[bookmark: _GoBack]Math 220
5.2: The Characteristic Equation
Questions for flipped class
(5.2.1) 
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(5.2.2) 
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(5.2.3)
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What is the algebraic multiplicity of the eigenvalue(s)?

(5.2.4)
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Use this to find the eigenvalues and their algebraic multiplicity

(5.2.5)  
Find the eigenvalues, their multiplicities, and the corresponding eigenspaces.
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(5.2.6)
Assume A and B are n x n matrices
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 (5.2.1 solution)
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(5.2.2 solution)
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(5.2.3 solution)
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(5.2.4 solution)
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(5.2.5 solution)
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(5.2.6 solution)
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Find the char acteristic polynomial
using expansion across a row or down a column.
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(T/F) If 0 is an eigenvalue of A, then A is invertible.

(T/F) The zero vector is in the eigenspace of A associated
with an eigenvalue .

(T/F) The matrix A and its transpose, A, have different sets
of eigenvalues.

(T/F) The matrices A and B~'AB have the same sets of
eigenvalues for every invertible matrix B.

(T/F)If 2s an cigenvalue of A, then A — 27 is not invertible.

(T/F) If two matrices have the same sct of cigenvalues, then
they are similar.

(T/F) If A + 5 is a factor of the characteristic polynomial of
A, then 5 is an cigenvalue of A.

(T/F) The multiplicity of a root r of the characteris
tion of A is called the algebraic multi
cigenvalue of A.

equa-
city of r as an

(T/F) The cigenvalue of the n x n identity matrix is 1 with
algebraic multiplicity 7.

(T/F) The matrix A can have more than n cigenvalues.
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Use the quadratic formula o solve the characterstic cquation and find the eigenvalues:
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14. Make a cofector expansion along the second row:
5-4 2 3

swta-a=ga 0 1-4 o } e

6 1 -
(1=D-15- 2= ) =3-6]= (1~ G ~34-28)
24T 4251228 or (1-WA-TNA+4)
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Since 2% -102+25
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—5)?, the only eigenvalue is 5, with multiplicity 2.
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13. Make s cofuctor expansion down th third column:

-2 0
doA-A)=del 2 9-2 0 :(3—4)-‘-1:1[5:; ;ZJ
5 8 3-2 .

= D6~ A0~ A)~ (-2(-2))= (- A2 ~152+ 50)

P +1827 ~952+150 or (3- A A~ 5YA-10)
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17. The determinant of a triangular matrix s the product ofits diagonal entries:
2 0 0 0 o

2 0 0 o

8 0-A 0 0 |=G-2(-2¢H
0 2 1mi o
4 1 s 2 34

The cigenvalucs are 3,3, 1, 1, and 0.
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. . . T
. (T/F) If two matrices have the same set of eigenvalues, then

(T/F) If 0 is an eigenvalue of A, then A is invertible.
False

(T/F) The zero vector is in the eigenspace of A associated

with an eigenvalue A. g

(T/F) The matrix A and its transpose, A, have different sets
of cigenvalues.

(T/F) The matrices A and B~'AB have the same sets of

eigenvalues for every invertible matrix B.
True

. (T/F) If 2s an cigenvalue of A, then A — 27 is not invertible.

rue

they are similar. gy

. (T/F) If 2 + 5 iis a factor of the characteristic polynomial of

A.then 5 is an eigenvalue of 4. g s

(T/F) The multiplicity of a root r of the characteristic equa-
tion of A is called the algebraic multiplicity_of.r as an
cigenvalue of A.

True

(T/F) The cigenvalue of the n x n identity matrix is 1 with

algebraic multplicity n. 1.

(T/F) The matrix A can have more than n eigenvalues. False
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Find the characteristic polynomial and the eigenvalues of
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Find the characteristic polynomial using expansion across a row
or down a column. [Note: Finding the characteristic polynomial of
a3 x 3 matrix is not easy to do with just row operations, because
the variable 1 is involved.]
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