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1. Hyperbolic if B2
2. Parabolic if B?
3. Elliptic if B2
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Let f(x) be a 2¢-periodic function for which ffe |f(x)

| dz exists. Then the Fourier series of f(z)

satisfies
(f(z7) ‘l‘ f@h) a0 . nm
=5 + ; .y, cos(pinx) + by, sm(,unx)), ==
/ f(z) cos(pnz) dz, = Z/ f(z)sin(ppx)der n=0,1,2,...
¢

Fourier Cosine: Given f on [0,/

= %/OZ f(z)dz,a, = %/UZ f(z) cos <n77r

flat) + [z

7 +Zancos(

x) dx

Fourier Sine: Given f on [0, /]

b, = %/Of f(z)sin (Tx> dx

flat) + fla—)

= ni:bn sin <n77r
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O =Xp, 0<z <l 00)=0, p(f)=0 =
nmw )
2 on(x) = /2/sin(p,x)
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up(z,t) = kg, (x,t), 0 <z <l t>0
u(0,) =0, u(l,t)=0

u(z,0) = f(z)

Hn = WA A = _Niv
on(x) = \/2/sin(p,x)
u(zx,t) = Z cnefrto, (2)
n=1
¢
cn=[ f(@)pu(r)dz

O"'=Xp, 0<z <l ¢0)=0, ¢()=0
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/\0207 300:1/\/Z7 :U’n:77
Ao = —pz, (@) = \/2/Ccos(u,)

=

ur(x,t) = kg (z,t), 0<z <l t>0

ur(0,8) =0, wu,(l,t)=0

u(z,0) = ¢(r)
Ao =0, wo()—l/x/i,
/'Ln:77 /\ = N?@,

wn(@ = \/7 €08 (4tn )
)+ Z cn n

e = / " p(e)pu(a) de.

( = C0900




ur(z,t) = kg, (x,t), 0<z <, t>0

uw(0,t) =0, u,(l,t) =

u(z,0) = ¢(x)

o = (2n2—£1)7r7 A= —pin, on(x) = /2/Csin(py )
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u(z,t) = chem"tgon(x) Cn :/0 o(z)pn(x) dr.

g (2, 1) = Puge(x,t), 0<ax<l, t>0
u(0,t) =0, wu(l,t)=
u(z,0) = f(z), w(z,0)=g(z)

= u(x,t) Z yp, COS (i, ct) + by sin (puy, ct)) pn (),

n=1

nm 2
fin = Ao = —pin, pnlT) = \/j sin(pnx)

/f x)n(x) dz, b——/

cos(a) cos(f) = 3 (cos(a + ) + cos(a — ), sin(a) sin(f3) = % (cos(aw — B) — cos(a + ),

sin(a) cos(B) = % (sin(a + B) + sin(a — 3)) .

With u,, = n77r we have
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sin(p,x) sin(p,x) de = 5/ [cos((tn — pim)) — coS((fn — pm)x)] dz =10
¢ —

¢ 1/t
sin(p,x) cos(pyx) de = 5 / [sin((pen, + pin)x) + sin((pn, — pn)z)] de =0
¢ —t

/.
[
/ cos{ ) cosun) i = 5 [ cos((ftn 4 o))+ cos((n — o)) d = 0
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