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A: Jack is a bachelor.
B: No, he isn’t. He is married.
A: Yes, I know that he is married.



��½Â´Ä7�º

k¿Â�{
�±k¿Â5�=�−−−−−−−−−−−−→k¿Â�{

ý�ã
�ý�=�−−−−−−→ý�ã

AÛÆún
üÌín−−−−−→AÛÆ½n

5AÛ��6L²ù´�1��{"



�(

únz�{�����^Ò´^�«î���ªïá�
�Õá�nØµù�nØ�Ð©£Ä�¤VgØI�^Ù¦�V
g5½Â§ù
Ð©£Ä�¤Vg�/k¿Â�¦^0dúnÚ
ín5K5�y"



Ö¿`²£1¤µî¼AÛ�î�únz

1. 3��únz�nØ¥§Ð©£Ä�¤Vg�¡/Ø½ÂV
g0§½ö¡§�/�únm�½Â0"

2. æp¬õ�35óäØ6p¡®²�Ñ��nØp¡�½¬
kØ½ÂVg§��<�Ü©Ñ�À
ù�:"

3. ly�êÆ�*:5w§5AÛ��6�ún´Ø���§
ín´Øî��"

4. î¼AÛ�1��î��únz�nØd�¥#F�ËA3
5AÛÄ:6(1899)¥�Ñ"

ã¡5µde.wikipedia.org/wiki/David Hilbert



Ö¿`²£2¤µúnz�{3y�êÆ¥�$^

3y�êÆ¥§'u�«ØÓ�!��êÆé�§·�Ñïá

�A�únz�nØµ

I 'ug,ê�únznØ

I 'u8Ü�únznØ

I 'u¢ê�únznØ
,,



únz�{

ún)ÎÒz

ún)ÎÒz�{�":!Ð?!A^



q��¯K

¯̄̄KKK3µµµ)ÛAÛ��o´ïÄî¼AÛ����Ì��{º



q,��¯K

únz�AÛÆnØ¿ØéÐ©£Ä�¤Vg�Ñ���½Â§
�´5½
é§��/k¿Â�¦^0"

¯̄̄KKK4µµµXJ^Ù¦�é�5)ºAÛÆ�ún����´ý�
ã§@oAÛÆ�únznØ´Ø´�´'uù
�AÛ�é�
�únznØº



F�ËA�£�µJa!

/XJAÛÆ�ún�·^u«f!SfÚ�Ë�§@oAÛÆ
�nØ�´'u«f!SfÚ�Ë��nØ"0

: � ¡ �²L: . . .
⇓ ⇓ ⇓ ⇓ . . .
«f Sf �Ë� SfÚ«f�@ . . .

éuü�ØÓ�:§k��k�^�Ó�²Lùü�:
⇓

éuürØÓ�«f§k��k�ÜSfÓ��ùür«f�@

AÛÆ�únznØp¡�:!�!¡§Ø=�±�)º�·�
�*¥�:!�Ú¡£ù´·�ïáAÛÆ��¿¤§�Kþ�
�±�)º�Ù¦�ÀÜ§��3ù�)ºeAÛÆúnÑ´ý
�ã"



��î��~f

: � ¡ �²L: . . .
⇓ ⇓ ⇓ ⇓ . . .

¢ên�| �|ü�p�Õá n��g ¢ên�| . . .
�n��g�§ �§ ´�§|�)

éuü�ØÓ�:§k��k�^�Ó�²Lùü�:
⇓

éuü�ØÓ�¢ên�|§k��k�|ü�p�Õá�n�
�g�§¦�ùü�¢ên�|Ó�´§�)"



ÎÒz

únz�AÛÆnØ¿ØéÐ©£Ä�¤Vg�Ñ���½Â§
�´5½
é§��/k¿Â�¦^0"

¤±§AÛÆ�Ð©£Ä�¤Vg3ØÓ��¸e�±kØÓ
£�(½¤�)º))AÛÆ�Ð©£Ä�¤Vg�´ÎÒ"

��/§únz�nØ�Ð©£Ä�¤VgÑ�´ÎÒ§Ù/k
¿Â�¦^0dúnÚín5K5½"



3êÆnØ¥Ü6é(cÑ´ÎÒ

�â AÛ Ü6

0§1§2� :!�!¡� ·K
g,ê AÛé�

\{!¦{ �²L:! ¦^/¿�0/½ö0
~{!Ø{� �3¡þ� /XJ. . .@o. . .0�
g,êþ�ö� AÛé��m�'X é(·K�ö�

ênÜ6µ�±ïá��'uêÆ¥�üÌín�únznØ§
¤±Ü6é(cÑ´ÎÒ"



êÆnØÑ	w�ÎÒiZ

êÆ�ã → ÎÒG

üÌín → Uì5K?1ÎÒG�C�

ún → À½��
ÎÒG

½n → lÀ½�ÎÒGÑuUì5KC�¤���ÎÒG



êÆnØ�¢�º

únz�êÆnØ�´5½
Ð©£Ä�¤Vg�/k¿Â�¦
^0§@ok�ù�¿Â´�oº

¯`ª�µ

I ¢3Ø/y.ãÌÂ

I Ü6ÌÂ

I �úÌÂ

I /ªÌÂ/üÌÌÂ
. . .

=¦éØÓ�<kØÓ�¿Â§iZ�´�±�[�å"
'u¿Â���@£¿Ø´/k¿Â/¦^0�7�^�"
�Å5K´/k¿Â/¦^0�¿©7�^�"



�(

I únz�nØ¿ØéÐ©£Ä�¤Vg�Ñ���½Â§
�´5½
é§��/k¿Â�¦^0"
¤±§únz�nØ�Ð©£Ä�¤Vg3ØÓ��¸e�
±kØÓ£�(½¤�)º§¤±§�Ñ�´ÎÒ"

I êÆnØÑ	w�ÎÒiZ"



únz�{

ún)ÎÒz

ún)ÎÒz�{�":!Ð?!A^



ún)ÎÒz�{�":

�'u�
é����nØ�ÎÒz�§ù�nØé�UÒØ2
=='uù
é�
µ
AÛÆÏ�únz�ÎÒz�§§ÒØ2=='uAÛé�"

Ö=óÆ[dUìÞ�k¶Í5£^AÛÆ�{�Øy�¤Ôn
Æ6"¦^î¼AÛ�únz�{ïá¦��NØ!@£ØÚÔ
nÆnØ"
ly3�*:5w§¦�NI��ÄÎÒzù�¯K"



ún)ÎÒz�{�Ð?£1¤

I éuÐ©£Ä�¤Vg�/k¿Â�¦^0/¤�£

I ²ß5µvk'ÎÒ�|ÜÚC�£�5K¤�{ü!�Å
�!�ÃÉÆ�ö�

~fµ�ó©Û

z�êÑ�u½�u,�ê

k�����ê

∃x∀y(y ≤ x) vs. ∀y∃x(y ≤ x)
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