
\·Z�»�d��Æ§    � 

  

 

  

  

 

 

 

  

 

 

 

  

id17061314 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



     
  

  
Ê�ZÀ��Ã�Zf��Á�É{�]�Z¯�®Ë�Ì§�Ã|°�ÅÁ�a  

|��Y�Ê�ZÀ��Z¯�Äm�{�d§ZË�{�dÆm�Ä»Z¿�½ZËZa�®Ì¿ÂeÂ§�Äf����{-�cY�]Zz»  

�½YÂÀ�  

Ê»Âf¿YÂ¯�¶yY|e�ªË����Y�Ê»Âf¿YÂ¯�Ã|ÌÀf¼Å�{�ÉZÅ�d·Zu�Ä ·Z�»  

Z¼ÀÅY��{Zf�Y  

ÊËY�v��Ê¨��»��f¯{  

�ÁZ�»�{Zf�Y  

É{Â¼v»�|¼v»��f¯{ 

�´�ÅÁ�a 

��mZÅ{Z�Â¿ 

 



     
  

Ân�¿Y{�Ê³{YÂ¿Zy�¹Z¿:����{Z�Â¿                                              ¹Z¿ :�mZÅ  

Ä»Z¿�½ZËZa�½YÂÀ� :d·Zu�Ä ·Z�» Ê»Âf¿YÂ¯�¶yY|e�ªË����Y�Ê»Âf¿YÂ¯�Ã|ÌÀf¼Å�{�ÉZÅ     

Z¼ÀÅY��{Zf�Y :ÊËY�v��Ê¨��»��f¯{  �ÁZ�»�{Zf�Y :É{Â¼v»�|¼v»��f¯{  

Ê¸Ì�ve���¬» :Ê�ZÀ��Z¯�|��Y       ��Äf�� :®Ì¿ÂeÂ§����������������������ËY�³ :cY�]Zz»  

ÃZ´�¿Y{ :�Ë�^e  Ã|°�¿Y{ : :��Ê�ZÀ��Ã�Zf��Á�É{�]�Z¯�®Ë�Ì§�Ã|°�ÅÁ�a  

¶Ì�vf·Y�¡�Z§:     ������������������������Äv¨��{Y| e:��   

Ã�YÁ�|Ì¸¯ :,É�Y�e�Ä��ºf�Ì��,Ê»Âf¿YÂ¯�ÊaÁ�f¿M�,Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å�{ |eÊ»Âf¿YÂ¯�¶yY  

Ã|Ì°q 

�ºÆ»��ZÌ�]�Ê»Âf¿YÂ¯�Ã|Ë|a�®Ë�Ä]�{�Y{�{ÂmÁ�ºf�Ì��®Ë�¦¸fz»�ÉZÅ��z]�¾Ì]�Ä¯�Ê»Âf¿YÂ¯�Ê´f�^¼Å
{Â��Ê»��nÀ»�Ê³|ÌÀf¼Å�{�¹Z¿�Ä] .�µZ���{��Z]�¾Ì·ÁY�ÉY�]�¹ÂÆ¨»�¾ËY������¥Á� »�Ä·Z¬»��{EPR��s��»

|�.e�Ê�Z�Y��Y�Ê°Ë�½YÂÀ��Ä]�Ê³|ÌÀf¼Å�{ºÅ�]�¶�Y��Y�Ä¯�d�Y�Ê»Âf¿YÂ¯�É�ÂXe��{�®Ë�Ì§��]ZÀ»�¾Ë� 

�Ê»�¹Âf¿YÂ¯��{�ÊeZ�Ô�Y�ÉZÅ�|ÀËM�§��Ìz�e�ÄÀÌ»���{�É|Ì¸¯��Âf¯Z§�½YÂÀ��Ä]�Á�{Â��Ê»�Ê�Z¿�ÊÆ¿
|�Z] .�Ê»�Ê»Âf¿YÂ¯�d·Zu�®Ë�Ê�Z�Y�ÉZÅ�Ê³�ËÁ�Ä¸¼m��Y�Ä�Â]�»�d·Zu�Ê³|ÌÀf¼Å��{�½Y�Ì»�¾ËY�]ZÀ]
|�Z] .��{�É�Z���Z°�M�ÉY�]�,�´Ë{�Ê§����Y�Á�d�Y�ºÆ»��ZÌ�]�ºf�Ì��½{Â]�\¯�»�ZË��·Zy�,Ê³|ÌÀf¼Å

d�Y�Ê¼Æ»��ZÌ�]�Ä·Z�»��Ì¿�Ê»Âf¿YÂ¯�cZ�Ô�Y�ÄË��¿��{�d·Zu�®Ë�Ê³|ÌÀf¼Å�{�Ê¼¯�¾ÌÌ e .�Ä¯�Ê ]Ze
{Â��Ê»�Ã|Ì»Z¿�Ê³|ÌÀf¼Å��{�ÄnÀ��|À¯�Ê»��z�»�Y��Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å�{�Ê¼¯��Y|¬» .�d·Zu�ÉY�]

§� Äf¼�«� Á{��·Zy��¬�ÊaÁ�f¿M� ½M� Á� {�Y{� {ÂmÁ�ÄnÀ��®ËÁY½- |�Z]�Ê»�¾¼ËÂ¿ .�Ä»Z¿� ½ZËZa�¾ËY� �{
Ê»Âf¿YÂ¯� Ê³|ÌÀf¼Å�{ ºf�Ì��½Y|Ì»� �ÌiZe� dve� ,ºf�Ì�� ½M� É{Ây� Ä]� {Ây� ¶Ì�³� Á� Ê¼eY� ÉZÅ

Ê»��Y�«�Ê���]�{�Â»�Ê�Ì�ZÀ¤»Á�f°·Y»�ÉZÅ�f»Y�Za� ��iY�Á�{�Ì³��Ê���]�{�Â»�Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å�{��iR
Ê»��Y�«Ì³{�. ,Ê·Z¼�Y�½Y|Ì»�Ê]Y���¿Z¯�§��Ì�¿�ÊËZÅ�f»Y�Za��iY �ÉZÆ¿Y|Ì»�Ê^�¿��Z§�¥ÔfyYÁ�Ê¼eY�Ê¿Y�Ì»Z¿

ºeY�Ê³|ÌÀf¼Å�{��]�­�v»-�{Â��Ê»�Ê���]�Ê»Âf¿YÂ¯�ÊaÁ�f¿M�ªË����Y�½Y|Ì». 



