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1. Ââåäåíèå

python (Ïèòîí, Ïàéòîí) � âûñîêîóðîâíåâûé ÿçûê ïðîãðàììèðîâàíèÿ îáùåãî
íàçíà÷åíèÿ.

Ïîääåðæèâàåò íåñêîëüêî ïàðàäèãì ïðîãðàììèðîâàíèÿ (ñòðóêòóðíîå,
îáúåêòíî-îðèåíòèðîâàííîå, ôóíêöèîíàëüíîå è äð.)

Îñíîâíûå ÷åðòû:

• äèíàìè÷åñêàÿ òèïèçàöèÿ (òèï ïåðåìåííîé îïðåäåëÿåòñÿ âî âðåìÿ âûïîëíåíèÿ è
ìîæåò ìåíÿòüñÿ â ïðîöåññå ðàáîòû ïðîãðàììû),

• àâòîìàòè÷åñêîå óïðàâëåíèå ïàìÿòüþ,

• èíòðîñïåêöèÿ (âîçìîæíîñòü ïîëó÷åíèÿ èíôîðìàöèè îá îáúåêòå),

• îáðàáîòêà èñêëþ÷åíèé,

• ïîääåðæêà ìíîãîïîòî÷íûõ âû÷èñëåíèé,

• âûñîêîóðîâíåâûå ñòðóêòóðû äàííûõ.



Êîä îðãàíèçóåòñÿ â ôóíêöèè è êëàññû, êîòîðûå, â ñâîþ î÷åðåäü, ìîãóò áûòü
îðãàíèçîâàíû â ìîäóëè, à òå � â ïàêåòû.

Íàèáîëåå ïîïóëÿðíûå ðåàëèçàöèè Ïèòîíà � èíòåðïðåòàòîðû, ïîçâîëÿþùèå
èñïîëüçîâàòü åãî â èíòåðàêòèâíîì ðåæèìå.

Äðóãèå âàæíûå ÷åðòû:

• ìíîãîïëàòôîðìåííûé (Microsoft Windows, âñå âàðèàíòû UNIX, Mac OS, Symbian,
. . . ),

• ñâîáîäíî ðàñïðîñòðàíÿåìûé, ñ îòêðûòûì êîäîì,

• áîãàòàÿ ñòàíäàðòíàÿ áèáëèîòåêà (ðàáîòà ñ îïåðàöèîííîé ñèñòåìîé, ñåòåâûìè
ïðîòîêîëàìè è ôîðìàòàìè èíòåðíåòà, XML, ðåãóëÿðíûìè âûðàæåíèÿìè,
ìóëüòèìåäèéíûìè ôîðìàòàìè, êðèïòîãøðàôè÷åñêèìè ïðîòîêîëàìè, àðõèâàìè,
. . . ),

• îãðîìíîå êîëè÷åñòâî äîïîëíèòåëüíûõ áèáëèîòåê (âåá, áàçû äàííûõ, îáðàáîòêà
èçîáðàæåíèé, îáðàáîòêà òåêñòà, ÷èñëåííûå ìåòîäû, ñèñòåìíûå âûçîâû, ãðàôèêà,
ðàçðàáîòêà èãð, . . . ),

• ïðîãðàììíûé èíòåðôåéñ äëÿ íàïèñàíèÿ ñîáñòâåííûõ ìîäóëåé íà C è C++,

• âîçìîæíîñòü âñòðàèâàíèÿ èíòåðïðåòàòîðà python â ïðèëîæåíèÿ.



Ñîçäàí â 1990 ã. (ïî äðóãèì èñòî÷íèêàì � 1991 ã.) Ãâèäî âàí Ðîññóìîì (Guido van
Rossum).

Ïîñëåäíèå ðåëèçû:

• python 3.0 (3 äåêàáðÿ 2008),

• python 2.6.1 (4 äåêàáðÿ 2008).

Âåòêè 2.x è 3.x íå ñîâìåñòèìû.

Èìååòñÿ óòèëèòà ¾2to3¿.

