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2 1. Ïåðåìåííûå

Â ïèòîíå ïåðåìåííàÿ îáúÿâëÿåòñÿ â òîò ìîìåíò, êîãäà åé ïðèñâàèâàåòñÿ çíà÷åíèå. Ïðèñâàèâàíèå
ïðîèñõîäèò ñ ïîìîùüþ îïåðàòîðà =

In [13]: a = 5

b = 7 + 12

Ïèòîí � ÿçûê ñ äèíàìè÷åñêîé òèïèçàöèåé (òî åñòü òèïû ïåðåìåííûõ âûâîäÿòñÿ âî âðåìÿ
âûïîëíåíèÿ ïðîãðàììû).

Â ÷àñòíîñòè, â ïèòîíå îäíà è òà æå ïåðåìåííàÿ ìîæåò ìåíÿòü ñâîé òèï.

In [14]: a = 12

print(a)

a = "hello world"

print(a)

12

hello world

Íàçâàíèå ïåðåìåííûõ â ïèòîíå ìîæåò ñîñòîÿòü èç ñòðî÷íûõ èëè çàãëàâíûõ áóêâ (íå îáÿçàòåëüíî
àíãëèéñêèõ), öèôð, çíàêà ïîä÷åðêèâàíèÿ (_)

In [24]: my_first_variable = 12

ÍîâàÿÏåðåìåííàÿ = 34

High_FIVE = 567

Íàçâàíèå ïåðåìåííîé íå ìîæåò íà÷èíàòüñÿ ñ öèôðû.

In [25]: 123variable = 123

File "<ipython-input-25-3aac93b48df0>", line 1

123variable = 123

�

SyntaxError: invalid syntax

Íàçâàíèå ïåðåìåííîé òàê æå íå ìîæåò áûòü êëþ÷åâûì ñëîâîì:

In [75]: import keyword

print('\n'.join(keyword.kwlist))

False

None

True

and

as

assert

break

class

continue

def

del

elif
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else

except

finally

for

from

global

if

import

in

is

lambda

nonlocal

not

or

pass

raise

return

try

while

with

yield

(Î òîì, ÷òî îáîçíà÷àåò import è join � ïîçæå). Íà ñàìîì äåëå wing ide ïîäñâå÷èâàåò êëþ÷åâûå
ñëîâà, òàê ÷òî âû íå îøèáåòåñü :)

In [76]: n

---------------------------------------------------------------------------

NameError Traceback (most recent call last)

<ipython-input-76-fe13119fb084> in <module>()

----> 1 n

NameError: name 'n' is not defined

Âîçíèêëà îøèáêà, ïîòîìó ÷òî ïåðåìåííîé n íå áûëî ïðèñâîåíî çíà÷åíèå, à çíà÷èò, îíà íå áûëà
îáúÿâëåíà

3 2. Òèïû äàííûõ

3.1 2.1 Òèï int

Òèï äàííûõ int â ïèòîíå ñëóæèò äëÿ õðàíåíèÿ öåëûõ ÷èñåë. Ðàçìåð ÷èñåë îãðàíè÷åí òîëüêî
îïåðàòèâíîé ïàìÿòüþ.

In [17]: a = 12345

b = -17263457125643761254371254376512473561243564127347216543712643712

c = 0xAF #øåñòíàäöàòåðè÷íàÿ çàïèñü

d = 0o123 #âîñüìåðè÷íàÿ çàïèñü

e = 0b1001 #äâîè÷íàÿ çàïèñü
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print("a = ", a)

print("b = ", b)

print("c = ", c)

print("d = ", d)

print("e = ", e)

a = 12345

b = -17263457125643761254371254376512473561243564127347216543712643712

c = 175

d = 83

e = 9

Ðàññìîòðèì íåêîòîðûå ñïîñîáû ñîçäàíèÿ ïåðåìåííûõ òèïà int

In [53]: a = 17

b = int(17)

c = int('17')

d = int(17.1)

e = round(17.9)

print("a = ", a)

print("b = ", b)

print("c = ", c)

print("d = ", d)

print("e = ", e)

a = 17

b = 17

c = 17

d = 17

e = 18

Ñïèñîê îñíîâíûõ àðèôìåòè÷åñêèõ äåéñòâèé, êîòîðûå âàì ïîíàäîáÿòñÿ:

• Ñëîæåíèå: +

• Âû÷èòàíèå: -

• Óìíîæåíèå: *

• Âåùåñòâåííîå äåëåíèå: /

• Öåëî÷èñëåííîå äåëåíèå (îêðóãëåíèå ïðîèçâîäèòñÿ âíèç): //

• Âçÿòèå îñòàòêà: %

• Âîçâåäåíèå â ñòåïåíü: **

In [71]: a = 123

b = 56

print(a + b)

print(a - b)

print(-b)

print(a * b)

print(a / b)

print(a // b)

print(a % b)

print(a ** b)

print(-b)
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179

67

-56

6888

2.1964285714285716

2

11

1083144105480022170049587195715269282829265062449302603600066970681484857420741062641453509422921381294807715055542561

-56

In [57]: print(-10 // 3)

print(-10 % 3)

-4

2

Íåìíîãî î òîì, êàê ðàáîòàþò îïåðàòîðû // è %:
Èç êóðñà øêîëüíîé ìàòåìàòèêè, âàì ñêîðåå âñåãî èçâåñòíî, ÷òî äëÿ ëþáûõ äâóõ ÷èñåë x, y, ãäå

y 6= 0, ñóùåñòâóþò åäèíñòâåííûå ÷èñëà q, r : x = q ∗ y + r è 0 6 r < |y|.
Òàê âîò, q = x // y, r = x % y
Ïðèîðèòåòû îïåðàöèé (ñ ñàìîé ïðèîðèòåòíîé äî ñàìûõ ìàëîïðèîðèòåòíûõ):

1. âîçâåäåíèå â ñòåïåíü(**)

2. Óíàðíûå + è -

3. Óìíîæåíèå, äåëåíèå, öåëî÷èñëåííîå äåëåíèå, âçÿòèå îñòàòêà

4. Ñëîæåíèå è âû÷èòàíèå

Òàêæå ìîæíî èñïîëüçîâàòü ñêîáêè

In [119]: print(10 * (3 + 2 ** 3) + 4 // 3)

print(-2 ** 4)

print((-2) ** 4)

111

-16

16

Òàêæå åñòü äâîéñòâåííûå îïåðàòîðû: +=, -=, *= è ïðî÷èå, êîòîðûå èçìåíÿþò çíà÷åíèå ïåðåìåííîé:

In [228]: a = 12

a *= 10

print(a)

120

** ++ è -- íå âûçûâàþò îøèáêè (êàê äâà ïðèìåíåíèÿ óíàðíûõ îïåðàòîðà), íî íå äàþò òîò ýôôåêò,
÷òî â Ñ++ **

Äëÿ âçÿòèÿ ìîäóëÿ ÷èñëà èñïîëüçóåòñÿ ôóíêöèÿ abs(x):

In [58]: y = -10

x = abs(y)

print(x)

10

5



3.2 2.2 Òèï �oat

Ñëóæèò äëÿ õðàíåíèÿ äðîáíûõ ÷èñåë.

