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¯ǛǯǯƲȯǕƲƫȷȉȬǳɬȷǾǛǾǍƲȯ

§ɦ͛ ͛ˏˬˬʍ͍˂ʍɾ͛ˏ͍̌͛ͩͷˬͩˏ̛̌ʍ͍̌ʍ ̛̆˂Ωʳʳʍ˵ˏʳͩࢷ ʱ͍̽ ɾͷ ɩ͍ͷʳʍ͍

̛͍ͅɾͷˬͩʍͩ ʱ̛͍ ʱ͍̽͛ͩʍ ʳɄ̌ʳࢷ ̛ʳ ̛ͅɩʍΘɄ͍ ˏ͍̌͛ͩͷˬͩˏ̛̌ʍ͍̌ʍ ͩˏ˵ ͛ʍ̌ʍ͍ʍ

ɩ͍ͷʳࢶ

ࢶ࠴ �ɾΘɄ͍͛ʍ˵ࢸ 8ʍͩͩʍ ̛͍ͅɾͷˬͩ ˏ̌ɾʍ˂̛˵ɾʍ͍

˵ˏͩ˂ˏͷ̛࣒̆ͅ˵Ω̆ʍ͍࣒ɩɄͩͩʍ͍ˏʍ͍ࢶ

ࢶ࠵ �ɾΘɄ͍͛ʍ˵ࢸ Ņ̛ˬ͛ʍ̛̌Θʍ͍Θɠʳ̌ˏ̌ʳ ʍ͍ ͅɠˬ͍ɦΘʍͩࢶ z̛˵ɾ ˬɄ̆ʍ͍Ʉʍͩ

Θɦˬ ʱ͍Ʉ ɩ͍̽̌ ͷ̌ɾʍ͍ ࠶ ɠ͍ ̛ʳ ˬɦ˵ʍɾΩ͍ ʱ̛͍ Ʉͩ ͷ̌ɾʳɠࢷ Ʉͩ ɾʍ

ͩΩʳʳʍ͍ ͅɠ ɾʍͩ ʍ˵˵ʍ͍ ͛˵ͷʳʍ͍ ɾʍͩࢶ %̛͍ͩ͛ˬɄʱ ̽˥ʍɩ˵ˏˬˬʍ˵ˏʳͩ

̽ɾʍ˵Ʉʳͩʍ ˬ̌Ʉͅͅʍ͍ ʍ˵˵ʍ͍ ɾʍ˵ʍࢶ

ࢶ࠶ ơ͍̈ɾͷˬͩʍͩ͛ ɾ͍ˏʱ࣒ͩ͛ ̛ʳ ̛ͅɩʍΘɄ͍ˏ̌ʳ͛ͩʍ̆ͅʍ͍Ʉͩͷ͍ ʍ͍ ʱ͍Ʉ ࠳ ʳ͍Ʉɾʍ͍

-ʍ˵͛ˏͷ͛ ͩˏ˵ ࠳࠷ ʳ͍Ʉɾʍ͍ -ʍ˵͛ˏͷ͛ࢶ ėʍ̆ͅʍ͍Ʉͩͷ͍ʍ͍ ͷ̌ɾʍ͍ ̛ʳ ̛Θʍ͍

ɾʍͩͩʍ ˏ̌ͩʍ͍ΘɄ˵ ˬɄ̌ ͅɠΘˏ͍ˬʍ ʱͷ̌ˬͩˏ̛̌ʍ̌ࢶ

ࢶ࠷ �ɩ̌ Ʉ˵ɾ͍ˏʳ ̛͍ͅɾͷˬͩʍͩࢶ %ʍ͍͍̽ˏ̌ʳ Ʉʱ ɾʍ ˏ̌ɾΘʍ̌ɾˏʳʍ ʍ˵ʍˬ͍ͩˏ͛ˬʍ
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ɾʍ˵ʍ ˬɄ̌ ʱ̛͍ɠ͍͛Ʉʳʍ ʍ˵ʍˬ͍ͩˏ͛ˬ ͛ͩ̽ɾࢶ þʍͅɄ͍Ʉͩˏ̛̌ʍ͍ ʍ˵˵ʍ͍ ͛ʍ͍Θˏɲʍ

