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Jezyk programowania \
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e Posiada interfejsy éio wie elmqnﬁkow programoWQnia |

e Bardzo tatwo mozna 4ozbudowac interpreter o

funkcje i typy zaimplementowane w C ub C++
e Uwaga w uzyC|u sg dwie mekompatybﬂne Wersje
jezyka:
2. X 1 3.X
e Bedziemy meWIC GIoWRIE GIWE
BioPython-e
e Nazwa pochodz ed Moenty, ythoh s Flying
(Eircu i ma e WSpeIRego z gadami ©
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" e The Zen Of Python

,  mily@cerber:~> python

Python 2.6.2 (r262:71600, Jun 17 2010, 13:37:45)

[GCC 4.4.1 [gcc-4_4-branch revision 150839]] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>> import this

The Zen of Python, by Tim Peters

- Beautiful is better than ugly.
Explicit is better than implicit.
Simple is better than complex.
Complex is better than complicated.




Flat is better than nested.
Sparse is better than dense.

Readability counts.

~__ Special cases aren't special enough to break the rules.

| Although practicality beats purity. S
Errors should never pass silently.
, Unless explicitly silenced.
/ " In the face of ambiguity, refuse the temptation to guess. J

There should be one-- and preferably only one --obvious way to
do it.

Although that way may not be obvious at first unless you're Dutch.
Now is better than never.
~ Although never is often better than *right* now.
| If the implementation is hard to explain, it's a bad idea.
If the implementation is easy to explain, it may be a good idea.
( Namespaces are one honking great idea -- let's do more of those!
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dystrybugiji linuksowych, jesli uzywasz
Iinuksg lub Mac S=)a, to
prawdc\)podob‘nie Juz go masz \\ f

o OflCJaIna strona Pythona
o http://wiWwspythofiorc ownload/

e Jest dysnybuo;wgyz wiekszoscia
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e Zwykle jest ingtaIcS/Wéhy E | =)

Jusr/local/bin/pyttion3.2 ub /usr/bin/...

/ W\Wind\b\r\/s: C:\PythdnBZ \ » f
e \Wywotanie konsoli:
python3.2 - y

(,-/Hiso ia Il edycjarCliRIER)
~ C-B,C_, CK, CY

—/
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- e python —c komenda [arg]
. o python —-m modut [arg]
e Dostep do argumentow
Import sys
sys.argv
sys.argv[0] jest ustawiane na '-'

W przypadku -¢ command, sys.argv[0] jest
ustawiane na '-c'

-m module to sys.argv[0] jest ustawione na nazwe
modutu

_—
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~ $ python3.2
Python 3.2 (py3k, Sep 12 2007, 12:21:02)
[GCC 3.4.6 20060404 (Red Hat 3.4.6-8)] on linux2

/ ' Type "help", "copyright", "credits" or "license" for more
information.

>>>
>>> the_world_is
>>> if th rld_is_flat:

rint("Be careful not to fall off!")

¢
Be careful not to fall off!
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i

o python3."Z - b ak o
Python 3. i R R

(GCC 3.4.6 klamrowych, srednikow, end-ow,

., o, 2
/™ Type "help bggln-ow itp. ozdobnikow znanych ore

informat Z Innych jezykow!!!
>>>
>>> the _world _is flat =1
- >>> if the_world_is_flat:
print("Be careful not to fall off!")

Be careful not to fall off!




A PUANVYKORVAVEIRE

e Znana konweHCJa/ n%rpczqtku pllkukt/
umieszczamy: —

i /usr/le/env pythc)nB 2 \ : f
#1 /usr/bln/python ’




2 SHONaKOHOWakeHeWIE)

e Domyslnie UTIE-E% | ‘ \\g
b

e Mozna zmienic posredni poinii
P #I umle§zczamy \ e W

# -*- €O mg encoding -*-




e S PlIKIRStaOWERGIa G/

IEEIERWAVIEED
. e Zmienna stodowiskowa PYTHONSTARTUP =
' (dziata na podobnej zasadzie jak .profile, aIbo\\y
.pashrc w przypadlé POW1OKi Imuksa)\

/™8 Skrypt zataduje Sie ‘wlk;?) W przypadku (
wywo’ranla\ powtoki interaktywnej \

e Jesli chcémy Jo wywotac rowniez ze skryptu,
to:

Import 0s /
filename = os.enviren:get(cPYAHE STARTUP)
(,ﬁlena e and os; ,).ll'l’l lJnle(nI—*
- exec(open(file



http://docs.python.org/py3k/using/cmdline.html

elistemizZzatieRNNMeEUESs

O

e sitecustomize’ / | \\E/

® Usercustomize ~
S e >>> |mport site ) \ |
o >>> s«lte getuser5|tepackages()




NOTIERLAIZE

- # tojest pierws%y komentarz \\,&/
SPAM =1 é todrugi —
/o \\ # . ) NO I Jeszcz\e trzeC|I J

STRING = "# To nie ]est komentarz."




