EXERCISES

\ For each set below that is bounded above, list three upper bounds for the set.
Otherwise write “NOT BOUNDED ABOVE” or “NBA.”
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© {27} . @) {7 e}

(&) {1/n:neN} ® {0}

(® [0,1]V[2,3] (M) Ur-il2n,2n+1]

O Ne-l-1/nm1+1/n1 - G {1-1/3":n€N}

&) {n+(—1"/n:neN} O {(re®:r<2)

(m) {reQ:ric4) (@) {re®@:r’<2}

©) {xER:x<0) @) {1,7/3,72 10} ‘
@ {0,1,2,4,8,16) @ NZi(l=1/n,1+1/n) o
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W) {x?:x€R} ) {cos(nw/3):neN} -

" (w) {sin(nm/3):neN}

Repeat Exercise 4.1 for lower bounds.

or each set in Exercise 4.1, give its supremum if it has one. Otherwise write
“NO sup.” :

%7) et S and T be nonémpty bounded subsets of R.

(a) Prove that if S C T, then inf T<inf S <sup S<sup 7.

(b) Prove that sup(S U T)=max{sup S,sup T'}. Note: In part (b) do not
assume SCT.

Let A and B be nonempty bounded subsets of R and let S be the’set of all
sums a+b where a€ 4 and b B. -

(a) Prove that sup S=sup 4 +sup B.
Prov inf S=inf 4 +inf B

- EXERCISES
AN
\l.s,Write the following sets in interval notation:

(@) {(x€R:x<0} . () {(x€R:x*<8)
(© {x*: xR} @ {xeR:x2<8)}

> Give the infimum and supremum of each set listed in Exercise 5.1.
‘&Gwe the infimum and supremum of each unbounded set listed in Exercise 4.1.

54. Let S be a nonempty subset of R and let —S={—5:5€S5}. Prove that
inf S= —sup(— S). Hint: For the case - oo <inf §, simply state that this was
proved in Exercise 4.9. :

5.5. Prove that inf S <sup S for every nonempty subset of R. Compare Exercise
4.6(a). ‘

\Let § and T be nonempty subsets of R such that S CT. Prove that inf T
- Xinf S < sup § < sup 7. Compare Exercise 4.7(a).



