Math 35100 (Cowen) Due November 2

.|
Homework 10

1. In R? with the usual inner product; v = (2,1, —1) and w = (1, —1,1).
2. In R* with the usual inner product; v = (1,1,2,—2) and w = (2,0, 1,1).
3. In R* with the usual inner product; v = (3,0,1, —1) and w = (1, -2,1, —1).

In each of the following, find the angle between v and w. (Use the usual inner product.)
4. v=(3,2,—1) and w = (1,0, —-2).

5. v=1(2,-1,2) and w = (4,4, —2).

6. v=(1,-1,2,0) and w = (3,—1,—1,5).

7. Let u=(1,-2,1,3) and v = (2,1,-2,1). Find |[ul, ||v|, and |ju + v|| and observe that ||u + v|| <
[l + [Jo]-

8. The Parallelogram Law from Euclidean Geometry is: The sum of the squares of the lengths of the
diagonals is equal to the sum of the squares of the lengths of the sides. If u and v are vectors that
form the sides of a parallelogram, then the diagonals are u + v and uw — v. Prove the vector form of
the Parallelogram Law

2 2 2 2
lu+ol* + lu = ol =2 (Jull® + [Jv]|¥)

9. (a) Use the Theorem on orthogonal sets to show that the vectors w; = (1,1,0), wy = (1,—1,1),
and w3 = (—1,1,2) are a basis for R3.
(b) Use the corresponding expansion theorem to write v = (2, —1,3) as a linear combination of wj,
wo, and ws.

10. The vectors w1, ug, us, us are orthogonal vectors that span the subspace U of R,
Moreover, |lui|| =1, [Juzll =2, |lug| =3, and ||us| = 1.
(a) What is the dimension of the subspace U?
(b) Find ||v]| for v = 3u; — 2ug + 4ug — uyg?

11. The vectors u, v, and w are in R™ and we are given that ||u|| = 1, ||v|| = 2, ||w|| = 3, that (u,v) = —1,
(u,w) = 2, and that w is perpendicular to v.
(a) Find |Ju — 3v + 2w||.
(b) Show that u, v, and w are linearly independent.

12. (a) Show that vy = (1,1,1,1); vo = (1,1,—-1,—1); v3 = (1,—-1,1,—1); and vy = (1,—1,—1,1) form
an orthogonal basis for R*.

(b) Write w = (2,1, —1,2) as a linear combination of v1, vg, v3, and vy.
13. (a) Show that vy = (1,—1,1) and vy = (3,2, —1) are orthogonal vectors in R3.
(b) Is w = (2,1, —1) in the subspace spanned by v; and va?
(c) Find a non-zero vector in R? that is perpendicular to each of v; and vs.
14. (a) Shovv that v1 = (1,0,1,1); v2 = (1,1,—1,0); and v3 = (1,—1,0, —1) are orthogonal vectors in

(b) Is w = (6,—1,2,1) in the subspace spanned by v, ve, and v3?
(c) Find a non-zero vector in R* that is perpendicular to each of vy, vo, and v3.




