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Some languages are very strict about purity and don’ t even have assignment statements such as a=3 orc = a +
b, but it’ s difficult to avoid all side effects, such as printing to the screen or writing to a disk file. Another example is
acall tothe print () or time.sleep () function, neither of which returns a useful value. Both are called only
for their side effects of sending some text to the screen or pausing execution for a second.
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>>> L = [1, 2, 3]

>>> 1t = iter (L)

>>> it

<...iterator object at ...>

>>> it. next () # same as next (it)
1

>>> next (it)

2

>>> next (it)

3

>>> next (it)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
StopIlteration
>>>
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for i in iter(obj):
print (i)

for i in obj:

print (i)
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>>> L = [1, 2, 3]
>>> iterator = iter (L)
>>> t = tuple(iterator)
>>> t
(1, 2, 3)
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>> L = [1, 2, 3]

>>> iterator = iter (L)

>>> a, b, ¢ = iterator

>>> a, b, c

(1, 2, 3)
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>> m = {'Jan': 1, 'Feb': 2, 'Mar': 3, 'Apr': 4, 'May': 5, '"Jun': 6,
'Jul': 7, 'Aug': 8, 'Sep': 9, 'Oct': 10, 'Nov': 11, 'Dec': 12}

>>> for key in m:

.. print (key, mlkey])

Jan

1
Feb 2
Mar 3
Apr 4
May 5
Jun 6
Jul 7
Aug 8
Sep 9
Oct 10
Nov 11
Dec 12
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>>> L = [('Italy', 'Rome'), ('France', 'Paris'), ('US', 'Washington DC'")]

>>> dict (iter (L))

{'Italy': 'Rome', 'France': 'Paris', 'US': 'Washington DC'}
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for line in file:
# do something for each line
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>> S = {2, 3, 5, 7, 11, 13}
>>> for i in S:
print (i)
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>>> line_list = [' 1line 1\n', 'line 2 \n', ' \n', '']
>>> # Generator expression —— returns iterator
>>> stripped_iter = (line.strip() for line in line_list)
>>> # List comprehension —-- returns list
>>> stripped_list = [line.strip() for line in line_list]
niEn 2L F7e] 54 24t 49T 2% JayT
>>> stripped_list = [line.strip() for line in line_list

if line != ""]
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( expression for expr in sequencel
if conditionl
for expr2 in sequence?2
if condition2
for expr3 in sequence3

if condition3
for exprN in sequenceN
if conditionN )
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obj_total = sum(obj.count for obj in list_all_objects())
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for exprl in sequencel:
if not (conditionl):
continue # Skip this element
for expr2 in sequence?2:
if not (condition2):
continue # Skip this element

for exprN in sequenceN:
if not (conditionN):
continue # Skip this element

# Output the value of
# the expression.
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>>> seql = 'abc'
>>> seq2 = (1, 2, 3)
>>> [(x, y) for x in seqgl for y in seq2]
[(ta'y, 1), ('a'y, 2), ('a', 3),
('p', 1), ('b', 2), ('b', 3),
('e', 1), ('c'y 2), ('c'y 3)]
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# Syntax error

[x, v for x in seqgl for y in seqg2]

# Correct

[(x, y) for x in seqgl for y in seqg2]
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>>> def generate_ints (N):
for i in range(N):
yield i
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>>> gen = generate_ints (3)

>>> gen

<generator object generate_ints at ...>
>>> next (gen)

0

>>> next (gen)

1

>>> next (gen)

2

>>> next (gen)

Traceback (most recent call last):

File "stdin", line 1, in <module>
File "stdin", line 2, in generate_ints
StopIteration
o B2 EZo] for i in generate_ints(5) =¥ a, b, ¢ = generate_ints(3) Bt & F
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# A recursive generator that generates Tree leaves in in-order.
def inorder(t):
if t:
for x in inorder (t.left):
yield x

yield t.label

for x in inorder (t.right):
yield x
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https://github.com/python/cpython/tree/3.10/Lib/test/test_generators.py
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val = (yield i)
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Aot Fyield RHAE FTE Folokdttte AYYrh val = yield i 8t & % AT,
val = (yield i) + 12 XE d4to] QJ& wj= 23 E Hofghtt)
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def counter (maximum) :

i=20

while i < maximum:
val = (yield 1)
# If value provided, change counter
if val is not None:

i = val

else:

the-e e WA o Ay

>>> it = counter (10)
>>> next (it)

