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Èòåðàòîðû

Âàæíî: keys, values, items âîçâðàùàþò íå ñïèñêè.
Â ÷àñòíîñòè, ê íèì íåëüçÿ îáðàòèòüñÿ ïî èíäåêñó:

Ýòî òàê íàçûâàåìûå èòåðàòîðû.
Íå âäàâàÿñü â òîíêîñòè, ýòî îáúåêòû, ïîääåðæèâàþùèå èòåðàöèþ
âèäà for x in a.
Åñëè íóæíî ñîõðàíèòü èëè èçìåíèòü èòåðàòîð, åãî íóæíî ïðå-
îáðàçîâàòü â ñïèñîê.

dct = {'a' : 1, 'd' : 5, 'c' : 3, 'b' : 4}
a = sorted(dct. items())
a [1] = ('e' , 6) # òåïåðü a = [(' a ', 1), (' e ', 6), (' c ', 3), ('b ', 4)]
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Ñòàíäàðòíûå èòåðàòîðû

×àñòî èñïîëüçóåìûé èòåðàòîð: enumerate.
enumerate(a) âîçâðàùàåò ïîñëåäîâàòåëüíîñòü ýëåìåíòîâ
âèäà (i , a[i ]) â ïîðÿäêå âîçðàñòàíèÿ ïîçèöèè i .

enumerate ïîëåçåí äëÿ èòåðàöèè ïî ñòðîêàì.
Çàäà÷à: äëÿ êàæäîãî ñèìâîëà, âõîäÿùåãî â ñòðîêó s, îïðåäåëèòü
ïîçèöèþ åãî ïåðâîãî âõîæäåíèÿ â s. Íàïå÷àòàòü ðåçóëüòàò íà
îäíîé ñòðîêå â ïîðÿäêå âîçðàñòàíèÿ ïîçèöèé â âèäå ïàð
〈ÑÈÌÂÎË〉 − 〈ÏÎÇÈÖÈß〉.
Ðåøåíèå:

counts = dict() # ñëîâàðü äëÿ âõîæäåíèé
for i , a in enumerate(s):

if a not in counts: # ñèìâîë ðàíåå íå âñòðå÷àëñÿ
counts[a] = i

print (" ". join ("{}−{}".format(a, x)
for a, x in sorted(enumerate(counts.items(),key=(lambda x:x[1])))))
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Ñòàíäàðòíûå èòåðàòîðû

Èòåðàòîð âîçâðàùàåò ôóíêöèÿ range.

zip() âîçâðàùàåò �ïàðàëëåëüíûé� èòåðàòîð ïî ïîñëåäîâàòåëüíîñòÿì:

Ïîñëåäîâàòåëüíîñòè îáðåçàþòñÿ ïî äëèíå ñàìîé êîðîòêîé.
Ó zip ïðîèçâîëüíîå ÷èñëî àðãóìåíòîâ.
Ýòî ÷èñëî ìîæåò áûòü ïåðåìåííûì: â zip ìîæíî ïåðåäàòü ñïèñîê
ïîñëåäîâàòåëüíîñòåé.

Çâ¼çäî÷êà ðàñêîäèðóåò ñïèñîê (îäèí àðãóìåíò) â ïîñëåäîâàòåëüíîñòü
åãî ýëåìåíòîâ.
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Ñòàíäàðòíûå ìîäóëè

Ñòàíäàðòíàÿ áèáëèîòåêà ðàçäåëåíà íà ìîäóëè.

Êàæäûé ìîäóëü îáúåäèíÿåò ôóíêöèè è òèïû �îäíîãî íàçíà÷åíèÿ�.
Ïðèìåðû:

Ìîäóëü re � ðàáîòà ñ ðåãóëÿðíûìè âûðàæåíèÿìè.
itertools � ðàáîòà ñ èòåðàòîðàìè.

math � ìàòåìàòè÷åñêèå ôóíêöèè (sqrt, log, . . . ).
collections � äîïîëíèòåëüíûå êîíòåéíåðû.