In [43]: a = 1.2

b = 4 / 3

c = 0.1 + 0.1 + 0.1

d = float("1.5")

e = float(2)

f = -23e3

g = -23e-3

print("a = ", a)

print("b = ", b)

print("c = ", c)

print("d = ", d)

print("e = ", e)

print("f = ", f)

print("g = ", g)

a = 1.2

b = 1.3333333333333333

c = 0.30000000000000004

d = 1.5

e = 2.0

f = -23000.0

g = -0.023

Îáðàòèòå âíèìàíèå, ÷òî, ïîñêîëüêó ÷èñëà â êîìïüþòåðå õðàíÿòñÿ â äâîè÷íîé ñèñòåìå ñ÷èñëåíèÿ,
ïðè ðàáîòå ñ �oat ìîæåò òåðÿòñÿ òî÷íîñòü âû÷èñëåíèé!

Àðèôìåòè÷åñêèå îïåðàöèè ñîâïàäàþò ñ àðèôìåòè÷åñêèìè îïåðàöèÿìè äëÿ öåëûõ ÷èñåë

In [72]: a = 123.3

b = 5.123

print(a + b)

print(a - b)

print(-b)

print(a * b)

print(a / b)

print(a // b)

print(a % b)

print(a ** b)

print(-b)

128.423

118.17699999999999

-5.123

631.6659

24.0679289478821

24.0

0.34799999999999187

51523320187.66721

-5.123

Â ÷àñòíîñòè, èçâëå÷ü êîðåíü èç ÷èñëà � ýòî âîçâåñòè åãî â ñòåïåíü 0.5:
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In [66]: print(16 ** 0.5)

print(17 ** 0.5)

4.0

4.123105625617661

3.3 2.3 Òèï str

Òèï str â ïèòîíå ñëóæèò äëÿ ðàáîòû ñî ñòðîêàìè.
Îäèíàðíûå è äâîéíûå êàâû÷êè íå ðàçëè÷àþòñÿ.
Ñòðîêè â òðîéíûõ êàâû÷êàõ ìîãóò ñîäåðæàòü ïåðåâîäû ñòðîê (äëèííûå ñòðîêè)

In [49]: s1 = 'string'

s2 = "That's a string \n too!"

s3 = str(25)

s4 = "" # ïóñòàÿ ñòðîêà

s5 = '''äëèííàÿ

còðîêà'''

print("s1 = ", s1)

print("s2 = ", s2)

print("s3 = ", s3)

print("s4 = ", s4)

print("s5 = ", s5)

s1 = string

s2 = That's a string

too!

s3 = 25

s4 =

s5 = äëèííàÿ

còðîêà

Ñèìâîë âûïîëíÿåò îñîáóþ ðîëü: îí ïîçâîëÿåò âñòàâèòü ñïåöèàëüíûå ñèìâîëû

• \n � ïåðåâîä ñòðîêè

• " - äâîéíàÿ êàâû÷êà

• ' - îäèíàðíàÿ êàâû÷êà

• \\ - îáðàòíûé ñëåø

×òîáû óçíàòü äëèíó ñòðîêè, èñïîëüçóåòñÿ ôóíêöèÿ len:

In [234]: s1 = "Ïðèâåò, ìèð!"

length1 = len(s1)

length2 = len("Ïðèâåò!")

print(length1)

print(length2)

12

7

Ìîæíî èñïîëüçîâàòü êëþ÷åâîå ñëîâî in äëÿ ïðîâåðêè ïðèíàäëåæíîñòè ïîäñòðîêè ñòðîêå

In [235]: print("aba" in "abacaba")

print("d" in "abacaba")
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True

False

Ñòðîêè ìîæíî ñêëàäûâàòü (êîíêàòåíèðîâàòü) è óìíîæàòü íà ÷èñëî:

In [79]: s1 = "Hello"

s2 = ":)"

print(s1 + s2)

print(s1 + " " + s2)

print(s2 * 10)

print(10 * s2)

Hello:)

Hello :)

:):):):):):):):):):)

:):):):):):):):):):)

Òàêæå åñòü îïåðàòîðû += è *=

In [123]: a = "aaa"

b = "bbb"

c = 4

b *= c

print(b)

c *= a

print(c)

a += b

print(a)

bbbbbbbbbbbb

aaaaaaaaaaaa

aaabbbbbbbbbbbb

Â ïèòîíå íåò îòäåëüíîãî òèïà äëÿ ñèìâîëîâ, ñèìâîë � ýòî ïðîñòî ñòðîêè äëèíû 1.
Äëÿ ðàáîòû ñ ñèìâîëàìè åñòü ôóíêöèè ord, chr (óçíàòü ascii-êîä ñèìâîëà è íàîáîðîò, ïîëó÷èòü

ñèâîë èç ascii êîäà)

In [83]: print(ord('a'))

print(chr(97))

97

a

Åùå ïîëåçíûå ìåòîäû, äëÿ ðàáîòû ñ ñèìâîëàìè: ïðîâåðêà, ÿâëÿåòñÿ ëè ñèìâîë áóêâîé/÷èñëîì

In [90]: print("a".isalpha())

print("A".isalpha())

print("1".isdigit())

print("_".isdigit())

print("5".isalpha())

True

True

True

False

False
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Ýòè ìåòîäû âîçâðàùàþò çíà÷åíèå òèïà bool, î êîòîðîì ìû ïîãîâîðèì íåìíîãî ïîçäíåå
Åùå ïàðà ìåòîäîâ:

In [99]: print("aBBa".upper())

print("ÂåÐíÈòÅ 2007".lower())

ABBA

âåðíèòå 2007

3.3.1 Èíäåêñàöèÿ

Â ïèòîíå ìîæíî îáðàòèòüñÿ ê i-ìó ñèìâîëó ñòðîêè ñ ïîìîùüþ îïåðàòîðà []:

In [101]: s = "My string"

print(s[0])

print(s[3])

print(s[-1])

print(s[-9])

print(s[-0])

M

s

g

M

M

Èíäåêñàöèÿ � ñ íóëÿ.
Òàêæå, â ïèòîíå åñòü îòðèöàòåëüíàÿ èíäåêñàöèÿ: -1 ýëåìåíò - ýòî ïåðâûé ñ êîíöà, -2 - âòîðîé ñ

êîíöà è òàê äàëåå

+---+---+---+---+---+---+---+---+---+

| m | y | | s | t | r | i | n | g |

+---+---+---+---+---+---+---+---+---+

0 1 2 3 4 5 6 7 8

-9 -8 -7 -6 -5 -4 -3 -2 -1

Åñëè îáðàòèòüñÿ ê ñëèøêîì áîëüøîìó (èëè ñëèøêîì ìàëåíüêîìó (îòðèöàòåëüíîìó)) èíäåêñó,
âîçíèêíåò îøèáêà

In [105]: s = "abacaba"

s[100]

---------------------------------------------------------------------------

IndexError Traceback (most recent call last)

<ipython-input-105-fcd8af702b70> in <module>()

1 s = "abacaba"

----> 2 s[100]

IndexError: string index out of range

In [106]: s = "abacaba"

s[-100]
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---------------------------------------------------------------------------

IndexError Traceback (most recent call last)

<ipython-input-106-36279e7bc44e> in <module>()

1 s = "abacaba"

----> 2 s[-100]

IndexError: string index out of range

3.3.2 Ñðåçû

×òîáû áðàòü ïîäñòðîêè (èëè íåêîòîðûå ñïåöèàëüíûå ïîäïîñëåäîâàòåëüíîñòè) â ïèòîíå åñòü ñðåçû:

• s[a:b] � âçÿòü ïîäñòðîêó ñ èíäåêñà a âêëþ÷èòåëüíî ïî èíäåêñ b íåâêëþ÷èòåëüíî (b ìîæåò áûòü
áîëüøå äëèíû ñòðîêè)

