Math 330 — 17 October 2019

EVGENFUNCTION EXPANSION
AssouATEB Hom0GENEOUS PDE:
L ¥-%3  Zeo-Ee-o

Lo wlee)= d(x) Gy, then

dc
A.t F ">\k‘@ and

Se‘oa,«.'l'fo./\ o‘F JVov ?aélds P./‘o ch Ceg

=X b

Xle

wit $(0)= ¢'(L\\= O
( ) BvP
&

(3
eneros SAEL, et () cos ()

p) Y
(La) NONHMomo ce NEDIS . -3—:-: = k-;f‘;_ +1

SJ‘OPOS{, Ub‘/‘é\ = A°<jﬂ + :‘ZjA"({\,Y cos L\Efx)
1

5 & solotion
Un ‘U\O»J'\ ’KJ/\(/HOA_S

(A

OK, Since W2 asSume
> = Al +2A () ws(tTx) <

) . J
1, is preceonse Smoovh

pYN & onw atrh OK eince  the Tourier (osine se €S
T, T - ]Aw\ (+ St |— < ’ .
oX é - \ ( “ 3 of a cortinuous Laction wa e Jilerentiatkd

3 A ] o e B R

we assume all  Jyrivatives & w are ortirvos

()
Ao (&) +
I

axl + :L

M) e (50) =k T (B ws(E) <L

e 3I¥

AL =4 et AN(B= -k () M)
Taidial  onditiong: u(x/O\ = f(x)
S0 £ = ulyx,0) = An(°§ + :Z} AA(DB us(%‘-x)

Tt AO): L[ bk A 2 2 1) o (25) ke

(A) Soloe o A(K): Ao(&\=t+5 /

Day12 Page 1




(A) Sloe & A(F): Ao(k\:t+6>

So A4V £+ —iﬁtwﬁ(xVx

Solve  &r }\AL-Q\'. A, (_Q\ =C. e C

Fiall,  #he  colobon 4 fhe PDE
k(5% )

P2 2 - T C o
U(X/{\ = £+ '():LL\F[k)Jx =+ ZG\F £l “3(%A)AK> e cos (2K
n= | °

bX -t
%% = k j,% + e X
“ Ju
}a_x("»"\ = =LH=0
w(x,0)= 1

ASS°CZ&+€A I/\OMogeAenu.s eq. 1S Same ac Eeﬂgre, with e}j(y\‘ﬁnoﬁbﬁ
d{(x) = ws(’;_—r‘rx\ and 6.‘\70\uab¢s Ny = %\z

Soppese wbet) = AlE) + f, Art) U,S(%fx) Solues  Hhe nonkomogeneo 2 POE.

{ du % - /uf S ::M
?l\)ﬂ in- 3€ = k Sx + e a FW;;{(S
t T - )) ‘
WO+ S AW el = —kZ( A e (Tx) + J‘(-L— éz—«Lsﬁﬂz ) (w))

TNITIAL CONDITIONS
u(k,()\: 1
1= Alo)+ ZA e (x)
0
A(0)=1,

n=0:  AL(4) = ‘*% = AW = Lot

Ao(o H=1, » A (t) = ze 4—(1*")
A(D)=0

Day12 Page 2



n>or AL (%) = -AAMJr md A (0):0

—ij (4‘6\ ’j.A (’Q\) Q lf\"’ejm \"] 'é:c/or /L("f) efjﬂlf = Q-T-e

[ j@ e

) = & Qe - 0 (= L )
Also: A, (o) = O ionplies O = QCL*J’ C,\> o C.= -
Thos: As (Jf) = IST (Eﬂ‘—e"t)

A L4) = 28 (=0 =) ) _J
( \ &nr\')z—k(/\ﬂ-)q (6 -

Day12 Page 3



