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To buld a def i\yi‘\a‘or we would Lkedo mimic Hhés coqudlom
let's +rs i wdt

Not Joe bad.

Furthermore, we knows hows Yo suynthasize Hhis waelom,
na. gorede dace |

Well, abrer fhis [echre we auill know
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(1 = Av®
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-~ %‘@ + Q %‘9 ¢ akxlt) = £(4)

As in ¥e Rea order cane, natum) and fored components
2(€) = 20 (£) + op (¥)

Neatoea. Restonss

Selohan e £(£)=o) -

¥, 6%‘!;_(6) + Q %)i(i') + ao xlt)=0 @

= needa. fonchon thot has Hhe same Shape as ks
fink and Second clerivatises

The exponenhal AeSt looks like a.aoaJCam(«ﬁé

Here wewll eonsidlor allowo s o be real -valugd o
complex-valued .
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& As2eSt +a Ase®t 4 achest =0

2 P (mys24qis+ae) =0

o A=O (s asduhon ‘ou" s unlikely to m-’vs@
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» Therefore e seek solvhons fo the “dhamclerihc
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@s%+ 4.8 +Q0 =0

» Usirg shandard formolo , soluhens are

S(,Sz = —q i’ﬁz-“'ido
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¢ Three regimes
¥ al-4@asyo ' Overdomped
* at-4aao=0  ceheally damped
X oR-4g, <o - t)nderdamped.
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~ ln geners! Hhere are oo solokéns hothe chanacterdtic aquation
- Whek o shedd we vse ?

- Sie He diferential equation 1s linkar, we canuse both
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° 3> = ovedamped.  [s,5, real]
Sal » Orikcalb damped [ 5,25, ]
R #3<) S under damped [ $15Sa complex. |



Overdamped: 3 7| , S8 reul

2= K St ket

S8 -Bwe I Wosz—|
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Underdamped: 3<), 5,5, complax

Complex exponertuls comesnd fo
Zgnenha‘lg decaying Sinusoids

W= e wslost) + b €V (wdt)
Where

o= Swo
Wwd = wo 1 =38 domped nahum Fequoncy
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F“(\A“gﬂ mﬂk o onCe We-@rm OC ¢ ('(:3 Q\SO \‘(V\Qm

Conddarts Yypuially fond From if £
’IU‘)\Q:O ) %%@LFO ,én 'Mc; gm?b




