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-
Syllabus

1= Characteristic Equation

1= Eigenvalues, Eigenvectors and their Properties

1 Cayley-Hamilton Theorem

1= Diagonalization of a Matrix (only for diagonalizable matrices)
1= ]nverse of a matrix by Cayley-Hamilton Theorem

1= Power of a diagonalizable square matrix
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Eigenvalues and Eigenvectors

Compute eigenvalues and eigenvectors for the following matrices and decide
diagonalizability.

0u-(}3)

2 -3 0
@B=|[2 -5 0
0 0 3
5 —10 -5
@c=|2 14 2
4 -8 6

Hint: Characteristic Polynomial =
— A3+ (tr(A))A? — (Sum of minors of principle diagonal)A + (det(A)).
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Inverse via Cayley—Hamilton (2x2)

Method
If pa(1) = A2 + a1 A +ag and ag # 0, then from p, (A) = 0 we can isolate A~ ':

1
Al =——(A+al).
ao
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-
Inverse via Cayley—Hamilton (2x2)

Method
If pa(1) = A2 + a1 A +ag and ag # 0, then from p, (A) = 0 we can isolate A~ ':

1
Al = ——(A+al).
ao

Example
4 1 )
A= ) 3 has ps(A) = A~ =742 +10. So

1
A?—TA+10I=0=>A"" = 1071 —4).
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Practice Problems

Problem A (2x2)

1 2
Find eigenvalues/vectors of A = (2 1) , diagonalize it, compute A'°,

Problem B (3x3)

200

ForB= |0 3 1 | find eigenvalues, multiplicities, and decide
01 3

diagonalizability.

Problem C (2x2)

1
) using Cayley—Hamilton.

4
Compute inverse of A = <2 3
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More Practice Problems

0O 1 0
@ ForC=|0 0 1| computeeigenvalues and decide
6 —11 6
diagonalizability.
1 20
@ Use Cayley—Hamilton to compute A~ forA= [0 1 0
0 0 3

@ Given a diagonalizable matrix with eigenpairs, show how to compute e/
using diagonalization.
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| can't change the direction

of the wind, but | can adjust
my sails to always reach
o my destination.

(Jimmy Dean)

Dr. D Bhanu Prakash
dbhanuprakash233.github.io
Mail: db_maths@vignan.ac.in
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