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I TIME: 75 min.

MHF 4102 - AXIOMATIC SET THEORY

Answer all 6 questions. Provide all re$.soning and show all
working. An unjustified answer will receiv~ little or no credit.
Begin each question on a separate page.

Let (A,: in) be an indexed family of IUbsets of the set X.
Prove that ,

II (X- Ai) = X - ( U Ai ).1

iEI iEI I

I

Let f: X ~ Y be a function and suppose t

t

a t A, B ~X and C, D ~Y.

Define what are f [A] and f-1[C].
Is it always true that f -1 [C - D] ~ f-1 [C] - f-1[D] ?

Is it always true that f[A ~ B] ~ f[AI- f[B] ?
I

1

I

(20) 3 (a) Write down the Separation and RePlacemenl axioms in both their
ordinary form and in class-form.

(b) Write down the Union and Power Set axiobs in their ordinary
form. Then translate them completely in~o the language of set
theory.

(15) 1.

(15) 2 (a)

(b)
(c)

(20) 4 (a)

(b)

I

I

I
I

Define ordinal addition, multiplication,

{

nd exponentiation by
using transfinite recursion.
Prove that (ex+(3)+ y =ex + (f3+y) for all or inals ex,(3,y by using
transfinite induction.

I
1

(15) 5(a) Prove that if ex>O and (3<y, then ex.(3< ex

~
y for all ordinals

ex,(3,yby transfinite induction on y. [ou may use the fact
that "." is left distributive over "+" a that "+,,& "." are
associative, if needed.]

(b) Hence show that if ex>O and ex.(3= ex.y, thE;tn(3= y.

(15) 6(a) Let (A,<) be a partially ordered set. D

~

fine when (A,<) lS
well-founded and define when (A,<) is we l-ordered.

(b) Write down what the Foundation Axiom say. Use it to prove
that there are no sets y and Z such that yEz and zEy.
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