Linear algebra notes, Arun Ram August 7, 2023

Topic 3. Example 5. Find a vector perpendicular to both |1,1,1) and |1,—1, —2).
By definition of the cross product

|1a1a1> X ’17*1372> = |1 (72)771(71)’7(1(72)711)71(71)711> = | 7173772>'
The vector | — 1,3, —2) is perpendicular to both |1,1,1) and |1, -1, —2) since
(-1,3,-2[1,1,1) = -1+3-2=0 and (-1,3,-2|1,—-1,-2)=—1—3+4=0.

An even better way to answer this question is to find all vectors |a, b, ¢) that are perpendicular to
both |1,1,1) and |1, —1,—2). These are the vectors |a, b, c) such that

(a,b,c|1,1,1) =0, a+b+c=0,
(a,b,c|l,—1,-2) =0, so that a—b—2c=0.

In matrix form these equations are

Multiplying both sides by ((1) _11> gives

Multiplying both sides by <(1) ?) gives

Multiplying both sides by <(1) i) gives

(1 0 —%) Z _ <0)
3 =
01 3 . 0
So 1
1., _ a = §C,
a—3C= 07 . . _ ‘3
b+ gc —0, which gives b - C_QC’

So the vectors |a, b, ¢) that are perpendicular to both |1,1,1) and |1, —1,—2) are the vectors in
1
2

span -3 ={t- ’%,—%,U | t € R}.
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