
 

deftimpt general titles
examples solutionmethods

linearODE ofgeneralorder m hasform

Ann df t du a t t did 0 t doMy fix

if frx 0 theeyeis homogeneous

to find general solution shouldfirstfindsolution ofcomplementaryequation Arx so

Ann df t du t t did 0 t doMy O
endsupbeing

roots

to solvemust find n linearlyineptfunctions satisfying it

if thesolutions are 9 y z ys yn generalsolution isgivenby
thelinear superposition complementary function

yelx CYIH t CzyzHIt tCnynrx

cm arbitrary constants

for n functions to be linearlyindptoverinterval wconstants a.cz es itmustbe
C Y Al t CHIH t tonya10

except for c Cn 0
anequivalent statement

C Y Al t Czyix t tanya10CYim t CHIH t tonyhas10
CYi t cry t tony to

Wronskian fh
if OGeqh has fix D complementary f1 yoIx Rthegeneralsolution

if fix 10 need a fh yplxl.am fh satisfyingOGeqkdirectly being
linearlyinept of yert theparticularintegral

y yardtyped



IS I LinearEquations wConstant coefficients

if we have constants insteadof ft's of for Am from0Geq

an ddnxYntamdndnt.it t a did do y fix

again if frx O complementary f is thegeneralsolution

Finding the complementary functionyard
complementary f1mustsatisfy
an dd n t am dde t t d did do yOwnarbitraryconstant

standardmethod to findsolution y tea

ante tt AnyA e I t t ditch taoAe O

te't f anti tan.IE t t a hit ad 0
willneverbe

w

Ndfeat ahh t an I t ta y a o
auxiliaryegg

ingeneral auxiliaryeyehas n roots X Xa In

3 cases
Allroots are real distinct

complementary ft yo C e t Cee't t t Cne

Someroots are complex still ofsameform exceptexponentsarenowcomplex
if a complex tip is aroot its conjugateisalso a root a iB

c extinx era in e Cdcos tdz sin xD
Aen E I 3 patio

Somerootsrepeated

havenotfound a linearlyinept solutions

if 4 occurs k times mustfind t I linearlyinept Solutions
n n i n I



X e XK e t

Yea c tert t c x e tCeneHatttGene t t crew

repeat it morethan 1rootrepeats

Yea t CzX t t c x e

t E i t C zX t 1GateXl em
t C e e te t Ceez e kiet t Cneh

find complementary A of dd 20 y e

y Aek
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dd.LA
t 2Ae 1tAe O

A e 12 2A e X t te O

1EH f 42 2 l O

X Z t I O
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twicep K 2

Yea c tert t c x e tCeneHatttGene t t grew

Ycft c t Ckx Ye
YoCx c t Cz x24 e

yoA r c t Czx e

Solvingmethod
SetRHS ofODEto 0
Subst y AeDivide31obtain n thorderpolynomial inA
Solveauxiliaryeyetofindroots
Oseone of 3 cases



Finding theparticularintegral

nogeneral method for finding particular integral yprx

for linear ODES Wconstant coefficients asimpleRHS ypix can oftenbefound
by inspection or by assuming a parameterised formsimilar tofix

methodofundeterminedcoefficients

if fix only contains polynomial exponential sineorcosine terms

thenbyassuming trialfunction foryp ofsimilarform
butonewhichcontainers a 4ofundetermined parameters subbing into eq's an 1 taoy0

parameters canbe found yprx deduced

standard trial f is
c if frD ae thentry

Xp berx

ii if 1H A sin rx t AzcosCrx Ca orasmaybezero thentry
ypix b sinkx tbecostrx

iii if frx do tax t ANXN some am maybezero thentry

Yprx botb X t bnXN

iv if fix is the sum orproductof anyoftheabovethentryyprx
as thesum orproduct of the corresponding indutrialthis

thismethodfailsif anytermin assumed trialth isalso complementary thyard
ifthis is thecase trialthe shouldbemultiplied bysmallestintegerpowerof
Sit itwillthen containno term thatalreadyappears inyarn

can be subst into eq's andd n t tag 0 to find coefficients

3othermethods
Green'sft's
variationof parameters
changeinthedependentvariable usingknowledge ofydx



Find a particular integral of theequation

dd 2 y e

try Yp be
the complementary yard fc teaNet exalready in it

let'strymultiplyingbyx St it isn'tin yard
yprH bxe re alreadyin Yara tryagain

Ypa bx2e

date b 2xe t x'et be 2x xD

date bfzddxfxehtadrx e.tldx

b 2 extinct t Hettie

b f 2e't ith te'T2x tx4
be 2 2 2 1xD

b et f x't 4 2
dry
d7 2dHxty ex

beff x't 4 2 2 bexf2xtx4tx2eX
etbfx2t4xtz2bf2xtx2 tx2

bx2t4bxt2b 4b 26 2 2 1

b 2 t 4bx t2b 4b 2bx2 I 2

b x 2 47 2 4 2 2 I Z

b f 2 xD I x2

b III for x o b 42

Ypa b Eet r Ypa Ix2e



Constructing theGeneral solution ydatypex
full solution to ODE foundby adding complementary ft anyparticularintegral
Solve daffy Ky x'sin 2x

SetRHS to zero tdy o

ya te ft t 4 te 0

4214 0

X tri

y c e e d coss2x t dzSinrzx

nowyprx good firstguess fortrial fh
ax2tbxtds t didtextf crossed

alreadyappearinyah

try multiplyingwlowestorderxnotin yerx

axstbxldxs.in 2x t distext costa

plug in tomath

yprx 1 costs t sinful t

cosrzxjygrxyerxtyprxl dicosczxltdzs.in fzcosCzx t sinful E costa


