
ALGEBRA, ASKHSEIS #2

Prìblhma 1. Estw f : X −→ Y, g : Y −→ X apeikonÐseic. Na apodeiqjeÐ ìti:
a) An h g ◦ f eÐnai 1-1 tìte h f eÐnai 1-1.
b) An h g ◦ f eÐnai epÐ tìte h g eÐnai epÐ.

Prìblhma 2. Estw X = {2, 3, 4} kai Y = {1, 2, 4, 5}.
a) Pìsec 1-1 apeikonÐseic up�rqoun apì to X sto Y ?
b) Pìsec epÐ apeikonÐseic up�rqoun apì to Y sto X?

Prìblhma 3. Estw f : X −→ Y apeikìnish. Na apodeiqjeÐ ìti:
a) Up�rqei apeikìnish g : Y −→ X me f ◦ g = idY e�n kai mìnon e�n h f eÐnai epÐ.
Gia par�deigma, an f : Z −→ N0 me f(a) = |a|, breÐte thn g.
b) Up�rqei apeikìnish h : Y −→ X me h ◦ f = idX e�n kai mìnon e�n h f eÐnai 1-1.
Gia par�deigma, an f : N −→ N me f(n) = 2n, breÐte thn g.

Prìblhma 4. Gr�yte ton tÔpo t c EukleÐdeiac diaÐreshc toÔ a di� toÔ b
stic parak�tw peript¸seic:
a) a = −327, b = 12.
b) a = 453, b = −8.
g) a = −372, b = −11.

Prìblhma 5. BreÐte ton d = m.k.d.(1147, 851). Gr�yte ton d sthn morf 
d = 1147κ + 851 λ gi� k�poiouc akèraiouc κ, λ.

Prìblhma 6. 'Estw a, b, c ∈ Z. DeÐxte ìti up�rqoun akèraioi x, y me ax + by = c
an kai mìnon an m.k.d.(a, b) | c.

Prìblhma 7. Estw a, b, c ∈ Z. DeÐxte ìti an m.k.d.(a, c) = 1 kai m.k.d.(b, c) = d
tìte m.k.d.(ab, c) = d.

Prìblhma 8. Gia k�je n ∈ N deÐxte ìti m.k.d.(5n + 1, 21n + 4) = 1.

Prìblhma 9. Estw a, b, c, d, k ∈ Z.
a) An k 6= 0, deÐxte ìti m.k.d.(ka, kb) = |k| m.k.d.(a, b).
b) DeÐxte ìti an m.k.d.(a, c) = m.k.d.(b, c) = 1 tìte m.k.d.(ab, c) = 1
g) DeÐxte ìti an m.k.d.(a, c) = d, a|b kai c|b tìte ac|bd.
d) An m.k.d.(b, c) = 1 tìte deÐxte ìti m.k.d.(ab, c) = m.k.d.(a, c).
e) An m.k.d.(ab, c) = 1 tìte deÐxte ìti m.k.d.(a, c) = 1 kai m.k.d.(b, c) = 1.

Prìblhma 10. Estw m,n ∈ N me m.k.d.(m,n) = 1. DeÐxte ìti
m.k.d.(m + n, m− n) = 1   2.

Prìblhma 11. Qrhsimopoi sate thn EukleÐdeia diaÐresh gia na deÐxete ì-
ti k�je fusikìc arijmìc n ≥ 1 gr�fetai wc �jroisma dun�mewn toÔ 2, dhl.
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n = 2k1 + 2k2 + · · ·+ 2ks , gia k�poiouc fusikoÔc ki me 0 ≤ ks ≤ . . . ≤ k2 ≤ k1.
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