Òàêæå ïîëüçîâàòåëè ìîãóò ïèñàòü ñâîè áèáëèîòåêè äëÿ ðåøåíèÿ

ñïåöèàëüíûõ çàäà÷ è âûêëàäûâàòü èõ â îòêðûòûé äîñòóï.
Ìíîæåñòâî áèáëèîòåê ñîáðàíî â êîëëåêöèè PyPi, èõ ìîæíî

óñòàíîâèòü êîìàíäîé

pip install 〈ÈÌß_ÌÎÄÓËß〉
Ê ñëåäóþùåìó ðàçó: pip install jupyter (Jupyter Notebook
� óäîáíûé èíòåðàêòèâíûé ðåäàêòîð êîäà)
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� óäîáíûé èíòåðàêòèâíûé ðåäàêòîð êîäà)
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Ìîäóëü collections

Íàì ïîíàäîáèòñÿ ìîäóëü collections, òî÷íåå, ñëîâàðè de-
faultdict è OrderedDict èç íåãî.
Ïåðåä èñïîëüçîâàíèåì ìîäóëü íóæíî èìïîðòèðîâàòü.

Ïåðâûé âàðèàíò:

import collections

a = collections . defaultdict ( int )

Âòîðîé âàðèàíò:

from collections import defaultdict

a = defaultdict ( int )
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Ìîäóëü collections

Íàì ïîíàäîáèòñÿ ìîäóëü collections, òî÷íåå, ñëîâàðè de-
faultdict è OrderedDict èç íåãî.
Ïåðåä èñïîëüçîâàíèåì ìîäóëü íóæíî èìïîðòèðîâàòü.
Ïåðâûé âàðèàíò:

import collections

a = collections . defaultdict ( int )

Âòîðîé âàðèàíò:

from collections import defaultdict

a = defaultdict ( int )
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defaultdict

Â defaultdict îïåðàòîð [] âîçâðàùàåò çíà÷åíèå ïî óìîë÷àíèþ
äëÿ êëþ÷åé, íå âõîäÿùèõ â ñëîâàðü.
Ýòî çíà÷åíèå ðàâíî çíà÷åíèþ ïî óìîë÷àíèþ íåêîòîðîãî òèïà

äàííûõ, çàäàâàåìîãî ïðè ñîçäàíèè ïåðåìåííîé:

a = defaultdict ( int ) # ïî óìîë÷àíèþ âîçâðàùàåòñÿ 0
b = defaultdict ( list ) # ïî óìîë÷àíèþ âîçâðàùàåòñÿ ïóñòîé ñïèñîê

Ýòî ïîçâîëÿåò íå ïðîâåðÿòü íà ïðèíàäëåæíîñòü ñëîâàðþ

äëÿ íîâûõ êëþ÷åé.
Ïðèìåð (çàäà÷à ïîäñ÷¼òà ÷èñëà âõîæäåíèé):

counts = defaultdict ( int )
for a in s :

counts[a] += 1
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defaultdict

Â defaultdict îïåðàòîð [] âîçâðàùàåò çíà÷åíèå ïî óìîë÷àíèþ
äëÿ êëþ÷åé, íå âõîäÿùèõ â ñëîâàðü.
Ýòî çíà÷åíèå ðàâíî çíà÷åíèþ ïî óìîë÷àíèþ íåêîòîðîãî òèïà

äàííûõ, çàäàâàåìîãî ïðè ñîçäàíèè ïåðåìåííîé:

a = defaultdict ( int ) # ïî óìîë÷àíèþ âîçâðàùàåòñÿ 0
b = defaultdict ( list ) # ïî óìîë÷àíèþ âîçâðàùàåòñÿ ïóñòîé ñïèñîê

Ýòî ïîçâîëÿåò íå ïðîâåðÿòü íà ïðèíàäëåæíîñòü ñëîâàðþ

äëÿ íîâûõ êëþ÷åé.
Ïðèìåð (çàäà÷à ïîäñ÷¼òà ÷èñëà âõîæäåíèé):

counts = defaultdict ( int )
for a in s :

counts[a] += 1
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defaultdict

Íà ñàìîì äåëå â êà÷åñòâå àðãóìåíòà defaultdict ãîäèòñÿ

ëþáàÿ ôóíêöèÿ îò íóëÿ àðãóìåíòîâ.

Çàäà÷à: íàïèñàòü ïðîãðàììó, ïîëó÷àþùóþ íà âõîä ñòðîêó

s è âîçâðàùàþùóþ äëÿ êàæäîãî ñèìâîëà a, â íåé âñòðå÷à-

þùåãîñÿ, íàáîð ïàð âèäà (b, k), ãäå k � êîëè÷åñòâî ðàç,

êîòîðîå ñèìâîë b ø¼ë çà ñèìâîëîì a.
Çäåñü äëÿ êàæäîãî ñèìâîëà a óäîáíî õðàíèòü ñëîâàðü, ýëå-

ìåíòàìè êîòîðîãî áóäóò ïàðû

〈ñëåäóþùèé_ñèìâîë〉-〈÷èñëî_âõîæäåíèé〉.
Òî åñòü íóæåí defaultdict, ýëåìåíòàìè êîòîðîãî òàêæå áóäóò
defaultdict(int).
Îí ñîçäà¼òñÿ êîìàíäîé

counts = defaultdict (lambda: defaultdict ( int ))
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defaultdict

Íà ñàìîì äåëå â êà÷åñòâå àðãóìåíòà defaultdict ãîäèòñÿ

ëþáàÿ ôóíêöèÿ îò íóëÿ àðãóìåíòîâ.
Çàäà÷à: íàïèñàòü ïðîãðàììó, ïîëó÷àþùóþ íà âõîä ñòðîêó

s è âîçâðàùàþùóþ äëÿ êàæäîãî ñèìâîëà a, â íåé âñòðå÷à-

þùåãîñÿ, íàáîð ïàð âèäà (b, k), ãäå k � êîëè÷åñòâî ðàç,

êîòîðîå ñèìâîë b ø¼ë çà ñèìâîëîì a.

Çäåñü äëÿ êàæäîãî ñèìâîëà a óäîáíî õðàíèòü ñëîâàðü, ýëå-

ìåíòàìè êîòîðîãî áóäóò ïàðû

〈ñëåäóþùèé_ñèìâîë〉-〈÷èñëî_âõîæäåíèé〉.
Òî åñòü íóæåí defaultdict, ýëåìåíòàìè êîòîðîãî òàêæå áóäóò
defaultdict(int).
Îí ñîçäà¼òñÿ êîìàíäîé

counts = defaultdict (lambda: defaultdict ( int ))
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defaultdict

Íà ñàìîì äåëå â êà÷åñòâå àðãóìåíòà defaultdict ãîäèòñÿ

ëþáàÿ ôóíêöèÿ îò íóëÿ àðãóìåíòîâ.
Çàäà÷à: íàïèñàòü ïðîãðàììó, ïîëó÷àþùóþ íà âõîä ñòðîêó

s è âîçâðàùàþùóþ äëÿ êàæäîãî ñèìâîëà a, â íåé âñòðå÷à-

þùåãîñÿ, íàáîð ïàð âèäà (b, k), ãäå k � êîëè÷åñòâî ðàç,

êîòîðîå ñèìâîë b ø¼ë çà ñèìâîëîì a.
Çäåñü äëÿ êàæäîãî ñèìâîëà a óäîáíî õðàíèòü ñëîâàðü, ýëå-

ìåíòàìè êîòîðîãî áóäóò ïàðû

〈ñëåäóþùèé_ñèìâîë〉-〈÷èñëî_âõîæäåíèé〉.
Òî åñòü íóæåí defaultdict, ýëåìåíòàìè êîòîðîãî òàêæå áóäóò
defaultdict(int).
Îí ñîçäà¼òñÿ êîìàíäîé

counts = defaultdict (lambda: defaultdict ( int ))
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Ôóíêöèè â Python

Ïîâòîðÿþùèåñÿ èëè ëîãè÷åñêè îáîñîáëåííûå êóñêè êîäà ïðè-

íÿòî âûäåëÿòü ñ ïîìîùüþ ôóíêöèé.

Ïðèìåð: ôóíêöèÿ ïðèáàâëåíèÿ åäèíèöû

def inc(x):
y = x + 1
return y

a = 2
print ( inc(a)) # âûâåäåò 3

def � êëþ÷åâîå ñëîâî ïðè îáúÿâëåíèè ôóíêöèè.
inc � èìÿ ôóíêöèè.
x � àðãóìåíò ôóíêöèè (ìîæåò áûòü íåñêîëüêî).
return � êëþ÷åâîå ñëîâî äëÿ âîçâðàùåíèÿ çíà÷åíèÿ.
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Ôóíêöèè â Python

Ïîâòîðÿþùèåñÿ èëè ëîãè÷åñêè îáîñîáëåííûå êóñêè êîäà ïðè-

íÿòî âûäåëÿòü ñ ïîìîùüþ ôóíêöèé.
Ïðèìåð: ôóíêöèÿ ïðèáàâëåíèÿ åäèíèöû

def inc(x):
y = x + 1
return y

a = 2
print ( inc(a)) # âûâåäåò 3

def � êëþ÷åâîå ñëîâî ïðè îáúÿâëåíèè ôóíêöèè.
inc � èìÿ ôóíêöèè.
x � àðãóìåíò ôóíêöèè (ìîæåò áûòü íåñêîëüêî).
return � êëþ÷åâîå ñëîâî äëÿ âîçâðàùåíèÿ çíà÷åíèÿ.
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Ôóíêöèè â Python

Â ôóíêöèè ìîæíî îáúÿâëÿòü ñâîè ïåðåìåííûå. Èõ èìåíà

ìîãóò ñîâïàäàòü ñ ïåðåìåííûìè, èñïîëüçóåìûìè â äðóãèõ

÷àñòÿõ êîäà.
Â ôóíêöèè ìîæíî èñïîëüçîâàòü òîëüêî èìåíà ïåðåäàííûõ

ïàðàìåòðîâ è îáúÿâëåííûå â íåé ïåðåìåííûå. Ôóíêöèÿ

âèäèò èìåíà ïåðåìåííûõ, íàõîäÿùèõñÿ âî âíåøíåé îáëàñòè,

íî íå ìîæåò ïðèñâàèâàòü èì çíà÷åíèÿ (ïîýòîìó ëó÷øå èõ

íå èñïîëüçîâàòü).

Åñëè ïåðåìåííóþ íåèçìåíÿåìîãî òèïà ïåðåäàòü â ôóíêöèþ

è òàì èçìåíèòü å¼ çíà÷åíèå, çíà÷åíèå ïåðåäàâàåìîé ïåðåìåí-

íîé ñíàðóæè ôóíêöèè íå ïîìåíÿåòñÿ.
Ïåðåìåííûå èçìåíÿåìûõ òèïîâ ïîìåíÿþò çíà÷åíèå ïðè èõ

èçìåíåíèè (append ê ñïèñêó è ò. ä.).
Ìîæíî ââîäèòü íå÷òî àíàëîãè÷íîå ãëîáàëüíûì ïåðåìåííûì

(êëþ÷åâîå ñëîâî global), íî ëó÷øå òàê íå äåëàòü.
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Ôóíêöèè â Python

Â ôóíêöèè ìîæíî îáúÿâëÿòü ñâîè ïåðåìåííûå. Èõ èìåíà

ìîãóò ñîâïàäàòü ñ ïåðåìåííûìè, èñïîëüçóåìûìè â äðóãèõ

÷àñòÿõ êîäà.
Â ôóíêöèè ìîæíî èñïîëüçîâàòü òîëüêî èìåíà ïåðåäàííûõ

ïàðàìåòðîâ è îáúÿâëåííûå â íåé ïåðåìåííûå. Ôóíêöèÿ

âèäèò èìåíà ïåðåìåííûõ, íàõîäÿùèõñÿ âî âíåøíåé îáëàñòè,

íî íå ìîæåò ïðèñâàèâàòü èì çíà÷åíèÿ (ïîýòîìó ëó÷øå èõ

íå èñïîëüçîâàòü).
Åñëè ïåðåìåííóþ íåèçìåíÿåìîãî òèïà ïåðåäàòü â ôóíêöèþ

è òàì èçìåíèòü å¼ çíà÷åíèå, çíà÷åíèå ïåðåäàâàåìîé ïåðåìåí-

íîé ñíàðóæè ôóíêöèè íå ïîìåíÿåòñÿ.

Ïåðåìåííûå èçìåíÿåìûõ òèïîâ ïîìåíÿþò çíà÷åíèå ïðè èõ

èçìåíåíèè (append ê ñïèñêó è ò. ä.).
Ìîæíî ââîäèòü íå÷òî àíàëîãè÷íîå ãëîáàëüíûì ïåðåìåííûì

(êëþ÷åâîå ñëîâî global), íî ëó÷øå òàê íå äåëàòü.
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Ôóíêöèè â Python

Â ôóíêöèè ìîæíî îáúÿâëÿòü ñâîè ïåðåìåííûå. Èõ èìåíà

ìîãóò ñîâïàäàòü ñ ïåðåìåííûìè, èñïîëüçóåìûìè â äðóãèõ

÷àñòÿõ êîäà.
Â ôóíêöèè ìîæíî èñïîëüçîâàòü òîëüêî èìåíà ïåðåäàííûõ

ïàðàìåòðîâ è îáúÿâëåííûå â íåé ïåðåìåííûå. Ôóíêöèÿ

âèäèò èìåíà ïåðåìåííûõ, íàõîäÿùèõñÿ âî âíåøíåé îáëàñòè,

íî íå ìîæåò ïðèñâàèâàòü èì çíà÷åíèÿ (ïîýòîìó ëó÷øå èõ

íå èñïîëüçîâàòü).
Åñëè ïåðåìåííóþ íåèçìåíÿåìîãî òèïà ïåðåäàòü â ôóíêöèþ

è òàì èçìåíèòü å¼ çíà÷åíèå, çíà÷åíèå ïåðåäàâàåìîé ïåðåìåí-

íîé ñíàðóæè ôóíêöèè íå ïîìåíÿåòñÿ.
Ïåðåìåííûå èçìåíÿåìûõ òèïîâ ïîìåíÿþò çíà÷åíèå ïðè èõ

èçìåíåíèè (append ê ñïèñêó è ò. ä.).

Ìîæíî ââîäèòü íå÷òî àíàëîãè÷íîå ãëîáàëüíûì ïåðåìåííûì

(êëþ÷åâîå ñëîâî global), íî ëó÷øå òàê íå äåëàòü.
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Ôóíêöèè â Python

Â ôóíêöèè ìîæíî îáúÿâëÿòü ñâîè ïåðåìåííûå. Èõ èìåíà

ìîãóò ñîâïàäàòü ñ ïåðåìåííûìè, èñïîëüçóåìûìè â äðóãèõ

÷àñòÿõ êîäà.
Â ôóíêöèè ìîæíî èñïîëüçîâàòü òîëüêî èìåíà ïåðåäàííûõ

ïàðàìåòðîâ è îáúÿâëåííûå â íåé ïåðåìåííûå. Ôóíêöèÿ

âèäèò èìåíà ïåðåìåííûõ, íàõîäÿùèõñÿ âî âíåøíåé îáëàñòè,

íî íå ìîæåò ïðèñâàèâàòü èì çíà÷åíèÿ (ïîýòîìó ëó÷øå èõ

íå èñïîëüçîâàòü).
Åñëè ïåðåìåííóþ íåèçìåíÿåìîãî òèïà ïåðåäàòü â ôóíêöèþ

è òàì èçìåíèòü å¼ çíà÷åíèå, çíà÷åíèå ïåðåäàâàåìîé ïåðåìåí-

íîé ñíàðóæè ôóíêöèè íå ïîìåíÿåòñÿ.
Ïåðåìåííûå èçìåíÿåìûõ òèïîâ ïîìåíÿþò çíà÷åíèå ïðè èõ

èçìåíåíèè (append ê ñïèñêó è ò. ä.).
Ìîæíî ââîäèòü íå÷òî àíàëîãè÷íîå ãëîáàëüíûì ïåðåìåííûì

