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How to Start Python

Interactive:

bash# pyt hon
>>> print "Hello World"

Hell o Worl d
>>>

From File:

bash# cat << EOF > nyfile. py
print "Hello Worl d\n"

ECF

bash# python nyfile. py

Hello Wrld

bash#
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How to Start Python

Executable File:

bash# cat << EOF > nyfile. py
#! [ usr/ bi n/ pyt hon

print "Hello Worl d\n"

ECF

bash# chnod a+x nyfile. py
bash# ./ nyfile.py

Hell o Worl d
bash#
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Python Data Types

Numbers: flt num= 10.0 int_num = 25

Strings; my_str = "Dude, why are you using perl?"

[ists: my list = ("yo", 24, "blah", "go away")
Tuples: ny_tup = (1, 4, 32, "yoyo", ['fo', 'moog'])
Dictionaries: ny dict = {*a': 24.5, 'mo': 'fo', 42: 'answer'}
Objects: ny_inst = Myd ass('foo')

Modules: i mport myfile
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Numbers

Integers:

>>> ny_int = 4
>>> ny int/3
1

Floating Point:

>>> ny_float = 5.5
>>> 20/ my_f | oat
3.6363636363636362
>>> 0.5-0.1

0. 40000000000000002

Complex Numbers:

>>> 4+3]

(4+3))

>>> - 3

(4+0j)

>>> ny_conpl ex = conpl ex(10, 3)
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Strings

>>> str = "Hello, ny friends, welcone to Python."
>>> str. upper ()

"HELLO, MY FRI ENDS, WELCOVE TO PYTHON.'

>>> str.index('ny')

-
>>> str[0: 5]

'Hel | o

>>> str + " | hope you enjoy your stay."

‘Hello, ny friends, welcone to Python. | hope you g8
enj oy your stay' ° =
>>> print str(5) +" + " + str(3) +" =" + str(3+5)

5+ 3 =28

>>> str.count('e')

4

>>> | en(str)

37
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Everything's an Object

Object Attributes:

strl. |l ndex||(' e')

A

variable name delimiter attribute arguments

Attribute Peeking with dir():

>>> dir(str)

['capitalize', 'center', 'count', 'encode',
‘endswith', 'expandtabs', 'find' , 'index', 'isalnuni,
‘isalpha', '"isdigit', '"islower', 'isspace',
‘istitle', "isupper', 'join', '"ljust', 'lower',
‘Istrip', 'replace', 'rfind , 'rindex', 'rjust',
‘rstrip', 'split', "splitlines', '"startswith',
‘strip', 'swapcase', 'title', 'translate', 'upper']

28 Oct 2002 1310 DCL



A Crash Course in Python SigUNIX/Stephen Saville and Andrew Lusk

Lists

>>> | st = ["'3", 45, 'frogger', 2]
>>> | st[ 2]

"frogger’

>>> del |st[2]

>>> | st

['3", 45, 2]

>>> | st. append(' hel p')

>>> | st

['3", 45, 2, 'help']
List Methods:

append(x) — add x to the end of the I|ist
extend(L) — add all itens in sequence L to end of Ii st
insert(i,x) —insert x at a position i

renmove(x) — renove first itemequal to x

pop([i]) — renpve itemat position i or end of |ist

i ndex(x) — return index of first itemequal to x
count (x) — count occurances of X

sort() — sort the |ist
reverse() — reverse the |i st
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Tuples (sequences)

>>> tup = (6, 7, 'forty-two', 'question?)
>>> tup] 0]
6
>>> del tup[ 3]
Traceback (nost recent call |ast):
File "<stdin>", line 1, in ?

TypeError: object doesn't support item deletion
>>> tup2 = ((1,2,3),[4,5,6]); tup2
((1l 2’ 3)! [41 51 6])

Sequence Operations (s, t sequences).

