Properties:
I ntroduction into Python » minimalistic syntax
Python 1. Examples, Variables, Scalars and Lists powerful

»
» high-level data structures built in
K

scripting, rapid applications, and — as we will see
— Al

» widely in use (a plus for you)

Daniel Polani

What we will mainly need:
» flexible data and algorithm structures
» functionality
» procedurality

Web Site: http://ww. pyt hon. or g/ (also main source Note:
for this introduction) » you will be taught the essentials for it to be useful
UH Availability: in PC labs A,B,C and to solve the problems posed later

» intro is not meant to be complete

» read for yourselves if you want to learn more (there’s
no way around it)



To start: type pyt hon in command line Task: Print all numbers in a given file

. . . File:

it will look like . nunber s. txt
Python 2.4 (#1, Mar 8 2005, 19:08:08)

[ GCC egcs-2.91. 66 19990314/ Li nux (egcs-1.1.2 release)] on |inux2

SOwhN
BROWN R

Type "hel p", "copyright", "credits" or "license" for nore information.
>>>
. . Code: print.py
» Yyou can now type commands in the line denoted by >>> # Note: the code |ines begin in the first colum of the file. In
# Pyht hgn :E:#O((ja/h! nﬂent ation *i s: sy%arti call yt Lgl evanti Thlﬁs, ht he
. 1 I # ' hash’ ich is a coment s ol, ever in ast a hash is
s To leave: type_end_Of_flle character (Ct ri-Don Unix, # ignored on current |ine) mar ksyt he first Xol urrg gf the code
ctrl-z on Windows data = open("nunbers.txt", "r")
» We call this: interactive mode for d in data:
print

dat a. cl ose()

Task: Print the sum of all the data in the file Task: Print the sum of all the data in the file (different way)
sum py suml. py
data = open("nunbers.txt", "r") data = open("nunmbers.txt", "r")
for d in data: s =0
print d

# What happens if you uncomment this one?

print sun(float(d) for d in data) # for d in data:
# print d

dat a. cl ose() .
for d in data:
s += float (d)

print s

dat a. cl ose()




L essons: Interaction:
1. easy access to data files >>> thewor  d_is {Tat = True eyt
2. natural treatment of data sequences print "Be careful not to fall off!"
3. variables come into existence when used Be careful not to fall off!

Note: Python can be used interactively! This makes it much L essons:

easier to test programs and find mistakes prompt >>> allows to enter command
command is ended by newline
variables (t he_wor | d_i s_f | at ) need not be initialized or declared
a colon “: " opens a block
... prompt denotes that block is expected

a block is indented

o o o000 b0

by ending indentation, block is ended

Notation: » interactive work possible
s >>>prompt means, your input » no declaration of variables
s ... prompt means, indentation (block) expected or

bossible » dynamic typing

» NO prompt means, python output » no brackets denote block, just indentation

» this needs getting used to
» agood editor (e.g. emacs) supports the style



. . . I nput
Remark: a comment begins with a #. Everything after that >>>2 + 2 b |
is ignored 4
[>>> (50 - 56)/4 I nput |
Code
# this is a comment ) ' ' 5 I
L;);):)?ir n; i ##t Elots ;scgmln?g jfug:)bgrhagﬂ"l, fol lowed by a comment [>>> 7/3 # integer division returns nI’Dlutt)or |
2
> 773 I nput |
-3

| t
[>>> 7.0/ 2 # floating point is reggglgjni zed dynanically |

3.5

>>> width = 20 I nput
>>> hei ?ht =5=*9

>>> wi dfh * hei ght

9
I nput

00
>>> x =y =z =0 *

I nput I nput
’>>> ' spam eggs’ ‘ >>> """Here you can do
everything"""
' spam eggs’ )
| nput "Here you can do\ neveryt hing’
|>>> "doesn\ "’ t’ | I nput
\>>> "\"Yes,\" he said." ‘
"doesn’ t"
| nput ""Yes," he said.’
‘ >>> "doesn’' t" | | nput
'>>>"'Isn\'t," she said.’ ‘
"doesn’ t"
| nput ""lIsn\'t," she said.’

‘>>> ""Yes," he said.’

""Yes," he said.’



>SS 1a1 + ’b’

H ab1

: I nput
>>> 'and again ' * 5

"and again and again and again and again and again

| nput
spaces

>>> | ost al

TLostrip()

"lost all spaces’

i | nput
>>> nystring = ' abcd’
>>> nystring[ 1]

) bl
i | nput
>>> nystring[0: 2]
) ab!
| nput

>>> nystring[ 2: 4]

) Cd’

i | nput
>>> nystring[ 4]
Traceback (nobst recent call last):
File "<stdin>", line 1, in ?
I ndexError: string index out of range
i | nput
>>> nystring[: 2]
) abl
I nput

>>> nystring[2:]

1 Cd’

Note: individual characters in a Python string cannot be

changed
: | nput
>>> nystring[0] = 'Z
Traceback (nost recent call |ast):
File "<stdin>, line 1, in ?

TypeError: object does not support item
assi gnnment
Instead use:
__ | nput
>>> 'z + nystring[1:]

"zbcd’



| nput
>>> s = 'supercalifragilisticexpialidocious’
>>> | en(s)
34
| nput

I nput
‘>>> nystring[ 2: 1]

I nput
‘>>> nystring[ - 1]
L

I nput
‘>>> nystring[-2]
"o

I nput
‘>>> nystring[-2:]
" ed?

I nput

‘>>> nystring[:-2]

1 abx

>>> | en(nystring[1l:3])

2

I nput

’>>> nylist = ["foo’, "bar’, 3, 1.5]
>>> nyl i st

["foo', "bar’, 3, 1.5]

- - I npu
[>>> nylist[1] # counting starts froﬁ 6

" bar’

| t
[>>> nylist[-1] # negative index fr6“¥%nd of list

1.5

- - | npu
[>>> nylist[1:-1] # sublist fron1secghé el ement to second | ast

["bar’, 3]

- - I nput
[>>> nylist[:2] + ['bingo’, 2+x2] # c&hcatenate and eval uate

['foo’, "bar’', ’'bingo', 4]

| nput
[5>> 3+ mylist[ 2] #Tist Wih 3 copies of mylist

["foo', "bar’, "foo', 'bar’, 'foo', 'bar’]

I nput

>>> nylist[2] += 2 # it
>>> nyli st

is possible to change el enents

["foo’, '"bar’, 5, 1.5]

I nput

>>> nyli st

>>> nylist[:2] = ['foobar’] # or even to replace sublists

['foobar’, 5, 1.5]

I nput
>>> nylist[1:1] =['"foo', "bar’] # or to insert
>>> nyli st
['foobar’, "foo', 'bar’', 5, 1.5]

I nput

>>> | en(nylist) # len works also for lists

5



I nput
>>> jnnerli st
>>> mylist[ 3]

["in, "ner’]
innerlist # one can nest lists

>>> nyl i st
['foobar’, "foo', "bar’, ['in, "ner’], 1.5]
I nput
>>> nylist[ 3]
["in", 'ner’]
I nput
>>> nylist[3].append(’list’) # and operate on the inner lists
>>> nyli st
['foobar’, "foo', 'bar’, [’in", 'ner’, 'list’], 1.5]
I nput

>>> jnnerlist # nylist[3] and innerlist are the sane object

["in, "ner’, "list’]
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