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�ȳȳɄʯȳƉƨȭƨȳʚʌυ pɄȭƨ˝Ʉɼȕ  ɼƨțƨŗʌƨƕ țŗʌʚ bɼǶƕŗ ࣗ˦ ƕʯƨ ʚǫǶʌ ʯɱƉɄȭǶȳǖ
bɼǶƕŗ ࣖ˦υ y ˝Ƕțț ɼƨțƨŗʌƨ ŗ ȭɄƉȕ ȭǶƕʚƨɼȭ ࡽ ʚɄƕŗ ࣗ˦ ȭɄɼƨ ǶȳǑɄɼȭŗʚǶɄȳ
ŗſɄʯʚ ʚǫƨ Ӏҷࡽ ȭǶƕʚƨɼȭ Ʉȳ İƨƕȳƨʌƕŗ˦ țƨƉʚʯɼƨࣖυ İƨ ǫŗ˙ƨ ȳɄɼȭŗț ƕǶʌƉʯʌʌǶɄȳ ʚɄƕŗ ࣗ˦ ȳƨ˥ʚ ¡Ʉȳƕŗ˦ऒʌ
ƕǶʌƉʯʌʌǶɄȳ Ƕʌ ƉɄȳ˙ƨɼʚƨƕ ʚɄ ŗ ɼƨ˙Ƕƨ˝ ʌƨʌʌǶɄȳࣖυ eɼƨŗʚ ʌɄʯɼƉƨ ɄǑ ɱɼŗƉʚǶƉƨ ɱɼɄſțƨȭʌ ǑɄɼ ɼƨƉƨȳʚ ƉɄȳʚƨȳʚࣘ
ʌʚŗʚࣖɄɼǖࣩʚƨ˥ʚſɄɄȕࣖυ �țʌɄ ƉǫƨƉȕ Ʉʯʚ ʚǫƨ âɼɄſŗſǶțǶʚ˦ éɄŗƕȭŗɱ Ʉȳ ʚǫƨ ɼƨʌɄʯɼƉƨʌ
ʚŗſ ɄǑ ʚǫƨ ƉɄʯɼʌƨ ˝ƨſʌǶʚƨࣖ

http://stat88.org/textbook/content/Chapter_02/06_Exercises.html
https://dsc40a.com/resources/
https://dsc40a.com/resources/


�ǖƨȳƕŗυ yȳƕƨɱƨȳƕƨȳƉƨࣖυ ,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖ



yȳƕƨɱƨȳƕƨȳƉƨ



yȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌυ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ƨ˙ƨȳʚʌ ǶǑ Ʉȳƨ ƨ˙ƨȳʚ ɄƉƉʯɼɼǶȳǖ
ƕɄƨʌ ȳɄʚ ŗ˽ƨƉʚ ʚǫƨ ƉǫŗȳƉƨ ɄǑ ʚǫƨ Ʉʚǫƨɼ ƨ˙ƨȳʚ ɄƉƉʯɼɼǶȳǖࣖυ ÿɄ ƉǫƨƉȕ ǶǑ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣗ ʯʌƨ ˝ǫǶƉǫƨ˙ƨɼ Ƕʌ
ƨŗʌǶƨʌʚࣘυ ҩ	қ]Қ
 � ҩ	қ
ࣖυ ҩ	Қ]қ
 � ҩ	Қ
ࣖυ ҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
ࣖI

