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

1. Exet�ste an oi parak�tw prot�seic eÐnai alhjeÐc   yeudeÐc. Exhg ste sÔntoma
thn ap�nths  sac.

(a) 1 ∈ {1, 2} (b) 3 ∈ {1, 5, 2, 3}
(g) 3 ∈ {1, 5, 2} (d) {1, 3} ∈ {1, 3, 5, 2}
(e) {5} ∈ {1, 3, 5, 2} (st) 2 ∈ {x ∈ R | x2 − 3x + 2 = 0}
(z) {1, 4, 2, 3} = {2, 3, 1, 4, 3, 2} (h) {a, d, b, d} = {a, b, d}
(j) {a, b, d, d} = {a, b, a, d} (i) {x ∈ Q | x2 − 2x = 0} = {x ∈ R | x2 − 2x = 0}

2. Exet�ste an oi parak�tw prot�seic eÐnai alhjeÐc   yeudeÐc. Exhg ste sÔntoma
thn ap�nths  sac.

(a) 1 ⊆ {1, 2} (b) {3, 1} ⊆ {1, 5, 2, 3}
(g) {3} ⊆ {1, 5, 2} (d) {1, 3} ∈ {1, 3, 5, 2}
(e) {5} ∈ {1, 3, 5, 2} (st) 2 ⊆ {x ∈ R | x2 − 3x + 2 = 0}
(z) {1, 4, 2, 3} ⊆ {2, 3, 1, 4, 3, 2} (h) {a, d, b, d} ⊆ {a, b, a, d}
(j) {b ∈ N | b > 2} = {a ∈ N | a > 2} (i) {b ∈ N | b > 2} ⊆ {a ∈ N | a > 2}
(ia) {2} ⊆ {1, {2}} (ib) {2} ∈ {1, {2}}
(ig) {b ∈ N | b ≥ 2} ⊆ {a ∈ N | a > 2} (id) {x ∈ Q | x2 − 2 = 0} = ∅

3. Exet�ste an oi parak�tw prot�seic eÐnai alhjeÐc   yeudeÐc. Exhg ste sÔntoma
thn ap�nths  sac.

(a) 1 ⊆ {1, 3, 5, 2} (b) {1, 2} ⊆ {1, 3, 5, 2}
(g) {x ∈ R | x2 − 3x + 2 = 0} ⊆ {1, 3, 5} (d) {x ∈ R | x2 − 3x + 2 = 0} ∈ N
(e)

√
2 ∈ {x ∈ Q | x2 − 2 = 0} (st) −3 ∈ {a ∈ N | a > 2}

(z) {1} ∈ {1, 2, 3} (h) {1} ⊆ {1, 2, 3}
(j) 1 ⊆ {1, 2, 3} (i) {1, 2} ⊆ {1, {2}}
(ia) {{2}} ∈ {1, {2}} (ib) {{2}} ⊆ {1, {2}}
(ig) ∅ ⊆ ∅ (id) ∅ ∈ ∅
(ie) ∅ ∈ {∅} (ist) ∅ ⊆ {∅}.

4. ProsdiorÐste ta parak�tw sÔnola:
(a) {1, 2, 4} ∪ {2, 3, 6}.
(b) {1, 2, 4} ∩ {2, 3, 6}.
(g) A ∪B, ìpou A = {x ∈ Z | x ≥ 3} kai B = {y ∈ Z | y ≤ −3}.
(d) C ∩D, ìpou C = {x ∈ Z | x ≥ −3} kai D = {y ∈ Z | y ≤ 3}.

5. ProsdiorÐste ta parak�tw sÔnola:
(a) {1, 2, {4}} ∪ {2, 3, 6}.
(b) {1, {2}, 4} ∩ {2, 3, 6}.
(g) A ∪B, ìpou A = {x ∈ Z | |x| ≥ 3} kai B = {y ∈ Z | y ≤ −3}.
(d) C ∩D, ìpou C = {x ∈ Z | |x| ≥ 3} kai D = {y ∈ Z | y ≤ 3}.
(e) A ∪ {A}, ìpou A = {1, 2, 3}.
(st) ∅ ∪ {∅}.
(z) ∅ ∩ {∅}.



