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File access

function open (details see offical docs: docs.python.org/3/...)

# Writi

1g

myfile = open("my_file.txt", "w")
myfile.write ("Hello dear file.")
myfile.writelines (["more\n", "content\n"])
myfile.write (str(5))

myfile.close ()

# Reading
myfile = open("my_file.txt", "r")

header = myfile.read(10) # read first

@

]

S

lines = myfile.readlines () # list of lines (starting at file cursor)


https://docs.python.org/3/library/functions.html#open
http://book.pythontips.com/en/latest/context_managers.html

File access

function open (details see offical docs: docs.python.org/3/...)

# Writing

myfile = open("my_file.txt", "w")
myfile.write ("Hello dear file.")
myfile.writelines (["more\n", "content\n"])
myfile.write (str(5))

myfile.close ()

# Reading
myfile = open("my_file.txt", "r")
header = myfile.read(10) # read first 10 characters

lines = myfile.readlines () # list
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open ("xy.pdf", "rb") Ol open("xy.pdf", "wb")
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File access

function open (details see offical docs: docs.python.org/3/...)

# Writing

myfile = open("my_file.txt", "w")
myfile.write ("Hello dear file.")
myfile.writelines (["more\n", "content\n"]
myfile.write (str(5))

myfile.close ()

# Reading
myfile = open("my_file.txt", "r"

header = myfile.read(10) # read first 10 characters

lines = myfile.readlines () # list of lines (starting at file cursor)
open ("xy.pdf", "rb") OI open("xy.pdf", "wb")
Strong recommendation: context manager syntax (using keyword witn ):

with open("my_file.txt") as myfile:
lines = myfile.readlines ()

# myfile.close() is called automatically at the end of this block


https://docs.python.org/3/library/functions.html#open
http://book.pythontips.com/en/latest/context_managers.html

Functions in Python (1)

« encapsulate recurring subtasks
— deal with complexity
e common mistakes:
— forgot colon (syntax error)
— return forgotten (— wone isreturned)

def donothing() :

pass #

# Call a function witl

print (donothing())

def squarel (z):

ing a n

g o

return z*x2

©

squarel (7) # —> 4¢

squarel (7-12) # —> 25
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Global and Local Variables

def square2 (z):

te access)

x = zxx2 # local variable (becse
print (x)

return x

, 3 # "u
a) # —> 9
x

X, a =

square?2 ) #

5
square2 (
(
print (x)

def square3(z):

ly read access)

print (x) # here x is a global variable (o

return zxx2

def squared (z):
print (x)

X = zZx*x2

return x

3 keywords global and nonlocal (Explanation;  but in general not recommended)


https://stackoverflow.com/a/1261961/333403

Default Arguments

def squareb (z=8):
return z*x2

square5() # —> 64
square5(2.5) # —> 6.

)
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Default Arguments

def squareb (z=8):
return z*x2

square5() # —> 64
square5(2.5) # —> 6.2°¢

def square_sum(a, b=0):
return axx2 + b

square_sum(10) # —> 100
square_sum (10, 3)# -> 103
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Default Arguments

def squareb (z=8):
return z*x2

square5() # —> 64
squareb (2.5) # —>

def square_sum(a, b=0):
return axx2 + b

square_sum(10) # —> 100
square_sum (10, 3)# -> 103

g of the arg nts ("keyword args")

a=10) # -> 97 (here: order does not matter)

square_sum (b

’

explicit naming helpful for functions with many arguments
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Arbitrary Number of Arguments (xargs, *xkwargs)

# positional guments

def mysum(*xargs) : ame “args® 1s just a convention

print ( type(args) ) # —>
s =0
for x in args:
S += X
return s
mysum (5, 20, 3) # —> 28



Arbitrary Number of Arguments (xargs, *xkwargs)

# positional a

rum

def mysum(*args) : # the name “args”™ is just a convention
print ( type(args) ) # —> t
s =0

for x in args:
s += x
return s
mysum (5, 20, 3) # —> 28

numbers = [7, 4, -3, 15]

mysum (*xnumbers) # —-> 23 # ung




Arbitrary Number of Arguments (xargs, *xkwargs)

# positional

def mysum(*xargs) : # the name “args”™ 1is just a convention
print ( type(args) ) # —-> tuple
s =0
for x in args:
S += X
return s
mysum (5, 20, 3) # —> 28

numbers = [7, 4, -3, 15]

mysum (xnumbers) # —> 23 # un

# keyword args

def sentence (x*kwargs) : # the name “kwargs™ 1s just a

print ( type (kwargs) ) # —> dict
for key, value in kwargs.items() :

print ( £"The {key} is {value}."

sentence (water="cold") # —-> The water is cold.

sentence (u=8.2) # —> The u is 8.2.



