
Kef�laio �

IDIOTIMES KAI

IDIODIANUSMATA

��� Idiodian�smata grammik�n telest�n

To ed�fio ��� mpore� na paralhfje� an o anagn�sthc den e�nai exoikeiwm�noc me tic
teleuta�ec paragr�fouc tou Kefala�ou ��

Orism�c �����

	Estw o grammik
c telest�c T � L�V �� O arijm
c l � K onom�zetai idiotim�
�eigenvalue
 � qarakthristik� tim� tou T an up�rqei mh mhdenik
 di�nusma
u � V pou ikanopoie� th sq�sh

T �u� � l u � �����

K�je mh mhdenik
 di�nusma pou ikanopoie� thn ��
 onom�zetai idiodi�nusma
�eigenvector
 � qarakthristik� di�nusma tou T pou antistoiqe� sthn idiotim�
l�
Oi idiotim�c kai ta idiodian�smata tou T � L�V �� an up�rqoun� onom�zontai
qarakthristik� meg�jh � idiopos� tou T �

Parat�rhsh
An to u � V � u �� �� e�nai idiodi�nusma tou T � L�V �� t
te h eik
na tou u m�sw

tou T an�kei sth grammik� tou j�kh�

T �u� � �u� � ���	�

	Estw� gia par�deigma� o grammik
c telest�c T � L�R�� pou or�zetai ap
 th
sq�sh

T �x�� x�� � �	x�� 
x� � x�� �

Gia ta stoiqe�a u������
 kai u�������
 �qoume�

T �u�� � T ��� �� � �	� 	� � 	 ��� �� � 	u�

�
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kai
T �u�� � T ��	� 
� � ������ � �
 ��	� 
� � �
u� �

S�mfwna me ton Orism
 ������ oi arijmo� l��� kai l���� e�nai idiotim�c tou T � Ta
dian�smata u������
 kai u�������
 e�nai ta ant�stoiqa idiodian�smata�

Ap
 tic is
thtec
T �u�� � 	u� kai T �u�� � �
u� �

bl�poume 
ti o telest�c T �fhse amet�blhtec tic kateuj�nseic twn stoiqe�wn u� kai
u� �to T �u�� e�nai suggrammik
 me to u� en� to T �u�� e�nai suggrammik
 me to u�

kai epom�nwc kai tic grammik�c touc j�kec� dhlad�

T ��u��� � �u�� kai T ��u��� � �u�� �

O prosdiorism
c twn up
qwrwn en
c grammiko� q�rou V oi opo�oi param�noun ame�
t�blhtoi kat� thn efarmog� tou grammiko� telest� T � L�V �� apotele� antike�meno
miac upoperioq�c thc Grammik�c 	Algebrac pou onom�zetai Fasmatik� An�lush�
Sth genik� per�ptwsh� to pr
blhma pou melet� kane�c e�nai h e�resh twn u � V pou
ikanopoio�n thn ����
�

Orism�c �����

To s�nolo El twn dianusm�twn u � V pou ikanopoio�n thn ��
 gia mia dosm�nh
idiotim� l tou grammiko� telest� T � L�V ��

El � fu � V � T �u� � lu g � ���
�

kale�tai idi�qwroc �eigenspace
 tou T pou antistoiqe� sthn idiotim� l�

Shme	wsh
 E�nai faner
 
ti o idi
qwroc El apotele�tai ap
 ta idiodian�smata pou
antistoiqo�n sthn idiotim� l kai to mhdenik
 di�nusma�

Pr�tash �����

O idi
qwroc El tou T � L�V � pou antistoiqe� sthn idiotim� l tou T e�nai
up
qwroc tou V �

Ap�deixh
Af�netai wc �skhsh� �

Parade	gmata

�� 	Estw o tautotik
c telest�c I � L�V �� Gia k�je u � V isq�ei

I�u� � u � � u �

Sumpera�noume 
ti o l�� e�nai idiotim� tou I kai o idi
qwroc E� taut�zetai me
to grammik
 q�ro V � E�nai ep�shc faner
 
ti k�je di�nusma u � V � f�g e�nai
idiodi�nusma tou I pou antistoiqe� sthn idiotim� ��
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�� 	Estw o diaforik
c telest�c D � d

dx
� L�C��� 
pou C� o q�roc twn ape�rwc

paragwg�simwn sunart�sewn� Epeid�

D�elx� � l elx �

sumpera�noume 
ti o arijm
c l � K e�nai idiotim� tou D kai h sun�rthsh elx

e�nai idiodi�nusma pou antistoiqe� sthn idiotim� l�

�� 	Estw o grammik
c telest�c T �L�V �� An v e�nai �na idiodi�nusma tou T pou
antistoiqe� sthn idiotim� l� t
te kai to di�nusma av� 
pou a � K kai a �� 
� e�nai
idiodi�nusma tou T pou antistoiqe� sthn l� Pragmatik��

T �av� � a T �v� � a lv � l �av� �

H sq�sh ����
 e�nai isod�namh me thn

�T � lI� �u� � � � �����


pou I o tautotik
c telest�c I � L�V �� K�je di�nusma u � V pou ikanopoie� thn
����
 an�kei ston pur�na tou grammiko� telest� T � lI kai epom�nwc to u � V e�nai
idiodi�nusma tou T pou antistoiqe� sthn idiotim� l an

u �� � kai u � Ker�T � lI� �

	Etsi� to l � K e�nai idiotim� tou T 
tan

Ker�T � lI� �� f�g �
dhlad� 
tan o T �lI den e�nai amfimonos�mantoc telest�c� H pr
tash pou akolouje�
mac l�ei 
ti isq�ei kai to ant�strofo�

Pr�tash �����

	Estw o grammik
c telest�c T � L�V �� O l � K e�nai idiotim� tou T 
tan kai
m
no 
tan o T � lI den e�nai amfimonos�mantoc�

Ap�deixh
Af�netai wc �skhsh� �

Orism�c ����


To s�nolo s�T � twn idiotim�n tou grammiko� telest� T � L�V ��

s�T � � fl � K � Ker�T � lI� �� f�g g � �����

onom�zetai f�sma �spectrum
 tou T �

P�risma �����

O grammik
c telest�c T � L�V � e�nai amfimonos�matoc 
tan kai m
no 
tan to
mhd�n den e�nai idiotim� tou T �
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Isq�ei to parak�tw je�rhma�

Je�rhma �����

	Estw o grammik
c telest�c T � L�V �� An l�� l�� � � �� ln e�nai diaforetik�c an�
d�o idiotim�c tou T kai gia k�je i to Xi e�nai idiodi�nusma pou antistoiqe� sthn
idiotim� li� t
te ta dian�smata X�� X�� � � �� Xn e�nai grammik�c anex�rthta�

Ap�deixh
Qrhsimopoio�me thn arq� thc t�leiac epagwg�c� Gia n��� to je�rhma isq�ei� afo�
�na idiodi�nusma X� pou antistoiqe� sthn idiotim� l�� e�nai ex orismo� mh mhdenik
�
Upoj�toume t�ra 
ti to je�rhma isq�ei gia n�k� Ja de�xoume 
ti ta idiodian�smata
X�� X�� � � �� Xk�� pou antistoiqo�n stic diaforetik�c an� d�o idiotim�c l�� l�� � � ��
lk�� e�nai grammik�c anex�rthta�
	Estw loip
n 
ti

a�X� � a�X� � � � � � ak��Xk�� � � � ai � K� i � �� 	� � � � � k � � � �i�

Efarm
zoume to grammik
 telest� T sta d�o m�lh thc �i
 kai �qoume diadoqik��

T �a�X� � a�X� � � � �� ak��Xk��� � T ��� � � ��
a� T �X�� � a� T �X�� � � � �� ak�� T �Xk��� � � �

Epeid�
T �Xi� � �i Xi �

�qoume
a� l�X� � a� l�X� � � � �� ak�� lk��Xk�� � � � �ii�

Upoj�tontac 
ti �k�� �� 
 kai pollaplasi�zontac ta d�o m�lh thc �i
 me lk��� �qoume

a� lk��X� � a� lk��X� � � � �� ak�� lk��Xk�� � � � �iii�

Afair�ntac thn �iii
 ap
 th �ii
 br�skoume 
ti

a� �l� � lk���X� � a� �l� � lk���X� � � � � � ak �lk � lk���Xk � � �

Epeid� ta idiodian�smata X�� X�� � � �� Xk e�nai grammik�c anex�rthta�

ai �li � lk��� � 
 � i � �� 	� � � � � k
kai epeid�

li �� lk�� � i � �� 	� � � � � k �
a� � a� � � � � � ak � 
 � �iv�

Sto �dio apot�lesma katal�goume kai sthn per�ptwsh pou e�nai �k����� Pr�gmati�
ap
 thn �ii
 �qoume

a� l�X� � a� l�X� � � � �� ak lkXk � � �� ai li � 
 � i � �� 	� � � � � k �
afo� ta X�� X�� � � �� Xk e�nai grammik�c anex�rthta� Epeid� de �i �� lk����� br��
skoume p�li 
ti

a� � a� � � � � � ak � 
 �
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Ap
 tic �i
 kai �iv
 br�skoume 
ti

ak�� Xk�� � � � ak�� � 
 �

afo� to Xk�� e�nai ex orismo� mh mhdenik
� 	Ara ta X�� X�� � � �� Xk�� e�nai grammik�c
anex�rthta� 	Etsi to je�rhma apode�qjhke� �

P�risma �����

An T � L�V �� 
pou dimV�n � N� kai o T �qei n diaforetik�c metax� touc
idiotim�c� t
te up�rqei mia b�sh tou V pou apotele�tai ap
 idiodian�smata tou
T �

Shme	wsh
 	Opwc ja do�me sth sun�qeia� den e�nai apara�thto o T �L�V � na �qei n
diaforetik�c metax� touc idiotim�c gia na �qei o V mia b�sh ap
 idiodian�smata tou
T �

Par�deigma
	Estw o diaforik
c telest�c D�L�C�� kai a��a��� � ��am�K diakekrim�noi arijmo��

Oi sunart�seic
ea�x� � � � � eamx

e�nai idiodian�smata touD� pou antistoiqo�n stic idiotim�c a�� a�� � � �� am� kai sunep�c
e�nai grammik�c anex�rthtec�

	Estw t�ra o grammik
c telest�c T �L�V �� 
pou o V e�nai peperasm�nhc di�sta�
shc dimV�n�N� S�mfwna me th jewr�a tou Kefala�ou �� gia mia dosm�nh b�sh tou
V � ston T antistoiqe� �nac monos�manta orism�noc p�nakac A �Mn�n� �tsi �ste h

T �u� � v � u� v � V �

na e�nai isod�namh me th
AXu � Yv �


pou Xu�Yv � Kn ta dian�smata st�lhc twn u kai v wc proc th dosm�nh b�sh tou
V � L
gw thc algebrik�c isomorf�ac twn grammik�n q�rwn L�V � kai Mn�n� stic
ep
menec paragr�fouc ja epikentr�soume thn prosoq� mac sthn e�resh kai th mel�th
twn qarakthristik�n megej�n en
c tetragwniko� p�naka�

Par�deigma
	Estw o grammik
c telest�c T � L�R�� pou or�zetai ap
 th sq�sh

T �x�� x�� � �x� � 	x�� 
x� � 	x�� �

Ja bro�me tic idiotim�c kai ta ant�stoiqa idiodian�smata tou T �

An l mia idiotim� tou T � t
te ex orismo� isq�ei

T �x�� x�� � l �x�� x�� �
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Ap
 thn pio p�nw sq�sh kai ton t�po tou T � br�skoume to ak
loujo s�sthma�

x�� 	 x� � l x�

 x�� 	 x� � l x�

�
� �� � l� x�� 	 x� � 



 x�� �	 � l� x� � 


�
� �i�

To s�sthma �i
 pr�pei na �qei mh tetrimm�nh l�sh afo� ex orismo� ta idiodian�smata
e�nai mh mhdenik�� 	Ara

det

�
� � l 	

 	 � l

�
� 
 � �ii�

�� � l� �	 � l�� � � 
 � l� � 
l� � � 
 � �l� �� �l� �� � 
 �

O T �qei loip
n d�o idiotim�c� tic l��� kai l�����
Ac bro�me t�ra ta ant�stoiqa idiodian�smata� Gia l���� to s�sthma �i
 g�netai

�
 x�� 	 x� � 


 x�� 	 x� � 


�
�

Ta idiodian�smata pou antistoiqo�n sth l� e�nai thc morf�c

X� � a �	� 
� � a � R� a �� 


kai o ant�stoiqoc idi
qwroc e�nai o

El� � fu � R� � u � a �	� 
�� a � R g �
Gia l����� to s�sthma �i
 g�netai

	 x�� 	 x� � 


 x�� 
 x� � 


�
�

Ta idiodian�smata pou antistoiqo�n sth l� e�nai thc morf�c

X� � a ��� ��� � a � R� a �� 


kai o ant�stoiqoc idi
qwroc e�nai o

El� � fu � R� � u � a ��� ���� a � R g �

Ac bro�me t�ra ton p�naka A tou T wc proc th sun�jh b�sh tou R��

A �

�
� 	

 	

�
�

Parathro�me 
ti h �ii
 e�nai isod�namh me th

det�A� lI� � 
 � �iii�

H �iii
 mac l�ei 
ti ja mporo�same na ergasto�me apeuje�ac me ton p�naka A prokei�
m�nou na bro�me ta idiopos� �dhl� tic idiotim�c kai ta idiodian�smata
 tou T � Me
aut
 ton tr
po h e�resh twn qarakthristik�n megej�n tou T aplopoie�tai arket��
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��� Idiotim�c kai idiodian�smata pin�kwn

	Estw A �nac n � n p�nakac� Ja l�me 
ti o arijm
c � � K �
pou K�R � C
 e�nai
mia idiotim� �eigenvalue
 � qarakthristik� tim� tou A 
tan isq�ei

AX � �X � �����


pou X � �x�� x�� ���� xn�T � Kn� K�je di�nusma X �� � gia to opo�o isq�ei h ����

l�me 
ti e�nai �na idiodi�nusma �eigenvector
 � qarakthristik� di�nusma tou A
pou antistoiqe� sthn idiotim� ��

Gia na bro�me mia ikan� kai anagka�a sunj�kh� �ste o arijm
c � na e�nai idiotim�
tou p�naka A� gr�foume thn ����
 sth morf��

�A� �I�X � � �����


pou I e�nai o monadia�oc n� n p�nakac�

H ex�swsh ����
 parist�nei �na grammik
 omogen�c s�sthma n exis�sewn me n
agn�stouc� tic sunist�sec tou dian�smatoc X� kai kale�tai qarakthristik� s�sthma
tou A� O p�nakac �A� �I� l�getai qarakthristik�c p	nakac tou A�

Wc gnwst
� to s�sthma ����
 �qei mh tetrimm�nh l�sh an kai m
no an

det�A� �I� � 
 � �����

H or�zousa det�A� �I� e�nai �na polu�numo tou � bajmo� n kai kale�tai qarakth�
ristik� polu�numo tou A� H ex�swsh ����
 kale�tai qarakthristik� ex	swsh tou
p�naka A�

	Eqoume thn parak�tw pr
tash�

Pr�tash �����

	Estw o n� n p�nakac A� O arijm
c � e�nai idiotim� tou A 
tan isq�ei

det�A� �I� �

����������

a���� a�� � � � a�n
a�� a�� � � � � � a�n
���

���
���

an� an� � � � ann��

����������
� 
 � �����

Ap�deixh
E�nai profan�c ap
 ta pio p�nw� �

Je�rhma �����

	Enac n � n p�nakac A �qei akrib�c n idiotim�c �lamb�nontac up
yh thn pol�
lapl
tht� touc
�
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Ap�deixh
Oi idiotim�c tou A e�nai oi r�zec thc qarakthristik�c ex�swshc ����
� H det�A� �I�
e�nai �na polu�numo bajmo� n� S�mfwna me to Jemeli�dec Je�rhma thc �Algebrac�
h det�A� �I� �qei akrib�c n r�zec� 	Ara o p�nakac A �qei akrib�c n idiotim�c� �

Parat�rhsh
	Estw ��� ��� ���� �n oi idiotim�c en
c n � n p�naka A� An up�rqoun k � n idiotim�c
�sec me �� t
te l�me 
ti h idiotim� �� �qei algebrik� pollapl�thta �algebraic
multiplicity
 �sh me k� sumbolik��

����� � k ����
�

	Etsi� an h �� e�nai apl� idiotim� �qoume ����� � �� en� an h �� e�nai tripl� idiotim��
�qoume ����� � 
�

Par�deigma �

	Estw o 	� 	 p�nakac A �

�
� ��
	 �

�
� H qarakthristik� ex�swsh tou A e�nai h

jA� �Ij � 
 �
����� � � � ��

	 � � �

����� � 
 �

�� � ���� � �� � 	 � 
 � �� � ��� � � 
 � �� � 	��� � 
� � 
 �

Oi idiotim�c tou A e�nai oi �� � 	 me ����� � � kai �� � 
 me ����� � �� �Oi d�o
idiotim�c e�nai apl�c�


Par�deigma �

	Estw o 
� 
 p�nakac A �

�
�	 � �
 



 �� 

� �� �



�� � H qarakthristik� ex�swsh tou A e�nai h

jA� �Ij � 
 � 
 �

�������
� � � �
 


 ��� � 

� �� �� �

������� �

�������
�	� � 
 



 �	� � 

	 � � �	� � � � �

�������

� ���� 	��

�������
�� 
 


 � 

� � �� �

������� � 
 � ��� 	���� � �� 
 � 
� � 
 �

�� � 	����� �� � 
 �

Oi idiotim�c tou A e�nai oi �� � �	 me ����� � 	 �dipl� idiotim�
 kai �� � � me
����� � � �apl� idiotim�
�
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Par�deigma �
	Estw o �nw trigwnik
c p�nakac

A �

�
���	

	 � �
 	

 	 � �

 
 
 


 
 
 �



����

H qarakthristik� ex�swsh tou A e�nai h���������

	� l � �
 	

 	� l � �

 
 
 � l 


 
 
 �� �

���������
� 
 � �	� ����
 � ����� �� � 
 �

	Ara oi idiotim�c tou A e�nai oi �� � 	 me ����� � 	� �� � 
 me ����� � �� kai �� � �
me ����� � ��

Parathro�me 
ti oi idiotim�c en
c trigwniko� p�naka e�nai �sec me ta diag�ni� tou
stoiqe�a �bl� Pr
blhma ���
� E�nai ep�shc profan�c 
ti an o n � n p�nakac A �qei
k � n diakekrim�nec �dhl� diaforetik�c
 idiotim�c� t
te isq�ei

kX
i��

���i� � n � ������

Orism�c �����

To s�nolo ��A� twn idiotim�n tou A � Mn�n�

��A� � f� � K � jA� �Ij � 
g � ����	�

kale�tai f�sma �spectrum
 tou A�
To m�gisto m�tro twn idiotim�n tou A � Mn�n kale�tai fasmatik� akt	na
�spectral radius
 tou A kai sumbol�zetai me r��A��

r��A� � max
����A�

j�j � ����
�

Parat�rhsh
	Opwc e�dame sto Kef�laio �� gia th ��n
rma tetragwniko� p�naka A isq�ei�

jjAjj� �
q
r��A�A� � ������

Par�deigma
	Estw o p�nakac

A �

�
� ��
	 �

�
�

�Gia thn ap�deixh thc ������ apaite�tai h jewr�a tou ep�menou kefala�ou�
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Gia na bro�me thn jjAjj�� pr�pei na bro�me th fasmatik� akt�na tou p�naka

B � A�A � ATA �

�
� 	

�� �

� �
� ��
	 �

�
�

�
	
 �	
�	 	

�
�

H qarakthristik� ex�swsh tou B e�nai h

jB � �Ij � 
 ��
����� 	
 � � �	
�	 	 � �

����� � 
 �� �� � 		� � 
� � 
 ��
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Sunep�c

r��B� � �� �
p
��

kai �tsi

jjAjj� �
q
r��A�A� �

q
�� �

p
�� �

Je�rhma �����

	Estw A �nac n� n p�nakac� Oi p�nakec A kai AT �qoun tic �diec idiotim�c�

Ap�deixh
	Eqoume

det�A� �I� � det�A� �I�T � det�AT � �IT � � det�AT � �I� �

Oi p�nakec A kai AT �qoun thn �dia qarakthristik� ex�swsh� �ra �qoun tic �diec
idiotim�c� �

Je�rhma ����


O n � n p�nakac A e�nai mh antistr�yimoc an kai m
no an h � � 
 e�nai mia
idiotim� tou�

Ap�deixh
O A e�nai mh antistr�yimoc an kai m
no an

det�A� � 
 
 det�A� 
I� � 
 

h � � 
 e�nai idiotim� tou A� �

Je�rhma �����

An ��� ��� ���� �n e�nai oi idiotim�c tou n� n p�naka A� t
te

detA � ���� � � � �n ������

kai
tr�A� � �� � �� � ���� �n � ������
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Ap�deixh
Jewro�me to qarakthristik
 polu�numo tou A�

det�A� �I� �

����������

a�� � � a�� � � � a�n
a�� a�� � � � � � a�n
���

���
���

an� an� � � � ann � �

����������
�

det�A� �I� � ����n � �a�� � a�� � ���� ann�����n�� � � � � �i�

An ��� ��� � � � � �n e�nai oi idiotim�c tou A �qoume ep�shc�

det�A� �I� � ��� � ����� � �������n � �� �
det�A� �I� � ����n � ��� � �� � � � �� �n�����n�� � � � �� ���� � � � �n � �ii�

�a
 Gia � � 
� pa�rnoume ap
 thn �ii��

detA � ��������n �

�b
 Ap
 tic �i
 kai �ii
 pa�rnoume�

a�� � a�� � ���� ann � �� � �� � � � �� �n � trA � �� � �� � � � �� �n

�

Gia thn e�resh twn idiodianusm�twn pou antistoiqo�n se mia idiotim� � tou n� n
p�naka A epil�oume to qarakthristik
 s�sthma tou A�

�A� �I�X � � �

H ep�lush tou sust�matoc mpore� na g�nei me th m�jodo thc anagwg�c tou �A � �I�
se anhgm�no klimakwt
� Prin proqwr�soume se parade�gmata d�noume thn parak�tw
pr
tash�

Pr�tash �����

An ta X��X�� � � � �Xk e�nai idiodian�smata pou antistoiqo�n se mia idiotim� �
tou n� n p�naka A � t
te k�je grammik
c sunduasm
c touc�

c�X� � c�X� � ���� ckXk � ������


pou oi arijmo� ci� i � �� 	� � � � � k den e�nai 
loi �soi me mhd�n� e�nai ep�shc idi�
odi�nusma pou antistoiqe� sthn idiotim� ��

Ap�deixh
Afo� ta X��X�� � � � �Xk e�nai idiodian�smata tou A pou antistoiqo�n sthn idiotim� ��
�qoume�

�A� �I�Xi � �� i � �� 	� � � � � k ��
�A� �I� ciXi � �� ci � K� i � �� 	� � � � � k ��
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kX
i��

�A� �I� ciXi � � � �A� �I�
kX
i��

ciXi � � �

	Ara to di�nusma �����
 e�nai l�sh tou qarakthristiko� sust�matoc tou A� e�nai
dhl� idiodi�nusma pou antistoiqe� sthn idiotim� �� �Shme�wsh� E�nai faner
 
ti to
di�nusma �����
 e�nai mh mhdenik
 afo� ta ta Xi den e�nai mhdenik� kai ta ci den e�nai

la mhd�n�
� �

P�risma �

An X e�nai �na idiodi�nusma pou antistoiqe� sthn idiotim� � tou n�n p�naka A�
t
te to aX� 
pou a � K� a ���� e�nai ep�shc idiodi�nusma tou A pou antistoiqe�
sthn ��

Par�deigma �
	Estw o �nw trigwnik
c p�nakac

A �

�
�	 � 	 



 
 �
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H qarakthristik� ex�swsh tou A e�nai h

��� ���
 � ���	 � �� � 
 �

	Eqoume �tsi � apl�c idiotim�c�

�� � �� �� � 	 kai �� � 
 �

Ja bro�me t�ra ta idiodian�smata pou antistoiqo�n se k�je idiotim� epil�ontac se
k�je per�ptwsh to ant�stoiqo qarakthristik
 s�sthma�

�A� �iI�X � � �

�� � �

�A� �I�X � � �
�
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	Ara x� � x� � 
� Ta idiodian�smata pou antistoiqo�n sth �� e�nai thc morf�c

X� � �a� 
� 
� � a��� 
� 
�� a � R� a �� 
 �

�� � 	

�A� 	I�X � � �
�
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	Ara x� � 	x� kai x� � ��
�
x�� Ta idiodian�smata pou antistoiqo�n sth �� � 	 e�nai

thc morf�c�

X� � �	a�� a����

�
a�� � a��
� ������ a � R� a �� 
 �

�� � 
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	Ara x� � x� kai x� � 
� Ta idiodian�smata pou antistoiqo�n sth �� � 
 e�nai thc
morf�c

X� � �a� a� 
� � a��� �� 
�� a � R� a �� 
 �

Par�deigma �

	Estw o p�nakac A �

�
�	 �	 � 


� �	 �

 � �	
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�a
 Na brejo�n oi idiotim�c tou�
�b
 Na brejo�n kai na kanonikopoihjo�n ta ant�stoiqa idiodian�smata�

�a
 H qarakthristik� ex�swsh tou A e�nai h
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O p�nakac A �qei treic apl�c idiotim�c�

�� � �	� �� � �	�p	 kai �� � �	 �
p
	

�b
 Gia thn �� � �	 �qoume
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Sunep�c� x� � �x� kai x� � 
� Ta idiodian�smata pou antistoiqo�n sthn �� � �	
e�nai thc morf�c

X� � �a� 
��a� � a��� 
����� a � R� a �� 
 �

Gia thn �� � �	�p	 �qoume�
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Gia thn �� � �	 �
p
	 �qoume�

�A� �	�
p
	�I�X � � �

�
�	
�p	 � 


� �p	 �

 � �p	



��
�
�	 x�
x�
x�



�� �

�
�	 









�� �

�p	x� � x� � 

x� � p

	x� � x� � 

x� � p

	x� � 



��
�� � x� � x� �

p
	

	
x� �
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Ta kanonikopoihm�na idiodian�smata e�nai ta

X� �
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H pr
tash pou akolouje� e�nai par
moia me to J� ����� gia grammiko�c telest�c�

Pr�tash �����

	Estw 
ti o n � n p�nakac A �qei apl�c �diakekrim�nec
 idiotim�c� An
X��X�� � � � �Xn e�nai idiodian�smata tou A pou antistoiqo�n stic n idiotim�c�
t
te ta X��X�� � � � �Xn e�nai grammik�c anex�rthta�

Ap�deixh
	Estw ��� ��� � � � � �n oi diakekrim�nec idiotim�c tou A�

�i �� �j � i �� j � i� j � �� � � � � n � �i�

Gia ta ant�stoiqa idiodian�smata isq�oun ex orismo� oi sq�seic�

AXi � �iXi � i � �� 	� � � � � n � �ii�

Upenjum�zoume sto shme�o aut
 
ti ex orismo� gia k�je idiodi�nusma isq�ei

Xi �� � � �iii�

Ja apode�xoume to je�rhma me th m�jodo thc apagwg�c se �topo� Upoj�toume loip
n

ti m
no ta m pr�ta idiodian�smata �� � m � n� e�nai grammik�c anex�rthta� op
te
ta idiodian�smata X��X�� � � � �Xm�� e�nai grammik�c exarthm�na� 	Ara up�rqoun sta�
jer�c c�� c�� � � � � cm��� pou den e�nai 
lec mhd�n� t�toiec �ste na isq�ei

c�X� � c�X� � � � �� cmXm � cm��Xm�� � � � �iv�

Epipl�on gia thn teleuta�a stajer� �qoume

cm�� �� 
 � �v�

Pr�gmati� an cm�� � 
� t
te h �iv
 mac d�nei

c�X� � c�X� � � � �� cmXm � � � c� � c� � � � � � cm � 
 �

l
gw tou 
ti ta X��X�� � � � �Xm e�nai grammik�c anex�rthta� Aut
 e�nai �topo giat�
upoj�same 
ti oi c�� c�� ���� cm�� den e�nai 
lec mhd�n�
Pollaplasi�zontac ap
 arister� thn �iv
 me A �qoume�

c�AX� � c�AX� � � � �� cmAXm � cm��AXm�� � � �

Antikajist�ntac tic �ii
 pa�rnoume

c���X� � c���X� � � � �� cm�mXm � cm���m��Xm�� � � � �vi�
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Upoj�toume t�ra 
ti �m�� ���� Pollaplasi�zontac thn �iv
 me �m�� pa�rnoume�

c��m��X� � c��m��X� � � � �� cm�m��Xm � cm���m��Xm�� � � � �vii�

Afair�ntac thn �vi
 ap
 thn �vii
� br�skoume 
ti�

c� ��m�� � ���X� � c� ��m�� � ���X� � � � �� cm ��m�� � �m�Xm � � �

Ef
son ta X��X�� � � � �Xm e�nai grammik�c anex�rthta�

c���m�� � ��� � c���m�� � ��� � � � � � cm��m�� � �m� � 
 �

Epeid� oi idiotim�c tou A e�nai diakekrim�nec�

c� � c� � ��� � cm � 
 �

Sto �dio sump�rasma katal�goume kai sthn per�ptwsh pou �m����� Pr�gmati� an
�m����� t
te ap
 thn �vi
 �qoume

c���X� � c���X� � � � �� cm�mXm � � �

Ef
son ta x�� x�� � � � � xm e�nai grammik�c anex�rthta�

c��� � c��� � � � � � cm�m � 
 �

Epeid� oi idiotim�c tou A e�nai diakekrim�nec�

�i �� 
 gia i �� m� � �� c� � c� � ��� � cm � 
 �

Epom�nwc� ap
 thn �ii
 �qoume
cm��Xm�� � �

kai epeid� cm�� �� 
 �qoume anagkastik� Xm�� � �� Aut
 
mwc e�nai �topo giat� to
Xm�� e�nai idiodi�nusma� 	Ara ta idiodian�smata tou A e�nai grammik�c anex�rthta�

�

P�risma �

An o pragmatik
c n�n p�nakac A �qei diakekrim�nec idiotim�c ��� ��� ���� �n� t
te
to s�nolo fX��X�� ����Xng� 
pou Xi idiodi�nusma pou antistoiqe� sthn idiotim�
�i� e�nai mia b�sh tou Rn�

Par�deigma
E�dame se prohgo�meno par�deigma 
ti o 
� 
 p�nakac

A �

�
�	 �	 � 


� �	 �

 � �	



��

�qei apl�c idiotim�c� ������ ����� �
p
	 kai ������

p
	 me idiodian�smata ta X� �

��� 
����� X� � ����p	� �� kaiX� � ���
p
	� ��� ant�stoiqa� S�mfwna me thn Pr
tash

������ ta X��X��X� e�nai grammik�c anex�rthta� O anagn�sthc mpore� e�kola na
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epalhje�sei aut
 to sump�rasma� E�nai ep�shc faner
 
ti to s�nolo fX��X��X�g
apotele� mia b�sh tou R��

	Opwc ja do�me sthn ep
menh par�grafo� an mia idiotim� �i tou n � n p�naka A
den e�nai apl�� dhl� ���i� � m � �� t
te se aut� mpore� na antistoiqo�n lig
tera
ap
 m grammik�c anex�rthta idiodian�smata� 	Ara� an oi idiotim�c tou A den e�nai
apl�c� o A mpore� na �qei lig
tera ap
 n grammik�c anex�rthta idiodian�smata� H
per�ptwsh aut� ja diereunhje� sthn ep
menh par�grafo�

An o n� n p�nakac A �qei k � n apl�c idiotim�c� mporo�me na de�xoume 
ti ta idi�
odian�smata X��X�� ����Xk� pou antistoiqo�n stic diakekrim�nec idiotim�c ��� ��� ���� �k
e�nai grammik�c anex�rthta� Sunep�c� h pr
tash ����� mpore� na epektaje� wc ako�
lo�jwc�

Pr�tash �����

	Estw A �nac n�n p�nakac kai ��� ��� ���� �k� me k � n� k�poiec �
qi apara�thta

lec
 ap
 tic apl�c idiotim�c tou� An X��X�� ����Xk e�nai idiodian�smata tou
A pou antistoiqo�n stic ��� ��� ���� �k� t
te ta X��X�� ����Xk e�nai grammik�c
anex�rthta�

Ap�deixh
Par
moia me thn ap
deixh thc Pr
tashc ������ �
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��	 Idi
qwroi

E�dame se prohgo�meno par�deigma 
ti mia idiotim� tou 
 � 
 p�naka

A �

�
�	 � 	 



 
 �

 
 	



��

e�nai h �� � � me algebrik� pollapl
thta ����� � �� Sthn idiotim� aut� antistoiqo�n
idiodian�smata thc morf�c

X� � a ��� 
� 
�� a �� 
 �

Ta idiodian�smata aut� ikanopoio�n thn qarakthristik� ex�swsh

�A� ��I�X� � � ������

kai maz� me thn tetrimm�nh l�sh X � � apotelo�n �na dianusmatik
 q�ro �pio sug�
kekrim�na� �na up
qwro tou R�
� E�nai faner
 ap
 th jewr�a tou kefala�ou � 
ti ta
idiodian�smata X� maz� me to mhdenik
 stoiqe�o � apotelo�n ton pur�na N�A� ��I�
tou qarakthristiko� p�naka �A� ��I�� 	Eqoume �tsi ton ak
loujo orism
�

Orism�c �����

	Estw o n � n p�nakac A kai �	 mia idiotim� tou� O pur�nac N�A� �	I� tou
qarakthristiko� p�naka �A��	I� kale�tai idi�qwroc �eigenspace
 thc idiotim�c
�	 kai sumbol�zetai me E���

E�� � N�A� �	I� � fX � Rn � �A� �	I�X � �g � ������

H di�stash tou idioq�rou E�� onom�zetai gewmetrik� pollapl�thta �geome�
tric multiplicity
 thc �	 kai ja th sumbol�zoume me 	��	��

	��	� � dimE�� � dimN�A� �	I� � ���	
�

Parathr�seic

�� O idi
qwroc E�� e�nai profan�c o up
qwroc tou Rn pou par�getai ap
 ta idi�
odian�smata tou A pou antistoiqo�n sthn idiotim� �	�

�� Ap
 to je�rhma bajmo� kai mhdenik
thtac �qoume gia th gewmetik� pollapl
�
thta thc �	�

	��	� � dimE�� � n � rank�A� �	I� � ���	��

�� Ex orismo�� k�je idiodi�nusma X e�nai mh mhdenik
� kai �tsi E�� �� f�g� Sunep�c
	��	� � dimE�� � � � ���		�



��	� Idi
qwroi �	

Je�rhma �����

	Estw �	 mia idiotim� tou p�naka A �Mn�n�K� kai E�� o ant�stoiqoc idi
qwroc�
Isq�ei t
te

	��	� � ���	� � ���	
�


pou 	��	� kai ���	� h gewmetrik� kai h algebrik� pollapl
thta thc �	� ant��
stoiqa�

Ap�deixh
Sthn ap
deixh aut� k�noume qr�sh thc jewr�ac thc ep
menhc paragr�fou� 	Estw 
ti
dimEl��k� 
pou �� k � n� kai �stw T � L�Kn� o telest�c pou or�zetai ap
 ton
p�naka A �wc proc th sun�jh b�sh tou Kn
� T
te to l	 e�nai idiotim� tou T kai o
idi
qwroc tou T pou antistoiqe� sthn idiotim� aut� taut�zetai me ton E���
	Estw B� � fu�� u�� � � � � ukg mia b�sh tou E��� 
pou ta u�� u�� � � � � uk e�nai profan�c
idiodian�smata tou T pou antistoiqo�n sthn idiotim� �	� Epekte�noume th b�sh B� se
mia b�sh

B � fu�� u�� � � � � uk� uk��� � � � � ung
tou Kn� O p�nakac AT tou telest� T wc proc th b�sh B tou Kn ja �qei th morf��

AT �

�
������������	

l	 
 � � � 
 b�� � � � b��n�k

 l	 � � � 
 b�� � � � b��n�k
���

���
���

���
���
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Oi p�nakec A kai AT wc 
moioi �bl�pe J� �����
� �qoun �diec idiotim�c kai m�lista h
qarakthristik� ex�swsh tou AT e�nai h������������������
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�l	 � l�k q�l� � 
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pou q�l� �na polu�numo tou l bajmo� degq�n�k� Ap
 th morf� thc qarakthristik�c
ex�swshc tou AT sumpera�noume 
ti h idiotim� l	 �qei pollapl
thta toul�qiston k�
dhlad�

	��	� � dimEl� � ���	� �

�



�
 Kef�laio �� IDIOTIMES KAI IDIODIANUSMATA

Sundu�zontac tic �����
 kai �����
 pa�rnoume

� � 	��	� � ���	� � ���	��

H pio p�nw sq�sh mac l�ei 
ti o m�gistoc arijm
c grammik�c anex�rthtwn idiodianus�
m�twn pou antistoiqo�n sthn idiotim� �	 e�nai ���	� kai o el�qistoc �� Parathro�me
ep�shc 
ti an h ���	� � �� an dhl� h idiotim� �	 e�nai apl�� t
te

	��	� � dimE�� � � �

Me diaforetik� l
gia� se k�je apl� idiotim� �qoume m
no �na grammik�c anex�rthto
idiodi�nusma� Aut
 to diapist�same se 
la ta sqetik� parade�gmata tou edaf�ou ����

Sth sun�qeia ja d�soume parade�gmata me p�nakec twn opo�wn oi idiotim�c den e�nai

lec apl�c� Gia na bro�me p
sa grammik�c anex�rthta idiodian�smata antistoiqo�n
se mia idiotim� �i me ���i� � �� qrhsimopoio�me to je�rhma bajmo� kai mhdenik
thtac
�ex�swsh �����
��

Par�deigma �

	Estw o 	� 	 p�nakac A �

�
� �	
	 


�
�

�a
 Na brejo�n oi idiotim�c kai ta ant�stoiqa idiodian�smata tou A�
�b
 Na oristo�n oi ant�stoiqoi idi
qwroi kai na brejo�n oi diast�seic touc �dhl� oi
gewmetrik�c pollapl
thtec twn idiotim�n
�

�a
 H qarakthristik� ex�swsh tou p�naka A e�nai h

jA� �Ij � 
 �
����� � � � �	
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�� � �� � � � 
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 �

	Eqoume mia dipl� idiotim�� � � 	 me ���� � 	�

Ta idiodian�smata pou antistoiqo�n sthn � � 	 e�nai oi l�seic tou qarakthristiko�
sust�matoc�

�A� �I�X � 
 �
�
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	 �	

� �
x�
x�
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� x� � x� �

	Ara ta idiodian�smata pou antistoiqo�n sthn � � 	 e�nai thc morf�c

X � a��� ��� a � R� a �� 
 �

�b
 O idi
qwroc thc idiotim�c � � 	 e�nai o

E� � fX � R� � X � a��� ��� a � Rg �
O E� par�getai ap
 m
no �na �grammik�c anex�rthto
 idiodi�nusma� to ����
� op
te

	��� � dimE� � � �



��	� Idi
qwroi ��

Mporo�me na katal�xoume sto �dio apot�lesma qrhsimopoi�ntac th sq�sh �����
�
Br�skoume pr�ta to bajm
 tou qarakthristiko� p�naka�

�A� �I� �

�
	 �	
	 �	

�
�
�
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O anhgm�noc klimakwt
c tou �A � �I� �qei m
no m�a mh mhdenik� gramm�� 	Ara
rank�A� �I��� kai ap
 thn �����
 br�skoume 
ti

	��� � dimE� � 	 � rank�A� �I� � � �

Par�deigma �

	Estw o 
� 
 p�nakac A �

�
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 � �

	 � 	
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�a
 Na brejo�n oi idiotim�c tou A�
�b
 Na brejo�n oi gewmetrik�c pollapl
thtec twn idiotim�n tou A�
�g
 Na brejo�n ta idiodian�smata pou antistoiqo�n stic idiotim�c tou A kai na ori�
sto�n oi sqetiko� idi
qwroi�

�a
 H qarakthristik� ex�swsh tou A e�nai h

jA� �Ij � 
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Oi idiotim�c tou A e�nai oi �� � 	 me ����� � 	 kai �� � � me ����� � ��

�b
 Gia na bro�me thn 	����� qrhsimopoio�me to je�rhma bajmo� kai mhdenik
thtac�

	���� � 
 � rank�A� ��I� � 
� rank�A� 	I� �

Klimakopoio�me ton p�naka �A� 	I��
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�� Kef�laio �� IDIOTIMES KAI IDIODIANUSMATA

Bl�poume 
ti o klimakwt
c �qei m
no mia mh mhdenik� gramm�� 	Ara rank�A� 	I���
kai 	�����������

Epeid� h idiotim� �� e�nai apl�� 	�������

�g

����

	Eqoume to qarakthristik
 s�sthma

�A� ��I�X � 
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	Eqoume �peiro pl�joc l�sewn me � ele�jerec metablht�c� 	Estw x� � a kai x� � b
op
te x� � ��a � b�� Ta idiodian�smata pou antistoiqo�n sthn �� � 	 e�nai thc
morf�c

X� � �a���a� b�� b� � a ������ 
� � b �
���� ��� a� b � R� a� � b� �� 
 �

Parathro�me 
ti sthn �� � 	 antistoiqo�n � grammik�c anex�rthta idiodian�smata�
ta

Xa
� � ������ 
� kai X�

� � �
���� �� �

Aut
 b�baia anamen
tan afo� sto �b
 br�kame 
ti 	������� O ant�stoiqoc idi
qwroc
e�nai o

E�� � fx � R� � X � a ������ 
� � b �
���� ��� a� b � Rg �

����
	Eqoume to qarakthristik
 s�sthma�
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Klimakopoio�me ton qarakthristik
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To arqik
 s�sthma e�nai isod�namo me to

x� � x� � 

x� � 	x� � 


�
�

J�tontac x� � a� pa�rnoume th genik� morf� twn idiodianusm�twn pou antistoiqo�n
sth ���

X� � �a� 	a� a� � a ��� 	� ��� a � R� a �� 
 �

Sunep�c�
E�� � fX � R� � X � a ��� 	� ��� a � Rg �



���� Diagwnopo�hsh pin�kwn ��

��� Diagwnopo�hsh pin�kwn

Orism�c �����

Oi n�n p�nakec A kai B e�nai �moioi �similar
 an up�rqei antistr�yimoc p�nakac
S t�toioc �ste na isq�ei

B � S��A S � ���	��

E�nai faner
 
ti h �����
 e�nai isod�namh me thn

A � S BS�� � ���	��

Gia 
moiouc p�nakec isq�ei h parak�tw pr
tash�

Pr�tash �����

	Omoioi p�nakec �qoun �diec qarakthristik�c exis�seic kai epom�nwc �diec idio�
tim�c�

Ap�deixh
	Estw A kai B d�o 
moioi p�nakec� 	Ara up�rqei antistr�yimoc p�nakac S� t�toioc
�ste na isq�ei�

B � S��AS � B � lI � S��AS � lI �
jB � lIj � jS��AS � lIj � jS��AS � S��lISj �
jB � lIj � jS���A� lI�Sj � jS��j jA� lIj jSj �

Epeid� jS��j jSj � jS��Sj � jIj � �� pa�rnoume

jB � lIj � jA� lIj �
	Etsi oi p�nakec A kai B �qoun tic �diec qarakthristik�c exis�seic kai �ra �diec
idiotim�c� �

Parat�rhsh
	Estw A kai B d�o 
moioi p�nakec kai l mia idiotim� touc� 	Estw X �na idiodi��

nusma tou A pou antistoiqe� sthn idiotim� l� op
te isq�ei�

AX � lX �� S��AX � l S��X ��
S��ASS��X � l S��X �� BS��X � l S��X ��

B Y � l Y opou Y � S��X � ���	��

Br�kame �tsi 
ti ta idiodian�smata tou B pou antistoiqo�n sthn idiotim� l d�nontai
ap
 thn �����
�



�� Kef�laio �� IDIOTIMES KAI IDIODIANUSMATA

Idia�tero endiaf�ron parousi�zei h per�ptwsh 
pou �nac n�n p�nakac A e�nai 
moioc
me �na diag�nio p�naka D� S�mfwna me thn Pr
tash ������ oi A kai D �qoun tic
�diec idiotim�c� Ta diag�nia stoiqe�a tou D e�nai oi koin�c idiotim�c twn d�o pin�kwn�

D �
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 � � � 
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���

���
���


 
 � � � ln



����� � ���	��

	Opwc ja do�me se l�go o p�nakac S sth sq�sh S��AS � D �qei wc st�lec ta
idiodian�smata tou A pou antistoiqo�n stic idiotim�c l�� l�� � � � � ln�

Orism�c �����

O n � n p�nakac A e�nai diagwnopoi�simoc �diagonalizable� an e�nai 
moioc
me �na diag�nio n � n p�naka D� an dhlad� up�rqei antistr�yimoc p�nakac S�
t�toioc �ste

S��AS � D 
� A � SDS�� � ���	��

To je�rhma pou akolouje� e�nai pol� shmantik
�

Je�rhma �����

	Estw o n� n p�nakac A me stoiqe�a ap
 to s�ma K� O A e�nai diagwnopoi�
�simoc 
tan kai m
non 
tan o A �qei n grammik�c anex�rthta idiodian�smata�
Sthn per�ptwsh aut�� an D e�nai o diag�nioc p�nakac me stoiqe�a sthn k�ria
diag�nio tic idiotim�c tou A� t
te o p�nakac S sthn sq�sh �����
 �qei wc st�lec
ta ant�stoiqa idiodian�smata tou A�

Ap�deixh
	Estw l�� l�� � � � � ln oi 
qi kat� an�gkh diaforetik�c metax� touc idiotim�c tou A�
Upoj�toume pr�ta 
ti o A �qei n grammik�c anex�rthta idiodian�smata� ta

X��X�� � � � �Xn �

Aut
 shma�nei 
ti se k�je idiotim� li mporo�me na antistoiq�soume to idiodi�nusma
Xi� �tsi �ste

AXi � li Xi� i � �� 	� � � � � n � �i�

�Gia par�deigma� an ��l���� kai l��l�� t
te sthn l� antistoiqo�n akrib�c d�o gram�
mik�c anex�rthta idiodian�smata� afo� sthn ant�jeth per�ptwsh� o A ja e�qe lig
tera
ap
 n grammik�c anex�rthta idiodian�smata� Aut� ta sumbol�zoume me X� kai X��
op
te pr�gmati AX� � l�X� kai AX� � l�X�
�
Or�zoume t�ra touc p�nakec S kai D�

S � �X� X� � � � Xn� kai D �

�
����	
l� 
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 � � � ln
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���� Diagwnopo�hsh pin�kwn ��

Gia ta gin
mena AS kai SD �qoume

AS � �AX� AX� � � � AXn� �ii�

kai

SD � �X� X� � � � Xn�

�
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���
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���


 
 � � � ln



����� � �l�X� l�X� � � � lnXn� �iii�

L
gw thc �i
� �qoume�

AS � �AX� AX� � � � AXn� � �l�X� l�X� � � � lnXn� � AS � SD � �iv�

Afo� ta X��X�� � � � �Xn e�nai grammik�c anex�rthta� rank�S��n kai �ra o S e�nai
antistr�yimoc� Ap
 thn �iv� pa�rnoume

S��AS � S��SD � D � �v�

pou shma�nei 
ti o A e�nai 
moioc me to diag�nio p�naka D kai �ra e�nai diagwnopoi�
�simoc�

Ant�strofa� an o A e�nai 
moioc me to diag�nio p�naka D� t
te up�rqei �nac anti�
str�yimoc p�nakac S t�toioc �ste na isq�ei h �v�� 	Estw 
ti

S � �Y� Y� � � � Yn� �
Pr�pei na de�xoume 
ti ta Y�� Y�� � � �Yn e�nai grammik�c anex�rthta idiodian�smata
tou A� Ef
son o S e�nai antistr�yimoc� rank�S��n kai �ra ta Y�� Y�� � � �Yn e�nai
grammik�c anex�rthta� Ap
 thn �v�� �qoume diadoqik��

S��AS � D � SS��AS � SD � AS � SD �

A �Y� Y� � � � Yn� � �Y� Y� � � � Yn�

�
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����� �

�AY� AY� � � � AYn� � �l�Y� l�Y� � � � lnYn� �
AYi � li Yi� i � �� 	� � � � � n � �vi�

Pr�gmati� ta Y�� Y�� � � � � Yn e�nai �grammik�c anex�rthta
 idiodian�smata tou A pou
antistoiqo�n stic idiotim�c l�� l�� � � � � ln� �

	Opwc anaf�rame sthn pio p�nw ap
deixh� gia na �qei �nac n�n p�nakac A akrib�c
n grammik�c anex�rthta idiodian�smata pr�pei se k�je diakekrim�nh idiotim� li na
antistoiqo�n akrib�c ��li� grammik�c anex�rthta idiodian�smata� dhlad� na isq�ei

g�li� � ��li�� i � �� 	� � � � � k � ���

�



�� Kef�laio �� IDIOTIMES KAI IDIODIANUSMATA


pou k to pl�joc twn diakekrim�nwn idiotim�n tou p�naka� Pr�gmati� to pl�joc twn
grammik�c anex�rthtwn idiodianusm�twn tou p�naka e�nai

kX
i��

g�li� �

Epeid� � � g�li� � ��li��

k �
kX
i��

g�li� �
kX
i��

��li� � n �

Bl�poume 
ti
kX
i��

g�li� � n

an kai m
no an isq�ei h �����
�

Orism�c ����


	Estw o n� n p�nakac A� An gia k�je diakekrim�nh idiotim� li tou A isq�ei

g�li� � ��li� � ���
��

t
te o A l�getai mh ellip�c �non�defective
�
An gia k�poia idiotim� li tou A isq�ei

g�li� � ��li� � ���
	�

t
te o p�nakac A l�getai ellip�c �defective
�

Parathr�seic

�� An 
lec oi idiotim�c en
c n�n p�naka e�nai apl�c� t
te o p�nakac e�nai mh ellip�c�

�� E�nai faner
 ap
 ta prohgo�mena 
ti �nac n� n p�nakac e�nai mh ellip�c an kai
m
no an �qei n grammik�c anex�rthta idiodian�smata� 	Etsi to Je�rhma �����
mpore� na anadiatupwje� wc ex�c�

Je�rhma �����

	Estw o n� n p�nakac A me stoiqe�a ap
 to s�ma K� O A e�nai diagwnopoi��
simoc an kai m
no an e�nai mh ellip�c�

Ap�deixh
S�mfwna me th jewr�a thc paro�sac paragr�fou� h diagwnopo�hsh en
c n�n p�naka
A g�netai k�nontac ta ex�c b�mata�

�� Br�skoume tic idiotim�c l�� l�� � � � � ln kai ta ant�stoiqa idiodian�smata tou A�
O A e�nai diagwnopoi�simoc an �qei n grammik�c anex�rthta idiodian�smata
X��X�� � � � �Xn �dhl� an o A e�nai mh ellip�c 
 g�li� � ��li�
�



���� Diagwnopo�hsh pin�kwn ��

�� An o A e�nai diagwnopoi�simoc� kataskeu�zoume touc p�nakec S kai D�

S � �X� X� � � � Xn� kai D �
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�� Br�skoume ton ant�strofo S�� tou S kai upolog�zoume ton A�

A � SDS�� �

�

P�risma �����

An 
lec oi idiotim�c tou p�naka A � Mn�n�K� e�nai apl�c� t
te o A e�nai
diagwnopoi�simoc�

Par�deigma �

	Estw o p�nakac A �
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��� pou melet�same se prohgo�meno par�deigma�

Oi idiotim�c tou A e�nai oi l� � 	 me ��l�� � 	 kai l� � � me ��l�� � ��

Sth dipl� idiotim� l��� antistoiqo�n d�o grammik�c anex�rthta idiodian�smata�
ta X����� ��� �
 kai X������� ��
� en� sthn idiotim� l� � � antistoiqe� to idiodi��
nusma X��������
� O A e�nai diagwnopoi�simoc afo� �qei � grammik�c anex�rthta
idiodian�smata� 	Estw oi p�nakec

S � �X� X� X�� �
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O ant�strofoc S�� tou S mpore� na breje� me mia ap
 tic gnwst�c mej
douc�
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	Ara mia diagwnopo�hsh tou A e�nai h�
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Mia �llh diagwnopo�hsh tou A prok�ptei an j�soume�
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Br�skoume t
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Je�rhma �����

	Estw l mia idiotim� tou n�n p�naka A kai X �na idiodi�nusma pou antistoiqe�
sth l�
�a
 O p�nakac Ak me k � 	� 
� � � � �qei idiotim� th lk kai ant�stoiqo idiodi�nusma
to X�
�b
 An o A e�nai antistr�yimoc� o A�� �qei idiotim� thn �

l kai ant�stoiqo
idiodi�nusma to X�
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�ra h pr
tash isq�ei�
�Shme�wsh� H pr
tash isq�ei kai gia k � 
� Isq�ei ak
ma gia arnhtik� k an o A
e�nai antistr�yimoc
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 An o A e�nai antistr�yimoc� t
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� Eqoume diadoqik��
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	Ara h �
l e�nai mia idiotim� tou A�� kai to X �na ant�stoiqo idiodi�nusma� �

Oi �nnoiec aut�c thc paragr�fou or�zontai fusik� kai gia grammiko�c telest�c
sto L�V �� 
pou o V e�nai peperasm�nhc di�stashc� Paraj�toume sqetik�c prot�seic
kai �na orism
 tou Kefala�ou �� kaj�c kai k�poia qr�sima por�smata�

Je�rhma �����

	Estw oi p�nakec A�B �Mn�n� Oi A kai B e�nai �moioi an kai m
no an auto�
antistoiqo�n ston �dio grammik
 telest� T �L�V �� 
pou o grammik
c q�roc V
e�nai peperasm�nhc di�stashc n�

Orism�c �����

	Enac grammik
c telest�c T �L�V �� 
pou o grammik
c q�roc V e�nai pepera�
sm�nhc di�stashc n� l�getai diagwnopoi�simoc an up�rqei mia b�sh B tou V
t�toia �ste o �AT �B na e�nai diag�nioc�

S�mfwna me ton pio p�nw orism
� o grammik
c telest�c T �L�V �� 
pou dimV �
n � N� e�nai diagwnopoi�simoc an up�rqei mia b�sh B�fu�� u�� � � � � ung tou V t�toia
�ste na isq�ei

T �ui� � li ui � li � K � i � �� 	� � � � � n
� isod�nama an up�rqei b�sh B tou V pou apotele�tai ap
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P�risma �����

	Estw o telest�c T �L�V �� 
pou dimV�n � N� An up�rqei mia b�sh tou V h
opo�a apotele�tai ap
 idiodian�smata tou T � t
te o T e�nai diagwnopoi�simoc�

P�risma ������

	Estw o telest�c T �L�V �� 
pou dimV�n � N� An o T �qei n diakekrim�nec
idiotim�c� t
te o T e�nai diagwnopoi�simoc�
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Pr�tash �����

	Enac telest�c T �L�V �� 
pou dimV�n � N� e�nai diagwnopoi�simoc 
tan kai
m
non 
tan up�rqei mia b�sh B tou V kai �nac antistr�yimoc p�nakac P t�toioc
�ste o p�nakac

P�� �AT �B P

na e�nai diag�nioc�
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��� Probl�mata

�� Na apodeiqje� h Pr�tash ������

�� Na apodeiqje� h Pr�tash ������

�� An o telest	c T � L�V � e�nai mhdenod
namoc na deiqje� �ti h m�nh idiotim	 tou
T e�nai to mhd�n�

�� Na brejo
n oi idiotim�c kai oi ant�stoiqoi idioq�roi tou grammiko
 telest	 T �
L�R�� pou or�zetai ap� th sq�sh
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diagwnopoie�tai kai gr�yte mia diagwnopo�hs	 tou�

��� �Estw l mia idiotim	 tou n � n p�naka A kai X �na ant�stoiqo idiodi�nusma�
Na deiqje� �ti o p�nakac �A � aI�� �pou a stajer�� �qei idiotim	 th l � a kai
ant�stoiqo idiodi�nusma to X�

��� �Estw o telest	c T � L�V � gia ton opo�o isq
ei

T � � T

��nac t�toioc telest	c kale�tai probol� �projection� �� Na brejo
n oi idiotim�c
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T �x� y� z� � ��� x� y� �

Na brejo
n ta qarakthristik� polu�numa twn T � T � kai T ��

��� �Estw o telest	c T �L�R�� pou or�zetai ap� th sq�sh

T �x� y� z� � �x� �z� �� ��x� �z� �

Na breje� mia b�sh B tou R� �tsi �ste o �AT �B na e�nai diag�nioc�

��� �Estw o telest	c T �L�R�� pou or�zetai ap� th sq�sh

T �x� y� z� w� � �x� �x� 
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Na breje� mia b�sh B tou R� �tsi �ste o �AT �B na e�nai diag�nioc�
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Na breje� mia b�sh B tou C� �tsi �ste o �AT �B na e�nai diag�nioc�

��� �Estw f�x� �na polu�numo kai A �nac n� n p�nakac�
�a� Na deiqje� �ti an ��X e�nai ant�stoiqa idiopos� tou p�naka A� t�te ta f����X
e�nai ant�stoiqa idiopos� tou p�naka f�A��
�b� An ��� ��� � � � � �n e�nai oi idiotim�c tou A� na deiqje� �ti

det�f�A�� � f���� f���� � � � f��n� �
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mamoc kai mh mhdenik�c� de�xte �ti aut�c
den e�nai diagwnopoi	simoc�


