Math 315
Homework #9
5/9/2017

Abbott: 3.2.1, 3.2.3, 3.2.4, 3.2.7

3.2.1
()

(b)

Where in the proof of Theorem 3.2.3 part (ii) does the assumption that the collec-
tion of open sets be finite get used?

Give an example of a countable collection of open sets {O1,0y, O3, ...} whose in-
tersection (;—_; Oy, is closed, not empty and not all of RR.




3.2.3 Decide whether the following sets are open, closed, or neither. If a set is not open,
find a point in the set for which there is no e-neighborhood contained in the set. If a set
is not closed, find a limit point that is not contained in the set.

(a) Q.

(b) N.

(c) {x e R:x #0}.

d) {1+1/4+1/9+---+1/n*:n €N}
e) {1+1/24+1/3+---+1/n:n €N}




3.2.4 Let A be nonempty and bounded above so that s = sup A exists.
(a) Show thats € A.

(b) Can an open set contain its supremum?




3.2.7 Given A C R, let L be the set of all limit points of A.
(a) Show that the set L is closed.

(b) Argue that if x is a limit point of A UL, then x is a limit point of A. Use this
observation to furnish a proof for Theorem 3.2.12.




