
Disc4A - Slow - Paced Notes

Announcements . AW 3 self- grades t resubmissions due tomorrow
• OH are continuing ,

HW party on Tues/Thurs 4-6pm

• Lab kite : expected to
go

to one OH to receive support! tab Lite 2 due tonight !

• HW 4 released
,
due Friday 2/12

• Grading lite opt-in due Friday 2/2
Mini - lecture : Vector Differential Equations (Note 3A for more info ! In general , manipulate

#¥tun this
form .

Given a differential equations of form : dat x.CH =

a.*Lt) +

a. x. Lt) t b
.

¥ ×
,
Lt) = Aa , X ,

Lt) -' Aaa x , Lt) t ba

set
up a linear algebraic expression : fat = fifth ) t Had

⇒ ¥1 As +5
I

-

Now that we have a linear expression ,
can manipulate with linear algebra 's

In today 's discussion : eigenbasis of a matrix A
←

define V : ( I I ' " ¥17712!!
↳ Eigenbasis : Set of vectors V

,
where each ve V satisfies Av -

- Xv

↳ Small note-
span ( V) is called the eigen space

for some At IR
'

knowing the definitive property of an eigenvector eigenvalue pair lets us figure out how to find them :

Ar -- Tv
⇒ Av - Xv = O
⇒ LA - XI) v -- O ⇒ v is in the null space

of A -AI !

⇒ To find vectors v in the eigerbasis , solve for the null space of A - AI

Note on eigen space - for
any

vector v
'
e span (V) ⇒ v

'

can be expressed as v
'
= Va

but Vr -- AV
,
since Art v f re v

Eas v
' ' Kha'

⇒ any v
'
e
span (V ) can be expressed as AV d ' V is a change of

⇒ v
'

Espana ) is also in span
CAV ) / basis for A



+MVR , 7- VraT
a b
• Z B

ta Ia = Ca ° Itt Vcs✓
Ii - Ia

I
,
= Iz t C ,

- It Vc
,

*
=

Vc
.

: difference in voltage btw points a and c

⇒ Vc
,
= Vin - VR

,

⇒ Vc
,

= Vin - I , - R ,

⇒ I
,
R .
-

- Vi - Vc ,
⇒ I

,
= ¥ - Kri ①

Vcs : difference in voltage btw points b and a

• Vc
,
= Vc

,

- Vra
⇒ Vca -- Vc

,

- Ia - R2

⇒ Is . R2 = Vc
,

- Vca ⇒ Is = IT - VII ②
• Is = Cao dat k

.
⇒ Cadotte

,
= VPI - ¥

⇒ dates = attack
.

- ka) ③

• Ii -- Is + G - fuk
. ⇒ da k .

-

- E
, (I . - Ia) = I (¥ - ¥ - VI t ¥ )

⇒ daka = - (Kc ,

+ Faulk ,

+ L + that
,
④



③

④Ethic:*,t.tn:÷." . Iii: + Irina
Unitsnote!

Now
, plug in values ! C

,
= 1mF , Ca -- Ipf ,

Ri 'sMr
,
Rita Mr H -

- IEE
( since I -- C #

⇒
- ( HI, t Lac , ) = - (¥ +

=
- (3+2)=-5 ⇒ Amps -- F. ALI

I ⇒ f- = set
£24 -

- 2 Lee ÷, = 6 - piste
.

= - 6 E. =3

⇒ this:#It: :] .li:: + I :] . vines
Vin

1-
7

I

+
to

←System of linear equations !

t÷ : t Mitt's ; I :%H'it
-

Ay

↳ How do we usually find eigenvalues for some matrix A?

Values 1 that solve det ( A -XI) -- O ( since I corresponding to 1 has proper!yeAµa7j⇒be

⇒ detff-5-t.fi , )) -

- O ⇒ (5+1) (6th - 2.6=0

⇒ 30+111+1
'
- 12 -

- O

⇒ Ad + 117 + 18 = O

G ( x .- 9) (1+2)--0

⇒ AE - 9
,
72=-2 solve our eigenvalue equation !

For X .
: (A - t.IT

.

-

- o ⇒ [ I 5) i. =o ⇒ I = at's]

Forts : CA - title. -- O ⇒ f-63 ⇒ i. =O⇒ Ta -

- a (3)



eigenvectors I can be written in termsof the eigenvectors
of A
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v 15 5 Initial conditions for I
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