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Q1. Find the Huffman code for the character string

’thethreetrees’

and represent it with a binary tree. [7]

Q2. Consider the following table of distances between the citiesL, S, C, E, M and
Y .

L S C E M Y
L – 34 28 58 38 29
S 34 – 19 36 9 7
C 28 19 – 51 35 41
E 58 36 51 – 22 47
M 38 9 35 22 – 11
Y 39 7 41 47 11 –

a) Find an upper bound for the solution to the travelling salesman problem for
the six cities above using the heuristic algorithm. [7]

b) Find a lower bound for the solution to the travelling salesman problem by
removing cityL. [7]
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Q3. Find the shortest path fromS to T in the digraph below using Dijkstra’s algo-
rithm. Show your working with tables. [15]
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Q4. A medical disease occurs in1% of the population. In8 out of 10 cases, where
the patient has the disease a new screening procedure gives a positive result. If
the patient does not have the disease there is a5% chance that the procedure still
produces a positive result.

a) Draw a tree diagramm for the procedure above with the eventsC : patient
has the disease andS : Screening test gives a positive result. [4]

b) Determine the probability that a randomly selected individual does not have
the disease and gives a positive result and that a randomly selected individ-
ual gives a positive result on the test. [4]

c) How large is the probability that a person with a positive test result actually
got the disease? [4]
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Q5. Consider a sample of size 12 about the load of stock funds.

0%, 3%, 2%, 2%, 1%, 0%, 1%, 4%, 1%, 0%, 1%, 2%

Calculate the absolute and relative frequency of each load and draw a vertical
bar graph for the sample. [5]

Q6. Consider the following sample.

0, 4, 2, 5, 3, 5, 7, 8, 7, 9, 8, 5, 5, 6, 1

a) Calculate the arithmetic meanx̄ and the sample variances2. [4]

b) Calculate the inter-quartil-rangeIQR and the medianxmed of the
sample. [4]

c) Draw a box-plot for the sample. Are there any outliers? [5]

Q7. Consider the following sample of returns on stock funds.

4.2%, 1.8%, 9.8%, 6.2%, 0.3%, 2.6%, 7.9%, 5.5%,

6.7%, 3.8%, 2.9%, 5.9%, 7.1%, 4.3%, 7.7%

Divide the sample into classes of width2 and draw the corresponding histogramm.
Make a statement about the modality and the skewness of the histogramm. [6]

Q8. Calculate the volume of the parallelepiped spanned by the three vectors

a =




0
4
−2


 b =




3
0
8


 and c =




1
5
−8


 .

[5]

Q9. a) Letα ∈ R andA =

(
α− 5 −4
4α− 2 2α

)
. Find the values for which

det A = 0

holds. [4]
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b) Calculate the determinant of the matrix

B =



−1 5 3
−2 7 3
−4 −1 −9




[5]

Q10. Calculate the matrix representation of the linear mapf : R3 7→ R3

f(x, y, z) =




ln(4)z − x
12y + 25z

sin(5)x + 8y − 3z


 .

[6]
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CM0167 Exam Formula Sheet

The vector product in R3:

The vector product for two three-dimensional vectorsv =




v1

v2

v3


 andw =




w1

w2

v3


 is

given by

v × w =




v2w3 − v3w2

v3w1 − v1w3

v1w2 − v2w1



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