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@(�ϱ͐

%ƲǾɥƲȯ ¯إ� ƣƲǕƗǳɅ ȷǛƤǕ ƫƇȷ §ƲƤǕɅ ɥȉȯؙ %ȯɍƤǯǌƲǕǳƲȯ ɶɍ ǯȉȯȯǛǍǛƲȯƲǾؘ

8ʍ̌Θʍ͍ Ċࣃ� Ϳɩʍ͍̌ˏ̆̆ͩ ˬʍˏ̌ʍ Ņʍ͍Ʉ̌ͩΝ̛͍ͩͷ̌ʳ ʱͿ͍ ͩʍɲ˂̌ˏ͛ɲ˂ʍ
̛ɾʍ͍ ͩῼ̛ʳ͍Ʉʱˏ͛ɲ˂ʍ kʍ˂˵ʍ͍ ͷ̌ɾ ɩʍ˂ɔ˵ͩ ͛ˏɲ˂ ɾɄ͛ þʍɲ˂ͩ Θ̛͍ࢷ ̛˂̌ʍ
Θ̛͍˂ʍ͍ˏʳʍ �̌ˬͿ̌ɾˏʳͷ̌ʳ �̌ɾʍ͍ͷ̌ʳʍ̌ Ʉ̆ ơ͍̈ɾͷˬͩ ͷ̌ɾ Ʉ̌ ɾʍ̌
zɄ̌ɾɩͿɲ˂ʍ͍̌ Θ̛͍ηͷ̌ʍ˂̆ʍ̌ࢶ ŋʍ̌̌ Ċˏʍ Ĥ̌ʳʍ̌Ʉͷˏʳˬʍˏͩʍ̌
̛ɾʍ͍ �ͷ͛˵Ʉ͛͛ͷ̌ʳʍ̌ ʱʍ͛ͩ͛ͩʍ˵˵ʍ̌ࢷ ͩʍˏ˵ʍ̌ Ċˏʍ ͷ̌͛ ɾˏʍ͛ ɩˏͩͩʍ ͷ̌ͩʍ͍
ɾʍ͍ Ʉͷʱ ɾʍ͍ þͿɲˬ͛ʍˏͩʍ Ʉ̌ʳʍʳʍɩʍ̌ʍ̌ �ɾ͍ʍ͛͛ʍ ࢶͩˏ̆

¯ǛƤǕƲȯǕƲǛɅȷǕǛǾɦƲǛȷƲ

%ˏͩͩʍ ˵ʍ͛ʍ̌ Ċˏʍ ɾˏʍ Ċˏɲ˂ʍ͍˂ʍˏͩ͛˂ˏ̌Νʍˏ͛ʍ ̛͍͛ʳʱɔ˵ͩˏʳ ɾͷ͍ɲ˂ࢷ ɩʍΘ̛͍
Ċˏʍ ɾɄ͛ ơ͍̈ɾͷˬͩ ηͷ̆ ʍ͍͛ͩʍ̌ ·Ʉ˵ Θʍ͍Νʍ̌ɾʍ̌ࢷ ͷ̌ɾ ɩʍΝɄ˂͍ʍ̌
Ċˏʍ ɾˏʍ �̌˵ʍˏͩͷ̌ʳ ηͷ̆ ͛ͅɔͩʍ͍ʍ̌ ½Ʉɲ˂͛ɲ˂˵Ʉʳʍ̌ Ʉͷʱࢶ

ࢶ࠴ ŋɄ͍̌ͷ̌ʳࢸ 8ˏʍ͛ʍ͛ ơ͍̈ɾͷˬͩ ʍ̌ͩ˂ɔ˵ͩ ʍˏ̌ʍ̌ §ˏͩ˂ˏͷ࣒̆

ơ̈˵Ω̆ʍ͍࣒�ˬˬͷࢶ

ࢶ࠵ ţʍ͍ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾʍ̌ �ˬˬͷ ̌ˏɲ˂ͩ ͷ̌ɾ ͛ʍͩηʍ̌ Ċˏʍ
ˏ˂̌ ˬʍˏ̌ʍ̌ Ç̇ͩͦʍ̌ ̛ɾʍ͍ nʍΝɄ˵ͩʍ̌ Νˏʍ
zɄ̆̆ʍ͍͛ɲ˂˵ɔʳʍ̌ࢷ ĊͩͿ͍ηʍ̌ ̛ɾʍ͍ ė͍ˏͩͩʍ̌ Ʉͷ͛ࢶ

ࢶ࠶ Ņʍ͍ͷ͍͛Ʉɲ˂ʍ̌ Ċˏʍ ˬʍˏ̌ʍ̌ �ͷ͍η͛ɲ˂˵ͷ͛͛ ͷ̌ɾ ˵Ʉ͛͛ʍ̌
Ċˏʍ ˬʍˏ̌ʍ ·ʍͩɄ˵˵ʳʍʳʍ̌͛ͩɔ̌ɾʍ ̆ˏͩ ɾʍ̌
%Ʉͩͩʍ͍ˏʍˬ̛̌ͩɄˬͩʍ̌ ˏ̌ %ʍ͍Ϳ˂͍ͷ̌ʳ ˬ̛̆̆ʍ̌ࢶ

ࢶ࠷ Ċʍͩηʍ̌ Ċˏʍ ɾɄ͛ ơ͍̈ɾͷˬͩ ˬʍˏ̌ʍ͍ zˏͩηʍࢷ ŋɄ͛͛ʍ͍ࢷ
kʍͷɲ˂ͩˏʳˬʍˏͩ ̛ɾʍ͍ ɾˏ͍ʍˬͩʍ͍ Ċ̛̌̌ʍ̌ʍˏ͍̌͛ͩɄ˂˵ͷ̌ʳ Ʉͷ͛ࢻ

ࢶ࠸ 8Ʉ͛ nʍ͍ɔͩ ˏ͛ͩ ̌ˏɲ˂ͩ ΝɄ͛͛ʍ͍ɾˏɲ˂ͩࢶ ŋʍ̌̌
ŋɄ͛͛ʍ͍ ̛ɾʍ͍ k͍ʍ̆ɾˬ̧͍ͅʍ͍ ˏ̌ ɾɄ͛ nʍ͍ɔͩ
ʍˏ̌ɾ͍ˏ̌ʳʍ̌ࢷ ˬɄ̌̌ ɾˏʍ͛ ηͷ ʍˏ̌ʍ̆ %͍Ʉ̌ɾ ̛ɾʍ͍
Ċ̛͍ͩ̆͛ɲ˂˵Ʉʳ ʱͿ˂͍ʍ̌ࢶ ŋʍ̌̌ ŋɄ͛͛ʍ͍ ̛ɾʍ͍
k͍ʍ̆ɾˬ̧͍ͅʍ͍ ˏ̌ ɾɄ͛ nʍ͍ɔͩ ʍˏ̌ɾ͍ˏ̌ʳʍ̌ࢷ ͛ͩʍ˵˵ʍ̌
Ċˏʍ ɾˏʍ Ņʍ͍Νʍ̌ɾͷ̌ʳ ̛͛ʱ̛͍ͩ ʍˏ̌ࢶ

