
Lecture 53

(complex roots )



Review :

ay "tbg' toy
-
. o

roots: ar 't brtc so

ent



case i r
, ,rs=

-

ab-at.VE#-saay'tby'

toy so
= -

f FW i

nj
'

tlbaly 't say :O Where
p=¥a ,

w 'VE - Had
'

y # s c
,

ettiwtttgetiwlt← "

nine:S :
Another fundamental basis :

e-ptfeiutte-iwgetptiwtttef.int

etptiwlt
,

ftp.iwlt
2- 2 I 2i

11 11ettcos Cwtie-et sinlwt )
-

-

So general Soln
. is

11 y # s C
,

eftcoslwt
) t

gettin
hot )

- -

= the { ( c
,

. i g)

efetiwlt
}

Jlt ) = Refa,
- i g) fptiwle "etwilt ))-



Eixample. Solve the initial value problem

y

"t4y't5y⇒fg!%tf

Sold . Charis tie polynomial : rht4rt5 = ( rt 2)71
( rt

#s - I riss Ii r :  - Lisi
roots :  r :  

I
's i

.

h

So yttt-Refg.iq/eHtdtf gyttaoi-Vyyge.tl

yids Rec

d=
9=7

'

- t - Loi
→ j loss

Refctniggtdtill

.

= - 14+5=6 ⇒ Cj 20

Therefore,

yttt.pe/Ct-2odeHtdtf--ettftcoottIt20sinH/-7t2oi=Vy2T2oa
eitan"H%)

= yyyg-eitam.tw/y)

SoyltlsVIyye-tcos.lt
-tasim

I

.

I
C

. ,



In general :
-

Cities
.

Leg] say
"

t by'tcy=o
Asking

ptwi : roots of char . poly .

gy
General solution :

THIS Re { cc
,

. igjeltiwltf
.

{ sept ( c
, cos # t Casincwtl)

= Aeetcoslwt - 9)
, ask.IE , tanks §

,

Sen
.

to initial value problem : ylolsyo , y
'

lots go
'

yid = Re ( C
,

- i g) = G' yo

y
'

lol = Re ( 4.igllptiwtg = Gptgw = yo
'

⇒ q= yj-y.pe

µ→ I , 4K¥do

,

write sohn

inform
y

'

His yo

LH = Reflciiglecetiokttoy
= eat.to/qcosCwAtjtgsinH-toYC.=yoS=gjw--pgo

.



Units
Units of Ha) are Hee

t : time I sayin Seconds )
units of ④ are Hed

a

dhf.tbdqttcysoletwosysa.io/unitsareYged(9ssumeaso
,

b 30 ,
C > o) Express( Ha) inform

-
- -

( bias 2 }wo
Write ODE in form = -

da:# t (4) daft yso
Zeta

Iis
dimensionless !

\
-

e-
•

age
- Then ODE becomes

→
d

'¥t2£wod¥
twyso

We can do even better !

↳ wot .by#ech...nnak ,

"
PP ;?

H " is a solution ofdat:#Yes wogs
.

* t25d¥tYso
- -

. - let

yttIsYlwotl-2@dYi.daddgdswidI4.Theng.agw.y

't wig
So
twoftp.t2fofdgftwysoswpyitsgwpuitwiY

-
- -

⇒ data,t2fdd§ty=0 = wilt 't 25¥ 't E) so

-



Homework 05 Problem 10

} > I 2 real
a

;⇒+aswoda#twig
" 4g!,Yip::* ,char poly : r 't 25

worth
= Crtgw !- G

'
.

Dw !Suppose ylolso y' Hsl

roots : r : -SwotVS'TWof > o : guts enter't
r

,
-

y

1st y # s te
. not\

SLIgas Aeietsinlwtl

Show animation



Example L C KH
pulse @ • ••

÷

::÷÷÷÷÷÷n
:*

.±r§Y see
'heed

g=RgiVksBVI
costthe

(

I
I }

I

sho
VIA



Finding p
and w from the graph of the solution

I Xlt ) = A e- Pt
cos ( wt . y) .

" mi

-

•

-
- !tastyl•t, 'D

t.tn 'd

Tl : 2g,
l I I

,

w

we 2cg

M

Quasi - period :
Tl  s ta ' t

,
= ts - tasty - t ' '  - - can  estimate from the graph .

tin 0.25 ta
,

a 9,75
'

3M  I ty - t
,

s 9.50

So 47 I
9.351

53.17 see .

11 Quasi - frequency i w s

2ft a 1.98

Nyt : cos ( wt
,

- y) = cos ( w/ titty. y)
- -

= cos ( hot
, tag ..la- y) = cos I wt

,
- y)

So E1¥ftp..ee?Yg=eeltitdseeeeHseI

-
-

Take en : pm -
- ln (Yg) ⇒ p=¥ln(¥)

-

X
,

a 6 X
,

=3 So prig, ,ln(2) I 0.22

So xH= A e-
" " t

cos ( at - y)
(In fact xttts Ae

'

hosted )



I "
t b x 't  ex -

- O

r 't brine s ( rt bg ) 't C -

4)
d

2

r ,
-

bg t.Vc.by i  
= -

pls wi

So b : Qp I 210.22)
2

c -

(1)
a Wd ⇒ Cs (g)

2
thin (0.22174

^

Actually (f)7454.05

So XHI is a solar of the ODE

X
"

t (0.44) x 't14.05)x  = O


