Properties of Vectors

Theorem 1.1: Let u, v and w be vectors in R" and let ¢ and d be scalars. Then
ut+v=v+u (e) c(lu+v)=cu+cv
(u+v)+w=u+(v+w) (f) (c+d)u=cu+du
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lu=u

Theorem 1.2: Let u, v and w be vectors in R" and let ¢ be a scalar. Then

(d) u-u>0 and u-u=0ifand onlyifu=0

Theorem 1.3: Let v be a vector in R™ and let ¢ be a scalar. Then
(a) ||v|l =0 if and only if v =0
() llev|l = [el[|v]]

Theorem 1.4 (Cauchy-Schwarz Inequality): For all vectors u and v in R”,

ju- v < [affflv]]

Theorem 1.5 (Triangle Inequality): For all vectors u and v in R",

[u+ vl < Jlufl+]iv]

Theorem 1.6 (Pythagoras’ Theorem): For all vectors u and v in R", |ju + v||* =
|lul|?> + ||v]||? if and only if u and v are orthogonal.



