Linear algebra notes, Arun Ram August 7, 2023

Topic 3. Example 1. If p = [1,3,1,2) and ¢ = [2,1,—1,3) in R* then p — ¢ = |1, —2,0,1) and

Ip =gl =111,-2,0, )] = V12 + (=2 + 0+ 1> = VI + 440+ 1 = V6.
Topic 3. Example 2. If u =(0,2,2,—1) and v = | — 1,1,1, —1) in R* then
(wlv) = (0,2,2,~1| —=1,1,1,—-1) =0+ (=1) +2-1+2 -1+ (=1) - (-1) =0+ 2+2+1=5

and

lul =vV0+4+4+1=v9=3 and |v|=VIi+14+1+1=V4=2

Since |5| < 3 -2 we observe that, in this case,
[(ulo)| < [lull - flv]]-

Topic 3. Example 4. Let u = |2,—1,—-2) and v = |2,1,3). Find vectors v; and vs such that
v = v1 + vo and v is parallel to u and v is perpendicular to u.

Since the projection of v onto u is parallel to w then let

(—3)U:%1|2,—1,—2>:‘_2 %>%>

O =

_ 1
v1 = proj, (v) = WMUW =
and
-2 1 2 8 2 7
vp=u-v=12-1-2)-[3335) =533

Then u = v1 + v9 and vy is parallel to u and ve is perpendicular to u.
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