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Exercise 48: In predicate logic with identily the symbol = is also permit-
ted in formulas (as a special binary predicate with a fixed interpretation)
which is to be interpreted as identity (of values) between terms. How has
the syntax (i.e. the definition of forrmlas) and the semantics (the definition

of A(F)) of predicate logic to be extended to obtain the predicate logic
with identity?
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Exercise 4T7: Which of the following structures are models for the formula

F = 3:3:;3:[}'[:. y}hﬁ:,y}.ﬁ P(z, :}A-IP[;:;H?:E' 7 F‘_ - J

(8) Ua =N, PA= {(m,n) |m,nEN,m < n} J€ 1 ""L,- &2 x
(b) Uua=N, P*={(m,m+1) |m € N}

‘-—-"':r
() Ua=2" (the power set of IN), -
PA={(A,B)| A, BCIN, AC B}
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Exercise 48: Let F be a formula, and let %1, .., Tp De the variables that
occur free in F. Show: ‘ -

(a) F is valid if and only if Yz Vz3---V2,F is valid,
(b) F is satisfiable if and only if 32,323 .- -3z, F is satisfiable.
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If for a formmla F and a suitable structure .A we have A(F) = 1, then
we denote this by A = F (we say, F is truein .A, or .Ais a model for F).
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Exercise 48 Find a closed satisfiable formula F, such that for every model
= > 3,
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Exercise 50: Let F be a satisfiable formula and let A be a model for F
with |U_,4|=n. Show that for every m > n there is a model By, for F witl

|Us,, | = m. Furthermore, there is a model B, for F with |Us_ | = cc.
Hint: Pick some element u from Uy, and add new elements to Ug_

having the same properties as u. -~
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