Bruce James

Assignment 1:

(a) To find the point, a,, on L parameterized by y + ¢ X, on which is
projected the vector a, note that the vector (y —#)x) — a is orthogonal
to L and also the vector x, at the point of projection, for some 7y,

namely,

(y+tox-a) x=0 = y'x+y|x|*-a'x=0

= to=(a"x —y"x)/|x|~

So, a, =y + yX, where fo = (a"x —y"x)/ ||x||*, which is the point that

a projects on L. With this, (a — ap)TX =0.

(b) Let z=y + £ x. Since z'x =0, then

y+£x)"'x=0 = y'x+z|x|f=0
= t,=-(y" %)/ ||x|*.
So,z=y - [(y"x)/ [[x|I'] x.

(c) Since x'x = 1, then ||X||2 =1, and since yTx =0, then

a, =y + [@x—y"%)/[x"] x

=y+ (aTx) X.



