
Proof, Chapter 4, sets. Name ___________________________
Fall 2013. 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.  (12 pts) a)  Define subset (d) [in sentence-form]. 

b) Define power set  [in sentence form. You many use the notation P]. 

c) Define least [in sentence form]. 

2.  (4 pts) What is our name for the logical equivalence that is the equivalent in logic of this set-
theory fact?  R c S d T iff R d T and S d T. 

3. (6 pts) Give an example of two functions with a common domain and finite sups such that 
sup{f(x)+g(x)}� sup{f(x)} + sup{g(x)}.

4.  (12 pts) True or false? [No reason required here, but see #5 and #6.]
a) T   F    If x > 10 then there exists y > 5 such that 2y < x. 

b) T   F   sup(S c T) # sup(S) + sup(T) 

c) T   F   If |x| < ä for all ä > 0, then x = 0.

*** You may do the remaining proofs and disproofs on paper provided. Initial each sheet. 

5. (10 pts) Prove ONE of the true parts of #4 [Prove it from definitions, not from similar results 
in the text].

6.  (6 pts) Disprove ONE of the false parts of #4. 



7. (12 pts) Prove (Use the definition of sup as “least upper bound” as prior. Do not use the
similar result in the text as prior.). Theorem: Let B be an upper bound of S. 
If, for all ä > 0 there exists x in S such that x > B - ä, then B = sup S.  

Do the next three.  (10 pts each) 
a) Clearly state if they are true or false. 
b) Then prove the true ones from the definitions and disprove the false ones. Do not use similar
theorems in the text.

8.  Prove: If R and S are bounded, then  R c S is bounded. 

9.  Prove: If P(R) d P(S), then R d S.     [P is for power set]

10.  Prove [assuming the sups are finite and the functions have the same domain]: 
[Cite reasons for every step.]
sup({f(x)+g(x)}) # sup{f(x)}+ sup{g(x)}.

Resolve with a proof or disproof ONE of the next two (8 pts):
[Partial credit will be awarded for useful scratch work (if I can follow it easily).]

11.  Conjecture: If S and T are bounded above and R = {x - y | x 0 S and y 0 T}, then R is
bounded above.  

[SKIP one of these two]

12.  Conjecture: If f is defined and bounded on a finite closed interval [a, b], then there exists c
in that interval such that f(c) = sup{f(x)} [sup over x in that interval, of course.]


