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Programming fundamentals in Python,
Applied Data Science.

Dlorio Barcelona, practice 2: Types of variables (basic
syntax).
Below you can find a possible solution of my proposed points. Keep in mind that there may be
other ways to solve the practice.

Exercises and theoretical questions.
Point 1
Show the result of the following operations and answer the questions:

a = 5/2

b = 5//2

c = 2 * 3

d = c

d = 7 * 2

a) What is the value of a and b? Why do they have different values?

b) What is the value of c and d? Because?

The value of a is:  2.5 
The value of b is:  2 

Argument

In the first line we find that the variable a  contains the 5/2 division using the operator / . This
operator performs the real division between two integers. So we get a decimal number as a result,
2.5. Instead, the variable b  uses the // operator, which expresses the integer division. Therefore,
the result of the operation must be an integer, in this case 2.

In [2]: # Answer  
 
# a)  
 
a = 5 / 2 
b = 5 // 2 
 
print("The value of a is: ", a) 
print("The value of b is: ", b) 

In [3]: # Answer  
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The value of c is:  6 
The value of d is:  14 

Argument

In the first line we find that the variable c  is initialized as 2 3, that is, 6. Then, a variable is created 
d  which is assigned to c , so, is given the same value as c , 6. Finally, on the third line, a new value

is assigned to d , which happens to have the value of 7 2, 14.

So the variable d  goes from having the value of 6 to having the value of 14.

Point 2
The code that is presented below does not work:

Correct the error and explain why it happens.

--------------------------------------------------------------------------- 
TypeError                                 Traceback (most recent call last) 
<ipython-input-4-734b34da80ae> in <module> 
      3 age = 20 
      4  
----> 5 print("Hello, my name is %d and I'm %d years old!" % (name, age)) 

TypeError: %d format: a number is required, not str

Hello, my name is Alex and I'm 20 years old! 

Argument

In order to use this functionality, there must be a match between the type of variable we want to
replace and the expression used. That is, if we want to replace a string, we must use the expression 
%s  which indicates that the element we want to reference is also a string. If we use %d  and the

 
# b)  
c = 2 * 3 
 
d = c 
 
d = 7 * 2 
 
print("The value of c is: ", c) 
print("The value of d is: ", d) 

In [4]: name = "Alex" 
 
age = 20 
 
print("Hello, my name is %d and I'm %d years old!" % (name, age)) 

In [5]: # Answer 
 
name = "Alex" 
 
age = 20 
 
print("Hello, my name is %s and I'm %d years old!" % (name, age)) 
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content is string, Python will return an error message, as there is a discrepancy regarding the
variable type.

Point 3
Write a program that selects the name, surname, and year of birth of the person to whom the text
refers. Show them on screen.

David Bowie was born in 1947 

David 
Bowie 
1947 

Note that in Python we will find the first element of a list or array in position 0. Therefore, if we want
to access the first element of the list we will use the index 0, that is to say, we will write frase[0] .

On the other hand when we specify a range, 6:11, the final element is not included in the final result.
That is, phrase [6:11]  will return the items corresponding to positions 6, 7, 8, 9, and 10.

Point 4
Check the following statements:

The word minim  is a palindrome (head and tail) .

Permagel  it can be constructed from words permanent  and gel .

Note: To check that a word is head and tail, display the word in reverse order.

In [6]: frase = "David Bowie was born in 1947" 
print(frase) 

In [7]: # Answer 
frase = "David Bowie was born in 1947" 
 
nom = frase[0:5]  
 
cognom = frase[6:11]  
 
an = frase[24:30]  
 
print(nom) 
print(cognom) 
print(an) 

In [8]: # Answer 
 
# We first define our base chain 
headTail = "minim" 
 
# We access the python characters in reverse order 
headTail2 = headTail[::-1] 
 
print("The word ", headTail, " in reverse order it is ", headTail2) 
 
# We create the 2 initial words 
word1 = "Permanent" 
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The word  minim  in reverse order it is  minim 
Permagel 

Point 5
Write the formula for the quadratic equation, where a, b, and c are the parameters of the equation.

Consider different values of a, b and c. In case the result is a complex number, how do we access the
imaginary part and the real part?

The result is:  (1.3691967456605067e-16+2.23606797749979j) 
Imaginary part:  2.23606797749979 
Real part: 1.3691967456605067e-16 

Point 6
Write a program that, given a day  string that refers to a day of the week, prints if the contents of
that string are a weekend day. For example, if day  is Monday , it should display a string with the
following format:

Is Monday a weekend? : False.

To solve this exercise you can look for information in Stackoverflow :
https://stackoverflow.com/questions/10406130/check-if-something-is-not-in-a-list-in-
python/10406143

We can assume that the day entered is always lowercase.

word2 = "gel" 
 
# Finally, we choose the pieces of the words  
# needed to create "Permagel" 
result = word1[0:5] + word2 
print(result) 

In [9]: # Answer 
 
# We assign the values of a, b and c 
a = 1 
b = 0 
c = 5 
 
# Then we calculate the equation (consider the positive result of the root) 
solution = (-b + (b**2 - 4*a*c)**0.5) / (2 * a) 
 
print('The result is: ', solution) 
 
# If the result is a complex number, we can access it
# in the real and imaginary part as follows: 
 
print('Imaginary part: ', solution.imag) 
print('Real part:', solution.real)  

In [11]: day = 'monday' 
 
weekend = ['saturday', 'sunday'] 
 

https://stackoverflow.com/questions/10406130/check-if-something-is-not-in-a-list-in-python/10406143
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monday is weekend? : False 

Point 7
During the last months we have seen several TV series and I would like to have a collection of notes
for each of them. For example, Joc de Trons: 9.5 .

a) What type of variable would you use to be able to store this information? Reason the answer

b) Write a program that defines a list of TV series with their respective associated notes. Then
display the name and note of three items on the screen.