̆ɠ ˬͷ̌ ͷɾʱ͍̽ʍ͛ Ʉʱ ˬΘɄ˵ˏʱˏɲʍ͍ʍͩ ͅʍ̛͍͛̌Ʉ˵ʍࢶ

ࢶ࠸ Ĥɾ͛ɦͩ ˏˬˬʍ ̛͍ͅɾͷˬͩʍͩ ʱ̛͍ ΘɄ͍̆ʍࢷ ΘɄ̌ɾࢷ ʱͷʳͩ ʍ˵˵ʍ͍ ɾˏ͍ʍˬͩʍ

̛͛˵˵Ω͛ࢻ

ࢶ࠹ Ȟ˂ʍɾʍ̌ ʍ͍ ˏˬˬʍ ΘɄ̌ɾͩɦͩࢶ zΘˏ͛ ɾʍ͍ ˬ̛̆̆ʍ͍ ΘɄ̌ɾ ʍ˵˵ʍ͍

ʱ͍ʍ̆̆ʍɾ˵ʍʳʍ̆ʍ͍ ˏ̌ɾ ˏ ʍ̌˂ʍɾʍ̌ࢷ ˬɄ̌ ɾʍͩ ̆ʍɾʱ͍̽ʍ ɩ͍Ʉ̌ɾ

ʍ˵˵ʍ͍ ʍ˵ʍˬ͍ͩˏ͛ˬ ͛ͩ̽ɾࢶ zΘˏ͛ ɾʍ͍ ˬ̛̆̆ʍ͍ ΘɄ̌ɾ ʍ˵˵ʍ͍

ʱ͍ʍ̆̆ʍɾ˵ʍʳʍ̆ʍ͍ ˏ̌ɾ ˏ ʍ̌˂ʍɾʍ̌ࢷ ͛ˬɄ˵ ɾͷ ͍͛ͩɄˬ͛ ̛͛ͩͅͅʍ

ɩ͍ͷʳʍ̌ࢶ

ࢶ࠺ Ìͅ˵Ʉɾ ˬͷ̌ ̆ʍɾ ɾʍͩ ̆ʍɾʱ̽˵ʳʍ̌ɾʍ ĤĊ%࣒ˬɄɩʍ˵ࢶ

ࢶ࠻ %͍ͷʳ ˏˬˬʍ ˏˬˬʍ̛࣒͍ˏʳˏ̌Ʉ˵ʍ ͩˏ˵ɩʍ˂͍̽͛ɾʍ˵ʍ ͛Ʉ̆̆ʍ̌ ̆ʍɾ ̛͍ͅɾͷˬͩʍͩࢷ ɾɄ

ɾʍͩͩʍ ˬɄ̌ ̆ʍɾʱ͍̽ʍࢷ Ʉͩ ̛͍ͅɾͷˬͩʍͩ ˏˬˬʍ ʱͷ̌ʳʍ͍ʍ͍ ˬ̛͍͍ʍˬͩࢶ
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¤ȯȉƫɍǯɅȉɥƲȯȷǛǍɅ
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FɍǾǯɅǛȉǾ

