Lecture 3, 9/2/21
Material corresponds to Ross §7 and §13.

Metric Space

A metric space is a set S together with a distane function d such that for a,b € S, d(a,b) € R
and

1. d(a,b) > 0 and d(a,b) = 0 if and only if a = b.

2. d(a,b) =d(b,a).

3. d(a,b) < d(a,c) +d(c,b) for all c € S.
R is a metric space with d(a,b) = |a — b| for all a,b € R.
Sequences
A sequence is an infinite list of numbers s, € R:

(Smy Smtds Smay «oy Sny ee) = (Sn)oc,..

The first index m can be any integer. If it is not specified, the default is 1:

(8n) = (Sn)o2y = (51,52, 83, ey Sy o)

The set of values of s, is the set {s1, $2, 83, ..., Spy .. -

Definition A sequence (s,) converges to s € R if for every € > 0 there exists an
N € R such that for all n > N, |s, — s| <e.

We write s, — s, lim,, o s, = s, or lims,, = s. s is called the limit of (s,,).