X ins —test if s contains X
X not ins —test if s does not contain X
S +t — sequence concatenation
S *n n*s — n shallow copies of s

s[i] — ith elenent of s
s[i:j] — slice of s
| en(s) — length of s (nunber of elenents)
mn(s) — mniml elenent of s

max(s) — maxi mal el enment of s

28 Oct 2002 1310 DCL



A Crash Course in Python SigUNIX/Stephen Saville and Andrew Lusk

Slicing up Sequences

Slice Operator: sequencell[ |i |: |j |]

f PN

sequence variable start one past end

>>> seq = (0, 1, 2, 3, 4, 5, 6, 7, 8)
>>> seq| 0]

0

>>> se([ - 1]

8

>>> seq[ 1: 4]

(1, 2, 3)

>>> seq[: 3]

(0, 1, 2)

>>> seq[ 3:]

(3, 4, 5, 6, 7, 8)
>>> seq[ - 3:]

(6, 7, 8)
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Dictionaries (mapping types)

>>> dict = {42: '"forty-two', 'naom': 'person'}, 3. [1,2]}
>>> di ct[42]

‘forty-two'

>>> di ct[' nanoi' ]

' person’

>>> del dict[42]; dict

{3: [1, 2], 'naom': 'person'}

>>> di ct. keys()
[ 3, '"naom ']

Mapping Operations Abridged (d mapping object):

| en(d) — nunber of itens in d

d[k] — itemof d with key k

d[k] = x — associate key k with val ue x

del d[k] — delete itemw th key k

k ind - test if d has an itemwth key k
d.itenms() — a copy of the (key, value) pairs in d
d. keys() — a copy of the list of keys in d
d.values() — a copy of the list of values in d
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Control Flow Statements

If Conditionals:

>>> X = 2
>>> | f x < 4:

print "x is so snmall\n"

el se:

print "x is big, yo!\n"

X IS so smal |

For Loops:
>>> for x in [1,2]:
print x

-
2

While Loops:
>>> while X < 4: X++
S>>
4
28 Oct 2002
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If Conditionals

| f conditional 1:
st at enent 1
st at enent n
el f conditional 2:
st atenent s

el se:
st at enent s
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For Statements

for nane 1n |1ist:
st at enent 1
st at enent 2

statenentn
The Range Function:

range([start,]stop[, step])
make a |list of integers in the range [start, stop),
progressing by step each tine.

>>> range( 2, 8)

[2, 3, 4, 5 6, 7, 8
>>> range( 10, 2, - 2)
[10, 8, 6, 4]

28 Oct 2002 1310 DCL



A Crash Course in Python SigUNIX/Stephen Saville and Andrew Lusk

While Loops

whil e conditi onal:
st at enent 1
st at enent 2

statenentn
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Breaking out of Loops

fromrandom i nport randrange

for nin range(10):

r = randrange(0, 10) # get randomint in [0, 10)

I f n=r: continue # skip iteration if n=r
i f n>r: break # exit the loop if n>r
print n

el se:
print "wow, you are |ucky!\n"

| f n<9:
print "better |uck next tine\n"

Break, Continue and Else:

break — exit the |loop imedi ately
continue — skip to next loop iteration
el se — executed when a |loop falls off the end
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Pass into the Void

# a big, long, infinte noop
def void(): pass

| f a=b: pass

for nin range(10): pass

while 1. pass

cl ass Nada: pass

The Pass Statement:

pass — do nothing but fill a syntactic hole
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Functions

>>> def bar():
print "The QuuxBox if foobarred!"

>>> def baz():
print "No it's not!"

>>> def foo(fun):
fun()

>>> f oo( bar)
The QuuxBox is foobarred!
>>> f oo( baz)
No it's not!
>>> def docfoo():
"This foo is docunented!"

