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ɑſƀơ ɑŤǄǇͽƸţ

ɑǇͽƸţ ǆ ɒŨƢͺƼ ţƃ ƶǆţ ɑǇͽƸţ �ƀǁǄſ�ͬ Ƽ ƾŤƎǀ ţƃ ͬŮɓƄŨȔ�ťǇǶ ɑǇͽƸţ ǆſ ŏƄɓƅ ɑŤǄ�Ʒͺƍ �ǐ

�ƻɔƼŤǀ�ͬ Ƽ ͬƢŧƄƼ ţƃ ƺǆſ

� � � �
�ǐ� �Ǒ� �ǒ�
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�ǐ� �Ǒ� �ǒ�

ǆ �Ǒ� ŏ�ǐ� ɑŤǄ�Ʒͺƍ ɑŤǄ�ŬɓƄŨȔ�ťǇǶ ǃŧ�ǃŵǇŭŤŧ ŏʬŤŧ ɑǇͽƸţ�ǆſ ƅţ ͷɓƄǄ ɑţƄŧ �ƫƸţ

�ƀɔǁȔ ƻƉƃ ţƃ �ǔ� Ʒͺƍ ǆ �Ǔ� Ʒͺƍ ŏ�ǒ�

�ƀɔŧŤɔŧ n ŦƊŹƄŧ ţƃ ǇͽƸţ ƄǄ ƺŁţn Ʒͺƍ ɑŤǄ�ŬɓƄŨȔ�ťǇǶ ſţƀƢŭ �ť

ɑŤǄ�ŬɓƄŨȔ�ťǇǶ ſţƀƢŭ ŏƀɓſƃǆŗ ŬƉſ�ǃŧ ƷŨư ŬƽƊư ƃſ ǃȔ ɒɓŤǄ�ǃƚŧţƃ ǃŧ�ǃŵǇŭŤŧ �ų

�ƀɔǁȔ ţƀɔǪ ţƃ ŤǄǇͽƸţ ƅţ ͷɓƄǄ �ǑǙ� Ʒͺƍ

ſţƀƢŭ Ťŧ ƾŗ ɑŤǄ�ŬɓƄŨȔ�ťǇǶ ſţƀƢŭ ǃȔ ƀɔŧŤɔŧ ɒŨƢͺƼ ɑǇͽƸţ ƅţ ͬƹͺƍ ƀɔǀţǇŭ�ͬ Ƽ Ťɓŗ �ſ

ŕƀƍŤŧ ƄŧţƄŧ ͬƢŧƄƼ ɑǇͽƸţ ƅţ Ʒͺƍ ͷɓ ɑŤǄ�ŬɓƄŨȔ�ťǇǶ
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�ƀɔǁȔ�ͬ Ƽ ǂƀǄŤƎƼ ţƃ ǇͽƸţ ͷɓ ƅţ Ʒͺƍ ƃŤǅǶ ŏƄɓƅ ƃſ �Ǒ

�ƀɔǁȔ ƻƉƃ ţƃ ǇͽƸţ ƿɓţ ƻƎƍ ǆ ƻŶǁǪ Ʒͺƍ �ƫƸţ

ŕſƃţſ ſǇŵǆ ƆƼƄư ƄǪǇŭ ȹƄɓţſ ƀǁǶ ǇͽƸţ ƿɓţ ƺŁţn Ʒͺƍ ƃſ �ť

ţƃ ſǇŽ ƇƀŹ ƷɔƸſ �ŬƊɔǶ Ƅɓƅ ɑŤǄǇͽƸţ ƅţ ͷɓƄǄ ƺƃţƆǄ Ⱥƹƽŵ ǃȔ ƀɔǀƆŧ ƇƀŹ �ǒ

�ƀɔƊɓǇǁŧ

ƫƸţ� ǐ, ǒ, ǔ, ǖ, ǘ, ǐǐ, . . . ť� ǐ, Ǔ, ǖ, ǐǙ, ǐǒ, ǐǕ, . . .

