
CHAPTER 2. LINEAR ALGEBRA
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>. The eigendecomposition of A is then given by

A = V diag(�)V �1. (2.40)

We have seen that constructing matrices with specific eigenvalues and eigen-
vectors enables us to stretch space in desired directions. Yet we often want to
decompose matrices into their eigenvalues and eigenvectors. Doing so can help
us analyze certain properties of the matrix, much as decomposing an integer into
its prime factors can help us understand the behavior of that integer.

Not every matrix can be decomposed into eigenvalues and eigenvectors. In some
cases, the decomposition exists but involves complex rather than real numbers.
Fortunately, in this book, we usually need to decompose only a specific class of
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Effect of eigenvectors and eigenvalues

Figure 2.3: Effect of eigenvectors and eigenvalues. An example of the effect of eigenvectors
and eigenvalues. Here, we have a matrix A with two orthonormal eigenvectors, v(1) with
eigenvalue �

1

and v(2) with eigenvalue �
2

. (Left)We plot the set of all unit vectors u 2 R2

as a unit circle. (Right)We plot the set of all points Au. By observing the way that A
distorts the unit circle, we can see that it scales space in direction v(i) by �

i

.
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