     
  
  



     
  

�����d��Æ§                                                                                                         v¨�Ä 

Ä»|¬» ......................................................................................................................... �  

µÁY�¶�§ 

Ä»|¬» ......................................................................................................................... � 

�-� b»Z¯ÌZÅ�eÂÉ »Âf¿YÂ¯Ê ................................................................................................ � 

�-� Àf¼Å�{Ì³|Ê »Âf¿YÂ¯Ê ................................................................................................ � 

�-� Z»�MË� �°§É EPR............................................................................................... �� 

�-� ]Ìd Á ¯Ì]ÂÌd ....................................................................................................... �� 

�-�-� Z¼¿Ë� §Ì�Ë°Ê ¯Ì]ÂÌd ......................................................................................... �� 

�-� ¹�§ �Ë�ZÊ Àf¼Å�{Ì³|Ê »Âf¿YÂ¯Ê ................................................................................ �� 

�-� d·Zu ZÅÉ �·Zy Á »MÌÄfz ....................................................................................... �� 

�-� Ê³�ËÁ�ÉZÅ ÊaÁ�f¿M ½YÁ ¿Ì¾»Â .................................................................................... �� 

�-� ¯Ì]ÂÌZÆfÉ Á{ Ä¿Z³ Á ZÆf·ZuÉ ¶] .................................................................................. �� 

�-� �Z^e�Y �Y ÃY� �Á{ »Âf¿YÂ¯Ê ........................................................................................ �� 

�-�� YË{Zn �{ Àf¼ÅÌ³|Ê ºeY- ½ÂeÂ§ Z] Ã{Z¨f�Y �Y �Á� �Y~³ ]Ê Á�{ ��¯É ................................... �� 



     
  
�-��-� �YfÌ_�: ......................................................................................................... �� 

�-��-� ·ÂeÌ| Àf¼Å�{Ì³|Ê ºeY- ½ÂeÂ§ ............................................................................... �� 

�-��-� �ZfyZ� »ZÅÌ¿Âf¸Ê �iÂ» ........................................................................................ ��  

¹Á{�¶�§ 

Ä»|¬» ....................................................................................................................... �� 

�-� �] ºÅ �À¯ ºeY Z] »Ì½Y| �f°·YÁ�ZÀ¤»Ì� ......................................................................... �� 

�-�-� »ZÅÌ¿Âf¸Ê �À¯�|¿Y ºeY- »Ì½Y| )��¿ËÄ »Âf¿YÂ¯Ê( ........................................................... �� 

�-�-� �À¯�|¿Y ºeY Á{ �Y�eÉ Á »Ì½Y| ®e |» ...................................................................... �� 

�-�-� �Á� ÄÀ»Y{ µZ¼fuY .............................................................................................. �� 

�-� �À¯�|¿Y ºeY Ä� �Y�eÉ �Â¿V Ä¯ Z] Ë® »Ì½Y| ®e |» ........................................................ �� 

�-�-� aÁ�f¿MÊ »Âf¿YÂ¯Ê  »Ì�ZÉ Y�]É �{ Àf¼ÅÌ³|Ê »Âf¿YÂ¯Ê ..................................................... �� 

�-�-�-� �¼m ~aË� ½{Â] .............................................................................................. �� 

�-�-�-�  ÁZ�»Z¿É ¯Y�MÊ- ·Ì\ ....................................................................................... �� 

�-�-� Ä^�Zv» aÁ�f¿MÊ »Âf¿YÂ¯Ê �Â]�» Ä] �À¯�|¿Y ºeY Ä� �Y�eÉ �Â¿ V  Á »Ì½Y| ®e |»................... �� 

�-� �³Ì¶ {Ây Ä] {Ây Á �Á|¼ÅÊ �Z¿Ê �Y ½M ..................................................................... �� 

�-�-� �Á|¼ÅÊ �Z¿Ê �Y �³Ì¶ {Ây Ä] {Ây ........................................................................ �� 



     
  
�-�-� �eZ»Ë� ·Z´qÊ Y�]É Ë® ºeY Á{ �Y�eÉ....................................................................... �� 

�-�-�  cÓ{Z » d¯�u Y�]É �eZ»Ë� ·Z´qÊ ....................................................................... �� 

�-� Àf¼Å�{Ì³|Ê ºeY Á »Ì½Y| �Y ��Ëª ¶yY|e »Âf¿YÂ¯Ê �{ Ë® ºeY Ä� �Y�eÉ �Â¿  ......................... �� 

�-�-� ���]Ê Àf¼Å�{Ì³|Ê �{ d·Zu ZaËZ ............................................................................. ��  

¹Â��¶�§ 

Ä»|¬» ....................................................................................................................... �� 

�-� Àf¼Å�{Ì³|Ê ºeY Ä� �Y�eÉ V ¶°� Á »Ì½Y| ®e |»É ........................................................ �� 

�-� Àf¼Å�{Ì³|Ê ºeY � »Ì½Y| Ë® �Ìºf� Ä� �Y�eÉ  ¶°� ..................................................... �� 

�-�-� cÓÂve ¿Z»�Ê Àf¼Å�{Ì³|Ê .................................................................................... �� 

�-�-� ���]Ê d·Zu ·ÁYÌÄ ºeY .......................................................................................... �� 

�-�-� �iY �¿Z¯�§ ]Y�Ê �] d·Zu ·ÁYÌÄ ºeY ............................................................................ �� 

�-�-� ���]Ê �iY ZÅ�f»Y�ZaÉ ¼eYÊ Á�É Àf¼Å�{Ì³|Ê ºeY- �³Ì¶ {Ây Ä] {Ây ................................. �� 

�-� Zf¿Ël Á aÌcY{ZÆÀ� .................................................................................................. �� 

