
&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ QƨȂƨȵŷɊǘȂǄ OɔȂƙɊǘȌȂȿ ΚΛ

Ιͩ Ε ¹ŷȵɊǘɊǘȌȂ bƠƨȂɊǘɊǘƨȿ ǂȵȌǾ Çƨȵǘƨȿ

QƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ŷǴȿȌ ȱȵȌɳǘƠƨ Ȃƨɶ ǘȂȿǘǄǍɊȿ ǘȂɊȌ ǘƠƨȂɊǘɊǘƨȿ ǘȂɳȌǴɳ΂
ǘȂǄ ÇɊǘȵǴǘȂǄ ȿɔƕȿƨɊ ȂɔǾƕƨȵȿ ŷȂƠ ǘȂɊƨǄƨȵ ȱŷȵɊǘɊǘȌȂȿͩ OȌȵ ƙȌǾȱǴƨɊƨ΂
Ȃƨȿȿͨ ɶƨ ȿɊŷȵɊ ƕʁ ȵƨȱȵȌɳǘȂǄ ÒǍƨȌȵƨǾ ΕͩΒͩΖͩ

¹ȵȌȱȌȿǘɊǘȌȂ Ιͩ ΕͩΓ ΆÇɊǘȵǴǘȂǄ ȿƨȵǘƨȿ·ͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅒͨ ɶƨ
Ǎŷɳƨ ᅢᅒႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ߂ႾႲ Ⴜ ᅒᅢႿ Ⴝ ᅕٝӎٯ ՉᅕᅒՕᅢᅕ ᆡ
bȂƠɔƙɊǘɳƨ ȿƨȵǘƨȿ ȱȵȌȌǂͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅒͨ ȿƨɊ

ᄽᅒႾᅢႿ Ⴝۚ ᅕٝӎٯ ՉᅕᅒՕᅢᅕ ᆡ
ýǍƨȂ ᅒ Ⴝ Ⴑͨ ɶƨ Ǎŷɳƨ ᄽႱႾᅢႿ Ⴝ Ⴒ ƕƨƙŷɔȿƨ Յ ႱႱ Ց Ⴝ Ⴒ ŷȂƠ ՅᅕႻႲႱ Ց Ⴝ Ⴑ ǂȌȵ
ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕͩ ÒǍƨ ŷƠƠǘɊǘȌȂ ǂȌȵǾɔǴŷ ΈΕͩΒͩΕΉ ǂȌȵ ÇɊǘȵǴǘȂǄ
ȿɔƕȿƨɊ ȂɔǾƕƨȵȿ Ǆǘɳƨȿ

ᄽᅒႻႲႾᅢႿ Ⴝ ᅕٝӎՉٯ ᅕᅒ Ⴛ ႲՕᅢᅕ Ⴝ ᅕٝӎ⎧⎪⎩ՉᅕᅒՕٯ Ⴛ Ⴞᅒ Ⴛ ႲႿ Չ ᅕᅒ Ⴛ ႲՕ⎫⎪⎭ᅢᅕ
Ⴝ ⎧

⎪⎩
ᅕٝӎٯ Չᅕ Ⴜ Ⴒᅒ Օᅢᅕ⎫⎪⎭ႻႾᅒ Ⴛ ႲႿ⎧⎪⎩ٯᅕٝӎՉᅕ Ⴜ Ⴒᅒ Ⴛ ႲՕᅢᅕ⎫⎪⎭Ⴝ ᅢᄽᅒႾᅢႿ Ⴛ Ⴞᅒ Ⴛ ႲႿᅢᄽᅒႻႲႾᅢႿ

ýƨ ƠƨƠɔƙƨ ɊǍŷɊ ԕႲ Ⴜ Ⴞᅒ Ⴛ ႲႿᅢԡᄽᅒႻႲႾᅢႿ Ⴝ ᅢᄽᅒႾᅢႿͩ ÒǍƨ ǘȂƠɔƙɊǘȌȂ
ǍʁȱȌɊǍƨȿǘȿ ȿɊŷɊƨȿ ɊǍŷɊ ᄽᅒႾᅢႿ Ⴝ ٨ᅒᅐႽႲ ᅢႲႼᅐᅢ ͨ ȿȌ ɶƨ ƙȌȂƙǴɔƠƨ ɊǍŷɊᄽᅒႻႲႾᅢႿ Ⴝ ٨ᅒႻႲᅐႽႲ ᅢႲႼᅐᅢ ͩ

¹ȵȌƕǴƨǾ Ιͩ ΕͩΔͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕ ŷȂƠ ᅒͨ

Չᅕ Ⴛ Ⴒᅒ Ⴛ ႲՕ Ⴝ ᅕٯᅐႽႱ Չ ᅐᅒՕ Ⴞᅒ Ⴛ ႲႿᅕႼᅐ ᆡ
Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ ÒǍƨ ÇɊǘȵǴǘȂǄ ȿƨȵǘƨȿ ǘȿ

ᄽᅒႾᅢႿ Ⴝۚ ᅕٝӎՉᅕᅒՕᅢᅕٯ Ⴝ
ᅒ٩ᅐႽႲ ᅢႲ Ⴜ ᅐ ᅢ Ⴝ ᅢᅒႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ߂ႾႲ Ⴜ ᅒᅢႿ ᆡ

ÇǘȂƙƨ Յ ႱᅒႻႲ Ց Ⴝ Ⴑ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅒͨ ǘɊ ǂȌǴǴȌɶȿ ɊǍŷɊ

ᅕٝӎՉᅕٯ Ⴛ Ⴒᅒ Ⴛ ႲՕᅢᅕ Ⴝ ႲᅢԙᄽᅒႻႲႾᅢႿ Ⴜ Չ Ⴑᅒ Ⴛ ႲՕԥႽ Ԛ ᅢᅒႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ߂ႾႲ Ⴜ ᅒᅢႿԦ ԙ ႲႲ Ⴜ Ⴞᅒ Ⴛ ႲႿᅢԥ
Ⴝ Ԝٯᅕٝӎ ՉᅕᅒՕᅢᅕԨ ԝٯᅐٝӎ Ⴞᅒ Ⴛ ႲႿᅐ ᅢᅐԩ
Ⴝ ⎩⎪⎧ᅕٝӎٯ

ᅕٯᅐႽႱ Չ ᅐᅒՕ Ⴞᅒ Ⴛ ႲႿᅕႼᅐ⎫⎪⎭ᅢᅕ ᆡ
5ɾɊȵŷƙɊǘȂǄ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊ Ȍǂ ᅢᅕ ǂȵȌǾ ƕȌɊǍ ȿǘƠƨȿ Ȍǂ ɊǍƨ ƨȴɔŷɊǘȌȂ
ƨȿɊŷƕǴǘȿǍƨȿ ɊǍƨ ǘƠƨȂɊǘɊʁͩ



ΛΒ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

¹ȵȌƕǴƨǾ Ιͩ ΕͩΕͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕ ŷȂƠ ᅒͨ ƠƨǾȌȂȿɊȵŷɊƨ
ɊǍŷɊ ᅒО ՉᅕᅒՕ Ⴝ ᅐٝӎႾႼႲႿᅒႼᅐٯ ԙᅒᅐ ԥ ᅐᅕ ᆡ
Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ &ȌȂȿǘƠƨȵ ɊǍƨ ȱŷȵɊǘŷǴ ǂȵŷƙɊǘȌȂ ƨɾȱŷȂȿǘȌȂ

ႲႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ߂ႾႲ Ⴜ ᅒᅢႿ Ⴝ ᅒٯᅐႽႲ ᆀᅐႲ Ⴜ ᅐᅢ ᆡ
ÒȌ ȿȌǴɳƨ ǂȌȵ ᆀႲᆠ ᆀႳᆠ Н ᆠ ᆀᅒͨ ǾɔǴɊǘȱǴʁ ƕȌɊǍ ȿǘƠƨȿ Ȍǂ ɊǍǘȿ ƨȴɔŷɊǘȌȂ ƕʁႲ Ⴜ ᅎᅢ ǂȌȵ ȿȌǾƨ Ⴒ ௜ ᅎ ௜ ᅒ ŷȂƠ ȿƨɊ ᅢ Ⴝ ᅎႼႲ ɊȌ ȌƕɊŷǘȂ

