
Jemèlia twn Majhmatik¸n (2008�09)
Sqèseic � Ask seic

1. K�poioc sac proteÐnei ton ex c orismì tou diatetagmènou zeÔgouc:

(x, y) = {x, {y}}.

Ti lète?

2. DÐnontai ta sÔnola A,B kai C. ApodeÐxte tic tautìthtec

(A ∪B)× C = (A× C) ∪ (B × C)
(A ∩B)× C = (A× C) ∩ (B × C)
A× (B ∪ C) = (A×B) ∪ (A× C)
A× (B ∩ C) = (A×B) ∩ (A× C).

3. Exet�ste an isqÔoun oi isìthtec

(A \B)× C = (A× C) \ (B × C)
(A4B)× C = (A× C)4(B × C).

4. D¸ste par�deigma sunìlwn A, B,C kai D gia ta opoÐa to (A × B) ∪ (C ×D)
eÐnai gn sio uposÔnolo tou (A ∪ C)× (B ∪D).

5. OrÐzoume dÔo sqèseic ρ kai σ sto N wc ex c:

(a, b) ∈ ρ an kai mìno an a|b (o a eÐnai diairèthc tou b)

kai
(a, b) ∈ σ an kai mìno an a2|b (o a2 eÐnai diairèthc tou b).

Perigr�yte me idiìthtec diairetìthtac tic sqèseic ρ ∪ σ, ρ ∩ σ, ρ \ σ, σ \ ρ.

6. Gia kajemi� apì tic parak�tw sqèseic sto R exet�ste an eÐnai: (a) anaklastik ,
(b) summetrik , (g) metabatik .

1. x < y.

2. x ≥ y.

3. |x− y| ≤ 1.

4. |x− y| ≤ 0.

5. x− y ∈ Q.

6. x− y /∈ Q.



7. JewroÔme dÔo anaklastikèc sqèseic ρ kai σ sto X. DeÐxte ìti oi sqèseic ρ∪σ
kai ρ ∩ σ eÐnai epÐshc anaklastikèc.

8. 'Estw ρ kai σ dÔo summetrikèc sqèseic sto sÔnolo X. Exet�ste an oi sqèseic
ρ ∪ σ, ρ ∩ σ kai ρ \ σ eÐnai epÐshc summetrikèc.

9. OrÐzoume mia sqèsh σ sto N× N (dhlad , σ ⊆ (N× N)× (N× N)), wc ex c:

(m, n)σ(r, s) an m + s = r + n.

DeÐxte ìti h σ eÐnai sqèsh isodunamÐac. Oi kl�seic isodunamÐac aut c thc sqèshc
antistoiqoÔn me fusiologikì trìpo sta stoiqeÐa enìc gnwstoÔ sunìlou. Poiì eÐnai
autì?

10. OrÐzoume mia sqèsh σ sto sÔnolo B = {(x, y) ∈ Z× Z : y 6= 0} wc ex c:

(m,n)σ(r, s) an m · s = n · r.

Exet�ste an h σ eÐnai sqèsh isodunamÐac.

11. To epiqeÐrhma pou akoloujeÐ apodeiknÔei ìti an mia sqèsh ∼ eÐnai summetrik 
kai metabatik , tìte eÐnai kai anaklastik . Exet�ste an eÐnai swstì, kai an ìqi,
exhg ste poiì eÐnai to l�joc.

'Estw a ∼ b. H ∼ eÐnai summetrik , sunep¸c b ∼ a. AfoÔ h ∼ eÐnai
metabatik , apì tic a ∼ b kai b ∼ a sumperaÐnoume ìti a ∼ a. 'Ara, h ∼
eÐnai anaklastik .

12. Na apodeiqjeÐ ìti mia sqèsh ∼ se èna sÔnolo X eÐnai sqèsh isodunamÐac an kai
mìno an isqÔoun ta ex c: (a) h ∼ eÐnai summetrik  kai metabatik , kai, (b) gia k�je
x ∈ X up�rqei y ∈ X ¸ste x ∼ y.

13. Sto Z jewroÔme tic sqèseic ≡4 kai ≡6. Poi� eÐnai h sqèsh ≡4 ∩ ≡6?

14. Pìsec diaforetikèc sqèseic isodunamÐac mporoÔme na orÐsoume sto sÔnolo
A = {1, 2, 3, 4}?
15. 'Estw ρ1 kai ρ2 dÔo sqèseic isodunamÐac sto Ðdio sÔnolo X. Upojètoume ìti
ρ1 ⊆ ρ2. An ∆1 kai ∆2 eÐnai oi diamerÐseic tou X pou antistoiqoÔn stic ρ1, ρ2,
up�rqei k�poia sqèsh metaxÔ twn ∆1 kai ∆2?

16. DeÐxte ìti k�je asjen c di�taxh eÐnai anaklastik  sqèsh.

17. 'Estw ρ mia asjen c di�taxh sto sÔnolo X. DeÐxte ìti h antÐstrofh sqèsh
ρ−1 eÐnai epÐshc asjen c di�taxh.

18. Sto sÔnolo A = {{0}, {0, 1}, {0, 1, 2}, {0, 1, 2, 3}} orÐzoume sqèsh ρ wc ex c:
xρy an x ⊆ y. Exet�ste an h ρ eÐnai asjen c di�taxh.

19. OrÐzoume mia sqèsh ρ sto N wc ex c:

(a, b) ∈ ρ an a|b (o a eÐnai diairèthc tou b).



EÐnai h ρ sqèsh di�taxhc? An nai, eÐnai asjen c di�taxh? EÐnai gn sia di�taxh?

20. OrÐzoume mia sqèsh ρ sto X = {1, 2, 6, 30, 210} wc ex c:

(a, b) ∈ ρ an a|b (o a eÐnai diairèthc tou b).

EÐnai h ρ sqèsh di�taxhc? An nai, eÐnai asjen c di�taxh? EÐnai gn sia di�taxh?

21. JewroÔme ta sÔnola A = {1, 2, 3}, B = {a, b} kai C = A×B.
(a) Gr�yte ìla ta stoiqeÐa tou C.
(b) Sqedi�ste to kartesianì ginìmeno A× C.
(g) OrÐzoume mia sqèsh ρ ⊆ A × C (metaxÔ twn stoiqeÐwn twn sunìlwn A kai C)
wc ex c:

xρ(u, v) an x > u.

Exet�ste an h sqèsh ρ ikanopoieÐ th metabatik  kai thn antisummetrik  idiìthta,
kai an nai, exet�ste ti eÐdouc di�taxh eÐnai.

22. Sto R2 orÐzoume sqèsh ρ wc ex c: (x1, y1)ρ(x2, y2) an eÐte y1 < y2   y1 = y2

kai x1 ≤ x2. Exet�ste an h ρ eÐnai asjen c di�taxh.

23. 'Estw A èna sÔnolo me mia gn sia sqèsh di�taxhc S kai èstw B èna sÔnolo
me mia gn sia sqèsh di�taxhc T . H lexikografik  sqèsh L sto A×B orÐzetai wc
ex c: (a, b) L (c, d) an: eÐte aS c   a = c kai b T d. Exet�ste an h L eÐnai sqèsh
di�taxhc. GiatÐ lègetai lexikografik ?


