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Mathematics provides the most often cited examples of a priori
knowledge.
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(1) x ≡ x¶(g�5)

(2) XJx ≡ y§�oy ≡ x¶(é¡5)

(3) XJx ≡ y ¿�y ≡ z§�ox ≡ z¶(D45)

(4) �½Ø¬kx < x u)¶(�,�g�)

(5) XJx < y ¿�y < z§�ox < z¶(D45)

(6) ½öx < y§½öy < x§½öx ≡ y§nö7ØÙ�¶(�'�5)
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(1) x = x¶(g�5)

(2) XJx = y§�oy = x¶(é¡5)

(3) XJx = y ¿�y = z§�ox = z¶(D45)

(4) XJx = y§�ox ∼= y"ð�b�Ǒ�¡Ǒ���ÒÒÒúúúnnn"



II. �*¢3'�!S�ú!�.lÑ�5SVgl~£5'��n5'�
Definition (�5S)�½�¹����é����é�ì§P¤M"�½M ¥ü�é��m��«��'X§P¤≺"¡≺ ǑM þ����5S��=�ù�'Xä�eãn^A5µ
(1) Ø¬kx ≺ xu)¶(�,�g�)

(2) XJx ≺ y ¿�y ≺ z§�ox ≺ z¶(D45)

(3) ½öx ≺ y§½öy ≺ x§½öx = y§nö7ØÙ�"(�'�5)



II. �*¢3'�!S�ú!�.lÑ�5SVg�.lÑ�5Séu?¿����5S(�(M, <) 
ó§ù��5S(�´�����...lllÑÑÑ���555SSS(���=�§äkXeA5µ
(1) M �é�¥3�5'�< eQk����ö('?ÛÙ§öÑ�)§Ǒk����ö('?ÛÙ§öÑ�)¶
(2) XJX ´?¿/lM ��S℄ÀÑ5��Ü©§¡ǑM ���ÜÜÜ©©©ììì§¿�ù�Ü©ì¥��k��é�(��)§�o3M �é���5'�< eX ¥Qk3X ��S���ö§Ǒk3X ��S���ö"5¿§���.lÑ�5S(��?Û����Ü©3U«e5��5SeǑ´���.lÑ�5S(�"



IIIS.*g�g,ê*g



III. S.*g�g,ê*gê�¯K



III. S.*g�g,ê*gê�¯K
Questiong,ê1 �.´õ�ºg,ê�.´�oº



III. S.*g�g,ê*gêê�üS
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Ä�ÑêÆ¿Âþ��.lÑ�5S±93S�5�þJõÑg,êVg"g,êVgÄ��/¤L§�7�
J´/¤üS�ú±9Ä�Ñ�5S*g"



III. S.*g�g,ê*g���� g,êê�*g|^gC�V�¥�����§²L²�È\§Bv±ïáågC�M¥l/�0�/�0�Ü��*�Ä��g,ê*gµ'X§^xçm��ª5Oê¶
Ǒ�^��i�)x^S±V\)x��ª5Oê¶±9�5±Çi�êi5Oêµ�!�!n!o!Ê!8!Ô!l!Ê!�"o�§3�M¥ïáåù��äN�/g,ê0*g±9|^§�5äN/ê/ê0�é
óÑ´N´�¯�"



III. S.*g�g,ê*gäNüS��.lÑ5
3²~�¢3�'�ÚüSL§¥§g,/¤�«�úÚ~£µ?Û�g�9¢3¯Ô�äNüS¤���¯¢þ���äN��.lÑ�5Sµ3äN�;.�g,�üS'�¥§ok��ö§ok��ö¶?Û���²��Ü©½,"



III. S.*g�g,ê*gäNüS�m��á'�
?¿ü�äN��.lÑ�5SÑ�±�p'�^Sü���áµ½ö���§½ö¯�ü�å5'`�ü�å5�á§ǑÒ´�`����ý
ã�ü����"��­��d3¯¢Ò´?Û��äN��.lÑ�5S�?Û��Ü©ì3U«e5��5Se�Î´���.lÑ�5S§¿�g,/SÓ�u��.lÑ�5S���
ã"3²~�äN��.lÑ�5S�ü�L§¥§g,�)
�.lÑ�5SS.�*g§±9Ä�/'�ù«S.�á��ú½~£"



III. S.*g�g,ê*g'��üS*g*	y¢­.¥�¢3�Ô��«g,Ú�*�1ǑÒ´éüö?1'�"/k'�âk�O"0ÏL'�§�uyØÓ¯Ô�m�ÉÚ�Ó�?"3¤k�'�1Ǒ¥§�{ü����Ü��*�Ä�Ò´�«�±�â��'�é¯Ô?1�«/üS0"3¤k�¢S�üS¥§�{ü����Ü��*�´�«�±ü¤�^/��0�/^S0(Ï~¤`�/U�i/üm0)§ÏǑ3¤k�éuÔN/G�Ä�¥§/��ã0´�{ü����Ü��*�AÛé�"knd�Ǒ/��ã0Ò´5géaqu��/Æ^0!��á��/ä{0½ö/7F0!2|¥
���I\32|²¡þ��1K�!��ù
¢3�Ô��*Ä�"



