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Don’t forget to mention your group number (-1 if you don’t mention it) The exercices in this exam are
independants. Within the same exercice, you must use the functions that you have written in the previous questions
whenever possible. Each function should be written using Python, and you must specify the constraints of the
parameters (1 point). However, documentation is not requested unless the question explicitly mentions it.

Exercise 1 : Code understanding
Question 1 (5 points) For each of the following sequence of instructions, give the type and value of the variable n

after execution of the whole sequence. If you think there is an error, write “error” and explain why.

1. a = 10
b = 20
n = (a == b) or (b > a)

2. n = 0
for x in range(10, 21):

n = 1 + n

3. y == 3
n = y - 1

4. def addition(a, b):
return a + b

n = addition(addition(5, 4), 1) / 2

5. n = len('Hello !')
if n == 7:

n = n + 1
elif n == 8:

n = n + 2
else:

n = n + 10

Exercise 2 : The mystery function
Here is the definition of a Python function :

def mystery(n):
res = ''
for k in range(n, 0, -1):

res = res + str(k) + '-'
return res + '0'

Hint : the function str() transfroms a number passed as a parameter into string.

Question 1 (2 points) Give the different values taken by n, k and res during the execution of mystery(4). You
should give details about :
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• The values before entring the loop for;
• The values after each iteration of the loop for;
• The returned value issued after this call

Exercise 3 : Predicates
Question 1 (2 points) Write a predicate (function that returns a bool) called predicate1() that takes as parameters

3 strictly positive integers x,y, and n and returns the value true if and only if the value of 12𝑥 equals the value
of (1 + 𝑦)𝑛. Example :

>>> predicate1(3, 5, 2)
True
>>> predicate1(1, 5, 2)
False

Question 2 (3 points) Write a function called predicate2() that takes as parameter 3 strictly positive integers x,y
and n and returns the value true if the value of 𝑥 is greater than or equal to the integer result of the division of
(1 + 𝑦) by 𝑛. Write the full documentation (docstring and doctests) of this function. Example :

>>> predicate2(3, 5, 2)
True
>>> predicate2(1, 5, 2)
False

Exercise 4 : The scrabble game
The goal of the scrabble game is to build words with the highest possible score. The score is the sum of points of each
letter that compose the word. The point of each letter is correlated with its frequency in the language that we are
playing in. For the french version, the points are :

• 1 point : A, E, I, L, N, O, R, S, T, U
• 2 points : D, G, M
• 3 points : B, C, P
• 4 points : F, H, V
• 8 points : J, Q
• 10 points : K, W, X, Y, Z

Question 1 (2 points) Write a function nb_points() that takes as a parameter a letter in capital letter and returns
an integer that matches the number of points of this letter. Example :

>>> nb_points('B')
3
>>> nb_points('A')
1

Hint : The instruction in returns True if the character is in the string, otherwise False. Example :

>>> 'a' in 'Hello'
False
>>> 'e' in 'Hello'
True

Question 2 (2 points) Write a function calculate_score() that takes a word written in capital letter as parameter
and returns an integer that represents the total number of points of the word. Example :

>>> calculate_score('HELLO')
8
>>> calculate_score('ZEN')
12

Question 3

(2 points) Write a functionthe_highest_score() that takes as parameter two words written in capital letters,
and returns the word that has the highest score. PS: We admit that the two words have a different score from
each other Example:

>>> the_highest_score('HELLO', 'ZEN')
'ZEN'
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