Problems #8, Math 203, Dr. M. Bohner. Mar 8, 2000. Due Mar 15, 8:30 am.
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Letu=[1 —12]", v=[-2 —53", and w =[-312]".
(a) Determine which pairs of the vectors u, v, and w are orthogonal.
(b) Find the orthogonal projection of v onto the line through the origin with direction w.

Find the lengths, the inner products, the distances and the angles between
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(a) [2] , E] (also draw a picture); (b) [-2],v=
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Find all vectors orthogonal to R(A), and all vectors orthogonal to N (A), if
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Find all vectors orthogonal to
(a) [111]" and [1 —10]7; (b) [112] and [1 2 3]%.

Prove the following statements where z,y, z € R*. Draw a picture for n = 2.

(a) ||z|]| > 0 and ||z|| =0 iff z = 0.

(b) ||Az|| = |Al||z|| for all A € R.

(€) (z—y) L (@+y)if ||| = |yl

(d) (z—2) L (y—2)iff lz — 2l + [ly — 2> = [|l= — y|I*.

@ llz+yll* + llz — yl* =2 (Il=]* + lyl1*)-

Let V be a subspace of R*. Prove that VV* is also a subspace of R”.

Let V and W be subspaces of R”. Prove that V' L W implies that V N W = {0}.

Let P={la b "€R: a+2b—c=6}.

(a) Give three points that are in P and three points that are not in P. Is P a subspace of R*?

(b) Find the subspace @ of R® that has dimension 2 and no point in common with P. Give
three points that are in () and three points that are not in Q).

(c) Find Q*. What is the dimension of Q1?7 Give three points that are in Q* and three points
that are not in Q= .

(d) Find, if possible, matrices A and B such that N'(A) = Q* and R(B) = Q*.