ࢶ࠹ 8ˏʍ %ʍ͍ͩˏʍɩ࣒͛ ͷ̌ɾ §Ʉʳʍ͍ͩʍ̆ͅʍ͍Ʉͩͷ͍ʍ̌ ɾʍ͛ ơ͍̈ɾͷˬͩ͛

˵ˏʍʳʍ̌ ηΝˏ͛ɲ˂ʍ̌ ࠳ ग- ͷ̌ɾ ࠳࠷ ग-ࢶ ėʍ̆ͅʍ͍Ʉͩͷ͍ʍ̌

ͷ̌ͩʍ͍˂Ʉ˵ɩ ̛ɾʍ͍ ̛ɩʍ͍˂Ʉ˵ɩ ɾˏʍ͛ʍ͛ %ʍ͍ʍˏɲ˂͛ ˬ̧̌̌ʍ̌

ɾˏʍ kͷ̌ˬͩˏ̛̌ ɩʍʍˏ͍̌ͩɔɲ˂ͩˏʳʍ̌ࢶ



@(�ϱ͑

ࢶ࠺ Ùʱʱ̌ʍ̌ Ċˏʍ ɾɄ͛ ơ͍̈ɾͷˬͩ ̌ˏʍ̆Ʉ˵͛ࢶ 8Ʉ͛ %ʍ͍Ϳ˂͍ʍ̌ ɾʍ͍

ʍ˵ʍˬ͍ͩˏ͛ɲ˂ʍ̌ %Ʉͷͩʍˏ˵ʍ ˏ̆ �̌̌ʍ͍ʍ̌ ˬɄ̌̌ ηͷ ʍˏ̌ʍ̆

Ċ̛͍ͩ̆͛ɲ˂˵Ʉʳ ʱͿ˂͍ʍ̌ࢶ þʍͅɄ͍Ʉͩͷ͍ʍ̌ ̛ɾʍ͍

ŋɄ͍ͩͷ̌ʳ͛Ʉ͍ɩʍˏͩʍ̌ ɾͿ͍ʱʍ̌ ̌ͷ͍ Θ̛̌ ͋ͷɄ˵ˏʱˏηˏʍ͍ͩʍ̆

kɄɲ˂ͅʍ̛͍͛̌Ʉ˵ ɾͷ͍ɲ˂ʳʍʱͿ˂͍ͩ Νʍ͍ɾʍ̌ࢶ

ࢶ࠻ §Ʉɾʍ̌ Ċˏʍ ɾɄ͛ nʍ͍ɔͩ ̌ͷ͍ ̆ˏͩ ɾʍ̆̆ˏͩʳʍ˵ˏʍʱʍ͍ͩʍ̌

ĤĊ%࣒�Ʉɩʍ˵ Ʉͷʱࢶ

ࢶ࠼ Ņʍ͍Νʍ̌ɾʍ̌ Ċˏʍ ˬʍˏ̌ʍ ̌ˏɲ˂ͩ ̛͍ˏʳˏ̌Ʉ˵ʍ̌ ţͷɩʍ˂̧͍ͩʍˏ˵ʍ

ηͷ͛Ʉ̆̆ʍ̌ ̆ˏͩ ɾʍ̆ ơ͍̈ɾͷˬͩࢷ ɾɄ ɾˏʍ͛ ηͷ

kͷ̌ˬͩˏ̧̛͍̌͛͛ͩͷ̌ʳʍ̌ ʱͿ˂͍ʍ̌ ˬɄ̌̌ࢶ



@(�ϱ͒

¤ȯȉƫɍǯɅɓƣƲȯȷǛƤǕɅ

�ǾȷǛƤǕɅ ɥȉǾ ȉƣƲǾ �ǾȷǛƤǕɅ ɥȉǾ ɍǾɅƲǾ

�ǾȷǛƤǕɅ ɥȉǾ ǳǛǾǯȷ �ǾȷǛƤǕɅ ɥȉǾ ȯƲƤǕɅȷ



@(�ϱ͓

½ƇȷɅƲǾإ�ǾɶƲǛǍƲǾ FɍǾǯɅǛȉǾƲǾ

ࢶ࠴ öÌŋHþ Hˏ࣒̌ࣃ�ͷ͛͛ɲ˂Ʉ˵ͩʍ̌

ࢶ࠵ özÌėÌ
k̛̛ͩ Ʉͷʱ̌ʍ˂̆ʍ̌

�ͷʱ̌Ʉ˂̆ʍ ͅɄͷ͛ˏʍ͍ʍ̌

ࢶ࠶ ·̛ɾͷ͛ΝɄ˂˵͍Ʉɾ �ͷʱ̌Ʉ˂̆ʍ̛̆ɾͷ͛ Νʍɲ˂͛ʍ˵̌

ࢶ࠷ ĊͩɄͩˏΘʳʍΝˏ̌ɾʍ

ࢶ࠸ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ̌͛ͩʍɲˬ
ͅ˵Ʉͩη

ࢶ࠹ ĤĊ%࣒�̌͛ɲ˂˵ͷ͛͛ ėῼ - ţͷ̆ �ͷʱ˵Ʉɾʍ̌ࢶ ·ˏͩ ĤĊ%࣒�Ʉɩʍ˵ Ʉ̌
-̛̆ͅͷͩʍ͍ Ʉ̌͛ɲ˂˵ˏʍͦʍ̌

ࢶ࠺ %Ʉͩͩʍ͍ˏʍʱɄɲ˂



@(�ϱ͔

ÜȉȯƫƲȯƇǾȷǛƤǕɅ

§ɓƤǯƇǾȷǛƤǕɅ



@(�ϱ͕

7DVWHQ�$Q]HLJHQ )XQNWLRQHQ

ࢶ࠴ �̌ηʍˏʳʍ˵ʍͷɲ˂ͩʍ %ʍ͍ͩˏʍɩ࣒͛ࣃ§ɄɾʍɄ̌ηʍˏʳʍ

ࢶ࠵ ė 8ˏʳˏͩɄ˵η̛̛࣒̆

ࢶ࠶ ŋ 8ˏʳˏͩɄ˵η̛̛̆ Ʉͷ͛

ࢶ࠷ öɄͅˏʍ͍ˬ̛͍ɩ §̧͛ɲ˂ʍ̌

ࢶ࠸ ŋˏʍɾʍ͍ʳɄɩʍͩɄ͛ͩʍ ·ʍɾˏʍ̌Νˏʍɾʍ͍ʳɄɩʍ ̧ʱʱ̌ʍ̌ࣃɩʍʍ̌ɾʍ̌

ࢶ࠹ ½Ʉɲ˂ ̛ɩʍ̌
½Ʉɲ˂ ̛ɩʍ̌

Ċɲ˂̌ʍ˵˵ηͷʳ͍ˏʱʱ ηͷ̆ Hˏ࣒̌ࣃ�ͷ͛͛ɲ˂Ʉ˵ͩʍ̌
ɾʍ͛ %˵ˏͩηʍ͛

ࢶ࠺ þʍɲ˂ͩ͛ ½Ʉɲ˂ ͍ʍɲ˂ͩ͛
kˏ˵ͩʍ͍ ɔ̌ɾʍ͍̌

ࢶ࠻ Ì�
%ʍ͛ͩɔͩˏʳʍ̌

ࢶ࠼ ½Ʉɲ˂ ͷ̌ͩʍ̌
½Ʉɲ˂ ͷ̌ͩʍ̌

k̛̛ͩࣃŅˏɾʍ̛ ˵̧͛ɲ˂ʍ̌

ࢶ࠳࠴ §ˏ̌ˬ͛ ½Ʉɲ˂ ˵ˏ̌ˬ͛
kˏ˵ͩʍ͍ ɔ̌ɾʍ͍̌

ࢶ࠴࠴ 8�Ċö �̌ηʍˏʳʍ ʍˏ࣒̌ࣃɄͷ͛͛ɲ˂Ʉ˵ͩʍ̌

ࢶ࠵࠴ ·H½Ĥ ·ʍ̌Ϳʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ̧ʱʱ̌ʍ̌͛ࣃɲ˂˵ˏʍͦʍ̌



@(�ϱ͖

ࢶ࠶࠴ %ˏ˵ɾ͛ɲ˂ˏ͍̆
Ʉ̌ηʍˏʳʍ̌

ࢶ࠷࠴ %˵ˏͩη

ࢶ࠸࠴ Ìɩ˥ʍˬͩˏΘ

�ɍǌǳƇƫƲǾ ƫƲȷ �ǯǯɍȷ

ࢶ࠴ Ċɲ˂Ʉ˵ͩʍ̌ Ċˏʍ �˂͍ʍ �Ʉ̆ʍ͍Ʉ Ʉͷ͛ࢷ ̧ʱʱ̌ʍ̌ Ċˏʍ ɾˏʍ
%Ʉͩͩʍ͍ˏʍɄɩɾʍɲˬͷ̌ʳࢷ ˵ʍʳʍ̌ Ċˏʍ ɾˏʍ %Ʉͩͩʍ͍ˏʍ ˏ̌ ɾʍ͍ ˏ̌
ɾʍ͍ ʱ̛˵ʳʍ̌ɾʍ̌ �ɩɩˏ˵ɾͷ̌ʳ ʳʍηʍˏʳͩʍ̌ þˏɲ˂ͩͷ̌ʳ ʍˏ̌
ͷ̌ɾ ͛ɲ˂˵ˏʍͦʍ̌ Ċˏʍ ɾˏʍ %Ʉͩͩʍ͍ˏʍɄɩɾʍɲˬͷ̌ʳ Νˏʍɾʍ͍ࢶ

ࢶ࠵

ࢶ࠶ Ċˏʍ ˬ̧̌̌ʍ̌ ɾˏʍ �Ʉ̆ʍ͍Ʉ ̆ˏͩ ɾʍ̆ ̆ˏͩʳʍ˵ˏʍʱʍ͍ͩʍ̌
ĤĊ%࣒�Ʉɩʍ˵ Ϳɩʍ͍ ʍˏ̌ʍ̌ �ɾɄͩͅʍ͍ ࠸ࣜ Ņ࠴ࣃ � ɩˏ͛ ࠸ Ņ࠵ࣃ
�ࣝ Ʉͷʱ˵Ʉɾʍ̌ࢶ



@(�ϱ͗

ŋɔ˂͍ʍ̌ɾ ɾʍ͛ §ɄɾʍΘ̛͍ʳɄ̌ʳ͛ ˵ʍͷɲ˂ͩʍͩ ɾˏʍ �̌ηʍˏʳʍ ࢶ̛͍ͩ ŋʍ̌̌
ɾʍ͍ �ˬˬͷ Θ̛˵˵͛ͩɔ̌ɾˏʳ ʳʍ˵Ʉɾʍ̌ ࢷͩ͛ˏ ʍ͍˵ˏ͛ɲ˂ͩ ɾˏʍ �̌ηʍˏʳʍ
Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ࢶ

½̛͍̆Ʉ˵ʍ͍Νʍˏ͛ʍ ɾɄͷʍ͍ͩ ʍ͛ ʍͩΝɄ ࠵ Ċͩͷ̌ɾʍ̌ࢷ ɩˏ͛ ɾʍ͍ �ˬˬͷ
Θ̛˵˵͛ͩɔ̌ɾˏʳ Ʉͷʱʳʍ˵Ʉɾʍ̌ ࢶͩ͛ˏ

ŋʍ̌̌ ɾʍ͍ �ˬˬͷ Θ̛˵˵͛ͩɔ̌ɾˏʳ ʳʍ˵Ʉɾʍ̌ ࢷͩ͛ˏ ɩʍ͍ͩɔʳͩ ɾˏʍ
�ˬˬͷ˵Ʉͷʱηʍˏͩ ʱͿ͍ �ͷʱ̌Ʉ˂̆ʍ̌ ʍͩΝɄ ࠳࠹ ·ˏ̌ͷͩʍ̌ࢶ



@(�ϱ͘

-ǛǾع ɍǾƫ �ɍȷȷƤǕƇǳɅƲǾ ƫƲȯ gƇǼƲȯƇ

8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ Hˏ࣒̌ࣃ�ͷ࣒͛ėɄ͛ͩʍࢷ ɾˏʍ �Ʉ̆ʍ͍Ʉ ͛ɲ˂Ʉ˵ͩʍͩ ͛ˏɲ˂
Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ ʍˏ̌ࢶ

Ĥ̆ ɾˏʍ �Ʉ̆ʍ͍Ʉ Ʉͷ͛ηͷ͛ɲ˂Ʉ˵ͩʍ̌ࢷ ˂Ʉ˵ͩʍ̌ Ċˏʍ ɾʍ̌ ½ʍͩη͛ɲ˂Ʉ˵ͩʍ͍ ࠶
Ċʍˬͷ̌ɾʍ̌ ˵Ʉ̌ʳ ʳʍɾ͍Ϳɲˬͩࢶ

zˏ̌Νʍˏ͛ࢸ ŋʍ̌̌ Ċˏʍ ɾˏʍ �Ʉ̆ʍ͍Ʉ ηͷ̆ ʍ͍͛ͩʍ̌ ·Ʉ˵ ʍˏ̌͛ɲ˂Ʉ˵ͩʍ̌ ̛ɾʍ͍
ɾʍ̌ �ˬˬͷ ʍ̌ͩʱʍ͍̌ͩ ˂Ʉɩʍ̌ࢷ ̆Ϳ͛͛ʍ̌ Ċˏʍ ɾˏʍ Hˏ࣒̌ࣃ�ͷ࣒͛ėɄ͛ͩʍ
ʳʍɾ͍Ϳɲˬͩ ˂Ʉ˵ͩʍ̌ࢷ ͷ̆ ͛ˏʍ ʍˏ̌ηͷ͛ɲ˂Ʉ˵ͩʍ̌ࢶ

-ǛǾȯǛƤǕɅƲǾ ƫƲȯ gƇǼƲȯƇ

½Ʉɲ˂ɾʍ̆ ɾˏʍ �Ʉ̆ʍ͍Ʉ ʍˏ̌ʳʍ͛ɲ˂Ʉ˵ͩʍͩ Νͷ͍ɾʍࢷ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ
·ʍ̌ͿͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ ·ʍ̌Ϳʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ηͷ ̧ʱʱ̌ʍ̌ࢶ

tƲǾɓƲǛǾȷɅƲǳǳɍǾǍƲǾ

ࢸ࠴ Ĥ̌ͩʍ͍̆ʍ̌Ϳ ʱͿ͍ ɾʍ̌ Ʉˬͩͷʍ˵˵ʍ̌ ·̛ɾͷ͛

ࢸ࠵ ĊΩ͛ͩʍ̆ʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌

zˏʍ͍ ˬ̧̌̌ʍ̌ Ċˏʍ ɾˏʍ Hˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ʱͿ͍ ɾʍ̌ Ʉˬͩͷʍ˵˵ʍ̌
�Ʉ̆ʍ͍Ʉ̛̆ɾͷ͛ ͷ̌ɾ ɾˏʍ ĊΩ͛ͩʍ̆ʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ɔ̌ɾʍ͍̌ࢶ



@(�ϱ͐͏

¯ȬƲǛƤǕƲȯǯƇȯɅƲ ƲǛǾǳƲǍƲǾ ɍǾƫ ǌȉȯǼƇɅǛƲȯƲǾ

kͿ͍ ɾʍ̌ ̛͍̌̆Ʉ˵ʍ̌ nʍɩ͍Ʉͷɲ˂ Νˏ͍ɾ ʍˏ̌ʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ɾʍ͍
�˵Ʉ͛͛ʍ ࠳࠴ ̛ɾʍ͍ ˂̧˂ʍ͍ ʍ̆ͅʱ̛˂˵ʍ̌ࢶ

Ċͩʍɲˬʍ̌ Ċˏʍ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ˏ̌ ɾʍ̌
Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ̌͛ͩʍɲˬͅ˵Ʉͩηࢷ ɩˏ͛ Ċˏʍ ʍˏ̌ ࣩ�˵ˏɲˬʍ̌࣫ ˂̧͍ʍ̌

