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4. (10 Points)

Consider the string of length L = 7 and ¢? = 1 with zero initial velocity, initial -0
deflection u(x,0) = z(r — m) and fixed endpoints. The deflection u(z,t) is a
solution of the following PDE p——
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w(0,t) =0 =wu(m,t), t>0 >\(' =
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Find u(x,t).
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Inhorogre. Rondbedingungen  (wis £ L)

5. Wave Equation with inhomogeneous boundary conditions (15 Points) le
Find the solution of the following wave equation (with inhomogeneous boun- _—
dary conditions) on the interval [0, 7]:
> Fore so um Jess
Ut = CPUiz, t>0,z€[0,n] ‘
u(0,t) = 3n2, t>0 \ADMO?A wlr&'
u(m, t) = Tm, t>0 (1)
u(z,0) = 2sin(5x) + sin(4x) + (7 — 37)x + 372, x € [0,7] D I ose S Robbr"
w(,0) = 0. ) ‘0' ) z € [0,7]
You must proceed as follows. o Q&Ck?()m U‘"s
a) Find the unique function w = w(z) with w”(z) = 0, w(0) = 372, and
w(r) = Tr. _ s m({- (A)(k) (‘,\)NCJ cgov\n RB
b) Define v(z,t) := u(z,t) — w(z). Formulate the corresponding problem for v, -
equivalent to (1). V((alt) ©
v Elf:) =0

¢) (i) Find, using the formula from the script, the solution v(z,t) of the pro-
blem you have just formulated.
(i) Write down explicitly the solution u(z,t) of the original problem (1).
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