• s[a:] � âçÿòü ïîäñòðîêó ñ èíäåêñà a âêëþ÷èòåëüíî è äî êîíöà ñòðîêè

• s[:b] � âçÿòü ïîäñòðîêó äî èíäåêñà b íåâêëþ÷èòåëüíî

• s[a:b:c] � âçÿòü ïîäïîñëåäîâàòåëüíîñòü, íà÷èíàÿ ñ a, ñ øàãîì c íå äîõîäÿ äî b (ñ ìîæåò áûòü
îòðèöàòåëüíûì)

In [109]: s = "my string"

print("s[3:8] =", s[3:8])

print("s[5:] =", s[5:])

print("s[:5] =", s[:5])

print("s[0:5] =", s[0:5])

print("s[-8:-3] =", s[-8:-3])

print("s[1:-3] =", s[1:-3])

print("s[:-1] =", s[:-1])

print("s[:] =", s[:])

print("s[2:1] =", s[2:1])

s[3:8] = strin

s[5:] = ring

s[:5] = my st

s[0:5] = my st

s[-8:-3] = y str

s[1:-3] = y str

s[:-1] = my strin

s[:] = my string

s[2:1] =

In [112]: s = "my string"

print("s[3:8:2] =", s[3:8:2])

print("s[3:100:2] =", s[3:100:2])

print("s[3:8:1] =", s[3:8:1])

print("s[8:3:-1] =", s[8:3:-1])

print("s[8:3:-2] =", s[8:3:-2])

print("s[::2] =", s[::2])

print("s[::-1] =", s[::-1])

s[3:8:2] = srn

s[3:100:2] = srn
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s[3:8:1] = strin

s[8:3:-1] = gnirt

s[8:3:-2] = git

s[::2] = m tig

s[::-1] = gnirts ym

In [111]: print("s[3:8:0] = ", s[3:8:0])

---------------------------------------------------------------------------

ValueError Traceback (most recent call last)

<ipython-input-111-9160819a1c4d> in <module>()

----> 1 print("s[3:8:0] = ", s[3:8:0])

ValueError: slice step cannot be zero

3.3.3 Íåêîòîðûå ìåòîäû îáðàáîòêè ñòðîê

• s.�nd(sample, [start, [end]]) � âîçâðàùàåò èíäåêñ íà÷àëà ïåðâîãî âõîæäåíèÿ sample èëè -1 (r�nd
� ïîñëåäíåå âõîæäåíèå)

In [116]: s = "mabacabadabac"

print(s.find("aba"))

print(s.find("aba", 5)) #íà÷èíàÿ ñ 5 ñèìâîëà

print(s.find("aba", 2, 6))

print(s.rfind("aba"))

1

5

-1

9

• s.replace(from, to) � âîçâðàùàåò ñòðîêó, â êîòîðîé âñå íåïåðåñåêàþùèåñÿ âõîæåíèÿ from çàìåíåíû
íà to (ñàìà ñòðîêà íå ìåíÿåòñÿ)

In [124]: s = "ababacaba"

print(s.replace("aba", "_"))

print(s)

_bac_

ababacaba

• s.count(sample) � âîçâðàùàåò êîëè÷åñòâî íåïåðåñåêàþùèõñÿ âõîæäåíèé sample

In [118]: s = "ababacaba"

print(s.count("aba"))

2

• s.strip([chars]) � âîçâðàùàåò ñòðîêó, ó êîòîðîé óäàëåíû ñèìâîëû chars èç íà÷àëà è êîíöà ñòðîêè.
Åñëè chars íå çàäàí, òî áóäóò óäàëÿòñÿ ïðîáåëüíûå ñèìâîëû (ïðîáåëû, òàáóëÿöèÿ, ïåðåíîñû
ñòðîê). Ñàìà ñòðîêà s íå èçìåíÿåòñÿ.
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lstrip, rstrip � äåëàþò òî æå ñàìîå, íî ñ ëèáî òîëüêî ñëåâà, ëèáî òîëüêî ñïðàâà

In [133]: s = " abacaba\t\n"

print(s.strip())

print(s)

t = "abacabadaba"

print(t.rstrip("abd"))

abacaba

abacaba

abac

3.3.4 Ñòðîêè � íåèçìåíÿåìûå îáúåêòû!

-------------------------------------------------------

| Íåëüçÿ | Ìîæíî |

|:------------------------|:--------------------------|

|s[len(s)] = 'a' |s = s + 'a' |

|s[0] = 'a' |s = 'a' + s[1:] |

|s[3] = 'a' |s = s[3:] + 'a' + s[4:] |

|óäàëèòü ñèìâîë |s = s[3:] + s[4:] |

|âñòàâèòü ñèìâîë |s = s[3:] + 'a' + s[3:] |

|s.replace('a', 'b') |s = s.replace('a', 'b') |

|ïåðåâåðíóòü ñòðîêó |s = s[::-1] |

3.4 2.4 Òèï tuple

Òèï tuple ñëóæèò äëÿ ïðåäñòàâëåíèÿ íåèçìåíÿåìîãî (immutable) ìàññèâà

• Îïåðàöèè � êàê ñî ñòðîêàìè (èíäåêñû, ñðåçû)

• Õðàíèò ëþáûå îáúåêòû (íà ñàìîì äåëå ññûëêè íà îáúåêòû), â òîì ÷èñëå è èçìåíÿåìûå

Ñîçäàíèå:

In [232]: a = (40, ) # Åñëè ýëåìåíò 1, çàïÿòàÿ â êîíöå îáÿçàòåëüíà!

print(a)

a = tuple("abc")

print(a)

a = tuple()

print(a)

a = (1, 2, 'q', (3, 5))

print(a)

print(a[3][1])

print(len(a))

print('q' in a)

(40,)

('a', 'b', 'c')

()

(1, 2, 'q', (3, 5))

5

4

True
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In [155]: a = (1, 2, 'q', (3, 5))

a[0] = 2

---------------------------------------------------------------------------

TypeError Traceback (most recent call last)

<ipython-input-155-ea50b69c9bfc> in <module>()

1 a = (1, 2, 'q', (3, 5))

----> 2 a[0] = 2

TypeError: 'tuple' object does not support item assignment

In [159]: a = (1, 2, 'q', (3, 5))

print(a[1:3])

print(a * 10)

print(a + a)

(2, 'q')

(1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5))

(1, 2, 'q', (3, 5), 1, 2, 'q', (3, 5))

Åñòü íåêîòîðûå ìåòîäû, êàê ó ñòðîê:

In [141]: a.count('q')

Out[141]: 1

3.5 2.5 Òèï list

Òèï list èñïîëüçóåòñÿ äëÿ ïðåäñòàâëåíèÿ èçìåíÿåìûõ (mutable) ìàññèâîâ
Îïåðàöèè � êàê ñ tuple è str:

In [233]: s = [1, 2, 3, 'abc']

print(s)

s = list("abc")

print(s)

s = []

print(s)

s = list()

print(s)

s1 = [1, 2, 3]

s2 = ["a", 'b', "c"]

print(s1 + s2)

print(s1 * 3)

print(len(s1))

[1, 2, 3, 'abc']

['a', 'b', 'c']

[]

[]

[1, 2, 3, 'a', 'b', 'c']

[1, 2, 3, 1, 2, 3, 1, 2, 3]

3
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In [163]: s = [1, 2, 3, 'abc', (2, 3), [4, 5, 6]]

print(s[0])

print(s[-4])

print(s[:5])

print(s[-1][0])

1

3

[1, 2, 3, 'abc', (2, 3)]

4

Ìíîãîìåðíûå ìàññèâû � ñïèñêè ñïèñêîâ
Åñòü ìåòîäû äëÿ èçìåíåíèÿ ñïèñêà:

In [203]: s = [1, 2, 3, 4, 5, 6, 7, 8]

print(s)