ᆀᅎ Ⴝ ႲԕႲ Ⴜ Ⴒᅎ ԡԕႲ Ⴜ Ⴓᅎ ԡ߂ ԕႲ Ⴜ ᅎႼႲᅎ ԡԕႲ Ⴜ ᅎႻႲᅎ ԡ߂ ԕႲ Ⴜ ᅒᅎ ԡႽ ᅎᅒႼႲႾᅎ Ⴜ ႲႿႾᅎ Ⴜ ႳႿ߂ႾႲႿႾႼႲႿႾႼႳႿ߂Ⴞᅒ Ⴜ ᅎႿ Ⴝ ႾႼႲႿᅒႼᅎ ᅎᅒႼႲႾᅎ Ⴜ ႲႿОႾᅒ Ⴜ ᅎႿО ᆡ
5ɾɊȵŷƙɊǘȂǄ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊ Ȍǂ ᅢᅕ ǂȵȌǾ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ Ǆǘɳƨȿ

ՉᅕᅒՕ Ⴝ ЪᅢᅕЫ⎧⎪⎩ ᅢᅒႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ߂ႾႲ Ⴜ ᅒᅢႿ⎫⎪⎭ Ⴝ ЪᅢᅕႼᅒЫ⎧⎪⎩ ႲႾႲ Ⴜ ᅢႿႾႲ Ⴜ ႳᅢႿ߂ႾႲ Ⴜ ᅒᅢႿ⎫⎪⎭
Ⴝ ЪᅢᅕႼᅒЫ⎧⎪⎩ ᅒٯᅐႽႲ ᆀᅐႲ Ⴜ ᅐᅢ⎫⎪⎭ Ⴝ ᅒٯᅐႽႲᆀᅐЪᅢᅕႼᅒЫ⎧⎪⎩ ႲႲ Ⴜ ᅐᅢ⎫⎪⎭ Ⴝ ᅒٯᅐႽႲᆀᅐ ᅐᅕႼᅒ
Ⴝ ᅒٯᅐႽႲႾႼႲႿᅒႼᅐ ᅐᅒႼႲႾᅐ Ⴜ ႲႿОႾᅒ Ⴜ ᅐႿОᅐᅕႼᅒ Ⴝ ႲᅒО ᅐٝӎٯ ႾႼႲႿᅒႼᅐ ԙᅒᅐ ԥ ᅐᅕ ᆡ

OȌȵ ǘȂɊƨǄƨȵ ȱŷȵɊǘɊǘȌȂȿ ɶǘɊǍ ᅒ ȱŷȵɊȿͨ ɊǍƨȵƨ ǘȿ ŷ ɳƨȵʁ ȿǘǾǘǴŷȵ ƨɾȱȵƨȿ΂
ȿǘȌȂ ǂȌȵ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿͩ �ȿ ŷ ƙȌȂȿƨȴɔƨȂƙƨͨ ɊǍƨ ǄƨȂƨȵŷɊǘȂǄ
ȿƨȵǘƨȿ ǂȌȵ ŷǴǴ ǘȂɊƨǄƨȵ ȱŷȵɊǘɊǘȌȂȿ ǘȿ ƨɾȱȵƨȿȿƨƠ ŷȿ ŷȂ ǘȂǂǘȂǘɊƨ ȱȵȌƠɔƙɊͩ

¹ȵȌȱȌȿǘɊǘȌȂ Ιͩ ΕͩΖ ΆbȂɊƨǄƨȵ ȱŷȵɊǘɊǘȌȂ ȿƨȵǘƨȿ·ͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ
ǘȂɊƨǄƨȵȿ ᅒͨ ɶƨ Ǎŷɳƨ

ᅕٝӎᅗᅒႾᅕႿᅢᅕٯ Ⴝ
ᅒ٩ᅐႽႲ ᅢႲ Ⴜ ᅢᅐ ŷȂƠ ᅕٝӎᅗႾᅕႿᅢᅕٯ Ⴝ٩ᅐٝӎ ႲႲ Ⴜ ᅢᅐႻႲ ᆡ

bȂƠɔƙɊǘɳƨ ȱȵȌȌǂ Ȍǂ ǂǘȵȿɊ ǘƠƨȂɊǘɊʁͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅒͨ ȿƨɊ

ᄱᅒႾᅢႿ Ⴝۚ ᅕٝӎᅗᅒႾᅕႿᅢᅕٯ ᆡ
ýǍƨȂ ᅒ Ⴝ Ⴑͨ ɶƨ ȿƨƨ ɊǍŷɊ ᄱႱႾᅢႿ Ⴝ Ⴒ ƕƨƙŷɔȿƨ ɶƨ Ǎŷɳƨ ᅗႱႾႱႿ Ⴝ Ⴑ
ŷȂƠ ᅗႱႾᅕ Ⴛ ႲႿ Ⴝ Ⴑ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕͩ ÒǍƨ ŷƠƠǘɊǘȌȂ
ǂȌȵǾɔǴŷ ΈΖͩΒͩΕΉ ǂȌȵ ǘȂɊƨǄƨȵ ȱŷȵɊǘɊǘȌȂȿ Ǆǘɳƨȿ

ᄱᅒႻႲႾᅢႿ Ⴝ ᅕٝӎᅗᅒႻႲႾᅕႿᅢᅕٯ Ⴝ ᅕٝӎԕᅗᅒႾᅕٯ Ⴜ ႲႿ Ⴛ ᅗᅒႻႲႾᅕ Ⴜ ᅒ Ⴜ ႲႿԡ ᅢᅕ
Ⴝ ᅢᄱᅒႾᅢႿ Ⴛ ᅢᅒႻႲ ᄱᅒႻႲႾᅢႿ ᆠ

ŷȂƠ ɶƨ ƠƨƠɔƙƨ ɊǍŷɊ ႾႲ Ⴜ ᅢᅒႻႲႿᄱᅒႻႲႾᅢႿ Ⴝ ᅢᄱᅒႾᅢႿͩ ÒǍƨ ǘȂƠɔƙɊǘȌȂ
ǍʁȱȌɊǍƨȿǘȿ ȿɊŷɊƨȿ ɊǍŷɊ ᄱᅒႾᅢႿ Ⴝ ٨ᅒᅐႽႲ ᅢ ႾႲ Ⴜ ᅢᅐႿႼႲͨ ȿȌ ɶƨ ƙȌȂƙǴɔƠƨ
ɊǍŷɊ ᄱᅒႻႲႾᅢႿ Ⴝ ٨ᅒႻႲᅐႽႲᅢ ႾႲ Ⴜ ᅢᅐႿႼႲͩ



&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ QƨȂƨȵŷɊǘȂǄ OɔȂƙɊǘȌȂȿ ΛΓ

&ȌɔȂɊǘȂǄ ȱȵȌȌǂ Ȍǂ ɊǍƨ ȿƨƙȌȂƠ ǘƠƨȂɊǘɊʁͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅐͨ
ɶƨ Ǎŷɳƨ