阳 113 PCB1A 䧈

only true if Ain赢 17113 中A



E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ ʚ˝Ʉ Ɖŗɼƕʌࣗ Ʉȳƨ ŗʚ ŗ ʚǶȭƨࣖυ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ ̇ɼʌʚ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ ʌƨƉɄȳƕ Ɖŗɼƕ Ƕʌ ŗ Ɖțʯſࣖυ yǑ ˦Ʉʯ ƕɼŗ˝ ʚǫƨ Ɖŗɼƕʌ ˝Ƕʚǫ ɼƨɱțŗƉƨȭƨȳʚࣗ ŗɼƨ Қ ŗȳƕ қ
Ƕȳƕƨɱƨȳƕƨȳʚࣞυ yǑ ˦Ʉʯ ƕɼŗ˝ ʚǫƨ Ɖŗɼƕʌ ˝ǶʚǫɄʯʚ ɼƨɱțŗƉƨȭƨȳʚࣗ ŗɼƨ Қ ŗȳƕ қ
Ƕȳƕƨɱƨȳƕƨȳʚࣞ
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E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ Ʉȳƨ Ɖŗɼƕ ǑɼɄȭ ŗ ƕƨƉȕ ɄǑ υࣖࡽࢉ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǑŗƉƨ Ɖŗɼƕ ࣯�ࣗ çࣗ �ࣱࣖυ �ɼƨ Қ ŗȳƕ қ Ƕȳƕƨɱƨȳƕƨȳʚࣞ
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Venn Diagram Visualizing independence
When outcome are equally likely
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�ʌʌʯȭǶȳǖ ǶȳƕƨɱƨȳƕƨȳƉƨ

υ óɄȭƨʚǶȭƨʌ ˝ƨ ŗʌʌʯȭƨ ʚǫŗʚ ƨ˙ƨȳʚʌ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ʚɄ
ȭŗȕƨ ƉŗțƉʯțŗʚǶɄȳʌ ƨŗʌǶƨɼࣖυ éƨŗțࣽ˝Ʉɼțƕ ƨ˙ƨȳʚʌ ŗɼƨ ŗțȭɄʌʚ ȳƨ˙ƨɼ ƨ˥ŗƉʚț˦ Ƕȳƕƨɱƨȳƕƨȳʚࣗ
ſʯʚ ʚǫƨ˦ ȭŗ˦ ſƨ ƉțɄʌƨࣖ



E˥ŗȭɱțƨࣘ ſɼƨŗȕǑŗʌʚ

ࡹ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ ŗɼƨ 6ó, ȭŗȍɄɼʌࣖ ࢉࡽ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ
ƨŗʚ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ ſɼƨŗȕǑŗʌʚࣖ �ʌʌʯȭǶȳǖ ʚǫŗʚ ſƨǶȳǖ ŗ 6ó,
ȭŗȍɄɼ ŗȳƕ ƨŗʚǶȳǖ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ ſɼƨŗȕǑŗʌʚ ŗɼƨ
Ƕȳƕƨɱƨȳƕƨȳʚࣘ

ࣖࡹ İǫŗʚ ɱƨɼƉƨȳʚŗǖƨ ɄǑ 6ó, ȭŗȍɄɼʌ ƨŗʚ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ
ſɼƨŗȕǑŗʌʚࣞ

ࣖࡽ İǫŗʚ ɱƨɼƉƨȳʚŗǖƨ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ ŗɼƨ 6ó, ȭŗȍɄɼʌ ˝ǫɄ
ƨŗʚ ŗ˙ɄƉŗƕɄ ʚɄŗʌʚ ǑɄɼ ſɼƨŗȕǑŗʌʚࣞ
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,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ



,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ óɄȭƨʚǶȭƨʌࣗ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ƕƨɱƨȳƕƨȳʚ Żƣƅȹȣƣ
Ƕȳƕƨɱƨȳƕƨȳʚࣗ ʯɱɄȳ țƨŗɼȳǶȳǖ ʌɄȭƨ ȳƨ˝ ǶȳǑɄɼȭŗʚǶɄȳࣖυ ¶ɼࣗ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ Ɖŗȳ ſƨƉɄȭƨ ƕƨɱƨȳƕƨȳʚࣗ
ǖǶ˙ƨȳ ŗƕƕǶʚǶɄȳŗț ǶȳǑɄɼȭŗʚǶɄȳࣖ