[1, 2, 3, 4, 5, 6, 7, 8]

In [204]: s[0] = 0

print(s)

[0, 2, 3, 4, 5, 6, 7, 8]

In [205]: s.append(5)

print(s)

[0, 2, 3, 4, 5, 6, 7, 8, 5]

In [206]: s.insert(1, "aba")

print(s)

[0, 'aba', 2, 3, 4, 5, 6, 7, 8, 5]

In [207]: del s[5] # óäàëåíèå ïî èíäåêñó

print(s)

[0, 'aba', 2, 3, 4, 6, 7, 8, 5]

In [208]: s.remove(5) # óäàëåíèå ïî çíà÷åíèþ

print(s)

[0, 'aba', 2, 3, 4, 6, 7, 8]

In [209]: del s[2:7]

print(s)

[0, 'aba', 8]

In [210]: s.extend([1, 2, 3])

print(s)

[0, 'aba', 8, 1, 2, 3]

In [211]: print(s.pop())

print(s)

3

[0, 'aba', 8, 1, 2]
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In [212]: s = [1, 2, 3, 4, 5]

s[1:4] = [5]

print(s)

[1, 5, 5]

In [213]: s[::2] = [1]

---------------------------------------------------------------------------

ValueError Traceback (most recent call last)

<ipython-input-213-dec715ed2611> in <module>()

----> 1 s[::2] = [1]

ValueError: attempt to assign sequence of size 1 to extended slice of size 2

In [214]: s[::2] = [1, 2]

In [217]: print(s)

[1, 5, 2]

In [218]: s.reverse()

print(s)

[2, 5, 1]

Ñîðòèðîâêà: s.sort() � ñîðòèðóåò ñïèñîê ïî âîçðàñòàíèþ s.sort(reverse = True) � ïî óáûâàíèþ
sorted(s) � âîçâðàùàåò íîâûé ñïèñîê, íå èçìåíÿÿ ñòàðûé

In [216]: s1 = [7, 1, 5, 4, 2]

print(sorted(s1, reverse=True))

print(s1)

s1.sort()

print(s1)

[7, 5, 4, 2, 1]

[7, 1, 5, 4, 2]

[1, 2, 4, 5, 7]

Ôóíêöèè, ñâÿçûâàþùèå ñïèñêè è ñòðîêè

• sep.join(list_of_strings) � Ñêëåèâàåò âñå ñòðîêè èç ñïèñêà â îäíó, ðàçäåëÿÿ èõ sep

In [222]: print(" ".join(["first", "second", "third"]))

print("a".join(("bbb", "ccc"))) # íå îáÿçàòåëüíî ñïèñîê, ìîæíî è tuple

print("x".join("abc")) # èëè äàæå ñòðîêó

first second third

bbbaccc

axbxc

• s.split([sep]) � Ðàçðåçàåò ñòðîêó íà ÷àñòè ïî ñòðîêå sep (áåç ïàðàìåòðîâ � ïî ïðîáåëüíûì
ñèìâîëàì, ñ÷èòàÿ íåñêîëüêî ïðîáåëüíûõ ñèìâîëîâ ïîäðÿä çà îäèí ðàçäåëèòåëü

15



In [224]: s = "a v kasjdh kasjd, 987\n2398"

print(s.split())

print(s.split(" "))

print(s.split("9"))

['a', 'v', 'kasjdh', 'kasjd,', '987', '2398']

['a', '', '', '', 'v', '', '', '', 'kasjdh', '', '', 'kasjd,', '987\n2398']

['a v kasjdh kasjd, ', '87\n23', '8']

map map(func, list) � âåðíóòü ñïåöèàëüíûé îáúåêò, êîòîðûé ìîæíî ïðåâðàòèòü â ñïèñîê èëè tuple,
ê êàæäîìó ýëåìåíòó êîòîðîãî ïðèìåíåíà ôóíêöèÿ func

(ñàì ñïèñîê íå ìåíÿåòñÿ, íà ìåñòå ñïèñêà ìîæåò áûòü tuple, str)

In [230]: s = ["1", "123", "3"]

print(map(int, s))

print(list(map(int, s)))

print(s)

t = (" aba ", " b\n", "c ab")

print(list(map(str.strip, t)))

<map object at 0x0000000004A10198>

[1, 123, 3]

['1', '123', '3']

['aba', 'b', 'c ab']

Êàê âèäíî èç ïðèìåðà âûøå, âìåñòî ìåòîäîâ ìîæíî âûçûâàòü ôóíêöèè
èìÿ_òèïà.èìÿ_ìåòîäà(ê_÷åìó_ïðèìåíÿåì, îñòàëüíûå àðãóìåíòû)

In [240]: s = "abacaba"

print(str.count(s, "a"))

4

3.5.1 Åùå íåñêîëüêî ïîëåçíûõ ôóíêöèé äëÿ list è tuple:

• min

• max

• sum

In [241]: s = [1, 2, 3]

print(sum(s))

print(min(s))

print(max(s))

print(min(7, 2, 3, 4, 5))

6

1

3

2

3.5.2 Ññûëêè è =

Äàâàéòå íåìíîãî ïîäðîáíåå ïîãîâîðèì î ïðèñâàèâàíèè ñïèñêîâ, ñ ýòèì â Python åñòü íåñêîëüêî
ñëîæíîñòåé. Python èíòåðïðåòèðóåìûé ÿçûê. Âî âðåìÿ âûïîëíåíèÿ îí äîëæåí õðàíèòü âñå äàííûå
êîòîðûå ó âàñ åñòü â ïðîãðàììå, ïîýòîìó ó èíòåðïðåòàòîðà âî âðåìÿ âûïîëíåíèÿ õðàíèòñÿ ìíîæåñòâî
ñóùåñòâóþùèõ îáúåêòîâ, è ïåðåìåííàÿ ýòî âñåãî ëèøü ññûëêà íà îáúåêò, êîòîðûé õðàíèò èíòåïðåòàòîð.

Äàâàéòå ÷óòü-÷óòü ïîäðîáíåå èçó÷èì, êàê óñòðîåí ëèñò ñ ó÷åòîì ññûëî÷íîãî óñòðîéñòâà.
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In [238]: a = [1, 2, 3, 4] # à - ññûëêà íà ëèñò, êàæäûé ýëåìåíò ëèñòà ýòî ññûëêà íà ýëåìåíòû 1, 2, 3, 4

b = a # b - ññûëêà òåïåðü íà òîò æå ëèñò

a[0] = -1

print("a =", a)

print("b =", b)

a = [-1, 2, 3, 4]

b = [-1, 2, 3, 4]

a è b ïî ïðåæíåìó óêàçûâàþò íà îäèí îáúåêò!

In [239]: a = [1, 2, 3]

b = [1, 2, 3]

a[0] = 0

print(b)

[1, 2, 3]

Â äàííîì ïðèìåðå, ýòî áûëè äâà ðàçíûõ ñïèñêà, ñ îäèíàêîâûìè çíà÷åíèÿìè
Áîëåå íåòðèâèàëüíûé ïðèìåð:

In [242]: a = (1, 2, [3, 4])

a[-1][0] = 1

print(a)

(1, 2, [1, 4])

Êàê óïîìèíàëîñü âûøå, list è tuple õðàíÿò ññûëêè íà îáúåêòû, à tuple ìîæåò õðàíèòü ññûëêè
íà èçìåíÿåìûå îáúåêòû. Òàêèì îáðàçîì, âèäèìîå �çíà÷åíèå� êîðòåæà èçìåíèëîñü (õîòÿ çíà÷åíèå íå
èçìåíèëîñü)

[ÊÀÐÒÈÍÎ×ÊÀ!]

