D 3DNt

S ( Ms«*/wtwru M s
* COMQV s R N Y

A,Jrs

:lm\u M e ¢ S@gf@

Tt
Q- ATA b Mdvces
— gf’f C*‘«\ T eerean

“%Fc& e fLMf/L\gM’V

Dis3D Page 1



oo
@ L\mw? " 1@‘* /Af\@X\W\MTL
R REV YRV
L) Sealing |
(XN D = Q<><—7/\
O Cfaizﬁi ey ;
(RF7 = <F7
@ Pl = Debibeniss
2,020 wilh s = G

g“vw_ oo RS o/\oowxrkt% e[ F@l«df\

Dis3D Page 2



S U

‘ } )9 = <T £
re

has + be < “‘“I@”“*‘.'M’\ AP
o scbislo Heae prpt=

U

\)@6 G\Q_S“‘\( \*‘J\ I /\
j\_\:\mwj\‘r\x/v\Qd‘J\ V\/D{_?'L&A/’HB
Vergh S cmnpagre f@nspose g gt T

Dis3D Page 3



mgns ormpage FPNPIC Lt T

How o ommnack o cbstd— defibon ¢
AeR™
(AU
A wes VeR h DeRT
AR —f
U 'S \K“\ \/

V\><W\

Dis3D Page 4



: {L7(7) >
LS SGK—AL f\wss/ H.Jw\( @/
- £
M
f% <% - = w:)f\vy

—‘ vv»d« A <N4 '“”’N'[\
oo —/A (cmples ang 56%\

§
2
u
A
3
<
/
A
=

Dis3D Page 5



[N o N 'V"Z) i\

Dis3D Page 6



V\/‘.._—‘ UU%_, '\_\)X - T OV
1 T~ O

Qﬂ«\\- MaH <as
‘:\%‘I,mlb’ﬂfﬁ-%z \va\ - basis _Q\

ol 2x2 1—\&(‘“4‘“‘“ Mq*f{cq_}
T QQ, Lese ! ik R

T P
aS 2 /
_\_\\> [ ,M/LQA,\Q,W ytj<M"

E>§M-H,~1” / 54:4{ Can
|O> EQ NFWSE\af\/\Ld Lb \MﬁL—
\/\Qd—g(—§ ‘,/'\ Qi:w < (DW
—_\—\;;\ ~ <ol L e o o | -
ks Wy o 4= ma o b
RO W | f 75“
Thle Jo agtr bt dabe
doal  Folwy £ (-

Dis3D Page 7



Dis3D Page 8



Spea 0§ 1 AT= R = Nell(A
f E\VB ‘ A\j«o% )
e dmnson. sz %M Lo ass
Ly = kv Space V
<:‘>L-— lprs? 5 N&VFSE
% e Y damensio 5@ ((A\
[ somatims called column famk/>
M oo LE’(M — yonN lank

)/\)6+€: Lo N WdD Fvcprmlé (o

R S A o@WﬂLﬂ%\e
ﬁﬁ F\/67Lg

> 3
(£82)
Pm

— 3w ([onl = Q,d\uvv\\/\faf\L

—

,\\//‘ g?Qdﬁ(a\\ —)/W\/Q/V\
WLXS/QLO e cw\o?
= Ml‘c‘vctg o el K%‘ '/\A&‘L['y/

Dis3D Page 9



gpdj % Flat cm a/\.ﬁjd‘ﬁs
¢ O%/amf' 2ol T

D Iiﬂ(#@/\ Wq/%g,{ e /0%56‘

ComffutAbIMS  Cxsies |

/_\ Sossible
Y %{Jﬂ- ATl Lepret
567P %J/}ge?\

Q[:%:ﬂ /\ = (+)

ZEAT RS e Ay
E\/ ' V"‘O\M. \L Q,\LﬁO/\e/w[ 47475‘/\
= <

Dis3D Page 10



Dis 3D Worksheet

Thursday, July 9, 2020 10:17 AM

1 Spectral Theorem
For a complex n x n Hermitian matrix A,
a) All eigenvalues of A are real.
b) A has n linearly independent eigenvectors € C".
¢) A has orthogonal eigenvectors, i.e., A = VAV~ = VAV", where A is a diagonal matyi ~
and V is a unitary matrix. We say that A is orthogonally diagonalizable. \[\T/ (—‘eﬂil e \ W\, A (\/\Q S
Recall that a matrix A is Hermitian if A = A*. Furthermore, if A is of the form B*B for

some arbitrary matrix B, all of its eigenvalues are non-negative, i.e., A = 0.

a) Prove the following: All eigenvalues of a Hermitian matrix A are real. \—\

Hint: Let (A, U) be an eigenvalue/vector pair and use the definition of an eigenvalue to
show that A(7, ) = A(7, D).

AT = \Nv

)\(IU[\/Q\> f— 7‘/A§7j/\<j(0>
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e) Use parts (a)-(d) to show that Col(A") is the orthogonal complement of Nul(A).
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