Alternate notation
We adopt the following notation for Cartesian vectors:

(a,b) = ai + by,
(a,b,c) = aZ + bj + c2.

With this notation, we find the following expressions for z:

& =1&+ 09 = (1,0), [two dimensions]
&=1&+ 09+ 0y = (1,0,0). [three dimensions]
Similarly,
=0+ 15 = (0,1)
and

Let a = (az,ay) and b = (bg, b,) be any two vectors. The scalar product, in component form, is
(g, ay) - (bz, by) = (a:® + ayP) - (bad + by)
= az® - bp® + az® - by + ay Y - ayy + ayy - byY
= (agby)2 - & + (asby)2 - § + (aybs)§ - & + (ayby)y - §

= azb; + ayby.

Note that
112 =a-a= <afbvay> ’ <a’mvay> :ai—l—ai = |a|2'

In three dimensions,
(@g, ay,az) - (bg, by, bs) = azby + ayby + a.b,

(az, ay,az) - (az, ay, az) = ai + ai + ai

Observe that

-9 =(1,0)-(1,0) =12+ 0% =1,
g-9=1{0,1)-(0,1) = 0>+ 12 =1,
&-9=(1,0)-(0,1) = (1)(0) + (0)(1) = 0.

Similar results are obtained in three dimensions, for example

Z-2=(1,0,0)-(0,0,1) = (1)(0) + (0)(0) + (0)(1) = 0.



