͅ˓ ˰ɤʹʔ̇ɒ ɤ˰̻˓̇ζɤɒ ʧ˷ ͣ̇ՑɆǸ˓˓ɤɒ թͣ̇ʅʹժ ̇ͅȿ̇ʹͣ ͅɤ˓ʧɤͣ ̇˷ ɆʔǸ˷ʊʧ˷ʊ ʹʔɤ 
̻ͅɤͣͣ΃ͅɤ ʧ˷ͣʧɒɤ Ǹ ʅ˓ɤαʧȿ˓ɤ ʹ΃ȿɤ, Ǹ˓˓̇Ψʧ˷ʊ ʧʹ ʹ̇ ʅ΃˷Ɇʹʧ̇˷ ˓ʧˋɤ Ǹ ˰΃ͣɆ˓ɤ ʹʔǸʹ ɆǸ˷ Ɇ̇˷ʹͅǸɆʹ 
Ǹ˷ɒ ɤαʹɤ˷ɒ, ɤαɤͅʹʧ˷ʊ ʅ̇ͅɆɤ ̇˷ ʧʹͣ ǸʹʹǸɆʔ˰ɤ˷ʹͣռ Tʔ̇ͅ΃ʊʔ ʹʔɤ ΃ͣɤ ̇ʅ ΤǸ˓Τɤͣ, ʹʔɤ ̇ͅȿ̇ʹ 
ɆǸ˷ ˰Ǹʧ˷ʹǸʧ˷ Ǹ ʊʧΤɤ˷ ͣʔǸ̻ɤ ΃ͣʧ˷ʊ ʹʔɤͣɤ թ˰΃ͣɆ˓ɤͣժ Ψʧʹʔ̇΃ʹ ͅɤ́΃ʧͅʧ˷ʊ Ǹɒɒʧʹʧ̇˷Ǹ˓ ɤ˷ɤͅʊζ 
ʧ˷̻΃ʹռ Tʔʧͣ ˰ɤʹʔ̇ɒ ʹζ̻ʧɆǸ˓˓ζ ʧ˷Τ̇˓Τɤͣ Ǹ˷ ɤαʹɤͅ˷Ǹ˓ ͣ̇΃ͅɆɤ ̇ʅ Ɇ̇˰̻ͅɤͣͣɤɒ Ǹʧͅ ʹ̇ ʅ΃˷Ɇʹʧ̇˷ 
ɤʅʅɤɆʹʧΤɤ˓ζ ȿζ ɤα̻˓̇ʧʹʧ˷ʊ ɒʧʅʅɤͅɤ˷ʹʧǸ˓ͣ ʧ˷ Ǹʧͅ ̻ ͅɤͣͣ΃ͅɤ, ΃ͣʧ˷ʊ ʹ ʔɤ ͣ Ǹ˰ɤ ̻ ʔζͣʧɆǸ˓ ̻ ͅʧ˷Ɇʧ̻˓ɤͣ 
Ǹͣ ʹʔ̇ͣɤ ʹʔǸʹ ̻̇Ψɤͅɤɒ ʹʔɤ ͣʧ˷ʊʧ˷ʊ ȿʧͅɒͣ ̇ʅ Cʹɤͣʧȿʧ΃ͣ Իͣɤɤ ̻Ǹʊɤ ԔԓՅռ
ԔԐ     Tʔɤͣɤ թͣ˰Ǹͅʹժ, ͅɤɆ̇˷ʅʧʊ΃ͅǸȿ˓ɤ ˰ǸʹɤͅʧǸ˓ͣ ΃ͣɤ ʹʔɤͅ˰Ǹ˓ ǸɆʹ΃Ǹʹʧ̇˷ ʹ̇ թͅɤ˰ɤ˰ȿɤͅժ 
ʹʔɤʧͅ ̇ͅʧʊʧ˷Ǹ˓ ͣʔǸ̻ɤ Ǹ˷ɒ ͅɤΤɤͅʹ ʹ̇ ʧʹ Ψʔɤ˷ ʹʔɤ ʹɤ˰̻ɤͅǸʹ΃ͅɤ ʧ˷ɆͅɤǸͣɤͣռ
ԔԒ     SʹͅǸ˷ɒͣ ̇ʅ ˷ζ˓̇˷ ˰ǸʹɤͅʧǸ˓ Ǹͅɤ Ɇ̇˷˷ɤɆʹɤɒ ʹ̇ ǸɆʹ΃Ǹʹ̇ͣͅ Ǹ˷ɒ ̇ͅ΃ʹɤɒ ʹʔ̇ͅ΃ʊʔ ʹʔɤ 
ͣʹͅ΃Ɇʹ΃ͅɤ ̇ʅ ʹʔɤ ̇ͅȿ̇ʹʧɆ ˓ʧ˰ȿռ AʧɒʧͅɤɆʹʧ̇˷Ǹ˓ ˰̇ʹʧ̇˷ ʧͣ ǸɆʔʧɤΤɤɒ ȿζ ͣɤ˓ɤɆʹʧΤɤ˓ζ ʹɤ˷ͣʧ˷ʊ ̇ͅ 
ͅɤ˓ɤǸͣʧ˷ʊ ʹʔɤ ʹɤ˷ɒ̇˷ͣռ
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Lɤʹժͣ  ̻˓Ǹζռ 
Lɤʹժͣ  ̻˓Ǹζ Ǹ ʊǸ˰ɤռ 
Lɤʹժͣ  ̻˓Ǹζ Ǹ ʊǸ˰ɤ ̇ʅ ծǈʔǸʹ Iʅս 
սζ̇΃ Ɇ̇΃˓ɒ ͅɤ˰Ǹˋɤ ζ̇΃ͅ ɤ˷ʹʧͅɤ ȿ̇ɒζ ʅ̇ͅ˰ ͣɆͅǸʹɆʔԵ

Aɤζ̇˷ɒ ʹʔɤ Ψʧ˓ɒɤͣʹ ɒͅɤǸ˰ͣ ̇ʅ Ḣ˰ɤ ,ͅ OΤʧɒ, Ǹ˷ɒ DǸͅΨʧ˷, ͣɆʧɤ˷ʹʧͣʹͣ ʹ̇ɒǸζ ɆǸ˷ 
̻ʔζͣʧɆǸ˓˓ζ ʧ˰̻˓Ǹ˷ʹ ʹɤɆʔ˷̇˓̇ʊʧɤͣ Ψʧʹʔʧ˷ ʹʔɤ ȿ̇ɒζ, թ̻ͅʧ˷ʹʧ˷ʊժ Ǹ˷ɒ ʊ̇ͅΨʧ˷ʊ ̇ͅʊǸ˷ͣ 
Ǹ˷ɒ ʹʧͣͣ΃ɤͣ ʅ̇ͅ˰ ʧʹͣ ͣ΃ȿͣʹǸ˷Ɇɤռ Tʔɤζ ɆǸ˷ Ǹ΃ʊ˰ɤ˷ʹ ʔ΃˰Ǹ˷ ʅ̇ͅ˰ͣ Ǹ˷ɒ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ 
΃ͣʧ˷ʊ ǸͅʹʧʅʧɆʧǸ˓ ˰ɤǸ˷ͣ, Ψʧʹʔ ȿ̇ʹʔ ʧ˷ʹɤͅ˷Ǹ˓ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓ ͣ΃̻̻˓ɤ˰ɤ˷ʹͣ, ʹʔɤζ ɆǸ˷ 
Ɇ˓̇˷ɤ ̻ͣɤɆʧɤͣ, ɆͅɤǸʹɤ ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ Ɇʔʧ˰ɤͅǸͣ Ǹ˷ɒ ̻̇ͅʊͅǸ˰ ʹʔɤ ̻̇ɤͅǸʹʧ̇˷ͣ ʹʔǸʹ 
ʊ̇Τɤͅ˷ ʹʔɤ ͣɤ˓ʅՑͅɤ̻˓ʧɆǸʹʧ˷ʊ ̇ʅ ˰ʧɆ̇ͅՑ̇ͅʊǸ˷ʧͣ˰ͣռ1 �̇ͅ˰ ΃̻̻ɤͅ Ǹ˷ɒ ˓̇Ψɤͅ ˓ʧ˰ȿ ̻̇ͣͅՑ
ʹʔɤͣɤͣ, ɤα̇ͣˋɤ˓ɤʹ̇˷ͣ, ʧ˰̻˓Ǹ˷ʹͣ, ȿʧ̇˓̇ʊʧɆǸ˓ Ǹ˷ɒ ǸͅʹʧʅʧɆʧǸ˓ ʊͅǸʅʹͣ,Ԑ ʹ̇ ʹʔɤ ɤ˰ȿͅζ̇˷ʧɆ 
ͣʹɤ˰ՑɆɤ˓˓ ˰Ǹ˷ʧ̻΃˓Ǹʹʧ̇˷ͣ ̇ʅ Ɇʔʧ˰ɤͅʧɆ ɆͅɤǸʹʧ̇˷ͣ, ʹɤɆʔ˷̇˓̇ʊʧɤͣ Ǹͅɤ ʧ˷ɆͅɤǸͣʧ˷ʊ˓ζ 

1    �̇ͅ ʧ˷ͣʹǸ˷Ɇɤ թαɤ˷̇ȿ̇ʹͣժ, ̇ͅ ȿʧ̇˓̇ʊʧɆǸ˓ ̇ȿ˃ɤɆʹͣ Փ Ǹ Ɇ̇˰̻΃ʹɤͅՑɒɤͣʧʊ˷ɤɒ Ɇ̇˓˓ɤɆʹʧ̇˷ ̇ʅ Ɇɤ˓˓ͣռ
Ԑ    Aʧ̇˓̇ʊʧɆǸ˓ ͣˋʧ˷ ʊͅǸʅʹͣ Ǹͅɤ ʹʧͣͣ΃ɤͣ թʔǸͅΤɤͣʹɤɒժ ʅ̇ͅ˰ ̇˷ɤ ̻Ǹͅʹ ̇ʅ ʹʔɤ ȿ̇ɒζ Ǹ˷ɒ ʹͅǸ˷ͣʅɤͅͅɤɒ ʹ̇ 
Ǹ˷̇ʹʔɤͅ ̻Ǹͅʹ, ̇˷ ʹʔɤ ͣǸ˰ɤ ɆͅɤǸʹ΃ͅɤ ̇ͅ ʅ̇ͅ˰ ̇˷ɤ ɆͅɤǸʹ΃ͅɤ ʹ̇ Ǹ˷̇ʹʔɤ ռͅ Sζ˷ʹʔɤʹʧɆ ʊͅǸʅʹͣ, ̇˷ ʹʔɤ ̇ʹʔɤͅ 
ʔǸ˷ɒ, Ǹͅɤ Ǹ˓ʹɤͅ˷ǸʹʧΤɤͣ ʹ ̇ ȿʧ̇˓̇ʊʧɆǸ˓ ʊͅǸʅʹͣւ ʹ ʔɤ ʅ̇ͅ˰ɤͅ ʔǸΤɤ ȿɤɤ˷ ɒɤͣʧʊ˷ɤɒ ʹ ̇ ˰ ʧ˰ʧɆ ʹ ʔɤ ɆʔǸͅǸɆʹɤͅʧͣʹʧɆͣ 
̇ʅ Ǹ ȿʧ̇˓̇ʊʧɆǸ˓ ʊͅǸʅʹ ʧ˷ ʹɤͅ˰ͣ ̇ʅ ͣʹͅɤ˷ʊʹʔ, Ɇ̇˰̻˓ʧǸ˷Ɇɤ, ɤ˓ǸͣʹʧɆʧʹζ, Ǹ˷ɒ ɒ΃ͅǸȿʧ˓ʧʹζ Ψʧʹʔ̇΃ʹ ͣʧɒɤ ɤʅʅɤɆʹͣռ 
Tʔɤζ ɆǸ˷ ȿɤ ʔ΃˰Ǹ˷Ց˰Ǹɒɤ ʅ̇ͅ˰ ͣζ˷ʹʔɤʹʧɆ ˰ǸʹɤͅʧǸ˓ͣ Իͣ΃Ɇʔ Ǹͣ ̻̇˓ζ˰ɤͣͅ, ɆɤͅǸ˰ʧɆͣ, ˰ɤʹǸ˓ͣ, Ǹ˷ɒ 
Ɇ̇˰̻̇ͣʧʹɤͣԼ ̇ͅ ʊ̇ͅΨ˷ ʧ˷ ʹʔɤ ˓Ǹȿ ΃ͣʧ˷ʊ ˓ʧΤʧ˷ʊ Ɇɤ˓˓ͣ Ǹ˷ɒ ̇ͅʊǸ˷ʧɆ ̇ͅ Ɇʔɤ˰ʧɆǸ˓ թͣɆǸʅʅ̇˓ɒͣժ Փ ˰Ǹɒɤ ʅ̇ͅ˰ ʹʔɤ 
ͣǸ˰ɤ ͣζ˷ʹʔɤʹʧɆ ˰ǸʹɤͅʧǸ˓ͣ Ψʧʹʔ ̇ͅ Ψʧʹʔ̇΃ʹ ȿʧ̇ɒɤʊͅǸɒǸȿ˓ɤ ̻̻̇ͅɤͅʹʧɤͣ Փ Ǹ˷ɒ Ǹͅɤ ΃ͣ΃Ǹ˓˓ζ ͅɤʅɤͅͅɤɒ ʹ̇ Ǹͣ 
ȿʧ̇ɤ˷ʊʧ˷ɤɤͅɤɒ ʊͅǸʅʹͣռ

What If    

Que serions-nous sans l’espérance de devenir un jour différents? 

Where would we be without the hope of one day becoming different? 

Lucian Boia
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ȿɤʧ˷ʊ ɤ˰ȿɤɒɒɤɒ ʅ̇ͅ ͅɤɆ̇˷ͣʹͅ΃Ɇʹʧ˷ʊ, ɤ˷ʔǸ˷Ɇʧ˷ʊ ԻǸ˷ɒ ̻ɤͅʔǸ̻ͣ ɤΤɤ˷ ͣ΃ȿͣʹʧʹ΃ʹʧ˷ʊԵՅ 
ʹʔɤ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊռ ǈʧʹʔ ʹʔɤ ̻̇ͣͣʧȿʧ˓ʧʹζ ̇ʅ ȿɤʧ˷ʊ ʧ˷ʹɤͅ˷Ǹ˓ʧύɤɒ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓ʧύɤɒ ȿζ 
̇ͅʊǸ˷ʧɆ ʹʧͣͣ΃ɤ Ǹ˷ɒ ʧ˷Ɇ̻̇̇ͅͅǸʹɤɒ ʧ˷ʹ̇ ʧʹͣ Τɤͅζ ͣʹͅ΃Ɇʹ΃ͅɤͣ, ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʔǸΤɤ ʹ΃ͅ˷ɤɒ 
̇΃ͅ ȿ̇ɒʧɤͣ ʧ˷ʹ̇ Ǹ ʹɤͣʹʧ˷ʊ ʊ̇ͅ΃˷ɒ ʅ̇ͅ ɒɤͣʧʊ˷ Ǹ˷ɒ ɤ˷ʊʧ˷ɤɤͅʧ˷ʊ, Ǹ ˰Ǹ˓˓ɤǸȿ˓ɤ ˰ǸʹɤՑ
ͅʧǸ˓ ʹ̇ ɤα̻ɤͅʧ˰ɤ˷ʹ Ψʧʹʔռ Tʔʧͣ ɤ˷ΤʧǸȿ˓ɤ ̻̇Ψɤͅ ʹ̇ ԻͅɤԼʧ˰Ǹʊʧ˷ɤ Ǹ˷ɒ ԻͅɤԼͣʔǸ̻ɤ ʅ΃ʹ΃ͅɤ 
̻ɤ̻̇˓ɤ ʔǸͣ ɆʔǸ˷ʊɤɒ ̇΃ͅ ̻ɤͅɆɤ̻ʹʧ̇˷ͣ ̇ʅ ʹʔɤ ȿ̇ɒζ, ͅɤ˷ɒɤͅʧ˷ʊ ˷ɤΨ ȿ̇ɒʧɤͣ Ǹ˓ʹɤͅǸȿ˓ɤ 
ȿζ ͣɆʧɤ˷Ɇɤռ 

ǈʔʧ˓ɤ ʹʔɤͣɤ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ɤα̻ɤͅʧ˰ɤ˷ʹͣ ˰Ǹζ ʔɤ˓̻ ΃ͣ ΃˷ͅǸΤɤ˓ ͣ̇˰ɤ ̻̇ͅʅ̇΃˷ɒ ȿʧ̇Ց
˓̇ʊʧɆǸ˓ ́ ΃ɤͣʹʧ̇˷ͣ, ʹ ʔɤζ Ǹ˓ͣ̇ ̻ ̇ͣɤ ̇ ˷ʹ̇˓̇ʊʧɆǸ˓ ɆʔǸ˓˓ɤ˷ʊɤͣ ʹ ʔǸʹ ˰ Ǹζ ̻ ɤͅ˰Ǹ˷ɤ˷ʹ˓ζ ʹ ͅǸ˷ͣՑ
ʅ̇ͅ˰ ̇΃ͅ ̻ɤͅɆɤ̻ʹʧ̇˷ ̇ʅ ʔ΃˰Ǹ˷ ɤαʧͣʹɤ˷Ɇɤռ Aͣ ͅɤͣɤǸͅɆʔ ʹ̇̇˓ͣ, ɒʧͣɆ΃ͣͅʧΤɤ ̇ȿ˃ɤɆʹͣ Ǹ˷ɒ 
ΨʔǸʹ Rʔɤʧ˷ȿɤͅʊɤͅ ɆǸ˓˓ͣ ծɤ̻ʧͣʹɤ˰ʧɆ ʹ ʔʧ˷ʊͣկ ՄRʔɤʧ˷ȿɤͅʊɤ ,ͅ ԏԙԙԗՅ, ʹ ʔɤ Cʔʧ˰ɤͅǸ ɆͅɤǸʹ΃ͅɤͣ 
ʔǸΤɤ Ǹ˓ͅɤǸɒζ ȿɤɤ˷ ɆͅɤǸʹɤɒ, ȿͅɤǸˋʧ˷ʊ ɒ̇Ψ˷ ʹ ʔɤ ȿǸͅͅʧɤͣͅ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷ ̇˷Ցʔ΃Ց
˰Ǹ˷ռ SʹǸ˷ɒʧ˷ʊ ̇ ˷ ʹ ʔɤ ˰ Ǹͅʊʧ˷ͣ ̇ ʅ ˰ ̇ͅǸ˓ Ɇ̇˷ʹ̇ͅΤɤͣͅζ, ʹ ʔɤζ Ɇ̇˷ʅ̇ͅ˷ʹ ΃ͣ Ψʧʹʔ ʹ ʔɤ ʧͣͣ΃ɤ ̇ ʅ 
ʔ̇Ψ ʅǸͅ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʧ˷ʹɤͅΤɤ˷ʹʧ̇˷ͣ ɆǸ˷ ȿɤ ʧ˰̻˓ɤ˰ɤ˷ʹɤɒ Ψʧʹʔ̇΃ʹ ɆʔǸ˷ʊʧ˷ʊ Ǹ ʔ΃˰Ǹ˷ 
ʧ˷ʹ̇ Ǹ ɒʧͣʹʧ˷Ɇʹ ͣ ̻ɤɆʧɤͣռ Aζ ɤΤ̇ˋʧ˷ʊ Ǹ˷ ʧ˷ɤΤʧʹǸȿ˓ɤ ʔζȿͅʧɒʧʹζ, Cʔʧ˰ɤͅǸ ʹ ʔɤͅɤʅ̇ͅɤ ̻ ̇ͅ˰̻ʹͣ 
΃ͣ ʹ ̇ Ɇ̇˷ͣʧɒɤͅ ʹ ʔɤ Τɤαɤɒ ˰ Ǹʹʹɤͅ ̇ ʅ ɤαɆ˓΃ͣʧ̇˷ Ǹ˷ɒ ǸɆɆɤ̻ʹǸ˷Ɇɤտ Iʅ Ψɤ ͅ ǸɒʧɆǸ˓˓ζ Ǹ˓ʹɤͅ ʹ ʔɤ 
ʔ΃˰Ǹ˷, ȿζ ˰ɤͅʊʧ˷ʊ ʔ΃˰Ǹ˷ Ψʧʹʔ Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ ˰ǸɆʔʧ˷ɤ, Ψʧ˓˓ Ψɤ ͣʹʧ˓˓ ȿɤ թʔ΃˰Ǹ˷ժԵ A˷ɒ ʧʅ 
ͣ̇Ɇʧɤʹζ ɤ˰ȿͅǸɆɤͣ ʹʔɤͣɤ Իʧ˷ԼΤ̇˓΃˷ʹǸͅζ Ǹ˓ʹɤͅǸʹʧ̇˷ͣ, ʹʔɤ˷ ΨʔǸʹ, Ǹ˷ɒ Ψʔ̇ͣɤ, Τʧͣʧ̇˷ͣ ̇ʅ 
ʹʔʧͣ Ɇ̇˷ʹɤͣʹǸȿ˓ɤ ʅ΃ʹ΃ͅɤ Ψ̇΃˓ɒ ʧʹ ȿɤ ̻˓Ǹ΃ͣʧȿ˓ɤ ʹ̇ ɆͅɤǸʹɤԵ