½ơǾƫإȷǳɍǯعǯǾƇȬ

k̛͍ Ʉͩ ͩɦ̌ɾʍ ʱ̛͍ ʍ̌˂ʍɾʍ̌ ͛ˬɄ˵ ɾͷ ˂̛˵ɾʍ ͩɦ̌ɾ͛ࣃ˵ͷˬ࣒ˬ̌Ʉͅͅʍ̌ ̌ʍɾʍࢷ

ˏ̌ɾͩˏ˵ ɾʍ̌ ɩ˵ɠ ˏ̌ɾˏˬɄ̛͍ͩ ˵Ω͛ʍ͍ࢷ ̛ʳ ͍ͩΩˬˬʍ ͅɠ ͩɦ̌ɾ͛ࣃ˵ͷˬ࣒ˬ̌Ʉͅͅʍ̌

ˏʳʍ̌ ʱ̛͍ Ʉͩ ͛˵ͷˬˬʍ ʱ̛͍ ʍ̌˂ʍɾʍ̌ࢶ ė͍Ωˬ ʱ̛͍ Ʉͩ Θʍ̌ɾʍ ͩˏ˵ɩɄʳʍ ͩˏ˵

̆ʍ̌ͷʍ̌ ʍ˵˵ʍ͍ ɾʍ̌ ʱ̛͍͍ˏʳʍ ͛ˬɦ͍̆ࢶ

�ǬƲƣǳǛǯǯƲǳǛǍ ǌȉɅȉɍƫȷǯȯǛɥǾǛǾǍ

·ʍ̛ͩɾʍ ࢸ࠴ � ʱ̛̛ͩͩˏ˵͛ͩɄ̌ɾ ͛ˬɄ˵ ɾͷ ͍ͩΩˬˬʍ ͅɠ ˬ̌Ʉͅͅʍ̌ ö͍ˏ̌ͩ ࣜĤɾ͛ˬ͍ˏΘࣝࢹ

Ċˬˏʱͩ ̆ʍ˵˵ʍ̆ ͷɾ͛ˬ͍ˏΘࣃˏ̌ʳʍ̌ ͷɾ͛ˬ͍ˏΘ̌ˏ̌ʳࢶ ½ɠ͍

ͷɾ͛ˬ͍ˏΘ̌ˏ̌ʳ͛ˏˬ̛̌ʍͩ Θˏ͛ʍ͛ࢷ ͷɾ͛ˬ͍ˏΘʍ͍ ˬɄ̆ʍ͍Ʉʍͩ ɩˏ˵˵ʍɾʍͩ ɾˏ͍ʍˬͩʍ

ʍʱͩʍ͍ ̛ͩͅɄʳʍ˵͛ʍ̌ࢶ

·ʍ̛ͩɾʍ ࢸ࠵ ė͍Ωˬ ͅɠ ˬ̌Ʉͅͅʍ̌ ö͍ˏ̌ͩࢷ ̆ʍ̌͛ ɾͷ Θˏ͛ʍ͍ ʱ̛͍˂ɠ̌ɾ͛Θˏ͛̌ˏ̌ʳ

Ʉʱ ʱ̛̛ͩ͛ ˏ ʳɄ˵˵ʍ͍ˏʍͩ ė͍Ωˬ ͅɠ ǏÌ�ǐ ˏʳʍ̌ ʱ̛͍ Ʉͩ ͷɾ͛ˬ͍ˏΘʍ
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ʱ̛̛ͩʍͩ ˏ ʳɄ˵˵ʍ͍ˏʍͩࢶ

