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Opgave 1 (25 POINT)

(a) yh(x) = c1e
x + c2xe

x

(b) yp(x) = x2ex + x3ex

(c) yg = yh + yp

(d) y0(x) = ex + xex + x2ex + x3ex

(e)

(f) f(x) = y0(x)e
−x

(g)

a0(h) = 1 +
π2

3

an(h) = (−1)n 4

n2
for n 6= 2

bn(h) = (−1)n12− 2n2(1 + π2)

n3
.

a2(h) = 0.

Opgave 2 (25 POINT)

(a) ut = c2uxx

(b) u(x, 0) = f(x)

(c) ux(0, t) = ux(1, t) = 0.

(d) λn = cnπ, un(x, t) = an cos(nπx)e
−c2n2π2t, n ∈ N0

(e) u(x, t) =
∑∞

n=0 un(x, t)

(f) a0 =
∫ 1

0
f(x) dx, an = 2

∫ 1

0
f(x) cos(nπx) dx

(g) u(x, t) = u0.

(h) limt→∞ u(x, t) = u1

Opgave 3 (25 POINT)

(a) y1 = −1.7889929, k1 = 0.270151153, k2 = 0.220122672, k3 = 0.208825117 og k4 = 0.137995908

(b) −1.67658

(c) y10 = −1.6715985, k1 = 0.376789944, k2 = 0.396310600, k3 = 0.393316264 og k4 = 0.409645913
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(d) 1
15
(−1.6715985− (−1.6660306))

(e) y5 = −2.8422375

(f) 1
15

= (−2.8422375− (−2.7581849))

(g) ỹ6 = −2.6751898

(h) ỹ10 = −1.666196 og y10 = −1.6719068

Opgave 4 (25 POINT)

(a) L(f)(s) = Γ(e−1)
se−1

(b) L(gf)(s) = Γ(e−1)
(s−1)e−1

(c) L(h)(s) = (e− 1)e Γ(e−1)
(s−1)e−1

(d) L(y′′)(s) = s2Y (s), L(Y ′)(s) = sY (s)

(e) s2Y (s) = 2sY (s)− Y (s) + (e− 1)e Γ(e−1)
(s−1)e−1

(f) Y (s) = Γ(e+1)
(s−1)e+1

(g) ta−1

(h) ette