ࢶ
ࢶ

§ʍʳʍ̌ Ċˏʍ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ
ˏ̌ ɾʍ͍ ˏ̌ ɾʍ͍ �ɩɩˏ˵ɾͷ̌ʳ
ʳʍηʍˏʳͩʍ̌ þˏɲ˂ͩͷ̌ʳ ʍˏ̌ ͷ̌ɾ
Ʉɲ˂ͩʍ̌ Ċˏʍ ɾɄɩʍˏ Ʉͷʱ ɾˏʍ
�Ʉ̌ͩʍ̌ ͷ̌ɾ Hɲˬʍ̌ࢶ

Ċ̛ ʍ̌ͩʱʍ͍̌ʍ̌ Ċˏʍ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍࢸ 8͍Ϳɲˬʍ̌ Ċˏࢶ ʍ
ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ˂ˏ̌ʍˏ̌ࢷ ͛ˏʍ ͍͛ͅˏ̌ʳͩ ɾɄ̌̌
Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ ˂ʍ͍Ʉͷ͛ࢶ

FȉȯǼƇɅǛƲȯƲǾ ¯ǛƲ ƫǛƲ ¯ȬƲǛƤǕƲȯǯƇȯɅƲ

H͛ Νˏ͍ɾ ʍ̆ͅʱ̛˂˵ʍ̌ࢷ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ Θ̛͍ ɾʍ̆ ʍ͍͛ͩʍ̌
nʍɩ͍Ʉͷɲ˂ ηͷ ʱ̛͍̆Ʉͩˏʍ͍ʍ̌ࢶ

Ĥ̆ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ηͷ ʱ̛͍̆Ʉͩˏʍ͍ʍ̌ࢷ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ
·ʍ̌ͿͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ ·ʍ̌Ϳʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ηͷ ̧ʱʱ̌ʍ̌ࢶ nʍ˂ʍ̌ Ċˏʍ
ɾɄ̌̌ ηͷ ɾʍ̌ ĊΩ͛ͩʍ̆ʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ࢶ 8͍Ϳɲˬʍ̌ Ċˏʍ ࢷ ͷ̆
ࣩk̛͍̆Ʉͩˏʍ͍ʍ̌࣪ ηͷ ʱˏ̌ɾʍ̌ࢷ ͷ̌ɾ ɾ͍Ϳɲˬʍ̌ Ċˏʍ Ìࢷ� ͷ̆ ɾɄ͛
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Ĥ̌ͩʍ͍̆ʍ̌Ϳ Ʉͷʱηͷ͍ͷʱʍ̌ࢶ ŋɔ˂˵ʍ̌ Ċˏʍ ࣩk̛͍̆Ʉͩˏʍ͍ʍ̌࣪ࢷ ͷ̆ ɾˏʍ
Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ηͷ ʱ̛͍̆Ʉͩˏʍ͍ʍ̌ࢶ

zˏ̌Νʍˏ͛ࢸ ŋʍ̌̌ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ̌ˏɲ˂ͩ ˏ̆ ̌ɄͩˏΘʍ̌ k̛͍̆Ʉͩ
Θ̛͍˵ˏʍʳͩࢷ ʍ͍͛ɲ˂ʍˏ̌ͩ Ʉͷʱ ɾʍ̆ %ˏ˵ɾ͛ɲ˂ˏ͍̆ ʱ̛˵ʳʍ̌ɾʍ ·ʍ˵ɾͷ̌ʳࢸ

ࣩ½ˏɲ˂ͩ ͷ̌ͩʍ͍͛ͩͿͩηͩʍ͛ 8Ʉͩʍˏ͛Ω͛ͩʍ̆ࢷ ̧̆ɲ˂ͩʍ̌ Ċˏʍ ʱ̛͍̆Ʉͩˏʍ͍ʍ̌࣪ࢽ

%ˏͩͩʍ ʱ̛͍̆Ʉͩˏʍ͍ʍ̌ Ċˏʍ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ Νˏʍ ̛ɩʍ̌ ɩʍ͛ɲ˂͍ˏʍɩʍ̌ࢶ

8ͷ͍ɲ˂ ɾɄ͛ k̛͍̆Ʉͩˏʍ͍ʍ̌ ɾʍ͍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ Νʍ͍ɾʍ̌ Ʉ˵˵ʍ ɾɄ͍Ʉͷʱ
ʳʍ͛ͅʍˏɲ˂ʍ͍ͩʍ̌ 8Ʉͩʍ̌ ʳʍ˵̧͛ɲ˂ͩ ͷ̌ɾ ˬ̧̌̌ʍ̌ ̌ˏɲ˂ͩ
Νˏʍɾʍ͍˂ʍ͍ʳʍ͛ͩʍ˵˵ͩ Νʍ͍ɾʍ̌ࢶ Ċͅʍˏɲ˂ʍ͍̌ Ċˏʍ Νˏɲ˂ͩˏʳʍ 8Ʉͩʍ̌ Θ̛͍
ɾʍ̆ k̛͍̆Ʉͩˏʍ͍ʍ̌ Ʉͷʱ �˂͍ʍ̆ ö-ࢶ

ÜƲȯɦƲǾƫɍǾǍ ƫƲȯ gƇǼƲȯƇ

½Ʉɲ˂ɾʍ̆ ɾˏʍ �Ʉ̆ʍ͍Ʉ ʍˏ̌ʳʍ͛ɲ˂Ʉ˵ͩʍͩ Νͷ͍ɾʍࢷ ˬ̧̌̌ʍ̌ Ċˏʍ
ηΝˏ͛ɲ˂ʍ̌ ࠼ �Ʉ̆ʍ͍Ʉ̛̆ɾˏ Νɔ˂˵ʍ̌ࢶ

8͍ʍ˂ʍ̌ Ċˏʍ ɾɄ͛ ·̛ɾͷ͛ΝɄ˂˵͍Ʉɾࢷ ͷ̆ ɾʍ̌ ʳʍΝͿ̌͛ɲ˂ͩʍ̌ ·̛ɾͷ͛
Ʉͷ͛ηͷΝɔ˂˵ʍ̌ࢶ

zˏ̌Νʍˏ͛ࢸ 8ˏʍ �Ʉ̆ʍ͍Ʉ ͷ̌ͩʍ͍͛ͩͿͩηͩ Hˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ʱͿ͍ ɾʍ̌
ʍ͍̌ͩ͛ͅʍɲ˂ʍ̌ɾʍ̌ ·̛ɾͷ͛ ˏ̌ Θʍ͍͛ɲ˂ˏʍɾʍ̌ʍ̌ ·̛ɾˏࢶ ½Ʉɲ˂ɾʍ̆ Ċˏʍ
ɾʍ̌ ʳʍΝͿ̌͛ɲ˂ͩʍ̌ ·̛ɾͷ͛ Ʉͷ͛ʳʍΝɔ˂˵ͩ ˂Ʉɩʍ̌ࢷ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ
·ʍ̌ͿͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ ·ʍ̌Ϳʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ηͷ ̧ʱʱ̌ʍ̌ ͷ̌ɾ ɾˏʍ
ʳʍΝͿ̌͛ɲ˂ͩʍ̌ Hˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ Ʉͷ͛ηͷΝɔ˂˵ʍ̌ࢶ
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¯ɬǼƣȉǳ tȉƫɍȷ ǛǳǳɍȷɅȯǛƲȯƲǾ

k̛̛ͩ ·Ʉɲ˂ʍ̌ Ċˏʍ ʍˏ̌ ʍˏ̌ηʍ˵̌ʍ͛ k̛̛ͩ Νˏʍ
ʳʍΝ̛˂̌ͩ

�ͷ̛ͩ ½ʍ˂̆ʍ̌ Ċˏʍ ̌Ʉɲ˂ ʍˏ̌ʍ͍
ɩʍ͛ͩˏ̆̆ͩʍ̌ �̌ηɄ˂˵ Θ̛̌
Ċʍˬͷ̌ɾʍ̌ Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ k̛̛ͩ͛
Ʉͷʱ

ţʍˏͩʳʍ͛ͩʍͷʍ͍ͩ ½ʍ˂̆ʍ̌ Ċˏʍ ̌Ʉɲ˂ ʍˏ̌ʍ͍
ɩʍ͛ͩˏ̆̆ͩʍ̌ �̌ηɄ˂˵ Θ̛̌
Ċʍˬͷ̌ɾʍ̌ ʍˏ̌ ʍˏ̌ηʍ˵̌ʍ͛ k̛̛ͩ
Ʉͷʱ ࣜɾˏʍ �̌ηɄ˂˵ ɾʍ͍ Ċʍˬͷ̌ɾʍ̌
ˬɄ̌̌ ˏ̆ Ĥ̌ͩʍ͍̆ʍ̌Ϳ
ࣩHˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌࣫ ʳʍɔ̌ɾʍ͍ͩ
Νʍ͍ɾʍ̌ࣝ

Ċʍ͍ˏʍ̌ ½ˏ̆̆ ʍˏ̌ʍ ɩʍ͛ͩˏ̆̆ͩʍ �̌ηɄ˂˵
Θ̛̌ k̛̛ͩ͛ ˂ˏ̌ͩʍ͍ʍˏ̌Ʉ̌ɾʍ͍ Ʉͷʱ

Ņˏɾʍ̛ ½̛͍̆Ʉ˵ʍ͍ �ͷʱ̌Ʉ˂̆ʍ̛̆ɾͷ͛

§Ʉ̌ʳ͛Ʉ̆ ţʍˏͩ˵ͷͅʍ̌Ʉͷʱ̌Ʉ˂̆ʍ

ţʍˏ͍ͩɄʱʱʍ͍ ţʍˏͩ ˬ̛͍̆ͅˏ̆ˏʍ͍ʍ̌ࢷ ͷ̆ Ņˏɾʍ̛
Ʉͷʱηͷ̌ʍ˂̆ʍ̌

Ċɲ˂˵ʍˏʱʍ �ͷʱ̌Ʉ˂̆ʍ ʍˏ̌ʍ͍ Ȟɾ˵̛͛͛ɲ˂˵ʍˏʱʍ
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Ņˏɾʍ̛ॆk̛̛ͩ ŋɔ˂͍ʍ̌ɾ ɾʍ͍ Ņˏɾʍ̛Ʉͷʱ̌Ʉ˂̆ʍ
ˬ̧̌̌ʍ̌ Ċˏʍ

ʍˏ̌ ʍˏ̌ηʍ˵̌ʍ͛ k̛̛ͩ ʍ͍̌ͩ͛ͅʍɲ˂ʍ̌ɾ
ɾʍ̆ ʍˏ̌ʳʍ͛ͩʍ˵˵ͩʍ̌
�ͷʱ̌Ʉ˂̆ʍˏ̌ͩʍ͍ΘɄ˵˵

8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ k̛̛ͩͩɄ͛ͩʍࢷ ͷ̆ ʍˏ̌ k̛̛ͩ Ʉͷʱηͷ̌ʍ˂̆ʍ̌ࢷ ɾɄ͛
Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ Ʉͷʱ ɾʍ͍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ʳʍ͛ͅʍˏɲ˂ʍ͍ͩ Νˏ͍ɾࢶ

8͍Ϳɲˬʍ̌ Ċˏʍ ˏ̆ Ņˏɾʍ̛Ʉͷʱ̌Ʉ˂̆ʍ̛̆ɾͷ͛ ɾˏʍ k̛̛ͩͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ
�ͷʱ̌Ʉ˂̆ʍ ηͷ ͛ͩɄ͍ͩʍ̌ࢷ ͷ̌ɾ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ͛ˏʍ ʍ͍̌ʍͷͩࢷ ͷ̆ ɾˏʍ
�ͷʱ̌Ʉ˂̆ʍ ηͷ ɩʍʍ̌ɾʍ̌ࢶ Ċˏʍ ˬ̧̌̌ʍ̌ Ʉͷɲ˂ ɾˏʍ Hˏ࣒̌ࣃ�ͷ࣒͛ėɄ͛ͩʍ
ɾ͍Ϳɲˬʍ̌ࢷ ͷ̆ ɾˏʍ �ͷʱ̌Ʉ˂̆ʍ Νɔ˂͍ʍ̌ɾ ɾʍ͍ �ͷʱ̌Ʉ˂̆ʍ
Ʉ̌ηͷ˂Ʉ˵ͩʍ̌ࣃʱ̛͍ͩηͷ͛ʍͩηʍ̌ࢶ

