Final Examination, Math 325, Dr. M. Bohner. Dec 18, 98.

1. Use the geometric method to find the general solution of zu, + uy, + (1 + z*)u, =z + y.
2. Transform ug,, — 3uz + uy + 2u = 0 into standard form and determine the type of the equation.
3. Solve Uy — Upr — 2ugy = 0, u(z,0) = 2%, us(x,0) = 0 by “factoring the operator”.

4. Solve (a) uy = *Ugy, u(z,0) = tanhz, u;(z,0) = 0 and (b) uy = kg, u(z,0) = e”. Sketch the

solutions at some times and describe the effect of the parameters.

5. If p and r are positive functions, prove that eigenfunctions to different eigenvalues of the problem

(@) f )] + () (@) + Ar(a) Fa) =0, F(0) = F(1) =0
are orthogonal, using the scalar product (fi, fo) = }r(x)fl () fo(z)dx.
0

6. By finding an appropriate Fourier series, determine the solution of
gy = Uz, w(0,t) =u(m, t) =0, wu(x,0)=0, uiz,0)=2x(zr—mr).
7. Perform separation of variables to find the solution of the discrete problem
u(m+2,n) —4u(m+1,n) —u(m,n+1) =0, u(0,1)=0, u(1,0)=12, wu(l,1)=60.

8. Use centered differences to approximate the harmonic functionin S = {(z,y) : 0 <z <1, 0 <y <1}
that satisfies u(x,0) = 542%(1 — x) for 0 < z < 1 and vanishes at all other points of the boundary of

S (use step size 3 for both = and y).