Tʔɤ ̻̇Ψɤͅ ʹ̇ ͅɤՑɤ˷ʊʧ˷ɤɤͅ ̻ͣɤɆʧɤͣ Ǹ˷ɒ ˰ɤͅʊɤ ʹʔɤ ǸͅʹʧʅʧɆʧǸ˓ Ψʧʹʔ ʹʔɤ ̇ͅʊǸ˷ʧɆ ʔǸͣ 
ȿɤɤ˷ ͣʧʊ˷ʧʅʧɆǸ˷ʹ˓ζ ͣʹͅɤǸ˰˓ʧ˷ɤɒ ʹʔǸ˷ˋͣ ʹ̇ ʹʔɤ ǸɒΤɤ˷ʹ ̇ʅ Ǹ ʊɤ˷ɤՑɤɒʧʹʧ˷ʊ ʹɤɆʔ˷̇˓̇ʊζ 
ˋ˷̇Ψ˷ Ǹͣ CRISŶR՞CǸͣԙռԒ DɤͣɆͅʧȿɤɒ Ǹͣ թʊɤ˷ɤʹʧɆ ͣɆʧͣͣ̇ͣͅժ, ʹʔʧͣ ͣʧ˰̻˓ɤ ζɤʹ ̻̇Ψɤͅʅ΃˓ 
ʹ̇̇˓ Ǹ˓˓̇Ψͣ ΃ͣ ʹ ̇ ͣ ΃ͅʊʧɆǸ˓˓ζ Ǹɒɒ, ͅ ɤ˰̇Τɤ, ̇ ͅ Ǹ˓ʹɤͅ Ǹ˷ζ DNA ͣ ɤ́΃ɤ˷Ɇɤ, ͅ ɤ̻˓ǸɆʧ˷ʊ ʧʹ Ψʧʹʔ 
Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ͣ ʹͅǸ˷ɒͣ ̇ ʅ DNA Ɇ̇ɒɤռ Iʹͣ Ǹ̻̻˓ʧɆǸʹʧ̇˷ ɆǸ˷ ɤ˷ʊʧ˷ɤɤͅ ȿǸɆʹɤͅʧǸ, ̻ ˓Ǹ˷ʹͣ, Ǹ˷ʧ˰Ǹ˓ͣ 
Ǹ˷ɒ ʔ΃˰Ǹ˷ͣ Ψʧʹʔ ɤ˷ʹʧͅɤ˓ζ ˷ ɤΨ ʹ ͅǸʧʹͣ, ɤ˰̻̇Ψɤͅʧ˷ʊ թ΃ͣժ Ψʧʹʔ ʹ ʔɤ ɆǸ̻ǸɆʧʹζ ʹ ̇ ˰ Ǹ˷ʧ̻΃˓Ǹʹɤ 
˓ʧʅɤ Ǹʹ ʧʹͣ ˰̇ͣʹ ʅ΃˷ɒǸ˰ɤ˷ʹǸ˓ ˓ɤΤɤ˓ռ Tʔʧͣ ˷ɤΨʅ̇΃˷ɒ ɆǸ̻ǸɆʧʹζ ʹ̇ ˰̇ɒʧʅζ Ǹ˷ɒ ̻ɤͅʔǸ̻ͣ 
ʊ΃ʧɒɤ ʹ ʔɤ ɤΤ̇˓΃ʹʧ̇˷ ̇ ʅ ͣ ̻ɤɆʧɤͣ ʔǸͣ ̇ ̻ɤ˷ɤɒ ΃̻ ʅ΃ͅʹʔɤͅ ͣ ̻ǸɆɤ ʅ̇ͅ ʹ ʔɤ ɆͅɤǸʹʧ̇˷ ̇ ʅ ˷ ̇Τɤ˓ 
ɤ˷ʹʧʹʧɤͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ ʔ΃˰Ǹ˷ՓǸ˷ʧ˰Ǹ˓ Cʔʧ˰ɤͅǸͣ ՄE˷ͅʧ́΃ɤύ ԰ �΃˓˓Ǹ˷ͣ, ԐԎԏԔՅռ A΃ʹ CRISŶRժͣ  
ʧ˷ʊɤ˷ʧ̇΃ͣ ˰ɤʹʔ̇ɒ ʧͣ˷ժʹ ˰ɤͅɤ˓ζ Ǹ ʔ΃˰Ǹ˷ ʧ˷Τɤ˷ʹʧ̇˷ռ Iʹ ʧͣ ǸɆʹ΃Ǹ˓˓ζ Ǹ ˰ʧ˰ʧɆͅζ ̇ʅ ˷Ǹʹ΃ͅǸ˓ 
Ǹ˷ɒ Ǹ˷Ɇʧɤ˷ʹ ̻̇ͅɆɤͣͣɤͣ ʹʔǸʹ ʅ΃˷Ɇʹʧ̇˷ Ǹͣ Ǹ ȿǸɆʹɤͅʧǸ˓ Ǹ˷ɒ ̻ͅʧ˰ɤΤǸ˓ ʧ˰˰΃˷ɤ ͣζͣʹɤ˰, 
Ǹ˷ɒ Ǹ ˰ɤɆʔǸ˷ʧͣ˰ ʹʔǸʹ ͣɤͅΤɤͣ Ǹͣ Ǹ ɒɤʅɤ˷ͣɤ ǸʊǸʧ˷ͣʹ Τʧͅ΃ͣɤͣ4 Մ�ɤͅ˷ʔ̇˓˰, ԐԎԐԎՅռ Aζ 

Ԓ    Sʔ̇ͅʹ ʅ̇ͅ ծɆ˓΃ͣʹɤͅɤɒ ͅɤʊ΃˓Ǹͅ˓ζ ʧ˷ʹɤ̻ͣͅɤͣͅɤɒ ͣʔ̇ͅʹ ̻Ǹ˓ʧ˷ɒ̇ͅ˰ʧɆ ͅɤ̻ɤǸʹͣկ, CRISŶR ʧͣ Ǹ˷ ɤʅʅʧɆʧɤ˷ʹ, 
ͅǸ̻ʧɒ, Ǹ˷ɒ ˓ǸͅʊɤՑͣɆǸ˓ɤ ʊɤ˷ɤՑɤɒʧʹʧ˷ʊ ʹ̇̇˓ ʹʔǸʹ Ǹ˓˓̇Ψͣ ʅ̇ͅ ̻ͅɤɆʧͣɤ ɆʔǸ˷ʊɤͣ ʹ̇ ȿɤ ˰Ǹɒɤ ʧ˷ ʹʔɤ ʊɤ˷ɤͣ ̇ʅ 
Ǹ˓˓ ˓ʧΤʧ˷ʊ ̇ͅʊǸ˷ʧͣ˰ͣ, ʧ˷Ɇ˓΃ɒʧ˷ʊ ˰̇ɒʧʅʧɆǸʹʧ̇˷ͣ ʹ̇ ʹʔɤ ʔ΃˰Ǹ˷ ʊɤ˷̇˰ɤռ
4    MʧɆ̇ͅՑ̇ͅʊǸ˷ʧͣ˰ͣ ΃ͣɤ CRISŶR ʹ̇ ɒɤʅɤ˷ɒ ǸʊǸʧ˷ͣʹ Τʧͅ΃ͣɤͣռ ǈʔɤ˷ Ǹ Τʧͅ΃ͣ ʧ˷ΤǸɒɤͣ Ǹ ȿǸɆʹɤͅʧ΃˰, 
CǸͣ ̻̇ͅʹɤʧ˷ͣ ǸɆʹ ˓ʧˋɤ ˰̇˓ɤɆ΃˓Ǹͅ ͣɆʧͣͣ̇ͣͅ, Ɇ΃ʹʹʧ˷ʊ ̇΃ʹ Ǹ ̻ʧɤɆɤ ̇ʅ ʹʔɤ ΤʧͅǸ˓ DNAռ Tʔʧͣ ̻ʧɤɆɤ ʧͣ ʹʔɤ˷ 
ͣʹʧʹɆʔɤɒ ʧ˷ʹ̇ ʹʔɤ ȿǸɆʹɤͅʧ΃˰ժͣ  CRISŶR ͅɤʊʧ̇˷, ɆͅɤǸʹʧ˷ʊ Ǹ ʊɤ˷ɤʹʧɆ թ˰ɤ˰̇ͅζժ ̇ʅ ʹʔɤ ʧ˷ʅɤɆʹʧ̇˷ռ Tʔʧͣ RNA 
˰̇˓ɤɆ΃˓ɤ ȿʧ˷ɒͣ ʹ̇ Ǹ ̻ͣɤɆʧǸ˓˓ζ Ǹͣͣ̇ɆʧǸʹɤɒ ̻̇ͅʹɤʧ˷ ɆǸ˓˓ɤɒ CǸͣԙռ Iʹ ʧͣ ʹʔɤͣɤ ͅɤͣ΃˓ʹʧ˷ʊ Ɇ̇˰̻˓ɤαɤͣ ΨʔʧɆʔ 
ǸɆʹ Ǹͣ ʹʔɤ թ˰ɤ˰̇ͅζժ ʹʔǸʹ ʧ˰˰΃˷ʧύɤͣ ̇ͅʊǸ˷ʧͣ˰ͣ ǸʊǸʧ˷ͣʹ ͅɤ̻ɤǸʹͣ ̇ʅ ̻Ǹͣʹ ʧ˷ʅɤɆʹʧ̇˷ͣռ Iʅ ʹʔɤ Τʧͅ΃ͣ ʧ˷ΤǸɒɤͣ 
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ɤ˰΃˓Ǹʹʧ˷ʊ ʹʔʧͣ ʧ˷˷Ǹʹɤ ȿʧ̇˓̇ʊʧɆǸ˓ ɆǸ̻Ǹȿʧ˓ʧʹζ ʹʔǸʹ ͣ̇˰ɤ ˰ʧɆ̇ͅȿɤͣ ʔǸΤɤ, E˰˰Ǹ˷΃ɤ˓˓ɤ 
CʔǸ̻ͅɤ˷ʹʧɤͅ Ǹ˷ɒ Jɤ˷˷ʧʅɤͅ Ḋ΃ɒ˷Ǹ5 ɒʧͣɆ̇Τɤͅɤɒ ʧʹͣ ɆǸ̻ǸɆʧʹζ ʹ̇ ȿɤ ΃ͣɤɒ Ǹͣ Ǹ ʹ̇̇˓ Ǹʹ 
ʹʔɤ ˰ ̇˓ɤɆ΃˓Ǹͅ ˓ ɤΤɤ˓, ʹ ͅǸ˷ͣ˓Ǹʹʧ˷ʊ ʧʹ ʧ˷ʹ̇ Ǹ ̻ ̇ʹɤ˷ʹʧǸ˓˓ζ ˓ ʧʅɤՑɆʔǸ˷ʊʧ˷ʊ Իͣ΃̻ɤͅՑԼǸȿʧ˓ʧʹζռ O˷Ɇɤ 
ǸʊǸʧ˷, ʹ ʔɤ ʔ΃˰Ǹ˷ ɒɤͣʧͅɤ ʹ ̇ ǸɒΤǸ˷Ɇɤ ̀ ˷̇Ψ˓ɤɒʊɤ Ǹ˷ɒ ʹ ͅǸ˷ͣɆɤ˷ɒ ̇ ˷ɤժͣ  ̇ Ψ˷ Ɇ̻̇̇ͅͅɤǸ˓ʧʹζ 
ʹʔ̇ͅ΃ʊʔ ʹ ʔɤ ͣ ʹ΃ɒζ Ǹ˷ɒ ʧ˰ʧʹǸʹʧ̇˷ ̇ ʅ ˷ Ǹʹ΃ͅɤ ʔǸͣ ̻ ̇ͅΤɤ˷ ʹ ̇ ȿɤ ʅɤǸͣʧȿ˓ɤ ʧ˷ʊɤ˷΃ʧʹζռ Iʹ ʔǸͣ 
ʊͅǸɒ΃Ǹ˓˓ζ ʹͅǸ˷ͣʅ̇ͅ˰ɤɒ ʹʔɤ ̇˷ɆɤՑʧ˰Ǹʊʧ˷Ǹͅζ ɆͅɤǸʹ΃ͅɤ ̇ʅ ʹʔɤ Cʔʧ˰ɤͅǸ ʧ˷ʹ̇ Ǹ ʹǸ˷ʊʧȿ˓ɤ 
ͅɤǸ˓ʧʹζ, ʹ΃ͅ˷ʧ˷ʊ ʹʔɤ ͅɤǸ˓˰ͣ ̇ʅ ʅ̇˓ˋ˓̇ͅɤ Ǹ˷ɒ ʅʧɆʹʧ̇˷ ʧ˷ʹ̇ ʹʔɤ ͅɤǸ˓˰ͣ ̇ʅ ɤαʧͣʹɤ˷Ɇɤռ 

RǸʹʔɤͅ ʹʔǸ˷ ʧ˷Τɤ˷ʹʧ˷ʊ ɤ˷ʹʧͅɤ˓ζ ˷̇Τɤ˓ Ɇ̇˷Ɇɤ̻ʹͣ, ˰΃Ɇʔ ̇ʅ ʔ΃˰Ǹ˷ ɒɤͣʧʊ˷, Ψʔɤʹʔɤͅ 
ʧ˷ɒ΃ͣʹͅʧǸ˓ ̇ͅ ͣɆʧɤ˷ʹʧʅʧɆ, ɒͅǸΨͣ ʧ˷̻ͣʧͅǸʹʧ̇˷ ʅ̇ͅ˰, ̇ͅ ˰ʧ˰ʧɆͣ, ʹʔɤ ˷Ǹʹ΃ͅǸ˓ Ψ̇ͅ˓ɒռ Uͣʧ˷ʊ 
ʹʔɤ Ǹ˷ʧ˰Ǹ˓ Ψ̇ͅ˓ɒ Ǹ˷ɒ ȿʧ̇˓̇ʊζ ʹ̇ ʧ˷̻ͣʧͅɤ ʔ΃˰Ǹ˷ ʧ˷ʊɤ˷΃ʧʹζ, Ψɤ ʔǸΤɤ ɆͅɤǸʹɤɒ ɤʅʅɤɆʹʧΤɤ 
Ǹ˷ɒ ͅɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ˰ǸʹɤͅʧǸ˓ͣ, ͣʹͅ΃Ɇʹ΃ͅɤͣ, ʹ̇̇˓ͣ Ǹ˷ɒ ˰ɤɆʔǸ˷ʧͣ˰ͣ ՄAǸͅՑĊʔɤ˷, ԐԎԎԔՅ, 
Ǹͣ Ǹͅʊ΃ɤɒ ʧ˷ ʹʔɤ ̻ͅɤɆɤɒʧ˷ʊ ɆʔǸ̻ʹɤͣͅռ I˷ ʹʔɤ Ψ̇ͅɒͣ ̇ʅ �ͅǸ˷Ɇʧͣ AǸɆ̇˷ ʧ˷ The New 
Atlantis, ծǈɤ ʧ˰ʧʹǸʹɤռռռ ʅ˓ʧʊʔʹͣ ̇ʅ ȿʧͅɒͣռ ǈɤ ʧ˰ʧʹǸʹɤ Ǹ˓ͣ̇ ˰̇ʹʧ̇˷ͣ ̇ʅ ˓ʧΤʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ 
ȿζ ʧ˰Ǹʊɤͣ ̇ʅ ˰ɤ˷, ȿɤǸͣʹͣ, ȿʧͅɒͣ, ʅʧͣʔɤͣ Ǹ˷ɒ ͣɤ̻ͅɤ˷ʹͣկ ՄAǸɆ̇˷, ԏԖԐԗՍԏԙԘԒ, ̻ռ ԓԘԔՅ, 
ʅǸɆʧ˓ʧʹǸʹʧ˷ʊ ʹ ʔɤ ʹ ͅǸ˷ͣʅɤͅɤ˷Ɇɤ ̇ ʅ ʧ˷˷̇ΤǸʹʧΤɤ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ ʹ ̇ ȿ̇ʹʔ Ǹͅʹ Ǹ˷ɒ ʹ ɤɆʔ˷̇˓̇ʊζռ Tʔɤ 
̇ͅʧʊʧ˷Ǹ˓ Ǹʹʹɤ˰̻ʹͣ ʹ̇ ʧ˰ʧʹǸʹɤ ˓ʧʅɤ ȿζ ǸͅʹʧʅʧɆʧǸ˓ ˰ɤǸ˷ͣ ̻ǸΤɤɒ ʹʔɤ ΨǸζ ʅ̇ͅ ̻ɤ̻̇˓ɤ ˓Ǹʹɤͅ ʹ̇ 
΃ͣɤ ʹʔɤ ̻ͅʧ˷Ɇʧ̻˓ɤͣ ʧ˷Τ̇˓Τɤɒ ʧ˷ ɒɤΤɤ˓̻̇ʧ˷ʊ ˰̇ͅɤ Ɇ̇˰̻˓ɤα ˰ɤɆʔǸ˷ʧͣ˰ͣ ʅ̇ͅ ʧ˷ɒ΃ͣʹͅʧǸ˓ 
Ǹ̻̻˓ʧɆǸʹʧ̇˷ͣռ MǸͣʹɤͅζ ̇ʅ ʅ˓ʧʊʔʹ ΨǸͣ ʧ˷̻ͣʧͅɤɒ ȿζ ȿʧͅɒͣ, Ψʔʧ˓ɤ ʹʔɤ ͣʔǸ̻ɤ ̇ʅ ΨʔǸ˓ɤͣ ˓ɤɒ 
ʹ̇ ͣ ΃ȿ˰Ǹͅʧ˷ɤ ɒɤͣʧʊ˷ͣ ՄLɤɤ, ԐԎԏԏՅռ Tʔɤ Ψʧ˷ʊͣ ̇ ʅ ȿǸʹͣ ʧ˷ʅ˓΃ɤ˷Ɇɤɒ ʹ ʔɤ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ̇ ʅ 
թΨʧ˷ʊͣ΃ʧʹͣժ6 Ψʔʧ˓ɤ ʹʔɤ ʔǸ˰˰ɤͅՑ˓ʧˋɤ ǸɆʹʧ̇˷ ̇ʅ ʹʔɤ Ψ̇̇ɒ̻ɤɆˋɤͅժͣ  ȿʧ˓˓ ˓ɤɒ ʹ̇ ʹʔɤ ɒɤͣʧʊ˷ 
Ǹ˷ɒ ʅ΃˷Ɇʹʧ̇˷ ̇ʅ Ǹ ͅǸ˷ʊɤ ̇ʅ ̻̇Ψɤͅɤɒ ʹ̇̇˓ͣ ՄHǸͅ˰Ǹ˷, ԐԎԏԒՅռ SΨʧ˰˰ʧ˷ʊ ɆͅɤǸʹ΃ͅɤͣ ʹʔǸʹ 
ʔǸΤɤ Ψɤȿȿɤɒ ʅɤɤʹ Ի˓ʧˋɤ ʊɤɤͣɤ, ͣΨǸ˷ͣ, ͣɤǸʊ΃˓˓ͣ, ͣɤǸ˓ͣ Ǹ˷ɒ ʅ̇ͅʊͣԼ ʔǸΤɤ ͣʔǸ̻ɤɒ ʹʔɤ 
ɆͅɤǸʹʧ̇˷ ̇ʅ ʅʧ˷ͣ, ʹͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ ̇΃ͅ ͅǸʹʔɤͅ ʹɤͅͅɤͣʹͅʧǸ˓ ̻ʔζͣʧ̇˓̇ʊζ Ǹ́΃ǸʹʧɆռ Ṅʹ ̇˷˓ζ ɒ̇ 
ʅʧ˷ͣ ʧ˷ɆͅɤǸͣɤ ʹʔɤ ̻̻̇ͅ΃˓ͣʧ̇˷ ͣ΃ͅʅǸɆɤ, ΨʔʧɆʔ ʧ˷ ʹ΃ͅ˷ ʧ˰̻̇ͅΤɤͣ ˰Ǹ˷ɤ΃ΤɤͅǸȿʧ˓ʧʹζ Ǹ˷ɒ 
ͣʹǸȿʧ˓ʧʹζ, ʹʔɤζ Ǹ˓ͣ̇ ʊͅɤǸʹ˓ζ ɤ˷ʔǸ˷Ɇɤ ̇˷ɤժͣ  ͣɤ˷ͣ̇ͅζ ɤα̻ɤͅʧɤ˷Ɇɤ, Ǹ˓˓̇Ψʧ˷ʊ ͣΨʧ˰˰ɤͣͅ 
Ǹ˷ɒ ɒʧΤɤͣͅ ʹ ̇ ʧ˷ʹɤͅǸɆʹ Ψʧʹʔ ̇ ΃ͅ ΨǸʹɤͣͅ, ɤα̻˓̇ͅʧ˷ʊ ʹ ʔɤ Ψ̇ͅ˓ɒ ȿɤ˓̇Ψ ʹ ʔɤ ΨǸΤɤͣ ʹ ʔ̇ͅ΃ʊʔ 
̻̇ʹʧɆǸ˓ ʧ˷ͣʹͅ΃˰ɤ˷ʹͣ ʹ ʔǸʹ ˰ ʧ˰ʧɆ ̻ ̻̇ͅɤͅʹʧɤͣ ̇ ʅ ˰ Ǹ˷ζ Ǹ́΃ǸʹʧɆ ȿɤʧ˷ʊͣռ O˷Ɇɤ ʔ΃˰Ǹ˷ ʅ˓ʧʊʔʹ 
ΨǸͣ ǸʹʹǸʧ˷ɤɒ, ǸɒΤǸ˷Ɇɤͣ ʧ˷ ǸʧͅɆͅǸʅʹ ʹ ɤɆʔ˷̇˓̇ʊζ ͅ ɤͣ΃˓ʹɤɒ ʧ˷ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ ʅǸͅ ͣ ΃̻ͅǸͣͣʧ˷ʊ 
ʹʔ̇ͣɤ ̇ʅ Ǹ˷ζ ̇ʹʔɤͅ ˓ʧΤʧ˷ʊ ɆͅɤǸʹ΃ͅɤ7 ՄAǸͅՑĊʔɤ˷, ԐԎԎԖՅռ I˷ ʔʧͣ ɤͣͣǸζ ծṀʹʔɤͅ NǸʹ΃ͅɤ 

