
Announcements

÷from Exam I due

today

2) HU #3 is due Thursday



Observation
-

: ( complex solutions )

We observed

et0=

cosloitisino

)

In order to get any Complex

number , just multiply by

a nonnegative Constant r ;

rei0=

rcoscolt

irsi@~
W

Real part Imaginary part
of a complex of a Complex

number number



Suppose y : IR → ¢

is complex valued .

For each t E IR
,

← '
'

tin IR
"

we can write

y H ) = ( real part of y HD

ti ( imaginary part of y A ) )

Define Yv : IR → IR
,

uhttITIt:toHio"*O



Observation : If y is a

solution to

ay
' 't by 't ( y =o

Where a ,b ,
CEIR and

y is complex - valued , then

writing yH=uCt ) tivctl
,

:Y±iiti::D



This is true since

y
' A) = uttltivtt )

,

y "Hl= u
' '

ltltiv "Ctl
,

:
- ay

' 't by
'

tcy

=¢u"
tbu

'

to ) +

i ( av
' 't bv

'
tcv )

This implies that U and v satisfy

the equation since a complex

number is zero precisely when

its real and imaginary parts are

zero .



Back to spring problems
.

A mass weighing 9 lb

is attached to a spring

hanging from the ceiling

and comes to rest at

its equilibrium position
.

At t=O , an external

force

fatso
lb

is applied to the system .



If k= 10 lblft and

b= I lb - Seclft , find

the equation of motion

of the m÷
First , if the solution is y ,

we 'll be solving2(os(2t)=9y"tyt1oy.

Since the weight is in equilibrium ,

gif .



Stpli Solve homogeneous system

0=99 "ty 't loy ,

let y=ert .

We get

O=9r2tr +10

r=
- Itai

÷
±F¥

8

=
- i±i±

18



Then Solutions are of

the

format¥¥ge¥F4t=ge#eif#tc
.ee#eiIt=Ge&pos(fEt)tisinFFstD

t.ge#ycosefEgtjtisinfFFtD

⇐East ) - isinfegt )



Rewriting ,
solutions are of the

form

EteNe#cos(F#H

÷ t.siC etfsin ( Met ) )
D2

Realsolutionsy : ( linearly independent )

y ,tH= e- ¥ cos ( MET )
,

y.it , =e¥ sin ( Fest ) .



Step : We have solutions for

the homogeneous system , y ,
( t )

and yzltl .

Solve the

non homogeneous system

2(os(2t)=9y
' '

ty
'

Hoy

using variation of parameters :

we wish that a solution yp

to this equation is given by

ypct)=ydHuHty2Hva£

for some functions U and v.



We arrive at the equations

1) 0=6 ltlyittttvttlyalt )

and

2) 20*2+1 uttsyittltvtttyittt .

Multiply equation 1) by
-

yaht÷
It )

)

and to 2) to get

2ft'=uttyyiHuwyt¥s,sHbI)



$ t ) =

26512T)y÷
9( yictlyalt ) - ysttly ,H ))

Integrate to get ult ) .

yiH=e¥cos( fest ) ,

yaH= e. ¥sin( Best )

ystttistettsinc
Fest )

+i¥us( Feet ) ( FF)yiH=-isle'#cos(oE¥i)

- e

'¥sidm±stHF#

- .