�]ZÀ» ........................................................................................................................ �� 

  



ZÅ�¶°��d��Æ§    � 

  
ZÅ�¶°��d��Æ§  Äv¨�  

�¶°�)�-� (dÌ]ÂÌ¯�®Ë�Ê�|ÀÅ��ËZ¼¿..........................................................................................................��                                  

�¶°�)�-� (Ê»Âf¿YÂ¯��Á{�ÃY���Y��Z^e�Y�µÂ�Y.................................................................................................��                               

¶°�)�-� (�ºeY _�Ìf�Y��Á��ÉY�]�¶°�.....................................................................................................................��                                       

¶°�)�-�) (a( ��¯Âf�Y�Á�`¼a�ZÅ��·Za�\Ìe�e)b (dÌ ¼m�Á�{�Ê]�µZ¬f¿Y��Y{Â¼¿......................................��                             

�¶°�)�-�  (ºeY�ºf�Ì��Ê³|��d¨m�ÉÂ´·Y�Á�Ê�ËZ»�M��ZfyZ� -�­YÁZ¯ -���Ì·.............................................��                                       

�¶°�)�-�  (É��Ì·�½Y|Ì»�Á�­YÁZ¯�|»�Ä�|ÀÅ.................................................................................................��                                                                          

�¶°�)�-�  (µÁY�ºeY�ÉY�]�É��Ì·�½Y|Ì»�Á�­YÁZ¯�|»�Ê]Y���¿Z¯�§..................................................................��                                                  

�¶°�)�-� (Z]�ÄÌ·ÁY��Á|¼Å�d·Zu�®Ë�ÉY�]�dÌ ¼m�¥ÔfyY�Ê´¿Á�YÁ25n..........................................��                                

�¶°�)�-�  (É�Y�e�Ä��Ê¼eY�ºf�Ì�V¶°�...................................................................................................��                                                                           

�¶°�)�-� (|ÀÀ¯��À°¼Å��]�ºf�Ì��Á{�¶Ì�¿Zfa�®Ë���Âe�ÃABV |¿Y�Ã|��d¨m��´Ë|°Ë�Ä].........................��                     

¶°�)�-�  (�Â¿�É�Y�e�Ä��ºeY....................................................................................................................��                                                                                       

¶°�)�-�(É�Y�e�Ä��ºf�Ì��ÉY�]�½Y|Ì»�ÊaÁ�f¿M�Ê¿Z»��µÂveV�Z]�¶°�0
g

......................................... ��                                   

¶°� )�-�  (�É�Y�e�Ä��ºeY�ÉY�]�dÌ ¼m�Ê¿Á�YÁ��Y{Â¼¿VZ]�¶°�0
g

................................................ ��                                     



ZÅ�¶°��d��Æ§    � 

  
¶°�)�- �  (�ÊaÁ�f¿M�Ê¿Z»��µÂveÉ�Y�e�Ä��ºf�Ì��ÉY�]�½Y|Ì»V�Z]�¶°�5

g
.......................................��

                 

¶°�)�-�  (�É�Y�e�Ä��ºeY�ÉY�]�dÌ ¼m�Ê¿Á�YÁ��Y{Â¼¿VZ]�¶°�5
g

.....................................................��                  

¶°�)�-�  (ºeY�Ê³|ÌÀf¼Å�{�Ê¿Z»��µÂve��Â]�»-�{Ây�Ä]�{Ây�¶Ì�³...........................................................��                                             

¶°�)�-�  (ÉY�]�Ê³|ÌÀf¼Å�{�Ê¿Z»��µÂve0,0,0,0,1. 212121  ....................��                   

¶°�)�-�   (Ê³|ÌÀf¼Å�{�Ê¿Z»��µÂve0,5.,0,2,1. 212121  ............................��                     

¶°�)�-�  (Ê³|ÌÀf¼Å�{�Ê¿Z»��µÂve99.0,5.,0,2,1. 212121  .......................��                   

�¶°�)�-� (Ê¼eY�Ê¿Y�Ì»�Z¿�\�u��]�Ê³|ÌÀf¼Å�{��Y{Â¼¿0................................................................. ��                            

�¶°�)�-�� (Z]�Ê¿Y�Ì»Z¿�\�u��]�Ê³|ÌÀf¼Å�{��Y{Â¼¿ ......................................................................��              

¶°�)�-�� (Ê³|ÌÀf¼Å�{��]�Ê]Y���¿Z¯�§��iY..................................................................................................��                                                  

¶°�)�-�� (ÉY�]�Ê»Âf¿YÂ¯�¶yY|e�c|��\�u��]�Ê³|ÌÀf¼Å�{  ,0.......................................��                                

�¶°�)�-�� (Ê·Z¼�Y�½Y|Ì»�Á{��Z§�¥ÔfyY�\�u��]�Ê³|ÌÀf¼Å�{..................................................................��                                                  

¶°�)�-��(\�u��]�ÄfzÌ^´¿Y��]��Y�e�dÌ ¼m ,.....................................................................................��               

�¶°�)�-�� (\�u��]�Ê´fzÌ´¿Y�]��Y�e�dÌ ¼m��Y{Â¼¿22 , g....................................................................��     

  



Ä»|¬»    �� 

  

Ä»|¬»  

�µZ��¶ËYÁY��{�����|��s��»�Ê»Âf¿YÂ¯�ÉZÅ�d·Zu�½ZÌ»�Ê´f�^¼Å�Ê�Â¿�½YÂÀ��Ä]�Ê»Âf¿YÂ¯�Ê³|ÌÀfÅ��{ .��{

¿YÂ¯�Ê³|ÌÀf¼Å�µZ��Y� Á�Ê»Âf¿YÂ¯�É�Z´¿�»�� ,Ê»Âf¿YÂ¯�cZ^�Zv»� �Ì�¿�Ê»Âf¿YÂ¯�cZ�Ô�Y���Y{�a� �{�Ê»Âf

{�Ì³�Ê»��Y�«�Ã{Z¨f�Y�{�Â»�Ê»Âf¿YÂ¯ .  

