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Pr�blhma �
�a� An u���� ����� kai v���� �����

�i� Kanonikopoi�ste to u� �m�
�ii� Bre�te thn tim� tou � gia na e�nai ta u kai v orjog�nia metax	 touc� �m�

�b� 
Estw V dianusmatik�c q�roc p�nw se k�poio s�ma K� Na deiqjo	n oi ex�c prot�seic

�i� To ant�jeto stoiqe�o tou u � V e�nai monadik�� �m�
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�ii� An ta u kai v e�nai orjog�nia

u � v � 	 �� ��� � � � � 	 �� � � �� �

�b� �i� Ex orismo	 up�rqei to ant�jeto stoiqe�o �u tou u � V � t�toio �ste

u � ��u� � ��u� � u � � �


Estw u� �na �llo ant�jeto stoiqe�o tou u� op�te

u � u� � u� � u � � �

Gia to u� �qoume diadoqik�


u� � u� � � � u� � 
u � ��u�� � �u� � u� � ��u� � � � ��u� � ��u� �
�Qrhsimopoi�same thn prosetairistik� idi�thta�� 
Ara to ant�jeto stoiqe�o tou u � V e�nai monadik��

�ii� Gia to di�nusma ��au� isq	ei
au � ���au�� � � � ���

Ap� thn
u � ��u� � � �� a 
u � ��u�� � a � � � �

�pou qrhsimopoi�same thn Pr� ������ 
Eqoume �tsi

au � a��u� � � � ���

Exis�nontac tic ��� kai ����
au � ���au�� � au � a��u� �

kai k�nontac qr�sh tou n�mou thc diagraf�c pa�rnoume

��au� � a��u� �



Pr�blhma �
�a� Diatup�ste ton orism� thc b	shc dianusmatiko	 q�rou� �m�
�b� Diatup�ste ton orism� thc di	stashc dianusmatiko	 q�rou� �m�
�g� An ta x� y� z e�nai grammik�c anex�rthta stoiqe�a en�c dianusmatiko	 q�rou V � na deiqje� �ti ta
dian	smata

x� y � x� y � x� �y � z

e�nai grammik�c anex�rthta� �m�
�d� 
Estw ta dian	smata u�� u�� � � � � uk tou Rn kai to s	nolo

W �
�
u � Rn j u � ui � 	 � i � �� �� � � �� k � �

De�xte �ti o W e�nai up�qwroc tou Rn� 
m�
��������������������������������������������

�a� 
Estw V �nac dianusmatik�c q�roc kai A�fe�� e�� � � � � eng �na peperasm�no upos	nolo tou V � To
A e�nai mia b	sh tou V an

�i� ta e�� e�� � � � � en e�nai grammik�c anex�rthta� kai
�ii� ta e�� e�� � � � � en par�goun ton V �

�b� O arijm�c n twn stoiqe�wn miac b�shc tou V �� f�g kale�tai di	stash tou V kai sumbol�zetai
me dimV �n� An V � f�g� t�te dimV���

�g� An
�� �x� y� � �� �x� y� � �� �x� �y � z� � �

t�te
��� � �� � ��� x � ��� � ��� y � �� z � 	 �

Epeid� ta x� y� z e�nai grammik�c anex�rthta�
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Ara ta x� y� x� y� x� �y � z e�nai grammik�c anex�rthta�

�d� Ja de�xoume �ti ikanopoio	ntai oi treic sunj�kec thc Pr� ������
�i� Epeid� � � ui�� gia k�je ui� � � W �

�ii� 
Estw d	o dian	smata u� v � W op�te
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�
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Ara o W e�nai kleist�c wc proc thn pr�sjesh�

�iii� An a � R kai u �W � t�te

u � ui � 	 � i � �� �� � � �� k �� a �u � ui� � a 	 � i � �� �� � � � � k ��
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Ara o W e�nai kleist�c wc proc to bajmwt� pollaplasiasm��
Oi treic sunj�kec thc Pr� ����� ikanopoio	ntai� 
Ara o W e�nai up�qwroc tou V �



Pr�blhma �

Estw V dianusmatik�c q�roc p�nw se k�poio s�ma K kai W� kai W� up�qwroi tou V � De�xte �ti
h tom� W� �W� twn W� kai W� e�nai up�qwroc tou V � 
m�
��������������������������������������������

Ja de�xoume �ti ikanopoio	ntai oi treic sunj�kec thc Pr� ������
�i� Epeid� oi W� kai W� e�nai up�qwroi tou V � � � W� kai � �W�� 
Ara � �W� �W��

�ii� 
Estw d	o dian	smata u� v � W� �W� op�te u� v � W� kai

u� v �W� � ���

l�gw thc kleist�thtac touW� wc proc thn pr�sjesh �e�nai up�qwroc tou V �� Omo�wc �qoume u� v �W�

kai
u� v �W� � ���

Ap� tic ��� kai ��� �petai �ti
u� v �W� �W� �


Ara h tom� W� �W� e�nai kleist� wc proc thn pr�sjesh�

�iii� 
Estw a � K kai to di�nusma u � W� �W�� Epeid� u � W� kai o W� e�nai kleist�c wc proc to
bajmwt� pollaplasiasm��

a u �W� �

Epeid� u �W� kai o W� e�nai kai aut�c kleist�c wc proc to bajmwt� pollaplasiasm��

a u �W� �


Ara
a u �W� �W�

kai h tom� W� �W� e�nai kleist� wc proc to bajmwt� pollaplasiasm��
Oi treic sunj�kec thc Pr� ����� ikanopoio	ntai� 
Ara h tom� W� �W� e�nai up�qwroc tou V �



Pr�blhma 


Estw o up�qwroc tou M���
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�a� Gia to genik� stoiqe�o tou W �qoume
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To B e�nai grammik�c anex�rthto kai afo	 par�gei ton W � e�nai mia b�sh tou� 
Eqoume t�loc

dimW � � �

�b� Ef�son dimM������ gia thn ep�ktash tou B se mia b�sh touM��� pr�pei na bro	me �na stoiqe�o
tou M��� pou den an�kei sth grammik� j�kh thc b�shc B� 
Estw o p�nakac
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Pr�blhma �

Estw V� kai V� up�qwroi tou dianusmatiko	 q�rou V � De�xte �ti oi ak�loujec prot�seic e�nai
isod	namec

�a� V � V� � V��
�b� V � V� � V� kai dimV � dimV� � dimV��
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kai
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dim�V� � V�� � dimV� � dimV� � dim�V� � V�� � ���

Ap� tic �������� pa�rnoume
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B�sei tou J� ������ ap� tic ��� kai ��� �petai �ti
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Pr�blhma �
�a� Na brejo	n oi t	poi twn pin�kwn A� B� kai C gia na �qei n�hma h pio k�tw sq�sh


A �BC� � �AB�C � �m�

�b� Na deiqje� h pio p�nw sq�sh� �m�
�g� Na deiqje� �ti o ant�strofoc antistr�yimou p�naka e�nai monadik�c� �m�
�d� An o n 	 n p�nakac A e�nai antistr�yimoc� de�xte �ti o AT e�nai antistr�yimoc kai
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Pr�blhma �
�a� An o A �Mn�n e�nai mhdenod�namoc de
kth k� de�xte �ti o p�nakac �A�I� e�nai antistr�yimoc�

�m�
�b� De�xte �ti an o A � Mn�n e�nai antistr�yimoc kai antisummetrik�c� t�te kai o A�� e�nai
antisummetrik�c� �m�
�g� 
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Pr�blhma �
�a� An o B �Mn�n e�nai orjog�nioc� de�xte �ti o s	njetoc p�nakac
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e�nai ep�shc orjog�nioc� �m�
�b� An o A � Mn�n e�nai antimetaj�simoc me k�je n	n p�naka� de�xte �ti o A e�nai bajmwt�
pollapl�sio tou monadia�ou p�naka� �m�
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�a� Ef�son o B e�nai orjog�nioc
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Ara o A e�nai orjog�nioc�

�b� Pr�pei gia k�je n	n p�naka B na isq	ei
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Estw �ti o B e�nai diag�nioc kai �ti ta stoiqe�a thc diagwn�ou tou e�nai diaforetik� metax	 touc
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Ap� thn ��� �qoume
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Sumpera�noume �ti o A e�nai diag�nioc�

Ara ap� thn ��� �qoume

aii bij � bij ajj � ���

An ta stoiqe�a tou B e�nai mh mhdenik�� t�te ap� thn ��� pa�rnoume
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Ta stoiqe�a thc diagwn�ou tou �diag�niou� A e�nai �sa metax	 touc� 
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Pr�blhma �
An A �Mn�n� de�xte �ti oi ak�loujec prot�seic e�nai isod	namec


�i� O A e�nai antistr�yimoc�
�ii� To s	sthma AX � B �qei monadik� l	sh�
�iii� O A e�nai gin�meno peperasm�nou pl�jouc stoiqeiwd�n pin�kwn�
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�i� �� �ii�
An o A e�nai antistr�yimoc� t�te ap� thn AX � B �qoume

A�� AX � A�� B �� �A��A�X � A�� B �� I X � A�� B �� X � A�� B �


Ara h l	sh tou AX � B e�nai monadik��

�ii� �� �iii�
An to AX � B �qei monadik� l	sh� t�te o anhgm�noc G�klimakwt�c tou A e�nai o monadia�oc p�nakac�
R�I �P�risma � tou J� ������� S	mfwna t�ra me to P�risma � tou J� ������ up�rqei �nac peperasm�noc
arijm�c stoiqeiwd�n pin�kwn E�� E�� � � � � Ek �tsi �ste

A � E�E� � � �Ek R �� A � E�E� � � �Ek I � E�E� � � �Ek �

�iii� �� �i�
An o A e�nai gin�meno stoiqeiwd�n pin�kwn� t�te o A e�nai antistr�yimoc wc gin�meno antistr�yimwn
pin�kwn �s	mfwna me thn Pr� ����� oi stoiqei�deic p�nakec e�nai antistr�yimoi�
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Pr�blhma ��
Na breje� h genik� l�sh tou sust�matoc


x� �� x� �� x� �� x� � x� � �
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Br�skoume ton anhgm�no G�klimakwt� tou epauxhm�nou p�naka
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To s	sthma �qei �peiro pl�joc l	sewn me treic ele	jerec metablht�c� tic x�� x� kai x�� J�tontac
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Pr�blhma ��
Gia poiec tim�c tou a e�nai o p�nakac
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O A e�nai antistr�yimoc an o G�klimakwt�c tou den �qei mhdenik� gramm�� Br�skoume loip�n ton
G�klimakwt� tou A
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Estw oi p�nakec
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