¢ IMPLICATIONS ¢

I, PAQ=P

I, PAQ=Q

I, P=PvQ

I, Q=PvQ

Iz —-P=P->Q
e Q=>P->Q

I, —-(P>Q=P
le —(P—>Q =-Q
ly P,Q=PAQ
ly —-P,PvQ=Q
Iy P,P->Q=Q

P>Q,Q>R=P—>R
PvQ,P>R,Q—>R=R

(simplification)

(addition)

(disjunctive syllogism)
(modus ponens)
(modus tollens)
(hypothetical syllogism)

(dilemma)

E:
=
Es
Es
Es
Ee
E;

¢ EQUIVALENCES ¢

PAQe QAP
PvQeQvP

PAQ AR PA(QAR)
PvQ VRePV(QVR)
PAQVR) & PAQ V(PAR) T
PviQAR) & PvQ)A(PVR) —
—-(PAQ)= —-Pv-Q
—-(PvQ)e-PA-Q

PvP&P
PAP&P
Rv(PA-P)=R
RA((PvV-P)=R
Rv(Pv-P)<T
RAPA-P)=F

P>(Q—>R)<((PAQ) —-R
PoQeP->QAQ—-P)

(double negation)

(commutative laws)

(associative laws)

(distributive laws)

(De Morgan’s laws)

P>Q&e-PvQ
P>Q&e-Q—>-P
P Qe Po-Q
PoQe PAQ)v (=P A-Q)




(3)(AK) v B(X)) < (3)AX) v (3X)B(X) Ezs
(V)(A(X) A B(X)) < (VX)A(X) A (VX)B(X) E2
— (AX)A(X) < (VX) =A(X) Exs
= (VX)A(X) < (3x) —A(X) E
(V)AX) v (VX)B(X) = (VX)(A(X) v B(X)) lis
(FX)(A(X) A B(X)) = (@)AMX) A (IX)B(X) l16
(Vx)(A v B(X)) & A v (YX)B(x) Eyr
(@X)(A A B(X)) © A A (3X)B(X) Exg
(VX)A(X) > B < (Ix)(A(X) > B) Exg
(@X)A(X) - B < (VX)(A(X) > B) Eso
A — (VX)B(X) < (VX)(A — B(x)) Esr
A — (IX)B(X) < (IX)(A - B(X)) Es»
(VX)(7Y)P(xy) < (VY)(VX)P(x.y) @)
(vX)(7y)P(x.y) = Ey)(VX)P(x.y) )
(VY)(¥X)P(x.y) = (3X)(VY)P(x.y) @)
@EV(VX)PxY) = (VX)@EY)P(x.y) (4)
@) (VY)P(xy) = (VY)EX)P(x.Y) (®)
(v)3y)P(xy) = (AY)(3X)P(x.y) (6)
(VY)3EX)P(xy) = (3X)(3y)P(x.y) )
(@)@Ey)P(x.y) < (3y)EX)P(x.y) ®)