�¦Ì�Âe��´Ë|¼Å�Ä]��Zm�Y�Z]�Ê��|Àq�ZË�Á{�d·Zu�½M��{�Ä¯�d�Y�Ê»Âf¿YÂ¯�Ã|Ë|a�®Ë�Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å�{

��Y�Y|m�ÊËZ�§���¿��Y�ZÌ�Y�Ä°ÀËY�Â·Á�,|¿Â��Ê»|À�Z]��´Ë|°Ë .d·Zu�,Ã|ÌÀf¼Å�{�d·Zu��{�d·Zu�Ä]�Ê���Å�ÉZÅ

d�Y�Äf�]YÁ�ZÌ�Y��ËZ� .|À¯�Ê»�Z¨ËY�Ê»Âf¿YÂ¯�cZ�Ô�Y�ÄË��¿��{�Ê�Z�Y��¬¿�Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å��{ ]� -�[.�

µZ���{ ºeY�Ê³|ÌÀf¼Å��{�,�ÌyY�ÉZÅ-�ºeY ]�Á�[ºeY�, - ½ÂeÂ§ ]�[�½ÂeÂ§�Á- ½ÂeÂ§ ]��-�[��Ä]�Y��É{ZË��ÄmÂe

{Ây�d�Y�Ã{�¯�\¸m .ºeY�Ê³|ÌÀf¼Å�{�Ê���]��{-�ÌÀf¼Å�{�½ÂeÂ§�Z]�ºeY�d·Zu�Ê³|{Ây�Ä]�{Ây�¶Ì�³���Y

�Â»{�Ì³�Ê»� �Y�«� Ä ·Z�»� { .ºf�Ì�� �{cZ ·Z�»� ,¦¸fz»�Ê¼eY�ÉZÅ��ÄÀÌ»�� �{�Ê»Âf¿YÂ¯�¶yY|e� ÄËZa� �]�É{ZË�

��ËY�§Y�ZË��ÅZ¯{Ây�Ä]�{Ây�¶Ì�³�d�Y�Äf§�³�c�Â�]��Á��[ .³{Ây�Ä]�{Ây�¶Ì��Ë�[Â¸�»Z¿�¶»YÂ���Y�Ê°

� �{�½Y|Ì»� ÉZÅ|»� Á� ºeY� �À¯�|¿Y� ÄnÌf¿� �{� �iY� ¾ËY� ,{Á�� Ê»� �Z¼�� Ä]� �Á|¼Å� ÉZÅ|ÀËM�§� �Y� É�ZÌ�]

Ôy�Ê�Ì�ZÀ¤»Á�f°·Y�d�Y .�Z]�É�Ì³�Ã�Y|¿Y�|À¿Z»�Ê°Ë�Ì§�ºÆ»�ÉZÅ|ÀËM�§��Y�É�ZÌ�]�Ä]�½M��ÅZ¯�Ä¯�É�Â��Ä]

Â¯�cZ^�Zv»�Á�dÌ ¼m�Ê¿Á�YÁ�½Á|]�ÊËY����Ì·� ,ÓZ]�d«{{Â��Ê»��nÀ»�Ê»Âf¿Y ]��[. �Ä]�É{| f»�ÉZÅ�ZÌ »

�d�Y�Ã|��ÄWY�Y�|Àf�Ì¿�Ã|ÌÀf¼Å��{�Ä¯�ÊeÓZu�ÄÌ¬]��Y�Ê»Âf¿YÂ¯�Ã|ÌÀf¼Å�{�ÉZÅ�d·Zu��Ìz�e��Â�À».�ÊaÁ�f¿M

d�Y�Ê»Âf¿YÂ¯�ºf�Ì��®Ë�Ê³|ÌÀf¼Å�{�½Y�Ì»�¾ÌÌ e�ÉZÅ�ZÌ »��Y�Ê°Ë�Ê»Âf¿YÂ¯ .�¹|��½Y�Ì»�Ê»Âf¿YÂ¯�ÊaÁ�f¿M

Y|¬§�ZË�cZ�Ô�YÊ»�Ä^�Zv»�Y��ºf�Ì���Y�Z»�cZ�Ô�Y�½�|À¯ . 



Ä»|¬»    �� 

  
d·Zu� Z]� Ä¯�Ê»Z´ÀÅ Ê»� Ã|ÅZ�»�ºÌ�Z]� Äf�Y{� �Z¯Á��� Ã|ÌÀf¼Å�{�ÉZÅ�ºf�Ì��Ë��ÊaÁ�f¿M� Ä¯� {Â��Ê»� ZÅ��|¿YÂe

�Ì��¶¯�ÊaÁ�f¿M� �Y� �f³��]ºf�Ì��Ë�� Ä¯�ÊÀ »� ¾ËY� Ä]� ,|�Z]� ºfZÅ Ê]� 0ZuÔ��Y��¶¯� Ä]�d^�¿�É�f�Ì]� Ê¼�¿

Ê»�½Z�¿�{Ây��Y�ºf�Ì��{|Å .pÌÅ�Ê°Ì�Ô¯�½ZÆm��{�Ê«Z¨eY�¾ÌÀq�ÃZ³ Ê¼¿�|f§Y .�ÊaÁ�f¿M�È^�Zv»�Z]�¾ËY�]ZÀ]�½YÁ

ºf�Ì��Ë��Á�ºf�Ì��¶¯�½Z¼ËÂ¿�Ê»�d�{�Ä]�Ê³|ÌÀe�ºÅ�{�{�Â»��{�ÊeZ�Ô�Y�ZÅ�ºË�ÁM ]��[.  