In [244]: a = (1, 2, [3, 4])

b = a

a[-1][0] = 1

print(b)

(1, 2, [1, 4])

Êàê æå ñêîïèðîâàòü ñïèñîê, à íå ïðîñòî ññûëêó íà íåãî?
Ñàìàÿ êîðîòêàÿ çàïèñü:

In [245]: a = [1, 2, 3]

b = a[:]

a[0] = 2

print(a)

print(b)

[2, 2, 3]

[1, 2, 3]

Çäåñü ìû âçÿëè ñðåç a. Êàæäûé ðàç, êîãäà ìû áåðåì ñðåç, ñîçäàåòñÿ íîâûé îáúåêò, ïîýòîìó b
óêàçûâàåò íà äðóãîå ìåñòî.

Îäíàêî ïðîáëåìà ñî âëîæåííûìè ñïèñêàìè îñòàåòñÿ:
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In [246]: a = [[1, 2], [3]]

b = a[:]

a[0] = [5]

a[1][0] = 1

print(a)

print(b)

[[5], [1]]

[[1, 2], [1]]

[ÊÀÐÒÈÍÎ×ÊÀ]
Â ñëåäóåùåì ðàçäåëå ìû ðåøèì ýòó ïðîáëåìó.

3.5.3 2.6 Òèï bool

Òèï bool íóæåí äëÿ ïðåäñòàâëåíèÿ ëîãè÷åñêîãî (áóëåâà) òèïà. Ïåðåìåííàÿ òèïà bool ìîæåò ïðèíèìàòü
ëèøü äâà çíà÷åíèÿ: True èëè False (îáà ÿâëÿþòñÿ êëþ÷åâûìè ñëîâàìè, ïèøåòñÿ ñ áîëüøîé áóêâû)

In [253]: a = True

print(a)

b = False

print(b)

True

False

Íåñêîëüêî ñëîâ î ïðåîáðàçîâàíèè äðóãèõ òèïîâ ê bool:

• Ïóñòîé ñïèñîê (ñòðîêà, êîðòåæ) � False, âñå îñòàëüíûå ñïèñêè, êîðòåæè, ñòðîêè � True

In [252]: a = bool([])

b = bool([False])

print(a)

print(b)

False

True

• 0 è 0.0 � False, âñå îñòàëüíûå int è �oat � True

In [256]: a = bool(0.0)

b = bool(100)

print(a)

print(b)

False

True

3.5.4 Îïåðàöèè íàä òèïîì bool

• Ëîãè÷åñêîå èëè: or

• Ëîãè÷åñêîå è: and

• Ëîãè÷åñêîå îòðèöàíèå: not
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3.5.5 Ëîãè÷åñêèå îïåðàöèè íàä ÷èñëàìè:

• Ðàâåíñòâî: ==

• Íåðàâåíñòâî: !=

• Ìåíüøå: <

• Ìåíüøå ëèáî ðàâíî: <=

• Áîëüøå: >

• Áîëüøå ëèáî ðàâíî: >=

Ïðî and è or: and è or íå âû÷èñëÿþò âòîðîé àðãóìåíò, åñëè âñå è òàê ïîíÿòíî (åñëè ïåðâûé àðãóìåíò
and ëîæü èëè ïåðâûé àðãóìåíò or � èñòèíà)

and è or âîçâðàùàþò ñâîé çíà÷èìûé (ïîñëåäíèé âû÷èñëåííûé) àðãóìåíò, íå ïðèâîäÿ åãî ê bool.

In [1]: print(5 > 2)

print(not 5 > 2)

a = 5

b = 2

print(a > b and a >= b)

print(True and 5)

print(True or 1 // 0) # íåò îøèáêè

True

False

True

5

True

Òàêæå ìîæíî èñïîëüçîâàòü ñëîæíûå ñðàâíåíèÿ:

In [4]: print(3 < 4 <= 5)

True

4 3. Ìîäóëè

Èíîãäà íàì õî÷åòñÿ èñïîëüçîâàòü êàêèå-òî äîïîëíèòåëüíûå ôóíêöèè, êîòîðûå ïî óìîë÷àíèþ íå
âñòðîåíû â èíòåðïðåòàòîð. Äëÿ ýòîãî ëþäè ïèøóò ïðîãðàììû, íàçûâàåìûå áèáëèîòåêàìè (ìîäóëÿìè)
, êîòîðûå ñîäåðæàò ÷àñòî èñïîëüçóåìûå ôóíêöèè, íå âñòðîåííûå â èíòåðïðåòàòîð.

Â ïèòîíå åñòü íåêîòîðîå êîëè÷åñòâî âñòðîåíûõ ìîäóëåé.

4.1 3.1 Ìîäóëü copy

Ðàññìîòðèì ïåðâûé èç íèõ, êîòîðûé ïîìîæåò íàì ðåøèòü ïðîáëåìó ñ êîïèðîâàíèåì âëîæåíûõ ñïèñêîâ.
Ýòîò ìîäóëü � copy

×òîáû ïîäêëþ÷èòü ìîäóëü èñïîëüçóåòñÿ êëþ÷åâîå ñëîâî import

In [247]: import copy

Òåïåðü ê ôóíêöèÿì èç ýòîãî ìîäóëÿ ìîæíî îáðàùàòüñÿ êàê èìÿ_ìîäóëÿ.èìÿ_ôóíêöèè
Íàïðèìåð, â ìîäóëå copy åñòü ôóíêöèÿ copy, êîòîðàÿ ýêâèâàëåíòíà âçÿòèþ ñðåçà [:]

In [248]: import copy

a = [[1, 2], [3]]

b = copy.copy(a)
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a[0] = [5]

a[1][0] = 1

print(a)

print(b)

[[5], [1]]

[[1, 2], [1]]

Òàêæå â ìîäóëå åñòü ôóíêöèÿ deepcopy, êîòîðàÿ êîïèðóåò ñïèñîê (êîðòåæ) âìåñòå ñî âñåìè
âëîæåííûìè ñïèñêàìè, êîðòåæàìè:

In [261]: import copy

a = [[[1, 2, 3]]]

b = copy.deepcopy(a)

a[0][0][0] = 0

print(a)

print(b)

[[[0, 2, 3]]]

[[[1, 2, 3]]]

Òàêæå ìîæíî èìïîðòèðîâàòü íå ìîäóëü öåëèêîì, à îòäåëüíûå ôóíêöèè èç íåãî ñ ïîìîùüþ
êîíñòðóêöèè

from èìÿ_ìîäóëÿ import èìÿ_ôóíêöèè [as íîâîå_èìÿ_ôóíöèè]
Åñëè íîâîå èìÿ ôóíêöèè íå çàäàíî, òî ñ÷èòàåòñÿ, ÷òî íîâîå èìÿ ôóíêöèè ñîâïàäàåò ñî ñòàðûì.
Ïîñëå òàêîé èíñòðóêöèè ê ôóíêöèè ìîæíî îáðàùàòüñÿ êàê ïðîñòî íîâîå_èìÿ_ôóêíöèè:

In [264]: from copy import deepcopy as super_copy

a = [[[1, 2, 3]]]

b = super_copy(a)

a[0] = 0

print(a)

print(b)

[0]

[[[1, 2, 3]]]

Ìîæíî èìïîðòèðîâàòü ñðàçó íåñêîëüêî ôóíêöèé:

In [265]: from copy import deepcopy as super_copy, copy as lame_copy

from copy import deepcopy, copy

4.2 3.2 Ìîäóëè __hello__, this

Ïîñëå âûçîâà import ìîãóò íå òîëüêî èìïîðòèðîâàòüñÿ ôóíêöèè, íî è ïðîèñõîäèòü êàêèå-òî äåéñòâèÿ
(õîòÿ âû, ñêîðåå âñåãî, ñ ýòèì íå ñòîëêíåòåñü)

In [266]: import __hello__

Hello world!

