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Functions

• Natural from maths

• Represent a sequence of actions 
• Using a name

• With explicit parameters i.e. what you need 

• With explicit result i.e. values after return
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function

https://www.tutorialspoint.com/python/python_functions.htm
https://www.datacamp.com/community/tutorials/functions-python-tutorial

https://www.tutorialspoint.com/python/python_functions.htm
https://www.datacamp.com/community/tutorials/functions-python-tutorial
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The math inspiration
def f(x): 

return math.sin(x)

def f(x): 
return x**2

def f(x): 
return math.sqrt(x)

def f(x): 
return 1/x

def f(x,y): 
return x**2 + y**2
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The math inspiration

def p(x): 
return x**2 + 2*x + 3

def pol(a,b,c,x): 
return a*(x**2) + b*x + c

P(1) < = >  pol(1,2,3,1)

Do you agree?



40379 – Fundamentos de Programação | jfernan@ua.pt

The math inspiration

def p(x): 
return x**2 + 2*x + 3

def pol(a,b,c,x): 
return a*(x**2) + b*x + c

Do you agree?

p(p(1)) < = >  pol(1,2,3,pol(1,2,3,1))
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Factorial (n!)

U0 = 1 se n=0

Un+1 =  n *  Un se  n>0

def factorial( n ):

if n=0 :

return 1

else:

return n * factorial( n-1)

3! < = >  factorial( 3 )
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A way to “encapsulate” fixed 
content…

Do you agree?

< = > 
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… and call it using a simple name

Do you agree?

< = > 
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Functions as chuncks of related 
code…
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Referred using a smaller name 
with parameters
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Lambda
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lambda

https://www.w3schools.com/python/python_lambda.asp
https://realpython.com/python-lambda/
https://www.geeksforgeeks.org/python-lambda-anonymous-functions-filter-map-reduce/

https://www.w3schools.com/python/python_lambda.asp
https://realpython.com/python-lambda/
https://www.geeksforgeeks.org/python-lambda-anonymous-functions-filter-map-reduce/
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lambda

intervalo1 = lambda a, b : (b,a) if a>b else  (a,b)

intervalo1 = lambda a, b : if a>b : (b,a) else: (a,b)

https://realpython.com/python-lambda/

https://realpython.com/python-lambda/
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lambda

intervalo1 = lambda a, b : (b,a) if a>b else  (a,b)

intervalo1 = lambda a, b : if a>b : (b,a) else: (a,b)

https://realpython.com/python-lambda/

https://realpython.com/python-lambda/
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Just test

https://www.programiz.com/python-programming/anonymous-function
https://www.w3schools.com/python/python_lambda.asp

https://www.programiz.com/python-programming/anonymous-function
https://www.w3schools.com/python/python_lambda.asp
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Curiosities: default values

https://www.tutorialspoint.com/python3/python_functions.htm

https://www.tutorialspoint.com/python3/python_functions.htm
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Curiosities: using parameters names

https://www.tutorialspoint.com/python3/python_functions.htm

https://www.tutorialspoint.com/python3/python_functions.htm
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Functions and 
parameters
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Function parameters

Pass by value

unmutable

• safe from change, i.e. 
the contents of objects 
cannot be changed 
within a method

• Just copies them… - pass 
by value

• Basic values

• Int, float

Pass by reference

mutable

• objects of which contents 
can be changed within a 
method

• Uses reference – send a 
reference to the data

• “complex” structures

• List, dictionaries…

https://medium.com/@tyastropheus/tricky-python-ii-parameter-passing-for-mutable-immutable-objects-10e968cbda35
https://www.robasworld.com/pythonpassby/

https://medium.com/@tyastropheus/tricky-python-ii-parameter-passing-for-mutable-immutable-objects-10e968cbda35
https://www.robasworld.com/pythonpassby/
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Immutable objects can’t be 
changed.

Mutable objects can be 
changed.

https://realpython.com/pointers-in-python/

https://realpython.com/pointers-in-python/
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Function parameters

Pass by value

unmutable
>>> def increment(n):

...   n += 1

...   return n

>>> a = 3

>>> a = increment(a)  

# the return value of increment() 
is captured!

>>> print(a)

a = 4   

# a now refers to the new object 
created by the function

Pass by reference

mutable
>>> def increment(n):

...   n.append([4])

>>> L = [1, 2, 3]

>>> increment(L)

>>> print(L)

L = [1, 2, 3, 4]   # a changed!

https://medium.com/@tyastropheus/tricky-python-ii-parameter-passing-for-mutable-immutable-objects-10e968cbda35

https://medium.com/@tyastropheus/tricky-python-ii-parameter-passing-for-mutable-immutable-objects-10e968cbda35
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Pass by value
the copier
i.e.  Creates the copy

The original
i.e. “data”

The copy to use
- No change on 
original
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Pass by reference

The reference
i.e.  allows to reach the “data”

The kite
i.e. “data”
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Try this code in pythontutor

def changeme( mylist ):

mylist.append([1,2,3,4])

print("values inside the function", mylist)

return

mylist=[10,20,30]

changeme( mylist)

print("values outside the function", mylist)

http://www.pythontutor.com/visualize.html

http://www.pythontutor.com/visualize.html
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Same reference (line to the same “kite” ) 
They are the same…
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Try this code in pythontutor

def changeme( mylist ):

mylist=[1,2,3,4]

print("values inside the function", mylist)

return

mylist=[10,20,30]

changeme( mylist)

print("values outside the function", mylist)

http://www.pythontutor.com/visualize.html

http://www.pythontutor.com/visualize.html
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Same name but not the same…
Not linked to the same “kite”
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Pass by reference

10 20 30

mylist
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Pass by reference

10 20 30
functionmylist

mylist
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Pass by reference

10 20 30
functionmylist

mylist

Loose reference…
i.e. override the reference
Loose the original data
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Pass by reference

10 20 30
functionmylist

mylist

Loose reference…
i.e. override the reference
Loose the original data

1 2 3 4
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The End


