
Proof, Chapter 4, sets. Name ___________________________
Spring 2014. initial each sheet you use

Read These Instructions!  Demonstrate that you know how proofs and disproofs are written. If
it was done in the text, in class, or on the homework, do it again here.  To prove something, do
not use something almost identical or more sophisticated. You are responsible for knowing what
is prior. 

1.  (20 points) True or false?  No reason required. 
a) T   F   sup(S 1 T) # sup(T).

b) T   F   If S d T c R, then S d T or S d R.

c) T   F   S c T 0 P(S) c P(T)        [P is a notation for the power set]

d) T   F   P(S) c P(T) d P(S c T)

e) T   F   If x > y for all y < c, then x > c. 

2.  (8 pts) a)  Define intersection (1) [in sentence-form]. 

b) Define bounded [in sentence-form]. 

**** Examples

3. (6 pts) Prove this is false: sup(S c T) # sup(S) + sup(T).

4.  (6 pts) Given S, define R = {y | y = x  and x 0 S}.  Here is a theorem: sup(R) $(sup(S)) . 2  2

Often the two suprema are equal, but sometimes they are not. Give an example where they are
not. 



*** Instructions. Do the remaining proofs and disproofs on paper provided. Initial each sheet. 
Prove each from definitions, not from similar results in the text or things we did in class. If you
have seen it before, do it again from scratch here. Partial credit will be awarded for useful
scratch work (if I can follow it easily).

(12 points each)

5. Prove: (Assume both sups are finite.)  If S d T, then sup(S) # sup(T)

6. Prove (Use the definition of sup as “least upper bound” as prior. Do not use the similar result
in the text as prior. Cite reasons clearly.) 
Theorem: Let b be the finite least upper bound of S. Then, for each y < b there exists x 0 S such
that x > y. 

7.  Conjecture: If R 1 S is non-empty and b is an upper bound of R 1 S, then b is an upper bound
of R or b is an upper bound of S.

8.  Conjecture:  P(S 1 T) d P(S) 1 P(T).    [P is for power set]

9.  Prove: For each å > 0 there exists h > 0 such that if 4 < x < 4 + h, then x  < 16 + å.  2