28 Oct 2002 1310 DCL



A Crash Course in Python SigUNIX/Stephen Saville and Andrew Lusk

Basic Def

def nanme([argl, arg2, ...]):
statenent 1

st atenent n
[return [expression]]

Returning Values:

return [ expression]
exit the function, optionally returning the result
of expression to the one who invoketh the function
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Function Namespace

bullets = 10;

def fire():
print "BANG \n"
bullets -= 1 # error — bullets not defined

def truefire():

gl obal bullets # nake bullets gl obal
print "BANG \n"
bullets -=1 # good — bullets is gl obal

Global Variable Access

gl obal nane [...]

tell python to interpret nane as a gl obal variable.
Mul ti pl e nanes may be gl obalized by listing the all
separ ated by conmmas.
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The Argument List

def nane(arg[=defval], ..., [*arglist], [**kwdict]):
functi on- body

Default Arguments

def charlndex(string, char, start=0, |en=-1):
i f len<0: len=len(string)

Keyword Arguments
char At (" MakeMyDay", "M', |en=4)

Extended Argument Lists

def arbitraryfun(foo, *arglist):

def keywordfun(foo, **kwdict):
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Lamba Forms

Function Objects

>>> def subtractor(x, y): return x-y

SSS sub = subtractor

>>> add = | anbda(x, y): return Xx+y
>>> sub(5, 7)

-2

>>> add(5, 7)

12

| anbda arglist: expression
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Modules

Importing Modules

>>> | nport Sys

>>> print sys.version

2.2.1 (#1, Cct 4 2002, 15:26:55)
[ GCC 3.2 (CRUX) ]

>>> frommath i nport *

>>> sin(pi/2)

1.0

The Import Statement

| nport nodul e

fromnodule inport name[, ...]
from nodul e i nport *

from package i nport nodul e
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Sys
0S

0s. pat h
re

time
mat h

Standard Modules

pyt hon system vari abl es, including argv
generic systeminterface (cross-platform
generic filesysteminterface (cross-platform
regul ar expressions

time query and conversion

basic floating-point math functions (C libm

Online Module Index

http://ww. pyt hon. org/ doc/current/1i b/ nodi ndex. ht m
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Functional Programming (Lists)

Filter

def positives(list):
return filter(lanbda x: return x>0, |ist)

filter(function, sequence)
return all itens in sequence for which function is true
Map

def | ookup(dict, kwist):
return map(l anbda k: return dict[k], kwist)

map(function, sequence)
return the result of function applied to al itemsin
sequence
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Function Programming Contd.

List Comprehensions

>>> [x**2 for x in range(10)]
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

[ expression for nanme in sequence [if conditional] ...]

Reduce

def dot(a, b):
if len(a) !'= len(b):
rai se Val uekError, "sequences have inequal | engths”
prod = [a[i]*b[i] for i in range(len(a))]
return reduce(lanmba x, y: return x+y, prod)

reduce(function, sequence)
apply the binary function function to the first two itens
in the sequence, then on the result and the next item
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Classes

cl ass Nanespace(UserDi ct):
def __init_ (self, basedicts):
sel f. basedi cts = basedicts
def _getitem (self, key):
i f key in self.data:
return sel f.dataf key]
for dict in basedicts:
i f key in dict:
return dict[key]
rai se NaneError, key
def _ contains__ (self, key):
I f key in self.data:
return 1
for dict in basedicts:
i f key in dict:
return 1
return O
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Basic Syntax

cl ass nane(bases):
st atenent s
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Class Instances

cl ass Area:
def __init_ (self, x=0.0, y=0.0, w=0.0, h=0.0):

self.x = x
self.y =y
self.w=w
self.h = h

def pointlin(self, x, y):
return self.x <= x <= self.x + self.w && \
self.y <=y <=self.y + self.h
def nove(sel f, dx, dy):
self.x += dx
self.y += dy

inst = Area(1.0, 1.0, 4.0, 4.0)

Initializer Method

_init__ (self[, args])
nmethod called to initialize a new i nstance of the cl ass.
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Class Inheritance

cl ass Rect(Area): pass
class Circle(Area):
def init_ (self, x=0.0, y=0.0, r=0.0):
X = X
self.y =y
self.r =r
def pointln(self, x, y):
return (x-self.x)**2 + (y-self.y)**2 < self.r**2
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