ࢸ࠴ k̛̛ͩͩɄ͛ͩʍ ࣜŅˏɾʍ̛࣒ĊͩɄ͍࣒ͩࣃĊ̛࣒ͩͅͅėɄ͛ͩʍࣝ

8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ͛ʍ ėɄ͛ͩʍࢷ ͷ̆ ɾˏʍ �ͷʱ̌Ʉ˂̆ʍ ηͷ ͛ͩɄ͍ͩʍ̌ࢷ ͷ̌ɾ
ɾ͍Ϳɲˬʍ̌ Ċˏʍ ͛ˏʍ ʍ͍̌ʍͷͩࢷ ͷ̆ ɾˏʍ �ͷʱ̌Ʉ˂̆ʍ ηͷ ɩʍʍ̌ɾʍ̌ࢶ

ࢸ࠵ �̛̛͍̌ͩ˵˵˵ʍͷɲ˂ͩʍ
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8ˏʍ %ʍ͍ͩˏʍɩ͛Ʉ̌ηʍˏʳʍ ɩ˵ˏ̌ˬͩ Νɔ˂͍ʍ̌ɾ ɾʍ͍ �ͷʱ̌Ʉ˂̆ʍࢶ

ࢸ࠶ 8ˏʳˏͩɄ˵η̛̛࣒̆ėɄ͛ͩʍ

ė࣒ėɄ͛ͩʍ ʱͿ͍ ɾˏʳˏͩɄ˵ʍ͛ Ņʍ͍ʳ̧͍ͦʍ͍̌ࣃŋ࣒ėɄ͛ͩʍ ʱͿ͍ ɾˏʳˏͩɄ˵ʍ͛
Ņʍ͍ˬ˵ʍˏ̌ʍ͍̌

FȉǯɍȷǌɍǾǯɅǛȉǾ

8ˏʍ͛ʍ kͷ̌ˬͩˏ̛̌ ͷ̆ʱɄ͛͛ͩ ࠶ k̛ˬͷ̛͛̆ɾˏࢸ �ͷ̛ͩʱ̛ˬͷ͛̆ࣃɄ̌ͷʍ˵˵ʍ͍
k̛ˬͷ̛͛̆ɾͷ͛ࣃʱʍ͛ͩʍ͍ k̛ˬͷ͛ࢶ 8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ ·ʍ̌ͿͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ
·ʍ̌Ϳʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ηͷ ̧ʱʱ̌ʍ̌ࢷ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ ɾˏʍ §ˏ̌ˬ࣒͛
ࢷþʍɲ˂࣒ͩ͛ėɄ͛ͩʍࣃ ͷ̆ ηͷ ɾʍ̌ ĊΩ͛ͩʍ̆ʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ ηͷ Νʍɲ˂͛ʍ˵̌ࢷ
ɾ͍Ϳɲˬʍ̌ Ċˏʍ ࢷ ͷ̆ ࣩk̛ˬͷ̛͛̆ɾͷ͛࣪ ηͷ ʱˏ̌ɾʍ̌ࢷ ͷ̌ɾ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ
Ì�࣒ėɄ͛ͩʍࢷ ͷ̆ ɾʍ̌ k̛ˬͷ̛͛̆ɾͷ͛ Ʉͷʱηͷ͍ͷʱʍ̌ࢶ ŋɔ˂˵ʍ̌ Ċˏʍ ɾʍ̌
ʳʍΝͿ̌͛ɲ˂ͩʍ̌ ·̛ɾͷ͛ Ʉͷ͛ࢶ

ÜȉǳǳƇɍɅȉǼƇɅǛȷƤǕƲȯ Fȉǯɍȷ

�̌ ɾˏʍ͛ʍ̆ ·̛ɾͷ͛ ̆Ϳ͛͛ʍ̌ Ċˏʍ ɾˏʍ �Ʉ̆ʍ͍Ʉ ɩʍˏ̆ �ͷʱ̌ʍ˂̆ʍ̌
Θ̛̌ k̛̛ͩ͛ ̛ɾʍ͍ Ņˏɾʍ̛͛ ̌ͷ͍ ͍ͷ˂ˏʳ ˂Ʉ˵ͩʍ̌ࢷ ͷ̌ɾ ɾˏʍ �Ʉ̆ʍ͍Ʉ
ʱ̛ˬͷ͛͛ˏʍ͍ͩ Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ࢶ 8͍Ϳɲˬʍ̌ Ċˏʍ Ʉ̌͛ɲ˂˵ˏʍͦʍ̌ɾ ɾˏʍ
�ͷ͛˵̧͛ʍͩɄ͛ͩʍࢶ

tƇǾɍƲǳǳƲȯ Fȉǯɍȷ

�̌ ɾˏʍ͛ʍ̆ ·̛ɾͷ͛ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɩʍˏ̆ �ͷʱ̌ʍ˂̆ʍ̌ ʍˏ̌ʍ͛ k̛̛ͩ͛
̛ɾʍ͍ Ņˏɾʍ̛͛ ɾˏʍ �ͷ͛˵̧͛ʍͩɄ͛ͩʍ ˂Ʉ˵ɩ ɾͷ͍ɲ˂ࢷ Ν̛͍Ʉͷʱ˂ˏ̌ ɾʍ͍
k̛ˬͷ͍͛Ʉ˂̆ʍ̌ Ʉͷʱ ɾʍ̆ 8ˏ͛ͅ˵ɄΩ ʍ͍͛ɲ˂ʍˏ̌ͩࢷ ɩˏ͛ ɾˏʍ �Ʉ̆ʍ͍Ʉ
͛ɲ˂Ʉ͍ʱʳʍ͛ͩʍ˵˵ͩ ࢶͩ͛ˏ

8͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ ɾʍ̌ �ͷ͛˵̧͛ʍ͍ Θ̛˵˵͛ͩɔ̌ɾˏʳࢷ ͷ̆ ɾɄ͛ k̛̛ͩ
Ʉͷʱηͷ̌ʍ˂̆ʍ̌ ̛ɾʍ͍ ɾˏʍ �ͷʱ̌Ʉ˂̆ʍ ̆ˏͩ ɾʍ̆ ͛ɲ˂ɔ͍ʱ͛ͩʍ̌
%ˏ˵ɾ ηͷ ͛ͩɄ͍ͩʍ̌ࢶ

FƲȷɅƲȯ Fȉǯɍȷ

�̌ ɾˏʍ͛ʍ̆ ·̛ɾͷ͛ ̆Ϳ͛͛ʍ̌ Ċˏʍ ɾʍ̌ �ͷ͛˵̧͛ʍ͍ ˂Ʉ˵ɩ
˂ʍ͍ͷ̌ͩʍ͍ɾ͍Ϳɲˬʍ̌ࢷ ͷ̆ ηͷ ʱ̛ˬͷ͛͛ˏʍ͍ʍ̌ࢷ Νʍ̌̌ Ċˏʍ

%ˏ˵ɾʍ͍ ̛ɾʍ͍ Ņˏɾʍ̛͛ࢷ ͷ̌ɾ Ʉͷʱ ɾʍ̆ %ˏ˵ɾ͛ɲ˂ˏ͍̆ Νˏ͍ɾ ɾɄ͛ %ˏ˵ɾ ɾʍ͛
Ʉͷʱʳʍ̛̌̆̆ʍ̌ʍ̌ Ìɩ˥ʍˬͩ͛ ɾʍͷͩ˵ˏɲ˂ Ʉ̌ʳʍηʍˏʳͩ
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ࢷ ͷ̌ɾ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ ɾʍ̌ �ͷ͛˵̧͛ʍ͍ ɩˏ͛ ηͷ̆ �̌͛ɲ˂˵Ʉʳࢶ
ŋʍ̌̌ Ċˏʍ ɾʍ̌ �ͷ͛˵̧͛ʍ͍ ˵̛͛˵Ʉ͛͛ʍ̌ࢷ ͷ̆ k̛̛ͩ͛ ̛ɾʍ͍ Ņˏɾʍ̛͛
Ʉͷʱηͷ̌ʍ˂̆ʍ̌ࢷ Νʍ͍ɾʍ̌ ɾˏʍ %ˏ˵ɾʍ͍ ͷ̌ɾ Ņˏɾʍ̛͛ ͷ̌͛ɲ˂Ʉ͍ʱࢶ

½ƇȷƤǕƲǾǳƇǼȬƲ

�̆ Ņˏɾʍ̛̛̆ɾͷ͛ ˬ̧̌̌ʍ̌ Ċˏʍ ɾͷ͍ɲ˂ 8͍Ϳɲˬʍ̌ ɾʍ͍ �ͷʱΝɔ͍࣒ͩ͛
ėɄ͛ͩʍ ɾˏʍ ėɄ͛ɲ˂ʍ̌˵Ʉ̆ͅʍ ͛ɲ˂̌ʍ˵˵ ʍˏ࣒̌ ̛ɾʍ͍ Ʉͷ͛͛ɲ˂Ʉ˵ͩʍ̌ࢶ

�̆ k̛̛̛ͩ̆ɾͷ͛ Θʍ͍ʱͿʳͩ ɾˏʍ ėɄ͛ɲ˂ʍ̌˵Ʉ̆ͅʍ Ϳɩʍ͍ ɾ͍ʍˏ
%˵ˏͩη̛̆ɾˏࢷ ηΝˏ͛ɲ˂ʍ̌ ɾʍ̌ʍ̌ Ċˏʍ ɾͷ͍ɲ˂ 8͍Ϳɲˬʍ̌ ɾʍ͍
�ͷʱΝɔ͍࣒ͩ͛ėɄ͛ͩʍ ͛ɲ˂̌ʍ˵˵ Νʍɲ˂͛ʍ˵̌ ˬ̧̌̌ʍ̌ࢶ

zˏ̌Νʍˏ͛ࢸ ŋʍ̌̌ ͛ˏɲ˂ ɾˏʍ ėɄ͛ɲ˂ʍ̌˵Ʉ̆ͅʍ ˏ̆ Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ʍ̌
%˵ˏͩη̛̆ɾͷ͛ ɩʍʱˏ̌ɾʍͩࢷ ɩ˵ˏ̌ˬͩ ͛ˏʍ ̌ͷ͍ࢷ Νʍ̌̌ k̛̛ͩ͛ ˏ̌ ʍˏ̌ʍ͍
ɾͷ̌ˬ˵ʍ̌ Ĥ̆ʳʍɩͷ̌ʳ Ʉͷʱʳʍ̛̌̆̆ʍ̌ Νʍ͍ɾʍ̌ࢶ �̆
ʍ͍ηΝͷ̌ʳʍ̌ʍ̌ %˵ˏͩη̛̆ɾͷ͛ ˏ͛ͩ ɾˏʍ ėɄ͛ɲ˂ʍ̌˵Ʉ̆ͅʍ ˏ̆̆ʍ͍
ʍˏ̌ʳʍ͛ɲ˂Ʉ˵ͩʍͩࢶ