In [267]: import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.
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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.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

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!

(Ìîæåòå ïî÷èòàòü íà äîñóãå)

4.3 3.3 Ìîäóëü math

Â ìîäóëå math åñòü ñëåäóþùèå ôóíêöèè è êîíñòàíòû:

• �oor(x) � îêðóãëåíèå âíèç

• ceil(x) � îêðóãëåíèå ââåðõ

• trunc(x) � îòáðàñûâàåò äðîáíóþ ÷àñòü (ýêâèâàëåíòíî �oor äëÿ ïîëîæèåëüíûõ, ceil äëÿ
îòðèöàòåëüíûõ)

• sqrt(x) � êâàäðàòíûé êîðåíü

• pi � ÷èëî pi (3.1415926. . . )

• e � ÷èñëî e (2.718281828. . . )

• log(x, base=math.e) � âîçâðàåò ëîãàðèôì x ïî îñíîâàíèþ base (e ïî óìåë÷àíèþ)

• log10(x) � òî æå ñàìîå, ÷òî è log(x, 10)

• òðèãîíîìåòðèÿ � sin, cos, asin, acos, tan, atan

• exp(x) � òî æå ñàìîå, ÷òî è math.e ** x

• factorial(n) � ôàêòîðèàë

In [269]: from math import * # ýòî èìïîðòèðóåò âñå èç ìîäóëÿ, òàê äåëàòü íå ñòîèò

print(floor(-10.3))

print(trunc(-10.3))

print(sin(-10.3))

print(factorial(10))

-11

-10

0.7676858097635825

3628800

5 4. Ââîä è âûâîä

5.1 4.1 Âûâîä

Äëÿ âûâîäà ìîæíî èñïîëüçîâàòü ôóíêöèþ print (êîòîðàÿ óæå íå ðàç èñïîëüçîâàëàñü âûøå)
print(arg1, arg2, arg3, . . . , argn, sep=`', end=`')
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Âûâîäèò ïîñëåäîâàòåëüíîñ arg1, arg2, . . . , argn ðàçäåëÿÿ èõ ñòðîêîé sep (ïðîáåë ïî óìîë÷àíèþ) è
â êîíöå ïå÷àòàÿ ñòðîêó end (ïåðåâîä ñòðîêè ïî óìîë÷àíèþ)

In [270]: print(1, "string", [1, 2, 'string in list'], sep='SEP_STRING', end='END_STRING')

1SEP_STRINGstringSEP_STRING[1, 2, 'string in list']END_STRING

5.2 4.2 Ââîä

Äëÿ ââîäà äàííûõ ñ êëàâèàòóðû ìîæíî èñïîëüçîâàòü ôóíêöèþ input([message]) (åñëè çàäàíî message,
òî ñíà÷àëà âûâåäåòñÿ îíî áåç ïåðåâîäà ñòðîêè è ïðîáåëà)

Ôóíêöèÿ âîçâðàùàåò ñòðîêó (str) ââåäåííóþ ñ êëàâèàòóðû

In [273]: a = input()

print(a)

3 2

3 2

Äàëüøå ñ ýòîé ñòðî÷êîé ìîæíî ðàáîòàòü óæå èçâåñòíûìè íàì ôóíêöèÿìè è ìåòîäàìè.
Íàïðèìåð, åñëè íàì íóæíî ñ÷èòàòü äâà ÷èñëà íà ðàçíûõ ñòðîêàõ:

In [ ]: a = int(input())

b = int(input())

print(a + b)

Åñëè æå íàì íóæíî ñïèñîê ñòðîê, ðàçäåëåííûõ ïðîáåëüíûìè ñèìâîëàìè:

In [ ]: a = input().split()

print(a)

Åñëè íàì íóæíî ñ÷èòàòü ñïèñîê ÷èñåë, ìîæíî èñïîëüçîâàòü èçâåòñíóþ êîíñòðóíöèþ list(map(. . . )):

In [ ]: a = list(map(int, input().split()))

print(sum(a))

6 5 Óïðàâëÿþùèå êîíñòðóêöèè:

6.1 5.1 Îïåðàòîðû if..elif..else

Ñóòü, ïîæàëóé, ÿñíà, íåñêîëüíî ñëîâ ïî ñèíòàêñèñó:

if óñëîâèå1:

äåéñòâèå â ñëó÷å âûïîëíåíèÿ óñëîâèÿ

elif óñëîâèå2:

äåéñòâèå â ñëó÷àå íåâûïîëíåíèÿ óñëîâèÿ1 è âûïîëíåíèÿ óñëîâèÿ2

elif óñëîâèå3:

....

else:

äåéñòâèå, åñëè íè îäíî èç óñëîâèé íå âûïîëíåíî

Áëîêè elif è else ìîæíî îïóñòèòü
Ïîñëå óñëîâèÿ â if è elif èëè ïîñëå else ñòàâèòñÿ äâîåòî÷èå :. Ýòî ÷àñòü ñèíòàêñèñà python. Âñå, ÷òî

áóäåò âûïîëíÿòüñÿ ïîñëå if äîëæíî èäòè ñ îòñòóïîì 4 ïðîáåëà (íà ñàìîì äåëå òóò åñòü âîëüíîñòè, íî
ìû èõ îïóñòèì). îòíîñèòåëüíî ïðåäûäóùåé ñòðîêè. Àíàëîãè÷íî ñ else è elif.

[ÍÀÑÒÐÎÈÒÜ ÏÅÐÅÂÎÄ ÒÀÁÎÂ Â ÏÐÎÁÅËÛ]
Óñëîâèÿ â if è elif ìîæíî ÷èòàòü, êàê áóäòî ñâåðõó íàâåøåíî bool
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In [5]: if True:

print("True")

else:

print("False")

True

In [6]: if (True):

if (1 == 0):

print("1 is equal to 0")

elif (1 == 2):

print("1 is equal to 2")

else:

print("something went wrong")

something went wrong

In [7]: if (1 == 1 and (not "aba" in "dab")):

print("OK")

OK

Ïî îòñòóïàì î÷åíü óäîáíî îòñëåæèâàòü, êàêîé else ê êàêîìó if îòíîñèòñÿ. Åñëè íå ñòàâèòü äâîåòî÷èå
èëè îòñòóïû, òî ïðîãðàììà áóäåò âûäàâàòü îøèáêó è íå çàïóñòèòñÿ.

In [8]: if 6 > 5

print("Ïðîïóùåíî äâîåòî÷èå!")

File "<ipython-input-8-615a4bd4ed19>", line 1

if 6 > 5

�

SyntaxError: invalid syntax

In [9]: if 6 > 5:

print("Ïðîïóùåí îòñòóï!")

File "<ipython-input-9-641a99981a4e>", line 2

print("Ïðîïóùåí îòñòóï!")

�

IndentationError: expected an indented block

Íåêîòîðûå ñðåäû ïðîãðàììèðîâàíèÿ, òàêèå êàê, Wing Ide, â êîòîðîì ìû áóäåì ðàáîòàòü, óìåþò
àâòîìàòè÷åñêè ðàññòàâëÿòü îòñòóïû òàì, ãäå ýòî íåîáõîäèìî.