ǸʊǸʧ˷, ʹ ʔɤ Ɇɤ˓˓ժͣ  թͣɆ̇΃ʹʧ˷ʊժ Ɇ̇˰̻˓ɤα ͅ ɤɆ̇ʊ˷ʧύɤͣ ʧʹ ʧ˰˰ɤɒʧǸʹɤ˓ζ, Ǹ˷ɒ CǸͣԙ ́ ΃ʧɆˋ˓ζ ɒɤͣʹ̇ͅζͣ ʹ ʔɤ ΤʧͅǸ˓ DNA 
ʹ̇ ̻ͅɤΤɤ˷ʹ ʅ΃ͅʹʔɤͅ ʧ˷ʅɤɆʹʧ̇˷ռ Aɤʅ̇ͅɤ ʹʔʧͣ ɒʧͣɆ̇Τɤͅζ, Ǹ˓ʹɤͅʧ˷ʊ ʹʔɤ ʊɤ˷ɤͣ ʧ˷ Ǹ Ɇɤ˓˓ ΨǸͣ Ǹ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ Ǹ˷ɒ 
ʹʧ˰ɤՑɆ̇˷ͣ΃˰ʧ˷ʊ ȿ΃ͣʧ˷ɤͣͣ, Ɇ̇˷ͣʧɒɤͅɤɒ ȿζ ˰Ǹ˷ζ ʹ̇ ȿɤ ʧ˰̻̇ͣͣʧȿ˓ɤ Իʅ̇ͅ ˰̇ͅɤ ɒɤʹǸʧ˓ͣ, ͣɤɤ Jʧ˷ɤˋ ɤʹ Ǹ˓ռ, 
ԐԎԏԐւ �ɤͅ˷ʔ̇˓˰, ԐԎԐԎՅռ
5     I˷ ԐԎԐԎ, ʹ ʔɤζ Ψ̇˷ ʹ ʔɤ Ṅȿɤ˓ Ŷͅʧύɤ ʧ˷ Cʔɤ˰ʧͣʹͅζ ʅ̇ͅ ̻ ʧ̇˷ɤɤͅʧ˷ʊ ʹ ʔɤ ʹ ɤɆʔ˷̇˓̇ʊζ ȿɤʔʧ˷ɒ CRISŶR՞
CǸͣԙ ʊɤ˷ɤʹʧɆ ͣɆʧͣͣ̇ͣͅռ Sɤʹʹʧ˷ʊ ʹʔɤ ͣɆʧɤ˷ʹʧʅʧɆ Ψ̇ͅ˓ɒ Ǹȿ˓Ǹύɤ, ʹʔʧͣ ˷̇Τɤ˓ ʊɤ˷ɤʹʧɆ ʹ̇̇˓ ͅɤΤ̇˓΃ʹʧ̇˷ʧύɤɒ 
ʊɤ˷ɤʹʧɆ ͅɤͣɤǸͅɆʔ ȿζ ɤ˷Ǹȿ˓ʧ˷ʊ ɤʅʅɤɆʹʧΤɤ DNA ˰Ǹ˷ʧ̻΃˓Ǹʹʧ̇˷ ʧ˷ Ǹ˓˓ ̇ͅʊǸ˷ʧͣ˰ͣռ
6    Sɤɤ Cռ Jռ ȦʹʔǸ˰, Parachutes : A Fantastic Dream of the Ancients Come True ՄԐԎԐԒՅռ
7    �̇ͅ ˰̇ͅɤ ɒɤʹǸʧ˓ͣ, ͣɤɤ ʔʹʹ̻ͣտՍՍȿ̇ɒζͣ΃ͅʅɤ ռ̇ͅͅʊՍɆǸʹɤʊ̇ͅζՍʹʔɤՑʔʧͣʹ̇ͅζՑ̇ʅՍռ
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ԏԓԐ

�̇ʹ Tʔɤͅɤ �ʧͣͅʹկ, Aͅʹʔ΃ͅ Cռ C˓Ǹͅˋɤ ͅ ɤ˰Ǹͅˋɤɒ ʹ ʔǸʹ ծΨɤ ˷ ɤΤɤͅ ʧ˷Τɤ˷ʹ Ǹ˷ζʹʔʧ˷ʊ ʹ ʔǸʹ ˷ Ǹʹ΃ͅɤ 
ʔǸͣ˷ժʹ ʹͅʧɤɒ ̇΃ʹ ˰ʧ˓˓ʧ̇˷ͣ ̇ʅ ζɤǸͣͅ ɤǸͅ˓ʧɤͅկ ՄC˓Ǹͅˋɤ, ԐԎԎԎ, ̻ռ ԒԒԒՅռ Aʧ̇˰̇˓ɤɆ΃˓Ǹͅ ʹ̇̇˓ͣ 
ΨʔʧɆʔ ˷Ǹʹ΃ͅɤ ʔǸͣ ̻ɤͅʅɤɆʹɤɒ ʧ˷ ȿǸɆʹɤͅʧǸ, ˃ɤ˓˓ζʅʧͣʔ Ǹ˷ɒ Ǹ˓ʊǸɤ ʅ̇ͅ ˰ʧ˓˓ɤ˷˷ʧǸ Ǹͅɤ ˷̇Ψ 
ʧ˷ͣʹͅ΃˰ɤ˷ʹǸ˓ ʧ˷ ʹʔɤ ʅʧɤ˓ɒͣ ̇ʅ ˰ɤɒʧɆʧ˷ɤ Ǹ˷ɒ ȿʧ̇˓̇ʊʧɆǸ˓ ͅɤͣɤǸͅɆʔ Մǭʧ˰˰ɤ ,ͅ ԐԎԐԏՅռ �̇ͅ˰ 
Ǹ˷Ɇʧɤ˷ʹ ˰ζʹʔͣ Ǹ˷ɒ ͣʹ̇ͅʧɤͣ ʹ̇ ʹʔɤ ʧ˷Τɤ˷ʹʧ̇˷ ̇ʅ ˰ɤɆʔǸ˷ʧɆǸ˓ Ǹ΃ʹ̇˰ǸʹǸ Ǹ˷ɒ ʹʔɤ ǸɒΤɤ˷ʹ 
̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ˓ʧˋɤ CRISŶR, ʊ˓̇Ψʧ˷ʊ ̻̇ͅʹɤʧ˷ͣ8 Ǹ˷ɒ ̻̇ʹ̇ʊɤ˷ɤʹʧɆͣ,9 ʔ΃˰Ǹ˷ˋʧ˷ɒ ʔǸͣ 
ʧ˷ɆͅɤǸͣʧ˷ʊ˓ζ ʹ΃ͅ˷ɤɒ ʹ̇ ʹʔɤ ˷Ǹʹ΃ͅǸ˓ Ψ̇ͅ˓ɒ ʧ˷ ʹʔɤ ́΃ɤͣʹ ʹ̇ ɤ˷ʔǸ˷Ɇɤ ʧʹͣ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣռ

A˓ʹʔ̇΃ʊʔ ˷ Ǹʹ΃ͅɤ ʔǸͣ ˓ ̇˷ʊ ͣ ɤͅΤɤɒ Ǹͣ Ǹ Ψɤ˓˓̻ͣͅʧ˷ʊ ̇ ʅ ʧ˷̻ͣʧͅǸʹʧ̇˷ Ǹ˷ɒ ʧ˷˷̇ΤǸʹʧ̇˷ ʅ̇ͅ 
ʔ΃˰Ǹ˷ ʧ˷ʊɤ˷΃ʧʹζ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤ, ʹ ʔɤͅɤ ʧͣ Ǹ ˷ ̇ʹʧɆɤǸȿ˓ɤ ʊǸ̻ ʧ˷ ʹ ʔɤ ͅ ɤǸ˓˰ ̇ ʅ ʔ΃˰Ǹ˷ Ǹ΃ʊՑ
˰ɤ˷ʹǸʹʧ̇˷ ʹʔ̇ͅ΃ʊʔ ̻̇ͣͅʹʔɤʹʧɆ ˰ɤǸ˷ͣ ʧ˷ ʹɤͅ˰ͣ ̇ʅ Ǹ˷ʧ˰Ǹ˓Ցʧ˷̻ͣʧͅɤɒ ɤα̻˓̇ͅǸʹʧ̇˷ͣռ Tʔɤ 
Ǹͣʹ̇˷ʧͣʔʧ˷ʊ ǸɒΤǸ˷Ɇɤͣ ʧ˷ ̻ ̇ͣͅʹʔɤʹʧɆ ɒɤΤʧɆɤͣ ʹ ʔǸʹ ɆǸ˷ ͅ ɤ̻˓ʧɆǸʹɤ ʔ΃˰Ǹ˷ ʅ̇ͅ˰ Ǹ˷ɒ ʅ΃˷ɆՑ
ʹʧ̇˷ͣ ͣ ΃Ɇʔ Ǹͣ ȿʧ̇˷ʧɆ ̻ ̇ͣͅʹʔɤʹʧɆͣ Ǹ˷ɒ ͅ ̇ȿ̇ʹʧɆͣ, ̇ ͅ ˰ ʧ˷ʧǸʹ΃ͅɤ Ɇ̇˰̻̇˷ɤ˷ʹͣ ʹ ʔǸʹ ɆǸ˷ ͣ ʹʧ˰Ց
΃˓Ǹʹɤ ˷ ɤͅΤɤ ͣ ɤ˷ͣǸʹʧ̇˷ͣ, ͣ ΃Ɇʔ Ǹͣ ˰ ʧɆ̇ͅɆʔʧ̻ͣԏԎ Ǹ˷ɒ ˰ Ǹʊ˷ɤʹʧɆ ȿɤǸɒͣ,11 Ǹͅɤ Ɇ̇˷ͣʹͅǸʧ˷ɤɒ 
ȿζ Ǹ ̻ ͅɤɒ̇˰ʧ˷Ǹ˷ʹ˓ζ ʔ΃˰Ǹ˷ՑɆɤ˷ʹͅʧɆ ͣ ʹǸ˷Ɇɤ ̇ ˷ ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ ʹ ʔǸʹ ΤʧɤΨͣ ʹ ʔɤ˰ ̻ ͅʧ˰Ǹͅʧ˓ζ 
Ǹͣ ʹ̇̇˓ͣ ʅ̇ͅ ǸɒΤǸ˷Ɇʧ˷ʊ ̻ͅǸɆʹʧɆǸ˓ Ǹ̻̻˓ʧɆǸʹʧ̇˷ռ Tʔɤʧͅ ɤΤɤͅՑʧ˰̻̇ͅΤʧ˷ʊ ʅ΃˷Ɇʹʧ̇˷Ǹ˓ʧʹζ ʧͣ 

