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Tentan har flervalsfragor dér minst ett svarsalternativ &r korrekt. Om man svarar fel eller inte har
exakt antal rédtta alternativ far man noll podng pa fragan.

Man maste bli godkénd pa del A (4 réatt pa 8 fragor) for att del B ska réittas.

Del B bestér av fragor med varierande poéng (totalt 12 podng).

Inga import (Pythons standardbibliotek eller externa bibliotek) far anvindas om de inte ndmns
eller finns med i uppgiften. Man far anvénda inbyggda funktioner som len, range och map.

All kod avser Python 3, dvs inte t.ex. Python 2.7
Hjidlpmedel: Ett A4 med sd mycket information du vill. Du far skriva pa bada sidorna.
Betygsgréanser: E: 10, D: 12, C: 14, B: 16, A: 18, av maximala 20.

Del A: flervalsfragor

Var sndll samla svaren pa del A pa ett svarspapper.

1. Vad innehéller s efter att man kort kodsnutten till hoger?

rr

A
B. "tillLycka’
C.
D
E

"Lyckatill’

. TakcyLllit’

. ’1litakeyLl’

for x in ['Lycka', 'till']:
for y in x:
s =y + s

2. Vilka av foljande nyckelord i Python anvéinds for felhantering?

A. raise
B. yield
C. try
D. except
E. break
3. Givet xs = [0,1,2,3,4,5]
A. print ([ x for x in xs if x % 2 != 0])
B. print (xs[1][3][51])
C. print (xs[0:1:3])
D. print ([xs[1],xs[3],xs[5]1])
E. print ([xs[1]] + [xs[3]] + [xs[5]1])

4. Vad skrivs ut av koden till héger?

=9 Q%>

3
4
5
6

Inget da det blir ett sirfall eftersom man inte far
skriva x += x

, vilket eller vilka av foljande print-uttryck skriver ut listan [1,3,5]17

x = 3
def f (x,y=2):
X += X

print (x + y)

£(1)



5.0md = (’e’, [4, 'e’], 'tenta’, { ’"a’: 1, 2 : ’e’} ), vilket eller vilka av foljande alter-
nativ kan man skriva for att komma at ett "e’?

A. d[o]

B. dri11121
C. dr21111]
D. di311e"1
E. d[3][2]

6. Vad blir resultatet av koden till hoger?

def f (x)
A O if x == 0:
return x
B. 1 elif x % 2 == 0:
C. 2 return x + f(x-1)
else:
D. 3 return x - f(x-1)
E. 4 print (£ (5))
7. Hur méanga ganger anropas print nir man kor koden till hoger?
A. 1 gang =1
B. 2 ganger e
C. 3 ganger while i < 4 and j < 8:
N print(i, ",", 3J)
D. 4 ganger o= 1
E. 5 ganger =1

8. Hur ménga kombinationer av tilldelningar av True/False for variablerna x och y finns det som gor
uttrycket (x and y) or (not x and not y) sant?

5o QW
N I )

Del B: kodfragor
Var sndll anvind ett papper till varje fraga i del B. Delfragor far gdrna l0sas pd samma papper.
9.

A. Skriv en funktion sum_keys (d) som tar in en uppslagstabell d dir alla nycklar &r tal och returnerar
summan av nycklarna. (1p)

Exempelanvindning:

[In: ] ex_dictl = {1 : 2, 3 : 4, 5 : 6 }
[In: ] ex_dict2 = { 2 : 0, 7 : 5, 8 : 3}
[In: ] print (sum_keys (ex_dictl))

[Out:] 9

[In: ] print (sum_keys (ex_dict2))

[Out:] 17

B. Skriv en funktion max_value (d) som tar in en uppslagstabell d dér alla vdrden &r tal och returnerar
det storsta av dem. (1p)



Exempelanvindning (med samma ex_dictl och ex_dict2 som ovan):

[In: ] print (max_value (ex_dictl))
[Out:] 6
[In: ] print (max_value (ex_dict2))
[Out:] 5

10. Néir man laser en text spelar det ofta inte sa stor roll om bokstéver i mitten av ord é&r i fel ordning.
Exempelvis ser man latt att “prorgammreing” egentligen borde vara “programmering”. Det ar i regel
lattare att lasa ord dar bokstéver ar omkastade sa lange bokstéverna i borjan och slutet &dr ratt. Ni ska
hér skriva en funktion som kastar om bokstéver i mitten av strdngar, men behéaller ett antal bokstéver
i borjan och slutet i ritt ordning.

