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Iremos ver o uso da abordagem de programacao orientada a objeto (object-oriented
programming (OOP)).

Nosso objetivo € usar este paradigma para desenvolvermos nossos codigos com a
implementacao dos algoritmos de computacdo bioinspirada. A aplicacdo da OOP
baseia-se no conceito de objeto. O uso de objetos permite a representacao de objetos
reais como objetos do programa. Em OOP montamos classes que sdo usadas para
criarmos objetos.
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Objetos reais tém caracteristicas que chamamos em OOP de atributos. Objetos reais
podem apresentar comportamentos, que em OOP chamamos de métodos. Por
exemplo, um programa para simular um robd pode ter capacidade memdria, poténcia
do motor de movimento, autonomia da bateria como atributos. Os métodos podem ser
falar, andar, responder perguntas etc...

Vamos discutir os principais conceitos de OOP a partir do estudo de programas simples.

Hi human.
I’m an object. Resistance is futile.

_—
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Abaixo temos o codigo do programa robotl.py. O programa inicia com a definicdo da
classe Robot. Usamos o comando class seguido do nome da classe. Nao € obrigatorio,
mas € comum usarmos nomes de classe que iniciam com letra maiuscula.

Apds o0 nome da classe, colocamos a palavra reservada object. No presente caso, a
classe Robot é baseada no objeto, um tipo fundamental interno de dado da linguagem
Python. Uma classe pode ser baseada numa outra classe previamente definida.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""" Simple class for a robot™"
# Constructor method
def __init__ (self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 4
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Em seguida definimos a docstring com uma breve descricao da classe. A docstring €
montada de forma similar as docstrings de fungdes.

Agora temos a definicao do método construtor. Este € método € invocado toda vez que
é criado um objeto da classe Robot. Veja que a definicdo do método construtor ocorre
com o comando def __init__ (). Usamos o comando def para definicdo de métodos de
uma classe. O método construtor € muito util, sendo frequente seu uso para cada
classe. Um dos usos do meétodo construtor € na atribuicao de valores iniciais a atributos
de um objeto. No programa robotl.py nao usamos tal recurso. Aqui usamos o meétodo
construtor para mostrarmos uma mensagem na tela.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""" Simple class for a robot
# Constructor method
def __init__(self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 5
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Podemos ter os atributos de um objeto automaticamente criados e inicializados logo
depois que este € inicializado. A classe Robot tem um método construtor que cria e
inicializa o atributo name. O método construtor mostra a mensagem “\nA new robot has
been built!”. Em seguida é criado um novo atributo, name, para o novo objeto que usa o
valor do parametro name como valor. Desta forma, a linha de cdédigo no programa
principal, r2d2 = Robot("R2D2"), tem como resultado a criacdo de um novo objeto da
classe Robot, com o atributo name definido como “R2D2”. Por ultimo, o objeto é
atribuido a variavel r2d2.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""" Simple class for a robot
# Constructor method
def __init__(self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 6
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A palavra reservada self tem como funcao receber a referéncia a um objeto invocando
um meétodo. Assim, por meio do self, um método pode acessar o objeto invocando ele e
acessar os atributos e métodos do objeto.

No método construtor, o parametro self recebe uma referéncia ao novo objeto da classe
Robot, enquanto o parametro name recebe a string “R2D2".

A linha de cddigo self.name = name cria o atributo name para o objeto e define o seu
valor com o valor do parametro name, que é “R2D2".

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot™"
# Constructor method
def __init__(self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 7
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O método talk() é definido usando-se o comando def. Veja que temos self como
parametro do método, com a funcgéo ja descrita. O método talk() € simplesmente uma
funcao print(). Veja que podemos pensar nos métodos como fungdes associadas a um
objeto. Os métodos de uma dada classe tém que necessariamente ter o parametro self.
Que no método talk() nao € usado, mas tem que estar presente.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""" Simple class for a robot
# Constructor method
def __init__(self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 8
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No programa principal, a linha de cédigo r2d2 = Robot("R2D2") cria um novo objeto da

classe Robot a atribui este objeto a variavel r2d2.
Vocé pode atribuir o novo objeto a qualquer variavel, desde que siga as regras de

variaveis do Python.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""" Simple class for a robot
# Constructor method
def __init__(self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()

def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 9
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Por ultimo, o programa principal invoca o método talk(). Usamos a notacao dot (.).
A linha de cdédigo r2d2.talk() simplesmente invoca o método talk() de um objeto da
classe Robot, que foi previamente atribuido a variavel r2d2.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""" Simple class for a robot
# Constructor method
def __init__(self, name):
print(*  \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print(*  \ nHi. I'm an instance of class Robot.")

def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Invoking the method talk()
r2d2.talk() 10
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Abaixo temos o resultado de rodar o programa robotl.py.