8    Tʔɤ ̇ͅʧʊʧ˷Ǹ˓ ʊͅɤɤ˷ ʅ˓΃̇ͅɤͣɆɤ˷ʹ ̻̇ͅʹɤʧ˷ Մ��ŶՅ ΨǸͣ ɒʧͣɆ̇Τɤͅɤɒ ʧ˷ ʹʔɤ ɤǸͅ˓ζ ԏԙԖԎͣ Ǹͣ Ǹ ͅɤͣ΃˓ʹ ̇ʅ 
ͅɤͣɤǸͅɆʔ ̇˷ Aɤ́΃̇ͅɤǸ ΤʧɆʹ̇ͅʧǸ ˃ɤ˓˓ζʅʧͣʔ, Ψʔɤͅɤ ʧʹ Ψ̇ͅˋɤɒ ʧ˷ Ɇ̇˷˃΃˷Ɇʹʧ̇˷ Ψʧʹʔ Ǹɤ́΃̇ͅʧ˷ ʹ̇ ̻̇ͅɒ΃Ɇɤ Ǹ 
ɆʔǸͅǸɆʹɤͅʧͣʹʧɆǸ˓˓ζ ʊͅɤɤ˷ ˓΃˰ʧ˷ɤͣɆɤ˷Ɇɤռ ��Ŷ ʔǸͣ ȿɤɤ˷ ΃ͣɤɒ ɤαʹɤ˷ͣʧΤɤ˓ζ ʅ̇ͅ ʊɤ˷ɤՑɤᾳ̻ɤͣͣʧ̇˷ ʹͅǸɆˋʧ˷ʊ, 
̇ʅʅɤͅʧ˷ʊ ΤǸͅʧ̇΃ͣ ˰΃ʹǸʹʧ̇˷ͣ Ǹ˷ɒ Ɇ̇˓̇ͣͅ, Ǹ˷ɒ ʹʔɤͣɤ Ǹͅɤ Ɇ̇˓˓ɤɆʹʧΤɤ˓ζ ˋ˷̇Ψ˷ Ǹͣ ʅ˓΃̇ͅɤͣɆɤ˷ʹ ̻̇ͅʹɤʧ˷ͣ Ի�ŶͣԼռ 
SɆʧɤ˷ʹʧͣʹͣ ʔǸΤɤ ΃ͣɤɒ ʹʔɤ˰ ʅ̇ͅ ɒɤɆǸɒɤͣ ʹ̇ ʹͅǸɆˋ Ǹ˷ɒ ˰Ǹ̻ ̻̇ͅʹɤʧ˷ͣ ʧ˷ Ɇɤ˓˓ͣ ՄĎͅɤ˰ɤͣͅ ɤʹ Ǹ˓ռ, ԐԎԏԏՅռ
9    O̻ʹ̇ʊɤ˷ɤʹʧɆͣ ΨǸͣ ʧ˷̻ͣʧͅɤɒ ȿζ ˰ʧɆ̇ͅՑ̇ͅʊǸ˷ʧͣ˰ͣ ɆǸ˓˓ɤɒ ǸͅɆʔǸɤǸ, ̻ͣɤɆʧʅʧɆǸ˓˓ζ ̻ͣɤɆʧɤͣ ˓ʧˋɤ 
NǸʹ̇ͅ˷̇˰̇˷Ǹͣ ̻ʔǸͅǸ̇˷ʧͣ Ǹ˷ɒ HǸ˓̇ȿǸɆʹɤͅʧ΃˰ ͣǸ˓ʧ˷Ǹͅ΃˰ ʹʔǸʹ ʅɤǸʹ΃ͅɤ ˓ʧʊʔʹՑͣɤ˷ͣʧʹʧΤɤ ʧ̇˷ͣռ Tʔɤͣɤ ˓ʧʊʔʹՑ
ͣɤ˷ͣʧʹʧΤɤ ̻ ̇ͅʹɤʧ˷ͣ, ̀ ˷̇Ψ˷ Ǹͣ ˰ ʧɆ̇ͅȿʧǸ˓ ̇ ̻ͣʧ˷ͣ, ͣ ɤͅΤɤɒ Ǹͣ ʹ ʔɤ ȿǸͣʧͣ ʅ̇ͅ ʹ ʔɤ ɒɤΤɤ˓̻̇˰ɤ˷ʹ ̇ ʅ ̇ ̻ʹ̇ʊɤ˷ɤʹʧɆͣ, 
Ǹ ʹɤɆʔ˷ʧ́΃ɤ ʹʔǸʹ Ǹ˓˓̇Ψͣ ͅɤͣɤǸͅɆʔɤͣͅ ʹ̇ Ɇ̇˷ʹ̇ͅ˓ ʹʔɤ ǸɆʹʧΤʧʹζ ̇ʅ ̻ͣɤɆʧʅʧɆ ˷ɤ΃̇ͅ˷ͣ ΃ͣʧ˷ʊ ˓ʧʊʔʹռ Sɤɤ ʹʔɤ 
Ψ̇ͅˋ ȿζ Eɒ Ȧζɒɤ˷ Ǹʹ MIT ʔʹʹ̻ͣտՍՍΨΨΨռ˰ɤɒʧǸռ˰ʧʹռɤɒ΃ՍǸͅʹʧɆ˓ɤͣՍɤɒՑȿ̇ζɒɤ˷ՑǸ˷ɒՑ̻̇ʹ̇ʊɤ˷ɤʹʧɆͣՑʹʔɤՑ
ʅ΃ʹ΃ͅɤՑ̇ʅՑ˷ɤ΃̇ͣͅɆʧɤ˷ɆɤՍ
ԏԎ    SɆʧɤ˷ʹʧͣʹͣ ɆǸ˷ ˷̇Ψ ΃ͣɤ ɤ˓ɤɆʹ̇ͅ˷ʧɆ ʹͅǸ˷ͣ˰ʧʹʹɤͅ ʧ˰̻˓Ǹ˷ʹͣ ʹ̇ ͣʹʧ˰΃˓Ǹʹɤ ˷ɤͅΤɤ ɤ˷ɒʧ˷ʊͣ ʹ̇ ǸɆʹ΃Ǹʹɤ 
̻̇ͣͅʹʔɤʹʧɆ ˓ʧ˰ȿͣռ I˷ ԐԎԏԓ, IǸ˷ A΃ͅˋʔǸͅʹ, Ǹ ́΃Ǹɒͅʧ̻˓ɤʊʧɆ, ȿɤɆǸ˰ɤ ʹʔɤ ʅʧͣͅʹ ̻ɤͣ̇ͅ˷ ʹ̇ ͅɤɆɤʧΤɤ Ǹ ˰ʧɆ̇ͅɆʔʧ̻ 
ʧ˰̻˓Ǹ˷ʹ ʧ˷ ʔʧͣ ȿͅǸʧ˷, Ǹ˓˓̇Ψʧ˷ʊ ʔʧ˰ ʹ ̇ թͅɤՑǸ˷ʧ˰Ǹʹɤժ ʔʧͣ ͅ ʧʊʔʹ ʔǸ˷ɒ, Ψͅʧͣʹ, Ǹ˷ɒ ʅʧ˷ʊɤͣͅռ Tʔʧͣ ʊ̇ͅ΃˷ɒȿͅɤǸˋʧ˷ʊ 
̻̇ͅɆɤɒ΃ͅɤ ʹ̇̇ˋ ̻˓ǸɆɤ Ǹʹ Oʔʧ̇ SʹǸʹɤ U˷ʧΤɤͣͅʧʹζժͣ  ǈɤα˷ɤͅ MɤɒʧɆǸ˓ Cɤ˷ʹɤ ռͅ Tʔɤ ʹʧ˷ζ ȿͅǸʧ˷ՓɆ̇˰̻΃ʹɤͅ 
ʧ˷ʹɤͅʅǸɆɤ ՄACIՅ, ˷̇ ˓Ǹͅʊɤͅ ʹʔǸ˷ Ǹ ʊͅǸʧ˷ ̇ʅ ͅʧɆɤ, ͅɤɆ̇ͅɒͣ ɤ˓ɤɆʹͅʧɆǸ˓ ͣʧʊ˷Ǹ˓ͣ ʅ̇ͅ˰ A΃ͅˋʔǸͅʹժͣ  ˰̇ʹ̇ͅ 
Ɇ̇ͅʹɤα, ͅɤ̻ͣ̇˷ͣʧȿ˓ɤ ʅ̇ͅ Τ̇˓΃˷ʹǸͅζ ˰̇Τɤ˰ɤ˷ʹռ Tʔɤͣɤ ͣʧʊ˷Ǹ˓ͣ Ǹͅɤ ʹʔɤ˷ ʹͅǸ˷ͣ˓Ǹʹɤɒ ȿζ ˰ǸɆʔʧ˷ɤՑ˓ɤǸͅ˷ʧ˷ʊ 
Ǹ˓ʊ̇ͅʧʹʔ˰ͣ Ǹ˷ɒ ͣɤ˷ʹ ʹ̇ Ǹ ʅ˓ɤαʧȿ˓ɤ ͣ˓ɤɤΤɤ ̇˷ ʔʧͣ ͅʧʊʔʹ ʅ̇ͅɤǸͅ˰, ΨʔʧɆʔ ͣʹʧ˰΃˓Ǹʹɤͣ ʔʧͣ ˰΃ͣɆ˓ɤͣ, ɤ˷Ǹȿ˓ʧ˷ʊ 
ʔʧ˰ ʹ̇ ͅɤʊǸʧ˷ ͣ̇˰ɤ ˰̇Τɤ˰ɤ˷ʹ ʧ˷ ʔʧͣ ̻ǸͅǸ˓ζύɤɒ ˓ʧ˰ȿռ Tʔʧͣ ˰Ǹͅˋɤɒ ʹʔɤ ʅʧͣͅʹ ʹʧ˰ɤ ͣ̇˰ɤ̇˷ɤժͣ  ̇Ψ˷ ȿ̇ɒζ 
̻Ǹͅʹ ΨǸͣ ͅɤՑǸ˷ʧ˰Ǹʹɤɒ ȿζ ˰ɤǸ˷ͣ ̇ʅ Ǹ ˷ɤ΃ͅǸ˓ ȿζ̻Ǹͣͣ ΃ͣʧ˷ʊ ͣ΃Ɇʔ ʹɤɆʔ˷̇˓̇ʊζ Մ�ɤɒɒɤͣ, ԐԎԏԖՅռ
11    RɤͣɤǸͅɆʔɤͣͅ ʅ̇ͅ˰ H΃ʊʔ Hɤͅͅժͣ  Aʧ̇˰ɤɆʔǸʹ̇ͅ˷ʧɆͣ ʊ̇ͅ΃̻ Ǹʹ MIT ʔǸΤɤ ɒɤ˰̇˷ͣʹͅǸʹɤɒ ʹʔǸʹ ʧʹ 
ʧͣ ̻̇ͣͣʧȿ˓ɤ ʹ̇ ǸɆʔʧɤΤɤ ͣɤ˷ͣ̇ͅζ ʅɤɤɒȿǸɆˋ ͅɤͣɤ˰ȿ˓ʧ˷ʊ ʹʔɤ ˷Ǹʹ΃ͅǸ˓ ̻̻̇ͅͅʧ̇Ɇɤ̻ʹʧΤɤ Ǹ˷ɒ Ɇ΃ʹǸ˷ɤ̇΃ͣ 
ͣɤ˷ͣǸʹʧ̇˷ͣ ʹʔǸʹ ̇ɆɆ΃ͅ ʧ˷ Ǹ ʔ΃˰Ǹ˷ ȿ̇ɒζ ʧ˷ ̻̇ͣͅʹʔɤʹʧɆͣ Ǹ˷ɒ ȿʧ̇ɤ˷ʊʧ˷ɤɤͅɤɒ ʹɤɆʔ˷̇˓̇ʊʧɤͣռ Aζ ʧ˷ͣɤͅʹʧ˷ʊ 
˰Ǹʊ˷ɤʹʧɆ ȿɤǸɒͣ ʧ˷ʹ̇ AMI ˰΃ͣɆ˓ɤ ʹ̇ Ǹ˓˓̇Ψ ʹʔɤ ȿʧ̇˷ʧɆ ˓ʧ˰ȿժͣ  Ɇ̇˰̻΃ʹʧ˷ʊ ͣ̇ʅʹΨǸͅɤ ʹ̇ ˰̇ͅɤ ǸɆɆ΃ͅǸʹɤ˓ζ 
ʹͅǸɆˋ ˰ ΃ͣɆ˓ɤ Ɇ̇˷ʹͅǸɆʹʧ̇˷ͣ, Ǹ˷ɒ ΃ͣʧ˷ʊ Ǹ CMI ԻɆ΃ʹǸ˷ɤ̇΃ͣ ˰ ɤɆʔǸ˷̇˷ɤ΃ͅǸ˓ ʧ˷ʹɤͅʅǸɆɤԼ ʹ ʔǸʹ ˓ ʧ˷ˋͣ Ɇ΃ʹǸ˷ɤ̇΃ͣ 
Իͣˋʧ˷Լ ˷ɤͅΤɤͣ ʹ̇ ʹʔɤ ˓ʧ˰ȿ ʹ̇ ͅɤ̻˓ʧɆǸʹɤ ʹʔɤ ͣɤ˷ͣǸʹʧ̇˷ ̇ʅ ʹ̇΃Ɇʔ, ʹʔɤ ͅɤͣɤǸͅɆʔɤͣͅ ˰Ǹ˷Ǹʊɤɒ ʹ̇ ͅɤͣʹ̇ͅɤ 
ͣɤ˷ͣ̇ͅζ Ɇ΃ʹǸ˷ɤ̇΃ͣ ʅɤɤɒȿǸɆˋ ʅ̇ͅ Ǹ˰̻΃ʹǸʹʧ̇˷ͣ ̇ʅ ΤǸͅζʧ˷ʊ ɤʹʧ̇˓̇ʊʧɤͣ Ǹ˷ɒ ˓ɤΤɤ˓ͣ, ʅ̇ͅ˰ ʹǸɆʹʧ˓ɤ ͣɤ˷ͣǸʹʧ̇˷ͣ 
Ǹ˷ɒ ̻̻̇ͅͅʧ̇Ɇɤ̻ʹʧ̇˷ ʹ̇ ɒʧʅʅɤͅɤ˷ʹ ʹζ̻ɤͣ ̇ʅ ΤʧȿͅǸʹʧ̇˷ռ
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ɒɤͣʧʊ˷ɤɒ ʹ̇ ˓ɤǸɒ ΃ͣ ʹ̇ΨǸͅɒͣ Ǹ ˰̇ͅɤ ɤʅʅʧɆʧɤ˷ʹ ̇ͅ թͣ΃̻ɤͅժՑʔ΃˰Ǹ˷ʧʹζ, ˷ɤʊ˓ɤɆʹʧ˷ʊ ʹʔɤʧͅ 
̻̇ʹɤ˷ʹʧǸ˓ ʹ̇ ɒͅǸ˰ǸʹʧɆǸ˓˓ζ ͅɤͣʔǸ̻ɤ ʹʔɤ ͅɤǸ˓˰ ̇ʅ ʅɤ˓ʹ ɤα̻ɤͅʧɤ˷Ɇɤͣ, Ψʔɤʹʔɤͅ ͣɤ˷ͣ̇ͅζ, 
ɤ˰̇ʹʧ̇˷Ǹ˓ Ǹ˷ɒՍ̇ͅ ǸɤͣʹʔɤʹʧɆռ Tʔʧͣ ʊǸ̻ ʧͣ ̻ǸͅʹʧɆ΃˓Ǹͅ˓ζ ɤΤʧɒɤ˷ʹ Ψʔɤ˷ Ɇ̇˷ͣʧɒɤͅʧ˷ʊ ʹʔɤ 
ɤ˰ɤͅʊɤ˷Ɇɤ ̇ʅ Ǹ ˷ɤΨ ʹζ̻ɤ ̇ʅ ΨɤǸͅǸȿ˓ɤ ʹɤɆʔ˷̇˓̇ʊζ Փ ͣ΃̻ɤͅ˷΃˰ɤͅǸͅζ ̇ͅȿ̇ʹʧɆ ˓ʧ˰ȿͣռ 
�̇ͅ˰ Ǹ˷ ɤαʹͅǸ ̻Ǹʧͅ ̇ʅ ̇ͅȿ̇ʹʧɆ Ǹͅ˰ͣ ǸʹʹǸɆʔɤɒ ʹ̇ ʹʔɤ ΨǸʧͣʹ ̇ͅ ͣʔ̇΃˓ɒɤͅ Իɤռʊռ, L˓̇ͅɤ˷ͣՑ
Ȧ˷ʧ˓˓Ǹ ɤʹ Ǹ˓ռ, ԐԎԏԐւ Sʔʧ˷ ɤʹ Ǹ˓ռ, ԐԎԏԔՅ ʹ̇ Ǹ˷ ɤαʹͅǸ ̻Ǹʧͅ ̇ʅ ˓ɤʊͣ Իɤռʊռ, ŶǸͅʧɤʹʹʧ ԰ AͣǸɒǸ, 
ԐԎԏԖՅ Ǹ˷ɒ ͣ ΃̻ɤͅ˷΃˰ɤͅǸͅζ ͅ ̇ȿ̇ʹʧɆ ʅʧ˷ʊɤͣͅ Իɤռʊռ, ǈ΃ ԰ AͣǸɒǸ, ԐԎԏԓւ MǸˋʧ˷ ɤʹ Ǹ˓ռ, ԐԎԐԏՅ, 
ʹʔɤͣɤ ɤαʹɤͅ˷Ǹ˓˓ζ ɆͅǸʅʹɤɒ ˓ʧ˰ȿͣ ɤα̻Ǹ˷ɒ ʹʔɤ ɒɤ˓ʧɆǸʹɤ ʹɤ˷ɒͅʧ˓ͣ ̇ʅ ʔ΃˰Ǹ˷ ˰̇ȿʧ˓ʧʹζռ Aζ 
ΨɤǸΤʧ˷ʊ Ǹ˷ ʧ˷ʹͅʧɆǸʹɤ Ψɤȿ ̇ʅ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ ʧ˷ʹ̇ ʹʔɤ ˷ɤΨ ͅɤǸ˓˰ͣ ̇ʅ ȿ̇ɒʧ˓ζ ̻̇ͣͣʧȿʧ˓ʧʹζ, 
ʹʔɤζ ɤα̻Ǹ˷ɒ ʔ΃˰Ǹ˷ ̻ʔζͣʧɆǸ˓ʧʹζ Ǹ˷ɒ ȿǸͣʧɆ Ɇ̇ʊ˷ʧʹʧΤɤ Ǹ˷ɒ ȿ̇ɒʧ˓ζ ̻ɤͅɆɤ̻ʹʧ̇˷ͣռ A΃ʹ ʧ˷ 
Ɇ̇˷ʹͅǸͣʹ ʹ ̇ ʹ ʔɤʧͅ Ǹ˷Ɇɤͣʹ̇ͣͅ Փ ʹ ʔɤ Ψʧ˷ʊͣ ̇ ʅ DǸɤɒǸ˓΃ͣ ̇ ͅ ʹ ʔɤ ʔɤ˓˰ɤʹ ̇ ʅ Hɤͅ˰ɤͣ Փ ʹ ʔɤͣɤ 
˷̇Τɤ˓ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ͣ Ǹͅɤ Ǹ˓ͣ̇ ʊɤ˷ɤͅǸ˓˓ζ Ɇ̇˷ʅʧ˷ɤɒ ʹ̇ ɒɤͣʧʊ˷ Ǹ̻̻̇ͅǸɆʔɤͣ ʹʔǸʹ ʅ̇ͅɤՑ
ʊ̇ͅ΃˷ɒ ʹʔɤ Ǹ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆռԏԐ

Iʅ ɒͅǸΨʧ˷ʊ ʧ˷̻ͣʧͅǸʹʧ̇˷ ʅ̇ͅ˰ ˷Ǹʹ΃ͅɤժͣ  ʧ˷ʊɤ˷ʧ̇΃ͣ ɒɤͣʧʊ˷ͣ ʔǸͣ Ɇ̇˷ͣʧͣʹɤ˷ʹ˓ζ ΃˷Τɤʧ˓ɤɒ 
Ǹͣʹ̇˷ʧͣʔʧ˷ʊ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ, Ψʔζ ɒ̇ɤͣ ʹʔɤ ʅʧɤ˓ɒ ̇ʅ ȿ̇ɒζ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ ͅɤ˰Ǹʧ˷ ʅʧαǸʹɤɒ 
̇˷ ˰ʧ˰ʧɆˋʧ˷ʊ human Ǹʹʹͅʧȿ΃ʹɤͣԵ

ǈʔζ ˷ ̇ʹ ɤαʹɤ˷ɒ ̇ ΃ͅ ȿ̇ɒʧɤͣ Ψʧʹʔ ˷ ̇˷ՑǸ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ͣ ʹͅ΃Ɇʹ΃ͅɤͣ ʹ ʔǸʹ ˰ ʧʊʔʹ ˓ ɤǸɒ 
΃ͣ ȿɤζ̇˷ɒ ̇ ΃ͅ ʔ΃˰Ǹ˷ ̻ ʔζͣʧɆǸ˓ʧʹζ, ͣ ɤ˷ͣ̇ͅζ ɤα̻ɤͅʧɤ˷Ɇɤ, Ǹ˷ɒ ɤΤɤ˷ Ɇ̇ʊ˷ʧʹʧ̇˷Ե ǈʔζ ˷ ̇ʹ 
ʹͅǸ˷ͣʅ̇ͅ˰ ̇΃ͅ ȿʧ̇˓̇ʊʧɆǸ˓ ȿ̇ɒζ ͅɤ̻ͅɤͣɤ˷ʹǸʹʧ̇˷ Ǹ˷ɒ ɤᾳ̻ɤͣͣʧ̇˷ ʹʔ̇ͅ΃ʊʔ Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ 
ȿ̇ɒζ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ͣԵ

