1. (2424343 pont)

A) Let (0, + 20¢) (20 — O) ¢p(z,t) = 0.

1. Find the travelling wave solutions of the DE!

2. What is the speed of the forward and backward moving solutions?

B) Let

8t¢(tvm) = a§¢(ta (E), ¢(tvx + 2”) = ¢(t,$), ¢(0,:C) = f(x),

where f(z) = 2019 - sgn(z) on the interval (—m, ) .
1. Provide an orthonormed basis of L?(—, 7], dx) !

2.Express f as a linear combination of that basis!

3. Express ¢(t, z) using the result of the previous sub-exercise!

2. (4+442 pont)

Use the definition of the Laplace-tr. for the computation of
a) F(s) = L(f(t)) = L(e™" = 3)).

F(s)=

For what values of s do we have a well defined improper integral?

b) Compute the convolution of f(t) = 1984 and g(t) =1t !

What is £(f(1))£(g(t)) — £(h(1))?

) Apt1 = ap — 112, a9 = 78. What is a,, ?

2. ((I+3)+(3+3) pont)
A)

v (x) + ' (z) + zu(z) = 93, u(0) =wu(l)=0.
Approximate u by @; = u(iAz), i=1,...,3, Az =1/4.

e Give a reasonable approximation of u”(z) using u(x £ Ax), u(z) !
e What would be a resonable approximation of the DE for 4 ?
B)

Divide the [0, 1] by the following points: x; = 0.2, 0.4, 0.8. Let v(z) be a continuous function with the following values at
z=0,0.2,04,08,1 :0,vq,vs,v3,0.

e Compute

Energyv] = /0 (W2 40 — (1 —x)vde

e Write down the Euler-Lagrange equations for Energylu] !

3. ((2+2+1)42+3 pont)
A)y" =2y +2y=5(t—4)% y(0) =2, '(0) = 3. What is Y(s)? (L(t") = -27)

Write down the partial fraction decomposition of Y(s) !

What is y(t) ?

B) Let f(z) = 1/2%. What is the linear approximation of f around o =1 ?
Estimate |f(1 4+ Az) — f(1) — f'(1)Az|, if Az €[0,0.1] !

C) Let ¢/'(t) = (y(t)(t +3), y(1) =2. What is the second order Taylor approximation of y(1 + At) ?!



