
Jemèlia twn Majhmatik¸n � 21 SeptembrÐou 2009

Jèma 1 (2 mon.) An A kai B eÐnai dÔo sÔnola, deÐxte ìti:

(i) P(A) ∪ P(B) ⊆ P(A ∪B).

(ii) P(A ∪B) = P(A) ∪ P(B) an kai mìno an A ⊆ B   B ⊆ A.

(iii) P(A \B) ⊆ (P(A) \ P(B)) ∪ {∅}.

Jèma 2 (1.5 mon.) Gia kajemi� apì tic parak�tw sqèseic sto R exet�ste an eÐnai: (i)
anaklastik , (ii) summetrik , (iii) metabatik .

1. |x− y| ≤ 1 2. x− y ∈ Q 3. x− y /∈ Q.

Jèma 3 (2.5 mon.) (a) DÐnetai mia fjÐnousa akoloujÐa sunìlwn (An)n∈N (dhlad ,
A1 ⊇ A2 ⊇ · · · ⊇ An ⊇ An+1 ⊇ · · · ). ApodeÐxte ìti, gia k�je k ∈ N isqÔei

∞⋂
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∞⋂

n=k

An.

(b) DÐnontai sunart seic f : X → Y kai g : Y → Z. DeÐxte ìti:

(i) An h g ◦ f eÐnai epÐ, tìte h g eÐnai epÐ.

(ii) An h g ◦ f eÐnai 1− 1, tìte h f eÐnai 1− 1.

Jèma 4 (2 mon.) (a) Na exet�sete kat� pìson oi akìloujec prot�seic eÐnai tautologÐec:

(i) [(p ∨ (p ∧ q)]←→ p (ii) [p ∧ (p ∨ q)]←→ p.

(b) DÐnetai o sÔndesmoc ∨ me pÐnaka alhjeÐac

p q p∨ q

A A Ψ
A Ψ A
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Ψ Ψ Ψ

Na elegjeÐ an oi prot�seic [p∨(q −→ r)] kai [(p∨q) −→ (p∨r)] eÐnai logik� isodÔnamec.

(g) Na breÐte mia prìtash logik� isodÔnamh me thn prìtash [p ∨ q], sthn opoÐa na up-
eisèrqontai mìnon oi sÔndesmoi ∧ kai ¬.

Jèma 5 (2 mon.) (a) Na breÐte trigwnometrik  morf  twn migadik¸n arijm¸n z ∈ C gia
touc opoÐouc isqÔoun tautìqrona oi sqèseic

|z| = 1 kai
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(b) 'Estw w ∈ C kai (w − 2)5 + w5 = 0. Na apodeiqjeÐ ìti o w eÐnai thc morf c w =
1 +

(
1

ef θk

)
i, gia kat�llhlec gwnÐec θk, k = 0, 1, 2, 3, 4, tic opoÐec kai ja prosdiorÐsete.

Jèma 6 (2 mon.) (a) 'Estw {Ia | a ∈ A} oikogèneia xènwn an� dÔo anoikt¸n diasthm�twn.
DeÐxte ìti to A eÐnai arijm simo.

(b) DeÐxte ìti den up�rqei sun�rthsh f : R→ R pou na ikanopoieÐ to ex c: {an x, y ∈ R
kai x 6= y tìte |f(x)− f(y)| > 1}.

Kal  EpituqÐa!


