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How to Start Python
Interactive:

bash# pyt hon
>>> pr i nt  " Hel l o Wor l d"
Hel l o Wor l d
>>> 

From File:
bash# cat  << EOF > myf i l e. py
pr i nt  " Hel l o Wor l d\ n"
EOF
bash# pyt hon myf i l e. py
Hel l o Wor l d
bash# 



Executable File:
bash# cat  << EOF > myf i l e. py
#! / usr / bi n/ pyt hon
pr i nt  " Hel l o Wor l d\ n"
EOF
bash# chmod a+x myf i l e. py
bash# . / myf i l e. py
Hel l o Wor l d
bash# 

How to Start Python
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Python Data Types

Numbers:

Strings:

Lists:

Tuples:

Dictionaries:

Objects:

Modules:

f l t _num = 10. 0 i nt _num = 25

my_st r  = " Dude,  why ar e you usi ng per l ?"

my_l i s t  = ( " yo" ,  24,  " bl ah" ,  " go away" )

my_t up = ( 1,  4,  32,  " yoyo" ,  [ ' f o' ,  ' moog' ] )

my_di ct  = { ' a' :  24. 5,  ' mo' :  ' f o' ,  42:  ' answer ' }

my_i nst  = MyCl ass( ' f oo' )

i mpor t  myf i l e
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Numbers
Integers:

Floating Point:

Complex Numbers:

>>> my_i nt  = 4
>>> my_i nt / 3
1

>>> my_f l oat  = 5. 5
>>> 20/ my_f l oat
3. 6363636363636362
>>> 0. 5- 0. 1
0. 40000000000000002

>>> 4+3j
( 4+3j )
>>> _ -  3j
( 4+0j )
>>> my_compl ex = compl ex( 10, 3)
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Strings
>>> st r  = " Hel l o,  my f r i ends,  wel come t o Pyt hon. "
>>> st r . upper ( )
©HELLO,  MY FRI ENDS,  WELCOME TO PYTHON. ©
>>> st r . i ndex( ©my©)
7
>>> st r [ 0: 5]
©Hel l o©
>>> st r  + "  I  hope you enj oy your  st ay. "
©Hel l o,  my f r i ends,  wel come t o Pyt hon.  I  hope you
enj oy your  st ay©
>>> pr i nt  st r ( 5)  + "  + "  + st r ( 3)  + "  = "  + st r ( 3+5)
5 + 3 = 8
>>> st r . count ( ©e©)
4
>>> l en( st r )
37

on
e 

li
n

e
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Everything's an Object
Object Attributes: st r  .  i ndex ( ©e©)

variable name delimiter att r ibu te arguments

Attribute Peeking with dir():
>>> di r ( s t r )
[ ©capi t al i ze©,  ©cent er ©,  ©count ©,  ©encode©,  
©endswi t h©,  ©expandt abs©,  ©f i nd©,  ©i ndex©,  ©i sal num©,  
©i sal pha©,  ©i sdi gi t ©,  ©i s l ower ©,  ©i sspace©,  
©i st i t l e©,  ©i supper ©,  ©j oi n©,  ©l j ust ©,  ©l ower ©,  
©l st r i p©,  ©r epl ace©,  ©r f i nd©,  ©r i ndex©,  ©r j ust ©,  
©r st r i p©,  ©spl i t ©,  ©spl i t l i nes©,  ©st ar t swi t h©,  
©st r i p©,  ©swapcase©,  ©t i t l e©,  ©t r ansl at e©,  ©upper ©]
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  append( x)  – add x t o t he end of  t he l i s t
  ext end( L)  – add al l  i t ems i n sequence L t o end of  l i st
i nser t ( i , x)  – i nser t  x  at  a posi t i on i
  r emove( x)  – r emove f i r s t  i t em equal  t o x
   pop( [ i ] )  – r emove i t em at  posi t i on i  or  end of  l i s t
   i ndex( x)  – r et ur n i ndex of  f i r s t  i t em equal  t o x
   count ( x)  – count  occur ances of  x
     sor t ( )  – sor t  t he l i st
  r ever se( )  – r ever se t he l i s t

