
 

Partial Differential Equations
Reviewwhat weknowabout ODES noWronskian integrating factor

Firstorder separable y'm
f
y

Sgrydy IfMdx

Secondorder constantcoefficients RHS 0

Factorization
yas tray Brayed a b ya
ya Ge tCze laxntb.int

LDsometimes

RHS O
y AyTBF tk or Receiw'D

when

YgQ yard t Yprxhas 2integrating factors

Non constantcoefficients D try expanding bybases

try ya xs 0 Cn x

organize DE E in powersof

recursion relations Cute Cu

RHBclip 20 PDEs intro goto ch21

Useful PDEs

EtM v24hyg grayz NB 02 8,7t 8 t

Waves 02 II Ert.es o

Heat Co2 snot UH t 0



RHBintro itry to be clever

consider wareegain 1spacialdimension

2 Urx.es et 8 Ukt

what if UHt U prx.es suchas peaH axtbt

xI Ux U pPx o U x hexPx t URdx
U PE tU'Pxx

It U Pe Utc thePet U Pele
U PeutU Pet

U Rft UP a Pe'tU'Pee

U p2 Tf t U P tepee O
1
0 if P Pee D

frypa

yga
gz p a Egg pµ o p

U a 2 0 worksfor b Icq P IcPE
a283 g azo

D any fk Ufxtct solvesthe DE

check Uh E fratct t glx ct
Ux f I tg I U f It g
U f c g c Ute f cz g f et

DE UH teUtc If g f tg D



RHB0h21

Separation of variables sola

UK.tl Xix Trt

whycan we trust this
wewill have Xr whichform

expansion basis

Review stuff
RHB4.6

Taylorexpansion approximationnearpoint

frx ffxdtcx xd.fixotITfxxo5fxxlx.t

frx.yJ ffxo.ydt x Xoofxlxo.yotlYYoHay
IT ExxD fxxko.y.tkYoTfyyly.t2rxxdfyyffxylxo.y
t

ex o I txt II t t example

RHB12
Fourierseries for ft's in defined over x 0,2T

fix t EE aucosrux busininxB

squarewave
I I HH sina.lt sms t t

coefficients foundusing orthogonality of sin cos
JFsinfnxcostumedx 0 for n m integers
fosin.hu sinfmxdy it ifn m o otherwise
Jokcostnx wsfmxdx IT ifnm7o 0 ifntm 21Tifm n O

D fffixsiufmxdx fobnffsinrmxisinrnxldx itbm

bfftf.fiwsfmHdx Lo Tam m 0,24amm o


