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Example 1.1.2. (a) Let X = R, the set of real numbers, and define d(z, y)

= |z — y|. See Exercise 1. ‘ﬁl_%fa‘mfﬁlﬁﬂid

(b) Let X = R?, the plane, and define d((z1,91), (z2,12)) = [(x1 — x2)* + “MWZZ’é
(y1 — y2)?]2. Readers know from the Pythagorean Theorem that this is ;E IR {'_)‘9' a%‘ﬂ
the straight-line distance, and they can use geometry to verify that this = Ve 07
standard notion of the distance between two points satisfies the axioms 1 ’ 5
in the preceding definition. More generally, we can define a metric on [; I”y"] LS_“L ] Lzl y”}

g-dimensional Euclidian space RY by
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for x = (1,...,24) and y = (y1,...,¥q) in RY. However, proving that &hﬂﬁnﬂﬂﬁ‘dl

this satisfies the needed axioms, specifically the triangle inequality, re- iﬁﬁ\' A1 ERe A9 Mﬁ
quires some effort, and the proof will be given later (Corollary 1.1.5).

(c) Let X = RY, g-dimensional Euclidean space, for z,y in R? define

q

d($= y) — Z |$n i ynl- _/a ibé %@’E l';)

n—1

This is easier to verify as a metric (Exercise 2).




(d) Again let X = R?, and now define

d(z,y) = max{|z, —yn| : 1 <n < q}. — 7/ 173 %kﬂ’ﬁ’éy

Once again, (R?,d) is a metric space (Exercise 3). It is worth observing

tﬂit&;g ;;ildoi lil:l Llliztvgllflieoz}c?ﬁrflpleb} when g = 1, all these metrics are AL g‘ % e 3 &, ¢
(e) Let X be any set, and define éf’ﬁ. 1% ﬁ-ﬂ,&\}i‘ﬁ\
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It is a simple exercise to verify that (X, d) is a metric space. This is called | o £ rol o rel

the discrete metric on X.
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