Lists
>>> l s t  = [ ©3©,  45,  ©f r ogger ©,  2]
>>> l s t [ 2]
©f r ogger ©
>>> del  l s t [ 2]
>>> l s t
[ ©3©,  45,  2]
>>> l s t . append( ©hel p©)
>>> l s t
[ ©3©,  45,  2,  ©hel p©]

List Methods:
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      x  i n s  ± t est  i f  s  cont ai ns x
  x  not  i n s  ± t est  i f  s  does not  cont ai n x
       s  + t  ± sequence concat enat i on
s *  n,  n *  s  ± n shal l ow copi es of  s
        s [ i ]  ± i t h el ement  of  s
      s [ i : j ]  ± s l i ce of  s
      l en( s)  ± l engt h of  s ( number  of  el ement s)
      mi n( s)  ± mi ni mal  el ement  of  s
      max( s)  ± maxi mal  el ement  of  s  

Tuples (sequences)
>>> t up = ( 6,  7,  ©f or t y- t wo©,  ©quest i on?©)
>>> t up[ 0]
6
>>> del  t up[ 3]
Tr aceback ( most  r ecent  cal l  l ast ) :
  Fi l e " <st di n>" ,  l i ne 1,  i n ?
TypeEr r or :  obj ect  doesn©t  suppor t  i t em del et i on
>>> t up2 = ( ( 1, 2, 3) , [ 4, 5, 6] ) ;  t up2
( ( 1,  2,  3) ,  [ 4,  5,  6] )

Sequence Operations (s, t  sequences):

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

28 Oct 2002 1310 DCL



Slicing up Sequences
Slice Operator: sequence [  i  :  j  ]

sequence var iable star t one past  end

>>> seq = ( 0,  1,  2,  3,  4,  5,  6,  7,  8)
>>> seq[ 0]
0
>>> seq[ - 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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l en( d)  ± number  of  i t ems i n d
d[ k]  ± i t em of  d wi t h key k
d[ k]  = x ± associ at e key k wi t h val ue x
del  d[ k]  ± del et e i t em wi t h key k
k i n d ± t est  i f  d has an i t em wi t h key k
d. i t ems( )  ± a copy of  t he ( key,  val ue)  pai r s  i n d
d. keys( )  ± a copy of  t he l i s t  of  keys i n d
d. val ues( )  ± a copy of  t he l i s t  of  val ues i n d

Dictionaries (mapping types)
>>> di ct  = { 42:  ©f or t y- t wo©,  ©naomi ©:  ©per son©} ,  3:  [ 1, 2] }
>>> di ct [ 42]
©f or t y- t wo©
>>> di ct [ ©namoi ©]
©per son©
>>> del  di ct [ 42] ;  di c t
{ 3:  [ 1,  2] ,  ©naomi ©:  ©per son©}
>>> di ct . keys( )
[ 3,  ©naomi ©]

Mapping Operations Abridged (d mapping object):
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Control Flow Statements
If Conditionals:

For Loops:

While Loops:

>>> x = 2
>>> i f  x  < 4:
. . .      pr i nt  " x  i s  so smal l \ n"
. . .  el se:
. . .      pr i nt  " x  i s  bi g,  yo! \ n"
. . .
x  i s so smal l

>>> f or  x  i n [ 1, 2] :
. . .      pr i nt  x
. . .
1
2

>>> whi l e x < 4:  x++
. . .
>>> x
4
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If Conditionals

i f  condi t i onal 1:
    st at ement 1
    . . .
    st at ement n
el i f  condi t i onal 2:
    st at ement s
el se:
    st at ement s
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r ange( [ st ar t , ] s t op[ , s t ep] )
    make a l i s t  of  i nt eger s i n t he r ange [ s t ar t ,  s t op) ,
    pr ogr essi ng by st ep each t i me.