I˰Ǹʊʧ˷ɤ ʧʅ ɤ˰ȿͅǸɆʧ˷ʊ Ǹ˷ɒ ԻǸȿԼ΃ͣʧ˷ʊ ͣ ΃Ɇʔ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣժ Փ ̇ ˷ɤͣ 
ʹʔǸʹ Ψɤ Ǹͅɤ ˷̇ʹ ȿ̇ͅ˷ Ψʧʹʔ Փ Ψɤͅɤ ʹ̇ ͅǸɒʧɆǸ˓˓ζ ɆʔǸ˓˓ɤ˷ʊɤ ̇΃ͅ ʅ΃˷Ɇʹʧ̇˷Ǹ˓ Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ 
Ǹȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ͣ ɤ˷ͣɤͣ, ʹ ʔ΃ͣ ɆʔǸͅʹʧ˷ʊ Ǹ˓ʹɤͅ˷Ǹʹɤ ˓Ǹ˷ɒͣɆǸ̻ɤͣ ̇ ʅ ͣ ɤ˷ͣǸʹʧ̇˷ Ǹ˷ɒ ͣ ΃ȿ˃ɤɆʹʧΤʧʹζԵ 
A˷ɒ Ɇ̇΃˓ɒ ʹʔɤͣɤ ˓ɤǸɒ ʹ̇ ʔɤʧʊʔʹɤ˷ɤɒ ɤ˰̻Ǹʹʔζ, ̇ʅʅɤͅʧ˷ʊ ΃ͣ Ǹ ΃˷ʧ́΃ɤ ̻ɤ̻ͣͅɤɆʹʧΤɤ ̇˷ 
ʹʔɤ ɤα̻ɤͅʧɤ˷Ɇɤͣ ̇ʅ ʹʔ̇ͣɤ Ψʧʹʔ ΤǸͅζʧ˷ʊ ȿ̇ɒʧ˓ζ Ǹȿʧ˓ʧʹʧɤͣ, Ψʔɤʹʔɤͅ ʔ΃˰Ǹ˷ ̇ͅ Ǹ˷ʧ˰Ǹ˓Ե 
I ʹ ʔɤͅɤʅ̇ͅɤ ̻ ̻̇̇ͣͅɤ Ǹ˷ Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ʹ ̇ Ǹ ͣ ʹͅʧɆʹ˓ζ Ǹ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ Ǹ̻̻̇ͅǸɆʔ, ʧ˷ ʹ ʔɤ ʅ̇ͅ˰ 
̇ʅ Ɇʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹ, ʹ ʔǸʹ ɤα̻˓̇ͅɤͣ ΃˷Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓, ɤΤ̇˓Τʧ˷ʊ ͣ ʹͅ΃Ɇʹ΃ͅɤͣ ʹ ʔ̇ͅ΃ʊʔ 
ʔζȿͅʧɒ ʔ΃˰Ǹ˷ՓǸͅʹʧʅǸɆʹ ʧ˷ʹɤͅǸɆʹʧ̇˷ռ Aͣ Ǹ ͅ ɤͣ΃˓ʹ ̇ ʅ ʹ ʔɤ ͣ ʹ΃ɒζ Ǹ˷ɒ ɤ˰΃˓Ǹʹʧ̇˷ ̇ ʅ Ǹ˷ʧ˰Ǹ˓Ց
ʧ˷̻ͣʧͅɤɒ ˰ɤʹʔ̇ɒͣ, ˰ɤɆʔǸ˷ʧͣ˰ͣ Ǹ˷ɒ ̻̇ͅɆɤͣͣɤͣ, ʹʔɤͣɤ Ɇʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ Ɇ̇΃˓ɒ 
ȿ˓ɤ˷ɒ Ǹ˷ɒ ʧ˷ʹɤʊͅǸʹɤ ʔ΃˰Ǹ˷ Ǹ˷ɒ Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ ˰̻̇ͅʔ̇˓̇ʊʧɤͣ Ǹ˷ɒ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ, ˓ɤǸɒʧ˷ʊ 
΃ͣ ʹ̇ΨǸͅɒͣ ˷̇Τɤ˓ Ǹ΃ʊ˰ɤ˷ʹǸʹʧΤɤ Ǹȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤͣռ Aͣ ʔ΃˰Ǹ˷ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ 
ɒɤΤʧɆɤͣ, Ǹͣ Ψɤ˓˓ Ǹͣ ˷̇Τɤ˓ ǸͅʹʧͣʹʧɆ ʹ̇̇˓ͣ, ʹʔɤͣɤ Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ ɒɤΤʧɆɤͣ Ɇ̇΃˓ɒ ̇ʅʅɤͅ 
Ǹ˓ʹɤͅ˷ǸʹʧΤɤ ɤΤ̇˓΃ʹʧ̇˷Ǹͅζ ǸΤɤ˷΃ɤͣ ʹʔǸʹ ˓ɤǸɒ ΃ͣ ȿɤζ̇˷ɒ ̇΃ͅ ʔ΃˰Ǹ˷ ̻ʔζͣʧɆǸ˓ʧʹζ Ǹ˷ɒ 
ʹ̇ΨǸͅɒͣ Ǹ˷ ɤα̻˓̇ͅǸʹʧ̇˷ ̇ ʅ ͅ ǸɒʧɆǸ˓, ʧ˷ʹʧ˰Ǹʹɤ Ǹ˷ɒ ʧ˷Τ̇˓΃˷ʹǸͅζ ʧ˷ʹɤͅʅǸɆɤͣ Ψʧʹʔ ʹ ʔɤ ȿ̇ɒζռ 
Aζ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ ̇΃ͅ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ ̇ʅ ʔ΃˰Ǹ˷ Ɇ̻̇̇ͅͅɤǸ˓ʧʹζ, I ɆǸ˓˓ ʅ̇ͅ ˷ɤΨ, ɆͅɤǸʹʧΤɤ 
Ǹ˷ɒ ɤα̻˓̇ͅǸʹʧΤɤ ˰̇ɒɤ˓ͣ ̇ʅ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹ, ̇˷ɤͣ ʹʔǸʹ ʹǸˋɤ ʹʔɤʧͅ Ɇ΃ɤ ʅ̇ͅ˰ ʹʔɤ Ǹ˷ʧ˰Ǹ˓ 
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ͅɤǸ˓˰ ʹ̇ ɆͅɤǸʹɤ ǸͅʹΨ̇ͅˋͣ, ɒɤͣʧʊ˷ͣ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʹʔǸʹ Ǹ΃ʊ˰ɤ˷ʹ Ǹ˷ɒ ɆʔǸ˓˓ɤ˷ʊɤ 
ʔ΃˰Ǹ˷ ̻ɤͅʅ̇ͅ˰Ǹ˷Ɇɤ, ̻ɤͅɆɤ̻ʹʧ̇˷ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤ ȿɤζ̇˷ɒ ʹʔɤ ʅǸ˰ʧ˓ʧǸ ,ͅ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ 
Ǹ˷ɒ ǸɆɆɤ̻ʹɤɒռ

Aͣ I ʔǸΤɤ Ǹ˓ͅɤǸɒζ ͅɤ˰Ǹͅˋɤɒ ʧ˷ ʹʔɤͣɤ ̻Ǹʊɤͣ, Ψɤ ˓ʧΤɤ ʧ˷ Ǹ˷ Ǹʊɤ Ψʔɤͅɤ 
ʹɤɆʔ˷̇˓̇ʊʧɤͣ Ǹͅɤ ̻ͅʧ˰Ǹͅʧ˓ζ ͣɤɤ˷ Ǹͣ ̻ͅǸʊ˰ǸʹʧɆ ʹ̇̇˓ͣռԏԒ Tʔʧͣ թʹɤɆʔ˷ʧɆǸ˓ ȿ˓̇ɆˋǸɒɤժժ14 
ΤʧɤΨ ʅǸΤ̇ͣͅ ʔ΃˰Ǹ˷ ΃˷ʧ́΃ɤ˷ɤͣͣ Ǹ˷ɒ Ǹ΃ʹ̇˷̇˰ζռ Aͣ Ǹ ͅɤͣ΃˓ʹ, ʹʔɤͅɤ ʔǸΤɤ 
ȿɤɤ˷ Τɤͅζ ʅɤΨ ͣʹ΃ɒʧɤͣ ˓̇̇ˋʧ˷ʊ Ǹʹ ˷̇˷ՑǸ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ Ǹ˷ɒ ɤα̻˓̇ͅǸʹ̇ͅζ 
թǸɒɒʧʹʧ̇˷Ǹ˓ժ Ɇ̇˷ʹɤαʹͣ ʅ̇ͅ Ǹ΃ʊ˰ɤ˷ʹʧ˷ʊ ʹʔɤ ̻ʔζͣʧɆǸ˓, ̻ʔζͣʧ̇˓̇ʊʧɆǸ˓, ͣɤ˷ͣ̇ͅζ 
Ǹ˷ɒ Ɇ̇ʊ˷ʧʹʧΤɤ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ, ɤᾳ̻ɤͣͣʧ̇˷ͣ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ȿ̇ɒζռ  
DɤɆɤ˷ʹͅǸ˓ʧύʧ˷ʊ ʹ ʔɤ ʔ΃˰Ǹ˷ Ψʧʹʔ Ɇʔʧ˰ɤͅʧɆ ȿ̇ɒζ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ͣ ɒʧͅɤɆʹ˓ζ ʹ ʔͅɤǸʹɤ˷ͣ ʹ ʔʧͣ 
ʧ˷ʹɤʊͅʧʹζ, ʹʔ΃ͣ ɒʧͣʹ΃ͅȿʧ˷ʊ ʹʔɤ ȿ̇΃˷ɒǸͅʧɤͣ ȿɤʹΨɤɤ˷ ʔ΃˰Ǹ˷ͣ, Ǹ˷ʧ˰Ǹ˓ͣ Ǹ˷ɒ ˰ǸɆʔʧ˷ɤͣռ 
H΃˰Ǹ˷ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷ ɒ̇ɤͣ ˷ ̇ʹ ̇ ʅʅɤͅ ʹ ̇ ͣ ɤͅΤɤ ͣ ̇˓ɤ˓ζ ΃ʹʧ˓ʧʹǸͅʧǸ˷ ʊ̇Ǹ˓ͣ, ʧʹ Ǹ˓ͣ̇ ǸɆʹͣ Ǹͣ Ǹ 
˰ɤɒʧǸʹ̇ͅ ̇ ʅ ʔ΃˰Ǹ˷ ɤα̻ɤͅʧɤ˷Ɇɤͣ ԻɆ̇ʊ˷ʧʹʧΤɤ, ͣ ̇˰ǸʹʧɆ, ʔɤɒ̇˷ʧɆ, ˰ ɤ˷ʹǸ˓Լ Ǹ˷ɒ ̻ ͅǸɆʹʧɆɤͣ 
ՄVɤͅȿɤɤˋ, ԐԎԏԖՅռ Iʹ ʧ˷Τ̇˓Τɤͣ ǸɤͣʹʔɤʹʧɆ ɤ˷ʊǸʊɤ˰ɤ˷ʹ, ͣʧʹ΃Ǹʹɤɒ ɆͅɤǸʹʧΤʧʹζ, Ɇ̇ͅɤ ΤǸ˓΃ɤ, 
Ǹ˷ɒ ʹʔɤ ˰Ǹˋʧ˷ʊ ̇ʅ ͣɤ˷ͣɤ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇɤ ՄMɆCǸͅʹʔζ, ԰ ǈͅʧʊʔʹ, ԐԎԎԓՅռ Lʧˋɤ ʹʔɤ 
ɆʔɤɤʹǸʔժͣ  ˓ɤʊͣ ͅɤ˷ɒɤͅʧ˷ʊ Ǹ˷ Ǹ˷ʧ˰Ǹ˓Ց˓ʧˋɤ ˓ʧ˰ȿ Ǹͣ Ǹ˷ ǸͅʹʧͣʹʧɆ ̇ȿ˃ɤɆʹ Ǹ˷ɒ Ǹ ɒɤΤʧɆɤ ʹ̇ 
Ɇ̇˷ʅɤͅ ͣ΃̻ɤͅՑǸȿʧ˓ʧʹʧɤͣ,15 ʹʔɤͣɤ ˷̇˷ՑǸ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ Ǹ̻̻ɤ˷ɒǸʊɤͣ ɆǸ˷ ɤ˰ȿ̇ɒζ Ǹ 
ʹͅǸ˷ͣʊͅɤͣͣʧΤɤ ˰ǸʹɤͅʧǸ˓ʧʹζ ʧ˷ ΨʔʧɆʔ ʔ΃˰Ǹ˷˷ɤͣͣժ ʧͣ ˷ɤʧʹʔɤͅ Ǹ ˷ɤɆɤͣͣǸͅζ ˷̇ͅ ʹʔɤ ͣ̇˓ɤ 
Ɇ̇˷ɒʧʹʧ̇˷ ʧ˷ ǸʹʹǸʧ˷ʧ˷ʊ Ɇ̻̇̇ͅͅɤǸ˓ Ǹ˷ɒ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ ʔǸͅ˰̇˷ζ Ǹ˷ɒ ΃˷ʧʹζռ Aζ ɆʔǸ˓˓ɤ˷ʊʧ˷ʊ 
ͣʹͅʧɆʹ˓ζ Ǹ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ǸɤͣʹʔɤʹʧɆͣ ʹ ʔ̇ͅ΃ʊʔ Ǹ˷ʧ˰Ǹ˓Ցʧ˷̻ͣʧͅɤɒ ʧ˷ΤɤͣʹʧʊǸʹʧ̇˷ͣ, Ψɤ ɆǸ˷ 
Ǹ΃ʊ˰ɤ˷ʹ ˷̇ʹ ̇˷˓ζ ʔ΃˰Ǹ˷ Ǹ̻̻ɤǸͅǸ˷Ɇɤ, Ɇ̇ʊ˷ʧʹʧ̇˷ Ǹ˷ɒ ɤᾳ̻ɤͣͣʧ̇˷, ȿ΃ʹ Ǹ˓ͣ̇ Ǹ˓ʹɤͅ ̇΃ͅ 
ɒɤɤ̻˓ζ ʧ˷ʊͅǸʧ˷ɤɒ Ǹ˷ɒ Ɇ̇˷ʅ˓ʧɆʹʧ˷ʊ ͣʹǸ˷ɒ̻̇ʧ˷ʹͣ, ʹͅǸɒʧʹʧ̇˷Ǹ˓ ˷̇ʹʧ̇˷ͣ ̇ʅ ˋʧ˷ͣʔʧ̻, Ǹ˷ɒ 
ɤͣʹǸȿ˓ʧͣʔɤɒ ͣζͣʹɤ˰ͣ ̇ʅ ΤǸ˓΃ɤͣռ

J΃ͣʹ ˓ʧˋɤ ʹʔɤ ǸͅʹʧʅʧɆɤͣͅ ̇ʅ Ǹ΃ʹ̇˰ǸʹǸ, Ψʔ̇ ɒʧɒ ˷̇ʹ ̻̇ͅɒ΃Ɇɤ ɒɤΤʧɆɤͣ Ψʧʹʔ ΃ʹʧ˓ʧʹǸͅʧǸ˷ 
̻΃̻̇ͣͅɤ ȿ΃ʹ Ψʔ̇ ˷̇˷ɤʹʔɤ˓ɤͣͣ ̻̇ɤ˷ɤɒ ΃̻ Ψ̇ͅ˓ɒͣ ̇ʅ ˷ɤΨ ˋ˷̇Ψ˓ɤɒʊɤ, ɤα̻ɤͅʧɤ˷Ɇɤ 
Ǹ˷ɒ ˰ɤɆʔǸ˷ʧɆǸ˓ ǸɒΤǸ˷Ɇɤ, Ψɤ ͣʔ̇΃˓ɒ, Ǹͣ �ͅǸ˷Ɇʧͣ AǸɆ̇˷ ͣǸʧɒ, ɆͅɤǸʹɤ Ǹ˷ɒ ʔ΃˷ʹ ȿζ 
ͣɆɤ˷ʹռ Iʹժͣ  ̇˷˓ζ Ψʔɤ˷ ΨɤժΤɤ ʹǸˋɤ˷ ծ΃˷ɤα̻ɤɆʹɤɒ ʹ΃ͅ˷ͣ Ǹ˷ɒ ɆʔǸ˷ʊɤͣկ Ǹ˷ɒ Τɤ˷ʹ΃ͅɤɒ 
ծ̇ʅʅ ʹʔɤ ȿɤǸʹɤ˷ ̻Ǹʹʔͣկ ʹʔǸʹ Ψɤ ɆǸ˷ ͣʧ˰΃˓Ǹʹɤ ̇΃ͅ ˰ʧ˷ɒͣ Ǹ˷ɒ ɤα̻˓̇ͅɤ ʹʔɤ ΃˷ˋ˷̇Ψ˷ 

ԏԒ    ǈʔɤͅɤ ʹʔɤ ̻΃ͣͅ΃ʧʹ ̇ʅ ʔ΃˰Ǹ˷ ͣǸʹʧͣʅǸɆʹʧ̇˷ Ǹ˷ɒ ͣ΃ɆɆɤͣͣ ʧͣ ˰Ǹͅˋɤɒ ȿζ ɤɆ̇˷̇˰ʧɆ ʊ̇ͅΨʹʔ Ǹ˷ɒ 
̻ͅǸɆʹʧɆǸ˓ ȿɤ˷ɤʅʧʹͣ ̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓ ǸɒΤǸ˷Ɇɤͣ Մ�ʧ˓˓ɤ˷, ԐԎԐԏՅռ Tʔɤ ͅɤǸ˓ ɤʅʅʧɆʧɤ˷Ɇζ ̇ʅ ʹɤɆʔ˷̇˓̇ʊζ ʧͣ 
ʹʔɤͅɤʅ̇ͅɤ ͣɤɤ˷ Ǹͣ Ǹ ͅɤͣ΃˓ʹ ̇ʅ ʧʹͣ ɆǸ̻ǸɆʧʹζ ʹ̇ ǸɒΤǸ˷Ɇɤ ʔ΃˰Ǹ˷ ΃ʹʧ˓ʧʹǸͅʧǸ˷ՑɒʧͅɤɆʹɤɒ ɆǸ̻Ǹȿʧ˓ʧʹʧɤͣ Ǹ˷ɒ ȿͅʧ˷ʊ 
ɤɆ̇˷̇˰ʧɆ ̻̇ͅʊͅɤͣͣռ
14    Tʔɤ ʹɤͅ˰ թʹɤɆʔ˷ʧɆǸ˓ ȿ˓̇ɆˋǸɒɤժ ʧ˰̻˓ʧɤͣ ʹʔǸʹ ʹɤɆʔ˷ʧɆǸ˓ ʧͣͣ΃ɤͣ ̇ͅ ɆʔǸ˓˓ɤ˷ʊɤͣ Ǹͅɤ ʔʧ˷ɒɤͅʧ˷ʊ 
ʔ΃˰Ǹ˷ ̻̇ͅʊͅɤͣͣռ Iʹ ʧ˰̻˓ʧɤͣ ʹʔǸʹ ʹɤɆʔ˷̇˓̇ʊʧɤͣժ ˰Ǹʧ˷ ʅ΃˷Ɇʹʧ̇˷ ʧͣ ʹʔǸʹ ̇ʅ ˓ʧ˷ɤǸͅ ̻̇ͅʊͅɤͣͣ, ΨʔʧɆʔ ˓ɤǸɒͣ 
ʹ̇ ɤɆ̇˷̇˰ʧɆ ̻̇ͅʊͅɤͣͣռ Tʔɤ ȿ˓̇ɆˋǸɒɤ ʧͣ ʹʔɤͅɤʅ̇ͅɤ Ǹ ȿɤ˓ʧɤʅ ʹʔǸʹ թͣ̇˰ɤʹʔʧ˷ʊժ ȿ˓̇Ɇˋɤɒ ̇ͅ ̻ͅɤΤɤ˷ʹɤɒ Ǹ˷ 
Ǹ˷Ɇʧɤ˷ʹ ͣ̇Ɇʧɤʹζ ʧ˷ ̻̇ͅʊͅɤͣͣʧ˷ʊ ʹɤɆʔ˷̇˓̇ʊʧɤͣ ʹ̇ΨǸͅɒ ɤɆ̇˷̇˰ʧɆ ʊ̇ͅΨʹʔռ TʔǸʹ թͣ̇˰ɤʹʔʧ˷ʊժ ʹɤɆʔ˷̇˓̇ʊζ 
Ɇ̇˰̻ͅʧͣɤͣ ̻ͣɤɆʹǸɆ΃˓Ǹͅ Ǹ˷ɒ ɤα̻˓̇ͅǸʹʧΤɤ ɒɤΤʧɆɤͣ Փ ʅ̇ͅ ˰̇ͅɤ ɒɤʹǸʧ˓ͣ, ͣɤɤ ʹʔɤ ͣɤɆʹʧ̇˷ թTʔɤ Sʔ̇Ɇˋ ̇ʅ ʹʔɤ 
NɤΨժ Ի̻̻ռ ԔԙՅռ
15    Lʧˋɤ ʹʔɤ թ�˓ɤαՑ�̇̇ʹժ CʔɤɤʹǸʔ A˓Ǹɒɤͣ ˰ɤ˷ʹʧ̇˷ɤɒ ̻ͅɤΤʧ̇΃ͣ˓ζռ 
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ՄAǸɆ̇˷, ԏԖԐԗՍԏԙԘԒ, ̻ռ ԏԏԖւ ̻ռ ԒԎԖՅ, ͅɤΤɤǸ˓ʧ˷ʊ ɒʧ˰ɤ˷ͣʧ̇˷ͣ ʹʔǸʹ ˰Ǹζ ̇ʹʔɤͅΨʧͣɤ ʔǸΤɤ 
ʊ̇˷ɤ ΃˷ʔɤɤɒɤɒռ I ʹ ʔɤͅɤʅ̇ͅɤ Ǹͅʊ΃ɤ ʅ̇ͅ Ǹ˷ ɤ˰ȿͅǸɆʧ˷ʊ ̇ ʅ ʹ ʔɤ ΃˷ɤα̻ɤɆʹɤɒ Փ ʹ ͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ 
ʹʔɤ ΃˷ˋ˷̇Ψ˷ ʹ̇ ʹʔɤ ˋ˷̇Ψ˷, Ǹ˷ɒ ˋ˷̇Ψ˷ ʹ̇ ΃˷ˋ˷̇Ψ˷ Փ ʹʔǸʹ ɆǸ˷ ˓ɤǸɒ ΃ͣ ȿɤζ̇˷ɒ ʹʔɤ 
˓ʧ˰ʧʹͣ ̇ ʅ ̻ ͅɤͣ΃̻̻̇ͣɤɒ Τʧͣ΃Ǹ˓ Ǹ˷ɒ Ɇ̇˷Ɇɤ̻ʹ΃Ǹ˓ ̻ ̇ͣͣʧȿʧ˓ʧʹζ Ǹ˷ɒ ʧ˷ʹ̇ ʹ ʔɤ ΃˷ɆʔǸͅʹɤɒ, Ǹ˷ɒ 
̻ɤͅʔǸ̻ͣ ΃˷ˋ˷̇ΨǸȿ˓ɤ, ΨǸʹɤͣͅ ̇ʅ ΃˷Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ʧ˷Τɤ˷ʹʧ̇˷ռ