�ÄËZa��]{Ây�Ä]�{Ây�¶Ì�³�Á�ºeY�ÉY�Ä¨·Â»�Á{�Ê»Âf¿YÂ¯�ºf�Ì��®Ë�c�Â��Ä]�|À¿YÂe�Ê»�Ê¼eY�ÉZÅ�ºf�Ì��,

�ÉZÅ�½Y|Ì»{Ây�Ä]�{Ây�¶Ì�³�|¿Â��Äf§�³���¿��{ .�Á�ºeY�Ê³|ÌÀf¼Å�{�½Y�Ì»�Ä»Z¿�½ZËZa�¾ËY��{�Ä]�{Ây�¶Ì�³

{Ây�{�Ì³�Ê»��Y�«�Ê���]�{�Â»�Ê»Âf¿YÂ¯�ÊaÁ�f¿M��ZÌ »��Y�Ã{Z¨f�Y�Z]�ºf�Ì� .|¿Y�µÁY�d¼�«��{��Á�ºeY��À¯

�|¿Y�| ]�d¼�«�Á��´ÀË{Á���Ä·{Z »��Y�Ã{Z¨f�Y�Z]�Y��½Y|Ì»�|»�®e�Z]�Ê¿Y|Ì»�Á�ºeY��À¯k��Ê»�Ä ·Z�»�Y��Ôy�|»

ºÌÀ¯ .Ê]Y���¿Z¯�§� ,Ê¼eY�Ê¿Y�Ì»Z¿� ,Ê·Z¼�Y�½Y|Ì»�Á{�¾Ì]��Z§�¥ÔfyY�|À¿Z»�Ê¼eY�ÉZÅ�f»Y�Za��iY�¾ÌÀr¼Å ...�Y�

ºÌÀ¯�Ê»�Ê���] .  
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Ä»|¬» 

¸¯�Ê§� »� Ä]� ¶�§�¾ËY�{d·Zu�Ê�ÊaÁ�f¿M� Á� Ã|ÌÀf¼Å�{�ÉZÅÁY�¾»ÂÌ¿� ½d�Y{�ºÌÅYÂy .��Y�Ê°Ë� Ä]� Ä»Y{Y� �{

��Á{�ÃY���Y�cZ�Ô�Y�µZ¬f¿Y�½M�Ä]�Ä¯�Ê³|ÌÀf¼Å�{�ÉZÅ{�]�Z¯��Ê»�Äf¨³®Ë�dËZÆ¿��{�Á�ºË�Y{�a�Ê»�,{Â��Á� 

d·Zu�|Ì·Âe ÌÀf¼Å�{�ÉZÅÃ|�ºeY-�ºÌÀ¯�Ê»�Ê���]�Y��½ÂeÂ§ .  

� -� Ê»Âf¿YÂ¯�ÉZÅ�eÂÌb»Z¯ 

eÂÌb»Z¯�®ËÊÅZ´f�{�Ê»Âf¿YÂ¯���Ã|Ë|a��Y�Ä¯�d�Y��Ã{Z¨f�Y��eZ^�Zv»�¹Zn¿Y�ÉY�]�Ê»Âf¿YÂ¯�®Ë�Ì§�¾Ì¿YÂ«�Á�ZÅ

|À¯� Ê» .)ºÅ�]� |À¿Z»� ÊËZÅ� Ã|Ë|aÊÆ¿��¼Å�{� ÁÊ³|ÌÀf�( .�Z]� Ä¯� Ê¸ §� ÉZÅ�eÂÌb»Z¯� Z]� Ê»Âf¿YÂ¯� ÉZÅ�eÂÌb»Z¯

|¿�Y{�Ê�Z�Y�cÁZ¨e�|ÀÀ¯�Ê»��Z¯��Âf�Ë�¿Y�e .ÂÌb»Z¯��a��{�Ä¯�Ê¸�Y�Ã|ËY�d�Y�¾ËY�d�Y�Äf¨Æ¿�Ê»Âf¿YÂ¯�ÉZÅ�e

Ã{Y{�ÉÁ��cZÌ¸¼��¹Zn¿Y�Á�É�Z��Ã�Ìy}�ÉY�]�¹Âf¿YÂ¯�®Ë�Ì§�¾Ì¿YÂ«�Á��YÂy��Y�½YÂe�Ê»�Ä¯�Ã{Z¨f�Y�ZÅ�{�¯ 

]��[ .É��¿�µ|»�®Ë�Ê»Âf¿YÂ¯�²ÀË�Âe�¾Ì�Z»�,ZÅ�¾Ì�Z»�¾ËY��Y�Ê�Y�f¿Y�Á�Ê¿ZÆm�Ê»Âf¿YÂ¯��eÂÌb»Z¯�Ä¯�d�Y��

{Â��Ê»�Ã|Ì»Z¿��Ì¿.  

�cZ¬Ì¬ve�ÂÀÅ�Ê»Âf¿YÂ¯�cZ^�Zv»��{�]Y��{�ÉY|fÁ�d�Y�ÃY��É��¿�cZ¬Ì¬ve{�Y{�Ä»Y{Y�ÄÀÌ»��¾ËY��{�Ê¸¼��Á.�

�Á�Ê»Z�¿�Ì£�¥Y|ÅY�ÉY�]�Äq�Ê»Âf¿YÂ¯�ÉZÅ�eÂÌb»Z¯�ÄÀÌ»���{�cZ¬Ì¬ve��Y�Ê»Z�¿�Á�Êf·Á{�cZ��Â»��Y�É�ZÌ�]

                                           
1 Superposition 
2 Entanglement 
3 Quantum Turing Machine 
4 Quantum Computer Universal 
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�ÊfÌÀ»Y�¥Y|ÅY�ÉY�]� Äq)�»��¶Ì¸ve� Á� ÄË�ne�¶j»� (|ÀÀ¯�Ê»�dËZ¼u .Ìb»Z¯� �³Y��ZÌ¬»� �{�Ê»Âf¿YÂ¯�ÉZÅ�eÂ

�|ÀÀ¯�¶u�{ZË��Ê¸Ìy�d����Z]�Y��Ê�Zy�¶WZ�»�|À¿YÂe�Ê»�,|¿Â��ÄfyZ��±��])�Â4��ºfË�Â´·Y�µZj»�ÉY�]� .(�Äf^·Y

�Ë~a� Ä^�Zv»� ®Ì�Ô¯� ÉZÅ�eÂÌb»Z¯� ��Âe� Ä¯� Ê ]YÂe� Ä¯� d�Y{� ÄmÂe� |ËZ]���ÉZÅ�eÂÌb»Z¯� ��Âe� ,|Àf�Ì¿

{Â]�|ÀÅYÂz¿��Ë~a�Ä^�Zv»��Ì¿�Ê»Âf¿YÂ¯ .Z¯�Ê»Âf¿YÂ¯�ÉZÅ�eÂÌb»�Ê»��f�Ì]�Y��cZ^�Zv»�d����ZÆÀe|ÀÀ¯ ]��[.  