III. S.*g�g,ê*g'��üS*g
3�{ü�/´�0/­�0*ge§�k�o'dá7F½áÆ^�¤��±�¤I\�¢3�Ô�U¢yé/��ã0�Ü�*g�¢3
äN�)ºQº(¯¢þ§�¥Ýþ�Ý�I\Ò´3���½/�3���½�¸e��X�g^§¿±d�Ǒ/���0�IOÝþºÝ")Ïd§·��Ǒ�<�k/üS0�*g§$��±�Ǒ3�<�p/üS0Ò´/��.üS0½ö/�5üS0�ÓÂ*g¶



III. S.*g�g,ê*g'��üS*g·���Ǒ/üS0*g�/��0*g(AÛ¥�ü^���pR�KǑ/��0§�R���öǑ/��0)!/��0*g!/Ý6É0*g(Ý/!�ÆnÆ/!F/)�ù
��AÛ*gáuÓ��g�é¢3�Ô*	ÚÄ��(J"·��±�ǑÏLüS5êê(��þ��)ÏL|^I\5(½�ê)Òg,
,/��/g,ê0*g¶ÏLüS'�5(½�ê±9ÏLé©5(½�êÒg,
,/��/©ê0*g¶3ù��Ä:þ§(Ü/¿0*g§Ò¼�'u��ã�ÝÝþ(J�/ê0*g"Ïd§·�±Ǒ/ê0*g´�«�p�g*	�Ä��(J"



III. S.*g�g,ê*g'��üS*gÓ�·�Ǒ�rN��ã��Ý´3�«I\�½�Ä:þÝþÑ5�§
5KAÛã/�¡È´Uì5½O�Ñ5�"5ÊÙ�â6(1�ò)�Xò¥�38 ��âKÒ�Ñ´'uA«5KAÛã/��/�¡ÈO�¯K(�)�Y±9O�5KÚO��{)"Ïd§/�.lÑ�5S0*g´�«�±Ú/�Æ0(½ö/Ý0)*g±9/�0*ga'�Ä�*g"g,ê�S�5´'g,ê�Äê�5�ǑÄ��A5"g,ê�S�53êÆ�u�¥§
Ù´�¢3�¡��¤êÆé���§¤wy�Ä��^´ã��§ªXknê�S�5±9¢ê�S�53��êÆu�¥¤wy�Ä��^��"



III. S.*g�g,ê*gS.*g�S.'�·�¤ÙGg,ê(�¥�/10Ù¢/�´��ÎÒ0§vkXÓ<�±Ǒ���D�?Ûk��¹Â"½NÖöéuù�:¬kØ±Ǒ,�aú§ÏǑl�m©¤�É�Æ���½ö[Ì��Ñw2·�ÎÒ/10(½öÇi�/�0)Ò�D�
/k�50�/ê�0"'X§·�l�ÒÆ¬�¡ù
á�´�o¿gµ1�ä§1ÜSf§1 r«f§1�<§1���Þ§1�7F§1 ��Ñ§1 ºÙ§1 6�§1 �¡®§1 'ÆÙ§1ì�s§1K��§1 ^~§1 ^�§1 ÞÚ§1 ÞÂ§1 �ê§1 �
§1 �/§1 ��§1 �m§1ýð�§1e�Å§1 �»�§1 }ÓE§1 m�Â§1 Å�ú¢§��§��"v�§�AÏÎÒ1 ���þj�å�^��ÿ§3·�~£5�n)¥§§�D�
�«(��/ê�0¹Âµ3¤k�þj�Î�Óa¢3�Ô�õ�'�¥§1 I�X����/§ǑÒ´`§3Óa¯Ô�üS¥�ü3�
¡�¯Ô¤3� �Ò´ù�ÎÒ1 �D���«/ê�0¹Â"



III. S.*g�g,ê*gS.*g�S.'��Kþ§Óa¯Ôoäk,«g,�lÑ�'5§,��ìù«g,�lÑ�'5ò?Û�ìÓa¯Ô?1üS§l
�±«©Ü©ÚÜ©±9Ü©��N�m�õ��¶ØÓa.�¯Ô�m  "yg,�lÑ'�üS��ª§Ïd  õØä�g,lÑ�'5"�´§·��±òüìØÓa¯Ô©OUì�g�g,�'�üS§,�3ùü«üS�mïáå�«¤üS�� ��m�éA"duùü«üS �S�äkg,�/f50§åãïáå5�/SÓ�0�U´Ü©�(Ù¥��®²�^�
¤k� �℄
§
,	���k�{)§Ǒ�U´�Ü�(üöÓ�^�¤k� �℄
)"�1�«�/u)�§(JÒ´k^� �℄
����ÿk({�,�����
ãSÓ�¶�1�«�/u)�§üöSÓ�"u´§·��±���(Ø´µüìØÓ«a�¯Ô§Uì§��g�g,'�lÑüS§�o�ì�,�ì���
ãSÓ�§�o§�*dSÓ�"



