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Oppgave 1

a) Find the inverse Laplace transform of the function

PO = oy

b) Solve the initial value problem:
y'(t) +4y'(8) + 4y(¢) =0, ¢>0, y(0) =1, ¥(0)=0.

c) Solve the integral equation:
y(t) + f; e 20 y(r)dr = e %, t > 0.

Oppgave 2

a) Find Fourier series for 27-periodic even function f(¢) such that f(z) =% -2z, 0 <z < 7.
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b) Find all solutions of the form u(z,¢) = X(2)T(t) for the problem:
(1) %— 2u—%=0, O<z<m t>0.
(2) uz(0,8) =0, uz(m,t)=0, £>0.

c) Find the solution to the problem (1), (2) in part b.) which also satisfies the initial con-
dition
u(z,0)=%—z, 0<z<m -

Oppgave 3

Find complex Fourier transform of the function f(z) = e7l*l and then find the value of the
integral

Oppgave 4

a) Find a polynomial of the smallest possible degree which solves the interpolation problem

zr | -2|-1]0]1] 2
p(zg)| 6 | 0 [0]0]15

b) Let p(z) be the polynom from part a). Using the Simpsom method with step 1 evaluate

2
the integral [ p(z)dz .
2
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Oppgave 5 e

We are solving partial differential equation

U =Uge, —1< <1, 220

u(z,0) = 1 — z°,

u(—1,t) =0, u(l,t)=0, t>0.

Let k& = 0.5,h = 0.5. Using the Crank-Nikolson method write down the system of linear
equations for the values

un ~ u(—0.5,0.5), uxn =~ u(0,0.5), us = u(0.5,0.5).