0

>>> next (it)

1

>>> it.send(8)

8

>>> next (it)

9

>>> next (it)
Traceback (most recent call last):
File "t.py", line 15, in <module>
it.next ()
Stoplteration

yield 7} &% None & WHeHg Ao , gyt send() 15 7 A g o]
B g A A A B § O WA ol e, £ 40 A ARGl A5 A
uhA| 8.

send () 29 A&l ol & o]l T3t 5 74X ThE WA =7} AU o)

e throw (value) is used to raise an exception inside the generator; the exception is raised by the yield
expression where the generator’ s execution is paused.

e close () & WA A} Yol A GeneratorExit o2& TAAA o]ElH o] S £ 5T} o] 99
7} A S AU # o] B] 9] T E &= GeneratorExit & StopIteration < WA Al A oF shuth


https://www.python.org/dev/peps/pep-0342

A E WIE the AHE ot A2 FAF ] Yo RuntimeError % i%@‘% t} close ()

£ AV @ ol 8 7k A 2 A8 ] stol o] A S Aol o) 58 ALt

GeneratorExit o] W& ul] F2] YS Ft Z =5 APl oF It GeneratorExit & Fe

Al try: ... finally: & AFE3tE 2ol £5
e WSl v EAe A AN E LA GL A EANA A 2014 B2 AU

AU,
A olel = Z2E o] o] o AulA el Fejo) Huzelo] Huth HH=EL 3 A HoA AZE 2
e 3 A8 (@49 W 99 return B) ol MAUE UL 2eju} o7 e Aol A Z2EL A%
S WAL T ThA AR 5 Ay thyield 2).

5 LH’S 3

ok
1

ole g o] H ol A Ak ARRE & W T8 ARAE] A E S U
spoj o] = 7HA Y e dmap () 2 filter ) £ AV ol @4 75& EATUTH

map (£, iterd, iterB, ...) &Th&¥} Z& AlHxol Th olEj#l o6l S urekgLch,
f(iterA[0], iterB[0]), f(iterA[l1l], iterB[1]), f(iterA[2], iterB[2]),

>>> def upper(s):
return s.upper ()

>>> list (map (upper, ['sentence', 'fragment']))
['SENTENCE', 'FRAGMENT']

>>> [upper(s) for s in ['sentence', 'fragment']]
['SENTENCE', 'FRAGMENT']
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filter (predicate, iter) = E&H X AL U&= RE XA 849 U3l ojg)d o] E utE
stH, U7 A 2 A E HZ e Ao ﬂﬁﬂ E A F Uth. predicate = o] 219 AAZES W=
AUt filter ( EP?}’H] AHE-3HE 7, predicate = © Y ZEE wholS o] of gyt
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>>> def is_even(x
return (x

oe

N
Il
I

o

>>> list(filter (is_even, range(10)))
[0, 2, 4, 6, 8]

i)

ofy

T A5 Utk

AL P rE AxAA o A4

>>> list(x for x in range (10) if is_even(x))
[0, 2, 4, 6, 8]

i
el
ot
ok
rlr
5>
B
e
ftlo
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_ﬁ
I
)
o
®

enumerate (iter, start=0) &= 7} E (start FE])} Z+ 8.4

2o 848 AT

>>> for item in enumerate (['subject', 'verb', 'object']):
Ce print (item)

(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () € B|AEE RHESI 54 2 0] 55 £ d92E 7|5 o A AHEH U h




f = open('data.txt', 'r'")
for i, line in enumerate (f):
if line.strip() == "':
print ('Blank line at line # % 1)

sorted(iterable, key=None, reverse=False) =OolHHEY EREQALETAEZ RO, T
~EE A3, AEd 275 I Th key 9 reverse A= YAFH B AE] sort () HAER
Agg .