III. S.*g�g,ê*gS.*g�S.'�
Ó��¯�Ǒ¬u)3Óa¯Ô�lÑ'�¥µQ�±kÜ©��N�üS'�§Ǒ�±kõ«ØÓ�g,lÑüS"'X§·��ü��m�3·�¡
kl«ØÓ|Ü�²¡{��ª(g,��m{�!�m��{�!üV�¡�þ!üV�Ý�þ)§z�«{��ªÑ(½
����l��m��«g,üS§Ïd§·�����Þl��m�²¡lÑüS�ª�kl«"ùl«g,lÑüSÑ¯¢þSÓ�µlÑ^S{�������é �o´���§½ö`ØC�§�k3=��é �þ{�=������O"



III. S.*g�g,ê*gS.*g�S.'�Þ~5`§yb�3��2�!�¸
�²"�/�kn�(Ø�Ùê�)ÀÜµ�Î�eZ!7FfeZ!¹~eZ§¿�b�µ(`) k�æ��Ø���Î�§¿�Ù¥?Ûü�ØÓ��Î�Ñ=³²�Ú*	ÑUO(�½=����=����¶(¯)k�æ�áØ��7Ff§¿�Ù¥?Ûü�ØÓ�7FfÑU=³²�Ú*	ÒUO(�½=����=���á¶(Z)k�æ¹~���­Ø�§¿�é�8
,ÒU«©��ö��ö�­§��ö��¶éØU^{ü�8ÿ{«©�­ö§�±^�Ü{´�vkI£ǑÝ�U�5�½ü^wå5���OØ��¹~¥=�^�­=�^��"éu�Î��/(`)§ò�Î�Uìl���gÜ�À4O/�i/ü�m5¶éu7Ff�/(¯)§ò7FfUìlá��gÜ�À4O/�i/²1/ü�3�Î�è��H¡¶éu¹~�/(Z)§ò¹~Uìl��­gÜ�À4O/�i/²1/ü�37Ffè��H¡"



III. S.*g�g,ê*gS.*g�S.'�b�ù«ü�L§±�«[���ª?1±�un�²1è�|¤��1å(H�må)Ú�å(ÜÀmå)�à���Ý
(e,�1Ñy℄
Øv§K±��I£)"ù�¬kXeA«�UÛ¡Ñyµ
(1) n1ÑÓ�^�¤�½�℄
§=vk�1I�^��5Ö¿¶(�)�«�U5)¶
(2) n1¥kü1Ó�^�¤�½�℄
§
,	�1I�^��5Ö¿¶(�)n«�U5)¶
(3) n1¥kü1Ó�^�¤�½�℄
§�ÑI�^��5Ö¿¶(�)n«�U5)¶
(4) n1¥vk?Ûü1Ó�^�¤�½�℄
(Ïdkü1I�^��5Ö¿§�k�1',	�1I�^�õ���5Ö¿)"(�)8«�U5)"



III. S.*g�g,ê*gS.*g�S.'�?Û�ÿ§3�½℄
��§ùo«Û¡¥7k�«��k�«¬ý¢Ñy"�Û¡(1)Ñy�§¤ü�Ñ5�n«g,lÑ�5S*dSÓ�§¿�§�¤ü¤��g1(gÜ�À)¥���^S �Ò²(Xù«SÓ�(éA)¶(ù�¡§�äk���ÓÓÓSSS...)¶�Û¡(2)Ñy�§Ï℄
ØvI�^��5Ö¿���1Ò�Ù§ü1�d�1����Ñy��� �¤�Ñ�
ãSÓ�§
�ü�ØI���Ö¿�1K*dSÓ�¶(ù�¡℄
Øv���1�S.�,	ü�äk�ÓS.ö�S.'å5���ááá)¶�Û¡(3)Ñy�§Ï℄
Ó�w«ÑØv�ü1*dSÓ�§�§�Ñ�℄
'�¿v���1�d�1����Ñy��� �¤�Ñ�
ãSÓ�¶(d�¡℄
�é¿v���1�S.�,	ü�äk�ÓS.ö�S.'å5������)¶



III. S.*g�g,ê*gS.*g�S.'��Û¡(4)Ñy�§�kLyÑ℄
Øvö�1��LyÑ℄
Øvö���
ãSÓ�¶1��LyÑ℄
Øv�1�ØI���Ö¿���1�
ãSÓ�§l
�kLyÑ℄
Øv���1Ǒ�℄
¿v���1���
ãSÓ�§¿�ù�
ã�´�1��LyÑ℄
Øv���1SÓ��
ã���
ã§d�¡§�*dS.ÑØÓ§¿����á§����§��Ø¥"�Kþ§�Î�!7FfÚ¹~�Ǒ¢3¯Ô§éJ`§�*d�mkQg,q¿ÂAO��'5§ÏǑ§�*dg,
,/�«©Ǒ��ØÓ�½öäk��ØÓõU�¢3�Ô"�´§��ò§�UìgCÓa�g,�Ô5¢yg,�'�
¤�.lÑ�5S��§§��m�g,Sü�Ò�Ñ
§��m�SSS...���'''555"þ¡�~fL²§�«g,�.lÑ�5S�m�S.�'�5dù
�.lÑ�5S�m�,«SÓ�5¢y"