For Statements
f or  name i n l i st :
    st at ement 1
    st at ement 2
    . . .
    st at ement n

The Range Function:

>>> r ange( 2, 8)
[ 2,  3,  4,  5,  6,  7,  8
>>> r ange( 10, 2, - 2)
[ 10,  8,  6,  4]
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While Loops

whi l e condi t i onal :
    st at ement 1
    st at ement 2
    . . .
    st at ement n
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Breaking out of Loops

Break, Continue and Else:
   br eak ± exi t  t he l oop i mmedi at el y
cont i nue ± sk i p t o next  l oop i t er at i on
    el se ± execut ed when a l oop f al l s  of f  t he end

f r om r andom i mpor t  r andr ange

f or  n i n r ange( 10) :
    r  = r andr ange( 0, 10)  # get  r andom i nt  i n [ 0, 10)
    i f  n=r :  cont i nue    # sk i p i t er at i on i f  n=r
    i f  n>r :  br eak       # ex i t  t he l oop i f  n>r

 pr i nt  n
el se:
    pr i nt  " wow,  you ar e l ucky! \ n"

i f  n<9:
    pr i nt  " bet t er  l uck next  t i me\ n"
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Pass into the Void
# a bi g,  l ong,  i nf i nt e noop

def  voi d( ) :  pass

i f  a=b:  pass
f or  n i n r ange( 10) :  pass
whi l e 1:  pass

cl ass Nada:  pass

The Pass Statement:
pass ± do not hi ng but  f i l l  a synt act i c   hol e
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Functions

>>> def  bar ( ) :
. . .     pr i nt  " The QuuxBox i f  f oobar r ed! "
. . .
>>> def  baz( ) :
. . .     pr i nt  " No i t ©s not ! "
. . .
>>> def  f oo( f un) :
. . .     f un( )
. . .
>>> f oo( bar )
The QuuxBox i s  f oobar r ed!
>>> f oo( baz)
No i t ©s not !
>>> def  docf oo( ) :
. . .      " Thi s f oo i s  document ed! "
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Basic Def
def  name( [ ar g1,  ar g2,  . . . ] ) :
    s t at ement 1
    . . .
    s t at ement n
    [ r et ur n [ expr essi on] ]

Returning Values:
r et ur n [ expr essi on]
    ex i t  t he f unct i on,  opt i onal l y r et ur ni ng t he r esul t
    of  expr essi on t o t he one who i nvoket h t he f unct i on



Function  Namespace
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bul l et s = 10;
def  f i r e( ) :
    pr i nt  " BANG! \ n"
    bul l et s - = 1    # er r or  ± bul l et s  not  def i ned

def  t r uef i r e( ) :
    gl obal  bul l et s  # make bul l et s  gl obal
    pr i nt  " BANG! \ n"
    bul l et s - = 1    # good ± bul l et s  i s  gl obal     

Global Variable Access
gl obal  name [ . . . ]
    t el l  pyt hon t o i nt er pr et  name as a gl obal  var i abl e.  
Mul t i pl e names may be gl obal i zed by l i s t i ng t he al l  
separ at ed by commas.



The Argument List
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Default Arguments
def  char I ndex( st r i ng,  char ,  s t ar t =0,  l en=- 1) :

 i f  l en<0:  l en=l en( st r i ng)
    . . .

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

Extended Argument Lists
def  ar bi t r ar yf un( f oo,  * ar gl i s t ) :
    . . .
def  keywor df un( f oo,  * * kwdi ct ) :
    . . .

def  name( ar g[ =def val ] ,  . . . ,  [ * ar gl i s t ] ,  [ * * kwdi ct ] ) :
    f unct i on- body



Lamba Forms
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Function Objects
>>> def  subt r act or ( x,  y) :  r et ur n x- y
. . .
>>> sub = subt r act or
>>> add = l ambda( x,  y) :  r et ur n x+y
>>> sub( 5,  7)
- 2
>>> add( 5,  7)
12

l ambda ar gl i s t :  expr essi on



Modules
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Importing Modules
>>> i mpor t  sys
>>> pr i nt  sys. ver s i on
2. 2. 1 ( #1,  Oct   4 2002,  15: 26: 55)  
[ GCC 3. 2 ( CRUX) ]
>>> f r om mat h i mpor t  *
>>> si n( pi / 2)
1. 0

The Import Statement
i mpor t  modul e
f r om modul e i mpor t  name[ ,  . . . ]
f r om modul e i mpor t  *
f r om package i mpor t  modul e