Pynior) Jehde iElldtlEiier

- Python 3.x ’ /\Pytho 12.x =
>>> 242 >>> 242 -/
4 4

/| >>> # This is a comment >>> #To jest komentarz

242 L 242
4 4

>>> 242 # and a comment on
the same line as code

4
- >>>(50-5%6)/4 >>> (50-5*%6)/4
5.0 5
>>> 8/5 # Fractions aren't lost >>> 8/5 #Utamki sg gubione
when dividing integers 1
1.6

|/



Pycion 210 cllidlEitgs

ython 3.x

>>> # Integer division >>>7/3
returns the floor: )
... 7//3 | >>> 7.0/3
2 | 2.3333333333333335
>>> 7//-3 >>> 7.0//3
-3 2.0
i >>> 7.0//-3
. -3.0
>>> 7/[-3

-3
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e Pojedyncze o Przypisania |
przypisania / \S/

rownolegt
>>> width = 20 >>>>x— ;KZ—O #
/ >>> heig% = 5*%9 Zero x, Y and z
>>> width* height  >>>X
]0J0




ZMIERNENTIUSZE YG

R e RIOWEREINICOWEIE)
—>> # sprobUJ leglé niezdefiniowanej K&/

zmlenneJ ~—
a1y n \\ /) ) \ " (
Traceback (most recent call last):
File "<stdi iIn <module>

NameErro defined




OPEECIEMZNIENNOE

PIZECIKOWE

~ e Pelne wsparcie dla operacii ‘ \\z/

zmlennoprzecmkov(ych operacje.z liczbami

typu integer. sg konwertowane na }%L“W |
/ - przypadku; gdy: ktorykz)lmek argument jest

zmlennoprzecmkowy (float)

"




>>> 1j * complex(0, 1) )

(1+0)
>>> 3+1j%3 ’
(343))

> >> 1% 1) ’ ‘e Zawsze sg
(-1+0j)

/

reprezento{ag

jako dwa floa
\

>>> a=1.5+0.5]

S

y.

AL



KONWENSIEXW[IBIY

> o

chr() wartosc ca’rko’wita/ na znaklo odpowiednim KE/
kodzie ASCII "

complex() wartesc caéovﬂta, rzeczywistal\hlub

‘Napisowgd na zespolong

ord() znak)wa jego kod ASCII \

float() wartes¢ catkowity
rzeczywistq

int() wartose rzeczywista lubrapisowa, na catkowitg
str() jakakelWiekeWartose namapis

lub napisowg na




>>> a3=3.0+4.0j ’ / .\ |
>>> float(a) \

/

L E[eZe)

ZES ;olone ANKONWETSIE
BYPOVY

Trraceback (most recent call )ast):
- File "<std\>" line 1,in ?

TypeError:
>>> a.real
3.0

>>> a.imag
4.0

ant convert complex to float; use abs(z)




23 Pythoniekorkal kulatercds

.~ eZmienna_ | | |
>>> podatek = 1£ / 100 \S/

I~ >> Cena = 10,0.50) f
>>> cena * podatek \

12.5625
>>> poda
113.062

>>> & )
ql?’ ; > (_\




e Cudzystowie ) h . \y’/
>>> 'spam eggs' /
'Spam eggs' ) \

/ >>> 'doesn\'t! (
"doesn't" ) VA \

>>> "doesn't"
"doesn't"
>>> "Yes," he said}:
“Yes," he said.’
>>> "\"Yes, \" helsaid*
“Yes," he said.’
>>> "Isp\it;" she sald '
'"ISH\ t, " shieisaid.’




