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1. (25 pts)

a) Let A be an eigenvalue of an invertible matrix A. Show that A~! is an eigenvalue of

(
AL

Ax = Xx 4 pts
A 'Ax = MM x 4 pts
A lx = A x 4 pts

(b) Show that if A2 is the zero matrix then the only eigenvalue of A is zero.

Ax = Xx 3 pts
A’x = NAx 3 pts
A2x 2 pts
0 = Ax 2 pts

and then \ = 0, since x # 0 3 pts.



2. (25 points) Let

a=[23]

Diagonalise A.

det A— X[ =(A=5)(A+2) 5 pts
Eigenvalues are 5 and -2 — 4 pts.

Eigenvectors are: 5: [1 1] (4 pts) and -2: [3 — 4] (4 pts).

1 3
P_[l _4] 4 pts

P~1AP is diagonal. 4 pts.



3. (25 points) An n X n matrix is orthonormal if its columns are an orthonormal set.
(a) Show that the eigenvalues of an n X n orthonormal matrix A are £1.

(Hint: consider the length of vector Ax when x is an eigenvector of A.)

Ax = Xx 3 pts
xT AT Ax 22| |x]|? 3 pts

xTx = Mx|? 3 pts

So A? =1 since x # 0 3 pts.

(b) Let U,V be n x n orthonormal matrices Show that UV is also orthonormal.

= pts
A RRA% viuTuv 3
= vy 3 pts
I 3 pts

This implies that UV is orthonormal 4pts.



4. (25 points)

Lety:[z}andu:[z]

Write y as the sum of a vector in Span{u} and a vector orthogonal to u.

y-uu)_i_y-uu‘

y = <y B u-u u-u
_ —4/5 + 14/5
a 28/5 2/5 |’
10 pts for correct method and rest for accuracy. Take only a few points off for numerical
mistakes.



