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J E M A T A

J�ma 1. A. D�netai o p�nakac

A =




1 0 0 0
0 1 0 0
1 4 −1 0

−1 −2 0 −1


 .

i) Na breje� mia diagwnopo�hsh tou A.
ii) Na deiqje� �ti: A2ν+1 + A2ν − I = A ∀ ν ∈ N∗.
iii) Qrhsimopoi�ntac mia diagwnopo�hsh tou A na bre�te tic idiotim�c tou p�naka B = Aν + I, gia
tic di�forec tim�c tou ν ∈ N∗ kai tic diast�seic twn ant�stoiqwn idoq�rwn.

B. D�nontai ta stoiqe�a a = (1, 0, 1), b = (0, 1, 1) kai c = (0, 1, 0) tou R3 kai o up�qwroc V =
{(x, y, z) ∈ R3 : y = z}. De�xte �ti k�je stoiqe�o tou V gr�fetai, kat� monadik� tr�po, wc grammik�c
sunduasm�c twn stoiqe�wn a, b, c. E�nai to s�nolo {a, b, c} b�sh tou V ? Giat�?

J�ma 2.A. 'Estw V = Π2(R) to s�nolo twn 2× 2 pragmatik�n pin�kwn kai ta upos�nol� tou:

V1 = {
[

a b
c a

]
∈ V : a, b, c ∈ R}, V2 = {

[
0 x

−x y

]
∈ V : x, y ∈ R}.

De�xte �ti ta V1, V2 e�nai up�qwroi tou V kai bre�te tic diast�seic twn upoq�rwn:
V1, V2, V1 ∩ V2, V1 + V2.

B. 'Estw oi grammik�c apeikon�seic T, S : R2 → R2 t�toiec �ste: Te1 = e2, T e2 = e1 kai S(x, y) =
(x,−y)∀ (x, y) ∈ R2, �pou {e1, e2} h kanonik� b�sh tou R2. Na ermhne�sete gewmetrik� tic T, S kai
na bre�te ton t�po thc s�njeshc S ◦ T. Kat�pin na bre�te ton p�naka thc S ◦ T wc proc thn kanonik�
b�sh tou R2 kai na de�xete �ti e�nai (S ◦ T )2 = −I.

J�ma 3. D�netai to shme�o K(3, 1,−2) kai h euje�a (e) x + 1 = y + 2 = z + 1 .
i) Na breje� h ex�swsh tou epip�dou (p) pou di�rqetai ap� to K kai e�nai k�jeto sthn (e).
ii) Na brejo�n oi exis�seic thc euje�ac (d) pou di�rqetai ap� to K kai t�mnei k�jeta thn (e).
iii) Na breje� h ex�swsh tou epip�dou (r) pou or�zoun to shme�o K kai h euje�a (e).

J�ma 4. D�netai h kamp�lh (g) :
{

x2 + (y − 1)2 = 1
10z + y = 20

kai to shme�o K(0,1,0).

i) Na breje� h ex�swsh thc kwnik�c epif�neiac me koruf� to shme�o K kai odhg� kamp�lh th (g).
ii) Na anagnwr�sete ta gewmetrik� antike�mena pou perigr�foun oi exis�seic thc (g) kai na ta
sqedi�sete sto �dio sq�ma me thn (g) kai th zhto�menh kwnik� epif�neia.
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iii) Na bre�te thn ex�swsh thc probol�c thc kamp�lhc (g) sto ep�pedo xOz kai na anagnwr�sete to
e�doc thc kamp�lhc.

J�ma 5.A. Na kataskeuasje� or�zousa 4hc t�xhc qrhsimopoi�ntac ta gr�mmata α, β, γ (to pol�
�na se k�je j�sh) me �xi �rouc sto an�ptugm� thc kat� ton orism�, me stoiqe�a stic j�seic: (1,1)
to α kai sth (2,1) to 0 kai kat�pin na upologiste�.

B. Na diereunhje� kai kat�pin na luje� to s�sthma gia tic di�forec tim�c twn α, β, γ :

x + αy + α2z = α3

x + βy + β2z = β3

x + γy + γ2z = γ3

Na gr�yete t�ssera ap� ta p�nte j�mata. Pr�pei �mwc upoqrewtik� na
grafo�n:

�na ap� ta J1,J2,J5 kai �na ap� ta J3,J4.

Ta j�mata jewro�ntai isod�nama. Di�rkeia ex�tashc 3 �rec

Kal� Epituq�a
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