— ‘

“hello, = "This is a rather: long s&ring ﬁféining 1\ L

several lines of: text just as you would do in C.\n\
Note that whitespace at the beginning of the line is\

/ signifif?nt." \‘\ £y | ) \ i f’

print(hello)




S— ) ﬂ/ o L
Usage: thingy [OPTION

\C

2 Displa\y this usage message. ,
/ -~ -H hostnéi)ne £\ Hostname to conqect to J

)

e

produces the follewingjeutput:

Usage: thingy ONS)

(_/ -h DISpPlay tiIsiisage message

-H Resthame:

-~
~



HOWNA

e Surowy Jrancuc!h },léwitﬂ g)

hello = r'This is a rather: long string contamulg\n\
several lines of text much as)you would do in C."

print(hello):




O

~ e Konkatenacja ’ / . | \\@/

>>> word = 'Help' + 'A’ N
/ >>> word ) \ f
HelpA'
e Generowan r
>>> <!
‘<HelpA S| pAHEIPAHEIPAS




> o

~ e Konkatenacja %Ivv[f{clﬁaﬁ zuchow \\g

>>> 'str' 'ing’

# <- Thisis
'string’ Ok\ =

>>> 'str' st\p() + |ng # <- This is ok \
'string’ |

>>> 'str.strip(’ is is invalid




\ : ’ R

>>> word[4]
'A' / \ /\\y’/
>>> word[0:2] )

/ Hels \ ey \ | f

>>>word[2:4]

A

Ilp
>>> word[:2] # THEfirsttwochiaracters ‘He'
>>> word[2: ] # Everytiinglexceptitie first wo characters 'IpA'




MIEMUWGWaIRE

~ >>> word[0] = X' ) | \v
Traceback (most recent call |ast): ’
File "<stdin>", line 1, in ? ( \

/ TypeError 'Str\gb]ect does not support item assignment f
>>> word[:1] - 'Splat’” / \
Traceback (mst recent call'last):
File "<stdin>", 1,1 -

TypeError: 'str' obj




e o dlEimoezZia kopiowae ich

frelcjueniny
- >>> '+ word[1:] ) /%9 vord[:2] + word[2:]
'xelpA 'HelpA'
>>> 'Splat’ + word[4] >>>> word[:3]m<mrd[3:] |
/ 'SpIatA \ 4 /"HelpA' \ J

>>> X' + word[l ]
erpA' |
>>> 'Splat” +




> ot

>>> word[:2] + worél[z: 4 \/
'HelpA'

>>> word[:3] + word[3:] 7 \
S v

——

>>> word[}m ;

'elpA’
>>> word]

(>>> WO




=

~ >>> word[-1] # The ast character ‘A" >>>
a \J

/

word[-2]
>>> word
>>> word

two characters ‘Hel

>>> word

# The

.

-2

st-but-one character 'p’
# The Ia>$t two characters 'pA'
# Everything except the last




o

~ >>> word[-100:] ’ / . \5/

'HelpA'
/ >>> word[-10] R errow | I
Traceback \most recent caII last): \
File "<StE|1ﬂ>" line 1, in ? >
IndexError:




> word[-lOO%] przytnie wartosé in@e@,

'HeI pA" \
/ >>> wo?d[ 10] # err)o \ ' J

Tracebacck _(most recent caII Iast)




> ot

SRR S g S
IHIeIlléjAl —

/ +i;—+;>x¢——7+¢—j———+ \ W
00 1 X2 /3 4 5
-5 -4 S y
Uwaga : /

przedzia sa domkni”tg\od gory:



g

e >>>s= 'superéalifr gilisticexpialidocious! \/
>>> len(s) 34 —




UnIceEe

o

~ Python 3.2 '/ Python 2.7 oy
>>> W=IIS+OWOII >>> W="S+OW0"
>>> len(w) >>len(w) e |
== W ' | 'S\xc5\x82owo'

'stowo! St > w=u"stowo!



> ot

> > "erowo".er)code\(\'th* ) \,/
b's\xc5\x820wo! ( ~
AN A T

>>> "Hello\u0020World !
'Hello Worl




e Listy sg mutovzlalne\ - \#/

e Mogq przechowy{wa rowiez dane_
s ziozone\np inne |ISJ§/




Eigey = grz'drzlelY

. >>>a=['spam, 'eggs 100 ’1234] >> a

[spam' ‘eggs’, 100, 1234] ‘ \5/
>>>al0] ) \

™

‘'spam’ N / | ,
/ >>> a[3] \ / N \ /

1234

>>> a[-2]
100

>>> a[1:-1]
['eggs’, 100]
>>> al:2] + ['bacen}, 27%2
['spam’, ‘eggs’, '‘bacon’, 4]