Ņʍɾ Ʉͩ Θɦ˵ʳʍ ɾʍ̌ ͅɄ͛͛ʍ̌ɾʍ ͷɾ͛ˬ͍ˏʱͩ͛ˬ̛̌ɲʍ͍̌ͩɄͩˏ̛̌ ̛ʳ

ͷɾ͛ˬ͍ˏʱͩ͛ʱͷ̌ˬͩˏ̛̌ ̛ࣜ͛̆ ˬɄ̌ ˏ̌ɾ͛ͩˏ˵˵ʍ͛ ˏ ̆ʍ̌ͷʍ̌ࣝ ˏ ʱ̛͍͛ˬʍ˵˵ˏʳʍ

͛ˏͩͷɄͩˏ̛̌ʍ͍ ˬɄ̌ ɾͷ ʱ̛͍ɩʍɾ͍ʍ ɩˏ˵˵ʍɾˬΘɄ˵ˏͩʍͩʍ̌ ʱ͍Ʉ ̛ɩ˥ʍˬͩˏΘʍͩࢶ

zΘˏ͛ ˬɄ̆ʍ͍Ʉʍͩ ˏˬˬʍ ͷɾ͛ˬ͍ˏΘʍ͍ࢷ ͛ˬɄ˵ ɾͷ ˬ̛̛͍̌ͩ˵˵ʍ͍ʍࢷ Ʉͩ

ͷɾ͛ˬ͍ˏʱͩ͛ͅɄͅˏ͍ʍͩ ʍ͍ ͅ˵Ʉɲʍ͍ʍͩ ˬ̛͍͍ʍˬͩࢶ

�� Ņɦ͍ ̛̆ͅɦ͍ˬ̛͛̆ ͅɠࢷ Ʉͩ ͅɄͅˏ͍ʍͩ ʍ͍ Θʍ̌ɾͩ ˬ̛͍͍ʍˬͩࢶ zΘˏ͛ ɾʍͩ ʍ͍ Θʍ̌ɾͩ

ʱ̛͍ˬʍ͍ͩࢷ ˬɄ̌ ɾʍͩ ˏˬˬʍ ͷɾ͛ˬ͍ˏΘʍࢶ

�� ½ɠ͍ ɾͷ ˵ͷˬˬʍ͍ ͍ͅˏ̌ͩʍ͍ʍ̌͛ ˵ɠʳࢷ ͛ˬɄ˵ ɾͷ ͛ˏˬ͍ʍ ɾˏʳࢷ Ʉͩ ͍ͅˏ̌ͩʍ͍ͅɄͅˏ͍ʍͩ

͛ͩˏˬˬʍ͍ ̆ˏ̌ɾ͛ͩ ࠶ ɲ̆ ͷɾࢶ

�ǳǛɅɶ
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z̛˵ɾ Ì�࣒ˬ̌Ʉͅͅʍ̌ ̌ʍɾʍ ʱ̛͍ Ʉͩ ͩɦ̌ɾʍ͛ࣃ˵ͷˬˬʍ ʱ̛͍ ɩ˵ˏͩηʍ̌

FȉɅȉإعɥǛƫƲȉɅǛǳȷɅƇǾƫ


 Ņɦ˵ʳ ʱ̛̛࣒ͩ ʍ˵˵ʍ͍ Θˏɾʍ̛ͩˏ˵͛ͩɄ̌ɾࢶ


 ė͍Ωˬ ͅɠ ǏÌ�ǐ ʱ̛͍ Ʉͩ ͩɄʳʍ ʍͩ ʱ̛̛̛ͩͩͅࣃɄʳʍ ʍ̌ Θˏɾʍ̛ࢶ 8ͷ ˬɄ̌ ˬͷ̌

ʳʍ̆̆ʍ Θˏɾʍ̛ʍ͍ ̛ʳ ʱ̛̛ͩ͛ࢷ ̌ɠ͍ ɾͷ ˏ̌ɾ͛ɦͩͩʍ͍ ʍͩ Ċ8࣒ˬ̛͍ͩࢶ


 ė͍Ωˬ ͅɠ ˬ̌Ʉͅͅʍ̌ ࣲÌࣲͅ ˏ ʱ̛̛ͩͩˏ˵͛ͩɄ̌ɾࢶ 8ͷ ˬɄ̌ ʍΘʍ̌ͩͷʍ˵ͩ ͩˏ˵ʱ̽˥ʍ

ˬ˵ˏ͛ͩʍ͍̆ɦ͍ˬʍ࣒ࣃʱˏ˵ͩʍ͍ʍʱʱʍˬͩʍ͍ ̛ʳ ͛ˬˏͩ͛ʍʍʱʱʍˬͩʍ͍ࢶ

 z̛˵ɾ ö͍ˏ࣒̌ͩˬ̌Ʉͅͅʍ̌ ̌ʍɾʍ ʱ̛͍ Ʉͩ ͛ˬˏʱͩʍ ͩˏ˵ ͛ʍ˵ʱˏʍ࣒ʱͷ̌ˬͩˏ̛̌ʍ̌ࢶ


 ė͍Ωˬ ͅɠ ˬ̌Ʉͅͅʍ̌ ö͍ˏ̌ͩ ʱ̛͍ Ʉͩ ͛ˬˏʱͩʍ ͩˏ˵ ͷɾ͛ˬ͍ˏΘ̌ˏ̌ʳ࣒͛ࣃˏ̌ʳʍ̌

ͷɾ͛ˬ͍ˏΘ̌ˏ̌ʳ͛ͩˏ˵͛ͩɄ̌ɾࢶ ࣜˬͷ̌ ̆ͷ˵ˏʳͩ ˏ ʱ̛̛ͩͩˏ˵͛ͩɄ̌ɾࣝ


 ė͍Ωˬ ͅɠ ˬ̌Ʉͅͅʍ̌ ơ̈Νʍ͍ࣃþʍͩͷ͍̌ ʱ̛͍ Ʉͩ Θʍ̌ɾʍ ͩˏ˵ɩɄʳʍ ͩˏ˵ ̆ʍ̌ͷʍ̌ࢶ

tɍȷǛǯعɅǛǳȷɅƇǾƫ


 Ņɦ˵ʳ ̆ͷ͛ˏˬ࣒ͩˏ˵͛ͩɄ̌ɾࢷ ̛ʳ ͍ͩΩˬ ͅɠ ǏÌ�ǐ ʱ̛͍ Ʉͩ ɠɩ̌ʍࢶ
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 �̌ɾ͛ɦͩ Ċ8࣒ˬ̛͍ͩʍͩ ˏ ˬɄ̆ʍ͍Ʉʍͩࢷ ̛ʳ Θɦ˵ʳ k̛͍̆Ʉͩ ėk࣒ˬ̛͍ͩ ˏ

ˬɄ̆ʍ͍Ʉʍͩ͛ ˏ̌ɾ͛ͩˏ˵˵ˏ̌ʳʍ͍ࢶ

�Ʉ̆ʍ͍Ʉʍͩ ̛͍ͅʍͩͩʍ͍ Ʉͷ̛ͩ̆Ʉͩˏ͛ˬ ʍ̌ ·ö࣒̆࠶Ʉͅͅʍ ̛ʳ ɾ̛Ν̌˵̛Ʉɾʍ͍ ̆ͷ͛ˏˬ ˏ

·ö࣒࠶ʱ̛͍̆Ʉͩ ͩˏ˵ ɾʍ̌ࢶ
½ɠ͍ ɾͷ ͛ʍ˵Θ ˬ̛ͅˏʍ͍ʍ͍ ˵Ωɾʱˏ˵ʍ͍ࢷ ͛ˬɄ˵ ɾͷ ˬ̛ͅˏʍ͍ʍ ɾʍ̆ ͩˏ˵ ·ö࣒̆࠶Ʉͅͅʍ̌ࢷ
ʍ˵˵ʍ͍͛ ˬɄ̌ ɾʍ ˏˬˬʍ Ʉʱ͛ͅˏ˵˵ʍ͛ࢶ


 ė͍Ωˬ ͅɠǏÌ�ǐʱ̛͍ Ʉͩ Ʉʱ͛ͅˏ˵˵ʍͅࣃɄͷ͛ʍ ̆ͷ͛ˏˬࢶ

 ė͍Ωˬ ͅɠ ͩɦ̌ɾ͍ࣃʍͩͷ͍࣒ˬ̌Ʉͅͅʍ̌ ʱ̛͍ Ʉͩ Θʍ̌ɾʍ ͩˏ˵ɩɄʳʍ ͩˏ˵ ̆ʍ̌ͷʍ̌

�ǌȷȬǛǳǾǛǾǍȷɅǛǳȷɅƇǾƫ


 ė͍Ωˬ ͅɠ Θʍ͍̌͛ͩʍ ̛ʳ ˂̽˥͍ʍ ˬ̌Ʉͅ ʱ̛͍ Ʉͩ ͛ʍ Θˏɾʍ̛ʍ͍ ̛ʳ ʱ̛̛ͩ͛ࢶ


 ė͍Ωˬ ͅɠ ǏÌ�ǐ ʱ̛͍ Ʉͩ ͛ͩɄ͍ͩʍ̛ͩ͛ͅͅࣃʍ Ʉʱ͛ͅˏ˵̌ˏ̌ʳʍ̌ Ʉʱ Θˏɾʍ̛ʍ̌ࢶ


 ė͍Ωˬ ͅɠ ˬ̌Ʉͅͅʍ̌ ࣲ�˵ɩͷࣲ̆ ʱ̛͍ Ʉͩ ʱɠ Θˏ͛ͩ ࣲĊ˵ʍ࣒ͩʳ͍ɦ̌͛ʍʱ˵Ʉɾʍࣲ̌ࢶ


 ė͍Ωˬ ͅɠ ʍɾ࣒ˬ̌Ʉͅͅʍ̌̌ࣃ̛ͅ ʱ̛͍ Ʉͩ Θɦ˵ʳʍ ࣲĊ˵ʍͩ ̌ͷΘɦ͍ʍ̌ɾʍࣲ ʍ˵˵ʍ͍ ࣲĊ˵ʍͩ

Ʉ˵˵ʍࣲࢷ ̛ʳ ͍ͩΩˬ ɾʍ͍ʍʱͩʍ͍ ͅɠ Ǐ Ì� ǐ ʱ̛͍ Ʉͩ ɩʍˬ͍ɦʱͩʍ ͛˵ʍͩ̌ˏ̌ʳʍ̌ Ʉʱ

ʱ̛̛ͩʍͩࣃΘˏɾʍ̛ʍ̌ࢶ


 �ɩ̌ ͷɾ͛ˬ͍ˏΘ̌ˏ̌ʳ͛ͩˏ˵͛ͩɄ̌ɾ ࢷ ̌ɠ͍ ɾͷ ͛ʍ͍ ʱ̛̛ͩ͛ࢷ ̛ʳ ͍ͩΩˬ ɾʍ͍ʍʱͩʍ͍
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̛̆ɩˏ˵ͩʍ˵ʍʱ̛̌ʍ̌ ͩˏ˵ Ʉͩ ̛͍ͅʍͩͩʍ ʱ̛͍ɩˏ̌ɾʍ˵͛ʍ ͩˏ˵ ͍ͅˏ̌ͩʍ͍ʍ̌ࢻ