Ñàéò: http://www.python.org

http://www.python.org


1.1. Ñôåðà ïðèìåíåíèÿ

• âåá-ïðîãðàììèðîâàíèå,

• ãðàôèêà,

• ðàçðàáîòêà ÏÎ (ñèñòåìû ïî ñáîðêå ïðîåêòîâ, óïðàâëåíèå âåðñèÿìè, ñðåäû
âèçóàëüíîé ðàçðàáîòêè),

• íàó÷íîå ÏÎ,

• èãðû,

• îãðîìíîå ÷èñëî ïðîåêòîâ èñïîëüçóåò python êàê ñêðèïòîâûé ÿçûê (ÿçûê
ñöåíàðèåâ),

• . . .

python ìîæåò èñïîëüçîâàòüñÿ

• êàê îñíîâíîé ÿçûê,

• äëÿ èíòåãðàöèè ïðèëîæåíèé,

• äëÿ íàïèñàíèÿ ïðîòîòèïîâ.



python èíòåíñèâíî èñïîëüçóåòñÿ â êîìïàíèÿõ è îðãàíèçàöèÿõ:

• Google,

• ßndex,

• Apple,

• NASA,

• CERN,

• Nokia,

• DreamWorks,

• . . .



2. python êàê êàëüêóëÿòîð

10./3. # Äåëåíèå ÷èñåë ñ ïëàâàþùåé çàïÿòîé

10/3. # Òî æå

10/3 # Öåëî÷èñëåííîå äåëåíèå

5*3 # Óìíîæåíèå

5**3 # Âîçâåäåíèå â ñòåïåíü

12*(34-56)/7 # Àðèôìåòè÷åñêîå âûðàæåíèå

_**89 # _ - Ðåçóëüòàò ïîñëåäíåé îïåðàöèè

10%3 # Îñòàòîê îò äåëåíèÿ

(-10)/3 # Óõ-òû!

(-10)%3 # Âîò êàê!

x = 5 # Ïðèñâàèâàíèå

y = x**3 # Ðåçóëüòàò íå îòîáðàæàåòñÿ

x, y

print x, y

Ñðàâíåíèå: ==, ! =, <, >, <=, >=



1 + 2J # Êîìïëåêñíîå ÷èñëî

1 + 2j # Òàê òîæå ìîæíî, íî íå 1. + 2I èëè 1. + 2i

z = 1 + 2j

z.real # Python - îáúåêòíî-îðèåíòèðîâàííûé ÿçûê

z.imag # Python - îáúåêòíî-îðèåíòèðîâàííûé ÿçûê

z.conjugate() # Âûçîâ ìåòîäà

2**100 # Áîëüøàÿ àðèôìåòèêà (öåëûå ÷èñëà ïðîèçâîëüíîé äëèíû)!



3. Òèïû äàííûõ

Óçíàòü òèï ìîæíî ñ ïîìîùüþ âûçîâà ôóíêöèè type(a).

3.1. ×èñëà

type(213) # int (4 áàéòîâîå çíàêîâîå öåëîå)

type(2**100) # long (öåëîå ïðîèçâîëüíîé äëèíû)

type(1.2) # float (8-áàéòîâîå âåùåñòâåííîå ÷èñëî ñ ïëàâàþùåé çàïÿòîé)

type(1 + 2j) # complex (16-áàéòîâîå êîìïëåêñíîå ÷èñëî ñ ïëàâàþùåé çàïÿòîé)



3.2. Ñòðîêè

s1 = "Python"

type(s1) # str

s2 = 'Ïèòîí'

s = "ßçûê ïðîãðàììèðîâàíèÿ 'Ïèòîí'"

s1

s2

print s1, s2

s1 + s2 # Êîíêàòåíàöèÿ

s[0] # 1-é ñèìâîë

s[1] # 2-é ñèìâîë

s[-1] # Ïîñëåäíèé ñèìâîë

s[-2] # Ïðåäïîñëåäíèé ñèìâîë

len(s) # Äëèíà

s[0:4] # Ïîäñòðîêà

s[0] = 'ÿ' # Íåëüçÿ



3.3. Ñïèñêè

Ñïèñîê � èçìåíÿåìûé (mutable) êîíòåéíåð. Îáðàùåíèå ê ýëåìåíòó ñïèñêà � ïî
èíäåêñó.

x = [1, 2, 3, 'four']

type(x) # list

x[0]

x[1]

x[-1]

len(x)

range(5) # Ñïèñîê [0, 1, 2, 3, 4]

range(1, 5) # Ñïèñîê [1, 2, 3, 4]

range(begin, end, step)

x[1:3] # Ïîäñïèñîê (slice)

x[:3]

x[1:]

x[3] = 4 # Ìîæíî!

x[3, 4] = [4, 5, 6] # Ìîæíî!



