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We extend First Order Logic with a new term forming operator. It takes
three arguments, a first order formula, and two terms. It can be read, ¢?t;:t,
if ¢ then t; else t5. It can be defined as

Y(PTt1:t2) = ¢ D Y(t) A —d D Y(t2) (1)
We add the following rules.
T,0=9Y(t), A = ¢(tsy), 9, A

= (o7 t9), A

Paw(tQ) = ¢aA Fa ¢7¢(t1) = A
F, 1/}(¢7t1 tg) = A

1. Derive the definition using the rules. (¢ = ® is a shorthand for ¢ D
YAY D).

2. Write definitions for terms, atomic formula, and formulas for the new
language.

3. Write a definition for free variables of a formula.

4. Write the truth definition for conditional expressions. I.e. define 9t =
Pty ..t (28 8)) b+ 1, ... ).

5. Show the rules are sound.



10.

Explain why the construction of Henkin theories remains the same, and
why the proof that T™* is conservative over T remains valid.

Explain why the definion of 7}, is unchanged, and why the lemma
“If T}, is a maximally consistent extension of 7, then 7}, is a Henkin
theory” is still valid despite the changes in the definitions of formulas
and terms.

Modify the construction of the model 2 of 7}, to take care of the new
conditional expressions.

Show that Ty, b 1h(¢71: t) iff A = (7411 1).

Where in your proof did you use each rule?



