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Jèma 1: a) Exet�ste an eÐnai tautologÐec, antilogÐec   oudèterec oi parak�tw:

A1 → (A2 → (A1 → A2)), A1 → ((A2 → A1) → A2), A1 → ((A1 → A2) → A2)

b) DeÐxte ìti eÐnai logik� isodÔnamec oi prot�seic

¬(ϕ→ ¬ψ) kai ¬(ψ → ¬ϕ)

Jèma 2: An Σ eÐnai èna opoiod pote sÔnolo prot�sewn kai Π to sÔnolo ìlwn twn prot�-
sewn, exet�ste an alhjeÔoun oi parak�tw isqurismoÐ:

a) An Σ |= ϕ ∧ ψ, tìte Σ |= ϕ kai Σ |= ψ
b) An Σ |= ϕ ∨ ψ, tìte Σ |= ϕ   Σ |= ψ
g) Sun(Π− Σ) ⊆ Π− Sun(Σ)

Jèma 3: BreÐte th diazeuktik  kanonik  morf  thc prìtashc ¬(A ∧ ((¬(¬A ∨B)) ∨ ¬Γ)).
Ekfr�ste thn �rnhsh kai th sunepagwg  me th bo jeia tou sundèsmou σ | τ = ¬(σ ∧ τ)

Jèma 4: Estw L mÐa gl¸ssa thc kathgorhmatik c logik c pou perièqei to sunarthsiakì
sÔmbolo mÐac jèshc s (to opoÐo diab�zoume wc {o epìmenoc}) kai èna sÔmbolo stajer�c 0
(pou to diab�zoume {mhdèn}). Gr�yte prot�seic thc gl¸ssac aut c pou na ekfr�zoun ìti:
{An dÔo opoiad pote stoiqeÐa èqoun Ðsouc epìmenouc, tìte eÐnai Ðsa} kai {K�je stoiqeÐo eÐnai
Ðso me to epìmeno k�poiou �llou   eÐnai Ðso me to mhdèn}.

EpÐshc peÐte poièc eÐnai eleÔjerec emfanÐseic metablht¸n ston tÔpo

∀x∃y(∀wR(x, y, w) → ∃z(R(x, y, z) ∨R(x, z, w)))

Jèma 5: a) DÐnetai mÐa gl¸ssa thc kathgorhmatik c logik c me èna dimelèc sqesiakì
sÔmbolo R. BreÐte ermhneÐec pou na epalhjeÔoun kajemÐa apì tic parak�tw prot�seic:

∀x∀y(R(x, y) → ∃z(R(x, z) ∧R(z, y))),

∀x∀y(R(x, y) ∨R(y, x))

b) DeÐxte ìti eÐnai logik� isodÔnamec oi prot�seic

¬(∃xQ(x) ∨ ∃x∀y¬R(x, y)) kai ∀x(¬Q(x) ∧ ∃yR(x, y))

Ja Ðsque h isodunamÐa an oi jèseic thc sÔzeuxhc kai thc di�zeuxhc  tan antestramènec?
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