Pre-clage Warm-up!!!
True or False?
Let A be a2 x 2 matrix.

1. If A is not diagonalizable then the
characteristic polynomial of A has a
repeated root.

a. True/

b. False most™

2. If the characteristic polynomial of A has
a repeated root then A is not
diagonalizable.

b. False /

a. True
YWo it
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Section 6.3 Applications involving powers of .
matrices

We learn:

e a method for finding high powers of matrices
using diagonalization

e applications to the stable behavior of
populations etc.

* the Cayley-Hamilton theorem




Question. Find AA10 where A=[3 8}
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Question. Find AA10 where A =[ 3
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Question:

At a debate between candidates A and B, of
the people who started supporting A, 0.8 stay
with A, 0.2 change to B.

Of the people who started supporting B, 0.9
stay with B, 0.1 change to A. After a large
number of debates, what proportion of people
support each candidate?

Another question:

Each year, of the people who live in the center
of a city, 0.8 of them stay in the center and 0.2
of them move to the suburbs.

Of the people who live in the suburbs, 0.9 of
them stay in the suburbs and 0.1 of them move
to the center. After many years, what proportion
of people live in the center and what proportion
in the suburbs?

Yet another question:
After k years the number of rabbits in a
region is r_k and the number of foxes is f_k,
and these satisfy

re = ng»/‘k_( + O'{Fé’(

fr =020+ 0T i
After many years, what is the proportion of
rabbits to foxes?

Question:
Which of these three questions do you think is
the easiest to solve?

. the first

a
b. the second
c. the third

d. None of them



Question:

At a debate between candidates A and B, of
the people who started supporting A, 0.8 stay
with A, 0.2 change to B.

Of the people who started supporting B, 0.9
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The Cayley-Hamilton theorem.
Let p_A be the characteristic polynomial of a
square matrix A, so

= del Q‘\’z\I>

Then p_A(A) = O (the zero matrix).

Bample: A = [ é\J ;a&) A S
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Like 6.3 questions 15-24 (not on the HW):
Use the CH theorem to find AN{-1}, A3,
AN4.
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The Cayley-Hamilton theorem.

Let p_A be the characteristic polynomial of a
square matrix A.

Then p_A(A) = 0 (the zero matrix).

Proof: We use the adjol_int matrix from page 199.
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