5.1 — Eigenvectors & Eigenvalues Math 220

Warnock - Class Notes
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Ex1: LetA= [1 0],11:[ 1], and v = [1] Calculate AU and Av.

What do you notice about either of them?
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AV = JV

Definition
An eigenvector of an n x n matrix A is a nonzero vector x such that Ax = Ax for

some scalar A. Ascalar A is called an eigenvalue of A if there is a nontrivial solution x

of Ax = Ax; such an x is called an eigenvector corresponding to A.
674 Gx= 12
§0
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Ex 2: |S{§:| an eigenvector of {10 9} ? If so, find the eigenvalue.
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ISL} an eigenvector of { f _g} If so, find the eigenvalue.
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Ex 3: Show that 5 is an eigenvalue of the matrix B‘f g] and find the corresponding
N
eigenvector. A))Z, = S X |
Ai*52:5 ij&[% X)= 2%
N - 0 o 0 X, = X;\
(A-5T)x=° |

S TR

= 1]l

X = ,zj
The eigenvector mustbe _vwonZerp , but an eigenvalue maybe Zevo .
So A is an eigenvalue of an NxN matrix, if and only if

(A—iwx:o
What would another name for the solutions to this equation be?
,\fmujjonce ot /A\ B /\I

But we already know that any Nu\]/slpma is a §V\17?'FCLC€ of R",
sowecallitthe < rqen Space of A.
Ex 4: Find a basis for the eigenspace given A= |—-1 1

Az=3%
- A | e 2 3o -
A~’5,L~ l’ R rres U&ﬁ;o LXg "5 X
2 46 000:7’ \/

NRE 2 -5
X;XA | /{’X7 @
/
Theorem 1

The eigenvalues of a triangular matrix are the entries on its main diagonal.
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Ex 5: Find the eigenvalues of

OO w
OO w
N B

A=, 9

_yQ

What does it mean for a matrix A to have an eigenvalue of 0?

A’Z: 0’7?: O  has noa-trivial §o/w5/'0145
= A 19 not [m/e//é}é/e/

This means that 0 is an eigenvalue of A if and only if Ais V\O't M Véft7J0/€/ .

This will be added to our | avert, l7/o mMatri X /7;%@/@ »n"\  in5.2.
Theorem 2
Ifvy,..., v, are eigenvectors that correspond to distinct eigenvalues }"11 .. .J\,. of

an n x n matrix A, then the set {v1,..., v,} is linearly independent.

Proof:

SN . :
A’f}u,wbc {\/.) ) V/} are | W/j o\lelﬁcnﬂlén frre VIH, anL—)

o S0MNE ~\7+(: C;RZ‘I’C}\\?}'{’,,‘ '{'C,OV{; (> « Comé”"}“’—i/bv\)
(c‘f are ot all zers

Mq)'tf()’j l7_v1 Ai amd{ A?K: /\kv/(/ ,ggr each K
C} A’O,'f +C/7A’\*/():AT/\F*{

<, )\/\\7"1‘- C'A /\f—I}\F: )\’o+t—\’7‘0+l \
~¢ >Y‘,(Y/\,7L . ,-C’o>\f+l\—/\(2 :">Y'HT/\f1'I

lﬂﬂ Co V\’b fﬁ&fé/l&/(ﬁ/l/ {\7‘ - V\KE are IMe/A//ﬁ )ﬁﬂo)éﬁ/)ﬁ(m‘b
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Practice Problems

/452 = 5)—? Fﬁ/ sonme >—<L

-3 1
S N
1.1s5an eigenvalueof A= |3 0 5|7 <A - §l> x = O
2 6

2. If x is an eigenvector of A corresponding to A

hA€caan )

AX=AX +—

A = A ()

- A0x)

1

Mﬂ\? ,/1(71/1-11%//'(//’4/ 70/L/1’Zf/r”47

HKO/’E aN e/‘jé/l l/a/u&
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(Vu? Glﬁ&/lt/@(;&p/ Aa/yf/,aj>

what is A3x?
7317

A X
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