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Exammie Fxam
On e cvam you will have summlur QuUstions "
dlowed o use paper ane pemcil. (less of them such that there's enough time). You gre

Proffiens 2: ( 6 Poimts) When memcricallly searching for the root of an equation, under what condi-
mm&wm‘mwamdmmﬂm? What can one do when it doesn't

comwerz”

Probfiens 32 ( 6 Points) Show that the fteration
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comergen W Ju by showmg that i’sllrz!'&vm—llhiun iteration for some function f(x), the root
of wiich s Ja.

Violenn 4. ( 6 Poimts) Show tiat the discretisation of the second derivative using the formula

1)~ J(z+ h)—- 2{‘(21)+f(x—h)

s conrect wp to conrections of O(*). Calculate also the first correction term (proportional to h?).




! ! ' inverse of 2 matrix? What
Problem 5: ( 6 Points) What algorithms do you know for calculating the inversc of 2
( ; Je : -

is their cost?

Problem 6: ( 6 Points) Consider the matnx

(V)

; Eat " . p 1T 44 '.," p-.:—_f
Suppose you caleulate its LU decomposition, then you can write aqy — lyjuy; from » hich u;; }

follows. thus det A = det LU = det L dot U7 — det O/ 0. What is wrong with the ahove reasoning?
What do we do in practice when we want [0 1.U decompose A

Problem 7: (6 Points) Show that using the RK2 to solve the initial value problem jj - {fy, t), y(0) =
a with the stepsize At << 1, one should expect that we get y(1) up to an error of O(AL%).
(RK2: Yns1 = Un + 0f (Yn 4 Wf(ynstn)/2,tn + h/2))

Problem 8: ( 6 Points) You have two datasets, a; and b; withi = 1,--- | N. You need to calculate
their convolution,

y N
G = Gy,
k=1

where you consider the datapoints to be periodic: by = by4x. How can you calculate ¢; for i =
1.--- . N and what is the cost of the calculation?

Problem 9: ( 6 Points) You are trying to solve the eigenvalue problem /" — f(x)y = Ay. y(0) =

ul) =0, y"(0) = y"(1) = 0 numerically. Describe the steps of your solution using the shooting
method.

Problem 10: (4 Points) Using the power algorithm on a matrix A, we calculate intermediate vectors

Lpv1 — Ay, Assuming that the algorithm converges, show that the eigenvalue of A corresponding
to the converged vector can be estimated from
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