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homogeneous linear ODE oforder u
O homogeneous

y
cut an x y t ta CHY t doA Y fix inhomogeneous

for some given fct.sa.CH au 1 1 and fix

notation def differential op Loly y t au IH y t taoHy
fly

0 hour

fat inhou

linearity So I c Y czyz c Sly I t ca flyzl
So we conclude If y IH y 1 1 ya1 1 are sols tohomogeneouseg then

G K IH t CzyalH t CuYuIH is also a solution

note FIcjyg.lt is thegeneralSol In constants tobespecifiedbyinitial
conditions i f y 1 1 yuh are linearly independent i e

CjYg1 7 0 implies all c ca 0

linearlydependent can write y txt IIcjyg.ly for some i
gIi

E y 1 1
2 and yz x 3 2 arebin dep Yz 3y

y 1 1 1 andye1 7 7 are liu indep if g l t Czx O th
3 C D Cz



lemu let ygenCHbe thegeneral solution meaning ithas n constants

to the homogeneouseg andYpart HI one particular solution possibly
withoutanyconstants tothe inhomogeneous eat IthenYgen t Ypart
is thegeneral solution totheinhomogeneouseye

Boot Skogen Ypart Solygen t Slypart fCH
w
O fix

so YgentYpart is sol to inhomeg with rightnumberof constants

Supposeya is a different Sol to inhou eg SGil f
S IT Ypart Sheil S lypart1 0

in
fat f HI

3 VT Ypart t F Yparthe
previousinhour soC tohoureq soalreadycoveredbyVigen
Sol

from now on wediscuss constant ai's y t au y t ta Y'tgoY f

considerhour Case first

ausatz YIH e y Ix k Xe so y 4 1 2 e't
seq becomes t au X t ta Xt ao e O

XIX



So e is a sod if X is a zero of polynomial XD

If all roots X Xu aredifferentwe'redone

thegas sol is ycxl iE.ci e note e fordifferentXi'sare
indeed hii iudep

Multipleroots

y
4 0 XCX X so rootis zerowithmultiplicityu

Gen Sol is yCx Cote Xt c x't t Cn x

E Y 3ay t 3a2y a4 0

Kill X 3aX43a2X a X a
3

here we def differential op Da by Day y ay
so diff eq becomesDaisy 0

note ingen DaDyy D ly by y built a ly by
f Day bday y by ay aby

y latb y taby
DbDay Dbly ay1 4 ay bly ay

y fatbly taby
3 DaDb DbDa Da andDb commute



If DaYeo for y e then 741 1X a

backto example ausatz y like
9 41 1

3 Day y ay aeatulxlteatutxl aedtulxl e.muIx

Daly eat a ex
HH

Daisy ea u x

eq Daisy D so need a 4 1 0 so u txt Cote Xt CzX

3 so general Sol is ylxke.at cotc xtczx2

General case

Thu.lEd

let 7cal X X Y X x Th X Xvlmk

with Xi Xudistinct Then gen sol is yuki p He
it

where pi XI CijXJ polynomialof degree mi l

Root need to solve D DIE Diii y D

all Dini commute so eachpicHe is so l since

DI Di Di pine 7 0



Also the specified gas Sol hasright
numberof constant u Etmi