E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ ĸɄʯɼ ƕɄǖ ŗʚƨ ʚǫƨ �Ƕȳǖ ɄǑ ,țʯſʌࣖ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ Ʉȳƨ
Ɖŗɼƕ ǑɼɄȭ ŗ ƕƨƉȕ ɄǑ υࣖࡹࢉ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǑŗƉƨ Ɖŗɼƕ ࣯�ࣗ çࣗ �ࣱࣖυ �ɼƨ Қ ŗȳƕ қ Ƕȳƕƨɱƨȳƕƨȳʚࣞ
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E˥ŗȭɱțƨࣘ ƉŗɼƕʌϽࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �Ͼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �ϼࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ϻࣘ ࣗࡽ ࣗࢁ ࣗࢅ ࣗࢉ ࣗࢍ ࣗ ࣗ ࢙ࣗ ࣗࡱࡹ �ࣗ çࣗ �ࣗ �υ ĸɄʯɼ ƕɄǖ ŗʚƨ ʚǫƨ �Ƕȳǖ ɄǑ ,țʯſʌࣖ óʯɱɱɄʌƨ ˦Ʉʯ ƕɼŗ˝ Ʉȳƨ
Ɖŗɼƕ ǑɼɄȭ ŗ ƕƨƉȕ ɄǑ υࣖࡹࢉ Қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǫƨŗɼʚࣖυ қ Ƕʌ ʚǫƨ ƨ˙ƨȳʚ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ŗ ǑŗƉƨ Ɖŗɼƕ ࣯�ࣗ çࣗ �ࣱࣖυ óʯɱɱɄʌƨ ˦Ʉʯ țƨŗɼȳ ʚǫŗʚ ʚǫƨ Ɖŗɼƕ Ƕʌ ɼƨƕࣖ �ɼƨ Қ ŗȳƕ қ
Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ ʚǫǶʌ ȳƨ˝ ǶȳǑɄɼȭŗʚǶɄȳࣞ
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Given that the card is焱
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,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ éƨƉŗțț ʚǫŗʚ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ǶǑҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
υ Қ ŗȳƕ қ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝ ǶǑҩ		Қ ̈ қ
]Ҝ
 � ҩ	Қ]Ҝ
 ͥ ҩ	қ]Ҝ
υ eǶ˙ƨȳ ʚǫŗʚ Ҝ ɄƉƉʯɼʌࣗ ʚǫǶʌ ʌŗ˦ʌ ʚǫŗʚ Қ ŗȳƕ қ ŗɼƨ
Ƕȳƕƨɱƨȳƕƨȳʚ ɄǑ Ʉȳƨ ŗȳɄʚǫƨɼࣖ

i

comes from
defn of

regular independence
but with Given C

everywhere



�ʌʌʯȭǶȳǖ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

υ óɄȭƨʚǶȭƨʌ ˝ƨ ŗʌʌʯȭƨ ʚǫŗʚ ƨ˙ƨȳʚʌ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦
Ƕȳƕƨɱƨȳƕƨȳʚ ʚɄ ȭŗȕƨ ƉŗțƉʯțŗʚǶɄȳʌ ƨŗʌǶƨɼࣖυ éƨŗțࣽ˝Ʉɼțƕ ƨ˙ƨȳʚʌ ŗɼƨ ŗțȭɄʌʚ ȳƨ˙ƨɼ ƨ˥ŗƉʚț˦ ƉɄȳƕǶʚǶɄȳŗțț˦
Ƕȳƕƨɱƨȳƕƨȳʚࣗ ſʯʚ ʚǫƨ˦ ȭŗ˦ ſƨ ƉțɄʌƨࣖ