A. Skriv f6rst en funktion shuffle_letters(s) som kastar om bokstéverna i stringen s. (2p)
Algoritmidé:
1. Skapa en tom utdatastring out.
2. Generera ett slumpmissigt tal x mellan 0 och len (s)-1.
3. Plocka ut och ta bort bokstaven pa position x i s och lagg den till out.
4. Fortsétt pa samma sétt tills du plockat ut alla bokstéver i s och lagt dem till out.
5. Returnera out.

Tips: for att fa ett sSlumpmaéssigt tal x mellan 0 och 1en (s) -1 kan man skriva x = randrange (len(s)).
Obs: man far inte anvinda nagon annan funktion fran random biblioteket &n randrange.

Exempelanvindning:

[In: ] print (shuffle_letters ("programmering"))
[Out:] grpiaroemmnrg

B. Skriv en funktion shuffle_letters_in_middle (s,n) som tar in en stréng s och ett tal n och
kastar om bokstdverna n steg fran borjan och slutet av striangen. De n férsta och sista bokstéverna
ska alltsd inte kastas om medan de i mitten ska det. Man kan anta att len(s) > 2 x n sd att det
ar nagra bokstiaver som ska kastas om. (1p)

Exempelanvindning:

In: print (shuffle_letters_in_middle ("programmering", 3))
Out proagmermring
In: print (shuffle_letters_in middle ("programmering", 4))

print (shuffle_letters_in middle ("programmering",5))

[ ]
[ ]
[ ]
[Out:] progmmaerring
[ ]
[ ] progrmamering

11.

A. Skriv en hogre ordningens funktion iterate (f, x,n) som returnerar en lista av langd n dér elemen-
tet pa index i &r f applicerad i ganger pa x. Listan ska alltsa ha formen [x, f (x),f(f(x)),...]
dér det sista elementet ar £ applicerad n-1 ganger pa x. (2p)
Exempelanvindning:

[In: ] def double(x): return 2 * x
[In: ] print (iterate (double,1,10))
[Out:] [1, 2, 4, 8, 16, 32, 64, 128, 256, 512]

B. Istéllet for att ge double ett namn ovan skulle man kunna anvénda sig av en anonym funktion (d.v.s.
ett lambda-uttryck) istéllet. Vad ska man byta ut 22?2 mot i koden nedan f6r att uppné detta? (1p)

[In: ] print (iterate(???,1,10)
[Out:] [1, 2, 4, 8, 16, 32, 64, 128, 256, 512]

12. Du har nyligen fatt jobb pa ett svenskt IT-bolag inom musikbranschen och din forsta uppgift pa ditt
nya jobb ar att skriva klasser for att representera delar av deras musikkatalog.



A. Skriv en klass song som representerar en lat. Klassen ska ha en konstruktor som later anvindaren
sitta instansattributen artist, name, och length. Artistens namn (artist) och latnamn (name),
representeras m.h.a. stringar. Latens langd (1ength) representeras som ett par (m,s) dir m och s
ar latens langd i minuter och sekunder, si (4,59) dr en 4 minuter och 59 sekunder lang lat. (1p)
Klassen ska dven ha en __str__ metod som returnerar en string pa formen artist - name (se
nedan for exempel pa hur det ska se ut). (1p)

Exempelanvindning:

[In: ] sl = Song("Bruce Springsteen", "The Ties That Bind", (3,33))
[In: ] s2 = Song("Bruce Springsteen", "Hungry Heart", (3,19)

[In: ] s3 = Song("Bruce Springsteen", "The River", (4,59))

[In: ] print(sl)

[Out:] Bruce Springsteen - The Ties That Bind

[In: ] print(s2)

[Out:] Bruce Springsteen - Hungry Heart

[In: ] print(s3.length)

[Out:] (4, 59)