ȌȵƠ
⎧
⎪⎩

ႲႲ Ⴜ ᅢᅐႻႲ Ⴜ Ⴒ⎫⎪⎭ Ⴝ ȌȵƠ
⎧
⎪⎩
⎭⎪⎫ᅕٝӎᅢႾᅐႻႲႿႾᅕႻႲႿٯ Ⴝ ᅐ Ⴛ Ⴒ ᆡ

bɊ ǂȌǴǴȌɶȿ ɊǍŷɊ

ЪᅢᅕЫ⎧⎪⎩٩ᅐٝӎ ႲႲ Ⴜ ᅢᅐႻႲ⎫⎪⎭ Ⴝ ЪᅢᅕЫ⎧⎪⎩ᅕႼႲ٩ᅐႽႱ ႲႲ Ⴜ ᅢᅐႻႲ⎫⎪⎭Ⴝ ЪᅢᅕЫԕႾႲ Ⴛ ᅢ Ⴛ ᅢႳ Ⴛ ᅢႴ Ⴛ߂ႿႾႲ Ⴛ ᅢႳ Ⴛ ᅢႵ Ⴛ ᅢႷ Ⴛ߂Ⴟ߂ႾႲ Ⴛ ᅢᅕ Ⴛ ᅢႳᅕ Ⴛ ᅢႴᅕ Ⴛ߂Ⴟԡ ᆠ
ŷȂƠ ɊǍǘȿ ǘȂǂǘȂǘɊƨ ȱȵȌƠɔƙɊ ǘȿ ŷ ɶƨǴǴ΂ƠƨǂǘȂƨƠ ƨǴƨǾƨȂɊ ǘȂ ɊǍƨ ǂȌȵǾŷǴ
ȱȌɶƨȵ ȿƨȵǘƨȿ ȵǘȂǄ ӖЪЪᅢЫЫͩ �ȌȵƨȌɳƨȵͨ ɶƨ ȿƨƨ ɊǍŷɊ ɊǍƨ ƙȌƨǂǂǘƙǘƨȂɊ Ȍǂᅢᅕ ǘȿ ɊǍƨ ȂɔǾƕƨȵ Ȍǂ ȿȌǴɔɊǘȌȂȿ ႾᅅႱᆠ ᅅႲᆠ Н ᆠ ᅅᅕႼႲႿ ٝ ӎᅕ ɊȌ ɊǍƨ ƨȴɔŷɊǘȌȂᅕ Ⴝ ᅅႱ Ⴛ ႳᅅႲ Ⴛ ႴᅅႳ Ⴛ߂ႻᅕᅅᅕႼႲͩ ÒǍɔȿͨ ɊǍǘȿ ȿȌǴɔɊǘȌȂ ȿƨɊ ƙȌȂȿǘȿɊȿ Ȍǂ
ɊǍƨ ȱŷȵɊǘɊǘȌȂȿ Ⴞᅕᅅ቎ᆵᆫ ᆠ Н ᆠ Ⴓᅅᆫᆠ ႲᅅᆪႿ Ȍǂ ɊǍƨ ǘȂɊƨǄƨȵ ᅕͩ

¹ȵȌƕǴƨǾ Ιͩ ΕͩΗͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕͨ |ƨɊ ᅘႾᅕႿ ƕƨ ɊǍƨ
ȂɔǾƕƨȵ Ȍǂ ȱŷȵɊǘɊǘȌȂȿ Ȍǂ ᅕ ǘȂɊȌ ƠǘȿɊǘȂƙɊ ȱŷȵɊȿ ŷȂƠ ǴƨɊ ᅗȌƠƠႾᅕႿ ƕƨ ɊǍƨ
ȂɔǾƕƨȵ Ȍǂ ȱŷȵɊǘɊǘȌȂȿ Ȍǂ ᅕ ǘȂɊȌ ȌƠƠ ȱŷȵɊȿͩ -ƨǾȌȂȿɊȵŷɊƨ ɊǍŷɊᅘႾᅕႿ Ⴝ ᅗȌƠƠႾᅕႿ ᆡ
ÇǮƨɊƙǍ Ȍǂ ȱȵȌȌǂͩ ÇǘȂƙƨ ɊǍƨ ȵƨȿȱƨƙɊǘɳƨ ǄƨȂƨȵŷɊȌȵǘȂǄ ȿƨȵǘƨȿ ŷȵƨٯᅕٝӎᅘႾᅕႿᅢᅕ Ⴝ ႾႲ Ⴛ ᅢႿႾႲ Ⴛ ᅢႳႿႾႲ Ⴛ ᅢႴႿ߂ Ⴝ٩ᅐٝӎႾႲ Ⴛ ᅢᅐႻႲႿ
ᅕٝӎᅗȌƠƠႾᅕႿᅢᅕٯ Ⴝ ႾႲ Ⴛ ᅢ Ⴛ ᅢႳ Ⴛ߂ႿႾႲ Ⴛ ᅢႴ Ⴛ ᅢႷ Ⴛ߂ႿႾႲ Ⴛ ᅢႶ Ⴛ ᅢႲႱ Ⴛ߂Ⴟ߂ Ⴝ٩ᅐٝӎ ႲႲ Ⴜ ᅢႳᅐႻႲ ᆠ
ɶƨ Ǎŷɳƨ

٩ᅐٝӎႾႲ Ⴛ ᅢᅐႻႲႿ Ⴝ٩ᅐٝӎ ԚႲ Ⴜ ᅢႳႾᅐႻႲႿႲ Ⴜ ᅢᅐႻႲ Ԧ
Ⴝ ٨ᅐٝӎႾႲ Ⴜ ᅢႳႾᅐႻႲႿႿ٨ᅐٝӎႾႲ Ⴜ ᅢᅐႻႲႿ Ⴝ٩ᅐٝӎ ႲႲ Ⴜ ᅢႳᅐႻႲ ᆡ

5ɾƨȵƙǘȿƨȿ

¹ȵȌƕǴƨǾ Ιͩ ΕͩΘͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɔȿƨ ɊǍƨ ȱȌɶƨȵ
ƙȌȂɳƨȵȿǘȌȂ ǘƠƨȂɊǘɊʁ ɊȌ ȿǍȌɶ ɊǍŷɊ

Ⴞᅢ Ⴛ ႲႿᅕ Ⴝ ᅔٝӖٯ Չ ᅕ Ⴛ ႲᅔႻ ႲՕᅢᅔ ᆡ
¹ȵȌƕǴƨǾ Ιͩ ΕͩΙͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȱȵȌɳƨ ɊǍŷɊ

Չ ᅕ Ⴛ ႲᅔႻ ႲՕ Ⴝ ᅒٝӖԙᅕᅒԥٯ Չ ᅒᅔՕ ᆡ
¹ȵȌƕǴƨǾ Ιͩ ΕͩΚͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȱȵȌɳƨ ɊǍŷɊ

Ա ᅕ Ⴛ ႲᅔႻ ႲԽ Ⴝ ᅒٝӖٯ ԱᅕᅒԽ ԙ ᅒᅔԥ ᆡ





Ε
½ƨƙɔȵȵƨȂƙƨ ½ƨǴŷɊǘȌȂȿ

&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ
|ŷȿɊ ɔȱƠŷɊƨƠͯ ΓΗ �ȌɳƨǾƕƨȵ ΔΒΔΓ

ΚͩΒ "ƨȵȂȌɔǴǴǘ �ɔǾƕƨȵȿ

� ǂŷǾȌɔȿ ȿƨȴɔƨȂƙƨ Ȍǂ ȵŷɊǘȌȂŷǴ ȂɔǾƕƨȵȿ ǴƨŷƠȿ ɊȌ ŷ ǂȌȵǾɔǴŷ ǂȌȵ ɊǍƨ
ȿɔǾ Ȍǂ ᅔ΂ɊǍ ȱȌɶƨȵȿ Ȍǂ ɊǍƨ ǂǘȵȿɊ ᅕ ȱȌȿǘɊǘɳƨ ǘȂɊƨǄƨȵȿͩ ýƨ ƕƨǄǘȂ ƕʁ
ƨɾŷǾǘȂǘȂǄ ɊǍƨ ǂǘȵȿɊ ɊǍȵƨƨ ƙŷȿƨȿͩ

¹ȵȌƕǴƨǾ ΚͩΒͩΓͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɳƨȵǘǂʁ ɊǍŷɊ

ᅕႼႲٯᅒႽႱᅒ Ⴝ ᅕႾᅕ Ⴜ ႲႿႳ Ⴝ ԙᅕႳ ԥ ᆡ
�ǴǄƨƕȵŷǘƙ ȿȌǴɔɊǘȌȂͩ "ʁ ȿɔǾǾǘȂǄ Ɋɶǘƙƨͨ ɶƨ ȌƕɊŷǘȂ

Ⴓ ԜᅕႼႲٯᅒႽႱᅒԨ Ⴝ ԙ Ⴑ Ⴛ Ⴒ Ⴛ߂ Ⴛ Ⴞᅕ Ⴜ ႲႿႻ Ⴞᅕ Ⴜ ႲႿႻ Ⴞᅕ Ⴜ ႳႿႻ߂ Ⴛ Ⴑ ԥႽ ԕ Ⴞᅕ Ⴜ ႲႿႻ Ⴞᅕ Ⴜ ႲႿႻ߂ Ⴛ Ⴞᅕ Ⴜ ႲႿԡ
Ⴝ ᅕٯᅒႽႱႾᅕ Ⴜ ႲႿ Ⴝ Ⴞᅕ Ⴜ ႲႿႾᅕႿ ᆡ

