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��o�� KDir�w�� u�trU

l� �� w x�oDUO l� �UwD �yC�m u�� �xty xm O�DUy u�t�t �tW
x�oDUO �UwD �yAtq nvQ xm O� Q�o�t xH�Dv TB �Ov�xOW xDN�U VwQ
QDW�� ��yC�m V��tR� �� �rw �Ov�xOW ��NDv� �iO�YD Qw	 x� xOvR�U
xU x�oI�y �tW 
qFt �OvDU�v �iO�YD sy 
qt�m �yAtq nvQ xm O�v���t
w pw� uwDU ��Q� �y��Wt j�iD� �O�vm�tv xOy�Wt Q�U l� QO R�U Atq
OwW�t xO�O R�U Atq wO �� Q�U l� QO QDj�kO Qw	 x� �ODi��t R�v swO
uwDU C�a�w �OvwW�t xO�O RtQk Atq xU Qy �� w �RtQk Atq l� w
QO OQ�O �Qo�O �wor� swU uwDU �rw �CU� x��Wt R�v swO uwDU w pw�
Qy �y�o w �RtQk Atq wO w OwW�t xO�O R�U Atq l� �y�o swU uwDU
�ki u�wD�t �ywor� u�� uOQBU Q	�N x� ��Q� �OvwW�t xO�O R�U Atq xU

�CiQo Q	v QO �Q R�U ��yAtq O�OaD �uOw� OQi �� GwR� C�HwR

pw� uwDU u�vJty w Q�U xU Qy QO xOW xOy�Wt R�U ��ynvQ O�OaD
�CU� OQi xQ�wty swU uwDU R�U ��ynvQ O�OaD �rw �CU� GwR swO w

p�L �Ov�xOW XNWt C�m ��yC�YwYN �xty xm O���t Q	v x�
w R�U �� RtQk Atq � C�m Qy �wQ O��� �O�vm Qmi u� CN�U x� O�v�wD�t
C�HwR w OW�� x�iDU� p��k Q��l� ��Q� �ki xm �Qw	 x� O�yO Q�Qk O�rm �
�tm�rw �OW�� q�� �wor� j���t uwDU Qy w Q�U Qy QOnvQ R�U ��yAtq
R�U �yAtq R� �HwR O�OaD O��� OW�� Q�PBu�mt� Q�m u�� Qo � �O�vm�t pt��D
QOTB �OwW xOQ� Q�m x� O��� R�UAtq �HwR O�OaD Q�U Qy QO xm �QJ OW��
swO w pw� uwDU QO Qo�O hQ	 R� �CU� GwR R�U ��yAtq pm O�OaD �wtHt
O�OaD u��Q��v� �OQi �O�OaD swU uwDU QO w OW�� O��� R�UAtq �HwR O�OaD
R�U ��yAtq O�OaD CU� Zk�vD u�� xm OW�� OQi O��� R�U ��yAtq pm
�OR�U� �Q �m�vwQDmr� �xa�k u�� xDUv�wD Qw�J
�kQCmQW �OQi �� xOw� GwR

�tW T��Q �RwQ �O�vm�t Q�m �m�vwQDmr� CmQW l� QO xm O�vm ZQi
CN�U C���RH xm Oy�wN�t �tW R� w OQw��t 
�kQ CmQW R� �rwYLt
� u� �wQ xm CU� �m�vwQDmr� C�m l� pwYLt �O� Qw��� CUO x� �Q u�
l� QO Atq � �va� �CU� xDiQo Q�Qk uwDU � w Q�U � QO lJwm Atq
O�rm l� �CU� C�m �wQ R�v O�rm VW �yAtq Q� xwqa ��� � �xm�W
�w�mHvm �� ��yAtq R� uwDU Qy �q�� O�rm l� w �yAtq R� Q�U Qy Q�vm
OvJ R� Oa� w uWwQ pw� Q�U Atq xU �O�yO�t Q�Wi �Q pw� Q�U O�rm
VqD �RtQk nvQ �� �m� w R�U nvQ �� �yv� R� �D wO �OvwW�t Vwt�N x�v�F
Q�U O�rm �DL �ODi��tv �k�iD� �rw O�yO Q�Wi �Q �Qo�O O�rm xm O�vm�t
l� �� xm xOW xDN�U �Qw	 C�m xm OUQ�t Q	v x� �Ovm�tv Q�m Qo�O pw�
p��k Q�e �yAtq R� ��a� uOW uWwQ w �yO�rm R� �m� uO�O Q�Wi Q��

�k�kO ��yC�m xm O�vm�t CU�wNQO CmQW T��Q R� �Pr �OwW�t xO�iDU�
�Q OwN ��yV��tR� G��Dv xm O�vm�t �aU p�L �Ovm x�yD �tW ��Q� �y��Wt
u� ��yO�rm R� �m� w O� Q�O�t Q� O�OH C�m l� Q�� Qy �O�vm C�F QDj�kO
�� Q�Ul� Q��vDt O�rm uO�O Q�Wi �� xm O�vm�t xOy�Wt �O�yO�t Q�Wi �Q
R�U ��ynvQ �� x	Lr OvJ ��Q� uwDU u� �� w Q�U u� ��yAtq �uwDUl�
uWwQ �wor� u��Q��v� �OvwW�t Vwt�N x	Lr OvJ R� TB w uWwQ RtQk ��
�Q VQ��vDt Atq xU �ki O�rm Qy �CU�v ��xO�J�B R�J �yAtq uOW
p�Ft ��Q� �O���t xO�J�B Q	v x� �yAtq nvQ �wor� �rw �Ovm�t uWwQ
�y�o w �RtQk nvQ l� w R�U nvQ wO �y�o pw� Q�U O�rm uO�O Q�Wi ��
hrDNt ��yC�m QO �yAtq nvQ �k�w QO �OwW�t xO�O RtQk nvQ xU

