
Short 
Takes 
331

Joaquin Drut
Eigensystems
&
Inverses



Eigensysteinsoliuveres

Recall : given eigenvectors In and eigenvalues ten of
-

a matrix A
,
we have

A- Ten = th Th ,
h = 1,2 , . . . , N

•
We can assemble Jen's into a matrix :

"

4- I
- " %

"
and then AV = ☒ D

,
D=

×
,

①

)
①

'

'
- in

If { Ten] is a basis
,
then V

" exists

and we can write

A = ☒ DV
"

e-
.

•Ñ[A = detain-7

= detvdetddetlv-Y-Jetb-%1a-htz.r.to#" ʰ
(deovj

'

If th =/ o for all k , then detA=o
and then A" exists

.

a. µ , Mzj
"
= ? Mi

,
Mz matrices

(Mr Mz)
"

= Mi Mi' → Mimi Mam, = A ✓



similarly , (Milk . . - M* )
- "
= Mii Mii . . . Mimi' for any K .

↑Then
' '

= µDry
"

= µ
- '

j
'

D-
' " =D|

(special case of f- (A) = V for V
' I)-

• Let's take a closer look when V
"

= Vt ( unitary case .
A normal )

(A-' Ii
;

= %
,

Mia ÉnlV7aj
Min =

if. Maj -- Hal 's
= ¥4 Fali tiilviilj

Was also true for A itself :

Aij = §? Fn) ; ha Ñ%.

• FEM
A = - ¥. I

→ A 4h41 = ha Yah] ∅/a) = ¢14 = a

{4h
= C sin (h x) ,

k = 1,2 , ^ . _ ← eigenvectors
✗h = (¥-12 e- eigenvalues

what is the spectral representation? Whatabout A
"
?



A Is § Yakin 4%1×4
↑
? two variables × ,×

'? ?

\
•
How is A = -É, a matrix ?

£

→

Af → f d-✗☒ fix')dx' = / fix- xD#
"

KY) dx ' = - f
"

/x)

•
↑ Tree

☒
× ,#

= Six - ✗' I 1-¥.fi
Dirac delta
moretus later !

Axx ' = ¥, Yakin 4%1×4

¥:÷:÷;;÷::÷:÷÷
→ 0/1×1 = / (A-1)×,×, ftx' ) dx '

= É 4h41 if / 4k¥'s fix't dx'tri -
bh c- calculate

-.az?,YhlxHiib.a-/ for each h ,
- given 11×1 .

Very common approach in boundary - value
problems in F- & M & beyond I
-a-