A new robot has been built!

Hi. I'm an instance of class Robot.

Hi. I'm an instance of class Robot.

11
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No programa robot2.py modificamos o método talk() de forma que podemos mostrar o
nome atribuido ao parametro name. A modificagcdo do método esta em destaque me
vermelho.

# Program to illustrate the basic concepts of class, objects, and methods

class Robot(object):
# Constructor method
def __init__ (self, name):
print(" \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print("  \ nHi. I'm an instance of class Robot. My name is ",self.name)
def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Instantiating an object of the Robot class and assigns it to the variable c3p0
c3p0 = Robot("C3P0")
# Invoking the method talk()
r2d2.talk()
# Invoking the method talk()

c3pO0.talk()
12

main()




@, python

www.python.org

Para criarmos multiplos objetos da classe Robot, temos que ter uma linha de coddigo
para cada novo objeto a ser criado. Obviamente usamos como argumento strings

distintas, como indicado no codigo abaixo.

ApOs a criacao dos objetos, podemos invocar o meétodo talk() para cada objeto criado.

# Program to illustrate the basic concepts of class, objects, and methods

class Robot(object):
# Constructor method
def __init__ (self, name):
print(" \ nA new robot has been built!")
self.name = name
# Method talk()
def talk(self):
print("  \ nHi. I'm an instance of class Robot. My name is ",self.name)
def main():
# Instantiating an object of the Robot class and assigns it to the variable r2d2
r2d2 = Robot("R2D2")
# Instantiating an object of the Robot class and assigns it to the variable c3p0
c3p0 = Robot("C3P0")
# Invoking the method talk()
r2d2.talk()
# Invoking the method talk()
c3p0.talk()

main()

13
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# python

Abaixo temos o resultado de rodar o programa robot2.py.
A new robot has been built!

A new robot has been built!

Hi. I'm an instance of class Robot. My name is R2D2

Hi. I'm an instance of class Robot. My name is C3P0

Hi. ’'m an instance of class Robot My name is R2D2.

7 Hi. I'm an instance of class Robot My name is C3PO.

> -l —
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Por meio do método __ str () podemos criar uma string que sera mostrada toda vez
que usarmos a fungao print() para um objeto da classe. No exemplo em vermelho
abaixo, temos a definicao da string. Veja que usarmos o comando return.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):

# Constructor method

def __init_ (self, name):
print("  \ nA new robot has been built!")
self.name = name

def _str_ (self):

rep = "Robot object \'n"
rep += "name: " + self.name +" \'n"
return rep

# Method talk()

def talk(self):

print"  \ nHi. I'm an instance of class Robot. My name is ",self.name)

def main():

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

# Invoking the method talk()

r2d2.talk()

# Invoking the method talk()

c3p0.talk()

print(" \ nPrinting r2d2:")

print(r2d2)

print(" \ nDirectly accessing r2d2.name:")

print(r2d2.name) 15
main()
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No programa principal, a linha de codigo print(r2d2) garante que a string definida no
meétodo __ str () seja mostrada na tela.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
# Constructor method
def __init_ (self, name):
print("  \ nA new robot has been built!")
self.name = name
def str_ (self):

rep = "Robot object \'n"
rep += "name: " + self.name +" \'n"
return rep

# Method talk()

def talk(self):

print"  \ nHi. I'm an instance of class Robot. My name is ",self.name)

def main():

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

# Invoking the method talk()

r2d2.talk()

# Invoking the method talk()

c3p0.talk()

print(" \ nPrinting r2d2:")

print(r2d2)

print(" \ nDirectly accessing r2d2.name:")

print(r2d2.name) 16
main()
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Para acessarmos um atributo da classe Robot fora da definicao da classe, podemos
usar a notacao dot, como indicada na linha de cédigo print(r2d2.name), onde
acessamos o valor atribuido ao name.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
# Constructor method
def __init_ (self, name):
print("  \ nA new robot has been built!")
self.name = name
def str_ (self):

rep = "Robot object \'n"
rep += "name: " + self.name +" \'n"
return rep

# Method talk()

def talk(self):

print"  \ nHi. I'm an instance of class Robot. My name is ",self.name)

def main():

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

# Invoking the method talk()

r2d2.talk()

# Invoking the method talk()

c3p0.talk()

print(" \ nPrinting r2d2:")

print(r2d2)

print(" \ nDirectly accessing r2d2.name:")

print(r2d2.name) 17
main()
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# python

Abaixo temos o resultado de rodar o programa robot3.py.