~ e Kopia listy ’ / - | \S/

>>> a[ ] )
/ ['spam!, ‘eggs 100, 1234] \ R
o Mutow me lisy




>>> # Replace some items:
.. a[0:2] =[1, 12]
>>> Q3
[1, 12, 123, 1234]
>>> # Remove some:
.. a[0:2] =[]
>>> Q3
[123, 1234]
>>> # Insert some:
... a[1:1] = ['bletch’, 'xyzzy']
>>> Q3
[123, 'bletch’, 'xyzzy', 1234]
>>> # Insert (a copy of) itself at the beginning
>>> a[:0] = a
>>> Q3
[123, 'bletch’, 'xyzzy', 1234, 123, 'bletch’, 'xyzzy', 1234]
>>> # Clear the list: replace all items with an empty list
>>> al:] =[]
>>> Q3

ol










s> p[1].appe|4d('/>’<{c}\5') | \J/
>>>p [, [2, 3, '%ral, 41
S>> >( \j2~,) 5, Xtra'} )




e OWYAPIOEIE

=

~>>> # Fibonacci seri‘es/ wE— L
... # the sum of two 1 —
/ elements defines the )2 oy f’
ext) ) /N /3 \
..a, b=0, ~




o)flnle

- >>> a, b=0,1 ’ >>> j)= 256*256 ’\\Qﬁ
>>> while b < 1000: >>> print(‘The value of i is', 1)

/ priht(b',\«. )‘,,.,...a, )The value ofii\s 36 (

1,1,2,3,5,8, _
5,89,144,2



—
5>>—x1= int(input("PleasL enter an i teger: ")) Please

enter an integer: 42 \\kcy/’

>>> 1f x < O: \
e x = 0 T ¢
/(" et Pri;}y'Negaéive c;aned to Zerofx [
elifi % == 0 f
pri%t%! -ro') .
elif x ==

print



S

- >>>a = ['cat], ’w?%:l\()w, 'efenestrate']\\#/
>>> for x in a: e
e ™ prlht(x Ien(x)) ) ‘




~ e Nie mozna mo’dyfj@v\vac' iterowanych \\/
elementéw — konieczne jest zr@bEnie

Ckopi f
4 >>> for >>n a[:]: # zr6b kopie listy (slice)

... If len(x) > 6; a.insert(0, x)

>>>d




DZAGIENENEE

> ot

o X b/ ™o
>>> for i in range(3): range(5, 10)
/ 5do 9 \”/

... print(i)
~ )range(o, 10, 3)\ ,
S AW LN |

range(-10, -100, -30) -10,
-40, -70

—




—
S5 g = ['Mary'," éﬁ., Pal  tliteclat,
"lamb'" ]

//>>> for & 1in range lén ) ) | S
. pr ( ali]) \




ERUIMEEENNLER]

- fori, vin enumerate(t'tl

ic' /tac’ . to
.. print(i, v)

0 tic \ ) )
1 tac al |
2 toe

>>> knights i 'ropih': '‘the brave'}

L —




s > print(rangé(l ) \\./
range(0, 10) ) s/

>>> [ist(range(5))




for n in range(2, 10):
for x in range(2, n):
if n % x ==
print(n, 'equals’, x, *', n//x)
break

# loop fell through without finding a factor
print(n, 'is a prime number')

2 is a prime number

_ _ break,continue — zachowuja si¢ jak w C
3 is a prime number

—nowos¢ — wykonuje si¢, gdy

4 equals 2 * 2 : Sl
- : warunek 1iterowania nie jest juz

5 is a prime number , .

6 equals 2 * 3 Spelr_nony (wszystkie elementy zostaty
: ) . przeiterowane)

/ is a prime number

8 equals 2 * 4

9 equals 3 *3




WAIEZERIENIESS

e pass—jak wgrze w | |
S >>> while True: KE/
Karty pasujemy I ni { pass # Busy-wait for

Dodjmujemy. keyboard intérrupQCtr|+C)
d2|a’ran,\|nstrukc1a ) |

/ , f
~ pusta

>>> class MyEmptyClass:
pass

e Uzywa sie jej tam
gdzie ze wzgdl®
sktadnil MUSImMY:Cos

wpisac np;s przy; === definit og(*args):
tworzeniu emaniger i
; ||'r|l_)|.-n|' ent thlS'\