� -� �Ê³|ÌÀf¼Å�{Ê»Âf¿YÂ¯  

�ZÀ�M�½M�Z]�®Ì�Ô¯�®Ë�Ì§��{�Z»�Ä¯�d�Y�É�Ìq�½M��Y�cÁZ¨f»�Ê^Ìn���Â�]�Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å��{��YÂy

É�Â��Ä]�ºÌf�Å Ê³�ËÁ�Ä¯ZÅ½M�É�d�Y�ÄfyZ��¾°¼»��Ì£�Z»�ÉY�]�Y��Ê³|ÌÀf¼Å�{�¶»Z¯�­�{.���Ì£�Ä �Âe�Z]

Àf¼Å�{� �Â�e� ¶]Z«� ®Ë�Ì§� �{� Ê³|Ì½YÂe� Ê»�� d¨³Ã|Ë|a� �f¼¯� Ã�Á�»Y� Ä¯�Ä¯� {�Y{� {ÂmÁ�®Ì�Ô¯� �{� ÉY

|�Z^¿�s��»�½M��{�Ê³|ÌÀf¼Å�{ .�µZ��Y�¹ZÌa�ÄnÌf¿�Ê´¼Å�Ê»Âf¿YÂ¯�É�Z´¿�»��,Ê»Âf¿YÂ¯�É�Z��Êb¯�,Ê»Âf¿YÂ¯

�ÉZÌ¿{��{�dÌ¼¯�¾ËY�}Â¨¿�½Â»Y�Ìa|Àf�Å�Z» .�Ê�ÂÀf»�¦Ë�Z e�Ê�z���Å��«YÁ��{�,{�Y{�{ÂmÁ�Ê³|ÌÀf¼Å�{�ÉY�]

d�Y� Ã{Y{� ÄWY�Y� ½M� ÉY�]� Ê¨¸fz»� �Ì]Z e� Äf�Y{� Ê³|ÌÀf¼Å�{� Z]� Ä¯� {�Ây�]� �Â¿� Á� ÃZ³|Ë{� �Z�Y�].�¶]� 

ÉÂ«�Ä¯�|À¯�Ê»�Ê§� »�Ê´f�^¼Å��Â¿�®Ë�Y��Ê»Âf¿YÂ¯�Ê³|ÌÀf¼Å�{ �Ê´f�^¼Å�Ä¿Â³��Å��Y��ed�Y�Ê°Ì�Ô¯ .

dÀ]� �½YÂÀ��Ä]� Y��Ê³|ÌÀf¼Å�{{�Z��Ê»��{Z«� Z»�ÉY�]� Y��Ê»Âf¿YÂ¯�cZ�Ô�Y�µZ��Y�Ä¯�|¿Y{�Ê»�Ê ^À» .�ª]Z�»

�Â��¦Ë� e� |Å{�Ê»��eÓZ]�d����Z]�Y��ÊËZÅ�ºfË�Â´·Y�¹Zn¿Y�Ã�ZmY�Ä¯�d�Y��ZfyZ��®Ë�Ê³|ÌÀf¼Å�{.���{�Är¿M

                                           
1 Cryptanalysis 
2 Shor's Algorithm 
3 Computable 
4 Bell 
5 Bennet 
6 Shor 
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�Ì]Z e�¾ËY�¹Z¼e���¾Ì]�Ê´f�^¼Å�½YÂÀ��Ä]�|¿YÂe�Ê»�Ê³|ÌÀf¼Å�{�Ä¯�d�Y�dÌ «YÁ�¾ËY�d�Y�½Z�°Ë�ºf�Ì���Ë

{Â���Ì^ e�ÊËY�n»�ÉZÅ.  

�d¨³�½YÂe�Ê»��«YÁ��{ºÅ��]�ºÅ�Z]�Ê°Ë�Ì§�ºf�Ì��Á{�Êf«Á �Ê»Âf¿YÂ¯�dÌÅZ»��Y�Ê�Zy�Ê´f�^¼Å�,|¿�Y{��À¯

ºÅ�]� Êf«Á�Êfu� Ä¯� {Â��Ê»� {ZnËY� Á{� ½M� ¾Ì] �ºÅ� �Z]� ºÌÀ¯� Ê»� Y|m� ºÅ� �Y� Y�� ºf�Ì�� Á{� Á� ��«� Y���À¯

|¿Z»�Ê»�Ê«Z]�Ê´f�^¼Å .É�Ì³�Ã�Y|¿Y�®Ë��³Y�]���|À¯�Ê»��ÌÌ¤e��f·Zu�{Â��¹Zn¿Y�µÁY�ºf�Ì��ÉÁ�)�Êf·Zu�Ä]

|�Z]��Ë~a�Ã|ÅZ�»�d·Zu�Ã�ËÁ�Ä¯ (�¹Á{�ºf�Ì��d·Zu�Á]{Â��Ê»��ÌÌ¤e��Zq{�Ä¸�Z§Ô .¶»Z����Y��À¯�¾ËY�¹Zn¿Y

Ê»�ÄfyZÀ��Ê³|ÌÀf¼Å�{�½YÂÀ��Ä]�Ä¯�d�Y�Ê �Â»��Ì£�Á�Ê»Âf¿YÂ¯�Ê´f�^¼Å��Á{�ÃY� {Â� .�Ã|Ë|a�¾ËY�ÓÂ¼ »

Ë���{ºf�Ì��� ºÅ�]��´Ë|°Ë�Ä]�Äf�~³��{�ZÆÀe�Ä¯�{�Y{�{ÂmÁ�ÊËZÅ ºÅ��]�pÌÅ�½ÂÀ¯Y�Á�|¿�Y{��À¯ �Z]�Ê�À¯�ºÅ

|¿�Y|¿ .ºÅ�]��´Ë|°Ë�Z]�Äf�~³��{�ºf�Ì��Á{��³Y�¾ËY�]ZÀ] �Ä¯�{�Y|¿�{ÂmÁ�½Z°»Y�¾ËY�Z»Â¼��|À�Z]�Äf�Y{��À¯

{Â¼¿�¾Ì »�É�´Ë{��Y�¶¬f�»�ZÅ�ºf�Ì���Ë���Y�®Ë��Å�d·Zu .  

