MATH 301 In-class activity: Absolute VValue and & neighborhoods

1. For each, say whether always true or could be possibly false. If false, give a counterexample
and a possible corrected statement. If true, think of a proof.

(@ Ifa < b,thensince2 < 3, wemusthavea—2 < b—3

(b) If a < b,thensince 2 < 3, wemusthavea+2 < b+ 3

(c) If a < b, thensince 2 < 3, we must have 2a < 3b

(d)Ifa < b,thensince 2 < 3, wemusthavea +~2 < b+ 3

2. For each, say whether always true or could be possibly false. If false, give a counterexample
and a possible corrected statement. If true, think of a proof.

@ If|al] <xand |b| <ythen|a—b|<x—y

(b) If |[a + b| < x then |a| + |b| < x

(©)lifa+b< xthen|a+b| <x

(@) If|a| <xand |b| < ythen|a|—|b]|<x—y

e)Ifla—x|<2and|b—x| <3then|a+b| <5

A Ifa+b<xand—(a+ b) < xthen (a+ b)? < x?2

3. For each, say whether always true or could be possibly false. If false, give a counterexample
and a possible corrected statement. If true, think of a proof.

(a) Suppose aeV,(b). Then beV,(a).

(b) Suppose aeV,(b). Then beVs(a) forany § < ¢.

(c) Suppose xeV,.(a) N V.(b). Then x lies between a and b.

(d) Suppose xeV,.(a) U V.(b). Then max{|x — a|, |x — b|} < ¢.

(e) Suppose V;(a) c Vs(b). Then e < 6.

(f) Suppose V.(a) € Vs(b). Then |a — b| < 4.



