
HOMEWORK 31. In the proof of the theorem on 
onstru
tion by re
ursion (Theorem 1.26)we de�ned the 
lass of all approximations to the desired fun
tions. So, givena set-like relation R and a 
lass fun
tion G : V! V we de�ned F to be the
lass of all fun
tions g su
h that� dom(g) = tr
lR(a) for some a� g(x) = G(g � predR(x)) whenever x 2 dom(g)Give a detailed explanation why F is a 
lass. More pre
isely, explain how F
an be de�ne by a formula in the LST.2. Prove that the 
lass of all transitive sets is a proper 
lass.Hint. Show that V 
an be 
onstru
ted from transitive sets. Make thispre
ise. You will need the proposition on transitive 
losures here.3. Re
all that a �nite sequen
e is a fun
tion f with dom(f) 2 !. We oftenwrite hx0; x1; : : : ; xn�1i to denote the �nite fun
tion f with domain n su
hthat f(i) = xi.If A is a 
lass, let A0 be the 
lass of all x su
h that there is a �nite sequen
ehx0; x1; : : : ; xn�1i satisfying:� x0 2 A� xn�1 = x� xi+1 R xi for all i < n.Prove that A0 is really a 
lass and that it the R-transitive 
losure of A. Also,use Exer
ise 3 from Homework 2 to prove that if A is a set then so is A0.This gives you a di�erent proof of Proposition 1.25.Hint. Verify the de�nition in the straightforward way.In the following exer
ises you 
an use fa
ts about transitive sets from thele
ture and the previous homework assignments.4. Dire
tly from the de�nition of ordinal show that 2 is tri
hotomi
 on On.That is, show that if x; y are ordinals then either x 2 y or x = y or y 2 x.1



Hint. Show that if y 6= x\ y then x = x\ y 2 y. In order to see this, leta be the least element of y � (x \ y). Show that a = x \ y. This takes somethought.5. Prove the following fa
ts about ordinals.(a) If x is an ordinal then S(x) is an ordinal.(b) If a is a set of ordinals then S a is an ordinal.(
) If A is a proper 
lass of ordinals then SA = On.Hint. Again, in (a) and (b) verify the de�nition of ordinal in the straight-forward way. In (
), the point is to fo
us on �.
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