B. Skriv en klass A1bum som representerar ett album. Konstruktorn ska lata anvéindaren sétta instansat-
tributen artist, name, och songs vilka innehéaller artistens namn (artist), albumets namn (name)
och en lista songs med latarna pa albumet (d.v.s. en lista med element av typ Song). Konstruktorn
ska &ven kontrollera att artist matchar artistnamnet pé alla latar som man ldgger till och om detta
inte dr fallet ska ett valueError lyftas (for enkelhets skull kan man anta att det bara &r en artist
pa skivan, s& inga samarbeten med andra artister). (2p)

Exempelanvindning:

[ ] a = Album("Bruce Springsteen","The River", [sl,s2,s3]
[ ] print (a.artist)

[Out:] Bruce Springsteen

[ ] b = Album("Johnny Cash","I Walk The Line", [sl,s2,5s3])
[ ] Traceback (most recent call last):

ValueError: All songs must have the same artist as the artist on the album
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The exam contains multiple-choice questions where at least one option is correct. If you answer
incorrectly or do not select the exact number of correct options, you get zero points for that
question.

You must pass part A (4 correct answers out of 8) for part B to be graded.
Part B consists of questions with varying points (a total of 12 points).

No import (Python’s standard library or external libraries) may be used unless specified or included
in the task. You may use built-in functions like len, range, and map.

All code refers to Python 3, i.e., not e.g., Python 2.7
Help: One A4 sheet with as much information as you wish. You may write on both sides.
Grading: E: 10, D: 12, C: 14, B: 16, A: 18, out of a total of 20.

Part A: Multiple choice questions

Please collect the answers to part A on one answer sheet.

1. What does s contain after running the code snippet on the right?

’

4

A
B
C.
D
E

’

4

14

’

tillLycka’

Lyckatill’ for x in ['Lycka', 'till']:
for y in x:

akcyLllit’ s =y +s

llitakcyL’

2. Which of the following keywords in Python are used for error handling?

A
B
C.
D
E

. raise
. yield

try

. except
. break

3. Given xs = [0,1,2,3,4,5], which of the following print expressions will output the list [1,3,5]7

=0aQw>

print

o

[ x for x in xs if x % 2 != 01])

print (xs[1][3][5])

print

print

(
(
print (xs[0:1:3])
(
(

[xs[1],xs[3],xs[5]])
[xs[1]] + [xs[3]] + [xs[5]])

4. What is printed by the code to the right?

=9 Q%>

3
x =3
4
s def f(x,y=2):
X += x
6 print (x + y)
Nothing, as you get an exception as you cannot £(1)

write x += x



5. Ifd = (’e’, [4, "e’], 'exam’, { 'a’: 1, 2 : ’e’} ), which of the following options can be
used get an "e’?

A. d[o]

B. dri11121
C. dr21111]
D. di311’e"1
E. d[3]1[2]

6. What is the result of the code to the right?

=m0 aw»
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def f (x):
if x ==
return x
elif x $ 2 == 0:
return x + f(x-1)
else:
return x - f(x-1)
print (£ (5))

7. How many times is print called when the code to the right is run?

1 time
2 times
3 times

4 times

=9 a®m»

5 times

i=1
Jj =4

while i < 4 and j < 8:
i, """, J)

8. How many combinations of assignments of True/False to the variables x and y make the expression
(x and y) or (not x and not y) true?

mo0aQw >
B W N — O

Part B: Code questions

Please use one piece of paper for each question in Part B. Subquestions can be solved on the same paper.

9.

A. Write a function sum_keys (d) that takes a dictionary d where all keys are numbers and returns the
sum of the keys. (1p)
Example:

[In: ] ex dictl = { 1 : 2, 3 : 4, 5: 6}
[In: ] ex_dict2 = {2 : 0, 7 : 5, 8 : 3}
[In: ] print (sum_keys (ex_dictl))

[OQut:] 9

[In: ] print (sum_keys(ex_dict2))

[out:] 17

B. Write a function max_value (d) that takes a dictionary d where all values are numbers and returns
the largest of them. (1p)



Example (using the same ex_dict1 and ex_dict2 as above):

[In: ] print (max_value (ex_dictl))
[Out:] 6
[In: ] print (max_value (ex_dict2))
[Out:] 5

10. When reading a text, it often doesn’t matter if letters in the middle of words are in the wrong order. For

11.

example, it’s easy to see that “prorgammreing” should actually be “programmering” (“programming”
in Swedish). It is usually easier to read words where the letters are scrambled as long as the letters
at the beginning and end are correct. You should write a function that scrambles the letters in the
middle of strings, but keeps a certain number of letters at the beginning and end in the correct order.

