
 

deftimpt general titles
examples solutionmethods

12.1Introduction

somePEs can'tbesolvedVelementaryft's

DE's willbe linear whoefficients asft's of y tfix y tgray O

Example1
y_2xy

assume Sol B ofpower series form
y aota.tt azx2tasx3t aux I any

y a t2azxt3asx2t t naux't Manx 1

a t2azxt3asx2t t naux't 2xofaota.ttazx2tasx't aux

a t2azxt3asx't naux 2ao t 24 212a2 3 2asx4t 2am t

D a 0
Az Ao ingeneral Nan Zan2
a 3 a 0
a4 I do an 0 oddu

In an 2 evenn

allow n 2M

Azm Azma MI Azm2 L Azm4 do

y Aot a0 2 tax't t t mt qo 2h mEfao ITI

if thereis a solution which can be representedby aconvergentpowerseriesthis finds it



12.2 Legendre's Equation fconstant

Legendre DE f x4y 2x y thready O

popsup in QMEU heat

mostuseful Sola's are polynomials LegendrePolynomials

Oneway to findthemes to assume a series sold31showseries terminates
after finite tf ofterms

y aota.xt.az 2tasx3t aux

y a t2azxt3asx2t t nanxn1

y Zaz7Gas 1294 2 t t nrndamn2

Affeldt constant 2 x t
y 2az Gas Ray Was fnthftDantz

Ry Zaz Gas henDan

2xy 2A Kaz bas 2nan

lietDy tattoo Netta eretHaz eretpas Nathan

set totalcoefficient ofeachpowerof equaltozero

292 tentDao O or a 1 a

6931141 2 a D or a EDAgt4_a

Raat MH 6 az D or ay 84,19 lrtthdy.net

aoGt2fnH antztfe2te n2 n an Ow

eznz.ie n A nfltn 1 IlM U n ktntD

ant tnXetntD_ an4thFtl

y do I lH 2 lrttdrt 2frttdxk Ita.fy ktft4x3 tDHt2sH7Ht4x't



12.6 CompleteSetsof orthogonalfunctions

2 vectors I B are 1 if AuBi D

can say 2ft's Ard311311 areorthogonal on ab if J AHBrad 0
if tix t.BG are complex

Arx Bex areorthogonal onra b if

fabAk1B DX D A x iscomplexconjugateof

if wehavesetoffats Ann na r s Jabthathidden Is Io Im n

turn is asetoforthogonalft's

Useof sets of fk's Fourierseries

JIinhxlsmrmadx fffifmffn.to
D sinrnx is asetof orthogonalft's on 1 it it
same whosinx

JISineadcosinxdx D foranymin

wholesetofCosford sinayissetof orthogonalfk's

feint feinxdy e
in
e d 0 if mtn

21T if m n

completeset if nootherft'sorthogonal toallofthem