6. Poi� apì ta parak�tw sÔnola eÐnai Ðsa?
A = {−1, 1, 2}.
B = {−1, 2, 1, 2}.
C = {n ∈ Z | |n| ≤ 2 kai n 6= 0}.
D = {−2, 2} ∪ {1,−1}.

7. ApodeÐxte ìti, an A, B, C eÐnai sÔnola, tìte:
(a) A ∪ ∅ = A kai A ∩ ∅ = ∅.
(b) A ∪A = A kai A ∩A = A.
(g) A ∪B = B ∪A kai A ∩B = B ∩A.
(d) (A ∪B) ∪ C = A ∪ (B ∪ C) kai (A ∩B) ∩ C = A ∩ (B ∩ C).

8. Sqedi�ste ta diagr�mmata Venn stic akìloujec peript¸seic:
(a) 'Eqoume dÔo sÔnola A kai B pou ikanopoioÔn tic A ∪B ⊆ B kai B 6⊆ A.
(b) 'Eqoume trÐa sÔnola A, B kai C pou ikanopoioÔn tic A∩B∩C = ∅, A∩B 6= ∅,

A ∩ C 6= ∅ kai B ∩ C 6= ∅.
9. DÐnontai ta sÔnola A = {1, 2, 3} kai B = {1, 5, 6, 7}. BreÐte ta sÔnola A ∪ B,
A ∩B, A \B, B \A kai (A ∪B) \ (A ∩B).

10. An V = {a, f,X} kai W = {1, f, ∅, {α}}, breÐte ta V \W kai W \ V .

11. An A = {a, b, {a, c}, ∅}, breÐte ta sÔnola:

A \ {a}, A \ ∅, A \ {a, c}, A \ {{a, c}}, A4{a, c}, {a} \A.

12. Aplopoi ste tic akìloujec ekfr�seic:
(a) (Dc ∪ F )c ∪ (D ∩ F ).
(b) ((Xc ∪ Y ) ∩ (Xc ∪ Y c))c.

13. 'Estw A kai B dÔo uposÔnola tou q¸rou U . DeÐxte ìti A \ B = A ∩ Bc kai,
qrhsimopoi¸ntac aut n thn isìthta, deÐxte ìti, gia k�je A,B, C ⊆ U ,

(a) (A \B) \ C = A \ (B ∪ C).
(b) (A \B) \ C = (A \ C) \ (B \ C).

14. An A4B = (A \ B) ∪ (B \ A) eÐnai h summetrik  diafor� twn A kai B, deÐxte
ìti:

(a) A4B = (A ∪B) \ (A ∩B).
(b) A4B = B4A.

An A eÐnai èna sÔnolo, breÐte ta sÔnola A4A kai A4∅.
15. DeÐxte ìti h summetrik  diafor� èqei thn prosetairistik  idiìthta

(A4B)4C = A4(B4C).

16. ApodeÐxte ìti:
(a) (A4B)4A = B.
(b) (A4B) ∩ C = (A ∩ C)4(B ∩ C).



17. (a) Qrhsimopoi¸ntac thn prohgoÔmenh �skhsh, deÐxte ìti: an ta sÔnola A, B
kai C ikanopoioÔn thn A4B = A4C, tìte B = C.
(b) DeÐxte ìti: an A kai B eÐnai dÔo sÔnola, tìte up�rqei monadikì sÔnolo X ¸ste
A4X = B (h {exÐswsh} A4X = B èqei monadik  lÔsh).

18. BreÐte to dunamosÔnolo tou sunìlou X = {α, γ, ω} kai to dunamosÔnolo tou
sunìlou A = {a, {a, b}}.
19. 'Estw S to sÔnolo ìlwn twn uposunìlwn tou Z sta opoÐa an kei to 0. Na
brejoÔn ta

⋃
S kai

⋂
S.

