1) /Paveicu\.w soluion: vix,¢) = Vix) ({_-, 'inahf)

8.2. Separation of bles for the inhomog w Juat S,
b 11 PDE
v - v =1 —_— Smum‘ solution :
¢t
- 'y
=0 -Vgx®! ssw.x\---q»#x-rc
this problem (in Bun.{aw( M‘“’

i Botli &4&"‘:"‘ L and c =D )= U'lﬁ) =0

2\ kaslrm.r.é "mn gl"thl Solubion u ’.‘uu luou-o,c;:-s ODE
(“’"-\ﬂ' ‘(M-V)g,‘= Uee = Uy -(c;:-""u)

= T3 c D
X
Thus W= w-v solve) i
Oy © - JuxW =
© (0, 6) -vwm\ (¢>e)
D WiLX,0d =2 xelom,

wix,0) = SIMx) - -(x) = Siq(]‘)*i-tx
[ (3

3) Sepavuﬁou oé vwia,l.bs
wita): X n - Teery =2

7\ g

XLn T&)

D Kulx) = 4 Xx) and Xtol = Xar) =0
G Eigen basis : éiu mx) k= -nt
==h

J WIX,0) = Ty X&) = o = T @) -.@T(f\ and dew x0) =0 LT'M:.)
O E\‘V,u'ush__‘ cos tm €

\7 76 Su'up.siébn: W(iE,x)= ZE cosint\§n (X)
Hou to defeymine the A, 2

w We Know * Winitd)= Sinx)-uvix)= ﬁmm;i'?
2 j STafux ) sivtux)dxc | t T W
" ° ‘.:' . {u=9

A 'lJ @-h (x) -u-tx) Siu(ux) dr n>
C/ / ) !

T
%f S-‘nln) siuthx) X =o J ("1 - —x )s-aox\ dx nai
A .
why 2
" (-1 +CY) gy
* (" = ruld V“Z'
ouly ;5 simlx) sthix) dx =1 h
(4
(hivf:l)
we get
. % “
wix,¢) = 1' cos(t) Siuix) ¢+ -y +-n7)
-
né 143 b0ty
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So
Ut,t)= U(x) 4+ wene)e <X ™ : -1+
! o Tt 3 x v eoslf) sig l—é#:«mﬁ%@
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8.2. Separation of variables for the inhomogeneous wave equation. Solve SO ‘ohd qP v ac“
the following PDE

g
o) uee for z € (0,7), £ > 0, -d.. w wull  Joundlary couclibion
wfl). l) u(m,t) 0 for t 0. xx ’
lr:,l,r.() 0 for x € (0. 7). L (,",t' )so= wir,¢)
u(x, ) = sin(r) for r € (0, 7). N} s X" t” x ‘ E‘.Vn ‘Wh“iah’
Hint: We propose two different, but equivalent approaches to solve this problem (in w .
fact, it may be excellent practice for y solve the problem above in both ways An;q,ég Towxé) = Z q,“(é) sintux)
and make sure you get a consistent outcome!). — —
n2)
y n eigenfunction expansion, ezactly as we had done in class Ih hom teva, 1. (comst )
h eat equation (cf, Erercise 2 in Lecture 5.) 2 dd
-— h O
In the case of ve equation, you may benefit from reading Farlow's lesson 20, 2 w . A n
and then follow the very same strategy (i.e. the same steps). 4‘. - - . Sintny X =
" 1 1 ?
°

_ 2 ¢ml 6 " even
1= ;,Z. < s wx)
h odd

Nov p|u 1, Ausmh fwéo the OJE

"
[
T

co y i
Z_ Q:(ﬁ\ Sia(ux) + h a (£) Siv (nx) Z_ o stuiux)
w odd

L]
Z a, (0) Sinlnxy = ()‘ulx.']=°

72
@,(c Salwx) = Wix0) = Sm(x) Selutions
"2y
n 2 ! Eﬂ\:’ (os&,\‘ti(l - taa‘ e)
h= (¢} tafe)= —, , 9,61, a,© =e 1r
n oevew q: + nQQu = 0, &,lo)= 0 , q:' lo)= 0O aik)=o
(X
h oddl ﬁ: + 1 4 < ni , a,lo)=0o , qu‘ (o) = o ﬁ\@) -%,Lt-f.o:(hf\
h
. ) =~co3(ne) \
uilk,£)ec Coslé)siutx) + ;':_- Z = h‘;r Sln@x)

D
Ayg 4o solutlous the sqin a.?”"‘

Fon 25t metiod:

Y Sy (vx) ",')h’ N .
") = ¥ Z I : 2(-1 +(-1)) .
2 3 ——> Ul ¢ e cosEbBmen) + .

, ‘:J.i g back ™ é' S @b t)n nx)
o4 (to ‘

' + U(x

Upovol sl by | )‘ )
sulbseltde
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