ႲႳႴ߁
ᅕ Ⴜ Ⴒ

ŷȵƨŷ Ⴝ ႲႳ Ⴞᅕ Ⴜ ႲႿᆬ Ⴛ ႲႳ Ⴞᅕ Ⴜ ႲႿ

¹ȵȌƕǴƨǾ ΚͩΒͩΔͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȱȵȌɳƨ ɊǍŷɊ

ᅕႼႲٯᅒႽႱᅒႳ Ⴝ Ⴞᅕ Ⴜ ႲႿᅕႾႳᅕ Ⴜ ႲႿႷ ᆡ
�ǴǄƨƕȵŷǘƙ ȿȌǴɔɊǘȌȂͩ ÇǘȂƙƨ ᅒႳ Ⴝ ᅒ⎧⎪⎩ᅒႼႲٯᅐႽႱ Ⴒ⎫⎪⎭ Ⴝ ᅒႼႲٯᅐႽႱ ᅒͨ ɶƨ Ǎŷɳƨ

Ⴔ ᅕႼႲٯᅒႽႱᅒႳ Ⴝ Ⴔ ᅕႼႲٯᅒႽႱ
ᅒႼႲٯᅐႽႱ ᅒ

Ⴝ ԟ Ⴒ Ⴛ ԕ Ⴓ Ⴛ Ⴓ ԡ Ⴛ߂ Ⴛ ԕ Ⴞᅕ Ⴜ ႲႿႻ Ⴞᅕ Ⴜ ႲႿ Ⴛ߂ Ⴛ Ⴞᅕ Ⴜ ႲႿ ԡႻ Ⴞᅕ Ⴜ ႲႿႻ ԕ Ⴞᅕ Ⴜ ႲႿ Ⴛ Ⴞᅕ Ⴜ ႳႿ ԡ Ⴛ߂ Ⴛ ԕ Ⴞᅕ Ⴜ ႲႿႻ Ⴞᅕ Ⴜ ႳႿႻ߂ Ⴛ Ⴒ ԡႻ Ⴞᅕ Ⴜ ႲႿႻ ԕ Ⴞᅕ Ⴜ ႳႿႻ Ⴞᅕ Ⴜ ႲႿ ԡ Ⴛ߂ Ⴛ ԕ Ⴒ Ⴛ Ⴓ Ⴛ߂ Ⴛ Ⴞᅕ Ⴜ ႲႿ ԡԫႽ ԗ ႾႳᅕ Ⴜ ႲႿႻ ԕ ႾႳᅕ Ⴜ ႲႿႻ ႾႳᅕ Ⴜ ႲႿ ԡ Ⴛ߂ Ⴛ ԕ ႾႳᅕ Ⴜ ႲႿႻ ႾႳᅕ Ⴜ ႲႿႻ߂ Ⴛ ႾႳᅕ Ⴜ ႲႿ ԡԣ
Ⴝ ᅕႼႲٯᅒႽႱ

ᅒႼႲٯᅐႽႱႾႳᅕ Ⴜ ႲႿ Ⴝ ႾႳᅕ Ⴜ ႲႿ ᅕႼႲٯᅒႽႱ
ᅒႼႲٯᅐႽႱ Ⴒ

Ⴝ ႾႳᅕ Ⴜ ႲႿ ᅕႼႲٯᅒႽႱᅒ Ⴝ ႾႳᅕ Ⴜ ႲႿᅕႾᅕ Ⴜ ႲႿႳ ᆡ
¹ȵȌƕǴƨǾ ΚͩΒͩΕͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȿǍȌɶ ɊǍŷɊ

ᅕႼႲٯᅒႽႱᅒႴ Ⴝ ԙᅕႳ ԥႳ Ⴝ ⎧
⎪⎩
ᅕႼႲٯᅒႽႱᅒ⎫⎪⎭

Ⴓ ᆡ
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ᅕႼႲ

߁
Ⴔ
ႳႲ

ႾᅕႼႲႿҰႾᅕႼႲႿᆬ

߁
ႴҰႴᆬ
ႳҰႳᆬႲҰႲᆬ

ႾᅕႼႲႿᅕ

OǘǄɔȵƨ ΕͩΎͭ ÒȵǘŷȂǄɔǴŷȵ ȵƨǄǘȌȂ ɔȿƨƠ
ɊȌ ƙȌǾȱɔɊƨ ɊǍƨ ȿɔǾ ቎ᆵᆫቋᆶᆪٮ ᅒᆭ

QƨȌǾƨɊȵǘƙ ȿȌǴɔɊǘȌȂͩ ýƨ ȿǍȌɶ ɊǍŷɊ ᅕႼႲᅒႽႱٮ ᅒႳ Ⴝ ႲႳԕᅕႳ ԡႾᅕ Ⴜ ႲႿႾᅕႿ ƕʁ
ƙȌǾȱɔɊǘȂǄ ɊǍƨ ŷȵƨŷ Ȍǂ ɊǍƨ ɊȵǘŷȂǄɔǴŷȵ ȵƨǄǘȌȂ ǘȂ OǘǄɔȵƨ ΚͩΓͩ

ýƨ ȂȌɶ ƙȌȂȿǘƠƨȵ ɊǍƨ ǄƨȂƨȵŷǴ ƙŷȿƨͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿᅔ ŷȂƠ ᅕͨ ȿƨɊ බᅔႾᅕႿ Ⴝۚ ᅕႼႲᅒႽႱٮ ᅒᅔͩ ÒȌ ɔȂƠƨȵȿɊŷȂƠ ɊǍǘȿ ǂǘȂǘɊƨ ȿɔǾͨ ɶƨ
ƙȵƨŷɊƨ ŷ ɊƨǴƨȿƙȌȱǘȂǄ ȿɔǾͨ ɔȿƨ ɊǍƨ ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾͨ ŷȂƠ ȵƨȌȵƠƨȵ
ɊǍƨ ȿɔǾȿ ɊȌ ȌƕɊŷǘȂ

ᅕᅔ Ⴝ ᅕႼႲٯᅒႽႱԗႾᅒ Ⴛ ႲႿᅔ Ⴜ ᅒᅔԣ Ⴝ ᅕႼႲٯᅒႽႱ
ᅔႼႲٯᅐႽႱԙᅔᅐ ԥᅒᅐ Ⴝ

ᅔႼႲٯᅐႽႱԙᅔᅐ ԥබᅐႾᅕႿ ᆡ
YƨȂƙƨͨ ɶƨ Ǎŷɳƨ ɊǍƨ ǂȌǴǴȌɶǘȂǄ ǾŷɊȵǘɾ ƨȴɔŷɊǘȌȂ

ጂጃጃጃጃጄ
ᅕᅕႳᅕႴ߁ᅕᅔႻႲ

ጅጆጆጆጆጇ
Ⴝ ጂጃጃጃጃጄ

Ⴒ Ⴑ Ⴑ ߂ ႱႲ Ⴓ Ⴑ ߂ ႱႲ Ⴔ Ⴔ ߂ Ⴑ߁ ߁ ߁ ߄ ԕᅔႻႲႱ߁ ԡ ԕᅔႻႲႲ ԡ ԕᅔႻႲႳ ԡ ߂ ԕᅔႻႲᅔ ԡ
ጅጆጆጆጆጇ
ጂጃጃጃጃጄ
බႱႾᅕႿබႲႾᅕႿබႳႾᅕႿ߁බᅔႾᅕႿ