y1 = ['January', 'February']

y2 = ['March', 'April', 'May']

y1 + y2 # Êîíêàòåíàöèÿ

2*y1 # Êîíêàòåíàöèÿ

3.3.1. Äðóãèå ìåòîäû è ôóíêöèè

lst.append(item) # Âñòàâèòü â êîíåö

lst.pop() # Óäàëèòü ïîñëåäíèé è âîçâðàòèòü çíà÷åíèå

lst.insert(indx, item) # Âñòàâêà â óêàçàííóþ ïîçèöèþ

lst.count(item) # Íàéòè êîëè÷åñòâî âõîæäåíèé

lst.remove(item) # Óäàëèòü ïåðâîå âõîæäåíèå

lst.sort() # Ñîðòèðîâàòü

lst.reverse() # Çàïèñàòü â îáðàòíîì ïîðÿäêå



3.4. Êîðòåæè

Êîðòåæ (tuple) � íåèçìåíÿåìûé (immutable) êîíòåéíåð. Îáðàùåíèå ê ýëåìåíòó
êîðòåæà � ïî èíäåêñó.

x = (1, 2, 3, 'four') # Ñêîáêè ìîæíî îïóñòèòü

type(s) # tuple

x[0]

x[1]

x[-1]

len(x)

x[1:3] # Ïîäêîðòåæ

x[:3]

x[1:]

x[3] = 4 # Íåëüçÿ!

x[3, 4] = [4, 5, 6] # Íåëüçÿ!

y1 + y2 # Êîíêàòåíàöèÿ



3.5. Ñëîâàðè

Ñëîâàðü � èçìåíÿåìûé êîíòåéíåð. Îáðàùåíèå ê ýëåìåíòó ñëîâàðÿ � ïî èìåíè
ýëåìåíòà.

person = {'FirstName': 'Isac', 'LastName': 'Newton'}

type(person) # dict

person[0] # Íåëüçÿ!

person['FirstName'] # Èíäåêñàöèÿ ïî èìåíè

person['FirstName'] = 'Isaac'

person['Profession'] = 'Scientist'



4. Óïðàâëÿþùèå êîíñòðóêöèè

4.1. while

a = 12

b = 8

while b != 0:

tmp = a%b

a = b

b = tmp

print a

À ëó÷øå òàê:

a = 12

b = 8

while b != 0:

a, b = b, a%b

print a

Èìåþòñÿ continue, break.



4.2. for

for k in range(1, 10): # èëè xrange(1, 10)

print "%d %d" % (k, k*k)

for k in "letters":

print k



4.3. if

x = 1.5

if x < 0 or x > 10:

y = 0.

elif x < 1:

y = x

elif x < 2:

y = x*x

else:

y = 4

print y



5. Ôóíêöèè

Ôàéë fibo.py

# Ïå÷àòàåò ÷èñëà Ôèáîíà÷÷è, íå ïðåâîñõîäÿùèå B

def fibo(B = 100):

a, b = 0, 1

while b <= B:

print b

a, b = b, a + b



Ôàéë gcd.py

# ÍÎÄ ÷èñåë a, b

def gcd(a, b):

a = abs(a)

b = abs(b)

while b != 0:

a, b = b, a%b

return a

print gcd (675222842 , 709073246)



6. Ïðèñâàèâàíèÿ ïî ññûëêå è ïî çíà÷åíèþ

a = b

• Àòîìíûå çíà÷åíèÿ ïðèñâàèâàþòñÿ ïî çíà÷åíèþ

• Êîíòåéíåðû ïðèñâàèâàþòñÿ ïî ññûëêå

a = 1

b = a

b = 2

print a, b # 1 2

a = [0, 1, 2]

b = a

b[2] = 222

print a # [0, 1, 222]

print b # [0, 1, 222]

Åñëè îáúåêò íèãäå íå èñïîëüçóåòñÿ, îí óäàëèòñÿ àâòîìàòè÷åñêè.



Ïðîñòîå è ãëóáîêîå êîïèðîâàíèå

Ôàéë xcopy.py

from copy import *

A = [0, 1, [2, 3, [4, 5]]]

B = A

print A # [0, 1, [2, 3, [4, 5]]]

print B # [0, 1, [2, 3, [4, 5]]]

B[1] = 111

B[2][1] = 333

print A # [0, 111, [2, 333, [4, 5]]]

print B # [0, 111, [2, 333, [4, 5]]]

C = copy(A)

C[1] = -1

C[2][2] = 222

print A # [0, 111, [2, 333, 222]]

print C # [0, -1, [2, 333, 222]]

D = deepcopy(A)

D[2][0] = 0

print A # [0, 111, [2, 333, 222]]

print D # [0, 111, [0, 333, 222]]



Ïðèìåð: ñâÿçíûå ñïèñêè

Ôàéë slist.py

Names = ["Lobachevski", "Gauss", "Newton", "Euler"]

