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Exercise 2(ii)

Find an equation for the plane spanned by the vectors: u = (1,—-1,1), v = (—1,0,1);

Solution The span is the set of all linear combinations of u and v, i.e. the set of
all expressions kju + kov, hence the set of all vectors (x,y, z) that can be written as
kiu+kov, hence the set of all (x,y, z) for which the following vector equation is solvable
in (k1 k2):

1 —1 x
1 1 z

This vector equation is equivalent to the system
kl — kg =X
{ k1 =y
k?l —+ kQ =z

from which we can eliminate both k; and then ks:

{/ﬁ:—y
k2:k1—$
—yY+ ke =2
or
{lﬁz—y
ko =—y—=x
—2y—r ==z

The system is solvable in (kq, ko) precisely when —2y — z = z or
T+ 2y+2=0,

which is the desired equation.

It is a good idea to check the correctness of this equation by substituting into it

(z,y,2) =u=(1,-1,1) and (z,y,2) = v = (—1,0,1) (the given vectors):

142 (-1)+1=0, (-1)+2-0+1=0.