H Protety

akbywnym _.zeka s




DENRIOWRIENUIRG]I

=

~ >>>  fib(n): # wypisuje diag fibonnaciego do liczby \v/

“E 0 jes dokumentacja‘funkeyi fib

a, b = 0, 1 C ) \

... While a < n: > - ;
/ print(a}gnds NN \ J
a, b=Db, at+b

print() -

>>> # WywolajiiunkGes
.. 1ib(2000)
01123581321 34 5 o)l )J_; _5// 651019871597




WA OV RIENTIIKG]

>>> fib

/e fim 7 . \ (
>>> f(100) |
0112358

>>> fib(0)



AN e IERVVIIIIK

- >>> def fib2(n): # return Fi{tznacci series up to n
. ""Return a list contaiz' g the Fibonacci series up to n."""

... result =] ~—
.. ab=0,1 - ) S~
4 ‘whilea<n: \

result.append(a)  # see below

> > 2 0] 0= i 0)22 (110] 0))

>g—>/ £100




Welrtosel cognysise

> o

- def ask_ok(prompt, retries= " complaint= ' leasal'):
while True: { e
ok = input(prompt) \

4 ~ ifok in (y, 'ye!, 'yes): ) \ J
return True
if ok In [
return False
retries = retdies =i

I retries <05

 raise IOError(ireflisenik Users)

(/ print(Gemplaint)




- Wartosci domyélne 59 ewaluowane w \,/
momencie wywo+an|a

>>>|—5 )

/ def f(aw\g_u) A\ \ I




WAZN =

o

o Wartos¢ domysina
jest ewaluowana

/| deffa, L=T):
L.append(a)
return L

print(f(1))

B —




- |deffa, L=None): | A3 ) o
if L is None: L = [] [
L.append(a) return L ) i \

N Y

(1)
orint(f(2),
Print{f(3))




WA OV IRIENLIKG]
Sy luczove < wartass | 5
e slowo_kluczowe = wartesc g

def prmidor(v, s='dos sztywnego'_
/NIy type="Norweski Biekit):




~ e pomidor() #bljakuj/é\zﬁgu entu Kr/
e pomidor(v=5, séadp #argument bez
s’rowa kJuczowego PO stowie kluczowym |

o pomldor(S V=al0) #zdupllkowana
wartosc ‘

zdefiniow
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Arguimenty naNiseieN

SOl
\“\w\cljeeseshop(" o S

hopkeeper="MicI?é\‘E’r/
Palin®, client="John Cleese?,
) sketch="Cheese Shop Sketch"),

J

O

def: cheeseshop(kind,
“xkeywords);

print("-- Do you have any", kind,

print("--I'm sorry, we're all out of"
4 kind) |

for arg In anis: -- Do you have any Limburger. ?
print(arg) -- I'm sorry, we're all out of Limburger
print("-" * 40)
keys = sorted(key.
for kw in keys:

=EL or-+:Michael Palin s
114 Cheese S\Op Sketch




Arejtirenie’ eroltrelrle

> ot

Przykfad 1: ) [ ~ ‘
def write multiple items (file, separator,r\\\ﬁf/

*args) : file.write~separator.joiﬁ$a£gs))

Przyktad 2: \\ = f
>>> def concat(*aégs} sep="/") : \
retut Agep.join(args)

(Sﬁpz" A
'eéx?h.n LS



Rozl)m’ovv\/vvrmJé ISUY/

AIGUITERLOIY.
>>> list(range(3, 6))’# ormal call with Separat'e\g/
arguments Z ~—
BB4s )

>>> args—é 6] / \ f

>>> Ilst(range(*args)) # call with arguments
unpacked fro '

[3, 4, 5]




R ROZPEKOWYWeRIEaGUMEROW,

ZERSioWilike

o >>> def parrot(vgltagé,\sﬁfate_r—'a stiff?, L
action='voom'): ( ~—

e

/ ...... (.. \h -

>>> d = {Ivoltage™: "“four million", "state™:
“bleedingdemised”, “action™: "VOOMF}
>>> parrot( ,




Ezienleelz) WY reiZenllz

=

e Konstrukcja rodém Z ]Qsz@w funkcyjnych \25/
umozliwia tworzeme anonimowych funkC]I

Przyktad: : ) e |
/ >>> def: make_incrementor(n): \ :

L return lambda Xz X + n




N ’ )
S A
- Dazigkujg z>a uwage!

-

/,