ÝǛƲƫƲȯǍƇƣƲ

8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ ŋˏʍɾʍ͍ʳɄɩʍͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ ·ʍɾˏʍ̌ɩˏɩ˵ˏ̛ͩ˂ʍˬ
Ʉͷʱηͷ͍ͷʱʍ̌ࢶ ŋɔ˂˵ʍ̌ Ċˏʍ ɾˏʍ Ņˏɾʍ̛࣒ ̛ɾʍ͍ k̛̛ͩɾɄͩʍˏ

ࢷ ɾˏʍ Ċˏʍ Ʉ̌ηʍˏʳʍ̌ ̧̆ɲ˂ͩʍ̌ࢷ ͷ̌ɾ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ ɾˏʍ Ì�࣒
ėɄ͛ͩʍࢷ ͷ̆ ɾˏʍ ʍ͍̌ͩ͛ͅʍɲ˂ʍ̌ɾʍ 8Ʉͩʍˏ ηͷ ̧ʱʱ̌ʍ̌ ͷ̌ɾ ɾɄ͛ Ʉͷʱ ɾʍ͍
Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ʳʍ͛ͅʍˏɲ˂ʍ͍ͩʍ Ņˏɾʍ̛ ̛ɾʍ͍ %ˏ˵ɾ
Ʉ̌ηͷηʍˏʳʍ̌ࢶ
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�ǯɅɍƲǳǳƲإGƲȷƇǼɅɶƇǕǳ ƫƲȯ �ǛǳƫƲȯ

�ɩɩˏ˵ɾͷ̌ʳ ࢸ࠴ Ņˏɾʍ̛Νˏʍɾʍ͍ʳɄɩʍ �ɩɩˏ˵ɾͷ̌ʳ ࢸ࠵ k̛̛ͩΝˏʍɾʍ͍ʳɄɩʍ

ࢸ࠴ 8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ öɄͅˏʍ͍ˬ̛͍ɩͩɄ͛ͩʍࢷ ͷ̆ ʍˏ̌ k̛̛ͩࣃŅˏɾʍ̛
ηͷ ˵̧͛ɲ˂ʍ̌ࢶ

zˏ̌Νʍˏ͛ࢸ Hˏ̌̆Ʉ˵ ʳʍ˵̧͛ɲ˂ͩʍ 8Ʉͩʍˏʍ̌ ˬ̧̌̌ʍ̌ ̌ˏɲ˂ͩ
Νˏʍɾʍ͍˂ʍ͍ʳʍ͛ͩʍ˵˵ͩ Νʍ͍ɾʍ̌ࢶ

ࢸ࠵ 8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ Ì�࣒ėɄ͛ͩʍࢷ ͷ̆ ɾɄ͛ Ņˏɾʍ̛
Ʉɩηͷ͛ͅˏʍ˵ʍ̌ࣃɄ̌ηͷ˂Ʉ˵ͩʍ̌ࢶ

ࢸ࠶ 8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ ŋˏʍɾʍ͍ʳɄɩʍͩɄ͛ͩʍࢷ ͷ̆ ɾˏʍ Ņˏɾʍ̛࣒
k̛̛ͩΝˏʍɾʍ͍ʳɄɩʍࣃ ηͷ ɩʍʍ̌ɾʍ̌ࢶ



@(�ϱ͖͐

�Ǿ �ȉǼȬɍɅƲȯ ƇǾȷƤǕǳǛƲɃƲǾ

ֿؘ Ņʍ͍ɩˏ̌ɾʍ̌ Ċˏʍ ɾʍ̌ ĤĊ%࣒�̌͛ɲ˂˵ͷ͛͛ ėῼ - ɾʍ͍ �Ʉ̆ʍ͍Ʉ
ͷ̌ɾ ɾʍ̌ ĤĊ%࣒�̌͛ɲ˂˵ͷ͛͛ ɾʍ͛ -̛̆ͅͷͩʍ͍͛̆ˏͩ ɾʍ̆
̆ˏͩʳʍ˵ˏʍʱʍ͍ͩʍ̌ ĤĊ%࣒�Ʉɩʍ˵ࢶ

ࢶ࠵ 8ˏʍ �Ʉ̆ʍ͍Ʉ ͛ɲ˂Ʉ˵ͩʍͩ ͛ˏɲ˂ Ʉͷ̛ͩ̆Ʉͩˏ͛ɲ˂ ʍˏ̌ ͷ̌ɾ Ʉͷʱ
ɾʍ̆ %ˏ˵ɾ͛ɲ˂ˏ͍̆ Νʍ͍ɾʍ̌ ɾˏʍ Θʍ͍ʱͿʳɩɄ͍ʍ̌ Ìͩͅˏ̛̌ʍ̌
Ʉ̌ʳʍηʍˏʳͩࢸ §Ʉɾʍ̛̆ɾͷ͛ࢷ ·Ʉ͛͛ʍ̌͛ͅʍˏɲ˂ʍ̛͍̆ɾͷ͛ࢷ ö-
࣒·̛ɾͷ͛ࢶ

8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ �ͷʱΝɔ͍࣒ͩ͛ࣃ�ɩΝɔ͍࣒ͩ͛ėɄ͛ͩʍࢷ ͷ̆ ɾˏʍ ʳʍΝͿ̌͛ɲ˂ͩʍ
Ìͩͅˏ̛̌ Ʉͷ͛ηͷΝɔ˂˵ʍ̌ࢷ ͷ̌ɾ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ ɾˏʍ Ì�࣒ėɄ͛ͩʍࢷ ͷ̆

ɾˏʍ Ìͩͅˏ̛̌ ηͷ ɩʍ͛ͩɔͩˏʳʍ̌ࢶ

jƇƫƲǼȉƫɍȷ

ŋɔ˂˵ʍ̌ Ċˏʍ ɾʍ̌ §Ʉɾʍ̛̆ɾͷ͛ Ʉͷ͛ࢶ 8ˏʍ �Ʉ̆ʍ͍Ʉ ͷ̌ͩʍ͍͛ͩͿͩηͩ ɾˏʍ
̛͍̌̆Ʉ˵ʍ �ͷʱ̌Ʉ˂̆ʍʱͷ̌ˬͩˏ̛̌ࢶ ŋʍ̌̌ Ċˏʍ ɾˏʍ �Ʉ̆ʍ͍Ʉ
Ʉͷ͛͛ɲ˂Ʉ˵ͩʍ̌ࢷ Νˏ͍ɾ ͛ˏʍ ͛ɲ˂̌ʍ˵˵ʍ͍ Θ̛˵˵͛ͩɔ̌ɾˏʳ Ʉͷʱʳʍ˵Ʉɾʍ̌ Ʉ˵͛ ˏ̆
ʍˏ̌ʳʍ͛ɲ˂Ʉ˵ͩʍͩʍ̌ ţͷ͛ͩɄ̌ɾࢶ

tƇȷȷƲǾȷȬƲǛƤǕƲȯǼȉƫɍȷ

ŋɔ˂˵ʍ̌ Ċˏʍ ࣩ·Ʉ͛͛ʍ̌͛ͅʍˏɲ˂ʍ̛͍̆ɾͷ͛࣪ ͷ̌ɾ ɾʍ͍ -̛̆ͅͷͩʍ͍ ηʍˏʳͩ
ɾɄ͛ §ɄͷʱΝʍ͍ˬ ɾʍ͍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ɾʍ͍ �Ʉ̆ʍ͍Ʉ Ʉ̌
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Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ̌˵ɄͷʱΝʍ͍ˬ Ʉ̌ʳʍηʍˏʳͩࢶ Ċˏʍ ˬ̧̌̌ʍ̌ 8Ʉͩʍˏʍ̌ Θ̛̆
Ċͅʍˏɲ˂ʍ͍ Ʉͷʱ ɾʍ̌ -̛̆ͅͷͩʍ͍ Ϳɩʍ͍͍ͩɄʳʍ̌ ࢶ͍

¤�gƇǼƲȯƇع

ŋɔ˂˵ʍ̌ Ċˏʍ ɾʍ̌ ·̛ɾͷ͛ ࣩö-࣒�Ʉ̆ʍ͍Ʉ࣪ࢷ ͷ̆ ɾˏʍ �Ʉ̆ʍ͍Ʉ
Ʉ˵͛ ŋʍɩɲɄ̆ࢷ ʱͿ͍ §ˏΘʍ࣒Ċ͍ͩʍɄ̆ˏ̌ʳ ͷ͛Νࢶ ηͷ Θʍ͍Νʍ̌ɾʍ̌ࢶ

zˏ̌Νʍˏ͛ࢸ ŋʍ̌̌ ɾˏʍ �Ʉ̆ʍ͍Ʉ Ʉ˵͛ ŋʍɩɲɄ̆ Θʍ͍Νʍ̌ɾʍͩ Νˏ͍ɾࢷ
ˬɄ̌̌ ̌ͷ͍ ɾˏʍ ɾˏʳˏͩɄ˵ʍ ţ̛̛̆ͩɄ͛ͩʍ Ʉ̌ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ɩʍɾˏʍ̌ͩ
Νʍ͍ɾʍ̌ࢷ Ʉ̌ɾʍ͍ʍ kͷ̌ˬͩˏ̛̌ʍ̌ ˬ̧̌̌ʍ̌ ̌ˏɲ˂ͩ ʳʍ̌ͷͩηͩ Νʍ͍ɾʍ̌ࢶ

Ýj�vعɍǾƫ �ع¤¤�ƲǾɍɅɶƲȯǕƇǾƫƣɍƤǕ

8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ ·H½Ĥ࣒ėɄ͛ͩʍࢷ ͷ̆ ɾɄ͛ ·ʍ̌Ϳ Ʉͷʱηͷ͍ͷʱʍ̌ࢷ
ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ ࢷþʍɲ˂࣒ͩ͛ėɄ͛ͩʍࣃ࣒͛ˬ̌ˏ§ ͷ̆ ɾˏʍ

ĊΩ͛ͩʍ̆ʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ Ʉͷʱηͷ͍ͷʱʍ̌ࢷ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ ɾˏʍ �ͷʱ࣒
ࢷ�ɩ࣒ėɄ͛ͩʍࣃ ͷ̆ ࣩŋ�k�࣪ ηͷ ʱˏ̌ɾʍ̌ࢷ ͷ̌ɾ Θʍ͍Νʍ̌ɾʍ̌ Ċˏʍ ɾˏʍ §ˏ̌ˬ࣒͛
ࢷþʍɲ˂࣒ͩ͛ėɄ͛ͩʍࣃ ͷ̆ ɾɄ͛ ŋ§�½ ʍˏ࣒̌ ̛ɾʍ͍ Ʉͷ͛ηͷ͛ɲ˂Ʉ˵ͩʍ̌ࢶ
%ʍ͛ͩɔͩˏʳʍ̌ Ċˏʍ ̆ˏͩ ɾʍ͍ Ì�࣒ėɄ͛ͩʍ ࣜ ࢶࣝ Ĥ̆ ɾˏʍ ŋ§�½࣒�ͅͅ
˂ʍ͍ͷ̌ͩʍ͍ηͷ˵Ʉɾʍ̌ࢷ ͛ɲɄ̌̌ʍ̌ Ċˏʍ ɾʍ̌ ͍ʍɲ˂ͩʍ̌ üþ࣒-̛ɾʍ ͷ̌ͩʍ̌
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Ċ̛ Θʍ͍Νʍ̌ɾʍ̌ Ċˏʍ ɾˏʍ �࣒ͅͅ%ʍɾˏʍ̌ͷ̌ʳ͛Ʉ̌˵ʍˏͩͷ̌ʳ 8͍Ϳɲˬʍ̌ Ċˏʍ
ɾˏʍ ·H½Ĥ࣒ėɄ͛ͩʍࢷ ͷ̆ ɾɄ͛ ·ʍ̌Ϳ Ʉͷʱηͷ͍ͷʱʍ̌ࢷ ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ
ࢷþʍɲ˂࣒ͩ͛ėɄ͛ͩʍࣃ࣒͛ˬ̌ˏ§ ͷ̆ ɾˏʍ ĊΩ͛ͩʍ̆ʍˏ̌͛ͩʍ˵˵ͷ̌ʳʍ̌ Ʉͷʱηͷ͍ͷʱʍ̌ࢷ
ɾ͍Ϳɲˬʍ̌ Ċˏʍ ɾɄ̌̌ࢷ ͷ̆ ɾˏʍ ࣩ�öö࣒%ʍɾˏʍ̌ͷ̌ʳ͛Ʉ̌˵ʍˏͩͷ̌ʳ࣪ ηͷ
ʱˏ̌ɾʍ̌ࢷ ͛ɲɄ̌̌ʍ̌ Ċˏʍ ɾʍ̌ üþ࣒-̛ɾʍ Ʉͷʱ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ̛ɾʍ͍
͛ɲɄ̌̌ʍ̌ Ċˏʍ ɾʍ̌ ˵ˏ̌ˬʍ̌ üþ࣒-̛ɾʍ ͷ̌ͩʍ̌ࢶ