Answer

a) A structure widely used to solve this problem is the dictionary , which allows us to assign a
value to a key. In this case, the key would be the name of the TV series, and the value, the note
given to it.

Game of Thrones: 9.5 
The paper house: 8.5 
Modern Family: 8 

Point 8
Due to a processing error, the sentence in Point 1 has been changed and where there were spaces
between the words the @ symbol has been placed.

David@Bowie@was@born@in@1947

Write a program that separates the items in the list, that is, instead of David@Bowie ee have two
elements, ‘David’ and ‘Bowie’.

# Answer 
 
solution = day in weekend 
print('{0} is weekend? : {1}'.format(day, solution)) 

In [12]: # Answer 
 
# b)  
 
# An easy way is to define a dictionary where the name of the series will be the key an
reviews = { 
    "Game of Thrones": 9.5, 
    "Sherlock": 9, 
    "The paper house": 8.5, 
    "Stranger things": 9, 
    "Elite": 6.5, 
    "Modern Family": 8, 
} 
 
# We show the list: 
print ('Game of Thrones: ' + str(reviews["Game of Thrones"])) 
print ('The paper house: ' + str(reviews["The paper house"])) 
print ('Modern Family: ' + str(reviews["Modern Family"])) 

In [13]: # We define the entry list 
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['David', 'Bowie', 'was', 'born', 'in', '1947'] 

Point 9
Given the following list:

[36, 4, 16, 100, 64]

Provide a return expression:

a) The sorted list:

Note: To do this section, explore the feature sorted:

[4, 16, 36, 64, 100] 

b) The maximum and minimum value of the list:

Note: To do this section, see the following table:

The maximum value is:  100 
The minimum value is:  4 

c) Note that this list we are working on is a list of the squares of even natural numbers between 1
and 10 (both inclusive).

Generate this list using the language of list comprehensions

sentence = "David@Bowie@was@born@in@1947" 

In [14]: # Answer 
 
# We separate the words using the @ symbol 
sentence_mod = sentence.split('@') 
 
print(sentence_mod) 

In [19]: # Answer 
 
# We define the list 
 
list1 = [36, 4, 16, 100, 64] 
 
list2 = sorted(list1) 
 
print(list2) 

In [21]: # Answer 
 
# We define the list  
 
list1 = [36, 4, 16, 100, 64, 36] 
 
list1_max = max(list1) 
list1_min = min(list1) 
 
print('The maximum value is: ',list1_max) 
print('The minimum value is: ',list1_min) 

In [22]: # Answer 

https://docs.python.org/3/howto/sorting.html
https://docs.python.org/3/library/functions.html
https://ca.wikipedia.org/wiki/Llista_per_comprensi%C3%B3
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[4, 16, 36, 64, 100] 

By means of list comprehensions we can write in a much more compact way lists of sequential
elements using the range () function. This function receives (usually) two parameters, an initial
number and an end number, and generates a list of items in the range (start, end). Once this list has
been created, we can apply the desired expression (in this case the square of the number) to each of
its elements.

Point 10
Write a program that, given a DNI, NIF, or NIE number (Spanish national identity document), verifies
that it is valid. The points to consider are:

That the code has a length of 9 digits, all numeric except the first (foreign) and the last (control)
which can be between specific letters.

If it is foreign, the first letter must be replaced by its corresponding number before calculating
the control digit.

The control digit (last letter) must be checked.

Note: For more information on calculating the letter, see this web.

To do this point, you may need to use loops.

 
# We define the list with natural numbers 1 to 10 
numbers = list(range(1,11)) 
squares = [ n**2 for n in numbers if n%2==0 ] 
print (squares) 

In [23]: # Answer 
 
# We ask the user to enter the number on the screen 
dni  = str(input("Enter your ID number: ")) 
 
# Table to calculate the letter 
taula = "TRWAGMYFPDXBNJZSQVHLCKE" 
 
# Foreign digits 
dig_ext = "XYZ" 
reemp_dig_ext = {'X':'0', 'Y':'1', 'Z':'2'} 
numeros = "1234567890" 
dni = dni.upper() 
 
# We check that the dni has 9 elements 
if len(dni) == 9: 
    dig_control = dni[8] 
    dni = dni[:8] 
     
    # In the case of being a foreign number (with XYZ), it is transformed into the usua
    if dni[0] in dig_ext: 
        dni = dni.replace(dni[0], reemp_dig_ext[dni[0]]) 
     
    # It is checked that everything is numbers and that the letter is correct 
    if(len(dni) == len([n for n in dni if n in numeros]))&(taula[int(dni)%23] == dig_co
        print("The number entered is correct!") 

http://www.interior.gob.es/ca/web/servicios-al-ciudadano/dni/calculo-del-digito-de-control-del-nif-nie
https://es.wikipedia.org/wiki/Python#Bucle_for
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Enter your ID number: 47859875A 
The number entered is correct! 

    else:  
        print("The number entered is less than 9 characters.")     
else:  
    print("") 


