Exercises for Friday, March 6

1. Determine Green’s function for the problem
yV'+y=1/,  y0)=y(m)=0.
2. Find (as an integral) the solution to the boundary value problem
y'+3y'=f  y0)=1, y(1)=6.
3. Determine Green’s function for the problem
v =1 y0)=y"0)=y(1)=0.

4. Under what condition does the general first order boundary value prob-
lem

y'(z)+ f(z)y(z) = g(x),  Ay(a)+ By(8)=0

have a unique solution for all g7 When this is the case, write down a
formula for the solution.



Answers (May contain typos!)

1. Gz, €) = —sinécosz, x>¢&,
' S —cosésinx, x <E&.
2. )
va) =142~ 2+ [ Gl o)(€)de,
0
where
_ )1 =€¥)/3, x> ¢,
G(z,¢) = {(63(z—§) —e¥%)/3, 1 <C.
_J@+&-22)/2, z2>¢,
3. G(z,¢) = {x(f—l), c <t

4. The problem has a unique solution if Ae=F@ 4+ Be=F((®) £ (0, where
F' = f. The solution is then given by

e—F(w)

z B
Y(T) = @ 5 Be T® (Ae‘”“) / e"®g(€) dg — Be™" / e"¥g(€) df)-