ࢶ࠵ Ċ̽ʳ ʍʱͩʍ͍ ࣲ˥̛ῼ͍ˏ̌ͩʍࣲ͍ ˏ ̛̆ɩˏ˵Ʉͅͅʍ̌ࢷ ʍ˵˵ʍ͍ ͛ɲɄ̌ üþ࣒ˬ̛ɾʍ̌

̌ʍɾʍ̌ʱ̛͍ ʱ̛͍ Ʉͩ ɾ̛Ν̌˵̛Ʉɾʍࢷ ˏ̌͛ͩɄ˵˵ʍ͍ʍ ̛ʳ ɩ͍ͷʳʍ ɾʍ̌ࢶ ࢶ

�ȬȯƲɅ ǌȉȯƣǛǾƫƲǳȷƲ ɅǛǳ ƲǾ ƤȉǼȬɍɅƲȯ

8ʍ͍ ͛ˬɄ˵ Θɦ͍ʍ ʍͩ ·ˏɲ̛͍Ċ8࣒ˬ̛͍ͩ ˏ ˬɄ̆ʍ͍Ʉʍͩࢶ

k̛͍ Ʉͩ ͩˏ˵͛˵ͷͩͩʍ ͍͛ͩ̽̆̆ʍ̌ ͛ˬɄ˵ ɾͷ ͩɦ̌ɾʍ ˬɄ̆ʍ͍Ʉʍͩࢷ ˏ̌ɾ͛ɦͩͩʍ

ĤĊ%࣒ˬɄɩ˵ʍͩ ̛ʳ ͩˏ˵͛˵ͷͩͩʍ ɾʍ̌ Ʉ̌ɾʍ̌ ʍ̌ɾʍ ͩˏ˵ ɲ̛̆ͅͷͩʍ͍ʍ̌ࢶ

8ʍ͍ Θˏ͛ʍ͛ ʍͩ ˏˬ̛̌ ͅɠ ͛ˬɦ͍̆ʍ̌ ʱ̛͍ Ʉͩ Ʉ̌ʳˏΘʍࢷ Ʉͩ ɲ̛̆ͅͷͩʍ͍ʍ̌ ˂Ʉ͍

͍ʍʳˏ͍͛ͩʍ͍ʍͩ ·ˏɲ̛͍Ċ8࣒ˬ̛͍ͩʍͩ ̛ʳ Ʉͷ̛ͩ̆Ʉͩˏ͛ˬ ˏ̌͛ͩɄ˵˵ʍ͍ʍ͍ ˬɄ̆ʍ͍Ʉɾ͍ʍΘʍͩࢷ ̛ʳ

̌ɠ͍ ɾˏ͛ˬʍ̌ ɠɩ̌ʍ͛ ͅɠ ɲ̛̆ͅͷͩʍ͍ʍ̌ࢷ ˬɄ̌ ɾͷ ͛ʍࢷ Ʉͩ ɾʍ͍ ʍ͍ ࠶ ̆Ʉͅͅʍ͍ ˏ̌ɾʍ̌ˏࢶ

�ȬǳƇƫǾǛǾǍ

Ìͅ˵Ʉɾ̌ˏ̌ʳ͛˂̛Θʍɾʍͩ ͛ˬɄ˵ ɩ͍ͷʳʍ ɾʍ̌ Ʉ̌ʳˏΘ̌ʍ ࢶ�̆࠳࠳࠳࠴ࣃŅ࠸

�͍ɩʍ˥ɾ͛˵Ω͛ʍͩ ˏ̌ɾˏˬʍ͍ʍ͍ࢷ ̌ɠ͍ ɾʍͩ ʍ͍ ʱͷ˵ɾͩ ̛ͅ˵Ʉɾʍͩࢶ

vɍǳȷɅǛǳǳǛǾǍ