ŋ§�½࣒�öö࣒
%ʍ̌ͷͩηʍ͍˂Ʉ̌ɾɩͷɲ˂ üþ࣒
-̛ɾʍ

ŋ§�½࣒�öö࣒8̛Ν̌˵̛Ʉɾ üþ࣒
-̛ɾʍ
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§ƲǛǾǛǍɍǾǍ ɍǾƫÝƇȯɅɍǾǍ ƫƲȯ gƇǼƲȯƇ

ࣝ࠴ࣜ ŋʍ̌̌ Ċˏʍ ɾˏʍ �Ʉ̆ʍ͍Ʉ ˵ɔ̌ʳʍ͍ʍ ţʍˏͩ ̌ˏɲ˂ͩ ɩʍ̌ͷͩηʍ̌ࢷ
̌ʍ˂̆ʍ̌ Ċˏʍ ɾʍ̌ �ˬˬͷ ˂ʍ͍Ʉͷ͛ ͷ̌ɾ ɩʍΝɄ˂͍ʍ̌ Ċˏʍ ˏ˂̌ ˏ̌ ʍˏ̌ʍ͍
͛ͩɄͷɩʱ͍ʍˏʍ̌ࢷ ̛͍ͩɲˬʍ̌ʍ̌ Ĥ̆ʳʍɩͷ̌ʳ ̆ˏͩ ʍˏ̌ʍ͍ ėʍ̆ͅʍ͍Ʉͩͷ͍
Θ̛̌ ̆ɄΦˏ̆Ʉ˵ ࠳࠶ ι� Ʉͷʱࢶ

ࣝ࠵ࣜ Ĥ̆ ɾˏʍ §ʍɩʍ̌͛ɾɄͷʍ͍ ɾʍ͛ �ˬˬͷ͛ ηͷ Θʍ͍˵ɔ̌ʳʍ͍̌ࢷ ʍ̌ͩ˵Ʉɾʍ̌
Ċˏʍ ˏ˂̌ ɩˏͩͩʍ Θ̛˵˵͛ͩɔ̌ɾˏʳࢷ ɩʍΘ̛͍ Ċˏʍ ˏ˂̌ ˵Ʉʳʍ͍̌ࢶ

ࣝ࠶ࣜ Ȟͩ˵Ʉɾʍ̌ Ċˏʍ ɾʍ̌ �ˬˬͷ ̆ˏ̌ɾʍ͛ͩʍ̌͛ ʍˏ̌̆Ʉ˵ Ʉ˵˵ʍ ࠶ ·̛̌Ʉͩʍ
Θ̛˵˵͛ͩɔ̌ɾˏʳࢷ ̌Ʉɲ˂ɾʍ̆ ʍ͍ Θ̛˵˵͛ͩɔ̌ɾˏʳ Ʉͷʱʳʍ˵Ʉɾʍ̌ Νͷ͍ɾʍࢶ

ࣝ࠷ࣜ ŋʍ̌̌ ͛ˏɲ˂ ĊͩɄͷɩ ̛ɾʍ͍ Ċɲ˂̆ͷͩη Ʉͷʱ ɾʍ̆ Ìɩ˥ʍˬͩˏΘ ̛ɾʍ͍
ɾʍ̆ %ˏ˵ɾ͛ɲ˂ˏ͍̆ ɩʍʱˏ̌ɾʍͩࢷ Νˏ͛ɲ˂ʍ̌ Ċˏʍ ɾˏʍ͛ʍ̌ Θ̛͍͛ˏɲ˂ͩˏʳ ̆ˏͩ
ʍˏ̌ʍ̆ ͛Ʉͷɩʍ͍ʍ̌ࢷ Νʍˏɲ˂ʍ̌ Ìɩ˥ʍˬͩˏΘ͍ʍˏ̌ˏʳͷ̌ʳ͛ͩͷɲ˂ Ʉɩࢶ

ࣝ࠸ࣜ 8Ʉ ʍ͛ ͛ˏɲ˂ ɩʍˏ ɾˏʍ͛ʍ̆ nʍ͍ɔͩ ͷ̆ ʍˏ̌ ö͍ɔηˏ͛ˏ̛̌͛ˏ͍̌͛ͩͷ̆ʍ̌ͩ
˂Ʉ̌ɾʍ˵ͩࢷ ˵Ʉ͛͛ʍ̌ Ċˏʍ ʍ͛ ɩˏͩͩʍ ̌ˏɲ˂ͩ ʱɄ˵˵ʍ̌ ͷ̌ɾ ͛ʍͩηʍ̌ Ċˏʍ ʍ͛
ˬʍˏ̌ʍ̌ ͛ͩɄ͍ˬʍ̌ Ç̇ͩͦʍ̌ ̛ɾʍ͍ Ņˏɩ͍Ʉͩˏ̛̌ʍ̌ Ʉͷ͛ࢶ

FƲǕǳƲȯƣƲǕƲƣɍǾǍؚ

ŋʍ̌̌ Ċˏʍ ơ͍̈ɩ˵ʍ̆ʍ ̆ˏͩ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ˂Ʉɩʍ̌ࢷ ˵ʍ͛ʍ̌ Ċˏʍ ɩˏͩͩʍ
ɾˏʍ͛ʍ̌ �ɩ͛ɲ˂̌ˏͩͩࢶ

ֿؘ %ǛƲ gƇǼƲȯƇ ǳƗȷȷɅ ȷǛƤǕ ǾƇƤǕ ƫƲǼ-ǛǾǳƲǍƲǾ ƫƲȷ �ǯǯɍȷ ǾǛƤǕɅ
ƲǛǾȷƤǕƇǳɅƲǾ

ࣝ࠴ࣜ 8ˏʍ %Ʉͩͩʍ͍ˏʍ˵ʍˏ͛ͩͷ̌ʳ ˏ͛ͩ ͷ̌ηͷ͍ʍˏɲ˂ʍ̌ɾࢶ %ˏͩͩʍ ʍ͍͛ʍͩηʍ̌ Ċˏʍ
ɾˏʍ %Ʉͩͩʍ͍ˏʍ ɾͷ͍ɲ˂ ʍˏ̌ʍ ̌ʍͷʍ ̛ɾʍ͍ ˵Ʉɾʍ̌ Ċˏʍ ɾˏʍ %Ʉͩͩʍ͍ˏʍ Ʉͷʱࢶ

ࣝ࠵ࣜ 8ˏʍ %Ʉͩͩʍ͍ˏʍ ˏ͛ͩ Θʍ͍ˬʍ˂͍ͩ ˂ʍ͍ͷ̆ ʍˏ̌ʳʍ˵ʍʳͩࢶ %ˏͩͩʍ
Ϳɩʍ͍͍ͅͿʱʍ̌ Ċˏʍࢷ ̛ɩ ɾˏʍ %Ʉͩͩʍ͍ˏʍ ͍ˏɲ˂ͩˏʳ ʍˏ̌ʳʍ˵ʍʳͩ ࢶͩ͛ˏ

ࣝ࠶ࣜ 8Ʉ͛ �̛͛˵ˏʍ͍ͅɄͅˏʍ͍ ɾʍ͍ %Ʉͩͩʍ͍ˏʍ Νͷ͍ɾʍ ̌ˏɲ˂ͩ ʍ̌ͩʱʍ͍̌ͩࢶ

ؘ׀ %Ʋȯ �ǯǯɍ ǳƗƫɅ ǾǛƤǕɅ

ࣝ࠴ࣜ ŋʍ̌̌ ɾˏʍ ̛͍ͩʍ §ɄɾʍɄ̌ηʍˏʳʍ ɩ˵ˏ̌ˬͩࢷ ˏ͛ͩ ɾˏʍ %Ʉͩͩʍ͍ˏʍ ̌ˏɲ˂ͩ
͍ˏɲ˂ͩˏʳ ʍˏ̌ʳʍ͛ʍͩηͩ ̛ɾʍ͍ ɾʍ͍ �̛̌ͩɄˬͩ ˏ͛ͩ ͛ɲ˂˵ʍɲ˂ͩࢶ Ċʍͩηʍ̌ Ċˏʍ
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ɾˏʍ %Ʉͩͩʍ͍ˏʍ ʍ͍̌ʍͷͩ ʍˏ̌ࢷ ɩˏ͛ ɾˏʍ �̌ηʍˏʳʍ ˵ʍͷɲ˂ͩʍͩ ࣜɾˏʍ
�̌ηʍˏʳʍ ʍ͍˵ˏ͛ɲ˂ͩࢷ Νʍ̌̌ ɾˏʍ %Ʉͩͩʍ͍ˏʍ Θ̛˵˵͛ͩɔ̌ɾˏʳ ʳʍ˵Ʉɾʍ̌ ࢶࣝͩ͛ˏ

ࣝ࠵ࣜ 8ˏʍ §ɄɾʍɄ̌ηʍˏʳʍ ˵ʍͷɲ˂ͩʍͩ ̌ˏɲ˂ͩ ͷ̌ɾ ɾɄ͛ §Ʉɾʍʳʍ͍ɔͩ ˏ͛ͩ
̌ˏɲ˂ͩ ͍ˏɲ˂ͩˏʳ Ʉ̌ʳʍ͛ɲ˂˵̛͛͛ʍ̌ࢶ %ˏͩͩʍ Ϳɩʍ͍͍ͅͿʱʍ̌ Ċˏʍࢷ ̛ɩ ɾɄ͛
§Ʉɾʍʳʍ͍ɔͩ ̛͍ɾ̌ͷ̌ʳ͛ʳʍ̆ɔͦ Ʉ̌ʳʍ͛ɲ˂˵̛͛͛ʍ̌ ࢶͩ͛ˏ

ࣝ࠶ࣜ 8ˏʍ Ĥ̆ʳʍɩͷ̌ʳ͛ͩʍ̆ͅʍ͍Ʉͩͷ͍ ˵ˏʍʳͩ ͷ̌ͩʍ͍ ͳͲ ιࢷ� ΝɄ͛ ηͷ
ʍˏ̌ʍ̆ ˵Ʉ̌ʳ͛Ʉ̆ʍ̌ §ɄɾʍΘ̛͍ʳɄ̌ʳ ̛ɾʍ͍ ʍˏ̌ʍ̆ �ͷ͛ʱɄ˵˵ ɾʍ͛
§ɄɾʍΘ̛͍ʳɄ̌ʳ͛ ʱͿ˂͍ʍ̌ ˬɄ̌̌ࢶ