ų� ǒ, Ǘ, ǐǒ, ǐǗ, Ǒǒ, ǑǗ, . . . ſ� ´ǖ, ´ǒ, ǐ, ǔ, ǘ, ǐǒ, . . .

ȵ� Ǒ, ´ǔ, ´ǐǙ, ǐǕ, ´ǑǕ, ´ǒǖ, . . . ǆ� ǐ, Ǔ, ǘ, ǐǕ, . . .

ƅ� ǖ, Ǘ, ǐǒ, ǐǓ, ǐǘ, ǑǙ, Ǒǔ, ǑǕ, . . . ŷ� Ǒ, Ǔ, Ǘ, . . .
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ȺŶɔŮǀ ŬƉţƃ ŬƽƉ ƶǆƀŵ ǂƀƍ ǃŮƍǇǀ ɑŤǄſƀơ ȺƽǄ �ƀɔǁɔŨŧ Ŭưſ�ǃŧ ţƃ Ƅɓƅ ɑŤǄ�ƶǆƀŵ �Ǔ

�ŬƉţ ǂƀƍ ƶŤƽơţ ǩǶ ŬƽƉ ƶǆƀŵ ɑŤǄſƀơ ɑǆƃ ǃȔ ŬƉţ ͬǀǇǀŤư

Ǖ ǒ Ǔ ´ǖ Ǚ

´ǔ ´Ǘ ǖ Ǔ ǘ

ǐǐ ǐǐ ´ǒ ´ǐǐ ´ǘ

ǒǙ ǑǓ ´ǑǗ ǑǗ Ǚ

ţƃ ͬƸŤŽ ɑŤǄ�ǃǀŤŽ ŏƄɓƅ ǩǶ ŬƽƉ łƶǆƀŵ ɑŤǄſƀơ ɑǆƃ ƾǇǀŤư ƿɓţ ƶŤƽơţ ǆ ƫƎȔ Ťŧ

�ƀɔǁȔ ƄǪ

Ǒ ´Ǒ Ǒ Ǔ ´ǐ

ǐ Ǒ ´ǒ ǔ ´Ǘ
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ɑƄŨŵ ūƃŤŨơ

�ƀɔǁȔ ǂſŤƉ ţƃ Ƅɓƅ ɑƄŨŵ ɑŤǄ�ūƃŤŨơ �ǐ

ƫƸţ� ǐǗx ` ǐǙy ´ Ǘx ` y ´ ǒx ť� Ǘpa ´ Ǒyq ` ǓpǓy ´ Ǒaq
ų� ǒpx ´ Ǒzq ´ pǗx ´ Ǔzq ´ ǒpx ´ Ǒzq