zΘˏ͛ ɾʍ͍ ̛͛ͩͅɠ͍ ʍ̌ ʱʍ˥˵ࢷ ̛͍ͅɩ˵ʍ̆ʍ͍ ̆ʍɾ ˬ̛͍ͩʍͩࢷ ˬ̌Ʉͅͅʍ͍̌ʍ ˏˬˬʍ



'(1���

ʱͷ̌ʳʍ͍ʍ͍ࢷ ʍ˵˵ʍ͍ ̆Ʉ͛ˬˏ̌ʍ̌ ʱ͍Ω͛ʍ͍ࢷ ˬɄ̌ ɾͷ ̌ͷ˵͛ͩˏ˵˵ʍ ˬɄ̆ʍ͍Ʉʍͩ Θʍɾ Ʉͩ

ˏ̌ɾ͛ɦͩͩʍ ʍ̌ ͅɄͅˏ͍ɲ˵ˏ͛ͅ ˏ ̌ͷ˵͛ͩˏ˵˵ˏ̌ʳ͛˂ͷ˵˵ʍͩࢶ

¯ɅƇǾƫƣɬ

½ɠ͍ ˬɄ̆ʍ͍Ʉʍͩ ˏˬˬʍ ʍ͍ ˏ ɩ͍ͷʳࢷ ʳɠ͍ ɾʍͩ Ʉͷ̛ͩ̆Ʉͩˏ͛ˬ ˏ ͛ͩɄ̌ɾɩΩͩˏ˵͛ͩɄ̌ɾ ̛ʳ

͛˵ͷˬˬʍ͍ ɾʍ͍ʍʱͩʍ͍ Ʉͷ̛ͩ̆Ʉͩˏ͛ˬࢶ

�ƲǼơȯǯ

�� 8ʍͩ Ʉ̌ɩʍʱɄ˵ʍ͛ Ʉͩ ɩ͍ͷʳʍ ʍͩ ˂̽˥ˬΘɄ˵ˏͩʍͩ͛ ˬ˵Ʉ͛͛ʍ

̛͍ͩˬͷˬ̛̆̆ʍ˵͛ʍ͛˂࣒࠳࠴ ̆ʍɾ ʍ̌ ̆Ʉˬ͛ˏ̆Ʉ˵ ͷ̌ɾʍ͍͛ͩ̽ͩͩʍ˵͛ʍ ͅɠ ࠻࠵࠴ n% ˏ

k�ė࣒࠵࠶ʱ̛͍̆Ʉͩࢶ

�� k͍ˏʳ͍̽ ˏˬˬʍ ĤĊ%࣒ʱ̛͍ɩˏ̌ɾʍ˵͛ʍ̌ ̛ʳ ʱ˥ʍ͍̌ ˏˬˬʍ ̆ˏɲ̛͍ Ċ8࣒ˬ̛͍ͩʍͩࢷ ̌ɠ͍ ɾͷ

ɾ̛Ν̌˵̛Ʉɾʍ͍ ʱˏ˵ʍ͍ ʱ͍Ʉ ˬɄ̆ʍ͍Ʉʍͩࢶ
�� 8ʍͩ Ʉ̌ɩʍʱɄ˵ʍ͛ ˏˬˬʍ Ʉͩ ɩ͍ͷʳʍ ˬɄ̆ʍ͍Ʉʍͩࢷ ̆ʍ̌͛ ɾʍͩ ̛ͅ˵Ʉɾʍ͛ࢶ
½ɠ͍ ˬɄ̆ʍ͍Ʉʍͩ ˏˬˬʍ ˬɄ̌ ͷɾ͛ˬ͍ˏΘʍࢷ ͛ˬɄ˵ ɾͷ ˬ̛̛͍̌ͩ˵˵ʍ͍ʍࢷ ̛̆ ͅɄͅˏ͍ʍͩ ʍ͍

ˏ̌͛ͩɄ˵˵ʍ͍ʍͩ ˬ̛͍͍ʍˬͩࢷ ̛ʳ ̛̆ ͷɾ͛ˬ͍ˏΘ̌ˏ̌ʳ͛ͩˏ˵͛ͩɄ̌ɾʍ̌ ʍ͍ ɄˬͩˏΘʍ͍ʍͩࢶ



'(1���

¤ȯȉƫɍǯɅȷȬƲƤǛǌǛǯƇɅǛȉǾ

%ˏ˵˵ʍɾʱ̽˵ʍ͍ ࠶ࢷ࠳ ·ö

Ċˬɦ͍̆ ࣲ࠷ࢷ࠵ �öĊ

§ˏ̌͛ʍ kɄ͛ͩ ʱ̛ˬͷ͛ ࣃ k࠻ࢷ࠵

ʱॊ࠸ࢷ࠵ ̆̆ ग࠳࠹ࣃ

zͷˬ̛̆̆ʍ˵͛ʍ͛ˬ̛͍ͩ ·ˏɲ̛͍ Ċ8 Ĥ̌ɾʍ͍͛ͩ̽ͩͩʍ͍ ̛ͅ ͩˏ˵ ࠻࠵࠴ n%

k̛̛ͩʱ̛͍̆Ʉͩʍ͍ �ön

Ņˏɾʍ̛ʱ̛͍̆Ʉͩ �Ņ�

Ņˏɾʍ̛̛ͅ˵̽͛̌ˏ̌ʳ ʱ͛ͅ࠳࠶öऐ࠳࠻࠳࠴ࣃʱ͛ͅ࠳࠶ऐ࠳࠵࠺ ��̌ͩʍ̛͍ͅ˵ʍ͍ʍͩࣝ
k̛̛̛ͩͅ˵̽͛̌ˏ̌ʳ ·࠻࠷ࣃ·࠳࠵ࣃ·࠵࠴ࣃ·࠻ࣃ·࠸ࣃ·࠶ࣃ·࠴

ࣜ�̌ͩʍ̛͍ͅ˵ʍ͍ʍͩࣝ

%Ʉͩͩʍ͍ˏ ࠳࠳࠶࠴ ̆�˂
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%ʍ̆ɦ͍ˬ Θʍ̌˵ˏʳ͛ͩ ࣒ þʍͩ ͩˏ˵ ͷΘɄ͍͛˵ʍͩ ɦ̌ɾ͍ˏ̌ʳ ˏ Ʉ˵˵ʍ ̛͍ͅɾͷˬͩʍ͍ ʱ̛͍ɩʍ˂̛˵ɾʍ͛ࢶ Ņˏ

ͩɄʳʍ͍ ʱ̛͍ɩʍ˂̛˵ɾ ʱ̛͍ ʱʍ˥˵ ̛ʳ ͷɾʍ˵Ʉɾʍ˵͛ʍ͍ ˏ ɾʍ̌̌ʍ ̆Ʉ̌ͷɄ˵ࢶ

�§§H þHėė�nzH8Hþ þHĊHþŅHþHėࢷ -ÌöŖþ�nzė 8H½ŅHþ Ċࣃ�

H˵ʍˬ͍ͩˏ͛ˬ ̛ʳ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ˬ ͷɾ͛ͩΩ͍ ͛Ʉ̆ͩ ̆ʍɾʱ̽˵ʳʍ̌ɾʍ ɩɄͩͩʍ͍ˏʍ͍ ˏ̌ɾʍ˂̛˵ɾʍ͍

̆Ʉͩʍ͍ˏɄ˵ʍ͍ࢷ ˬ̛̛̆̌ͅʍ̌ͩʍ͍ ̛ʳ ̛͛ͩʱʱʍ͍ࢷ ɾʍ͍ ˬɄ̌ Θɦ͍ʍ ͛ˬɄɾʍ˵ˏʳʍ ʱ̛͍

̆ʍ̌̌ʍ͛ˬʍ͍͛ ͛ͷ̌ɾ˂ʍɾ ̛ʳ ̆ˏ˵˥̽ʍͩࢷ ˂Θˏ͛ ɄʱʱɄ˵ɾʍͩ ࣜˬɄ͛͛ʍ͍ʍͩ ʍ˵ʍˬ͍ͩˏ͛ˬ ̛ʳ

ʍ˵ʍˬ̛͍ͩ̌ˏ͛ˬ ͷɾ͛ͩΩ͍ ̛ʳ ɩɄͩͩʍ͍ˏʍ͍ࣝ ˏˬˬʍ ˂ɠ̌ɾͩʍ͍ʍ͛ ˬ̛͍͍ʍˬͩࢶ

H˵ʍˬ͍ͩˏ͛ˬ ̛ʳ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ˬ ͷɾ͛ͩΩ͍ ̛ʳ ɩɄͩͩʍ͍ˏʍ͍ ʍ͍ ̆ɦ͍ˬʍͩ ̆ʍɾ ̛Θʍ̌͛ͩɠʍ̌ɾʍ