ׁؘ gƇǼƲȯƇ ȷɅɓȯɶɅ Ƈƣ

ŋʍ̌̌ Ċˏʍ ͛ɲ˂̌ʍ˵˵ Ʉͷʱ Ʉ˵˵ʍ ėɄ͛ͩʍ̌ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ɾ͍Ϳɲˬʍ̌ࢷ ˬɄ̌̌
ɾˏʍ͛ ηͷ̆ Hˏ̌ʱ͍ˏʍ͍ʍ̌ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ʱͿ˂͍ʍ̌ࢶ ţˏʍ˂ʍ̌ Ċˏʍ ̌Ʉɲ˂
ɾʍ̆ �ɩ͛ͩͷ͍η ɾʍ̌ �ˬˬͷ Ʉɩ ͷ̌ɾ ͛ͩɄ͍ͩʍ̌ Ċˏʍ ɾˏʍ �Ʉ̆ʍ͍Ʉ ̌ʍͷࢶ

ėˏͅͅࢸ 8͍Ϳɲˬʍ̌ Ċˏʍ ɾˏʍ �Ʉ̆ʍ͍ɄͩɄ͛ͩʍ ̌ˏɲ˂ͩ ͛ɲ˂̌ʍ˵˵ࢷ Νɔ˂͍ʍ̌ɾ
ɾˏʍ �Ʉ̆ʍ͍Ʉ Ʉͷʱ̌ˏ̆̆ͩ ̛ɾʍ͍ k̛̛ͩ͛ ̆Ʉɲ˂ͩࢶ Ĥ̌ͩʍ͍ ̛͍̌̆Ʉ˵ʍ̌
Ĥ̆͛ͩɔ̌ɾʍ̌ ηʍˏʳͩ ɾˏʍ �Ʉ̆ʍ͍Ʉ ʍˏ̌ ŋɄ͍ͩʍ࣒ĊΩ̆ɩ̛˵ Ʉ̌ࢶ

ׂؘ %ǛƲ ¯ȬƲǛƤǕƲȯǯƇȯɅƲ ɦǛȯƫ ǾǛƤǕɅ ƲȯǯƇǾǾɅؚ

ࣝ࠴ࣜ %ˏͩͩʍ Ϳɩʍ͍͍ͅͿʱʍ̌ Ċˏʍࢷ ̛ɩ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ̆ˏͩ ʍˏ̌ʍ͍ ·ˏɲ̛͍࣒
Ċ8࣒�Ʉ͍ͩʍ ࣜ�˵Ʉ͛͛ʍ ࣝ࠳࠴ ˬ̛̆ͅɄͩˏɩʍ˵ ࢶͩ͛ˏ

ࣝ࠵ࣜ %ˏͩͩʍ Ϳɩʍ͍͍ͅͿʱʍ̌ Ċˏʍࢷ ̛ɩ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ Θʍ͍ˬʍ˂͍ͩ ˂ʍ͍ͷ̆
ʍˏ̌ʳʍ˵ʍʳͩ ࢶͩ͛ˏ

ࣝ࠶ࣜ ŋʍ̌̌ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ηͷ̆ ʍ͍͛ͩʍ̌ ·Ʉ˵ ˏ̌ ɾʍ͍
�Ʉ̆ʍ͍Ʉ Θʍ͍Νʍ̌ɾʍͩ Νˏ͍ɾࢷ Νˏ͍ɾ ʍ̆ͅʱ̛˂˵ʍ̌ࢷ ͛ˏʍ
ηͷ̌ɔɲ˂͛ͩ ηͷ ʱ̛͍̆Ʉͩˏʍ͍ʍ̌ࢶ

íɍȷƗɅɶǳǛƤǕƲ OǛǾɦƲǛȷƲ

ࣝ࠴ࣜ Ċͩʍɲˬʍ̌ Ċˏʍ ˬʍˏ̌ʍ Ʉ̌ɾʍ͍ʍ̌ nʍʳʍ̌͛ͩɔ̌ɾʍ Ʉ˵͛ ɾˏʍ
Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ˏ̌ ɾʍ̌ Ċͩʍɲˬͅ˵Ʉͩηࢶ

ࣝ࠵ࣜ ½Ʉɲ˂ ɾʍ̆ Hˏ̌͛ɲ˂Ʉ˵ͩʍ̌ ˬɄ̌̌ ɾˏʍ �Ʉ̆ʍ͍Ʉ ʱͿ͍ ʍˏ̌ˏʳʍ
Ċʍˬͷ̌ɾʍ̌ ʍˏ̌ ˏ̌͛ͩɄɩˏ˵ʍ͛ %ˏ˵ɾ Ʉ̌ηʍˏʳʍ̌ࢷ ɾˏʍ͛ ˏ͛ͩ ˥ʍɾ̛ɲ˂ ˬʍˏ̌
kʍ˂˵ʍ͍ࢶ
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ࣝ࠶ࣜ �ͷʱʳ͍ͷ̌ɾ ɾʍ͍ ̛ͩͅˏ͛ɲ˂ʍ̌ Hˏʳʍ̌͛ɲ˂Ʉʱͩʍ̌ ɾʍ͛ Ìɩ˥ʍˬͩˏΘ͛ ˬɄ̌̌
ʍ͛ ηͷ ʍˏ̌ʍ͍ kɄ͍ɩ͍͛ͩʍͷͷ̌ʳ

ࣜŅʍ͍ʳ̧͍ͦʍ͍ͷ̌ʳ ɾʍ͍ ɲ˂̛͍̆Ʉͩˏ͛ɲ˂ʍ̌ �ɩʍ͍͍Ʉͩˏ̛̌ࣝ Ʉ̌ ɾʍ̌
%ˏ˵ɾ͍ɔ̌ɾʍ͍̌ Ʉͷʱ͍ͩʍͩʍ̌ࢶ 8ˏʍ͛ ˏ͛ͩ ˬʍˏ̌

kʍ˂˵ʍ͍ ɾʍ͍ �Ʉ̆ʍ͍Ʉࢶ

ࣝ࠷ࣜ H͛ ˏ͛ͩ ̛͍̌̆Ʉ˵ࢷ ɾɄ͛͛ ɾˏʍ Ċͅʍˏɲ˂ʍ͍ˬɄ͍ͩʍ ̌Ʉɲ˂ ˵ɔ̌ʳʍ͍ʍ̆
nʍɩ͍Ʉͷɲ˂ ˂ʍˏͦ Νˏ͍ɾࢶ

ࣝ࠸ࣜ H͛ ˏ͛ͩ ̛͍̌̆Ʉ˵ࢷ ɾɄ͛͛ ͛ˏɲ˂ ɾʍ͍ %ˏ˵ɾ͛ɲ˂ˏ͍̆ ɾʍ͍ �Ʉ̆ʍ͍Ʉ ̌Ʉɲ˂
˵ɔ̌ʳʍ͍ʍ̆ nʍɩ͍Ʉͷɲ˂ ʍ͍Νɔ͍̆ͩࢶ

%ˏͩͩʍ ɩʍɄɲ˂ͩʍ̌ ࣓ �̌ɾʍ͍ͷ̌ʳʍ̌ Θ̛͍ɩʍ˂Ʉ˵ͩʍ̌ࢶ �͍͍ͩͿ̆ʍ͍ ͷ̌ɾ
�ͷ͛˵Ʉ͛͛ͷ̌ʳʍ̌ ˏ̌ ɾʍ͍ %ʍɾˏʍ̌ͷ̌ʳ͛Ʉ̌˵ʍˏͩͷ̌ʳ Θ̛͍ɩʍ˂Ʉ˵ͩʍ̌ࢶ

�§§H þH-zėH ŅÌþ%Hz�§ėH½ࢷ ĤþzH%HþþH-zėH 8H½ŅHþ
Ċࣃ�

H˵ʍˬ͍ͩˏ͛ɲ˂ʍ ͷ̌ɾ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ɲ˂ʍ nʍ͍ɔͩʍ ʍˏ̌͛ɲ˂˵ˏʍͦ˵ˏɲ˂ %Ʉͩͩʍ͍ˏʍ̌
ʍ̌ͩ˂Ʉ˵ͩʍ̌ ·Ʉͩʍ͍ˏɄ˵ˏʍ̌ࢷ �̛̛̆̌ͅʍ̌ͩʍ̌ ͷ̌ɾ Ċͷɩ͛ͩɄ̌ηʍ̌ࢷ
Νʍ˵ɲ˂ʍ ʱͿ͍ Ċˏʍ ͷ̌ɾ �˂͍ʍ Ĥ̆Νʍ˵ͩ ͛ɲ˂ɔɾ˵ˏɲ˂ ͛ʍˏ̌ ˬ̧̌̌ʍ̌ࢷ Νʍ̌̌
ɾˏʍ �ɩʱɄ˵˵̆Ʉͩʍ͍ˏɄ˵ˏʍ̌ ࣜʍ̛͍̌ͩ͛ʳͩʍ ʍ˵ʍˬ͍ͩˏ͛ɲ˂ʍ ͷ̌ɾ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ɲ˂ʍ
�˵ͩʳʍ͍ɔͩʍ ͷ̌ɾ %Ʉͩͩʍ͍ˏʍ̌ࣝ ̌ˏɲ˂ͩ ˬ̛͍͍ʍˬͩ ʳʍ˂Ʉ̌ɾ˂Ʉɩͩ Νʍ͍ɾʍ̌ࢶ
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H˵ʍˬ͍ͩˏ͛ɲ˂ʍ ͷ̌ɾ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ɲ˂ʍ nʍ͍ɔͩʍ ̛͛Νˏʍ %Ʉͩͩʍ͍ˏʍ̌ ͛ˏ̌ɾ ̆ˏͩ
ɾʍ͍ Θ̛͍͛ͩʍ˂ʍ̌ɾ Ʉɩʳʍɩˏ˵ɾʍͩʍ̌ ɾͷ͍ɲ˂ʳʍ͍͛ͩˏɲ˂ʍ̌ʍ̌ ·Ϳ˵˵̛ͩ̌̌ʍ
ʳʍˬʍ̌̌ηʍˏɲ˂̌ʍͩࢶ 8ˏʍ͛ʍ͛ ĊΩ̆ɩ̛˵ ηʍˏʳͩ �˂̌ʍ̌ࢷ ɾɄ͛͛ ʍ˵ʍˬ͍ͩˏ͛ɲ˂ʍ
ͷ̌ɾ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ɲ˂ʍ �˵ͩʳʍ͍ɔͩʍ ̛͛Νˏʍ %Ʉͩͩʍ͍ˏʍ̌ ̌ˏɲ˂ͩ ̆ˏͩ ɾʍ̆
zɄͷ͛̆Ϳ˵˵ ʍ̛͍̌ͩ͛ʳͩ Νʍ͍ɾʍ̌ ɾͿ͍ʱʍ̌ࢷ ̛͛̌ɾʍ͍̌ ʳʍ͍ͩʍ̌̌ͩ ηͷ
ʍ̛͍̌ͩ͛ʳʍ̌ ͛ˏ̌ɾࢶ

�˵͛ ȞɾΘʍ͍ɩ͍Ʉͷɲ˂ʍ͍ ˏ͛ͩ ʍ͛ Νˏɲ˂ͩˏʳࢷ ɾɄ͛͛ Ċˏʍ �˂͍ʍ Θʍ͍ɩ͍Ʉͷɲ˂ͩʍ̌
%Ʉͩͩʍ͍ˏʍ̌ ɩʍˏ ɾʍ̌ ʍ͍̌ͩ͛ͅʍɲ˂ʍ̌ɾʍ̌ ĊɄ̆̆ʍ˵͛ͩʍ˵˵ʍ̌ Ʉɩʳʍɩʍ̌ࢶ
�ͷʱ ɾˏʍ͛ʍ ŋʍˏ͛ʍ ͛ͩʍ˵˵ʍ̌ Ċˏʍ ͛ˏɲ˂ʍ͍ࢷ ɾɄ͛͛ ɾˏʍ %Ʉͩͩʍ͍ˏʍ̌
ʍ͍̌ͩ͛ͅʍɲ˂ʍ̌ɾ ɾʍ͍ nʍ͛ʍͩηʳʍɩͷ̌ʳ ͍ʍɲΩɲʍ˵ͩ Νʍ͍ɾʍ̌ ͷ̌ɾ ˬʍˏ̌ʍ
Ĥ̆Νʍ˵ͩ͛ɲ˂ɔɾʍ̌ Θʍ͍ͷ͍͛Ʉɲ˂ʍ̌ࢶ

�˵˵ʍ Ċͩɔɾͩʍ ͷ̌ɾ nʍ̆ʍˏ̌ɾʍ̌ ˂Ʉɩʍ̌ ĊɄ̆̆ʍ˵͛ͩʍ˵˵ʍ̌
ʍˏ̌ʳʍ͍ˏɲ˂ͩʍͩࢷ Ʉ̌ ɾʍ̌ʍ̌ ʍ˵ʍˬ͍ͩˏ͛ɲ˂ʍ ͷ̌ɾ ʍ˵ʍˬ̛͍ͩ̌ˏ͛ɲ˂ʍ
�˵ͩʳʍ͍ɔͩʍ ̛͛Νˏʍ %Ʉͩͩʍ͍ˏʍ̌ ˬ̛͛ͩʍ̌ʱ͍ʍˏ ηͷ̆ þʍɲΩɲ˵ˏ̌ʳ
Ʉɩʳʍʳʍɩʍ̌ Νʍ͍ɾʍ̌ ˬ̧̌̌ʍ̌ ̛ɾʍ͍ ɾˏʍ ͛ˏʍ Θ̛̌ ɾʍ̌ zɄͷ͛˂Ʉ˵ͩʍ̌
ʍˏ̌͛Ʉ̆̆ʍ˵̌ࢶ ŋʍˏͩʍ͍ʍ �̌ʱ̛͍̆Ʉͩˏ̛̌ʍ̌ ʍ͍˂Ʉ˵ͩʍ̌ Ċˏʍ ɩʍˏ ɾʍ͍
Ĥ̆Νʍ˵ͩɩʍ˂̧͍ɾʍ �˂͍ʍ͍ ĊͩɄɾͩࣃnʍ̆ʍˏ̌ɾʍࢶ

zˏʍ͍̆ˏͩ ʍ͍ˬ˵ɔ͍ͩ 8ʍ̌Θʍ͍ ࢷĊࣃ� ɾɄ͛͛ ɾʍ͍ kͷ̌ˬɄ̌˵Ʉʳʍ̌ͩῼ 8ŋ-࣒
%࠸࠺࠷࠻ ɾʍ͍ þˏɲ˂ͩ˵ˏ̌ˏʍ HĤࣃ࠶࠸ࣃ࠷࠴࠳࠵ ʍ͍̌ͩ͛ͅˏɲ˂ͩࢶ 8ʍ̌ Θ̛˵˵͛ͩɔ̌ɾˏʳʍ̌
ėʍΦͩ ɾʍ͍ þH8࣒�̛̌ʱ̛͍̆ˏͩɔͩ͛ʍ͍ˬ˵ɔ͍ͷ̌ʳ ʱˏ̌ɾʍ̌ Ċˏʍ ͷ̌ͩʍ͍ ɾʍ͍
ʱ̛˵ʳʍ̌ɾʍ̌ �̌ͩʍ͍̌ʍͩɄɾ͍ʍ͛͛ʍࢸ ɾʍ̌Θʍ͍ࢶʍͷ ͷ̌ɾ ˬ˵ˏɲˬʍ̌ Ċˏʍ ɾɄ̌̌
Ʉͷʱ ɾɄ͛ ĊŖ·%Ì§ Ċͷɲ˂ʍ ˏ̌ ɾʍ͍ ̛ɩʍ͍͛ͩʍ̌ §ʍˏ͛ͩʍ ɾʍ͍ ŋʍɩ͛ʍˏͩʍࢶ
nʍɩʍ̌ Ċˏʍ ɾˏʍ ·̛ɾʍ˵˵̌ͷ̆̆ʍ͍ ʍˏ̌ࢸ 8ŋ-࣒ࢶ%࠸࠺࠷࠻ Ċˏʍ ʳʍ˵Ʉ̌ʳʍ̌
̌ͷ̌ ηͷ͍ ơ͍̈ɾͷˬͩ͛ʍˏͩʍࢷ Ʉͷʱ ɾʍ͍ Ċˏʍ ɾˏʍ kͷ̌ˬʳʍ͍ɔͩʍ͍ˏɲ˂ͩ˵ˏ̌ˏʍ
ࣜþˏɲ˂ͩ˵ˏ̌ˏʍ HĤࣝࣃ࠶࠸ࣃ࠷࠴࠳࠵ ͷ̌ͩʍ͍ ɾ̛Ν̌˵̛Ʉɾ̛͛ͩࣃ˂ʍ͍ ɾ̛Ν̌˵̛Ʉɾ͛
ʱˏ̌ɾʍ̌ ˬ̧̌̌ʍ̌ࢶ
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zˏʍ͍̆ˏͩ ʍ͍ˬ˵ɔ͍ͩ 8ʍ̌Θʍ͍ ࢷĊࣃ� ɾɄ͛͛ ɾˏʍ͛ʍ͛ Θʍ͍̌ʍͩηͩʍ nʍ͍ɔͩ ɾʍ͍
8Ʉͩʍ̌Θʍ̛͍͍ɾ̌ͷ̌ʳ ࣜHĤࣝ ࠷࠸࠻࠵ࣃ࠶࠵࠳࠵ ʍ͍̌ͩ͛ͅˏɲ˂ͩࢶ 8Ʉ͛
ơ͍̈ɾͷˬͩɾɄͩʍ̌ɩ˵Ʉͩͩ ηͷ͍ 8Ʉͩʍ̌Θʍ̛͍͍ɾ̌ͷ̌ʳ ࣜHĤࣝ ࠷࠸࠻࠵ࣃ࠶࠵࠳࠵ ˏ͛ͩ
ͷ̌ͩʍ͍ ɾʍ͍ ʱ̛˵ʳʍ̌ɾʍ̌ �̌ͩʍ͍̌ʍͩɄɾ͍ʍ͛͛ʍ Θʍ͍ʱͿʳɩɄ͍ࢸ ɾʍ̌Θʍ͍ࢶʍͷࢶ
�˵ˏɲˬʍ̌ Ċˏʍ ɾ̛͍ͩ Ʉͷʱ ɾɄ͛ Ċͷɲ˂͛Ω̆ɩ̛˵ ̛ɩʍ̌ Ʉͷʱ ɾʍ͍ ŋʍɩ͛ˏͩʍࢶ
nʍɩʍ̌ Ċˏʍ ɾˏʍ ·̛ɾʍ˵˵̌ͷ̆̆ʍ͍ ʍˏ̌ࢸ 8ŋ-࣒ࢶ%࠸࠺࠷࠻ ½ͷ̌
ʳʍ˵Ʉ̌ʳʍ̌ Ċˏʍ ηͷ͍ ơ͍̈ɾͷˬͩ͛ʍˏͩʍࢷ Ν̛ Ċˏʍ ɾɄ͛ ơ͍̈ɾͷˬͩɾɄͩʍ̌ɩ˵Ʉͩͩ
ʳʍ̆ɔͦ ɾʍ͍ 8Ʉͩʍ̌Θʍ̛͍͍ɾ̌ͷ̌ʳ ࣜHĤࣝ ࠷࠸࠻࠵ࣃ࠶࠵࠳࠵ ͷ̌ͩʍ͍
ࣩ8̛Ν̌˵̛Ʉɾ͛ࣃŋʍˏͩʍ͍ʍ 8̛Ν̌˵̛Ʉɾ͛࣫ ʱˏ̌ɾʍ̌ࢶ �˵ͩʍ͍̌ɄͩˏΘ ˬ̧̌̌ʍ̌
Ċˏʍ ɾʍ̌ ͷ̌ͩʍ̌͛ͩʍ˂ʍ̌ɾʍ̌ üþ࣒-̛ɾʍ ͛ɲɄ̌̌ʍ̌ࢷ ͷ̆ ɾˏ͍ʍˬͩ Ʉͷʱ ɾˏʍ
8Ʉͩʍˏ ηͷηͷʳ͍ʍˏʱʍ̌ࢶ

�̌ʱ̛͍̆Ʉͩˏ̛̌ʍ̌ ηͷ̆ Ċ̛͍ͩ̆Θʍ͍ɩ͍Ʉͷɲ˂ ˏ̆ ĊͩɄ̌ɾɩΩ࣒ࣃ�ͷ࣒͛·̛ɾͷ͛
ͷ̌ɾ ηͷ͍ Ȟʍ͍ʳˏʍΘʍ͍ΝɄ˵ͩͷ̌ʳ ʱͿ͍ ơ͍̈ɾͷˬͩʍࢷ ɾˏʍ ɾʍ͍ Ņʍ̛͍͍ɾ̌ͷ̌ʳ
ࣜHĤࣝ ࠹࠵࠻ࣃ࠶࠵࠳࠵ ɾʍ͍ �̛̆̆ˏ͛͛ˏ̛̌ ʍ͍̌ͩ͛ͅʍɲ˂ʍ̌ࢷ ʱˏ̌ɾʍ̌ Ċˏʍ ͷ̌ͩʍ͍
ɾʍ͍ ʱ̛˵ʳʍ̌ɾʍ̌ �̌ͩʍ͍̌ʍͩɄɾ͍ʍ͛͛ʍࢸ ɾʍ̌Θʍ͍ࢶʍͷࢶ �˵ˏɲˬʍ̌ Ċˏʍ ɾɄ̌̌
Ʉͷʱ ɾɄ͛ Ċͷɲ˂͛Ω̆ɩ̛˵ ̛ɩʍ̌ Ʉͷʱ ɾʍ͍ ŋʍɩ͛ˏͩʍࢶ nʍɩʍ̌ Ċˏʍ ɾˏʍ
·̛ɾʍ˵˵̌ͷ̆̆ʍ͍ ʍˏ̌ࢸ 8ŋ-࣒࠸࠺࠷࠻% ͷ̌ɾ ͍ͷʱʍ̌ Ċˏʍ ɾˏʍ Ċʍˏͩʍ Ʉͷʱࢶ
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%ʍ͍ͩˏʍɩ͛ʱ͍ʍ͋ͷʍ̌ηɩʍ͍ʍˏɲ˂ࢸ ŋˏ kˏ ࠵࠴࠷ࢶ࠵ ࣓ nzη࠵࠺࠷ࢶ࠵

·ɄΦࢶ �ͷ͛ʳɄ̌ʳ͛˵ʍˏ͛ͩͷ̌ʳࢸ ̆%ɾ࠹࠶

8H½ŅHþ Ċࣃ�

Ì̆ʍʳɄ ࢷ�࠸ Ċ̛ʍʱͩʍ̌

࠵࠻࠶࠻8�࣒ zˏ̌̌ʍ͍ͷͅ

8ɔ̌ʍ̆Ʉ͍ˬ

ΝΝΝࢶɾʍ̌Θʍ͍ࢶʍͷ

ΝΝΝࢶʱɄɲʍɩ̛̛ˬࢶɲ̛̆ࣃɾʍ̌Θʍ͍ࢶʍͷ