A new robot has been built!

A new robot has been built! Hi. I'm an instance of class
Hi. I'm an instance of class Robot. My name is R2D2 Robot My name is C3PO0.
Hi. I'm an instance of class Robot. My name is C3P0
Printing r2d2:

Robot object
name: R2D2

Directly a  ccessing r2d2.name:
R2D2

Hi. I'm an instance of class Robot My name is R2D2.

-

18
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O programa robot4.py define um atributo da classe Robot que conta o numero de
objetos da classe Robot que s&o criados.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot™"

total =0
# Define a static method
@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 19
main()
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A linha de cdédigo total = O cria um atributo total e atribui o valor 0 a ele. Variaveis
definidas fora dos métodos sao atributos da classe.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 20
main()
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Esta linha de codigo € executada uma vez, antes mesmo da criagao do objeto. Os
atributos de classes podem ser usados mesmo sem objetos.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 21
main()
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A linha de cdédigo print(Robot.total) acessa o valor do atributo Robot.total, antes da
criagao de um objeto da classe Robot.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 22
main()
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A linha de cddigo print("\nThe total number of robots is", Robot.total) acessa o valor do
atributo Robot.total, no método estatico status()

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 23
main()
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A linha de cdédigo Robot.total += 1 atualiza o valor do atributo Robot.total, no método
construtor.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 24
main()
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Na definicao do método estatico status() usamos o decorador @staticmethod que indica
que as linhas seguintes definem um meétodo estatico.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 25
main()
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O meétodo estatico status() mostra na tela o valor atualizado do atributo de classe
Robot.total.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot™"

total =0
# Define a static method
@@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 26
main()
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No programa principal, a linha de codigo Robot.status() invoca o método estatico
status(), que mostra o valor atualiza do atributo Robot.status().

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 27
main()
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Na ultima linha de codigo do programa principal, acessamos o valor do atributo
Robot.total, apds a criagcao de dois objetos.

# Program to illustrate the basic concepts of class, objects, and methods
class Robot(object):
""Simple class for a robot

total =0
# Define a static method
@@taticmethod
def status():
print("  \ nThe total number of robots is", Robot.total )

# Constructor method

def __init__ (self, name):
print" \ nA new robot has been built!")
self.name = name
Robot.total +=1

def  str _ (self):

rep = "Robot object \ n"
rep += "name: " + self.name + " \ n"
return rep
# Method talk()
def talk(self):
print("  \ nHi . I'm an instance of class Robot. My name is ",self.name)
def main():
print("  \ nAccessing the class attribute Robot.total  :", end="")

print( Robot.total )

# Instantiating an object of the Robot class and assigns it to the variable r2d2

r2d2 = Robot("R2D2")

# Instantiating an object of the Robot class and assigns it to the variable c3p0

c3p0 = Robot("C3P0")

Robot.status ()

print("  \ nAccessing the class attribute Robot.total M oend="")

print( Robot.total ) 28
main()
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Abaixo temos o resultado de rodar o programa robot4.py.

Accessing the class attribute Robot.total
A new robot has been built!
A new robot has been built!

The total number of robots is 2

Accessing the class attribute Robot.total
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Sequéncia de Fibonacci

Programa: fibonacci.py

Resumo

Programa para gerar a sequéncia de Fibonacci. O programa tem uma classe chamada
Fibo(). A sequéncia sera gerada no meétodo generate Fibonacci(). Ha um meétodo,
chamado show_list(), que mostra a sequéncia na tela. O programa também tera os
meétodos construtore  str ().
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A seqguir temos a lista de programas da presente aula.
Lista de programas:

robotl.py

robot2.py

robot3.py

robot4.py
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This text was produced in a HP Pavillon dm4 notebook with 6GB of
memory, a 500 GB hard disk, and an Intel® Core® i7 M620 CPU @ 2.67
GHz running Windows 7 Professional. Text and layout were generated
using PowerPoint 2007 and graphical figures were generated by Matplotlib
and the screen on slide 2 was captured from the site scikit-learn.org. The
image on the first slide was taken from

on March 16t 2018. This text uses Arial font.
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