3. THE DOT PRODUCT 15
COROLLARY. a and b are orthogonal (a L. b) <= a-b=0.

THEOREM (3.3 — Cauchy-Schwarz Inequality). For any vectors a and b,
|a-b| < [[a]||[b]]

or

la1by + asbs + asbs| < \/a% + a3 + ag\/b% + b3 + b3.

PRrROOF.

la- b| = |[[all[[b]| cos 8] = [|al[|[bl|cos 0] < [|al|||b].
THEOREM (3.4 — Triangle Inequality). For any vectors a and b,
la+ bl < flaf| + [/b].

PROOF.
la+b||>’=(a+b)-(a+b)=a-a+a-b+b-a+b-b
= [lal* +2a- b+ [b[*
< |lal* +2[jall|[b]| + [[b]]
= ([lall +[[bl)*

Taking square roots then gives the result.