III. S.*g�g,ê*gg,ê��.lÑ�5S�S.½Sê
�ú¥�SÓ�'X´g��§é¡�§Ǒ´D4�"Ò´`§SÓ�'X´�«*gþ��d'X"Ïd§·��±�Ǒ/g,ê�ê�0¢SþÒ´<�é�*­.¥�«Óa÷*¯ÔUì,«g,�.lÑ^Sü�e�Ü©ìN�m�SÓ��2�¿Âe��da¥�N¤
3�ASü�e¤?�   ���(½öSSS...)§½ö§��Ó�SSSêêê"½ö`§/g,ê0���/ê�0Ò´3¤k�U�v
��g,��.lÑüS¥����(½e5�ÕáuäNüS�ª�3äN�ü^L§¥S����ü�é��   ���§ǑÒ´SÓ�¿Âe��da�^Sü�� �"



III. S.*g�g,ê*gg,ê��.lÑ�5S�S.½Sê`���.lÑ�5SSÓ��daa /�u0(½ö/áu0),	���.lÑ�5SSÓ��dab ´��Ø�daa¥ÛÔa§�Ø�dab ¥ÛÔb§3§��g��.lÑ�5üS�e§a�½�b ���(ý)
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/ �05��L«"/g,ê01 Ò´����da¤?�/ �0"3¢SA^¥§?Û�g'uù�g,ê�)ºÑ´Uì,«ú�¤(½���/I\0¶��ù�I\��½§Ù{g,ê�ê�Ò��déUì�â5K/ªO�Ñ5�(J��Â)º¤(½§=z��g,êÒ´ù�I\���(½��ê"



III. S.*g�g,ê*gg,ê��.lÑ�5S�S.½Sê
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III. S.*g�g,ê*g�«äNL«�Äd��AÏ�Çi/�0i¤)¤�iÎG��N"b�ù
iÎG±îü��ª�m¶l�k��/�0i�iÎGm©¶48/l���
®k�/�0iiÎGÑu±e��ª¼�e��#/�0iiÎGµk3ù�/�0iiÎG�m�����£O�©�Î¶2(ØõØ�/)E��
�/�0iÎG¶,�3E�¬mà;bXVþ��/�0i¶2òXd¼��#�/�0iiÎG��3fâ���©�Î�m>(©�Î¬��üöÜ�Ǒ�)¶XdÌ� E§±��¡"�,��,���,����,�����§ · · · .ù´�«1�k��Uì�«�~g,�^S)¤¤k/�0iiÎG�L§(�I�[�>�/���X��/E�ÚV\e�)"



III. S.*g�g,ê*g�«äNL«'''áááµéu?¿�½�ü�/�0iiÎGx Úy§555½½½
x ≺ y(x 'y á) ��=�ò§�þe²1!�>éà/���?�x �y ���
ã�Ó¿�y �ù�
ã�m�kL{�/�0i"'X§e��iÎG¥þ¡�iÎGÑ'e¡�iÎGáµ/�0/��0/���0/����0/�����0I�rN�´ùp'á�'�iÎG��Ó�?��OG�§Øê§�¤¹�/�0ikõ�"
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IV. y¢ö���â$�y¢üSö�
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�Î�T�W÷(`)ü¥�������"2ò(Z)ü¥�{��Î�Uìl���4O�ª£Ä�¥m�(¯)ü����¥"E,��ù���[´�±^SÅ�S��(z����¥�US����Î�§¿�z����¥Ǒ7L�����Î�)"L§(å�·�Ǒ¬uy(Z)ü¥�{��(¯)ü����m'�å5ØõØ�"



IV. y¢ö���â$��­Ü�5SÜ¿�S.\{
dd��§y3�(`)ü��5�(`)ü��SÓ�¶y3�(¯)ü��5�(¯)ü��SÓ�¶
(Z)üfâ�S.´C§§T�´y3�(`)ü�(¯)üÜ¿å5�(J"Ïd§·�g,5½µS.A �S.B �ÚÒ´S.C§=

C = A⊕ B .



IV. y¢ö���â$��­Ü�5SÜ¿�S.\{
b�A ÚB ´ü�/�0iiÎG"òA l�>�B Ü¿(½öòB lm>�A Ü¿)§=A⊕ B§Ò´òiÎGA �m�/��3iÎGB ��>§Ü�Ǒ�"'X§ /���0⊕/��0 =/�����0.