�d·Zu�®Ë]ÂÌ¯�Á{�Ã|ÌÀf¼Å�{ºÌÀ¯�Ê»���§�,ºË�Ì³�Ê»���¿��{�Y��ÊfÌ�dÌ]ÂÌ¯�Ä¯ ��{�Ê»Á{�Á��Ì·M�d�{�µÁY

d�Y�[Z]�d�{ .¹Z¿ ��Á{�ÃY���Y�µZ¬f¿Y� ,Ê»Âf¿YÂ¯�É�Z´¿�»��ÉZÅ�ÄÀÌ»���{�µÂ¼ »��Â��Ä]�[Z]�Á��Ì·M�ÉZÅ

�Á�Ê»Âf¿YÂ¯ ...|¿Á��Ê»��Z¯�Ä] .�µZ���{��Z]�¾Ì·ÁY�Ê»Z�Y�¾ËY��������ÂeRon Rivest��{�Ä·Z¬» �Ä]��Â]�»�ÉY

|��Ã{Z¨f�Y�Ê»Âf¿YÂ¯�É�Z´¿��»� .d·Zu �ÉZÅ1,0�½Z�¿�ÉY�]�Y��½{Y{d·Zu�Ã�ËÁ �ÉZf�Y���{�¾Ìb�Y�ÉZÅZ�Ä]

ºË�]�Ê»��Z¯ .�ÉZf�Y���{�É�Ì³�Ã�Y|¿Y�®Ë�{Ây�Ã�}�ÉÁ���Ì·M��³YZ ¬»�Á�|Å{�¹Zn¿Y�Ê»�,{�ÁM�d�|]��¨���Y|

�Ä]�ÄËZa�¾Ì¼Å��{�É�Ì³�Ã�Y|¿Y�c�Â���{�[Z]�Y�Ë��,|À¯�ÊËÂ´�Ìa�Y��[Z]�É�Ì³�Ã�Y|¿Y�ÄnÌf¿���«��Â��Ä]�|¿YÂe

{�ÁM�|ÅYÂy�d�|]�Y��®Ë��Y|¬»���«��Â� .���«��Â��Ä]�|¿YÂe�Ê»�,{�ÁM�d�|]�Y��®Ë��Y|¬»��Ì·M��³Y��° ·Z]

Ì³�Ã�Y|¿Y��{�Y���¨��ÄnÌf¿�[Z]�Ä¯�|ËÂ´]{�ÁM�|ÅYÂy�d�|]�{Ây�É� .��Ì·M���Âe�ÄnÌf¿�ÊÀÌ]��Ìa�c�|«�¾ËY
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d�Y��Y�«�]��Ì¿�|¿�Y{�ºÅ�Z]�Ä¿Â³Z�§�Ä¸�Z§�[Z]�Á��Ì·M�ÉZÅ�É�Ì³�Ã�Y|¿Y�Ä¯�ÊfÌ �Á��{�Êfu .�Á{�Ä¯�Zn¿M��Y

Ê �Â»��Ì£��iY��Â¿�®Ë�Ä¯�|���Ê»���¿�Ä]�,|¿�Y|¿��´Ë|°Ë�Z]�Ê¸��Ä�]Y��Ä¿Â³�pÌÅ�Ä¿Â³Z�§�Ä¸�Z§�Z]�{Y|ËÁ��

|¿�Y|¿�®Ì�Ô¯�®Ë�Ì§� �{�ÉY� Ä¬]Z�� �Â¿�pÌÅ� Ä¯� {�Y{� {ÂmÁ�Ê»Âf¿YÂ¯�®Ì¿Z°»� �{. �Ã|ÌÀf¼Å�{�ÉZÅ�d·Zu

É{�§�Ä]���vÀ»�ÉZÅ�d¸�y��Ä¯�|¿�Y{Ä ·Z�»�Äf�ËZ�� Y�� ZÆ¿M �Ê Ì�Á|À¯�Ê» .��Â�Â»�Ä¯��ÌyY�ÄÅ{�Á{��{

ËY� {�Â»� �{�Ê¿YÁY�§�lËZf¿� ,d�Y�Äf§ZË���f�³�Ê»Âf¿YÂ¯�cZ�Ô�Y�Á� ZÅ�eÂÌb»Z¯d·Zu��Â¿�¾ �Ã|»M�d�|]� ZÅ

d�Y .�Z]�¾Ì·ÁY�Ê³|ÌÀf¼Å�{��Â�Â»��µZ���{�����½�Á��Á�Ê°�·Á{Âa�,¾Ìf�Ì¿Y���Âe��d�Y�Ã|��s�� ]��[.  