# Ñîçäàåì ñâÿçíûé ñïèñîê

cur = 0

for name in Names:

prev = cur;

cur = {"data": name , "next": prev}

lst = cur

# Ïå÷àòàåì ñïèñîê

cur = lst

while cur:

print cur["data"]

cur = cur["next"]



7. Ðàáîòà ñ ìîäóëÿìè

import ìîäóëü

from ìîäóëü import ÷òî-òî êîíêðåòíîå

from ìîäóëü import *

Ïðèìåð:

import math

print math.pi, math.exp(1)

from math import pi, exp

print pi, exp(1)

from math import *

print pi, exp(1), sin(pi)



8. Ââîä/âûâîä

print 'Pi is %5.3f (3 äåñÿòè÷íûå öèôðû)'% math.pi

print 'e**pi = %5.3f, pi**e = %5.3f'% (exp(pi), pi**(exp(1)))

x = raw_input('Ââåäèòå ÷èñëî: ')

f = open('myfile', 'w') # Îòêðûòü ôàéë äëÿ çàïèñè

f.write('Hello, World!\n') # Çàïèñàòü òåêñò

f.write('e**pi = %5.3f, pi**e = %5.3f'% (exp(pi), pi**(exp(1))))

f.close() # Çàêðûòü ôàéë

f = open('myfile', 'r') # Îòêðûòü ôàéë äëÿ ÷òåíèÿ

s = f.read() # Ïðî÷èòàòü âåñü ôàéë öåëèêîì

s = f.read(length) # Ïðî÷èòàòü length ñèìâîëîâ

s = f.readline() # Ïðî÷èòàòü îäíó ñòðîêó



9. Íàó÷íûå âû÷èñëåíèÿ: scipy è numpy

from numpy import *

A = array([[1, 2], [3, 4]]) # Ìàòðèöà

B = array([[3, 1], [1, 3]])

b = array([1, 2]) # Âåêòîð

dot(A, B) # Ìàòðè÷íîå ïðîèçâåäåíèå

dot(A, b) # Ïðîèçâåäåíèå ìàòðèöû íà âåêòîð-ñòîëáåö

dot(b, A) # Ïðîèçâåäåíèå âåêòîð-ñòðîêè íà ìàòðèöó



from numpy.linalg import *

det(A) # Îïðåäåëèòåëü

norm(A) # Íîðìà âåêòîðîâ è ìàòðèö

inv(A) # Îáðàòíàÿ ìàòðèöà

solve(A, b) # Ðåøåíèå ñèñòåìû ëèíåéíûõ óðàâíåíèé

x, residuals, rank, sv = lstsq(A, b) # Çàäà÷à íàèìåíüøèõ êâàäðàòîâ

pinv(A) # Ïñåâäîîáðàòíàÿ ìàòðèöà

evalues, evectors = eig(A) # Ñîáñòâåííûå ÷èñëà è âåêòîðû

Ñì. ïðèìåð xlinalg.py



9.1. scipy

• Ñïåöèàëüíûå ôóíêöèè

• Èíòåãðèðîâàíèå

• Î.Ä.Ó.

• Îïòèìèçàöèÿ

• Èíòåðïîëÿöèÿ

• FFT

• . . .



Ôàéë xintegrate.py

from scipy import *

q, tol = integrate.quad(lambda x: sqrt(x), 0, 1)

print q

def fn(x):

return x**2

s = integrate.quad(fn, 0, 1)

print s



10. Íàó÷íàÿ ãðàôèêà

pylab � 2d-ãðàôèêà a-la MATLAB

Ôàéë xpylab.py

from math import *

from numpy import *

from pylab import *

x = linspace (-2*pi, 2*pi, 100)

y1 = sin(x)

y2 = cos(x)

plot(x, y1, x, y2)

show()



11. Ýëåìåíòû ÎÎÏ

Ñì. rational.py



12. Ýëåìåíòû ôóíêöèîíàëüíîãî
ïðîãðàììèðîâàíèÿ

Ôàéë primes.py

# Ðåøåòî Ýðàòîñôåíà

# Ïðîñòûå ÷èñëà, íå ïðåâîñõîäÿùèå n

def primes(n):

lst = range(2, n)

i = 0

while i < len(lst):

x = lst[i]

lst = filter(lambda y, x = x: (y == x or y%x != 0), lst)

i += 1

return lst

print primes (100)



Ôàéë quicksort.py

def quicksort(a):

if len(a) <= 1: return a

v = a[0]

return quicksort(filter(lambda w, v = v: w < v, a)) + \

filter(lambda w, v = v: w == v, a) + \

quicksort(filter(lambda w, v = v: w > v, a))

print quicksort ([1, 32, 0, 0, 45, 12, 32, 11, 17, 0])
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