E˥ŗȭɱțƨࣘ pŗɼɼ˦ âɄʚʚƨɼ ŗȳƕ 6ǶʌƉɄɼƕ

óʯɱɱɄʌƨ ʚǫŗʚ ࡱࢉ ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ țǶȕƨ pŗɼɼ˦ âɄʚʚƨɼ ŗȳƕ ࡱ
ɄǑ Ď,ó6 ʌʚʯƕƨȳʚʌ ʯʌƨ 6ǶʌƉɄɼƕࣖ İǫŗʚ Ƕʌ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ʚǫŗʚ ŗ
ɼŗȳƕɄȭ Ď,ó6 ʌʚʯƕƨȳʚ țǶȕƨʌ pŗɼɼ˦ âɄʚʚƨɼ ŗȳƕ ʯʌƨʌ 6ǶʌƉɄɼƕࣗ
ŗʌʌʯȭǶȳǖ ʚǫŗʚ ʚǫƨʌƨ ƨ˙ƨȳʚʌ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ
ǖǶ˙ƨȳ ʚǫŗʚ ŗ ɱƨɼʌɄȳ Ƕʌ ŗ Ď,ó6 ʌʚʯƕƨȳʚࣞ

PUAADKFPAKHPCBKFO.li Q8
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yȳƕƨɱƨȳƕƨȳƉƨ ˙ʌࣖ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨυ yʌ Ƕʚ ɼƨŗʌɄȳŗſțƨ ʚɄ ŗʌʌʯȭƨ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ ɄǑυ țǶȕǶȳǖ pŗɼɼ˦ âɄʚʚƨɼυ ʯʌǶȳǖ 6ǶʌƉɄɼƕ
ǖǶ˙ƨȳ ʚǫŗʚ ŗ ɱƨɼʌɄȳ Ƕʌ ŗ Ď,ó6 ʌʚʯƕƨȳʚࣞυ yʌ Ƕʚ ɼƨŗʌɄȳŗſțƨ ʚɄ ŗʌʌʯȭƨ ǶȳƕƨɱƨȳƕƨȳƉƨ ɄǑ ʚǫƨʌƨ ƨ˙ƨȳʚʌ
Ƕȳ ǖƨȳƨɼŗțࣗ ŗȭɄȳǖ ŗțț ɱƨɄɱțƨࣞ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İǫǶƉǫ ŗʌʌʯȭɱʚǶɄȳʌ ƕɄ ˦Ʉʯ ʚǫǶȳȕ ŗɼƨ ɼƨŗʌɄȳŗſțƨࣞ
ŗࣱ $Ʉʚǫ
ſࣱ ,ɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ Ʉȳț˦
Ɖࣱ yȳƕƨɱƨȳƕƨȳƉƨ ࣯Ƕȳ ǖƨȳƨɼŗțࣱ Ʉȳț˦
ƕࣱ ¥ƨǶʚǫƨɼ

国
N



yȳƕƨɱƨȳƕƨȳƉƨ ˙ʌࣖ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨ

yȳ ǖƨȳƨɼŗțࣗ ʚǫƨɼƨ Ƕʌ ȳɄ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ ǶȳƕƨɱƨȳƕƨȳƉƨ
ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖ �țț ǑɄʯɼ ʌƉƨȳŗɼǶɄʌ ſƨțɄ˝ ŗɼƨ
ɱɄʌʌǶſțƨࣖυ óƉƨȳŗɼǶɄ ࣘࡹ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ

ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖυ óƉƨȳŗɼǶɄ ࣘࡽ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖυ óƉƨȳŗɼǶɄ ࣘࢁ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖυ óƉƨȳŗɼǶɄ ࣘࢅ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

True Te

True False

False True

False False



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࡹ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

1幽⽔

回
附 1昨 起阳 式B

A with Cmd鑠

456 PUMDID ⼆ 阳 ⼼阳1

号 ⼆ 1 号



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࡽ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

C Already know ABind
1

023
A Check if A Bare

conditiona
ind

4 5 6 尼娜 K RAID 袽

B ⽅ 丰 号多



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࢁ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ Independence

