UNDETERMINED

W3L1-METHOD OF
OCEFFITCTENTS

Cons'der Fe ey,uq'l‘l‘aw

O\y" "'byl‘l'cy =gl&) Ez. 1
We loole for o solutiow of the foru:
Yo * Yo

Wheve v, is He general solution fo
ay" + on' tey =0 51.2
and v s a particalan slufton  h Eq. 1.
Clojwe: T¢ ¥y, solves (2) owdl yp solues (1), Hhew y= Y, +y, alsos solues Egq.1.
Proof: y=yuryp 2 ¥'= Yurdy = y'=nl+ )

Plug ks (1):
aly, + ")+ by, « % )tC (%)

Regvuapi
=gy +CR) ¢ (@™ by, + o

= 0 + 9 = 9(¢) 0

Note: y£) =y, +y%p 1s a gemeval solution, since y, depenols on the Two constuuts
as iwﬁﬁ); last Sgcc:hbm.. , Yo Cepe

Questiown: How do we Fiud Par‘h’c.u,lm» solutions ?
2 wethods will be coveved:

1, Methool of Undetevmined Coetficients (Gue,ssfwg)
2 Vantaton of Famumetess (Better guestiug )
METHOD OF LINDETERMINED (OEFPICIENTS
(Aka  educcfed guess wethed)
EX: y"+3y'+2y=31:

~We need o funchion  whee y eds up as o lineswr fuehion  olde.
kuw’u,j its zevo™, firsk aud seoudl dewivetives  ow biued.

‘Try w linear fuucton



Let y, (&)= At (Guess !)

Check ¢ suclh an A exists  so "H\A"" y‘ solves
Y43y 2y= OF BN A(AR) Z

v, 8
“’“si BAraAt -t '

A=0 and A=%
No{' Po:ﬁble,.(

Toy, yu 1= At + B (Bettor guess)

Yo' #3y,'42y, = O +3(A)+2(AL+8) set o

Yfé\
Gmp 'f.'S YZ
2At +(3A«2B)=3t
Vf 3%.+2.B =0
2A=3
y A=2 = 3(F)+2B=0
P 28= 2
<-3
Beg «~— °*
3.4 . I v _
_yi;z‘é/q Check.: Yo = % , Yo =0

Yo *3p t2p = 0+3(2) +2 (3¢-3)

:2’+3£ —/g=3-é \/

Stymtegy # 11 Tf ay‘thy'+ey=CE™ o owy m=0,1,2,3,.., we can hy
YP (6] =’Am.tm+ Am-ltm

et At A
EX" yll+3yl+zy=loe3&

(Ue, ‘h“y y'o Lb) = Ae,slé yp' = 3A33’b y,o. = ‘7A Q;Sé
AT +3(343) +2(Ae™) T 1003
20A® = I P

D 206A =[D =>}yf=—§e3*)
@Ae}é_

—

Y"{-By'{-zy :Ioe:&" Guess bedfe: }/p‘Aﬁ I

Yp* At AT

-5
Guess * y= Ae
—zis

Yo = YP *HAte zt“Uce‘ zt;ZAe'“
P ZA 26 “ =qA'é¢;" ‘L/Acf
¥ AT g 2AC ™) 24 B 106 N Plg . .
! N 25 - - - &
o < yac* O=loe™" A ol (4A#€*"-4AC™) +3(- zy’ 2 tAe )+2At/

-2k -2t 2k 3¢ -5
De = A=-10 —¢
YA T4 D -Ae l ) )’,o=~l0t;te'



Strfegy # 2: T¢ oy" thy't ey =Ce® fon  any m= 0,423, we cwm hy

YP (":) = Ack{:

Note: T# k is a oot of He chumcteristc polyromial, we will hast. t  use

Yp(t) =A t"&k:e

where m is the wmultiplicity of +he vt
EYX: y" +3y' +2.)’ =sm ¢
7*”1')’ YP(t)= Asia t
"2 Acast
4
3;" = -Asiat
2 Lry Yo = Asint + Best

(-Asint - Bt ) +3 (+*Acest - Beost) + 2 (Asint + Reast)
(A -3B)sint + (3A+B) cost = sint

A-3B =1 ) _=3
3A+ B=0 } ™ A BT

)lp::_'- sint *% st

lo |

S"'wxl‘c@}/ #3: TF qy"+by'+oy= CsinfBt (or CosfBE), we wun ty
Yp ()= Awes Bt +Bsin Bt

EX: y'+lUy = St

Toy: Yptt)= (Ae™+ Be +c)e

Yo'z (2AL +B)e” + (AL +BE+C)t
ya = QAIE + (2At +BJe" + (AL +B)E + (AL*+BE +CIE

(2AJe" + (2AL +B)et « (2A% +R)e® + (AL “+BE «0) " +Uf (AL + BE +()e® o geree

GAt'e” + (A +5B)te" ~ (2A+2D¢ 5¢)5" = Se™et

CA=5 YA+sB=0O ZA+2B+5¢C =0
A=\ Y+SB=0 2+ 2(4l)+5t=0
=5 2
o ?-f{fca
<=z
2 2. ¢
Yp = (t7-3t-Z)e




G ENERAL STRATEGY:

Cose 11 No tunchiae iu Ha assuwed powticulas soldion fs o solufbs oF
the osaciofed Uonogeneouws diffeventtd eguation:

:

S 2222222 |m
W a ok
=
4

CENPME W
&

10. " sin 4x Ae’* cos 4x + Be'* sin 4x

3x 3x ~ x
12. xe™ cos 4x (Ax + B)e**cos 4x + (Cx + E)e** sin 4x

Case 2: T# awy yp confains tesus Fhed duplc’m‘ﬁc_ L O Ve, Thet
p e wmust be wwlhplled by A" whee m i Fhe swallest
r.ns?“ ve l\wl-eﬁer Had  eliwminates Fhat dq/olg'cq,'hm.

EX: Fud He FORM of te pudakr solubien fo y'+2y'-3y =50
wheve. 9t is  giver by Lﬁ=Cue-3t +C e

Q) Zeos 3t
Yo = A cos 3t + Bein 3
b) 2te" st
Vo= (At +B)E sut + (Gt + D)et cant:
¢) ties Tt
Vo= (At*+Bt +C) cosTé  + (DE* +Et+ F)shuTt
d) B
Yo Ate
e) 3tet
Yo t(At ¢B)et = (At*+¢BE)e”
$) %t
Vo= t (AL +BE+C)e" = (AL®+ BEP+c)e”
Nofe
1 Ot foryet +o fudl o GENERAL shdien. S fav in Fhes sechimn, we have looked for a
puwttelan solubon but the Fiwd Fomn of e gemewal slutiow is givew by y= YiutYp

2. This wmethed ou«lK works wite neu-howmogeneous Tt cve polymomials, exponentials, sives,
cosingg, sn  pvo of auy of these Cunctious.



E X: Solwe )’“ ty = Y& + 10 sint ) yCIT)_-o, y'tm)=2

1) y'ry=0 = wP+i=0 atbi = Ce™sinbt +Cyeteos bt
m=F L DY = sttt

2) Meteod of Uudeterwived Coebliciends
YP c At+B + Ct siunt + Dtcost

y,',: A+ Cteost +Csint -DeEsm€ +Dtcost

Yp = ~Ct sint +Comt *+ Coost ~ Dbt - Dsiut — Dsivct
==Ctsint - Dteost +2test —2Dsint

Yp +Y =(-Cheict - D;.Kf ¢ Lhout -2Dsint) +[At #B+ il +DE it )

At +B ¢ 2Ccost —2Dsiat = Yt +(Ocint

A=4 2C=0 =>C=0
Bz 0 -2P=10 S P=-5

YP"' q'é —';toos{:
y= Yo tYp
= y= Cisint szc.os'ﬁ + 4t -5t
Tc's ylm=o, y'm <2
y(Tl‘):-C.,_-r‘-hr-sE’ =0 = (= 4rtSr =97
y' = (st - Csint +y £SEsmT - Semt

Yyt -G s =2 D -¢1q=2
&L =7

y: Zsint + 91 cvt + Yt ~Stemt

—