Standard Modules
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    sys ± pyt hon syst em var i abl es,  i nc l udi ng ar gv
     os ± gener i c  syst em i nt er f ace ( cr oss- pl at f or m)
os. pat h ± gener i c  f i l esyst em i nt er f ace ( cr oss- pl at f or m)
     r e ± r egul ar  expr essi ons
   t i me ± t i me quer y and conver s i on
   mat h ± basi c f l oat i ng- poi nt  mat h f unct i ons ( C l i bm)

Online Module Index
http://www.python.org/doc/current/lib/modindex.html



Functional Programming (Lists)

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

28 Oct 2002 1310 DCL

f i l t er ( f unct i on,  sequence)
    r et ur n al l  i t ems i n sequence f or  whi ch f unct i on i s  t r ue

map(function, sequence)
    return the result of function applied to all items in
    sequence

Filter

Map

def  posi t i ves( l i s t ) :
    r et ur n f i l t er ( l ambda x:  r et ur n x>0,  l i s t )

def  l ookup( di ct ,  kwl i s t ) :
    r et ur n map( l ambda k:  r et ur n di c t [ k ] ,  kwl i s t )



Function Programming Contd.
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r educe( f unct i on,  sequence)
    appl y t he bi nar y f unct i on f unct i on t o t he f i r s t  t wo i t ems
    i n t he sequence,  t hen on t he r esul t  and t he next  i t em,  . . .

Reduce

def  dot ( a,  b) :
    i f  l en( a)  ! = l en( b) :
        r ai se Val ueEr r or ,  " sequences have i nequal  l engt hs"
    pr od = [ a[ i ] * b[ i ]  f or  i  i n r ange( l en( a) ) ]
    r et ur n r educe( l amba x,  y :  r et ur n x+y,  pr od)

List Comprehensions

[ expr essi on f or  name i n sequence [ i f  condi t i onal ]  . . . ]

>>> [ x* * 2 f or  x  i n r ange( 10) ]
[ 0,  1,  4,  9,  16,  25,  36,  49,  64,  81]



Classes
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cl ass Namespace( User Di ct ) :
    def  __i ni t __( sel f ,  basedi ct s) :
        sel f . basedi ct s = basedi ct s
    def  __get i t em__( sel f ,  key) :
        i f  key i n sel f . dat a:
            r et ur n sel f . dat a[ key]
        f or  di c t  i n basedi ct s:
            i f  key i n di c t :
                r et ur n di ct [ key]
        r ai se NameEr r or ,  key
    def  __cont ai ns__( sel f ,  key) :
        i f  key i n sel f . dat a:
            r et ur n 1
        f or  di c t  i n basedi ct s:
            i f  key i n di c t :
                r et ur n 1
        r et ur n 0



Basic Syntax
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c l ass name( bases) :
    st at ement s



Class Instances
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cl ass Ar ea:
    def  __i ni t __( sel f ,  x=0. 0,  y=0. 0,  w=0. 0,  h=0. 0) :
        sel f . x  = x
        sel f . y  = y
        sel f . w = w
        sel f . h = h
    def  poi nt I n( sel f ,  x ,  y) :
        r et ur n sel f . x  <= x <= sel f . x  + sel f . w && \
               sel f . y  <= y <= sel f . y  + sel f . h
    def  move( sel f ,  dx,  dy) :
        sel f . x  += dx
        sel f . y  += dy

i nst  = Ar ea( 1. 0,  1. 0,  4. 0,  4. 0)

Initializer Method
__i ni t __( sel f [ ,  ar gs] )
    met hod cal l ed t o i ni t i al i ze a new i nst ance of  t he cl ass.



Class Inheritance
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cl ass Rect ( Ar ea) :  pass
cl ass Ci r c l e( Ar ea) :
    def  __i ni t __( sel f ,  x=0. 0,  y=0. 0,  r =0. 0) :
        sel f . x  = x
        sel f . y  = y
        sel f . r  = r
    def  poi nt I n( sel f ,  x ,  y) :
        r et ur n ( x- sel f . x) * * 2 + ( y- sel f . y) * * 2 < sel f . r * * 2


