
ALGEBRA, ASKHSEIS #1

Prìblhma 1. Estw N>0 = {1, 2, 3, . . .} to sÔnolo twn jetik¸n akeraÐwn arijm¸n.
Sto N>0 orÐzome tic parak�tw sqèseic:
R1, me aR1b an to a eÐnai pollapl�sio tou b.
R2, me aR2b an to a eÐnai mikrìtero kat� mÐa mon�da tou b.
R3, me aR3b an to a èqei to Ðdio pl joc yhfÐwn me to b.
BreÐte poièc apì tic sqèseic eÐnai a) anaklastikèc, b) summetrikèc, g) metabatikèc.

Prìblhma 2. BreÐte poièc apì tic parak�tw sqèseic stouc pragmatikoÔc
arijmoÔc R orÐzoun sqèseic isodunamÐac. Gi� k�je mi� apì tic teleutaÐec perigr�yte
tic kl�seic isodunamÐac.
a) R1, me xR1y an x ≥ y.
b) R2, me xR2y an |x| = |y|.
g) R3, me xR3y an |x− y| ≤ 3.

Prìblhma 3. Estw Q to sÔnolo twn rht¸n arijm¸n. OrÐzoume Q∗ = Q − {0}.
Sto Q∗ orÐzoume thn sqèsh R wc ex c:

aRb ⇐⇒ a +
1
a

= b +
1
b
.

Na deiqjeÐ ìti h R eÐnai sqèsh isodunamÐac kai na brejeÐ h kl�sh isosunamÐac tou
stoiqeÐou 5/2 ∈ Q∗.

Prìblhma 4. Sto sÔnolo C twn migadik¸n arijm¸n orÐzoume thn sqèsh ∼
wc exhc: a ∼ b ⇐⇒ b− a ∈ R, ìpou R to sÔnolo twn pragmatik¸n arijm¸n. DeÐxte
ìti h ∼ eÐnai sqèsh isodunamÐac kai perigr�yte to sÔnolo phlÐko C/ ∼.

Prìblhma 5. Sto sÔnolo N × N orÐzoume thn sqèsh ∼ wc ex c:
(m1,m2) ∼ (n1, n2) ⇐⇒ m1 + n2 = m2 + n1.
a) DeÐxte ìti h ∼ eÐnai sqèsh isodunamÐac.
b) BreÐte thn kl�sh isodunamÐac enìc stoiqeÐou (m1,m2).
g) Perigr�yte to sÔnolo phlÐko N× N/ ∼.

Prìblhma 6. Estw f : X −→ Y apeikìnish. Na apodeiqjeÐ ìti:
a) f−1(B1 ∪B2) = f−1(B1) ∪ f−1(B2), ìpou B1, B2 ⊆ Y .
b) f−1(B1 ∩B2) = f−1(B1) ∩ f−1(B2), ìpou B1, B2 ⊆ Y .
g) f(A1 ∪A2) = f(A1) ∪ f(A2), ìpou A1, A2 ⊆ X.
d) IsqÔei ìti f(A1 ∩A2) = f(A1) ∩ f(A2)?

Prìblhma 7. Estw f : X −→ Y apeikìnish. Na apodeiqjeÐ ìti:
a) Gia k�je uposÔnolo A tou X, isqÔei A ⊆ f−1(f(A)).
b) Gia k�je uposÔnolo B tou Y , isqÔei f(f−1(B)) ⊆ B.

Prìblhma 8. Estw f : X −→ Y, g : Y −→ X apeikonÐseic. Na apodeiq-
jeÐ ìti:
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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 9. 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 10. 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.
b) Up�rqei apeikìnish h : Y −→ X me h ◦ f = idX e�n kai mìnon e�n h f eÐnai 1-1.
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