(êëþ÷åâîå ñëîâî global), íî ëó÷øå òàê íå äåëàòü.Àëåêñåé Àíäðååâè÷ Ñîðîêèí
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Ãëîáàëüíûå ïåðåìåííûå
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Ïàðàìåòðû ôóíêöèè

Â ôóíêöèþ ìîæíî ïåðåäàâàòü ïàðàìåòðû.
Çàäà÷à: íàïèñàòü ôóíêöèþ my�nd(s, x), âîçâðàùàþùóþ
ïîçèöèþ ïåðâîãî âõîæäåíèÿ ñèìâîëà x â ñòðîêó s è -1, åñëè
âõîæäåíèÿ íå íàøëîñü.

def my�nd(s, x):
for i , a in enumerate(s):

if a == x:
return i

return −1

a = "abacaba"
print (my�nd(a, 'c' )) # âûâåäåò 3
print (my�nd(a, 'd' )) # âûâåäåò −1
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Ïàðàìåòðû ôóíêöèè

Äîïóñòèì, ìû õîòèì èìåòü âîçìîæíîñòü èñêàòü ñèìâîë,

íà÷èíàÿ ñ ïîçèöèè start.

def my�nd(s, x, start ):
for i , a in enumerate(s[ start :]):
if a == x:

return i+start
return −1

Ïðè ýòîì ìû �òåðÿåì� ñòàðóþ ôóíêöèþ, õîòÿ ëîãèêà âû÷èñëåíèé

ïðàêòè÷åñêè ñîâïàäàåò.
Íåëüçÿ ëè èõ ñîâìåñòèòü?
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Ïàðàìåòðû ôóíêöèè

Äîïóñòèì, ìû õîòèì èìåòü âîçìîæíîñòü èñêàòü ñèìâîë,

íà÷èíàÿ ñ ïîçèöèè start.

def my�nd(s, x, start ):
for i , a in enumerate(s[ start :]):
if a == x:

return i+start
return −1

Ïðè ýòîì ìû �òåðÿåì� ñòàðóþ ôóíêöèþ, õîòÿ ëîãèêà âû÷èñëåíèé

ïðàêòè÷åñêè ñîâïàäàåò.
Íåëüçÿ ëè èõ ñîâìåñòèòü?
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Ïàðàìåòðû ôóíêöèè

Ïðèñâîèì ïåðåìåííîé start çíà÷åíèå ïî óìîë÷àíèþ.

def my�nd(s, x, start =0):
for i , a in enumerate(s[ start :]):
if a == x:

return i+start
return −1

Åñëè â ôóíêöèþ ïåðåäàíî 3 ïàðàìåòðà, òî çíà÷åíèå start

áóäåò ðàâíî ïîñëåäíåìó èç íèõ, èíà÷å áóäåò âçÿòî çíà÷åíèå

ïî óìîë÷àíèþ.

Âàæíî: â îáúÿâëåíèè ôóíêöèè ïàðàìåòðû ñî çíà÷åíèÿìè ïî

óìîë÷àíèþ äîëæíû èäòè ïîçæå îáÿçàòåëüíûõ ïàðàìåòðîâ.
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Ïåðåäà÷à ïàðàìåòðîâ â ôóíêöèþ

Â ôóíêöèþ ìîæíî ïåðåäàâàòü èìåíîâàííûå ïàðàìåòðû:

my_�nd("abaca", "a", start=1) # âåðí�eò 2

Èìåíîâàííûìè ìîæíî äåëàòü íå òîëüêî ïàðàìåòðû ñî çíà-

÷åíèÿìè ïî óìîë÷àíèþ:

my_�nd(s="abaca", x="a", start=1) # âåðí�eò 2

Ïðè âûçîâå íåèìåíîâàííûé ïàðàìåòð íå ìîæåò èäòè ïîçæå

èìåíîâàííîãî.
Èìåíîâàííûå ïàðàìåòðû ïîëåçíû, åñëè ó ôóíêöèè î÷åíü

ìíîãî ïàðàìåòðîâ, îñîáåííî åñëè èìåíà ïàðàìåòðîâ îñìûñëåííû.
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