�ƀɔǁȔ ƄǪ ŦƉŤǁƼ ɑƄŨŵ ɑŤǄ�ūƃŤŨơ Ťŧ ţƃ ͬƸŤŽ ɑŤǄŤŵ �Ǒ

ƫƸţ� ǐǑm ` ¨ ¨ ¨ ´ ǒk ` ¨ ¨ ¨ “ ǒm ` ǒk

ť� ǕpǑx ` ¨ ¨ ¨ q ´ Ǒp¨ ¨ ¨ ` ǒyq “ Ǖx ` Ǖy

ƅţ ǆ ƄŮƼ ǘǙǙ ƃŤǅŧ ȒƄǅƍ Ťŭ ǃƼʭơ ȺƉƃƀƼ ƅţ ŏƄŮƼ ǐǑǙǙ ƃŤǅŧ ȒƄǅƍ Ťŭ ͬƹŹ ȺƉƃƀƼ ƅţ �ǒ

�ŬƉţ ƄŮƼ ǕǙǙ ǃƼʭơ ȺƉƃƀƼ Ťŭ ͬƹŹ ȺƉƃƀƼ

ȒƄǅƍ ƅţ ƅǇƼŗ�ƌǀţſ b ǆ ͬƹŹ ȺƉƃƀƼ ǃŧ ƃŤǅŧ ȒƄǅƍ ƅţ ƅǇƼŗ�ƌǀţſ a ŤǄ�ŸŨƑ Ƅȡţ �ƫƸţ

ƘƉǇŭ ɑǆƃ�ǂſŤɔǪ ƄŮƼ ƀǁǶ ŸŨƑ ͷɓ ƃſ ƟǇƽŶƼ ƃſ ŏƀǀǆƄŧ ǃƼʭơ ȺƉƃƀƼ ǃŧ ƃŤǅŧ

ŕſƄɔȡ�ͬ Ƽ ūƃǇƑ ƾţƅǇƼŗ�ƌǀţſ ȺƽǄ

ȒƄǅƍ ǃŧ ŤŶǀŗ ƅţ ǆ ƀǀǆƄŧ ǃƼʭơ ŬƽƉ ǃŧ ͬƹŹ ƾţƅǇƼŗ�ƌǀţſ ǐ
Ǒ Ƅƒơ ƃſ Ƅȡţ �ť

ƾţƅǇƼŗ�ƌǀţſ ƺŤƽŭ ƿɔǁǷƽǄ ǆ ƀǀſƄȡƄŧ ȒƄǅƍ ǃŧ ͬƹŹ ƾţƅǇƼŗ�ƌǀţſ ȺɔƱŧ ǆ ƀǀſƄȡƄŧ

ƀǁǶ ƄǅƝƅţƀƢŧ ͷɓ ƃſ ƾţƅǇƼŗ�ƌǀţſ ȺƽǄ ƟǇƽŶƼ ƃſ ŏƀǀſƄȡƄŧ ȒƄǅƍ ǃŧ ǃƼʭơ

ŕƀǁǄſ�ͬ Ƽ ƺŤŶǀţ ɑǆƃ�ǂſŤɔǪ ƄŮƼ

ǆ ƀɔǁȔ ťƄƕ Ǒ ƃſ ţƃ ƟǇƽŶƼ �ƀɔǁȔ ǃƬŤƕţ ƾŗ ǃŧ ƀŹţǆ ǐǐ �ƀɓƄɔͽŧ Ƅƞǀ ƃſ ſƀơ ͷɓ �Ǔ

ƅţ ǆ ƀɔǁȔ ťƄƕ ǔ ƃſ ǂƀƼŗ ŬƉſ�ǃŧ ǃȔ ţƃ ǃǷǀŗ �ƀɔǁȔ ƻȔ ƀŹţǆ ǑǙ ťƄƕ�ƷƑŤŹ ƅţ

ƄŧţƄŧ ƷƑŤŹ �ƀɔǁȔ ƻȔ ŏƀɓſǇŧ ǃŮƬƄȡ Ƅƞǀ ƃſ ţƀŮŧţ ƃſ ǃȔ ɑſƀơ ƄŧţƄŧ ǐǙ ŏťƄƕ�ƷƑŤŹ

ǐǙ ſƀơ ǃŧ ǃƎɔƽǄ ţƄǶ ǃȔ ƀɔǄſ ŸɔƕǇŭ ɑƄŨŵ ɑŤǄ�ǃƚŧţƃ ƅţ ǂſŤƭŮƉţ Ťŧ �ƀƍ ƀǄţǇŽ ǐǙ

�ƀɔƉƃ�ͬ Ƽ
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ƌƍ ƻưƃ ǃƉ ƿɓţ Ťŧ �ƀǁƍŤŧ ƄƭƑ ƫƸŤžƼ ͬͽƽǄ ǃȔ�ɑƃǇƙ�ǃŧ ƀɔǁȔ ťŤžŮǀţ ƻưƃ ǃƉ �ǔ

