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Question 1

Let u :]0,1[>— R be such that :

O gty + Py t) =0, (@y) €012, ¢ 0;
ot ox
w(a,y,0) =1,  (x,y) €]0,1[% (1)

u(0,y,t) =0, y €]0, 1] t > 0.

(a) What is the exact solution at ¢ = 0.57
(b) Fill the teansp2d.m file, run the code with N = 99,199,399 and M = 60, 120, 240 to check (eye) convergence.

(c) What happens whe N =99 and M =507

Question 2

Graded Exercise for Group 1

Given ug, 09 : [0,1] = R, let u,0 :[0,1] x [0,7] — R be such that

g?(wvt)—ga(x,t)y 0<z<1, 0<t<T,
X

80’ 2 u

o =C o <z<1, 0<t<T,
g (@t = g-(z:8), 0 0<t

/\

uw(0,t) =0, 0<t<T,
w(l,t) =0, 0<t<T,
u(z,0) =up(z), 0<Lx<],
o(xz,0) =og(x), 0<x<1.

0
(a) Verify that u satisfies the wave equation with f(z,¢) = 0 and 8—?(% 0) = o4 (x).
(b) Leth— — h, i=1,...,N+1 i+ )b, i=0,...,N Ty 0,...,M. Let
et h=——, x; =1dh, i=1,..., , .1 =({+=)h, i=0,....N,7=—, t,=n1, n=0,...,M. Le
N+1 i+3 2 M
u;' and 0, 1 be approximations of u(z;, t,) and o(z;y1,t,). We consider the following scheme (Stormer-Verlet,

staggered) :
_ +1 +1
For n=0,1,...,M — 1, set ug" = uyx';; =0 and
n n+1l _  _n+l
ul Tt —wup 1941 701 N 1941 — 01 1 N
= — — 1 =
T 2 h 2 h ’ ey
chH'll —o™ ,1 n+l _  n+l 1 un n
itg ity Uiy1 — U od Uiy — Uy
=2 Lo T 0,1,..., N,
T 2 h 2 h

Verify that the ] satisfy the implicit Newmark scheme from the lecture.