�O���t �iO�YD Q	v x� w CU� Cw�iDt

�xv�tRu�tyQO�Dave Bacon�um�� w��O����p�U �xr�kt R	CU	�DW	OQ� Q�DWwvu�	 �
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xawtHtl� �CU� �T� QD�t� ��N OQmrta l� �� Q��vDt �m� R�i C�tm
sy �� �yv� �� Q��vDt ��yQorta Qo � OvyO�t Ci�� l� p�mWD �yC�tm R�
�Hx��H sy �� xm ���yQorta ��yC�tm xm CU� u�� QO xDmv �OvwW �Hx��H
Ci�� l� p�mWD �Pr w OvDUy �Q�oxR�Ov� p��k u�tRty Qw	 x� OvwW�t
�Q�yJ QO Q�yJ
qFt�T� QD�t � u�wD�t xmCU� u�� QO xDmv p�L �OvyO�t
�Qw	 x� O�O Q�Qk �� � �xm�W l� ��yxv�N QO w Ci�� �� �xS� w Q�O�kt ��
l� p�mWD w OvwW �Hx��H sy �� uwDU Qy w Q�U Qy T� QD�t xU 
qw� xm
swO w pw� uwDU w Q�U Qy ��yT� QD�t �Q�pY�L 
��v�F w OvyO Ci��
�I Q��Q� swU uwDU T� QD�t xU �Q�pY�L w �I �v�ty T� QD�t �� Q��Q�
l� ��yxv�N u�wD�tv �va� �CU�v Q�PBu�mt�l�Uqm Qw	 x� Q�m u�� �OwW
Qy O�Oa� �Q�pY�L xm �Qw	 x� OQm QB �� O�Oa� �� �Q � � � �xm�W
�ivt swU uwDU O�Oa� �Q�pY�L w �l� swO w pw� ��yuwDU w Q�U

�OwW l�
p�U QO �QmBU� w umwm �UwD Q�� u�rw� ��Q� �tDv�wm �Q�Di�� �oS� w
�u�DWv�� �u�yv ��yQ�eDt �x� Q	v OQ Q� Ow� �D��F� w OW xO�O u�Wv ����
�� wO�H �� Qt x� �tDv�wm �Q�Di�� �oS� w R� jwi p�Ft �uRwQ w �mUrwOwB
� �CU� hwQat �TQB�u�tQt

�� Kochen and Specker �� hidden variables �� Mermin�Peres

magic square

q�� QO xm �D�m CN�U l�Uqm l� R�i ���vO QO xm CU� u�� C�ak�w
R�V�B Atq Qy xm O�OQm ZQi q�� QO �tW �CU�v Q�PBu�mt� OW h�YwD
R�U� XNWt nvQ l� u� ��yO�rm R� �m� uO�O Q�Wi w C�m R� xO�iDU�
�CU�v u�vJ �tDv�wm l� R�i QO �rw �O�O�UQ Zk�vD x� w OQ�O �RtQk ��
xm � XNWt nvQ l� uOW uWwQ R� V�B �yAtq �tDv�wm l� R�i QO
QO �ki �yv� nvQ �OvQ�Ov �OW�� xOW u��aD CN�U s�ovy QO w p�k R�
xmr� �yv� �xty nvQ xv xD�r� w �OwW�t XNWt O�rm l� uO�O Q�Wi s�ovy
�Q�Di�� �oS� w ��tDv�wm l� R�i QO C�Y�N u�� x� ��yv� ��D xU �ki nvQ
�yvD xv �tDv�wm �Q�oxR�Ov� l� QO QDj�kO u��� x� �OwW�t xDio ��twDv�wm
QO �CUy R�v �Q�oxR�Ov� �wv R� QF��Dt xmr� �CU� �iO�YD V��tR� pY�L
�s� Q�O �O�rm � �� Q��vDt� �Ci�� � w �Atq �nvQ�C�tm � �t jwi p�Ft
uOQm XNWt ��Q� w �Ovm�t XNWt �Q �t C�tm � R� C�tm � Ci�� Qy
l� �� Q��vDt� OQm xO�iDU�Ci�� wO R� u�wD�t �Atql� nvQ� C�tm Qy
�tDv�wm ���vO QO xmCU� u�� QO xDmv p�L ���vwDU O�rml� w �Q�U O�rm
xJ 
r�k QO xm CU� u�� R� QF��Dt xmr� �CU� �iO�YD �yvD xv C�tm l�
hqNQ� �tDv�wml� R�i �OwW�t �Q�oxR�Ov� �O�rm s�Om R� xO�iDU� ����Di��

�CU� �Q�Di�� ���vO R� �t OwyW hqNQ� w l�Uqm l� R�i
Qy �tDv�wml� R�i QO �s�vm �UQQ� �tm �Q xO�OB u�� C����� Q O� Q�Po�

�� quantum contextuality 	� context
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