2.2. ABSOLUTE VALUE AND THE REAL LINE 19

COROLLARY (2.2.4). If a,b € R, then
(a) [lal = 1b]| < la — bl
(b) la—b] < laf +[b]

NOTE. These are also referred to as triangle inequalities.
PROOF. [We use a “smuggling” technique.]

(a)
lal| =|la—b+b| <|a—0b| + |b]| =
a| — [b] <']a —b].
bl =|b—a+a|l <|b—a|+|a] =
6] — |a| < [b—a] =
—la —b] < |a] — |b].
Thus

—la =0 < af —|b] < |a — 0] =
[lal = [b]] < la — 0]
by Theorem 2.2.2.(c)
(b) Just replace b by (—b) in the triangle inequality. O

COROLLARY (2.2.5). Vay,as,...,a, € R,
a1 +as + -+ -+ ap| < |ay] + |ag| + -+ - + |an].