ጅጆጆጆጆጇ
ÒȌ ǘȂɳƨȵɊ ɊǍƨ ԕႾᅔႻ ႲႿ Ұ ႾᅔႻ ႲႿԡ΂ǾŷɊȵǘɾͨ ȿɔȱȱȌȿƨ ɊǍŷɊ

ጂጃጃጃጃጄ
Ⴒ Ⴑ Ⴑ ߂ ႱႲ Ⴓ Ⴑ ߂ ႱႲ Ⴔ Ⴔ ߂ Ⴑ߁ ߁ ߁ ߄ ԕᅔႻႲႱ߁ ԡ ԕᅔႻႲႲ ԡ ԕᅔႻႲႳ ԡ ߂ ԕᅔႻႲᅔ ԡ

ጅጆጆጆጆጇ
ጂጃጃጃጃጄ
ᄬႱᄬႲᄬႳ߁ᄬᅔ

ጅጆጆጆጆጇ
Ⴝ ጂጃጃጃጃጄ

ႲႱႱ߁Ⴑ
ጅጆጆጆጆጇ

Ȍȵͨ ƨȴɔǘɳŷǴƨȂɊǴʁͨ ɊǍŷɊ ᅔᅐႽႱٮ ԕᅔႻႲᅐ ԡ ᄬᅐ Ⴝ ᆃᅔᆠႱ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ
ǘȂɊƨǄƨȵȿ ᅔͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅐͨ ɊǍƨ "ƨȵȂȌɔǴǴǘ ȂɔǾƕƨȵᄬᅐ ǘȿ ƠƨǂǘȂƨƠ ƕʁ ɊǍǘȿ ǘǾȱǴǘƙǘɊ ȵƨƙɔȵȵƨȂƙƨ ȵƨǴŷɊǘȌȂͩ ÒǍƨ ǂǘȵȿɊ ǂƨɶ
ɳŷǴɔƨȿ ŷȵƨ

ᅐ Ⴑ Ⴒ Ⴓ Ⴔ Ⴕ Ⴖ Ⴗ Ⴘ Ⴙ Ⴚ ႲႱ ႲႲ ႲႳᄬᅐ Ⴒ ႼႲႳ ႲႷ Ⴑ Ⴜ ႲႴႱ Ⴑ ႲႵႳ Ⴑ Ⴜ ႲႴႱ Ⴑ ႶႷႷ Ⴑ Ⴜ ႷႺႲႳႸႴႱ ÒŷƕǴƨ ΕͩΎͭ "ƨȵȂȌɔǴǴǘ ȂɔǾƕƨȵȿ

¹ȵȌȱȌȿǘɊǘȌȂ ΚͩΒͩΖͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅔ ŷȂƠ ᅕͨ ɶƨ Ǎŷɳƨ

බᅔႾᅕႿ Ⴝ ႲᅔႻ Ⴒ ᅔٯᅐႽႱ ԙᅔႻ Ⴒᅐ ԥᄬᅐ ᅕᅕႻႲႼᅐ ᆡ
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�ǴǄƨƕȵŷǘƙ ȱȵȌȌǂͩ bɊ ǘȿ ƨȂȌɔǄǍ ɊȌ ƠƨǾȌȂȿɊȵŷɊƨ ɊǍŷɊ ɊǍƨ ǘȂɳƨȵȿƨ Ȍǂ
ɊǍƨ ԕႾᅔ Ⴛ ႲႿ Ұ Ⴞᅔ Ⴛ ႲႿԡ΂ǾŷɊȵǘɾ ɶǍȌȿƨ Ⴞᅐᆠ ᅒႿ΂ƨȂɊȵʁ ǘȿ ԕ ᅐႻႲᅒ ԡ ǘȿ ɊǍƨ
ǾŷɊȵǘɾ ɶǍȌȿƨ Ⴞᅐᆠ ᅒႿ΂ƨȂɊȵʁ ǘȿ ႲᅐႻႲ ԕ ᅐႻႲᅐႼᅒԡᄬᅐႼᅒͩ "ʁ ȵƨǘȂƠƨɾǘȂǄ ɊǍƨ ȿɔǾͨ
ɔȿǘȂǄ ɊǍƨ ŷƕȿȌȵȱɊǘȌȂͨ ȿʁǾǾƨɊȵʁͨ ŷȂƠ ɊȵǘȂȌǾǘŷǴ ȵƨɳǘȿǘȌȂ ǘƠƨȂɊǘɊǘƨȿ
ȌȂ ƕǘȂȌǾǘŷǴ ƙȌƨǂǂǘƙǘƨȂɊȿͨ ŷȂƠ ȵƨƙȌǄȂǘʌǘȂǄ ɊǍƨ ƠƨǂǘȂǘȂǄ "ƨȵȂȌɔǴǴǘ
ȵƨƙɔȵȵƨȂƙƨͨ ɶƨ ȿƨƨ ɊǍŷɊ ɊǍƨ Ⴞᅎᆠ ᅒႿ΂ƨȂɊȵʁ ǘȂ ɊǍƨ ǾŷɊȵǘɾ ȱȵȌƠɔƙɊ ǘȿ

ᅎٯᅐႽᅒ ԙᅎ Ⴛ Ⴒᅐ ԥ Ⴒᅐ Ⴛ Ⴒ ԙ ᅐ Ⴛ Ⴒᅐ Ⴜ ᅒԥᄬᅐႼᅒ Ⴝ ᅎႼᅒٯӍႽႱ ႲӍ Ⴛ ᅒ Ⴛ Ⴒ ԙ ᅎ Ⴛ ႲӍ Ⴛ ᅒԥ ԙӍ Ⴛ ᅒ Ⴛ ႲӍ ԥᄬӍ
Ⴝ ᅎႼᅒٯӍႽႱ Ⴒᅎ Ⴛ Ⴓ ԙ ᅎ Ⴛ ႳӍ Ⴛ ᅒ Ⴛ Ⴒԥ ԙӍ Ⴛ ᅒ Ⴛ Ⴒᅒ Ⴛ Ⴒ ԥᄬӍ
Ⴝ Ⴒᅎ Ⴛ Ⴓ ԙ ᅎ Ⴛ Ⴓᅒ Ⴛ Ⴒԥ ᅎႼᅒٯӍႽႱԙᅎ Ⴜ ᅒ Ⴛ ႲӍ ԥᄬӍ
Ⴝ Ⴒᅎ Ⴛ Ⴓ ԙ ᅎ Ⴛ Ⴓᅎ Ⴜ ᅒ Ⴛ ႲԥᆃᅎႼᅒᆠႱ Ⴝ ᆃᅎᆠᅒ ᆡ

5ɾƨȵƙǘȿƨȿ

¹ȵȌƕǴƨǾ ΚͩΒͩΗͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɊǍƨ "ƨȵȂȌɔǴǴǘ ȂɔǾͽ
ƕƨȵ ᄬᅕ ǘȿ ƠƨǂǘȂƨƠ ɊǍƨ ȵƨƙɔȵȵƨȂƙƨ

Ⴞᅕ Ⴛ ႲႿᄬᅕ Ⴝ ႼᅕႼႲٯᅒႽႱ ԛᅕ Ⴛ Ⴒᅒ ԧᄬᅒ
ŷȂƠ ɊǍƨ ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂ ᄬႱ Ⴝ Ⴒͩ

Άǘ· ¹ȵȌɳƨ ɊǍŷɊ ᅢ
ƨɾȱႾᅢႿ Ⴜ Ⴒ Ⴝ ᅐٝӎᄬᅐٯ ᅢᅐᅐО ᆡ

Άǘǘ· Ûȿƨ ɊǍƨ ȱŷȵɊ Άǘ· ɊȌ ƠƨǾȌȂȿɊȵŷɊƨ ɊǍŷɊ ᄬႳᅐႻႲ Ⴝ Ⴑ ǂȌȵ ŷǴǴ ᅐ ௝ Ⴒͩ

ΚͩΓ ÇȌǴɳǘȂǄ ½ƨƙɔȵȵƨȂƙƨȿ

QƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ŷȵƨ ǾŷƠƨ ȿȌ ȿȌǴɳƨ ȵƨƙɔȵȵƨȂƙƨȿͩ ýƨ ǘǴǴɔȿɊȵŷɊƨ
ɊǍǘȿ ǂƨŷɊɔȵƨ ɶǘɊǍ ɊɶȌ ƨɾŷǾȱǴƨȿͩ