ǃƉ ƟǇƽŶƼ Ƅŧ ţƃ ͬƽưƃ ǆſ ɑŤǄſƀơ ƿɓţ ƟǇƽŶƼ �ƀɔǁȔ ŬƉƃſ ƫƹŮžƼ ͬƽưƃ ǆſ ſƀơ

ɑƄŨŵ ɑŤǄ�ǃƚŧţƃ ƅţ ǂſŤƭŮƉţ Ťŧ �ƀƍ ƀǄţǇŽ ǑǑ ƄŧţƄŧ ƷƑŤŹ �ƀɔǁȔ ƻɔƊƱŭ ɒŧŤžŮǀţ ƻưƃ

�ƀɔƉƃ�ͬ Ƽ ǑǑ ſƀơ ǃŧ ǃƎɔƽǄ ţƄǶ ǃȔ ƀɔǄſ ŸɔƕǇŭ

ƾŤƎǀ Ƅɓƅ ƶǆƀŵ �ŬƉţ z ͬǀƀɔƍǇǀ ƄǄ ǆ y ţƂƥ ƄǄ ŏx ǂǇɔƼ ƄǄ Ŭƽɔư ŦɓŤŶơ Ƅǅƍ ƃſ �Ǖ

ƶǆƀŵ ţƀŮŧţ �ŬƉţ ǂſƃǇŽ ɒɓŤǄ�ͬ ȔţƃǇŽ ǃǶ ǃŮƍƂȡ ƅǆƃ ǃƉ ƃſ Ǉƽͺƍ ɑŤưŗ ǃȔ ƀǄſ�ͬ Ƽ

ųƄŽ ƻͺƍŬŧŤŧ ƶǇǪ ƃƀƱǶ ƅǆƃ ǒ ƿɓţ ƃſ Ǉƽͺƍ ɑŤưŗ ǃȔ ƀɔɓǇͽŧ ƈǫƉ ǆ ƀɔǁȔ ƷƼŤȔ ţƃ
ǐ�ŬƉţ ǂſƄȔ ſǇŽ

Ŭƽɔư ƪƄƒƼ ūŤƢƬſ ſţƀƢŭ ͬȔţƃǇŽ ƟǇǀ
ƃŤŧ Ǔ ŦɔƉ
ƃŤŧ Ǒ ťŤŨȔǇƹǶ
ƃŤŧ Ǖ ŬŧƄƍ
ƃŤŧ ǘ ǃŧŤƍǇǀ
ƃŤŧ ǐǒ ţƆŮɔǪ
ƃŤŧ ǐ ɒŧʭȡ
ƃŤŧ ǐǗ ƃŤɔŽ
ƃŤŧ ǒ ƶŤƱŭƄǪ�ťŗ
ƃŤŧ ǔ ƅǇƼ
ƃŤŧ ǐǔ ŬƹƼŁţ

ţƃ ŤǄ�ƿɔƍŤƼ ſţƀƢŭ ǆ y ţƃ ŤǄ�ǃŽƄǶ�ǃƉ ſţƀƢŭ ŏx ţƃ ŤǄ�ǃŽƄǶǆſ ſţƀƢŭ ŏǃƸʬ ȠǁɔȔƃŤǪ ƃſ �ǖ

�ƀǀƄɔȡ�ͬ Ƽ Ƅƞǀ ƃſ z

ɑƄŨŵ ūƃŤŨơ ͷɓ Ťŧ ţƃ ŬƉţ ſǇŵǇƼ ǃƸʬ ȠǁɔȔƃŤǪ ƃſ ǃȔ ɑţ�ǃɔƹƱǀ ƷšŤƉǆ ſţƀƢŭ �ƫƸţ

�ƀɔǄſ ƾŤƎǀ

�ƀɔǀţǇžŧ ţƃ ƷƒƬ ƿɓţ ƄŽŗ ŬɓŤͺŹǐ
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ǃŽƄǶ�ǃƉ ǃƸʬȠǁɔȔƃŤǪ ƄŧţƄŧ Ǒ ŏǃŽƄǶǆſ ǃƸʬȠǁɔȔƃŤǪ ƄŧţƄŧ ǒ ƾſʬȠǁɔȔƃŤǪ ƃſ Ƅȡţ �ť