Arbitrary Number of Arguments (xargs, *xkwargs)

# positional

def mysum(*xargs) : # the name “args”™ 1is just a convention
print ( type(args) ) # —-> tuple
s =0
for x in args:
S += X
return s
mysum (5, 20, 3) # —> 28

numbers = [7, 4, -3, 15]

mysum (xnumbers) # —> 23 # un

# keyword args

def sentence (x*kwargs) : # the name “kwargs™ 1s just a

print ( type (kwargs) ) # —> dict
for key, value in kwargs.items() :

print ( £"The {key} is {value}."

sentence (water="cold") # —-> The water is cold.
sentence (u=8.2) # —> The u is 8.2.

def complex_function(a, b, c, *xargs, xxkwargs):

# combination is possible



Functions as Objects — scoping

def plus(a, b):

return a + b

print ( type (plus) )

z = plus # ass
print ( type(z)

z == plus # -> True

z is plus # —-> Tru
z(2, 3) # —> 5



Functions as Objects — scoping

def plus(a, b):

return a + b

print ( type(plus) ) # —>

z = plus # assig.

print ( type(z)

z == plus # —>

z is plus # —>

def factory(q):

b =g #
def add(a):

return b + a # b is "global"

m outer namespa ce)

return add # an object of type ~function® is returned



Functions as Objects — scoping

def plus(a, b):

return a + b

print ( type(plus) ) # —>

z = plus # assig
print ( type(z) )
z == plus # —>

z is plus # ->

# factory

def factory(q):
b =g #
def add(a):

return b + a # b is "global" h

m outer namespa ce)

return add # an object of type ~function® is returned

here

# add is nown

pl = factory(7)
p2 = factory(l.5)
pl(3) # —> 10
p2(3) # -> 4.5

factory ("The sun is ") ("shining.") # eva




Argument- and Type-checking

« very flexible function calls

+ frequent source of errors: wrong arguments (values or types)
+ type checking often useful (effort-benefit consideration)

def some_function (sentence, numberl, number2, a_list):

aLee

if

if

not type(sentence) == str: # direct eq

print ("Type error: sentence")

exit ()

not isinstance (numberl, int):

print ("Type error: numberl")

exit ()

not isinstance (number2, (int, float)):
print ("Type error: number2")

exit ()



Argument- and Type-checking

« very flexible function calls

+ frequent source of errors: wrong arguments (values or types)
+ type checking often useful (effort-benefit consideration)

def some_function (sentence, numberl, number2, a_list):

if not type (sentence) == str: # direct eq

print ("Type error: sentence")
exit ()
if not isinstance (numberl, int):
print ("Type error: numberl")
exit ()
if not isinstance (number2, (int, float)):
print ("Type error: number2")

exit ()

Recommended: compact variant in one line with keyword assezt :

assert isinstance (numberl, int) and numberl > 0

fulfilled

> raises an Ass



Docstrings
« Strongly recommended:
— Write documentation and code in the same file and (almost) simultaneously
— Docstrings = docs available from the program)
+ Allows for automatic creation of nice HTML doc with Sphinx

def calculate (x, mode="normal") :

mow

Short description: A functions that does something.

"reverse")

icated formula (float

mon

y = xx*2+some_other_function(x, mode) + complicated_formula (x)

return y


http://www.sphinx-doc.org

Summary

« file access is simple (docs))

 functions are important and powerful

« different variants to call a function ( ‘polymorphism’)

+ safety queries ( assert ... ) might save much debugging time

+ docstrings recommended

+ documentation on defining functions: Python Tutorial, Section 4.6
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Summary

« file access is simple (docs))

 functions are important and powerful

« different variants to call a function ( ‘polymorphism’)

+ safety queries ( assert ... ) might save much debugging time

+ docstrings recommended

+ documentation on defining functions: Python Tutorial, Section 4.6

— gain your own experience

TECHNISCHE Python for Engineers (2) )
UNIVERSITAT Chair of Fundamentals of Electrical Engineering , Carsten Knoll Slide 10 of 10 f’ pgthOﬂ
DRESDEN Dresden (Online), 2024-10-25


https://docs.python.org/3/library/functions.html#open
https://docs.python.org/3/tutorial/controlflow.html#defining-functions