PLANB PAPICD
亡 失 站
and.Ind en⾔

幽

PCNBKS THD.PEBID

年
⼆ 竝



E˥ŗȭɱțƨࣘ ƉɄȳʌʚɼʯƉʚǶȳǖ ƨ˙ƨȳʚʌυ ,ɄȳʌǶƕƨɼ ŗ ʌŗȭɱțƨ ʌɱŗƉƨ Ҭ � \� � � � � �^ ˝ǫƨɼƨ ŗțț
ɄʯʚƉɄȭƨʌ ŗɼƨ ƨɸʯŗțț˦ țǶȕƨț ࣖ˦υ bɄɼ ƨŗƉǫ ʌƉƨȳŗɼǶɄࣗ ʌɱƨƉǶǑ˦ ƨ˙ƨȳʚʌ Қࣗ қࣗ ŗȳƕ Ҝ ʚǫŗʚ ʌŗʚǶʌǑ˦
ʚǫƨ ǖǶ˙ƨȳ ƉɄȳƕǶʚǶɄȳʌࣖ ࣯ƨࣖǖࣖ Қ � \� � �^ࣱυ ,ǫɄɄʌƨ ƨ˙ƨȳʚʌ ʚǫŗʚ ŗɼƨ ȳƨǶʚǫƨɼ ǶȭɱɄʌʌǶſțƨ ȳɄɼ ƉƨɼʚŗǶȳࣗ Ƕࣖƨࣖ� � ҩ	Қ
 ҩ	қ
 ҩ	Ҝ
 � �ࣖ

óƉƨȳŗɼǶɄ ࣘࢅ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ Ƕȳƕƨɱƨȳƕƨȳʚࣖ Қ ŗȳƕ қ ŗɼƨ ȳɄʚ
ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ Ҝࣖ

I

show A B are not
conditionallyindqo.A.li

ii

B ⽅ 丰 ⾔字



óʯȭȭŗɼ˦



óʯȭȭŗɼ˦υ ÿ˝Ʉ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ˝ǫƨȳ ȕȳɄ˝țƨƕǖƨ ɄǑ
Ʉȳƨ ƨ˙ƨȳʚ ƕɄƨʌ ȳɄʚ Ɖǫŗȳǖƨ ʚǫƨ ɱɼɄſŗſǶțǶʚ˦ ɄǑ ʚǫƨ Ʉʚǫƨɼ
ƨ˙ƨȳʚࣖυ EɸʯǶ˙ŗțƨȳʚ ƉɄȳƕǶʚǶɄȳʌࣘ ҩ	қ]Қ
 � ҩ	қ
ࣗ ҩ	Қ]қ
 � ҩ	Қ
ࣗҩ	Қ ̈ қ
 � ҩ	Қ
 ͥ ҩ	қ
ࣖυ ÿ˝Ʉ ƨ˙ƨȳʚʌ Қ ŗȳƕ қ ŗɼƨ ƉɄȳƕǶʚǶɄȳŗțț˦ Ƕȳƕƨɱƨȳƕƨȳʚ ǶǑ ʚǫƨ˦
ŗɼƨ Ƕȳƕƨɱƨȳƕƨȳʚ ǖǶ˙ƨȳ ȕȳɄ˝țƨƕǖƨ ɄǑ ŗ ʚǫǶɼƕ ƨ˙ƨȳʚࣗ Ҝࣖυ ,ɄȳƕǶʚǶɄȳࣘ ҩ		Қ ̈ қ
]Ҝ
 � ҩ	Қ]Ҝ
 ͥ ҩ	қ]Ҝ
ࣖυ yȳ ǖƨȳƨɼŗțࣗ ʚǫƨɼƨ Ƕʌ ȳɄ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ
ǶȳƕƨɱƨȳƕƨȳƉƨ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț ǶȳƕƨɱƨȳƕƨȳƉƨࣖυ ¥ƨ˥ʚ ʚǶȭƨࣘ ĎʌǶȳǖ $ŗ˦ƨʌऒ ʚǫƨɄɼƨȭ ŗȳƕ ƉɄȳƕǶʚǶɄȳŗț
ǶȳƕƨɱƨȳƕƨȳƉƨ ʚɄ ʌɄț˙ƨ ʚǫƨ ƉțŗʌʌǶ̇ƉŗʚǶɄȳ ɱɼɄſțƨȭ Ƕȳ
ȭŗƉǫǶȳƨ țƨŗɼȳǶȳǖࣖ