ƄǄ ƃſ ǃȔ ţƃ ɑţ�ǃɔƹƱǀ ƷɓŤƉǆ ſţƀƢŭ ŏƀƍŤŧ ſǇŵǇƼ ƿɔƍŤƼ ǃƸʬ ȠǁɔȔƃŤǪ ƫƒǀ ǆ

�ƀɔǄſ ƾŤƎǀ ɑƄŨŵ ūƃŤŨơ ͷɓ Ťŧ ŏŬƉţ ſǇŵǇƼ ȠǁɔȔƃŤǪ ǆſ

ŕŬƉţ ſǇŵǇƼ ŻƄǶ ƀǁǶ ȠǁɔȔƃŤǪ ǆſ ƄǄ ƃſ �ų

�

ſƀơ ǆſ ƄǄťƄƕ�ƷƑŤŹ ţƄǶ ǃȔ ƻɔǁȔ ͬƉƃƄŧ ͬƎžǪ ŬɔƑŤŽ ƅţ ǂſŤƭŮƉţ Ťŧ ƻɔǄţǇŽ�ͬ Ƽ �Ǘ

ɑſƀơ ƃſ ŬŨŲƼ ſƀơ ͷɓ ťƄƕ�ƷƑŤŹ ŏƶŤŲƼ ͷɓ Ťŧ ţƀŮŧţ �ŬƉţ ŬŨŲƼ ɑſƀơ ŏͬƭǁƼ

�ƻɔǁȔ�ͬ Ƽ ͬƉƃƄŧ ţƃ ͬƭǁƼ

�Ǒ ˆ p´Ǖq “ ´ǐǑ �ƀɔǄſ ƾŤƎǀ ŦƉŤǁƼ ɑŤǄſƀơ Ťŧ ͬƸŤŽ ɑŤǄŤŵ ƾſƄȔ ƄǪ Ťŧ �ƫƸţ

Ǒ ˆ p´Ǖ ` Ǖq “ Ǒ ˆ ¨ ¨ ¨ ` Ǒ ˆ ¨ ¨ ¨

Ǒ ˆ p´Ǖ ` Ǖq “ Ǒ ˆ ¨ ¨ ¨ “ ¨ ¨ ¨

,
/.

/-
ùñ Ǒ ˆ ¨ ¨ ¨ ` Ǒ ˆ ¨ ¨ ¨ “ ¨ ¨ ¨

ùñ Ǒ ˆ p´Ǖq “ ´ǐǑ.

�´Ǒ ˆ p´Ǖq “ ǐǑ �ƀɔǄſ ƾŤƎǀ ŦƉŤǁƼ ɑŤǄſƀơ Ťŧ ͬƸŤŽ ɑŤǄŤŵ ƾſƄȔ ƄǪ Ťŧ �ť

´Ǒ ˆ p´Ǖ ` Ǖq “ ´Ǒ ˆ ¨ ¨ ¨ ` p´Ǒq ˆ ¨ ¨ ¨

´Ǒ ˆ p´Ǖ ` Ǖq “ ´Ǒ ˆ ¨ ¨ ¨ “ ¨ ¨ ¨

,
/.

/-
ùñ ´Ǒ ˆ ¨ ¨ ¨ ` p´Ǒq ˆ ¨ ¨ ¨ “ ¨ ¨ ¨

ùñ ´Ǒ ˆ p´Ǖq “ ǐǑ.

�p´aqp´bq “ ab ƀɔǄſ ƾŤƎǀ ŏƀǁƍŤŧ ŬŨŲƼ ſƀơ ǆſ b ǆ a Ƅȡţ �ų

Ǔǒ


