1. Let A ={1,3,5,15} and E* =“being even”, M =“being a multiple of”, L* =“being less than”. Let
at=1,b4 =3, ¢4 =5and d* = 15. Determlne whether the following formulas are satisfied in \A.

VxHyM(x Y)
j) Vo (M (z,b) — L(z,c))
k) Vavy(L(z,y) =~ L(y, z))
) Vo (M (z,c) V L(z,c))
2. Find models and counter-models for the following sets of formulas.
a) Vo (yE(z,y) = P(x));
b) 32vy(f(z,y) = 9(y))-

¢) (Vay(z <y)) A (Vadyly < z))
d) VaVy3dz(x <z A 2 <y)
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3. Show that ¢ is not a consequence of I', where
(a) X = { Va(P(z) v Q()) },
p =VaP(z) VVzQ(x).
(b) & = { VaVy(R(z,y) — R(y,x)),YaVy¥z(R(z,y) A R(y,z) = R(z,z)) },
» =VaR(z, z).

(¢) ¥ = { VadyR(z,y) },
» = JyVzR(z,y).



