MATH 105A and 110A Review: Gram-Schmidt process

1. Let
1 1 0 -1
B = 11,(=1),10]},{ 2
0 0 1 0

Is B orthogonal or orthonormal?

Solution: The set is not orthognal because

1 ~1
1| 2] #o0.
0 0

Since B is not orthogonal, then it is not orthonormal.

2. Let
1 -1 0
B = ,1 01,11
1 1 0
Is B orthogonal or orthonormal?
Solution: The set is orthognal because
1 -1 1 0 -1 0
0 0] =0, 0 11 =0, 11 =0,
1 1 1 0 1 0
But B is not orthonormal because
1 1
0 0] #1.
1 1
3. The basis
1 2
B = 11,12
0 3

is a basis for a plane in R?. Find an orthonormal basis for the same plane.



Solution: Let

1 2
vi=1[1] andwvy =12
3
Then,
1
uy=v;=|1],
0
and so,
(Y (12
wi=—=11]= ]_\/Q
valo) T\
Then,
. 2\ 242 (! 0
Uz = Vg — PO, V2 2 - 11=1(0].
3 0 3
Hence,

Our orthonomral basis is