IV. y¢ö���â$�S.\{ÆéN´w����«Óa¯Ôì3§�g,üSe*dpØ�Ó§¿�T��±ò§�©¤�(`)ü�Î�SÓ�±9�(¯)ü�Î�SÓ��ü|§�où�¯Ôì3Ù�½�g,üSeǑ¬äkS.C"�é{`§ù�S.�Ú�5½�·�À�AÏ��Î�ǑáÆ5(½/ÚS.0ù«1Ǒ3SÓ�¿Âe���'"'�´¤�9�(`)|Ú(¯)|¤¹¯Ô7Lz�­Ü§��ù����±÷v§��§��üS�±Ü¿å5§�o¤���(JS.Ò´��(½�"¯¢þþ¡��à��Ý/�ü�ég,/L²
ù«éu/�L�0À��Õá5"Ó��±w�§XJ�m©Òòþ¡��>(`)ü�H>�(¯)üé�§2­EÓ��L§§S.�ÚÒ´B ⊕ A"



IV. y¢ö���â$�S.\{Æ



IV. y¢ö���â$�S.\{Æ
*	¬L²ù�S.Ú�´S.C"Ò´`§lÑ�5S�S.\{´����µ

A⊕ B = B ⊕ A.



IV. y¢ö���â$�S.\{Æ
*	¬L²ù�S.Ú�´S.C"Ò´`§lÑ�5S�S.\{´����µ

A⊕ B = B ⊕ A.�âÓ��ö��ª�±��S.\{÷v(ÜÆ"



IV. y¢ö���â$�S.\{�±S.'�'Xy3b�·�kaquþ¡?Ø�^���Î���Ý/ü�å5��>!¥m!H>�nü(`)!(¯)!(Z)"?�Úb�(`)ü¥������Î�'(¯)üÚ(Z)ü¥����Î�Ñ�¶¿�(¯)ü�S.î��u(Z)ü�S.§=3§���à��Ý/ü�¥§(Z)�Ý/'(¯)�Ý/�"y3·�3(¯)üÚ(Z)ü��Ü>V\�(`)üÓ���à��Ý/§ÒXÓò(`)��Î�©OÜ¿�(¯)Ú(Z)¥­#ü�����"ù����¥m�ü�S.Ò´(`)�S.�(¯)�S.�Ú¶�H��ü�S.Ò´(`)�S.�(Z)�S.�Ú"*	L²ùüü���Ý/�Î´�H�'¥m��§ÏǑÜ>OV
Ó��Ü©§
À>*dÑvkÉ�?ÛKǑ"Ò´`§S.\{�±S.�'�'XØC"



IV. y¢ö���â$��Üö�
òü«�5S©O�à/îü�çül
�¤���à�Ý/
ª�ü��ö�Ò¡Ǒé�½�5S����ÜÜÜööö���"XJ¤�9�ü«�5SÑ´�.lÑ�5S§�oò§��Üå5��5S�´���.lÑ�5S"·Ikü«l��D«e5�;.��Üö��~fµ^5I£
°�Z|
�S±9^5)ºg,y��%�
�S"



IV. y¢ö���â$�Z|i;S��±òUZS�/|S�Ü¤1i;SÚ�i;Sµ`² ¯² Z² ¶² Ñ² C² �² "² :² >²`H ¯H ZH ¶H ÑH CH �H "H :H >H`j ¯j Zj ¶j Ñj Cj �j "j :j >j`� ¯� Z� ¶� Ñ� C� �� "� :� >�`� ¯� Z� ¶� Ñ� C� �� "� :� >�`Ì ¯Ì ZÌ ¶Ì ÑÌ CÌ �Ì "Ì :Ì >Ì`s ¯s Zs ¶s Ñs Cs �s "s :s >s`� ¯� Z� ¶� Ñ� C� �� "� :� >�`i ¯i Zi ¶i Ñi Ci �i "i :i >i`× ¯× Z× ¶× Ñ× C× �× "× :× >×`Î ¯Î ZÎ ¶Î ÑÎ CÎ �Î "Î :Î >Î`f ¯f Zf ¶f Ñf Cf �f "f :f >f
— — — — — — — — — —` ¯ Z ¶ Ñ C � " : >



IV. y¢ö���â$�Z|i;S
1i;Sµge
þ§e¡�1�Nkuþ¡�1¶z�1S§l��m§�>�kum>�¶ku'X´D4�"�i;Sµl��m§�>����Nkum>���¶z��S§ge
þ§e¡�kuþ¡�¶ku'X´D4�"



IV. y¢ö���â$�%�i;�Ül%¶ _ ç l � ò u ÷ %_ __ _ç _l _� _ò _u _÷ _%ç ç_ çç çl ç� çò çu ç÷ ç%l l_ lç ll l� lò lu l÷ l%� �_ �ç �l �� �ò �u �÷ �%ò ò_ òç òl ò� òò òu ò÷ ò%u u_ uç ul u� uò uu u÷ u%÷ ÷_ ÷ç ÷l ÷� ÷ò ÷u ÷÷ ÷%% %_ %ç %l %� %ò %u %÷ %%1i;Sµge
þ§e¡�1�Nkuþ¡�1¶z�1S§l��m§�>�kum>�¶ku'X´D4�"�i;Sµl��m§�>����Nkum>���¶z��S§ge
þ§e¡�kuþ¡�¶ku'X´D4�"



