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EKSAMEN 1.XI1.2012 (English)
Matematikk 4K TMA 4120

Hjelpemidler: Bestemt kalkulator.
Rottmann:” Matematisk formelsamling”

e 1 Solve the differential equation
y'(t) +y'(t) = tu(t —2)

with initial values y(0) = 0, ¥'(0) = 0. (As usual, u(t) is the Heaviside
function.)

e 2 Let u(z,y) = 3 — 3zy?%. Find a function v(z,y) such that

f(2) = u(z,y) + i(z,y)

is an analytic function.

e 3a Expand the function f(z) drawn below

in a Fourier series with period 2.



e 3b Use superposition to solve the heat equation

2
Ou 9611, t>0,0<z<7)

ot ox?
with u(0,t) = u(m,t) = 0, when t > 0, and initial temperature
2z, when 0<z<ZI
u(e,0) = fla) =77, T =T
2—- %z, when s<z<m.

4 Solve the integral equation
t
y(t) + 4/(t —7)y(r)dr = 2.
0

Hint: The Laplace transform.

5 Find the Fourier transform §(w) of the function

11—z, when 0<z<1
9(z) =

0, otherwise.

2 2
/ _s°0) 4 - 9
o 2+ sin(6)

7 Find all the poles of the function

ee—1—-2z
1@ = a1

and calculate the residues at the poles.
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FORMELLISTE

Laplacetransformasjonen:

LU(W) = F(s) = [ fl)e d

. w s
L(sinwt) = Py L(coswt) = 21t
|
Lt = —=, n=0,1,2,...
Sn

L(6(t—a))=e" (a>0)

L(e*f(t)) = F(s—a)

LOf(t—a)u(t—a)) = e F(s), u(t—a) ={ (1’ fgi i i Z (a >0)

t

L(J f(u)g(t — u) du) = L(f(t)) - L(g(¢))

0

L(f()) = s F(s) = s f(0) = "2 f/(0) — - = fi==1)(0)

£/ f(u)du) = SF(s)

L(E(1) = = /(5 LI7I0) = T Flu)du
Fouriertransformasjonen:
; 1 N —wr -1¢ ¢ 1 Vi ¢ ]
Fa) = ) = 7= [ J@emrda, F(fw) = —= [ fw)e du
F(f)(z)) = (iw)" f(w) F((~ix)"f(z)) = f™(w)
Fe=f(z)) = f(w — ) F(f(z —a)) = e f(w)

F(T fwgte - w)du) = VERF() - 7o)

1 2
F(emo') = —=e~%* /10 5 reell og positiv.
Vaa