A. First, write a function shuffle_letters(s) that shuffles the letters in the string s. (2p)

Algorithm idea:

Create an empty output string out.

Generate a random number x between 0 and len(s) -1.

Extract and remove the letter at position x in s and add it to out.

Continue in the same way until you have extracted all the letters in s and added them to out.
Return out.

Crks e

Tip: To get a random number x between 0 and len (s) -1, you can write x = randrange (len(s)).
Note: you may not use any other function from the random library than randrange.

Example:
[In: ] print (shuffle_letters ("programmering"))
[Out:] grpiaroemmnrg

. Write a function shuffle_letters_in_middle (s,n) that takes a string s and a number n and

scrambles the letters n steps from the beginning and end of the string. The n first and last letters
should hence not be scrambled while the ones in the middle should be. You can assume that

len(s) > 2 x n so that there are some letters to scramble. (1p)
Example:

[In: ] print(shuffle_letters_in_middle ("programmering", 3))

[Out:] proagmermring

[In: ] print(shuffle_letters_in_middle ("programmering", 4))

[Out:] progmmaerring

[In: ] print(shuffle_letters_in_middle ("programmering”,5))

[Out:] progrmamering

. Write a higher-order function iterate (£, x,n) that returns a list of length n where the element at

index i is f applied i times to x. The list should thus have the form [x, f (x), f(f(x)), ...] where
the last element is £ applied n-1 times to x. (2p)
Example:

[In: ] def double(x): return 2 * x

[In: ] print (iterate (double,1,10))

[out:] [1, 2, 4, 8, 16, 32, 64, 128, 256, 512]

. Instead of giving double a name as above, one could use an anonymous function (i.e. a lambda

expression) instead. What should you replace 227 with in the code below to achieve this?  (1p)

[In: ] print (iterate(?2?,1,10)
[Out:] [1, 2, 4, 8, 16, 32, 64, 128, 256, 512]

12. You have recently started working at a Swedish IT company in the music industry, and your first task

is to write classes to represent parts of their music catalog.



A. Write a class Song that represents a song. The class should have a constructor that allows the user
to set the instance attributes artist, name, and length. The artist’s name (artist) and song
name (name) are represented as strings. The song length (1ength) is represented as a tuple (m, s)
where m and s are the song’s length in minutes and seconds, so (4,59) is a song that is 4 minutes

and 59 seconds long. (1p)
The class should also have a __str__ method that returns a string of the form artist - name (see
below for an example of what this should look like). (1p)
Example:

[In: ] sl = Song("Bruce Springsteen","The Ties That Bind", (3,33))

[In: ] s2 = Song("Bruce Springsteen", "Hungry Heart", (3,19)

[In: ] s3 = Song("Bruce Springsteen", "The River", (4,59))

[In: ] print(sl)

[Out:] Bruce Springsteen - The Ties That Bind

[In: ] print(s2)

[Out:] Bruce Springsteen - Hungry Heart

[In: ] print(s3.length)

[Out:] (4, 59)

B. Write a class A1bum that represents an album. The constructor should allow the user to set the
instance attributes artist, name, and songs, which contain the artist’s name (artist), the album’s
name (name), and a list of the songs on the album (songs) which is a list of song objects. The
constructor should also check that the artist matches the artist name on all songs added, and if
this is not the case, a valueError should be raised (for simplicity, you can assume there is only one

artist on the album, so no collaborations with other artists). (2p)
Example:
In a = Album("Bruce Springsteen","The River", [sl,s2,s3]

[ ]

[ ] print (a.artist)

[Out:] Bruce Springsteen

[ ] b = Album("Johnny Cash","I Walk The Line", [sl,s2,s3])
[ ] Traceback (most recent call last):

ValueError: All songs must have the same artist as the artist on the album