IV. y¢ö���â$�/�0iiÎG�Ü
b�x Úy ´ü���/�0iiÎG"òiÎGx le þçü¤���§��3��>¶òiÎGy îü¤�1§��3�e¡¶,�ge
þ/éAXx ¥/�0i�z��Ñy§3ù�1�m>Vþ��iÎGy �E�¬¶Xd�¤��d/�0iW¿�Ý
(x)× (y)¶��ò��>��Ú�e>�1�K����1Ü¿¤��/�0iiÎG§ù�(JiÎGÒ´x �y ��Ü½ö�Èx ⊗ y"



IV. y¢ö���â$�/�0iiÎG�Ü � ��· · ·�
...

...� ��· · ·�
(x) ��· · ·� (y)�K��>��(x) Ú�e>�1(y) ���e�Ý
Ǒµ��· · ·�

...��· · ·���òù�Ý
��1Ü¿�?Òkµ��· · ·�· · ·��· · ·�.



IV. y¢ö���â$�/�0iiÎG�Ü
� �
(x) � (y)

� ���� ���
(x) ��� (y)

� ���� ���� ���
(x) ��� (y)l
 /�0⊗/��· · ·�0 =/��· · ·�0±9 /��0⊗/���0 =/������0Ú /���0⊗/���0 =/���������0.



IV. y¢ö���â$��Üö�Ä�5�
du�.lÑ�5SS.�/�{0¢�þÒ´²LÓ�ò�X����S.=C¤vk­Ü�S.�¿§ÏdlÑ�5SS.\{����5!�(Ü5±9S�±5Ñ�S.�{U«e5"



IV. y¢ö���â$�\{$���{$�



IV. y¢ö���â$�\{$���{$�
d�.lÑ�5SS.�\{n5/Ä�Ñg,ê�\{¶



IV. y¢ö���â$�\{$���{$�
d�.lÑ�5SS.�\{n5/Ä�Ñg,ê�\{¶d�.lÑ�5SS.��{n5/Ä�Ñg,ê��{¶



IV. y¢ö���â$�\{$���{$�
d�.lÑ�5SS.�\{n5/Ä�Ñg,ê�\{¶d�.lÑ�5SS.��{n5/Ä�Ñg,ê��{¶d�.lÑ�5SS.�'�n5/Ä�Ñg,ê���'�"



IV. y¢ö���â$�g,ê�â(�
Ǒ
rNÚ²ß§êÆg�ö¬^��8�|(N, 0, 1, <,+,×)5IPg��;5:Úà�?¤3¶,�ò
¡&?¥JõÑ5�Ä�5��Ǒ/ún0nÜLãÑ5µ



IV. y¢ö���â$�g,ê�â(�
Axiom (g,ê(�)

(1) 0 Ú1 Ñ´N ¥�AÏé�¶
(2) XJx Úy ´N ¥�ü�é�§�ox + y ±9x × y Ñ´N¥dx Úy ��(½�é�¶
(3) XJx ´N ¥���é�§�o�½Ø¬kx < x u)¶
(4) XJx , y , z ´N ¥�n�é�§¿�x < y Úy > z§�ox < z¶
(5) XJx Úy ´N ¥�ü�é�§�o½öx < y§½öy < x§½öx = y¶
(6) 0 < 1¶XJx ´N ¥���é�§�o0 + x = x§0× x = 0§1× x = x¶



IV. y¢ö���â$�g,ê�â(�
Axiom (Y)

(7) XJx Úy ´N ¥�ü�é�§�o
x + y = y + x ; ±9 x × y = y × x ;

(8) XJx , y , z ´N ¥�n�é�§�o
(a) x + (y + z) = (x + y) + z¶
(b) x × (y × z) = (x × y)× z¶
(c) x × (y + z) = (x × y) + (x × z)¶



IV. y¢ö���â$�g,ê�â(�
Axiom (Y)

(9) XJx ´N ¥���é�§�ox < x + 1¶
(10) XJx , y ´N ¥�ü�é�§¿�y < x + 1§�o½öy < x§½öy = x¶
(11) XJx , y ´N ¥�ü�é�§¿�x < y§�o½öy = x + 1§½öx + 1 < y¶
(12) XJx ´N ���é�§¿�0 < x§�oN ¥7k��é�y 5�y�ªx = y + 1¶
(13) XJx , y , z ´N ¥�n�é�§¿�x < y§�o(z + x) < (z + y)¶
(14) XJx , y , z ´N ¥�n�é�§¿�x < y ±90 < z§�o(z × x) < (z × y)"