Cʔʧ˰ɤͅʧɆ Ǹ̻̻ɤ˷ɒǸʊɤͣ, ̇ͅ ΨʔǸʹ I ̻ͅɤʅɤͅ ʹ̇ ɆǸ˓˓ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣժ, ɒɤΤ̇ʧɒ ̇ʅ 
Ǹ˷ʹʔ̻̇̇ͅ˰̻̇ͅʔʧɆ ́΃Ǹ˓ʧʹʧɤͣ, ɆǸ˷ ʹʔɤͅɤʅ̇ͅɤ ΃˷˓̇Ɇˋ Ǹ ˷ɤΨ ͅɤǸ˓˰ ̇ʅ ȿ̇ɒʧ˓ζ Ǹ˷ɒ ˰ɤ˷ʹǸ˓ 
̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ ʹ ʔǸʹ ɆǸ˷ ɒɤʅζ Ɇ̇˷Τɤ˷ʹʧ̇˷, ̇ ̻ɤ˷ʧ˷ʊ ͅ ̇̇˰ ʅ̇ͅ ΃˷ʅ̇ͅɤͣɤɤ˷ ͅ ɤΤɤ˓Ǹʹʧ̇˷ͣ, ʅ̇ͅʹ΃ʧʹζ 
Ǹ˷ɒ ͣ ΃̻ͅͅʧͣɤռ ǈʧʹʔ̇΃ʹ ʹ ʔɤ ˷ ɤɤɒ ʹ̇ ͣ ΃ȿͣʹʧʹ΃ʹɤ Ǹ ˓̇ͣʹ ̇ ͅ ˓ǸɆˋʧ˷ʊ Ǹȿʧ˓ʧʹζ Ψʧʹʔ ʹ ʔɤ ͣ Ǹ˰ɤ ʅ΃˷Ɇʹʧ̇˷ 
˷̇ͅ ʹ ̇ ɤ˷ʔǸ˷Ɇɤ Ǹ ̻ ͅɤΤʧ̇΃ͣ˓ζ ʧ˷ȿ̇ͅ˷ ̇ ˷ɤ, ʹ ʔɤζ Ǹͅɤ ˷ ̇ʹ ȿ̇΃˷ɒ ʹ ̇ Ǹ ʔ΃˰Ǹ˷Ց˓ʧˋɤ Ǹ̻̻ɤǸͅǸ˷Ɇɤռ 
S΃Ɇʔ ʅͅɤɤɒ̇˰ ʹ̇ ʧ˰̻˓ɤ˰ɤ˷ʹ ˷̇Τɤ˓ Ɇ̇˷Ɇɤ̻ʹͣ ɆǸ˷ ʊɤ˷ɤͅǸʹɤ ɤ˷ʹʧͅɤ˓ζ ˷ɤΨ ʧ˰Ǹʊʧ˷Ǹͅʧɤͣ 
̇ʅ ʹɤɆʔ˷̇˓̇ʊʧɆǸ˓˓ζ ɤ˷Ǹȿ˓ʧ˷ʊ Ǹ˷ɒ ɤ˷Ǹȿ˓ɤɒ ʔ΃˰Ǹ˷ͣռ Aζ ʅǸ˓˓ʧ˷ʊ ̇΃ʹͣʧɒɤ ʹʔɤ ͅǸ˷ʊɤ ̇ʅ 
թǸɆɆɤ̻ʹɤɒժ Ǹ˷ɒ թɤα̻ɤɆʹɤɒժ Ɇ̻̇̇ͅͅɤǸ˓ ̻ ̇ͣͣʧȿʧ˓ʧʹζ, ʹ ʔɤζ ɆǸ˷ ˓ɤǸɒ ΃ͣ ʹ ̇ΨǸͅɒͣ ʹ ͅǸ˷ͣɆɤ˷ɒɤ˷ʹ 
ɤα̻ɤͅʧɤ˷Ɇɤͣ, ʅ̇ͅʊʧ˷ʊ Ǹ˓ʹɤͅ˷Ǹʹɤ ʧ˷ʊɤ˷΃ʧʹʧɤͣ Ǹ˷ɒ ˷̇Τɤ˓ ΨǸζͣ ̇ʅ ̻ɤͅɆɤʧΤʧ˷ʊ ʹʔɤ Ψ̇ͅ˓ɒռ 
Sʧʹ΃Ǹʹɤɒ ̇ ˷ ʹ ʔɤ ȿ̇ͅɒɤͣͅ ȿɤʹΨɤɤ˷ ˰ ʧ˷ɒ Ǹ˷ɒ ȿ̇ɒζ, ͅ Ǹʹʧ̇˷Ǹ˓ Ǹ˷ɒ ͣ ΃ȿɆ̇˷ͣɆʧ̇΃ͣ, ʔ΃˰Ǹ˷ 
Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷, ʹʔɤͣɤ Ɇʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ʹʔɤͅɤʅ̇ͅɤ Ǹͣˋ you ʹ̇ ʧ˰Ǹʊʧ˷ɤ ʹʔɤ 
̻̇ͣͣʧȿ˓ɤ ̻ Ǹʹʹɤͅ˷ͣ ̇ ʅ ͣ ̇˰ǸʹʧɆ Ǹ˷ɒ ˰ ɤ˷ʹǸ˓ ɤα̻ɤͅʧɤ˷Ɇɤ ʹ ̇ Ɇ̇˰ɤռ Ṁͅɤ ȿ̇ͅǸɒ˓ζ, I ȿɤ˓ʧɤΤɤ 
ʹʔǸʹ ʹʔɤζ ɆǸ˷ ʔɤ˓̻ ΃ͣ ͣɤɤˋ ̇΃ʹ Ǹ ˷ɤΨ ̇ͅ˓ɤ ʅ̇ͅ ʔ΃˰Ǹ˷ Ǹ΃ʊ˰ɤ˷ʹǸʹʧ̇˷, Ψʔɤͅɤ ʹʔɤͣɤ 
ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ǸɆʹ Ǹͣ ɆǸʹǸ˓ζͣʹͣ ʅ̇ͅ ͅ ɤɆ̇˷ʅʧʊ΃ͅʧ˷ʊ ʹ ʔɤ ɒʧͣɆ̇΃ͣͅɤͣ Ǹ̇ͅ΃˷ɒ ʹ ɤɆʔ˷̇˓̇ʊʧɆǸ˓ 
ǸɒΤǸ˷Ɇɤ, Ǹ˷ɒ Ǹͣ ͣ̇Ɇʧ̇Ց̻̇˓ʧʹʧɆǸ˓ ɒɤΤʧɆɤͣ ʹʔǸʹ ɆǸ˷ ɤα̻˓̇ͅɤ Ǹ˷ɒ ʧ˰Ǹʊʧ˷ɤ ʅ΃ʹ΃ͅɤͣռ

Tʔɤ ʹͅǸ˷ͣʅ̇ͅ˰ǸʹʧΤɤ Ǹ˰Ǹ˓ʊǸ˰Ǹʹʧ̇˷ ̇ʅ ʹʔɤͣɤ Ɇʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ʊʧΤɤͣ ȿʧͅʹʔ 
ʹ̇ ʹʔɤ Cʔʧ˰ɤͅǸ ɆͅɤǸʹ΃ͅɤͣ, ΃˷Τɤʧ˓ʧ˷ʊ Ǹ˷ɒ ͣʔǸ̻ʧ˷ʊ ˷ɤΨ ͅɤǸ˓˰ͣ ̇ʅ ̻̇ͣͣʧȿʧ˓ʧʹζ Ǹ˷ɒ ʹʔɤ 
ʅ΃ʹ΃ͅɤ ̇ʅ ʔ΃˰Ǹ˷ ʧ˷ʊɤ˷΃ʧʹζռ
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Tʔɤ Cʔʧ˰ɤͅǸ Ɇ̇˷ʹʧ˷΃ɤͣ ʹ̇ ȿɤ Ǹ Ɇ̇˰̻ɤ˓˓ʧ˷ʊ ʅ̇ͅɆɤ ʧ˷ ʹʔɤ ͅɤǸ˓˰ ̇ʅ ͣ̇ɆʧɤʹǸ˓, Ɇ΃˓ʹ΃ͅǸ˓ 
Ǹ˷ɒ ͣɆʧɤ˷ʹʧʅʧɆ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷ͣռ Ŷɤͣͅʧͣʹʧ˷ʊ ǸɆ̇ͣͣͅ ʹʧ˰ɤ Փ ʹʔɤ ̻Ǹͣʹ, ʹʔɤ ̻ͅɤͣɤ˷ʹ Ǹ˷ɒ ʧ˷ʹ̇ 
ʹʔɤ ʅ΃ʹ΃ͅɤ Փ ʧʹ ʧͣ Ǹ˷ ΃˓ʹʧ˰Ǹʹɤ Ǹ˷ɒ ʧ˷Τʧ˷Ɇʧȿ˓ɤ ȿɤʧ˷ʊ, ˰ ʧʊͅǸʹʧ˷ʊ ȿɤʹΨɤɤ˷ Ψ̇ͅ˓ɒͣ, ͣ ̻ǸɆɤͣ, 
ʹʧ˰ɤͣ Ǹ˷ɒ ɒʧͣɆʧ̻˓ʧ˷ɤͣռ Aͣ ȿ̇ʹʔ ʧ˰Ǹʊʧ˷Ǹͅζ Ǹ˷ɒ ͅɤǸ˓, Cʔʧ˰ɤͅǸ ʧͣ Ǹ ɆͅɤǸʹ΃ͅɤ ̇ʅ ǸΨɤ, 
Ψ̇˷ɒɤ ,ͅ ̻ ̇ʹɤ˷ʹʧǸ˓ Ǹ˷ɒ ȿ̇΃˷ɒ˓ɤͣͣ ̻ ̇ͣͣʧȿʧ˓ʧʹζ, ˓ ɤǸɒʧ˷ʊ ΃ͣ ʹ ̇ ͣ ʹͅǸζ ʹ ̇ΨǸͅɒͣ ʹ ʔɤ Ǹ˓ʹɤͅ˷ǸՑ
ʹʧΤɤ ǸΤɤ˷΃ɤͣ ̇ ʅ ȿ̇ɒʧ˓ζ, ˰ ɤ˷ʹǸ˓ Ǹ˷ɒ ͣ ̇ɆʧǸ˓ ͣ ʹͅ΃Ɇʹ΃ͅɤͣռ Iʹ ʧͣ Ǹ˓ͣ̇ Ǹ ɆͅɤǸʹ΃ͅɤ ̇ ʅ ʅͅʧʊʔʹ Ǹ˷ɒ 
΃˷ɤǸͣɤ, ɒ΃ɤ ʹ ̇ ʧʹͣ ʹ Ǹ˷ʊʧȿ˓ɤ Ǹ˷ɒ ˰ ǸʹɤͅʧǸ˓ Ǹȿʧ˓ʧʹζ ʹ ̇ ʹ ͅǸ˷ͣ˓Ǹʹɤ ʹ ʔɤ ʧ˰Ǹʊʧ˷Ǹͅζ Ɇ̇˷ͣʹͅ΃Ɇʹͣ 
ʧ˷ʹ̇ ʹʔɤ ͅɤǸ˓ Ǹ˷ɒ ˓ʧΤɤɒ ɤα̻ɤͅʧɤ˷Ɇɤͣ ʹʔ̇ͅ΃ʊʔ ʹʔɤ ΃ͣɤ ̇ʅ ǸɒΤǸ˷Ɇɤɒ ʹɤɆʔ˷̇˓̇ʊʧɤͣռ

I˷ ˰ ζ Ψ̇ͅˋ Ǹ˷ɒ ͅ ɤͣɤǸͅɆʔ, I ΃ͣɤ ʹ ʔɤ ʹ ɤͅ˰ Chimera or chimeric ԻǸͣ ʧ˷ թɆʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒՑ
ʧ˰ɤ˷ʹͣժԼ ʹ̇ ɒɤͣɆͅʧȿɤ ʹʔʧͣ ɆͅɤǸʹ΃ͅɤ ȿ̇ͅ˷ ʅ̇ͅ˰ ʹʔɤ ʅ΃ͣʧ˷ʊ ̇ʅ ʔ΃˰Ǹ˷, Ǹ˷ʧ˰Ǹ˓ Ǹ˷ɒ ʹɤɆʔՑ
˷̇˓̇ʊʧɆǸ˓ռ A Ɇ̇˰̻̇ͣʧʹɤ ̇ ʅ ΤǸͅʧ̇΃ͣ ̻ Ǹͅʹͣ Ǹ˷ɒ ʅɤǸʹ΃ͅɤͣ ʅ̇ͅ˰ Ǹ ˰ ζͅʧǸɒ ͣ ̻ɤɆʧɤͣ, ɤ˷ʹʧʹʧɤͣ, 
ɒʧͣɆʧ̻˓ʧ˷ɤͣ Ǹ˷ɒ ʹ ɤɆʔ˷ʧ́΃ɤͣ Իʧ˷Ɇ˓΃ɒʧ˷ʊ ͣ Ɇʧɤ˷ʹʧʅʧɆ, ǸͅʹʧͣʹʧɆ, ̻ ̇˓ʧʹʧɆǸ˓ Ǹ˷ɒ ˰ ̇ͅɤԼ, Chimera 
ʅ̇ͅ ˰ɤ ɆǸͅͅʧɤͣ Ǹ ˰΃˓ʹʧʅǸɆɤʹɤɒ Ɇ̇˷˷̇ʹǸʹʧ̇˷, ͣʔ̇Ψʧ˷ʊ ʧʹͣ ˷Ǹ˰ɤ Ǹ˷ɒ ˷Ǹʹ΃ͅɤ ʹ̇ ȿɤ ʹʔɤ 
΃˓ʹʧ˰Ǹʹɤ ʔζȿͅʧɒ ̇ ʅ ʹ ʔɤ˰ Ǹ˓˓ռ Tʔ̇ͅ΃ʊʔ ̻ ͅǸɆʹʧɆɤͣ, ʹ ɤɆʔ˷ʧ́΃ɤͣ, ʹ ɤɆʔ˷̇˓̇ʊʧɤͣ Ǹ˷ɒ Ǹ̻̻ɤ˷ɒՑ
Ǹʊɤͣ ʹʔǸʹ ǸɆɆ΃˰΃˓Ǹʹɤ Ǹ̇ͅ΃˷ɒ ʧʹ, I ͣɤɤ ʹʔɤ Cʔʧ˰ɤͅǸ Ǹͣ Ǹ ͅǸΨ ˰ǸʹɤͅʧǸ˓ ʹʔǸʹ ΨǸΤɤͣͅ ʧ˷ 
Ǹ Ɇ̇˷ͣʹǸ˷ʹ Ǹ˷ɒ ɒʧǸ˓ɤɆʹʧɆǸ˓ ʹɤ˷ͣʧ̇˷ Փ Ǹͣ ȿ̇ʹʔ ͣ΃ȿ˃ɤɆʹ Ǹ˷ɒ ʧ˷ͣʹͅ΃˰ɤ˷ʹռ Aͣ Ǹ˷ Ǹͅɤ˷Ǹ ̇ʅ 
ͣ̇Ɇʧ̇Ց̻̇˓ʧʹʧɆǸ˓ ɒɤȿǸʹɤ Ǹ˷ɒ ͣɆʧɤ˷ʹʧʅʧɆ ͅɤʊ΃˓Ǹʹʧ̇˷, ʹʔɤ Cʔʧ˰ɤͅǸ ͅɤɆ˓Ǹʧ˰ͣ ʹʔɤ ȿ̇ɒζ Ǹͣ Ǹ 
ͣʧʹɤ ̇ʅ ͅɤͣʧͣʹǸ˷Ɇɤռ

