SAMPLE SET THEORY PROBLEMS

MATHEMATICAL SYSTEMS

October 17, 2005


EXTRA OFFICE HOURS:  Wednesday, 10/19, 1p-3p.


Here are some exam-type problems to wet your whistle as you study for Thursday's Set Theory midterm.  I make no claims of similarity between this collection of problems and the actual exam; these are simply problems that I think would make reasonable exam questions.  

As you prepare for the exam, remember also to study the homework problems and proofs & examples from the book and from your class notes.

1.  Let A = {{(}, {{(}}}.  Find P(A), (A, (P(A), and P((A).

2.  Suppose we have a function f:A(B.

(a) Prove: f[X]\f[Y] ( f[X\Y] for all X,Y ( A.

(b) Prove: f is onto iff B\f[X] ( f[A\X] for all X ( A.

3.
(a) Prove: for every set A, A <c P(A).

(b) Which axioms do you need for your proof in part (a)?

4.  Prove:  if A =c C and B =c D then A(B =c C(D.

5.
(a) For nonempty sets A,B, show that ((A(B) = ((A)(((B).

(b) Give an example where A(B(( and ((A(B) = ((A)(((B).

6.  Prove: for sets K,L,M where K((, (L (c M) ( (L ( K) (c (M ( K).

(Recall: (A ( B) is the set of all functions from A to B.)

7.  Suppose f:A(A is a function.  Define the sequence {An | n(N} of subsets of A as follows:

A0 = A

An+1 = f[An]

(a) Prove that for all n, An+1 ( An.

(b) Let A* = (n(N An and prove that f[A*] ( A*.

8.  Suppose A,B,C,D are sets s.t. B ( D, C ( A, A(B =c B, and D is countable.  Show that C(D is countable.