>>> import random

>>> # Generate 8 random numbers between [0, 10000)
>>> rand_list = random.sample (range (10000), 8)

>>> rand_list

[769, 7953, 9828, 6431, 8442, 9878, 6213, 2207]
>>> sorted(rand_list)

[769, 2207, 6213, 6431, 7953, 8442, 9828, 9878]
>>> sorted(rand_list, reverse=True)

[9878, 9828, 8442, 7953, 6431, 6213, 2207, 769]

( Eof| o gk 2}A| g A -2 sortinghowto & 1344 2.)
any (iter) Rall (iter) W& P4t ol Hlee] AR gS HUth any () & olEll el ol 247}
ol True & W31, a1l () 2 BE 247F o] ¥ True £ WHHghth
>>> any ([0, 1, 0])
True
>>> any ([0, 0, 0])
False
>>> any ([1, 1, 1])
True
>>> all([0, 1, 0O])
False
>>> all([0, O, 0])
False
>>> all([1, 1, 11)
True
2ip(iterd, iterB, ...) 7} olE|e oM h}e] 848 Hste] RER W
zip(['a', 'b', 'c'l, (1, 2, 3)) =>
(ta'y 1), ('b', 2), ('c¢', 3)

o e ATHE W) ol WEel Y| H2EE PAGAY RE Y ol e ol g A2 etA &
SUthdA F2 2 38 3ol v A stol Mg (o] B3] AE Fole =29 F7h Junh)
°l OlEir‘ﬂlOlE%% BF 22 Zdolo olH e B @A AHESH7] f1g A YUt olHHES Zol7tthE
BF AL 2E-HS PR AE olHEER 22 Zol7k g Yth

zip(['a', 'B"'"], (1, 2, 3)) =>

(ta'y 1), ('b', 2)

o] 70 ol Ejelo B ol A th A @2 W el A 5 97) wi ol o] 2l AL ws ok gt &, AAE 248
AV A Hol gome ol Aot E A% AT 5 fE T
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https://en.wikipedia.org/wiki/Lazy_evaluation

6 itertools B &

The itertools module contains a number of commonly used iterators as well as functions for combining several
iterators. This section will introduce the module’ s contents by showing small examples.

25 /)52 R PUN T FH2E BHF Yk
S EREE DEER N TER EER R DEER S =
R EEEEEES S S
REEREEELE]
EEESE

SSEEREE

- 9T

o
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(
=

3
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n?L'E

“

o}

M odr ook
Ju o Hx
S
)
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4

=
=]
=

6.1 Al22 O|E{|0|E{ TH= 7|

itertools.count (start, step) & ¢S 2 S & =9 Fast 28 S HEs Y} A=
M0 2 78 gko] 091 A% W&} 71 Bgkol 1] 524 Abol9] 7HA 2 A%

itertools.count () =>

o, 1, 2, 3, 4, 5, 6, 7, 8, 9,
itertools.count (10) =>

10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
itertools.count (10, 5) =>

10, 15, 20, 25, 30, 35, 40, 45, 50, 55,

itertools.cycle (iter) & Zﬂ%,_ olHHEY Y& ANEL AFST 2 HE ulR iz 94 E
Hhgkah s A28 o B @l o] B 2 Wk Th A28 ol Eldlo] B o) e] 8 848 Faks] wE T,

l

itertools.cycle([1, 2, 3, 4, 5]) =>
1/ 2[ 3[ 4/ 5/ 1[ 2[ 3/ 4/ 5!