Çàìåòèì, ÷òî ïîñêîëüêó ïèòîí � ÿçûê èíòåðïðåòèðóåìûé, òî íåêîòîðûå îøèáêè ìîãóò áûòü íå
âûçâàíû

In [15]: x = 1

if (x == 1):

a = 0

print(a)

else:

print(a + 1) # îøèáêà -- a íå èíèöèàëèçèðîâàíî, íî ìû ýòîãî íå çàìåòèì
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0

ýòî ìîæåò áûòü îïàñíî, íàïðèìåð, â ñëåäóþùåì êîäå:

In [16]: #x = input()

#if (len(x) != 0):

# a = 5

# print(a)

#else:

# print(a + 1)

6.2 5.2 while

Î÷åíü ÷àñòî ñëó÷àåòñÿ, ÷òî íàì íàäî ïîâòîðèòü íåêîòîðûå äåéñòâèÿ äî âûïîëíåíèÿ íåêîòîðîãî
óñëîâèÿ. Ñàìûé ïðîñòî óñòðîåííûé öèêë - while. Îí ðàáîòàåò òî÷íî òàê æå êàê è â îñòàëüíûõ ÿçûêàõ
ïðîãðàììèðîâàíèÿ.

In [12]: i = 0

while i < 5:

i += 1

print(i)

1

2

3

4

5

Åñòåñòâåííî, ïîñëå while ìîæåò ñòîÿòü ëþáîå óñëîâèå. Òàêæå åñòü îïåðàòîðû break è continue, break
çàêàí÷èâàåò öèêë, continue ïåðåõîäèò â íà÷àëî öèêëà:

Òàêæå ïîñëå áëîêà while ìîæíî íàïèñàòü áëîê else: îí áóäåò âûïîëíåí, åñëè íå áûë âûçâàí break

In [23]: x = 1

y = 2

while (x != y):
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y -= 1

break

else:

print("ELSE")

In [25]: x = 1

y = 2

while (x != y):

x += 1

if (y == 1):

break

else:

print("ELSE")

ELSE

Äëÿ ïðèìåðà äàâàéòå íàïèøåì ïðîãðàììó, êîòîðàÿ âûâîäèò íàèìåíüøóþ ñòåïåíü äâîéêè, êîòîðàÿ
áîëüøå çàäàííîãî ÷èñëà n.

In [27]: #n = int(input())

#current_power = 0

#current_number

#while n >= current_number:

# current_number *= 2

# current_power += 1

#print(current_power)

6.3 5.3 for

Â ÿçûêå ïèòîí ìîæíî èòåðèðîâàòüñÿ (ïðîõîäèòñÿ) ïî îáúåêòàì (íå ïî âñåì. Òå, ïî êîòîðûì ìîæíî,
íàçûâàþòñÿ èòåðèðàáåëüíûìè (iterable)), â ÷àñòíîñòè, ïî ñïèñêàì, ñòðîêàì, êîðòåæàì. Èòåðèðîâàíèå
ïðîèñõîäèò ñëåäóþùåé êîíñòðóêöèåé:

for item in items:

do something

In [29]: a = [1, 2, "string", (12, 13)]

for i in a:

print(i)

1

2

string

(12, 13)

Çàìåòèì, ÷òî åñëè âíóòðè öèêëà

for item in items:

....

Íàïèñàòü item = . . . òî â items íè÷åãî íå èçìåíèòñÿ:

In [33]: a = [1, 2, 3, 4]

for i in a:

i = 0

print(a)
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[1, 2, 3, 4]

Îäíàêî:

In [36]: a = [[1], [2], [3]]

for i in a:

i[0] = 0

print(a)

[[0], [0], [0]]

Ïî÷åìó òàê ïðîèñõîäèò? (ÊÀÐÒÈÍÎ×ÊÀ)

6.3.1 5.3.1 range

Êàê æå ïðîéòèñü ïî ÷èñëàì îò 1 äî n?
Ìîæíî, íàïðèìåð, èñïîëüçîâàòü öèêë while:

In [38]: i = 1

n = 10

while (i <= n):

print(i)

i += 1

1

2

3

4

5

6

7

8

9

10

Íî ýòî çàíèìàåò ìíîãî ìåñòà, à ïðî i += 1 â êîíöå ìîæíî çàáûòü
Äëÿ òàêèõ ôóíêöèé â ïèòîíå åñòü îáúåêò range:
range(a, b, c) � `ñïèñîê' ÷èñåë îò a âêëþ÷èòåëüíî, äî b íå âêëþ÷èòåëüíî ñ øàãîì n
(ïåðâûé è ïîñëåäíèé ïàðàìåòðû ìîæíî îïóñêàòü: ïåðâûé ïî óìîë÷àíèþ 0, ïîñëåäíèé � 1)
�ñïèñîê� âçÿòî â êàâû÷êè, ïîòîìó ÷òî ýòîò îáúåêò íå ÿâëÿåòñÿ ñïèñêîì è íå çàíèìàåò ìíîãî ìåñòà

â ïàìÿòè, íî îäíàêî ïî íåìó ìîæíî èòåðèðîâàòüñÿ:

In [39]: n = 10

for i in range(1, n + 1):

print(i, end=' ')

print()

1 2 3 4 5 6 7 8 9 10

Åùå ïðèìåð:

In [43]: a = [0] * 3

for i in range(len(a)):

a[i] = i + 1

print(a)

[1, 2, 3]

Ó for òàêæå åñòü break, continue è else:
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7 6. Ôóíêöèè

Â ïèòîíå, êàê è â ëþáîì äðóãîì íîðìàëüíîì ÿçûêå, åñòü ôóíêöèè.
×òîáû îáúÿâèòü ôóíêöèþ èñïîëüçóåòñÿ êëþ÷åâîå ñëîâî def:

def function_name(arg1, arg2, ..., argn):

...#something

return blahblah

Ïîñëå def èäåò íàçâàíèå ôóíêöèè, îòêðûâàþùàÿ ñêîáêà, ñïèñîê àðãóìåíòîâ, çàêðûâàþùàÿ ñêîáêà,
äâîåòî÷èå.

×òîáû âåðíóòü ÷òî-òî èç ôóíêöèè èñïîëüçóåòñÿ return. return íåîáÿçàòåëåí.
Âñå, ÷òî áóäåò âûïîëíÿòüñÿ â ôóíêöèè äîëæíî èäòè ñ îòñòóïîì 4 ïðîáåëà îòíîñèòåëüíî

ïðåäûäóùåé ñòðîêè.

In [45]: def average(number_list):

if (len(number_list) != 0):

return sum(number_list) / len(number_list)

In [47]: average([1, 2, 3])

Out[47]: 2.0

In [48]: average((3, 3, 4))

Out[48]: 3.3333333333333335

In [49]: average(["a", "b", "c"])

---------------------------------------------------------------------------

TypeError Traceback (most recent call last)

<ipython-input-49-a13945a7c1ad> in <module>()

----> 1 average(["a", "b", "c"])

<ipython-input-45-3df0f95ac678> in average(number_list)

1 def average(number_list):

2 if (len(number_list) != 0):

----> 3 return sum(number_list) / len(number_list)

TypeError: unsupported operand type(s) for +: 'int' and 'str'

In [51]: print(average([]))

None

None � ñïåöèàëüíûé îáúåêò â ïèòîíå. Èñïîëüçóåòñÿ, íàïðèìåð, êàê âîçâðàùàåìîå çíà÷åíèå
ôóíêöèè åñëè ìû íè÷åãî íå âîçâðàùàåì

In [54]: def print_hello(name):

print("Hello,", name)

print(print_hello("Ivan"))

Hello, Ivan

None
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7.0.2 Àðãóìåíòû

ß äóìàþ, âû óæå äîãàäûâàåòåñü, ÷òî ïðîèñõîäèò â ñëåäóþùèõ ïðèìåðàõ:

In [56]: def make_zero(x):

x = 0

print("Inside func:", x)

def make_zeroes(x_list):

for i in range(len(x_list)):

x_list[i] = 0

x = 5

make_zero(x)

print(x)

x_list = [1, 2, 3]

make_zeroes(x_list)

print(x_list)

Inside func: 0

5

[0, 0, 0]

7.0.3 Ãëîáàëüíûå è ëîêàëüíûå ïåðåìåííûå

Âíóòðè ôóíêöèè ìîæíî èñïîëüçîâàòü ïåðåìåííûå, îáúÿâëåííûå âíå ýòîé ôóíêöèè

In [74]: def f():

print(a)

a = 1

f()

1

Åñëè èíèöèàëèçèðîâàòü êàêóþ-òî ïåðåìåííóþ âíóòðè ôóíêöèè, èñïîëüçîâàòü ýòó ïåðåìåííóþ âíå
ôóíêöèè íå óäàñòñÿ. Íàïðèìåð:

In [69]: def f():

añ = 1

f()

print(añ)

---------------------------------------------------------------------------

NameError Traceback (most recent call last)

<ipython-input-69-2c0b59e2953d> in <module>()

2 añ = 1

3 f()

----> 4 print(añ)

NameError: name 'añ' is not defined
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In [70]: a = 0

def f():

a = 1

f()

print(a)

0

Èíòåðïðåòàòîð Ïèòîí ñ÷èòàåò ïåðåìåííóþ ëîêàëüíîé, åñëè âíóòðè íåå åñòü õîòÿ áû îäíà
èíñòðóêöèÿ, ìîäèôèöèðóþùàÿ çíà÷åíèå ïåðåìåííîé (ýòî ìîæåò áûòü îïåðàòîð =, += è ò.ä.,
èëè èñïîëüçîâàíèå ýòîé ïåðåìåííîé â êà÷åñòâå ïàðàìåòðà öèêëà for, òî ýòà ïåðåìåííàÿ ñ÷èòàåòñÿ
ëîêàëüíîé è íå ìîæåò áûòü èñïîëüçîâàíà äî èíèöèàëèçàöèè. Ïðè ýòîì äàæå åñëè èíñòðóêöèÿ,
ìîäèöèôèöèðóþùàÿ ïåðåìåííóþ íèêîãäà íå áóäåò âûïîëíåíà: èíòåðïðåòàòîð ýòî ïðîâåðèòü íå ìîæåò,
è ïåðåìåííàÿ âñå ðàâíî ñ÷èòàåòñÿ ëîêàëüíîé

In [76]: def f():

print (a)

if False:

a = 0

a = 1

f()

---------------------------------------------------------------------------

UnboundLocalError Traceback (most recent call last)

<ipython-input-76-cc82d49feb0a> in <module>()

4 a = 0

5 a = 1

----> 6 f()

<ipython-input-76-cc82d49feb0a> in f()

1 def f():

----> 2 print (a)

3 if False:

4 a = 0

5 a = 1

UnboundLocalError: local variable 'a' referenced before assignment

Îäíàêî:

In [77]: def f():

a[0] = 1

print(a)

a = [0, 0, 0]

f()

print(a)

[1, 0, 0]

[1, 0, 0]
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×òîáû ôóíêöèÿ ìîãëà èçìåíèòü çíà÷åíèå ãëîáàëüíîé ïåðåìåííîé, íåîáõîäèìî îáúÿâèòü ýòó
ïåðåìåííóþ âíóòðè ôóíêöèè, êàê ãëîáàëüíóþ, ïðè ïîìîùè êëþ÷åâîãî ñëîâà global:

In [78]: def f():

global a

a = 1

print (a)

a = 0

f()

print(a)

1

1

8 7. Ïàðàëëåëüíîå ïðèñâàèâàíèå

Êîíñòðóêöèè âèäà

a1, a2, ..., an = b1, b2, ..., bn

Íàçûâàþòñÿ ïàðàëëåëüíûì ïðèñâàèâàíèåì
Òàêæå, ìîæíî ïèñàòü
a1, a2, . . . , an = list_of_n_elements

8.0.4 swap

×òîáû ïîìåíÿòü çíà÷åíèå ïåðåìåííûõ a è b ìîæíî âîñïîëüçîâàòüñÿ ïàðàëëåëüíûì ïðèñâàèâàíèåì:
a, b = b, a

In [80]: a, b = 1, 2

print(a, b)

1 2

In [82]: a, b = 3, 5 / 2

print(a, b)

3 2.5

In [83]: a, b = 1, 2

a, b = b, a

print(a, b)

2 1

9 8. Ïðàâèëà îôîðìëåíèÿ êîäà (Codestyle)

[ÊÀÐÒÈÍÎ×ÊÈ]

9.1 PEP-8

10 9. Ðàáîòà ñ ôàéëàìè

Äëÿ ðàáîòû ñ ôàéëàìè ïîíàäîáÿòñÿ ñëåäóþùèå ôóíêöèè:
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• some_�le = open(�lename, mode) � îòêðûòü ôàéë ñ èìåíåì �lename â ðåæèìå mode:
[ÄÎÊÓÌÅÍÒÀÖÈß]

• some_�le.close() � çàêðûòü ôàéë (â ñïîðòèâíîì ïðîãðàììèðîâàíèè íåîáÿçàòåëüíî, â öåëîì �
íàäî)

• s = some_�le.readline() � ñ÷èòàòü ñòðîêó èç ôàéëà (îñòàâëÿåò )

• list_of_strings = some_�le.readlines() � ñ÷èòàòü ñòðîêè èç ôàéëà â ñïèñîê

• s = some_�le.read() � ñ÷èòàòü âåñü ôàéë â ñòðîêó

• some_�le.write(string) � çàïèñàòü ñòðîêó (ñòðîãî òèïà str!) â ôàéë

• print(. . . , �le=some_�le) � çàïèñü â ôàéë

• for line in some_�le: � ïðîõîæ ïî ñòðîêàì ôàéëà

Äëÿ îëèìïèàäíûõ çàäà÷ âàì ñêîðåå âñåãî áóäåò äîñòàòî÷íî ñëåäêþùåé êîíñòðóêöèè:

11 10. Áîíóñû

Íåìíîãî óäîáíûõ ôóíêöèÿ äëÿ ðàáîòû ñ ñèñòåìàìè ñ÷èñëåíèÿ:

In [1]: bin(123) #ïðåâðàùàåò ÷èñëî â ñòðîêó, ñîäåðæàùóþ äâîè÷íîå ïðåäñòàâëåíèå

Out[1]: '0b1111011'

Àíàëîãè÷íî äëÿ âîñüìåðè÷íîé è øåñòíàäöàòåðè÷íîé ñèñòåìû ñ÷èñëåíèÿ:

In [2]: hex(8123)

Out[2]: '0x1fbb'

In [3]: oct(6523)

Out[3]: '0o14573'

In [4]: int("100010", 2) #ïåðåâîä èç 2-è÷íîé ñèñòåìû ñ÷èñëåíèÿ ÷èñëà "100010"

Out[4]: 34

In [5]: int("12", 5) #ïåðåâîä èç 5-è÷íîé ñèñòåìû ñ÷èñëåíèÿ ÷èñëà "12"

Out[5]: 7

Ïîëåçíûå ìîäóëè (÷èòàéòå äîêóìåíòàöèþ):

• decimal � áîëåå òî÷íûå äðîáíûå ÷èñëà

• fractions � äðîáè

In [ ]:
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