-ƨǂǘȂǘɊǘȌȂ ΚͩΓͩΓͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɊǍƨ &ǍƨƕʁȿǍƨɳ
ȱȌǴʁȂȌǾǘŷǴȿ ΆȌǂ ɊǍƨ ǂǘȵȿɊ ǮǘȂƠ· ŷȵƨ ƠƨǂǘȂƨƠ ƕʁ ɊǍƨ ȵƨƙɔȵȵƨȂƙƨᄾᅕႻႳႾᅢႿ Ⴝ ႳᅢᄾᅕႻႲႾᅢႿ Ⴜ ᄾᅕႾᅢႿ ŷȂƠ ɊǍƨ ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂȿ ᄾႱႾᅢႿ Ⴝ Ⴒ
ŷȂƠ ᄾႲႾᅢႿ Ⴝ ᅢͩ ÒǍƨ ȂƨɾɊ ǂƨɶ &ǍƨƕʁȿǍƨɳ ȱȌǴʁȂȌǾǘŷǴȿ ŷȵƨ

ᄾႳႾᅢႿ Ⴝ ႳᅢႳ Ⴜ Ⴒ ᆠ ᄾႵႾᅢႿ Ⴝ ႹᅢႵ Ⴜ ႹᅢႳ Ⴛ Ⴒ ᆠᄾႴႾᅢႿ Ⴝ ႵᅢႳ Ⴜ Ⴔᅢ ᆠ ᄾႶႾᅢႿ Ⴝ ႲႷᅢႶ Ⴜ ႳႱᅢႴ Ⴛ Ⴖᅢ ᆡ
¹ȵȌƕǴƨǾ ΚͩΓͩΔͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɳƨȵǘǂʁ ɊǍŷɊ

ᄾᅕԕƙȌȿႾᆇႿԡ Ⴝ ƙȌȿႾᅕᆇႿ ᆡ



ΛΘ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

bȂƠɔƙɊǘɳƨ ȱȵȌȌǂͩ ýǍƨȂ ᅕ Ⴝ Ⴑ ŷȂƠ ᅕ Ⴝ Ⴒͨ ɶƨ Ǎŷɳƨ

ᄾႱԕƙȌȿႾᆇႿԡ Ⴝ Ⴒ Ⴝ ƙȌȿԕႾႱႿᆇԡ ᄾႲԕƙȌȿႾᆇႿԡ Ⴝ ƙȌȿႾᆇႿ Ⴝ ƙȌȿԕႾႲႿᆇԡ ᆠ
ȿȌ ɊǍƨ ƕŷȿƨ ƙŷȿƨȿ ǍȌǴƠͩ �ȿȿɔǾƨ ɊǍŷɊ ɊǍƨ ǂȌȵǾɔǴŷ ǍȌǴƠȿ ǂȌȵ ŷǴǴ
ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ Ǵƨȿȿ ɊǍŷȂ ᅕ Ⴛ Ⴓͩ ÛȿǘȂǄ ɊǍƨ ɊȵǘǄȌȂȌǾƨɊȵǘƙ
ǘƠƨȂɊǘɊʁ Ⴓ ƙȌȿႾᆕႿ ƙȌȿႾᆗႿ Ⴝ ƙȌȿႾᆕ Ⴛ ᆗႿ Ⴛ ƙȌȿႾᆕ Ⴜ ᆗႿͨ ɊǍƨ ƠƨǂǘȂǘȂǄ
ȵƨƙɔȵȵƨȂƙƨͨ ŷȂƠ ɊǍƨ ǘȂƠɔƙɊǘȌȂ ǍʁȱȌɊǍƨȿǘȿ Ǆǘɳƨȿ

ᄾᅕႻႳԕƙȌȿႾᆇႿԡ Ⴝ ႳԕƙȌȿႾᆇႿԡ ᄾᅕႻႲԕƙȌȿႾᆇႿԡ Ⴜ ᄾᅕԕƙȌȿႾᆇႿԡႽ Ⴓ ƙȌȿႾᆇႿ ƙȌȿԕႾᅕႻႲႿᆇԡ Ⴜ ƙȌȿႾᅕᆇႿႽ ƙȌȿԕႾᅕႻႲႿᆇ Ⴛ ᆇԡ Ⴛ ƙȌȿԕႾᅕႻႲႿᆇ Ⴜ ᆇԡ Ⴜ ƙȌȿႾᅕᆇႿႽ ƙȌȿԕႾᅕႻႳႿᆇԡ ᆡ
½ƨǾŷȵǮ ΚͩΓͩΕͩ ÒǍƨ ȿŷǾƨ ɊȵǘǄȌȂȌǾƨɊȵǘƙ ǘƠƨȂɊǘɊʁ ŷǴȿȌ ǘǾȱǴǘƨȿ ɊǍŷɊͨ
ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅔ ŷȂƠ ᅕ ȿŷɊǘȿǂʁǘȂǄ ᅔ ௝ ᅕͨ ɶƨ Ǎŷɳƨ

ႳᄾᅔႾᅢႿᄾᅕႾᅢႿ Ⴝ ႳᄾᅔԕƙȌȿႾᆇႿԡ ᄾᅕԕƙȌȿႾᆇႿԡႽ Ⴓ ƙȌȿႾᅔᆇႿ ƙȌȿႾᅕᆇႿႽ ƙȌȿႾᅔᆇ Ⴛ ᅕᆇႿ Ⴛ ƙȌȿႾᅔᆇ Ⴜ ᅕᆇႿႽ ᄾᅔႻᅕႾᅢႿ Ⴛ ᄾᅔႼᅕႾᅢႿ ᆡ
½ƨǾŷȵǮ ΚͩΓͩΖͩ ÇǘȂƙƨ ƙȌȿԕႾႳᅒ Ⴜ ႲႿᆏႳ ԡ ǂȌȵ ŷǴǴ ǘȂɊƨǄƨȵȿ ᅒͨ ɶƨ ȿƨƨ ɊǍŷɊ
ɊǍƨ ʌƨȵȌȿ Ȍǂ ᄾᅕႾᅢႿ ٝ ӖЪᅢЫ ŷȵƨ ƙȌȿԕ ႳᅒႼႲႳᅕ ᆏԡ ǂȌȵ ŷǴǴ Ⴒ ௜ ᅒ ௜ ᅕͩ

¹ȵȌȱȌȿǘɊǘȌȂ ΚͩΓͩΗ Ά&ǍƨƕʁȿǍƨɳ ȿƨȵǘƨȿ·ͩ ÇƨɊɊǘȂǄ

ᄐႾᅛႿ Ⴝۚ ᅕٝӎᄾᅕႾᅢႿٯ ᅛᅕ ٝ ӑЪᅢЫЪЪᅛЫЫ ᆠ
ɶƨ Ǎŷɳƨ ᄐႾᅛႿ Ⴝ Ⴒ Ⴜ ᅢᅛႲ Ⴜ Ⴓᅢᅛ Ⴛ ᅛႳ ᆡ
Çƨȵǘƨȿ ȱȵȌȌǂͩ ÒǍƨ ƕŷȿǘƙ ǾŷȂƨɔɳƨȵȿ ɶǘɊǍ ǄƨȂƨȵŷɊǘȂǄ ȿƨȵǘƨȿ ǄǘɳƨᄐႾᅛႿ Ⴜ ᄾႱႾᅢႿ Ⴜ ᄾႲႾᅢႿᅛᅛႳ Ⴝ ᅕٝӎᄾᅕႻႳႾᅢႿٯ ᅛᅕႽ Ⴓᅢ ᅕٝӎᄾᅕႻႲႾᅢႿٯ ᅛᅕ Ⴜ ᅕٝӎᄾᅕႾᅢႿٯ ᅛᅕႽ Ⴓᅢ ԙᄐႾᅛႿ Ⴜ ᄾႱႾᅢႿᅛ ԥ Ⴜ ᄐႾᅛႿ
ȿȌ ɶƨ ȌƕɊŷǘȂ ႾႲ Ⴜ Ⴓᅢᅛ Ⴛ ᅛႳႿᄐႾᅛႿ Ⴝ Ⴒ Ⴛ ᅢᅛ Ⴜ Ⴓᅢᅛ Ⴝ Ⴒ Ⴜ ᅢᅛͩ
¹ȵȌƕǴƨǾ ΚͩΓͩΘͩ OǘȂƠ ŷ ƙǴȌȿƨƠ΂ǂȌȵǾ ǂȌȵ ᄾᅕႾᅢႿͩ
Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ úǘƨɶǘȂǄ Ⴒ Ⴜ Ⴓᅢᅛ Ⴛ ᅛႳ ŷȿ ŷ ȱȌǴʁȂȌǾǘŷǴ ǘȂ ᅛͨ ɶƨ ȿƨƨ
ɊǍŷɊ ᅛ Ⴝ ႲႳԕႳᅢ ү ႵᅢႳٹ Ⴜ Ⴕԡ Ⴝ ᅢ ү ᅢႳٹ Ⴜ Ⴒ ŷȂƠ ɶƨ ȌƕɊŷǘȂ