IV. y¢ö���â$�g,ê�â(�
�,§êÆg�ö3Lãþã/g,ê(�0ún�%�
���~­��b�µ÷vþã���/g,ê(�0�3"
Ù´§ù��(�´���>�.�½ö`ü�å5[��¸��Né�§ù�(���35�U�6u,«b�"êÆg�öl�Ê­V"�åÒ²(/�É
ù��b�§òù��(��¤êÆg�ö?1&?���#�Ñu:"�´3ù��b��e§A^þã/g,ê(�0ún§êÆg�öâò�Ï±5�k'g,ê�S�5!Äê�5!�â$��*g=C¤
î��êÆVg"



IV. y¢ö���â$�'ug,ê�(Ø
^5ïáäN��«)ºg,ê*g��ª�±kéõ«§¿�¤kù��)º�mǑkég,�éA'X"Ïd·��±�Ǒ/g,ê0S3ØC�¹ÂÒ´¤käN�'ug,ê*g)º¥�¹Â��ÏSØ§�«3·�S%�?aÉ�ØC�&ESØ"L���ó/ª�±ØÓ§�¤L��g�7L�±ØC"3g,ê*g�Æ§/g,ê0�±kNõØÓ�)ºÚ¢y§/g,ê�â0�±kNõ«ØÓ�)ºÚ¢y§��'�/g,ê0�SSS���555ÚÄÄÄêêê���555±9���âââ$$$���ÆÆÆØU�ÏǑLy/ªØÓ
u)Cz"



IV. y¢ö���â$�'ug,ê�(Ø
3(��Â)ºØC�Ä��Ke§§�7L�·�����BǑ�Â�Ó"ÏǑù´3g,ê*g�Æ§3g�/��?§½öS%�?§·�ý�'5�¯K´g,ê�S�5ÚÄê�5´�o±9g,ê�âTXÛ�m±9A��Å�o��5K½ö$�Æ"ù
¯K��Y5gêÆg�öé�*­.¥�,
Ôn¯K½)¹¥�,
¢S¯K�)�J±£;�J�!Ä���g"þ¡�~fL²ù
�5Ú$�ÆÑ´ÕáuL��ª�§ÏǑ§�3ØÓ��óL�¥*d�±�p)ºé�§½ö3§��m�3;.Ó�"



IV. y¢ö���â$�'ug,ê�(Ø
nÜå5§·�±Ǒg,ê�\{!�{*g5géu�.lÑ�5S��­ÜSÜ¿ö�±9�Üö�§
§��$�5ÆK5géù��ö����*	§¿��±¼�¢Sö�L§�u�"Ïd§3·�w5§�Ø´g,ê§�´§���â$�±9��'��ù
*g§Ñ´���§Ø´k��"



Vg,ê(�Ó�5b�



V. g,ê(�Ó�5b�'ug,ê�(Ø



V. g,ê(�Ó�5b�'ug,ê�(Ø3<ag��Æ§<��¤±�Éyk�k'g,ê9Ù(��Ä��£ng§k��Ø��À�/
þÆ�Ó�5b��ÊH%�µ



V. g,ê(�Ó�5b�'ug,ê�(Ø3<ag��Æ§<��¤±�Éyk�k'g,ê9Ù(��Ä��£ng§k��Ø��À�/
þÆ�Ó�5b��ÊH%�µ*g�¥¤�É�/éA½��^é�¢�A½ö���)A½(Jé�0�*gý¢Òù�éÜ·/±5�/ª�ó¥�S3�ªÆ�yÑ5§¿�U
3�X�5g*g¥�½�Ä�ý¢�ngz��©b��eÜ�Ü6/í�Ñ5§l
,uǑng¥��éý¢"



V. g,ê(�Ó�5b�'ug,ê�(Ø3<ag��Æ§<��¤±�Éyk�k'g,ê9Ù(��Ä��£ng§k��Ø��À�/
þÆ�Ó�5b��ÊH%�µ*g�¥¤�É�/éA½��^é�¢�A½ö���)A½(Jé�0�*gý¢Òù�éÜ·/±5�/ª�ó¥�S3�ªÆ�yÑ5§¿�U
3�X�5g*g¥�½�Ä�ý¢�ngz��©b��eÜ�Ü6/í�Ñ5§l
,uǑng¥��éý¢"3vkU
¼��ǑÜ·�½�Ǒ�õ�Ä��£�
§�Éyk�B´���ÀJ¶6��½ùÒ´±�N¢3é�Ǒm��ng�3é���Ü·�y/ª"



VI(Ø



VI. (ØêÆ�£�k�5���5¯K
3l�*¢3�*g�32�êÆng�3±9k'ù«�3�êÆ�£�õ�gÄ�L§¥§du�ú�~£3êÆSÜ�°Äå�	Ü�°ÄåÜ¤�^e¤�ü��5ÆÚ§²�¯¢�êÆ·K��éý¢5ÒkX7,���'é"



VI. (ØêÆ�£�k�5���5¯K
'X§k'g,ê9Ù�â�*g�5
¯K§DÚ�)�q�8(�êê½öOê"¯¢þ§êê��q��ê�Ô�m�g,��5�'5���'µêêL§ØL´3ïá�«÷v�\5��SN�"l
g,ê�S�5$�'åg,ê�Äê�55�ǑÄ�§�ǑF~)¹�²�¤���B½ö�Ǒ��/5gé�*¯Ô�*	Úa�"



