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Section 1

Functions



Docstrings

Functions

m keyword def introduces a function definition

m first statement may be a docstring

Defining and calling a function

def gcd(a,b):
"""Euclidean_algorithm
while b !'= 0:
h=a%b
a, b=b>b, h
return a

ged (42,23)
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Docstrings

Functions

m docstrings are used for generating documentation (like
javadoc)
m help(function) or help(klass.method) displays docstring

Function Documentation

help (set.add)

#= add(...)

L Add an element to a set.

# This has no effect if the element
# is already present.
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Docstrings
Functions Arguments
Return values

Scope

m dir displays all properties and methods of the argument

m without arguments: displays all variables and functions in
local scope

m type returns the type of the argument

m better: property __class__, works also for objects

x =5
= [1,2,3]
dlr() #= x, y,

dir(y) #= append, pop,
type(y) #= list
y.__class__ #= list
help(list .append)
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Docstrings
Functions Arguments
Return values

Scope

m function names are symbols
m symbols can be reassigned

m but most builtin functions are keywords instead of functions
(e.g. print)

Renaming a function

def gcd(a, b):
g = gcd
g42 = gcd (42, 23)

g(42, 23) #this works!
g42 #same result!
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Docstrings
Functions Arguments

Return values
Scope

m arguments may have default values

def gcd(a=42, b=23):

Default argument values

ged ()
ged (42, 23)
gcd(a=42, b=23) #same results!
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Docstrings
Functions

Defining and calling functions with variable arguments

def gcd(a, b, xargs, x*xd):

ged (42, 23,
"The', 23, 'enigma' # xargs
question="everything ', answer=42 # xxd

)

m *args is a tuple
m **d is a dict
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Docstrings
Functions A ents

Return values
Scope

m functions often return tuple

Function returning tuple

def divide_with_rest(a,b):
return (a/b, a%b)

t, r = divide_with_rest(5,2)
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Docstrings
Functions Arguments
Return values

Scope

Variable scope

a =3
def func():
global b
a, b, c=1, 2, 3
func ()
print a, b #result: 3, 2
print c #error

m variables defined in functions are local

m global keyword to define globals in functions (BAD STYLE!)
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strings
Functions Arguments

Return values

Scope

m functions can be defined inside of functions

Local functions

def fibonacci(n):
if n— 1: return 1
if n — 2: return 2
def helper(a, b, k):
if k<= 0: return a+tb
else: return helper(b, at+b, k-1)
return helper(l, 2, n-3)
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Section 2



Package structure
Importi odules

Modules

Package Structure

package/ #top level package
__init__.py
subpackage/ #subpackage
__init__.py
module . py
module2 . py

® a module is a python file
m the interpreter interprets directories on the sys.path with an
__init__.py as package of modules

m __init__.py is loaded first, may contain initialization code
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Modules Main function
The sys module

Importing and using modules

import sys #import sys module
from os import chdir #import chdir function

#from os module
chdir(sys.argv[1l])

m module import: call functions/variables by module & name

m function/variable import: call functions/variables by name
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Importing modules
Modules Main function
The sys module

CAUTION!

from package import x

m does not import all functions of a module!

m imports functions defined in:

__all__ = ['function’', 'function2']
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Package structure

Importing modules
Modules Main function

The sys module

Useful stu

import sys, __builtin__

print sys.__name__ #print module name
print sys. __version__ #print module version

print dir(__builtin__)  #list all built—in
#functions and
#variables
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Modules Main function
The sys module

m there is no standard main function!
m python executes all lines outside of functions!
m what do we do if we want to import a module without

executing the "main code”?

Use standard boilerplate code:

if __name__—" __main__":
#"main code” here

def main:
#"main code” here
if __name. =" __main__":
main ()
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Package structure
Importing modules

Modules Main function
The sys module

m Program control
m sys.argv cmd line args (argv[0] is the script name)
m sys.exit([arg]) exit with exit code [arg] (int, string or object)
m Numbers
m sys.float_info information about the float type
m sys.maxint max integer
B sys.maxsize max size of containers
m Environment
m sys.modules currently loaded modules
m sys.path module search path
m sys.platform operating system info
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Take home messages

m Functions

m dir, type, _class__ and help for getting informations at runtime
m function arguments may have default values
m functions often return tuple

m Modules

m import module or from module import function

m best practice: main boilerplate code

m sys module for program control, number and environment
information
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