Math 19b: Linear Algebra with Probability Oliver Knill, Spring 2011
Orthogonal matrices

Lecture 17: Orthogonality

Which matrices are orthogonal?
Consider the data points (—1,—1),(2,5),(4,0),(=5,—4). The first co-  a)

ordinate is the x coordinate, the second coordinate is the y coordinate. [ cos(2) —sin(2) 0
These data define random variables sin(2) cos(2) 0
—1 -1 0 0 1
x=|?|v=]?|. b) _ _
4 0 1/2 1/2 1/2 1)2
—d —4 1/2 1/2 1/2 1)2
They are already centered and have zero mean. 1/2 1/2 1/2 1)2
1 1/2 1/2 1/2 1/2 |

1 The length of the vectors is called the standard deviations of
X and Y: c)

|1 X]| = o(X) = 1/2 —1/2 1/2 —1/2

—1/2 —1/2 1/2 12
Yl =o(Y) = 12 1/2 1/2 1/2
~1/2 1/2 1/2 —1/2

2 The correlation between X and Y is defined as d)
Y.y {o 1 1
[T 1Y bo
e)
This correlation is related to the slope of the regression line y = 1/ V2 0
mz + b as you will see in the homework. 0 1/v2
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