VʧɤΨɤɒ ʹʔ̇ͅ΃ʊʔ ʹʔʧͣ ˓ɤ˷ͣ, ˰ζ ̇Ψ˷ Cʔʧ˰ɤͅʧɆ Ψ̇ͅˋͣ ͅɤ̻ͅɤͣɤ˷ʹ ʹʔʧͣ ɤ˷ʹǸ˷ʊ˓ɤ˰ɤ˷ʹ 
̇ʅ ǸͅʹʧʅʧɆʧǸ˓ Ǹ˷ɒ ̇ ͅʊǸ˷ʧɆ ɤ˷ʹʧʹʧɤͣ Ψʧʹʔ ͣ Ɇʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ ǸͅʹʧͣʹʧɆ ɒʧͣɆʧ̻˓ʧ˷ɤͣ, ΨʔʧɆʔ Փ ͣ ̇˰ɤՑ
ʹʧ˰ɤͣ ʔǸͅ˰̇˷ʧ̇΃ͣ˓ζ, ͣ̇˰ɤʹʧ˰ɤͣ ʅͅǸɆʹʧ̇΃ͣ˓ζ Փ Ɇ̇˷Τɤͅʊɤ Ǹ˷ɒ ̻̇ɤͅǸʹɤ ʧ˷ ΃˷ʧͣ̇˷ Ψʔʧ˓ɤ 
ʧ˷ʹɤʊͅǸʹʧ˷ʊ ʧ˷ʹ̇ Ǹ˷ɒ ̇ ˷ʹ̇ Ǹ թʅ̇ͅɤʧʊ˷ժ ȿ̇ɒζռ Tʔɤͣɤ Ɇʔʧ˰ɤͅʧɆ ɤ˰ȿ̇ɒʧ˰ɤ˷ʹͣ ʹ ʔ΃ͣ ɤ˷ʊǸʊɤ 
ʧ˷ Ǹ˷ Ǹ˷αʧ̇΃ͣ ʧ˷ʹɤ̻ͅ˓Ǹζ ȿɤʹΨɤɤ˷ ͣ΃ȿ˃ɤɆʹ Ǹ˷ɒ ̇ȿ˃ɤɆʹ, ͣɤͅΤʧ˷ʊ Ǹͣ ˰Ǹ˓˓ɤǸȿ˓ɤ ͣ΃ȿ˃ɤɆʹͣ 
ͣɆ΃˓̻ʹɤɒ Ǹ˷ɒ ˰Ǹ˷ʧ̻΃˓Ǹʹɤɒ ȿζ ʹʔɤʧͅ ɆͅɤǸʹ̇ ,ͅ Ψʔʧ˓ɤ ͣʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ ǸɆʹʧ˷ʊ Ǹͣ ̇ȿ˃ɤɆʹͣ 
̇ʅ ʹ ͅǸ˷ͣʅ̇ͅ˰Ǹʹʧ̇˷ ʹ ʔǸʹ Ǹ΃ʊ˰ɤ˷ʹ Ǹ˷ɒ Ǹ˓ʹɤͅ ʹ ʔɤ ̇ ͅʧʊʧ˷Ǹͅζ ̇ ͅʊǸ˷ʧɆ ȿ̇ɒζռ Tʔ̇ͅ΃ʊʔ ʹ ʔɤͣɤ 
ʧ˷ʹɤͅͅɤ˓Ǹʹʧ̇˷ͣʔʧ̻ͣ, ʹʔɤζ ɆǸ˓˓ Ǹʹʹɤ˷ʹʧ̇˷ ʹ̇ ʹʔɤ Ǹ˰ȿʧʊ΃ʧʹζ ̇ʅ ȿ̇ɒζ ˰΃ʹǸʹʧ̇˷ͣ Ǹͣ ȿ̇ʹʔ 
ʧ˷ʹɤͅʧ̇ͅʧύɤɒ ȿζ ʔ΃˰Ǹ˷ ͣ ΃ȿ˃ɤɆʹͣ Ǹ˷ɒ ɤαʹɤͅ˷Ǹ˓ʧύɤɒ Ǹͣ ɒʧͣɆͅɤʹɤ ̇ ȿ˃ɤɆʹͣ ̇ ʅ ǸɤͣʹʔɤʹʧɆ Ǹ˷ɒ 
ͣɆʧɤ˷ʹʧʅʧɆ Ɇ̇˷ʹɤ˰̻˓Ǹʹʧ̇˷ռ Tʔɤ ̇ ΃ʹɆ̇˰ɤ ̇ ʅ ʹ ʔʧͣ ʅ΃ͣʧ̇˷ Ǹ˷ɒ Ǹ˰Ǹ˓ʊǸ˰Ǹʹʧ̇˷ Փ ΃˷ʧʹʧ˷ʊ Ǹͅʹ 
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Ǹ˷ɒ ͣɆʧɤ˷Ɇɤ, ȿʧ̇˓̇ʊζ Ǹ˷ɒ ʹɤɆʔ˷̇˓̇ʊζ, ̇ȿͣɤͅΤɤͅ Ǹ˷ɒ ̇ȿͣɤͅΤɤɒ, ͣ΃ȿ˃ɤɆʹ Ǹ˷ɒ ̇ȿ˃ɤɆʹ, 
˓Ǹȿ̇ͅǸʹ̇ͅζ Ǹ˷ɒ ͣʹ΃ɒʧ̇ Փ ɆǸ˷ ζʧɤ˓ɒ ΃˷Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ̻ɤ̻ͣͅɤɆʹʧΤɤͣ Ǹ˷ɒ ΃˷ɤǸͅʹʔ ɒʧͣɆ̇ΤՑ
ɤͅʧɤͣ ʹʔǸʹ ˰ʧʊʔʹ ̇ʹʔɤͅΨʧͣɤ ʔǸΤɤ ȿɤɤ˷ ɒɤɤ˰ɤɒ ʧ˰̻̇ͣͣʧȿ˓ɤռ Tʔɤͅɤʅ̇ͅɤ, I ̻ɤͅɆɤʧΤɤ 
Cʔʧ˰ɤͅǸ Ǹͣ ȿ̇ʹʔ Ǹ˷ ɤ̻ʧͣʹɤ˰ʧɆ Ǹ˷ɒ Ǹ Ɇ̇˓˓Ǹȿ̇ͅǸʹʧΤɤ ɤ˷ʹʧʹζ, Ǹ˷ɒ Cʔʧ˰ɤͅʧɆ ̻ͅǸɆʹʧɆɤ Ǹͣ 
ͣʧ˰΃˓ʹǸ˷ɤ̇΃ͣ˓ζ ʧ˷Ցʅ̇ͅ˰ǸʹʧΤɤ, ʹͅǸ˷ͣՑʅ̇ͅ˰ǸʹʧΤɤ, Ǹ˷ɒ ̻ɤͅՑʅ̇ͅ˰ǸʹʧΤɤ, ʧ˷Τʧʹʧ˷ʊ ɤα̻˓̇ͅǸՑ
ʹʧ̇˷ͣ ̇ʅ ΃˷ɆʔǸͅʹɤɒ ̻Ǹʹʔͣ Ǹ˷ɒ ʧ˷˷̇ΤǸʹʧΤɤ ˰ɤʹʔ̇ɒͣ ʅ̇ͅ ̻ɤͅɆɤʧΤʧ˷ʊ ʹʔɤ Ψ̇ͅ˓ɒռ

I˷ Minima Moralia, Tʔɤ̇ɒ̇ͅ Aɒ̇ͅ˷̇ ͣ Ǹʧɒ ʹ ʔǸʹ ծȿɤʔʧ˷ɒ ɤΤɤͅζ Ψ̇ͅˋ ̇ ʅ Ǹͅʹ ˓ ʧɤͣ Ǹ˷ ΃˷Ɇ̇˰Ց
˰ʧʹʹɤɒ Ɇͅʧ˰ɤկ ՄAɒ̇ͅ˷̇, ̻ռ ԏԏԏՅռ Mζ Cʔʧ˰ɤͅǸ ɆͅɤǸʹʧ̇˷ͣ, ʧ˷ ʹʔʧͣ Ɇ̇˷ʹɤαʹ, ̻ɤ̻ͅɤʹͅǸʹɤ 
ʹʔʧͣ ǸɆʹ ͅɤ̻ɤǸʹɤɒ˓ζռ Tʔɤζ Ǹͅɤ ɆͅɤǸʹ΃ͅɤͣ ̇ʅ ͅɤͣʧͣʹǸ˷Ɇɤ, ʹͅζʧ˷ʊ ʹ̇ ʧ˷Ɇʧʹɤ ȿ̇ʹʔ ͅɤǸɆʹʧ̇˷ 
Ǹ˷ɒ ǸɆʹʧ̇˷, ʊ΃ʧɒʧ˷ʊ ΃ͣ ʅ̇ͅ˰ Ǹ ͣʹǸʹɤ ̇ʅ ȿɤΨʧ˓ɒɤͅɤɒ Ψ̇˷ɒɤ ,ͅ ʹʔɤ˷ Ǹ ʅɤǸͅ ʊɤ˷ɤͅǸʹɤɒ 
ȿζ Ǹ˷ Ǹ̻̻ͅɤʔɤ˷ͣʧ̇˷ ̇ʅ ʹʔɤ ɤɤͅʧɤ ̇ͅ ΃˷ɆǸ˷˷ζ, Ǹ˷ɒ ΃˓ʹʧ˰Ǹʹɤ˓ζ ʹ̇ΨǸͅɒͣ ΨʔǸʹ Aɤͅ˷Ǹͅɒ 
A˷ɒͅʧɤ΃ ɆǸ˓˓ͣ Ǹ ծɒɤʅʧ˷ʧʹʧ̇˷ ̇ʅ Ǹ ˷ɤΨ Ψ̇ͅ˓ɒկ ՄA˷ɒͅʧɤ΃, ԐԎԏԖ, ̻ռ ԔՅ, Ǹ ˃̇΃ͅ˷ɤζ ʧ˷ʹ̇ Ǹ˷ 
Ǹ˓ʹɤͅ˷Ǹʹɤ ɤΤ̇˓΃ʹʧ̇˷, ͅɤǸ˓ʧʹζ, Ǹ˷ɒ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊռ Aʹ ʹʔɤ ͣǸ˰ɤ ʹʧ˰ɤ ȿ̇ʹʔ ʧ˰Ǹʊʧ˷Ǹͅζ 
Ǹ˷ɒ ͅɤǸ˓, ˰̇˷ͣʹ̇ͅ΃ͣ Ǹ˷ɒ Ψ̇˷ɒ̇ͅ΃ͣ, ʔ΃˰Ǹ˷ Ǹ˷ɒ ˷̇˷Ցʔ΃˰Ǹ˷, ̇ͅʊǸ˷ʧɆ Ǹ˷ɒ ʧ˷̇ͅՑ
ʊǸ˷ʧɆ, ˷̇ͅ˰Ǹ˓ Ǹ˷ɒ Ǹȿ˷̇ͅ˰Ǹ˓, ʹʔɤζ Ǹͅɤ ɤαɆɤ̻ʹʧ̇˷ͣ ʹ̇ ʹʔɤ ̇ͅɒʧ˷Ǹͅζ, ʹʔɤ Ψɤ˓˓Ցˋ˷̇Ψ˷, 
ʹʔɤ Ɇ̇˷Τɤ˷ʹʧ̇˷Ǹ˓ ̇ͅɒɤͅ ̇ʅ ʹʔʧ˷ʊͣռ Tʔ΃ͣ ˰ζ ΃ͣɤ ̇ʅ Cʔʧ˰ɤͅǸ ʧͣ ͅɤ˓Ǹʹɤɒ Փ ʧ˷ Ǹ ʊɤ˷ɤͅǸ˓ 
ͣɤ˷ͣɤ Փ ʹ̇ ʹʔɤ ɒʧͣͅ΃̻ʹʧ˷ʊ, ˰Ǹˋʧ˷ʊ Ǹ˷ɒ ͅɤ˰Ǹˋʧ˷ʊ ̇ʅ ˋ˷̇Ψ˓ɤɒʊɤ, ʹɤɆʔ˷ʧ́΃ɤͣ, ̻ͅǸɆՑ
ʹʧɆɤͣ, ̻ɤͅɆɤ̻ʹʧ̇˷ͣ Ǹ˷ɒ ǸͅʹʧʅǸɆʹͣ, Ǹͣ Ψɤ˓˓ Ǹͣ ʹ̇ ʹʔɤ ͣɤǸͅɆʔ ʅ̇ͅ ˷ɤΨ ΨǸζͣ ̇ʅ ȿɤʧ˷ʊ, 
ͣɤɤʧ˷ʊ, ˋ˷̇Ψʧ˷ʊ, ɒ̇ʧ˷ʊ Ǹ˷ɒ ɤα̻ɤͅʧɤ˷Ɇʧ˷ʊռ Iʹ ʧͣ Ǹ ɆͅɤǸʹ΃ͅɤ ̇ʅ Ǹ˓ʹɤͅʧʹζ, ̇ʅ Ǹ˰ȿʧʊ΃Ց
ʧʹζ, ̇ʅ ʹʔɤ Oʹʔɤ ,ͅ ̇ʅ ˓ժʔ̇˰˰ɤ ɒʧʅʅɨͅɤ˷ʹ Փ ʹʔɤ ɤαʹͅǸ̇ͅɒʧ˷Ǹͅζ, ʹʔɤ ΃˷ʅǸ˰ʧ˓ʧǸ ,ͅ ʹʔɤ ɒʧͣՑ
Ɇ̇˷Ɇɤͅʹʧ˷ʊ Ǹ˷ɒ ʹʔɤ ɤ˷ʧʊ˰ǸʹʧɆռ Iʹ ʧͣ Ǹ ȿɤʧ˷ʊ ̇ʅ ȿ̇΃˷ɒ˓ɤͣͣ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ, ˷̇ʹ ʹ̇ ȿɤ 
ɒɤ˷ʧɤɒ, ʧʊ˷̇ͅɤɒ ̇ͅ ̇ΤɤͅɆ̇˰ɤ, ȿ΃ʹ ʹ̇ ȿɤ ǸɆˋ˷̇Ψ˓ɤɒʊɤɒ, ɤ˰ȿͅǸɆɤɒ Ǹ˷ɒ ɤα̻˓̇ͅɤɒռ 
Cʔʧ˰ɤͅǸ ʧͣ ʹʔɤ ʹͅǸ˷ͣʊͅɤͣͣʧ̇˷ I ˰ζͣɤ˓ʅ Ψʧ˓˓ʧ˷ʊ˓ζ ɤ˰ȿͅǸɆɤռ  

Cʔʧ˰ɤͅǸ ȿɤǸͣͅ ʹΨ̇ ɒʧͣʹʧ˷Ɇʹ Ɇ̇˷˷̇ʹǸʹʧ̇˷ͣռ I˷ ̇˷ɤ ʧʹ ɤ˰ȿ̇ɒʧɤͣ ʹʔɤ ɤαɆʧʹɤ˰ɤ˷ʹ ̇ʅ 
Ɇ̇˓˓Ǹȿ̇ͅǸʹʧ̇˷, Ψʔɤͅɤ ɒʧΤɤͣͅɤ ɤ˓ɤ˰ɤ˷ʹͣ ʔǸͅ˰̇˷ʧ̇΃ͣ˓ζ ΃˷ʧʹɤռ I˷ ʹ ʔɤ ̇ ʹʔɤ ,ͅ ʧʹ ̻ ɤͅʹǸʧ˷ͣ ʹ ̇ 
ʹʔɤ ̻ ̇Ψɤͅ ̇ ʅ ʧ˰Ǹʊʧ˷Ǹʹʧ̇˷, Ψʔɤͅɤ ʧɒɤǸͣ Ǹ˷ɒ ʅǸ˷ʹǸͣʧɤͣ ˰ ǸʹɤͅʧǸ˓ʧύɤ ʧ˷ʹ̇ ʹ ͅǸ˷ͣʅ̇ͅ˰ǸʹʧΤɤ 
ɤαʧͣʹɤ˷Ɇɤռ Tʔɤͣɤ ̻ ǸͅǸ˓˓ɤ˓ ɒɤʅʧ˷ʧʹʧ̇˷ͣ, ̇ ˷ɤ ̇ ʅ Ɇ̇˷ͣʹͅ΃Ɇʹʧ̇˷ Ǹ˷ɒ ʹ ʔɤ ̇ ʹʔɤͅ ̇ ʅ ɆͅɤǸʹʧΤʧʹζ, 
Ɇ̇ͅͅɤ̻ͣ̇˷ɒ ʹ̇ ʹʔɤ ͅɤǸ˓˰ͣ ̇ʅ ͣɆʧɤ˷Ɇɤ Ǹ˷ɒ Ǹͅʹ ͅɤ̻ͣɤɆʹʧΤɤ˓ζռ Tʔɤζ Ǹͅɤ ʹʔɤ Ɇͅ΃Ɇʧȿ˓ɤͣ 
ʧ˷ ΨʔʧɆʔ Ɇ̇˰̻̇˷ɤ˷ʹͣ Ǹͅɤ Ǹͣͣɤ˰ȿ˓ɤɒ Ǹ˷ɒ Ǹ˓Ɇʔɤ˰ʧύɤɒ, Ǹ˷ɒ Τʧͣʧ̇˷Ǹͅζ ΤɤʔʧɆ˓ɤͣ ʅ̇ͅ 
ɤ˰ȿͅǸɆʧ˷ʊ ʅ΃ʹ΃ͅɤ ̻ ̇ͣͣʧȿʧ˓ʧʹʧɤͣռ Aͣ Aͅɤ˷ɒǸ LǸ΃ͅɤ˓ ͣ ΃ʊʊɤͣʹͣ, ծȿ̇ʹʔ ʔǸΤɤ ʹ ʔɤ ɆǸ̻ǸɆʧʹζ ʹ ̇ 
ͅɤ̻ͅɤͣɤ˷ʹ ǸɆʹʧ̇˷ͣ Ǹ˷ɒ ͣ ʧʹ΃Ǹʹʧ̇˷ͣս ʧ˷ ΨǸζͣ ʹ ʔǸʹ ʧ˷Τʧʹɤ ΃ͣ ʹ ̇ ɤαʹɤ˷ɒ ̇ ΃ͅ ˰ ʧ˷ɒͣ, ʅɤɤ˓ʧ˷ʊͣ, 
Ǹ˷ɒ ͣɤ˷ͣǸʹʧ̇˷ͣկ ՄLǸ΃ͅɤ˓, ԏԙԙԏ, ̻ռ ԒԐՅռ Ȧʹʔ Ǹͅʹ Ǹ˷ɒ ͣɆʧɤ˷Ɇɤ Ǹͅɤ ̻ɤ̻ͅɤʹ΃Ǹ˓˓ζ ˰̇Τʧ˷ʊ 
ǸɆʹͣ, ɤʹɤͅ˷Ǹ˓˓ζ ԻɆ̇ՑԼɤΤ̇˓Τʧ˷ʊ ȿζ ʅ̇ͅʊʧ˷ʊ ʧ˷˷̇ΤǸʹʧΤɤ Ǹ˷ɒ ʧ˷ʹʧ˰Ǹʹɤ ʧɒɤǸͣ ʧ˷ʹ̇ ʹǸ˷ʊʧȿ˓ɤ 
ʅ̇ͅ˰ͣռ ծTͅǸ˷ͣʅ̇ͅ˰ʧ˷ʊ ʹʔɤ ͣʹǸʹɤ ̇ʅ ͅɤΤɤͅʧɤ ʹ̇ ʹʔǸʹ ̇ʅ ɤαɤɆ΃ʹʧ̇˷կ ՄAǸɆʔɤ˓Ǹͅɒ, ԐԎԎԔՅ, 
ʹʔɤζ Ǹͅɤ ʹʔɤ ǸɒǸ̻ʹʧΤɤ Ǹ˷ɒ ̻̇Ψɤͅʅ΃˓ ̻̇ͅɆɤͣͣɤͣ ʹʔǸʹ ΨɤǸΤɤ ̇΃ͅ ʅ΃ʹ΃ͅɤ ̇˷ ʹʔɤ ˓̇̇˰ ̇ʅ 
ʧ˷˷̇ΤǸʹʧΤɤ ʹ ʔʧ˷ˋʧ˷ʊռ Aͣ Ǹ˷ ʧ˷ʹɤʊͅǸ˓ ̻ Ǹͅʹ ̇ ʅ ȿ̇ʹʔ ͣ Ɇʧɤ˷ʹʧʅʧɆ Ǹ˷ɒ ǸͅʹʧͣʹʧɆ ʅǸ˷ʹǸͣʧɤͣ, Ǹ˷ɒ ˰ ζ 
̇Ψ˷ chimeric ̻ ͅǸɆʹʧɆɤ, Cʔʧ˰ɤͅǸ ʧͣ ΃˷ǸΤ̇ʧɒǸȿ˓ζ ʧ˷Ɇ̇˰̻˓ɤʹɤ, ͣ ɤͅΤʧ˷ʊ Ǹͣ ʹ ʔɤ ʅ̇΃˷ɒǸʹʧ̇˷ 
ʅ̇ͅ ʅ΃ʹ΃ͅɤ ɆͅɤǸʹʧ̇˷ͣ Ψʔ̇ͣɤ ͣ ΃ȿͣɤ́΃ɤ˷ʹ ʧʹɤͅǸʹʧ̇˷ͣ ʧ˷ ʹ ΃ͅ˷ ʔǸΤɤ ʹ ʔɤ ̻ ̇ʹɤ˷ʹʧǸ˓ ʹ ̇ ɤα̻Ǹ˷ɒ 
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ɤ˷ɒ˓ɤͣͣ˓ζռ Tʔɤ Cʔʧ˰ɤͅǸ ʔɤ˷Ɇɤ ͣʹǸ˷ɒͣ ȿɤʅ̇ͅɤ ΃ͣ Ǹͣ Ǹ Ɇ̇˷ʹͅǸɒʧɆʹ̇ͅζ Ǹ˷ɒ ɤΤɤͅՑɤΤ̇˓ΤՑ
ʧ˷ʊ ɤ˷ʹʧʹζ ʹʔǸʹ ɆʔǸͅʹͣ Ǹ˷ ʧ˷ʅʧ˷ʧʹɤ ˓Ǹ˷ɒͣɆǸ̻ɤ ̇ʅ ɤα̻˓̇ͅǸʹʧ̇˷ Ǹͣ ʧʹ ɤ˷ʊɤ˷ɒɤͣͅ Ǹ˓ʹɤͅ˷Ǹʹɤ, 
ʧ˷ʹʧ˰Ǹʹɤ Ǹ˷ɒ ͣ̇˰ɤʹʧ˰ɤͣ ʧ˷Τ̇˓΃˷ʹǸͅζ ʧ˷ʹɤͅʅǸɆɤͣ Ψʧʹʔ ʹʔɤ ȿ̇ɒζռ I˷ ʔɤͅ ̻ͅɤͣɤ˷Ɇɤ Ψɤ 
Ǹͅɤ ͅɤ˰ʧ˷ɒɤɒ ̇ʅ ʹʔɤ ΃˷̻ͅɤɒʧɆʹǸȿ˓ɤ, ʹʔɤ ΃˷ˋ˷̇Ψ˷, Ǹ˷ɒ ʹʔɤ ȿ̇΃˷ɒ˓ɤͣͣ ̻̇ͣͣʧȿʧ˓ʧʹʧɤͣ 
ʧ˷ʔɤͅɤ˷ʹ ʧ˷ ̇΃ͅ Τɤͅζ ̇˷ʹ̇˓̇ʊζռ 

