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JIASU WANG

e Diagonalizable, eigenvector basis, (algebraic/geometric) multiplicity,-similar
Matrix A is diagonalizable if and only if A has n linearly independent eigenvectors.
Exercisel: What are the eigenvalues of A and their algebraic multiplicities if A is
similar to the following diagonal matrix?

1 0

@‘@%UM(M%; | .3, 2
mwtm'(;hu”c for A=l 0 2
mM/{rt((;L‘u’v for A=20|
mwifritzb‘u“u’j 'ﬁw PR

o = O O
N O OO

0
0
0

oS O W

e How to diagonalize matrix
Exercise2: Is the following matrix diagonalizable? If so, diagonalize it.

det CA-XL) = G o’ A:r : 0] O a=3 (A-3s)X="0

bl o{w‘h“m st
cAeristic eq . 10 3 S
ocacter —7/1: 5 {x- (%)s_r(%)—t._ s‘.téﬂj
G (3-A) o v(' NP v-(o)
vk . Az 2., r=3 3 QAJWW s Uk _—_1'), 1($j l’?
0 rea  (ADX 0 = by defindtin. A s df/fagonaln‘wjzvlf-o
oletin st 3% (2)s+ sekd Lok P= (i W), RAPE (32?>

Exercise3: Determine if the following matrices are diagonalizable. Determine also if
they are similar.

(1) [3 ;] and [(2) ﬂ

(2) [_12 ﬂ and [:}1 2]

DA (20) dw oz (2 7) de (B a6

_ 0 2 B
Jllarmc){'w e Q«L. Q,)\) "——/D dy\amc)ter‘t‘cﬁC 0/1/ e-N
A2 (A,ﬁ)x—/o A=2 (A'ﬂ)x%
Solso § o= [ L)s+ RS sk §oc ()5 sel]
= egonyesko (lo) 1 = mjm\/wtw (‘o)

" ) | N H I \ N N
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azr/m/{g that oJi— r=2 fw B.
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JIASU WANG

e Complex eigenvalue: The roots of characteristic equation can be complex. —
Exercise4: Find the eigenvalues of the following matrix, as—wellas-th: pondi '\l_éf—;
—mratrix .
_[1 -2 ) - - -2V
A=y 7 (A-3) 4
g -
det (A-21) = (Y (51 +8 = A= br+13 Y= )%
1‘ - 2
CJ/WMW“SHC a,cl/-‘ )\ - ék“’% =0 A= 3+ 219
/\16/\41*% =0 (W A= 3+2% 3-2%)

L
-3+ ¥ w0
e Eigenvalue and eigenvector of linear transformation.

1 3 2
Exerciseb: Let A= | 1 3 1 | and T: R?® — R? be the linear transformation such
0 0 1
that T'(z) = Az. Consider vector v = | 1 |. Find T'(v). Is v an eigenvector of A? If so,

0
what is the associated eigenvalue?

e Matrix of a linear transformation Given a linear transformation 7' : V' — V and vector
space V with basis B = {by,ba, -+ ,by}. For any € V, if & = r1by + roba + -+ + 7,0y,

then manQT) — Y\W\& D-f metyix _[B

T1

W= | | E@ls=[T00s Tes o T0)s]Es

Tn T\B
Exercise6: (Geometric interpretation of similar matrices) Let T : R? — R? be given by
T(el) = €1 — 62,T(62) =e1 + es.
(1) Find the matrix 75 of T under the basis B = {e1, es}.
(2) Find the matrix T¢ of T under the basis C' = {ej,e; + ea}.
(3) Find the change of coordinate matrix from B to C, i.e., a matrix A such that the
coordinate of a vector under basis B is the coordinate of the vector under basis B
left multiplied by the matrix A.

(4) Show that Ml_ T = ATeA”

)
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e Linear transformation on RR" and matrix similarity
Exercise7: Find the B-matrix for the transformation  — Az when B = {b, b2, b3}

-1 -1 -1
, b= -2, bo=| -1, bsg=| —2
1 1 0

1, -4 11
Solve (blbz\oz)xi/”\ Xz _2/0 [ = (] b
(Ll) Ekb‘li’b“(-iﬁ = \&’(41 Sy »4}>

—-14 4 -14

A= -33 9 =31

—b
/L -y -
solie b bs by ) X = Abs X"(—H TAbJg = (l) ol otlod |
— -3 | |
i colurlote Fd"@f

) . ) {
go\ua QOI b k) X Ah X 5 > LA\?J} = K:‘}) where ?’: (b be b2)

e Some problems about eigenvalues ﬁl
Exercise8:Let T : V — V be a linear transformation with dimV = n.

(1) Show that if T" is not onto, then it has an eigenvector.
(2) Show that A € R is an eigenvalue for T' if and only if rank(T — M) < n.
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