
Jewria Sunolwn � Qeimerino Examhno 2020�21 � Sumplhrwmatikec Askhseic Stic Dialexeic 1�5

Oi apodeÐxeic prèpei na gÐnoun qrhsimopoi¸ntac mìno ìti èqoume apodeÐxei stic dialèxeic 1�5.

1. DÐnontai treic tÔpoi (pou ja touc sumbolÐzw, antÐstoiqa, me Φ0(x), Φ1(x), kai Φ2(x)):
x = 0.
(∃a) x = {a}
(∃a)(∃b) a 6= b kai x = {a, b}
Gia n = 0, 1, 2, na apodeÐxete : (∀x) x ∼ n⇔ Φn(x).

2. Na breÐte parìmoio Φ3(x) ètsi ¸ste to zhtoÔmeno thc prohgoÔmenhc �skhshc na isqÔei kai gia n = 3.
Den qrei�zetai na apodeÐxete tÐpota se aut  thn �skhsh.

3. Na apodeÐxete : (∀x) x0 = 1.

4. Na apodeÐxete : (∀x) x1 ∼ x.

5. Na apodeÐxete : (∀x) x2 ∼ x× x.

6. Na apodeÐxete : (∀A) P(A) ∼ 2A.
Upìdeixh: H tim  thc zhtoÔmenhc sun�rthshc sto uposÔnolo B tou A eÐnai h legìmenh qarakthristik 
sun�rthsh χB tou B. (χB(a) eÐnai h logik  tim  thc prìtashc {a ∈ B}, toul�qiston an sumfwn soume ìti
{1=alhj c, 0=yeud c}.)

7. Ja qreiasteÐte, dedomènhc f : A1 → B1, thn eikìna f [A2] enìc uposunìlou A2 tou A1.
Sac jumÐzw pr¸ta thn antÐstrofh eikìna f−1[B2] enìc uposunìlou B2 tou B1:

f−1[B2] = {x ∈ A1 : f(x) ∈ B2}
h eikìna eÐnai lÐgo pio perÐplokh:

f [A2] = {y ∈ B1 : (∃x ∈ A2) y = f(x)}

'Estw A = 3, B = {0, 1, 2, 3, 4}. Jewr¸ thn f : A → B pou isoÔtai me {(0, 0), (1, 1), (2, 4)}. (Dhlad ,
h f {eÐnai h sun�rthsh f(x) = x2}, toul�qiston an jewr sw wc pedÐo orismoÔ to A kai an {x2} èqei th
sunhjismènh tou shmasÐa, kai ìqi aut  thc �skhshc 5.)

Gia k�je x ∈ A na apant sete thn er¸thsh: IsqÔei ìti f(x) = f [x]?

Met� na apodeÐxete ìti h ap�nths  sac gia x = 2 eÐnai swst .


