


Section 5.3 : Diagonalization

Chapter 5 : Eigenvalues and Eigenvectors

Math 1554 Linear Algebra

Motivation: it can be useful to take large powers of matrices, for example
A*, for large k.

But: multiplying two n x n matrices requires roughly n* computations. Is
there a more efficient way to compute A*?
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Topics and Objectives

Topics
1. Diagonal, similar, and diagonalizable matrices
2. Diagonalizing matrices

Learning Objectives
For the topics covered in this section, students are expected to be able to
do the following.
1. Determine whether a matrix can be diagonalized, and if possible
diagonalize a square matrix.
2. Apply diagonalization to compute matrix powers.

Section 3 Side 233


















EXAMPLE 4 Diagonalize the following matrix, if possi
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P=[11;1-1]
% first example

%D=[10;0 -1]

vy [ % part 2
[l _\\ A~[ (“ %D=[10; 0 -1/2]
a4 0 -z 1 % part 3
"fz‘l ~ oo M D=[20; 03/2]
0 ([ A=P*D*inv(P)
x0=[4;5];
s=10
A= [' ,‘"][' O‘L' b format bank
\ o -t -t
—lou for k=0:s
A~ [ | O\ % convert current index to string and
create xk and coordk strings
5 index=string(k);
q(’ X"f A“fo/ Pw"/ s=strcat('x',index,'=");

c=strcat('[x',index,']_B=");
. % compute xk value
O, g By o ke
o [ coordk=inv(P)*xk;
K (4015 % display each xk=ANKk*x0
disp(s)
disp(xk)

(x
/ disp(c)
‘ disp(coordk)
\ end
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Chapter 5 : Eigenvalues and Eigenvectors

5.5 : Complex Eigenvalues
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Section 6.1 : Inner Product, Length, and
Orthogonality

Chapter 6: Orthogonality and Least Squares
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29. Let W = Span {v,,..., v, }. Show that if x is orthogonal to
eachv;, for I < j < p,then x is orthogonal to every vector
inW.