20. An X = X1 ∪X2, deÐxte ìti
⋃

X =
(⋃

X1

)
∪

(⋃
X2

)
.

21. DÐnontai ta sÔnola A = {∅, {∅}} kai B = {a, {a}, b}. Exet�ste an oi parak�tw
prot�seic eÐnai alhjeÐc   yeudeÐc.

(a) ∅ ∈ P(A).
(b) ∅ ⊆ P(A).
(g) {∅} ∈ P(A).
(d) {{a}} ∈ P(B).
(e) {{a}} ⊆ P(B).
(st) {{a}, b} ⊆ P(B).
(z) {{a}, {{a}}} ⊆ P(B).

22. BreÐte ta P(∅), P(P(∅)), P(P(P(∅))).
23. An A kai B eÐnai dÔo sÔnola, deÐxte ìti:

(a) P(A) ∪ P(B) ⊆ P(A ∪B).
(b) P(A ∪B) = P(A) ∪ P(B) an kai mìno an A ⊆ B   B ⊆ A.
(g) P(A \B) ⊆ (P(A) \ P(B)) ∪ {∅}.

24. DÐnontai: èna sÔnolo X kai èna uposÔnolo A ⊆ X. An Z = X ∪ P(X), deÐxte
ìti A ⊆ Z kai A ∈ Z.

25. DÐnetai èna sÔnolo A me n stoiqeÐa. Pìsa stoiqeÐa èqei to dunamosÔnolo P(A)
tou A?

26. DeÐxte ìti den up�rqei sÔnolo X me thn idiìthta P(X) ⊆ X. [Upìdeixh:
Jewr¸ntac to sÔnolo twn uposunìlwn Y tou X gia ta opoÐa Y /∈ Y ja odhghjeÐte
se antÐfash.]

27. An A kai B eÐnai peperasmèna sÔnola kai |X| eÐnai to pl joc twn stoiqeÐwn
enìc sunìlou X, deÐxte ìti

|A ∪B| = |A|+ |B| − |A ∩B|.

Sqedi�ste kat�llhlo di�gramma Venn.



28. An A, B kai C eÐnai peperasmèna sÔnola kai |X| eÐnai to pl joc twn stoiqeÐwn
enìc sunìlou X, deÐxte ìti

|A ∪B ∪ C| = |A|+ |B|+ |C| − |A ∩B| − |B ∩ C| − |C ∩A|+ |A ∩B ∩ C|.

Sqedi�ste kat�llhlo di�gramma Venn.

29. Gia kajemÐa apì tic parak�tw prot�seic, exet�ste an prokÔptei alhj c   yeud c
prìtash an sth jèsh tou X b�loume kajèna apì ta sÔnola N, Z, Q   R:

(a) {x ∈ X | x3 = 5} 6= ∅.
(b) {x ∈ X | −1 ≤ x ≤ 1} = {1}.
(g) {x ∈ X | 2 < x2 < 5} \ {x ∈ X | x > 0} = {−2}.
(d) {x ∈ X | 1 < x ≤ 4} = {x ∈ X | x2 = 4} ∪ {3, 4}.
(e) {x ∈ X | 4x2 = 1} \ {x ∈ X | x < 0} = {x ∈ X | 5x2 = 3} ∪ {x ∈ S |

2x = 1} 6= ∅.
30. H exÐswsh x + y = z èqei pollèc lÔseic x, y, z ∈ N. H exÐswsh x2 + y2 = z2

èqei ki aut  lÔseic sto N (gia par�deigma, x = 3, y = 4, z = 5). OrÐzoume

F = {n ∈ N | up�rqoun x, y, z ∈ N ¸ste xn + yn = zn}.

P¸c ja mporoÔsate na apodeÐxete ìti F = {1, 2}?


