FOURIER SERIES & PARTIAL DIFF. EQS. - Prof. Richard B. Goldstein

Even function: f(x) =f(-x) b, =0Vn, thatis, find a, only
Odd function: f(x) =-f(-x) a,=0Vn,thatis, find b, only
1 / /1 i
ff(x) cos(nx)dx - f(x) sin(nx) . f'(x) cozs(nx) f (x)5|3n(nx) ~
n n

f(x)cos(nx) | f/(x) sin(nx) . f/(x)cos(nx)
n n? n3

ff(x)sin(nx) dx = -

cos(nm) = (-1)" for all integers n
sin(nmm) = 0 for all integers n

If f(x) = Acos(nx) + Bsin(mx) thena,=A,b,=B, a, =0fork #n,andb,=0fork =

If f(xy) = Asin(" )sm(””y) on [0,a] x [0,b] then B, = A and all other B, 's = 0

CLASSIFICATION OF LINEAR SECOND ORDER PDE’s
Au,, + 2Bu,, + Cu,, = F(x,y,u,u,,u,)
Elliptic: AC - B2>0, Parabolic: AC-B?=0, Hyperbolic: AC-B?<0
. A2 20— A2 _ T
WAVE EQUATION: Uy = C% 2U = C(Uy, + Uy, +...) C = \E

STRING ON [O,L]

u(xt) = Z[B cos(\ t) + B,'sin(A t)]smT where A_ iL”

L L
B, = % ff(x)sin(ﬂ)dx B, - fg(x)sm(ﬂ)dx where f(x) = init. pos. g(x) = init. vel.
0 0



RECTANGULAR DRUM ON [0,a] x [0,b]

2 2
uy )= 3 Y (B, cosh t + B, sinh_tsin" X sin™™Y. where A - cm [T+ 0
m=1 n=1 a b a2 b2
4 °e mrx nrry
B = —/[[f(xy)si sin dxd
mn abff(XY)Sln( 2 )sin( b ) dxdy
00
4 °e mrx nrry
B, = X,y) sin(—=) sin(—=) dxd
mn ab’\mngg( y) (a) (b) y

HEAT EQUATION  u,=c*(u,, +u,, +..) where ¢?= £

1 DIMENSIONAL BAR ON [0O,L]

NTIX A2

ux,t) = Z anin(T)ef "' where A, = cnm
n=1

L

L
2 . NMX
B = £(f AL
0 I_{(x)sln( C ) dx

2 DIMENSIONAL RECTANGULAR PLATE ON [0,a] x [0,b]
WITH INSULATED (0 ) ON BOUNDARIES

HEE G mnx, . nmy
uxy )= Y Y A e @ sin( )sin(—2)
m=1 n=1 a b

ba
4 . MMXy . Ny
A = —/[[f(xy)sin sin dxd
mn ab{{(y)(a)(b) y




