MA 2007B: Linear Algebra I — Quiz #8

Name: Student ID number:

(1) Let g, and g, be two orthonormal vectors in R". Show that g, and g, are linearly

()

independent.

Proof:

Let ag, + Bq, = 0.

Then (ag, +Bq,) -4, = 0-4; = 0.

Laq gyt Py g, =0

" g5-q; =0 (. they are orthonormal vectors)

g g =P >0 (g £0)
au=20

Similarly, (xq, + B4,) -9, =0-g9, =0
We can prove p = 0.

.. 4, and g, are linearly independent

1 1 1
Leta= |1]|,b= | —-1]|,andc = | 0 |. Find the orthonormal vectors
2 0 4
41,95, 93 by the Gram-Schmidt process.
Solution:
1
LetA=a=|1
2
1
ATb 0
enB="»> ATA b ¢ b [ ; ]
1 1 1 1]
ATe B'c 9 1
C=c— A— B = —— |1 |- -1|=]10|- =
T T

=
|
>
Il
SNSRI
=
Il
Il
o§|L§|H
by
Il
o
Il
SHSILSIL
L— W~ N