VI. (ØêÆ�£�k�5���5¯K2'X§êÆg�ö3����{¤�Ï¥Ñ3êù�¶
��ú*ge&?'uê��â½�ê$�Æ±9O��{¶3:!��!²¡!áN!��ù
¶
��ú*ge&?'ud§��E�«��AÛé���{!dd����«AÛé��Ä�5�§'X�«���é¡5!�q5!��5§±9ù
5���E�{��65!Õá5½öØC5¶3�±é���ã?1Ýþ��ú&ge&?é�EÑ5�AÛé��Ýþ�{!�«AÛé��m�êþ'X±9ù
êþ'Xéu�E�{��6§Ý½öÕá5±9ØC5§J�/êÚ�Æ"3����{¤�Ï§êÆg�ö¿Ø±Ǒù
�ú*gÚ�ú&géêÆ�?�Úu�¬�5õ�KǑ"



VI. (ØêÆ�£�k�5���5¯K
��Ô­V§Ǒ
·AÔnÆu��I�§(k�¤õ/òAÛ¥��ú*g§�X:!��!²¡!áNÚ���§/Ï*g¿Âþ�¢ê�NÚ*g¿Âe�¢ê�N�(k��È�m=�¡êÆS3�Vg§l
òAÛÆïá3'uê��ênØNX�þ§�+d�éê��(�)g,ê!�ê!knêÚ¢ê)��£�ÎÊ33*g�¥"Ø=Xd§ÏL(k��Æ�IX§Ä��/Ï�5Ú�º�EAÛé���{Ñ3)ÛAÛSÜ±�mC��/ª�±¢y§¿����ã�Ýþ¯K/Ï��½n�=�¤�I©þ�²�Ú�m�¯K"



VI. (ØêÆ�£�k�5���5¯K
�é{`§�5AÛ&?¥�	3Ï�Ñ=C¤
AÛ&?¥�S3Ï�§Nõ���*�y�C¤
�mC��î��S35�§'XAÛã/��«é¡5!²£ØC5!^=ØC5§ÑéAX�m¥�,�aC��ØC5±9ù
C����EÜA5"Ø3�'uê��ú*g�G�3�Ê­V���Ǒ�½UC§ÏǑêÆ�u�lSÜJÑ
ò'uê��ú*g=C¤î��êÆVg���"�ª§'uê�î��êÆ½Â3�Ü!��dA.d!��7Úx÷�<�X�ó��Ä:�þ�JõÑ5"



VI. (ØêÆ�£�k�5���5¯K
�*é�´¢3�¶*gé�´Ä���3/ª§´�M¥�3X�Ä�&E�£8�*é��¿g)º(Üå5��±�^5¢y<�<�6�(ÜN¶ngé�´êÆ¿Âþ�äN�3§Qk/ªǑkSº§Ù/ª´5�z�L«§ÙSº´5�z�)º§´é*gé�n5S�©Û±9�p�g�n5Ä��g�L§��¬§¿�ù«n5S�©Û±9n5Ä�L§g©gªQjÅX�*gé�Ú�*é�
�³�V�éA¥�ÜnÜ©���5q
�X*gé�Ú�*é�
�³�V�éA¥ØÜn� �Ü©"



VI. (ØêÆ�£�k�5���5¯K
Äuù
�þ§·��¿�&êÆ�£S3���5§ÒXÓÔnÆ�£¤äk�S3���5��"Ó�§·�ǑF"�ÑêÆ�£´�«dêÆg�ö3ØäÑy�k¿Â�¯KVÚeǑ
÷v)û�
g,
,�¯KUìÜ6óä¤Jø�bóín��ªïáå5�3Øäu�!ØäÆN!?���õå5�7,ÚkÅ�(�"{
ó�§êÆ��´��3Øäu�¥�äkî>�Ü6(��Øä�õå5��£NX"l
§éJ��ù���«�£(�´k��"



VIIë�©z



VII. ë�©zêÆ�£�k�5���5¯K



VII. ë�©zêÆ�£�k�5���5¯K
Emmett Barcalow, Open Questions, An Introduction to
Philosophy, Oxford University Press, 2001



VII. ë�©zêÆ�£�k�5���5¯K
Emmett Barcalow, Open Questions, An Introduction to
Philosophy, Oxford University Press, 2001

Ted Honderrich, The Oxford Companion to Philosophy,
Oxford University Press, 2005



VII. ë�©zêÆ�£�k�5���5¯K
Emmett Barcalow, Open Questions, An Introduction to
Philosophy, Oxford University Press, 2001

Ted Honderrich, The Oxford Companion to Philosophy,
Oxford University Press, 2005

Steward Shapiro, êÆóÆ—éêÆ�g�§Ïî°!
H��È§E��ÆÑ��§2000
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