Logika i Teoria Mnogo$ci, zestaw 3

3.1. Prosze udowodnié, ze zdania ponizej sg tautologiami:

(a) Jz[p(x) Vi(2)] & Tz e(z)V Iz y(x)

(b) Jz[p(x) A(x)] = Tz (x) Azp(x)

¢) Vo o(x) VVzih(z) = Va|o(z) Vi(z)]
Vo ¢(x) AVzip(z) & Vo |p(r) Ay(z)]

r) = = [Vzo(x) = Ve y(z)]

[p(x) = ()] ()
vz [p(z) & P(z)] = [Vod(z) & Yoy (z)]
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3.2. Prosze sprawdzié¢, czy nastepujace formuty sg tautologiami

(a) Vo 3y d(z,y) = yVed(z,y)

(b) vV [¢(z) V(2)] = Vad(z)VVed(r)
(¢) Fzo(x) AJzyp(z) = Fu[d(x) Aip(r)]
(d) Vo o(z) = Vop(z)] = Vol[p(r) = (o))
(e) Ve o(z) = Vay(z)] = Velp(r) & ¢(z)]

3.3. Prosze udowodnié, ze zdania ponizej sa tautologiami:

(a) Jzd(z) v Vz(z) < JxVy[p(z) VY(y)] < Vy3z[d(z) VP (y)]
(b) 3z d(z) AVz(z) & FxVy[d(z) AY(y)] < VyIz[p(z) Ad(y)]
(c) Vz{[Vyd(z,y)] = ¥(z)} & VaIyld(z,y) = ¥(z)]
(d) Va{[Fyd(z,y)] = v(x)} & Va,y[o(z,y) = P(z)]
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