Ⴒ Ⴜ Ⴓᅢᅛ Ⴛ ᅛႳ Ⴝ ԕႲ Ⴜ Ⴞᅢ ႼٹᅢႳ Ⴜ ႲႿ ᅛԡԕႲ Ⴜ Ⴞᅢ ႻٹᅢႳ Ⴜ ႲႿ ᅛԡ ᆡ
ÒǍƨ ȱŷȵɊǘŷǴ ǂȵŷƙɊǘȌȂ ƠƨƙȌǾȱȌȿǘɊǘȌȂ Ȍǂ ɊǍƨ &ǍƨƕʁȿǍƨɳ ȿƨȵǘƨȿ ǘȿ

ᄐႾᅛႿ Ⴝ Ⴒ Ⴜ ᅢᅛႲ Ⴜ Ⴓᅢᅛ Ⴛ ᅛႳ Ⴝ ᆀႲ Ⴜ Ⴞᅢ ႼٹᅢႳ Ⴜ ႲႿᅛ Ⴛ ᆁႲ Ⴜ Ⴞᅢ ႻٹᅢႳ Ⴜ ႲႿᅛ ᆡ



&ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ ½ƨƙɔȵȵƨȂƙƨ ½ƨǴŷɊǘȌȂȿ ΛΙ

�ȿ ᆀԕႲ Ⴜ Ⴞᅢ ႻٹᅢႳ Ⴜ ႲႿᅛԡ Ⴛ ᆁԕႲ Ⴜ Ⴞᅢ ႼٹᅢႳ Ⴜ ႲႿᅛԡ Ⴝ Ⴒ Ⴜ ᅢᅛͨ ɶƨ Ǎŷɳƨ

ᅛ Ⴝ ႲᅢႼٹᅢᆬႼႲ ۚ ᆀԗႲ Ⴜ ᅢႻٹᅢᆬႼႲᅢႼٹᅢᆬႼႲԣ Ⴝ Ⴒ Ⴜ ᅢᅢႼٹᅢᆬႼႲ ث ᆀ Ⴝ ԗ ႼٹᅢᆬႼႲᅢႼٹᅢᆬႼႲԣԗᅢႼٹᅢᆬႼႲႼႳٹᅢᆬႼႲ ԣ Ⴝ ႲႳᅛ Ⴝ ႲᅢႻٹᅢᆬႼႲ ۚ ᆁԗႲ Ⴜ ᅢႼٹᅢᆬႼႲᅢႻٹᅢᆬႼႲԣ Ⴝ Ⴒ Ⴜ ᅢᅢႻٹᅢᆬႼႲ ث ᆁ Ⴝ ԗ ᅢᆬႼႲٹᅢᆬႼႲႳٹᅢᆬႼႲԣԗᅢႻٹᅢᆬႼႲᅢႻٹ ԣ Ⴝ ႲႳ ᆡ
YƨȂƙƨͨ ƨɾȱŷȂƠǘȂǄ ᄐႾᅛႿ ŷȿ ŷ ȱȌɶƨȵ ȿƨȵǘƨȿ ȱȵȌƠɔƙƨȿ

ᄐႾᅢႿ Ⴝ ႲႳ⎧⎪⎩ ႲႲ Ⴜ Ⴞᅢ ႼٹᅢႳ Ⴜ ႲႿ ᅛ Ⴛ ႲႲ Ⴜ Ⴞᅢ ႻٹᅢႳ Ⴜ ႲႿ ᅛ⎫⎪⎭
Ⴝ ᅕٝӎ⎧⎪⎩Ⴞᅢٯ Ⴜ ᅢႳٹ Ⴜ ႲႿᅕ Ⴛ Ⴞᅢ ႻٹᅢႳ Ⴜ ႲႿᅕႳ ⎫

⎪⎭
ᅛᅕ

ɶǍǘƙǍ ʁǘƨǴƠȿ ᄾᅕႾᅢႿ Ⴝ ႲႳԭႾᅢႼٹᅢႳ Ⴜ ႲႿᅕ Ⴛ ႾᅢႻٹᅢႳ Ⴜ ႲႿᅕԹͩ ÛȿǘȂǄ ɊǍƨ
ƕǘȂȌǾǘŷǴ ɊǍƨȌȵƨǾͨ ɶƨ ŷǴȿȌ ȌƕɊŷǘȂ

ᄾᅕႾᅢႿ Ⴝ ႲႳ⎧⎩Ⴞᅢ Ⴜ ᅢႳٹ Ⴜ ႲႿᅕ Ⴛ Ⴞᅢ ႻٹᅢႳ Ⴜ ႲႿᅕ⎫⎭
Ⴝ ᅢᅕႳ ⎧

⎪⎩
ԜႲ Ⴜ ᅢႳٹ Ⴜ Ⴒᅢ Ԩᅕ Ⴛ ԜႲ Ⴛ ᅢႳٹ Ⴜ Ⴒᅢ Ԩᅕ⎫⎪⎭

Ⴝ ᅢᅕႳ ⎧
⎪⎩
ᅒٝӖԙᅕᅒԥٯ ႾႼႲႿᅒ ԜٹᅢႳ Ⴜ Ⴒᅢ Ԩᅒ Ⴛ ᅒٝӖԙᅕᅒԥٯ ԜٹᅢႳ Ⴜ Ⴒᅢ Ԩᅒ⎫⎪⎭

Ⴝ ᅢᅕ ᅒٝӖԙٯ ᅕႳᅒԥ ԜٹᅢႳ Ⴜ Ⴒᅢ ԨႳᅒ
Ⴝ ᅒٝӖٯ ԙ ᅕႳᅒԥ ႾᅢႳ Ⴜ ႲႿᅒ ᅢᅕႼႳᅒ ᆡ

ɶǍǘƙǍ ɊǍƨ ƠƨȿǘȵƨƠ ƙǴȌȿƨƠ΂ǂȌȵǾ ƨɾȱȵƨȿȿǘȌȂͩ

½ƨǾŷȵǮ ΚͩΓͩΙͩ OȵȌǾ ɊǍƨ ƙǴȌȿƨƠ΂ǂȌȵǾ ƨɾȱȵƨȿȿǘȌȂͨ ɶƨ ȿƨƨ ɊǍŷɊᄾᅕႾႼᅢႿ Ⴝ ႾႼႲႿᅕ ᄾᅕႾᅢႿ ǂȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵȿ ᅕͩ

¹ȵȌƕǴƨǾ ΚͩΓͩΚͩ OȌȵ ŷȂʁ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ȿȌǴɳƨ ɊǍƨ ȿǘǾɔǴ΂
ɊŷȂƨȌɔȿ ȵƨƙɔȵȵƨȂƙƨȿ ᅅᅕႻႲ Ⴝ Ⴖᅅᅕ Ⴛ ႲႳᅆᅕ ŷȂƠ ᅆᅕႻႲ Ⴝ Ⴓᅅᅕ Ⴛ Ⴖᅆᅕ
ȿŷɊǘȿǂʁǘȂǄ ɊǍƨ ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂȿ ᅅႱ Ⴝ Ⴒ ŷȂƠ ᅆႱ Ⴝ Ⴑͩ

Çƨȵǘƨȿ ȿȌǴɔɊǘȌȂͩ |ƨɊ ᅊ Ⴝۚ ᅕٝӎٮ ᅅᅕ ᅢᅕ ŷȂƠ ᅋ Ⴝۚ ᅕٝӎٮ ᅆᅕ ᅢᅕͩ ÒǍƨ ƕŷȿǘƙ
ǾŷȂƨɔɳƨȵȿ ɶǘɊǍ ǄƨȂƨȵŷɊǘȂǄ ǂɔȂƙɊǘȌȂȿ Ǆǘɳƨᅊ Ⴜ ᅅႱᅢ Ⴝ ᅕٝӎᅅᅕႻႲٯ ᅢᅕ Ⴝ Ⴖ ᅕٝӎᅅᅕٯ ᅢᅕ Ⴛ ႲႳ ᅕٝӎᅆᅕٯ ᅢᅕ Ⴝ Ⴖᅊ Ⴛ ႲႳᅋ

