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Diagonalization













Diagonalization

Fact. If A is diagonalizable, bases for the eigenspaces give a basis for Rn.

Why?















Example

Use your diagonalization of

✓
0 1

1 1

◆
to find a formula for the n

th Fibonacci

number.



Application: Social Networks

Consider the social network below.

• We want to find communities, say, a group of people so there is a direct
path connecting any two.

• Make a matrix, M , whose ij-entry is the number of arrows from i to j.

• Then the ij entry of M2 is the number of paths of length 2 to i to j.
Why?

• Similar for M3, etc.

• So the ij entry of M +M

2
+ · · ·Mk is the number of paths of length at

most k. We look for positive minors.

The leading eigenvalue is a measure of how connected the network is.



Application: Business

Say your car rental company has 3 locations. Make a matrix M whose ij entry
is the probability that a car at location i ends at location j. For example,

M =

0

@
.3 .4 .5

.3 .4 .3

.4 .2 .2

1

A

Note the columns sum to 1. The eigenvector with eigenvalue 1 is the
steady-state. Any other vector gets pulled to this state. Applying powers of M
gives the state after some number of iterations.


