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A model M for a language L of predicate logic consists of a domain D and an interpretation
function, I. When we view the interpretation function as relative to an assignment, g, of specific
values to variables, then we speak of an interpretation function, [ [m 4, in @ model M under an
assignment g.

Definition 1:
(i) [tlm,g = I(t)if tis a constantin L;
(i) [t]m,g = g(t) if t is a variable.

We can now give the full definition of expressions in the predicate calculus, within a model and
assignment function:

Definition 2:

(i) If A(ay,...,ay) is an atomic sentence in L, then
VM,g(A(tl, - ,tn) =1 iff <[[t1]]1\/[7g, ce [[tn]]M,g> S I(A)

(ii) [~¢lm,g = 1iff Vamg() =0
(iii) [o A ]m,g = 1iff Vi g(¢) =1 and Varg(¢) =1
(iv) [¢V ¥Im,g=1iff Varg(¢) =1 0r Vag,g() =1
¢ — ¥]m,g =1iff Virg(¢) =00r Vi g(v) =1
(i) [¢ < Y,y = 1iff Varg(6) = Vg ().
(vii) [Vv¢]m,q = 1iff forall d € D: VM glv/aq) (@) =1
(viii) [Fvg]m,g = 1iff there is at least one d € D: Vi gjy/a)(¢) = 1

Assume a model , where constants and predicates have the following interpretation:
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Model M;:

I(CL) = Pl,I(b) = PQ,[(C) = P3,I(A) = {Pl,PQ}
I(R) = {{P1, P2),(P1, Ps), (P35, P2), (Ps, P3)}

Now let us use this definition to determine the truth value of the following sentences:
JxIyIz[R(x,y) A A(y) A R(x, 2) A —A(2)]

What are the steps in calculating the interpretation of this expression for the above model M;?