DǸ˷ʹɤ ̇˷Ɇɤ Ψ̇ͅʹɤ ʹʔǸʹ Ǹͣ ʔ΃˰Ǹ˷ ȿɤʧ˷ʊͣ Ψɤ Ǹͅɤ Ǹ˓˓ ʧ˷ ɒʧʅʅɤͅɤ˷ʹ ͣʹǸʹɤͣ ̇ʅ ʹͅǸ˷ͣʧʹʧ̇˷, 
ʹͅǸΤɤ˓ɤͣͅ ʧ˷ ʹʔɤ ɤΤɤͅՑɆʔǸ˷ʊʧ˷ʊ Ψ̇ͅ˓ɒ, ծ˷̇ʹ ʅ̇ͅ˰ɤɒ ʹ̇ ˓ʧΤɤ ˓ʧˋɤ ȿͅ΃ʹɤͣ ȿ΃ʹ ʹ̇ ʅ̇˓˓̇Ψ 
Τʧͅʹ΃ɤ Ǹ˷ɒ ̀ ˷̇Ψ˓ɤɒʊɤկ ԻInferno 26, Ǹͣ Ɇʧʹɤɒ ʧ˷ Ďɤ˷˷ɤǸ˓˓ζ, ԏԙԙԔ, ̻ ռ ԏԏԏՅռ I ʅʧͅ˰˓ζ ȿɤ˓ʧɤΤɤ 
ʹʔǸʹ ̇ ˷˓ζ ʹ ʔ̇ͅ΃ʊʔ ͅ ǸɒʧɆǸ˓˓ζ ͅ ɤʧ˰Ǹʊʧ˷ʧ˷ʊ ȿ̇ɒʧɤͣ, ˰ ʧ˷ɒͣ, Ǹ˷ɒ ʹ ʔɤʧͅ ̻ ͅǸɆʹʧɆɤͣ, Ψʧ˓˓ Ψɤ ɤ˷ɒ 
΃̻ ʔǸΤʧ˷ʊ ͣ΃ȿͣʹǸ˷ʹʧǸ˓˓ζ ɒʧʅʅɤͅɤ˷ʹ ʹʔ̇΃ʊʔʹͣ, ɤα̻ɤͅʧɤ˷Ɇɤͣ, Ǹ˷ɒ ̻ʔʧ˓̻̇ͣ̇ʔʧɤͣռ 

I˷ ͣ ɤɤˋʧ˷ʊ ʅ̇ͅ ʹ ʔɤ ʅ΃ʹ΃ͅɤ ̇ ʅ ʹ ʔɤ Ǹ˓ʹɤͅ˷Ǹʹɤ Ǹ˷ɒ ʅ˓΃ʧɒ ʔ΃˰Ǹ˷ ̇ ȿ˃ɤɆʹ, I ̻ ̻̇̇ͣͅɤ Ǹ ˷ ɤΨ 
Ǹ˷ɒ ͅǸɒʧɆǸ˓ Cʔʧ˰ɤͅʧɆ Τɤͣͅʧ̇˷ ̇ʅ ʹʔɤ ʔ΃˰Ǹ˷ ͣ΃ȿ˃ɤɆʹռ 
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Ċʔɤ˷, Jռ Jռ ՄԏԙԙԖՅռ Monster Theory: Reading Cultureռ U˷ʧΤɤͣͅʧʹζ ̇ʅ Mʧ˷˷ɤͣ̇ʹǸ Ŷͅɤͣͣռ

Ċʔɤ˷, Jռ Jռ ՄԐԎԎԖՅռ Hybridity, Identity and Monstrosity in Medieval Britain: On Difficult 
Middlesռ ŶǸ˓ʊͅǸΤɤ MǸɆ˰ʧ˓˓Ǹ˷ռ
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Hɤʅʅɤͅ˷Ǹ˷, Tռ ՄԐԎԎԒՅռ ȦΤʧ˷ɤ A˷αʧɤʹʧɤͣ, Vʧͅʊʧ˷ Aʧͅʹʔͣ, Ǹ˷ɒ ʹʔɤ SɤɆͅɤʹ ̇ʅ Lʧʅɤռ Cultural 
Critique, 53ՄŶ̇ͣʹʔ΃˰Ǹ˷ʧͣ˰Լ, ԏԏԖ՟ԏԒԒռ JSTORռ



ANA RAJČEVIĆ     CHIMERA: THE ANIMAL, THE MACHINE, AND THE ALMOST HUMAN

154
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ǯ΃ͅǸɒύˋʧ, Tռ ՄԐԎԏԓՅռ ṀͅǸ˓ ΃˷ɆɤͅʹǸʧ˷ʹζ ʧ˷ ȿʧ̇ɤʹʔʧɆǸ˓ Ǹͅʊ΃˰ɤ˷ʹǸʹʧ̇˷տ Ǹ ˷ɤΨ ΃˷ɒɤͣͅʹǸ˷ɒʧ˷ʊ 
̇ʅ ʹʔɤ ̻̇ͅՑ˓ʧʅɤ ΤʧɤΨ ̇˷ ɤǸͅ˓ζ ʔ΃˰Ǹ˷ ɤ˰ȿͅζ̇ͣռ Theoretical medicine and bioethics, 
35ՄԖՅ, ̻̻ ԓԓԏ՟ԓԔԗռ

ǭ΃ͅɤˋ, Dռ Aռ, ԰ �ʧ˓ȿɤͅʹ, Cռ ՄԐԎԏԓՅռ SʹǸʹʧɆ Ǹ˷ʹɤ˷˷Ǹɤ ǸɆʹ Ǹͣ ˓̇Ɇ̇˰̇ʹ̇ͅζ ʊ΃ʧɒɤͣ ʹʔǸʹ Ɇ̇˰̻ɤ˷Ց
ͣǸʹɤ ʅ̇ͅ Τʧͣ΃Ǹ˓ ˰̇ʹʧ̇˷ ȿ˓΃ͅ ʧ˷ Ǹ ɒʧ΃ͅ˷Ǹ˓, ˋɤɤ˷Ցɤζɤɒ ̻ͅɤɒǸʹ̇ ռͅ Proc. R. Soc. B, 281ՄԏԗԗԙՅ, ԏ՟ԗռ 



ANA RAJČEVIĆ     CHIMERA: THE ANIMAL, THE MACHINE, AND THE ALMOST HUMAN

161

Projects-Photo Credits

A˷Ǹ RǸ˃ɎɤΤʧɋ, Faceless, ԐԎԏԒ
̻ռԐԓ 
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹ Ǹ˷ɒ ʹʔɤ S΃ȿ˃ɤɆʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ 
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ C˓ʧ˷ʹ̇˷ HǸζɒɤ˷, A˷Ǹ RǸ˃ɆɤΤʧɆ

A˷Ǹ RǸ˃ɎɤΤʧɋ, Taurus, ԐԎԏԔ՞ԐԎԏԖ 
̻̻ռ ԒԐ  
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ  
S΃ȿ˃ɤɆʹտ Oʹʹʧ RǸζ˷̇˓ɒͣ
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ A˷Ǹ RǸ˃ɆɤΤʧɆ 
Lʧʊʔʹʧ˷ʊ ǸͣͣʧͣʹǸ˷Ɇɤտ AɆʔʧ˓˓ɤǸͣ �Ǹʹ̻ͣ̇̇΃˓̇ͣ

A˷Ǹ RǸ˃ɎɤΤʧɋ, Animal: The Other Side of Evolution, ԐԎԏԐ
̻̻ռԒԘ 
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ  
S΃ȿ˃ɤɆʹտ A˷˷Ǹ TǸʹʹ̇˷
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ A˷Ǹ RǸ˃ɆɤΤʧɆ, �ɤͅ˷Ǹ˷ɒ̇ LɤͣͣǸ 
AΨǸͅɒͣտ Best Design Award, 2012, U˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ Aͅʹͣ L̇˷ɒ̇˷, UĎւ Project of the 
Year Award 2012, I˷ʹɤͅ˷Ǹʹʧ̇˷Ǹ˓ TǸ˓ɤ˷ʹ S΃̻̻̇ͅʹ ՄITSՅ, Tͅʧɤͣʹɤ, IT  
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A˷Ǹ RǸ˃ɎɤΤʧɋ ԰ MǸͅɆ̇ Ḋ˷˷Ǹͅ΃˰Ǹ, Amygdala: MK3, ԐԎԏԘ
̻̻ռ Ԗԓ
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ 
RɤͣɤǸͅɆʔ, Ɇ̇˷Ɇɤ̻ʹ, ̻ʔ̇ʹ̇ʊͅǸ̻ʔζտ A˷Ǹ RǸ˃ɆɤΤʧɆ, MǸͅɆ̇ Ḋ˷˷Ǹͅ΃˰˰Ǹ
Ŷ̇ͅʊͅǸ˰˰ʧ˷ʊ Ǹ˷ɒ Ɇ̇˰̻΃ʹǸʹʧ̇˷Ǹ˓ Ǹͅʹտ Ŷ̇ͅʅռ A˓ȿɤͅʹ̇ ɒɤ CǸ˰̻̇ ՄU˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ 
Aͅʹͣ, UDĎ, Aɤͅ˓ʧ˷Լ, MǸͅɆ̇ Ḋ˷˷Ǹͅ΃˰˰Ǹ
Ċ˰̻΃ʹɤͅՑAʧɒɤɒ Dɤͣʧʊ˷տ CʔͅʧͣʹʧǸ˷ SɆʔ˰ʧɒʹͣ ՄU˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ Aͅʹͣ, UDĎ, Aɤͅ˓ʧ˷Լ 
SɆʧɤ˷ʹʧʅʧɆ ̻Ǹͅʹ˷ɤͣͅտ Nɤ΃̇̇ͅͅȿ̇ʹʧɆͣ RɤͣɤǸͅɆʔ LǸȿ̇ͅǸʹ̇ͅζ, Aɤͅ˓ʧ˷, DEւ AǸ˓ʹǸ˷ 
LǸȿ̇ͅǸʹ̇ͅʧɤͣ, Eʧ˷ɒʔ̇Τɤ˷, NL
AΨǸͅɒͣտ Art and Science Yearly Prize 2018, �ɤͅ˰Ǹ˷ �ɤɒɤͅǸ˓ Mʧ˷ʧͣʹͅζ ʅ̇ͅ 
Eɒ΃ɆǸʹʧ̇˷ Ǹ˷ɒ RɤͣɤǸͅɆʔ Ǹ˷ɒ ǈʧͣͣɤ˷ͣɆʔǸʅʹ ʧ˷ DʧǸ˓̇ʊ, DEւ Magic Machine Award 
2021, ṘͣζDǏ, Cռ ṘɆˋɤʅɤ˓˓ɤͅ Cɤ˷ʹɤ ,ͅ NɤʹύΨɤͅˋ Mɤɒʧɤ˷ Ď΃˷ͣʹ ΃˷ɒ TɤɆʔ˷ʧͣɆʔɤ 
SǸ˰˰˓΃˷ʊɤ˷ Dͅɤͣɒɤ˷, DE
AΨǸͅɒ Ṅ˰ʧ˷Ǹʹʧ̇˷տ Best Project 2018, Aͣͅ E˓ɤɆʹ̇ͅ˷ʧɆǸ �ɤͣʹʧΤǸ˓, Lʧ˷ύ, ATւ Innovation 
Award 2018, SʔǸͅɤ Ŷͅʧύɤ, T΃ͅʧ˷, IT

 
A˷Ǹ RǸ˃ɎɤΤʧɋ ԰ MǸͅɆ̇ Ḋ˷˷Ǹͅ΃˰Ǹ, Rei, ԐԎԏԙ 
̻̻ռ ԗԐւ ԗԘ 
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ  
S΃ȿ˃ɤɆʹտ MǸͅɆ̇ Ḋ˷˷Ǹͅ΃˰˰Ǹ 
Ŷ̇ͅʊͅǸ˰˰ʧ˷ʊ Ǹ˷ɒ Ɇ̇˰̻΃ʹǸʹʧ̇˷Ǹ˓ Ǹͅʹտ Ŷ̇ͅʅռ A˓ȿɤͅʹ̇ ɒɤ CǸ˰̻̇ ՄU˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ 
Aͅʹͣ, UDĎ, Aɤͅ˓ʧ˷Լ 
Ċ˰̻΃ʹɤͅՑAʧɒɤɒ Dɤͣʧʊ˷տ CʔͅʧͣʹʧǸ˷ SɆʔ˰ʧɒʹͣ ՄU˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ Aͅʹͣ, UDĎ, Aɤͅ˓ʧ˷Լ 
SɆʧɤ˷ʹʧʅʧɆ ̻Ǹͅʹ˷ɤͣͅտ Nɤ΃̇̇ͅͅȿ̇ʹʧɆͣ RɤͣɤǸͅɆʔ LǸȿ̇ͅǸʹ̇ͅζ, Aɤͅ˓ʧ˷, DEւ AǸ˓ʹǸ˷ 
LǸȿ̇ͅǸʹ̇ͅʧɤͣ, Eʧ˷ɒʔ̇Τɤ˷, NLւ CTM �ɤͣʹʧΤǸ˓, Aɤͅ˓ʧ˷, DE 
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ Ċͣʧ˰̇ Tͅʧ˰ȿ̇˓ʧ, MǸ˷΃ɤ˓ VǸͣ̇˷ 

A˷Ǹ RǸ˃ɎɤΤʧɋ Educell Laboratory, L˃΃ȿ˓˃Ǹ˷Ǹ S˓̇Τɤ˷ʧǸ, ԐԎԐԒ
̻̻ռ ԙԎ
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ SǸ˷ɒͅǸ SǸ˃̇ΤʧɆ 
 
A˷Ǹ RǸ˃ɎɤΤʧɋ, The Cell, ԐԎԐԒ
̻̻ռ ԙԖւ ԏԎԓ՞ԏԎԖ 
SɆʧɤ˷ʹʧʅʧɆ ̻Ǹͅʹ˷ɤͣͅտ Eɒ΃Ɇɤ˓˓ Ɇ̇˰̻Ǹ˷ζ ʅ̇ͅ Ɇɤ˓˓΃˓Ǹͅ ȿʧ̇˓̇ʊζ, ɒռ̇ռ̇ռ, L˃΃ȿ˓˃Ǹ˷Ǹ, SL 
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ԏԖԒ

Ŷ̇ͅɒ΃Ɇʹʧ̇˷ Ǹ˷ɒ Ɇ̻̇̇ɤͅǸʹʧ̇˷տ ĎǸ̻ɤ˓ʧɆǸ �Ǹ˓˓ɤͅζ ՞ Ďɤͣͅ˷ʧˋ̇ΤǸ I˷ͣʹʧʹ΃ʹɤ, L˃΃ȿ˓˃Ǹ˷Ǹ, SL 
SɆʧɤ˷ʹʧͣʹ ʔɤ˓̻տ D ռͅ AͅʧǸ˷Ǹ AǸͅ˓ʧɎ 
Eα̻ɤͅʹ ʔɤ˓̻տ Ďͅʧͣʹʧ˃Ǹ˷ TˋǸ˓ɤɆ 
S΃̻̻̇ͅʹɤɒ ȿζ Ď̇˷ͣ Ŷ˓Ǹʹʅ̇ͅ˰, SL 
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ A˷Ǹ RǸ˃ɆɤΤʧɆ, SǸ˷ɒͅǸ SǸ˃̇ΤʧɆ 
 
A˷Ǹ RǸ˃ɎɤΤʧɋ, The Lizard, ԐԎԐԒ 
̻̻ռ ԏԏԖ 
Cͅɤɒʧʹտ Tʔɤ A΃ʹʔ̇ͅ 
 
A˷Ǹ RǸ˃ɎɤΤʧɋ, C, ԐԎԏԙ՞ԐԎԐԎ 
̻̻ռ ԏԐԓ 
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ  
S΃ȿ˃ɤɆʹտ MǸͅɆ̇ Ḋ˷˷Ǹͅ΃˰˰Ǹ 
Ŷ̇ͅʊͅǸ˰˰ʧ˷ʊ Ǹ˷ɒ Ɇ̇˰̻΃ʹǸʹʧ̇˷Ǹ˓ Ǹͅʹտ Ŷ̇ͅʅռ A˓ȿɤͅʹ̇ ɒɤ CǸ˰̻̇ ՄU˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ 
Aͅʹͣ, UDĎ, Aɤͅ˓ʧ˷Լ 
Ċ˰̻΃ʹɤͅՑAʧɒɤɒ Dɤͣʧʊ˷տ CʔͅʧͣʹʧǸ˷ SɆʔ˰ʧɒʹͣ ՄU˷ʧΤɤͣͅʧʹζ ̇ʅ ʹʔɤ Aͅʹͣ, UDĎ, Aɤͅ˓ʧ˷Լ 
SɆʧɤ˷ʹʧʅʧɆ ̻Ǹͅʹ˷ɤͣͅտ Nɤ΃̇̇ͅͅȿ̇ʹʧɆͣ RɤͣɤǸͅɆʔ LǸȿ̇ͅǸʹ̇ͅζ, Aɤͅ˓ʧ˷, DEւ AǸ˓ʹǸ˷ 
LǸȿ̇ͅǸʹ̇ͅʧɤͣ, Eʧ˷ɒʔ̇Τɤ˷, NLւ CTM �ɤͣʹʧΤǸ˓, Aɤͅ˓ʧ˷, DE 
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ DǸͅʧ̇ J LǸʊǸ˷ȍ 

A˷Ǹ RǸ˃ɎɤΤʧɋ, Mechanical Bloom, ԐԎԐԐ
̻̻ռ ԏԒԐւԏԒԓ
Cʔʧ˰ɤͅʧɆՑɤ˰ȿ̇ɒʧ˰ɤ˷ʹտ A˷Ǹ RǸ˃ɆɤΤʧɆ 
MǸʧ˷ Ɇ̇˓˓Ǹȿ̇ͅǸʹ̇ͣͅտ Aɒͅʧɤ˷˷ɤ HǸͅʹ ՄNɤ̇˷ DǸ˷ɆɤԼւ Hɤ˰˰Ǹ Ŷʔʧ˓Ǹ˰̇ͅɤ ՄAͅʧͣʹ̇˓ 
Ṙȿ̇ʹʧɆͣ LǸȿ, U˷ʧΤɤͣͅʧʹζ ̇ʅ Aͅʧͣʹ̇˓Լ
Ṙȿ̇ʹʧɆͣտ A˓ʧα ŶǸͅʹͅʧɒʊɤ, CǸ˓΃˰ �ʧ˓˓ɤ̻ͣʧɤ ՄAͅʧͣʹ̇˓ Ṙȿ̇ʹʧɆͣ LǸȿ, U˷ʧΤɤͣͅʧʹζ ̇ ʅ Aͅʧͣʹ̇˓Լ
Ċ˰̻΃ʹɤͅՑAʧɒɤɒ Dɤͣʧʊ˷: CʔǸͅ˓ʧɤ Ḣ̻ɤ, SʹǸͅ Ḣ˓ɒ̇˷
Ŷʔ̇ʹ̇ʊͅǸ̻ʔζտ A˷Ǹ RǸ˃ɆɤΤʧɆ, 
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Aɒɒʧʹʧ̇˷Ǹ˓ MǸʹɤͅʧǸ˓
A˷Ǹ RǸ˃ɆɤΤʧɆ


