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General remarks concerning the grading of the exam:

• The exam together with a detailed solution proposal can be found on the
wiki page of the course.

• Each problem counts for 10 points; it is not possible to get negative points
for a problem.

• All answers have to be justified, and they should include enough details in
order to see how they have been obtained.

– If an answer comes with no or almost no explanation/justification, a
significant number of points are deducted, even if the result happens
to be correct.

• I usually do not deduct points for subsequent errors (“følgefeil”), unless
they significantly simplify the rest of the problem.

• I exercise discretion when awarding points for all the problems.

Details for the different problems:

(1) 2 points for the each of the correct “True” statements (1a and 1d); 3
points for each of the correct “False” statements (1b and 1c). If a correct
“False” statement comes without explanation, I have deducted 2 points; if
it comes with an incorrect explanation, I have deducted 1–2 points.

(2) 10 points for the whole problem. For each of the definitions, I deducted up
to 3 points depending on (3 points if a definition was missing or completely
wrong; 1–2 points for mistakes/inaccuracies of different severity).

(3) 6 points for part a) (finding the SVD); 4 points for part b) (finding the
minimal norm solution of Ax = b). In part b) I have given full marks for a
correct solution with either the SVD obtained from a) (also in the presence
of computation errors) or the decomposition provided as an alternative.

(4) 10 points for the problem.
I roughly divided these into 4 points for finding the eigenvalues and the

characteristic polynomial; 3 points for finding the minimal polynomial; 3
points for the Jordan normal form. I expected actual calculations relevant
for the problem at hand and awarded no points for general definitions and
results about the characteristic/minimal polynomial and the Jordan normal
form.

(5) 10 points for the problem.
I awarded 3 points for the correct interpretation of p(T ); 3 points for

proving linearity of p(T ); 4 points for proving boundedness of p(T ). I
awarded no points for the whole problem if the definition of p(T ) involved
expressions along the lines of p(T )x = a0 + a1Tx+ a2Tx

2 + . . .+ anTx
n.

(6) 10 points for the problem.
Roughly, I awarded 3 points for showing that F actually maps ℓ∞ to ℓ∞;

5 points for showing that F is a contraction; 2 points for applying Banach’s
fixed point theorem and concluding that there exists a unique fixed point.
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(7) 6 points for the boundedness; 4 points for the computation of the norm.
• It was not required to prove linearity; if linearity was (correctly) shown,
I awarded up to 3 points to compensate for errors in the other parts
of the problem.

• For the boundedness, it is necessary to consider the correct norms on
the correct spaces; that is, one needs to estimate ∥Tx∥∞ ≤ C∥x∥1.

• In the actual computation of the norm, the main part is to prove that
∥T∥ ≥ 1.

(8) 5 points for showing that W⊥ is invariant; 5 points for showing that W
is invariant.

In part b) I awarded no points ifW was interpreted as complex conjugate
of W .

Grading scale:

A: 70–80 points.
B: 59–69 points.
C: 48–58 points.
D: 37–47 points.
E: 28–36 points.
F: 0–27 points.