�ÊÀ Ë�,d�Y{�k�Zy�½ZÆm�Ã|ÀÀ¯�¦Ì�Âe�½YÂÀ��Ä]�Ê°Ë�Ì§�ÄË��¿�Ä]�Ä¯�Ê¬Ì¼��{Z¬f�Y�Á�Ä«Ô��d¸��Ä]�¾Ìf�Ì¿Y

�cY�Â�e�Á�cY|ÅZ�»��Y�¶¬f�»�Ä¯�Ê «YÁ��Ê¿ZÆm�Ä]�Y��Ê»Âf¿YÂ¯�®Ì¿Z°»�d�¿YÂf¿��³�Å�{�Y{�{ÂmÁ�Z»�ÊÀÌ�

ÌÀr¼Å�Á�¶»Z¯�ÄË��¿�®Ë�½YÂÀ�¾ËY�]ZÀ]�Á�|À¯�ÄWY�Y�ªÌ«{�¾��¶»Z¯�ÄË��¿�®Ë�Ê»Âf¿YÂ¯�®Ì¿Z°»�Ä¯�|Å{�½Z�¿

d�Ì¿. �½Z�ËYZÅ� Ã|Ë|a�¾ÌÀq�{ÂmÁ�Ä¯�|¿{Â]� Ã|Ì¬��¾ËY� �]Ëd�Y�½M��¬¿��]�¶Ì·{�Ê»Âf¿YÂ¯�®Ì¿Z°»� �{�Ê 

)�É�°§��ËZ»�MEPR |��|ÅYÂy�Ã{�ÁM�| ]�d¼�«��{( .Ê·Á�Ê¿ZÆÀa�ÉZÅ�Ì¤f»��Y�Ã{Z¨f�Y�Z]�Ä¯�|¿{Â]�|¬f »���Ê»

�½Á|]�Ê¸»Z¯�ÄË��¿�½YÂe{�ÁM�{ÂmÂ]�dÌ �Â»��Ì£�cY�iY .��Ì¤f»�Ä �Âe�ÉY�]�É{ZË��ÉZÅ��Ôe�Zf�Y��¾ËY��{

ºÅÂ]���Âe�ZÆ¿M�¾Ë�e�Äf�m�]�Ä¯�d§�³�c�Â��Ê¿ZÆÀa��|��¹Zn¿Y]��[.�{�¶]�Ê§����Y�µZ���������{Y{�½Z�¿

{Â��Ê»�ÄmYÂ»�d�°��Ä]�Ê¿ZÆÀa��Ì¤f»�ÄË��¿�Ä �Âe�ÉY�]�ZÅ��Ôe�Ê»Z¼e�Ä¯ .�Ê·|»�{ÂmÁ�Ä¯�{Y{�½Z�¿�¶]

«�]�¹�¸f�»�Ê»Âf¿YÂ¯�®Ì¿Z°»�ÉY�]�Ê¿ZÆÀa��Ì¤f»��]�ÊÀf^»�ÉÁZ�»Z¿�®Ë�É�Y�)¶]�ÉÁZ�»Z¿ (�Y�d]��[ .�Ê·Zu��{

»�Y��ÊËZÅ�d·Zu�ÊÀÌ]��Ìa�Ê»Âf¿YÂ¯�®Ì¿Z°»�Ä¯|ÀÀ¯�Ê»��¬¿�Y��ÉÁZ�»Z¿�Ä¯�|À¯�Ê .�¶]�ÉÁZ�»Z¿�ÄW�Y��Y�| ]

d§�³��Y�«�ÄmÂe�{�Â»�Ê³|ÌÀf¼Å�{�Ê¼¯�ÉZÅ�Ê³�ËÁ .�ÉY�]�ÄÌ·ÁY�ÉZÅ��Ôe�Ä¸¼m��Y�¶]�ÉÁZ�»Z¿�d¬Ì¬u��{
                                           

1 Einstein, Podolsky and Rosen 
2 Hidden variable 
3 Bohm 
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Ì»�Ã|��µ�fÀ¯��ÌyY�ÄÅ{��{�É�Â·ÂÀ°e�d§��Ìa�Z]� Z»Y�{Â]��Â�e�¶]Z«��Ì£�{Â��{ZnËY�Ê»Âf¿YÂ¯�ÉZÅ�ºf�Ì��½Z

�Ê»Âf¿YÂ¯�ÉZÅ�Ê´f�^¼Å�ZÆ¿M�É�Z°f�{�Z]�Ê»Âf¿YÂ¯�ÉZÅ�ºf�Ì��É�Ì³�Ã�Y|¿Y�¾¼��Ä¯�d�Y��{Z«���]�½ÂÀ¯Y

|À¯� {ZnËY� µ�fÀ¯� ¶]Z« .��Ìa� Êf¼�� Ä]� Ê»Âf¿YÂ¯�Ê´f�^¼Å� ,ZÅ�d§��Ìa� ¾ËY� Z]� ½Z»�� ºÅ�½YÂÀ�� Ä]� Ä¯� |Àf§�

|¿|��Äf§�³���¿��{�{Â]�¾°¼»��Ì£�®Ì�Ô¯�ÄÌuZ¿��{�Ä¯�ÊËZÅ�Z¯�¹Zn¿Y�Ä¼�q��.  

� -� �É�°§��ËZ»�MEPR  

� �ÂÆ�»��ËZ»�M��¿Y�Z°¼Å� �Y�¾e� Á{�®¼¯� Z]�Ê»Âf¿YÂ¯� ÄË��¿�½{Y{� ½Z�¿��«Z¿� �Â�À»� Ä]�¾Ìf�Ì¿YEPR��Y�

ºf�Ì]� ½�«� �{� |Ë|m� ®Ë�Ì§� É| ]� cÓÂve� �{� Ä¯� |¿{�¯� ÊuY���d�Y{� É{ZË�� �ÌiZe. d·Zu�ÊÀÌb�Y 
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�Ì·M�½M�ÉZf�Y���{�Y��{Ây�Ã�}�¾Ìb�Y�É�Ì³�Ã�Y|¿Y�c�Â���{�[Z]�Ä¯�|ËÂ´]�|¿YÂe�Ê»z���Y|¬»�Z¼fu2/

{�ÁM�Ê»�d�|] .Y�|Å{�¹Zn¿Y��Ì¿�É�´Ë{�ÉZf�Y���Å��{�Y���Y�É�Ì³�Ã�Y|¿Y�d�¿YÂe�Ê»��Ì·M�Z»�Ä]�ÄmÂe�Z]�Á

Ä�]Y�)�-�( Á�f�Y�½Z¼Å�Zf�Y��½M��{�[Z]�Ã�}�¾Ìb�Y�Ä¨·Â»�ÓZ]�µÓ| )[Z]�É�Ì³�Ã�Y|¿Y��Y�¶^« (��Ìa�d«{�Z]
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1 Bite 
2 Qubite 
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1 Orthonormal 
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1 Bloch Sphere 