o

itertools.repeat (elem, [n]) = AZ2H 225 n A WEF A, n o] A|ZHA o™l E99

248 vk

itertools.repeat ('abc') =>
abc, abc, abc, abc, abc, abc, abc, abc, abc, abc,
itertools.repeat ('abc', 5) =>

abc, abc, abc, abc, abc

itertools.chain (iterA, iterB, L) 299 o olHBFHES YHE o7 HFho], A WA o ¥
HE nE g AEE e TR Q4 REQAE 3, BE o]l g Eo| tt AR E w714
o] A& e}

itertools.chain(['a', 'b', 'c'l, (1, 2, 3)) =>
a, b, ¢, 1, 2, 3

itertools.islice(iter, [start], stop, [step]l) = °o]EHH ol 274 ~EZH S ¥IE3HY
o} & stop AAE AR XS stop7) L A7 HEEH Ut Al Z A E A E 2 A o}tﬂ stop-start S 47}
27131, step o k& A QTHH 8 4= o] whel A =k Ut 3ol 21 9 *Z}"ﬂ o HYAE AB} 1732 2,
start, stop, step ol & 3= AHEZ = P TH

itertools.islice(range (10), 8) =>
o, 1, 2, 3, 4, 5, 6, 7
itertools.islice(range (10), 2, 8) =>
2, 3, 4, 5, 6, 7
itertools.islice(range (10), 2, 8, 2) =>
2, 4, 6
itertools.tee (iter, [n ) = olHd olE & HAZYth & o5 d o] B Y& BT wrEst=
n7Ne] ZR1 49l |l a ol Bl & WG Ch n ol N3 kS AT EA ko s Rk 29U Tk ol el el o]
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ofr

E1E 25 R ool 5ol AR )8 ARG} 2 o E 0|8} 23 A2 & o] el ¥ o] el
% S ohe Znch wo] AUl AT o] A AP MR B £ T 5 AFUTH

itertools.tee( itertools.count () ) =>
iterA, iterB

where iterA —>
O, 1, 2, 3, 4, 5, 6, 7, 8, 9,

and iterB —>
O, 1, 2, 3, 4, 5, 6, 7, 8, 9,

b}

QA CHet &4 =

t}. o & £9¢] operator.add(a,

operator BE-L uto] 11 o] ¢l skatol| )5 ﬁPbﬂ* A%e 23
) Y operator.attrgetter ('id")

14
b) (79 3 B3}7]), operator.ne(a, b) (a !'= b& 5L
(id ol e HES A s Eelh e el 2o B4t 9% ek

itertools.starmap (func, iter) < o]E|#&Bo] EZo] ~AE S u3lst Aolgy 7}A 611, o
FE 28 AAE AR func & TEF T}

itertools.starmap (os.path.join,
[('"/bin', 'python'), ('/usr', 'bin', 'java'),
('"/usr', 'bin', 'perl'), ('/usr', 'bin', 'ruby')])
=>
/bin/python, /usr/bin/java, /usr/bin/perl, /usr/bin/ruby

o & B2 AeAted 7128t olHEE 240 FE S A dyrh

o X
=
itertools fll rfalse(predicate, iter) & filter () & ¥k o] i, predicate 7} A A< Wk3+

itertools.filterfalse(is_even, itertools.count()) =>

i, 3, 5, 7, 9, 11, 13, 15,

itertools.takewhile (predicate, iter) < predicate 7} & W&3t= 3t 2 45 ¥isgy o}

predicate 7} A A2 u13kslH o] H d olE = Ao E2E 4 rh

def less_than_ 10 (x):
return x < 10

itertools.takewhile (less_than_10, itertools.count()) =>
o, 1, 2, 3, 4, 5, 6, 7, 8, 9

itertools.takewhile (is_even, itertools.count()) =>
0

itertools.dropwhile (predicate, iter) 2 predicate”7} 2 HIStslE S QA4S W21, Un

2] ol e e} o] A3hE Wakghch

itertools.dropwhile (less_than_10, itertools.count()) =>
10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

itertools.dropwhile (is_even, itertools.count()) =>
1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

itertools.compress (data, selectors) = F 719 o|E & ol ¥ & F 3} 1L selectors & HF 247}
79l data ©] Q@ AWHS WHEHELAL, SHE o] 1 Z2E wjulo) S kg ok
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itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
1, 2, 5

