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Claudiu Raicu

November 29, 2010

1. Compute the Fourier series for the function

a) flx) =z, —m <z <.

-1, —7m<z<0,
b) f(z) = {
1, O<z <.
2. Find a formal solution to the given initial-boundary value problem
Ou 0%u
8t(x,t) ﬁaxQ(m,t) +P(x), 0<z <L, t>0

u(0,t) = Uy, u(L,t) =Us, t >0
u(z,0) = f(z), 0 <z < L.
where
a) P(x)=0,U; =0,Uy=3m, =1, L=m, f(x) =0.
b) P(z)=e*, Uy =0,U2=0,3=1, L =m, f(x) =sin(2z).
c) Ple)=5,U1=1,Us=1,3=3,L=m, f(z) =1
3. Find a formal solution to the given initial-boundary value problem
ou 0%u 0%u
a(‘ragﬁt) = @('T?y)t) + aiyg(l"y?t)v 0< T,y <, t>0
ou ou

%(anat) = %(Wayvt) :O> 0<y<777 t>07

u(x,0,t) = u(z,m,t) =0,
(u(z,y,0) = f(z,y), 0<z,y <m.

where
a) f(x,y) = cos(z)sin(y) + 4 cos(2x) sin(y) — 3 cos(3z) sin(4y).

4. Find a formal solution to the vibrating string problem governed by the given initial-
boundary value problem

0%u 5 0%u

22 L

2 O‘agﬂ’ O<ax<L,t>0
u(0,t) =u(L,t) =0, t>0

u(z,0) = f(x), O<z<lL

0

%(w,O):g(ac), 0<z<L

where
a)a=2 L=mx, f(z) =2*r—2), g(x) = 0.
T, 0<z<m/2,

b) a =3, L =, f(z) = sin(4z) + Tsin(5z), g(z) = { B D<r<n

1



5. Find a solution to the initial value problem

@—QQ@ —oo<zT<oo, t>0
oz ox?’ ’
u(z,0) = f(x), —oo<z< o0,

ou

E(m,O) =g(z), —oo<uz<o0.

where

a) f(x) = %, gla) = 0.

b) f(x) = g(a) = a.

¢) f(@) = e, g(x) = sin(x).

6. Find a formal solution to the given boundary value problem

0*u  9*u

gx2+8y2;0, O<z<m O<y<l1
u u

(0. y) = = =0 0<y<1

5 (0 Y) = 5 (my) =0, <y<l,

u(z,0) = cos(x) — cos(3z), 0<z<m,

u(z,1) =cos(2z), 0 <z <.