ᅋ Ⴜ ᅆႱᅢ Ⴝ ᅕٝӎᅆᅕႻႲٯ ᅢᅕ Ⴝ Ⴓ ᅕٝӎᅅᅕٯ ᅢᅕ Ⴛ Ⴖ ᅕٝӎᅆᅕٯ ᅢᅕ Ⴝ Ⴓᅊ Ⴛ Ⴖᅋ ᆠ
ȿȌ ႾႲ Ⴜ ႶᅢႿᅊ Ⴜ ႲႳᅋ Ⴝ Ⴒ ŷȂƠ Ⴓᅢᅊ Ⴛ ႾႶᅢ Ⴜ ႲႿ ᅋ Ⴝ Ⴑͩ YƨȂƙƨͨ ɶƨ Ǎŷɳƨᅋ Ⴝ ႳᅢႲႼႶᅢᅊ ŷȂƠ ᅊ Ⴝ ႲႼႶᅢႾႲႼႶᅢႿᆬႼႲႳႾႳᅢႿ Ⴝ ႲႼႶᅢႲႼႲႱᅢႻᅢᆬ ͩ &ȌȂȿǘƠƨȵ ɊǍƨ ȱŷȵɊǘŷǴ
ǂȵŷƙɊǘȌȂ ƠƨƙȌǾȱȌȿǘɊǘȌȂȿ

ᅊ Ⴝ Ⴒ Ⴜ ႶᅢႲ Ⴜ ႲႱᅢ Ⴛ ᅢႳ Ⴝ ᆀႲ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅢ Ⴛ ᆁႲ Ⴜ ႾႶ Ⴛ ႳٹႷႿᅢ ᆠ
ᅋ Ⴝ ႳᅢႲ Ⴜ ႲႱᅢ Ⴛ ᅢႳ Ⴝ ᆂႲ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅢ Ⴛ ᆃႲ Ⴜ ႾႶ Ⴛ ႳٹႷႿᅢ ᆡ



ΛΚ OȌɔȂƠŷɊǘȌȂȿ Ȍǂ 5ȂɔǾƨȵŷɊǘɳƨ &ȌǾƕǘȂŷɊȌȵǘƙȿ &ȌȱʁȵǘǄǍɊ Ќ ΔΒΔΓ ƕʁ QȵƨǄȌȵʁ Qͩ ÇǾǘɊǍ

ÇǘȂƙƨ ᆀԕႲ Ⴜ ႾႶ Ⴛ ႳٹႷႿᅢԡ Ⴛ ᆁԕႲ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅢԡ Ⴝ Ⴒ Ⴜ Ⴖᅢ ŷȂƠᆂԕႲ Ⴜ ႾႶ Ⴛ ႳٹႷႿᅢԡ Ⴛ ᆃԕႲ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅢԡ Ⴝ Ⴓᅢͨ ɶƨ Ǎŷɳƨ

ᅢ Ⴝ ႲႶႼႳٹႷ ۚ ᆀ ԙႲ Ⴜ ႶႻႳٹႷႶႼႳٹႷԥ Ⴝ Ⴒ Ⴜ ႶႶႼႳٹႷ ᆀ Ⴝ ԙ ႼႳٹႷႶႼႳٹႷԥ ԙႶႼႳٹႷႼႵٹႷ ԥ Ⴝ ႲႳ
ᆂ ԙႲ Ⴜ ႶႻႳٹႷႶႼႳٹႷԥ Ⴝ ႳႶႼႳٹႷ ᆂ Ⴝ Ԙ ႳႶႼႳٹႷԤ ԙႶႼႳٹႷႼႵٹႷ ԥ Ⴝ ႼٹႷႲႳ

ᅢ Ⴝ ႲႶႻႳٹႷ ۚ ᆁ ԙႲ Ⴜ ႶႼႳٹႷႶႻႳٹႷԥ Ⴝ Ⴒ Ⴜ ႶႶႻႳٹႷ ᆁ Ⴝ ԙ ႳٹႷႶႻႳٹႷԥ ԙႶႻႳٹႷႵٹႷ ԥ Ⴝ ႲႳ
ᆃ ԙႲ Ⴜ ႶႼႳٹႷႶႻႳٹႷԥ Ⴝ ႳႶႻႳٹႷ ᆃ Ⴝ Ԙ ႳႶႻႳٹႷԤ ԙႶႻႳٹႷႵٹႷ ԥ Ⴝ ႷႲႳٹ ᆡ

5ɾȱŷȂƠǘȂǄ ᅊ ŷȂƠ ᅋ ŷȿ ȱȌɶƨȵ ȿƨȵǘƨȿ ȱȵȌƠɔƙƨȿ

ᅊ Ⴝ ႲႳ ԛ ႲႲ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅢ Ⴛ ႲႲ Ⴜ ႾႶ Ⴛ ႳٹႷႿᅢԧ Ⴝ ᅕٝӎ⎧⎪⎩ႾႶٯ Ⴜ ႳٹႷႿᅕ Ⴛ ႾႶ Ⴛ ႳٹႷႿᅕႳ ⎫
⎪⎭
ᅢᅕ ᆠ

ᅋ Ⴝ ႷႲႳٹ ԛ ႲႲ Ⴜ ႾႶ Ⴛ ႳٹႷႿᅢ Ⴜ ႲႲ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅢԧ Ⴝ ႷԕႾႶٹ⎩⎪⎧ᅕٝӎٯ Ⴛ ႳٹႷႿᅕ Ⴜ ႾႶ Ⴜ ႳٹႷႿᅕԡႲႳ ⎫
⎪⎭
ᅢᅕ ᆡ

ÒǍƨȵƨǂȌȵƨͨ ɶƨ ƠƨƠɔƙƨ ɊǍŷɊ

ᅅᅕ Ⴝ ᅒٝӎԙᅕᅒԥٯ ႶᅕႼႳᅒ ႾႳႵႿᅒ ᅆᅕ Ⴝ Ⴓ ᅒٝӎԙᅕᅒԥٯ ႶᅕႼႳᅒႼႲ ႾႳႵႿᅒ ᆡ
5ɾƨȵƙǘȿƨȿ

¹ȵȌƕǴƨǾ ΚͩΓͩΛͩ OȌȵ ŷǴǴ ȂȌȂȂƨǄŷɊǘɳƨ ǘȂɊƨǄƨȵ ᅕͨ ɊǍƨ |ŷǄɔƨȵȵƨ ȱȌǴʁȂȌͽ
ǾǘŷǴȿ ŷȵƨ ƠƨǂǘȂƨƠ ƕʁ ɊǍƨ ȵƨƙɔȵȵƨȂƙƨ

Ⴞᅕ Ⴛ ႳႿᄶᅕႻႳႾᅢႿ Ⴝ ԕႳႾᅕ Ⴛ ႲႿ Ⴛ ႾႲ Ⴜ ᅢႿԡ ᄶᅕႻႲႾᅢႿ Ⴜ Ⴞᅕ Ⴛ ႲႿᄶᅕႾᅢႿ ᆠ
ŷȂƠ ɊǍƨ ǘȂǘɊǘŷǴ ƙȌȂƠǘɊǘȌȂȿ ᄶႱႾᅢႿ Ⴝ Ⴒ ŷȂƠ ᄶႲႾᅢႿ Ⴝ Ⴒ Ⴜ ᅢͩ

Άǘ· ÇǍȌɶ ɊǍŷɊ ɊǍƨ |ŷǄɔƨȵȵƨ ȿƨȵǘƨȿ ǘȿ

ᄎႾᅛႿ Ⴝۚ ᅕٝӎᄶᅕႾᅢႿٯ ᅛᅕ Ⴝ ႲႲ Ⴜ ᅛ ƨɾȱ ԘႼ ᅢᅛႲ Ⴜ ᅛԤ ᆡ
Άǘǘ· OǘȂƠ ŷ ƙǴȌȿƨƠ ǂȌȵǾɔǴŷ ǂȌȵ ᄶᅕႾᅢႿͩ


