PDE’s in Cartesian Co-ordinates: Summary

PDE

— L2
Utt = C Uz

Domain
0<z<L

t>0

—-L<z<L
t>0

Ut = KUz 0<z<L

t>0

Uzz + Uyy = 0 0<z<L

0<y< H

ICs/BCs
u(x, 0) =

u(z,0) =

f(z)
ut(CE,U) = g(:E)
w(0,t) = u(L,t) =

f(z)

Ut(z, 0) = g(:E)

ug(0,t) = ue(L,t) =

u(z,0) =

f(z)

ut(z,0) = g()
u(—L,t) =u(L,t)

0

ux(_Lat) = ux(Lat)

u(z,0) = f(z)
(0,2) = u(L,t)
u(z,0) = f(z)

w(z,0) = u(z,H) =0

u(0,y) =
y)=0

u(L,

f()

w(z,0) = u(z,H) =0

u(0,

u(L,y) =

y) =0

f()

0

FORMULAE

u(@,t) =3, [an cos (ESt) + by sin (272¢) | sin (%2a)

n—Lfo sm( x) de, n>1

nanL sm( x) dr, n2>1

ul 1) = 9EE S o cos (B220) 4 by sin (2221)] cos (2a)

an = %fOL f(z) cos ("T”x) dr n>0

bo=2 [ g(e)de, bn= L2 [V g(x)cos (2Ea) dz, n>1

ue,t) = 9L 15 Ta, cos (B2¢) + by sin (2221)] cos (222
—I—Z cncos( )—I—dnsm( t)]sin(

an = + f f(z) cos ("T”x) dz, n>0

ecn =1 [" fa)sin(222) do, n>1

b= [, 00 de, b= skt [, lw)eos (472) do,

dn = nfm%f_LL g(x) sin ("T”x) dez, n>1

u(z,t) = Zn {an exp [—("T”)znt} } sin ("T”x)

an = %fOL f(z) sin ("T”x) dz, n>1

u@n) =%, [an i sin (32)
an = 7 f f

) sin ("T ) dz,



