Dependence logic
Problems 1
Tuesday 22.3.2011

1. For a first-order formula ¢, let us consider the operations ¢ — ¢” and
¢ — ¢%. Show that ¢” and ¢? are always in negation normal form. Show

also that (¢?)? = (¢P)P = ¢P.
2. Show that ¢” is logically equivalent to ¢ and ¢? to —¢.

3. Let M = {0,1,2}. Consider the following team X of M with domain
{0, 1, 22}

Lo | T1 | T2
sol 1] 272
s112 (1] 2
59 0 1 2

Is X of type ¢ (that is, does M =x ¢ hold) if:
1. ¢ :=x9=1m9 Or ¢ := ;g = X9
2. ¢ := Jwo(rg = 12)
3. ¢ = Vs =(z2)
4. ¢ = (=(xo,z1)V =(21,22))

4. Let M = (M, R™) where RM C M3 and ¢ := VagVa, 3z R(z0, 71, 72).
Show that M =g ¢ if and only if ¢ is true in M as a sentence of first-
order logic. Let ¢ := VaoVa3za(=(x0, 22) A R(x0, 21,22)). Can you find a
first-order sentence equivalent to ¢?

5. Show that |= VaoVry (21 = ¢ ==(z0, x1)).

6. Let M = (N, +, x,0,1). Which teams X of M with domain {zg,z;} are
of type

1. :(l‘o, ZTo —+ .731)

2. :({EO X Tg, L1 X fﬂl)