I &)

6.4 =

Ok
ok

A
T

ofr
o
N

I
i
B
i)
o

itertools.combinations (iterable, r) = iterable o] TTH 2E 849 7}

A3 5He ol B @l o 6 & WHEg T

itertools.combinations([1, 2, 3, 4, 5], 2) =>
(x, 2y, (1, 3), (1, 4), (1, 5),
( 3), (2, 4), (2, 5),
(3, 4), (3, 5),
(4, 5)

itertools.combinations ([1, 2, 3, 4, 5], 3) =>
(L, 2, 3), (L, 2, 4), (1, 2, 5, (1, 3, 4), (1, 3, 5, (L, 4, 5),
(2, 3, 4), (2, 3, 5, (2, 4, 5),

(3, 4, 5)
7 72 W daE-2 iterable o] WS A3} T2 A E FAPULE A& 0] 99 A NAM A1
FAF2,3,4 =5 <o S th H]f?‘i &9l itertools.permutations (iterable, r=None) &
Ak xS AASA Dol ro 7hed BE &85 vy
itertools.permutations([1, 2, 3, 4, 5], 2) =>

(L, 2), (1, 3), (1, 4), (1, 5)

(2, 1), (2, 3), (2, 4), (2, 5),

(3, 1), (3, 2), (3, 4), (3, 5),

(4, 1), (4, 2), (4, 3), (4, 5),

(5, 1), (5, 2), (5, 3), (5, 4)
itertools.permutations([1, 2, 3, 4, 5]) =>

(L, 2, 3, 4, 5, (L, 2, 3, 5, 4), (1, 2, 4, 3, 5),

rofll g& AR sHA Fow olHH 2] Ao|7F AHEH U §, EE 87t AP YUt
= gox

o Yot AR Fs T BE 2 TS AR iterable o) 1h§0] THH oF T 3

itertools.permutations ('aba', ) =>
('aI’ Vbl’ ’a'), (Va|’ ’a" lb'), (’b" Ya', laV),
('bl, Vall Yal), (Vall ’al, bV) (’al, YbV, Ya’)

o
ze

(‘a', 'a', 'b") ZkF W BAASARE F R ‘@’ FALL tHE A A CIA SF Ut
itertools combinations _with_replacement (iterable, r) i s A+ Asishyr}:

oA FE Yol vtEE = JAFUTh Ao r 34+ 2 /&Y 3 HA A Ao thal] de= 12
FRA 247 dEE 7] Hofl thAlE YT

i

=
T

itertools.combinations_with_replacement ([1, 2, 3, 4, 51, 2) =>
(t, 1)y, 1, 2), (1, 3), (1, 4), (1, 5),

(2, 2), « ), (2, 4), (2, 5),
(3, 3y, (3, 4), (3, 5),

(4, 4), (4, 5),

(5, 5)
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6.5 24

=
T

M

2o 2 4 7]E itertools.groupby (iter, key_func=None) T+ 7173 &
key_func (elem) & o|H &l o3 vtetd 7+ @ 4o 3t 7|3k ANT 5 = Fr-dnt
FrE ATHA Fod 7l Ee] 24 24 AA YT

groupby () & °|H & WHolA 7]3ko] 22 AHKHE BE 845 F6t 7R 7 71 & 71 84
o olHE B e TP 2-FE 2EPS BB
city_list = [('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma', 'AL'),

('Anchorage', 'AK'), ('Nome', 'AK'),

('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ'),

def get_state(city_state):
return city_state[1]

itertools.groupby(city_list, get_state) =>
("AL', iterator-1),
("AK', iterator-2),
("AZ'", iterator-3),

where
iterator—-1 =>
('Decatur', 'AL'), ('Huntsville', 'AL'), ('Selma', 'AL")
iterator-2 =>
("Anchorage', 'AK'), ('Nome', 'AK'")
iterator-3 =>
('Flagstaff', 'AZ'), ('Phoenix', 'AZ'), ('Tucson', 'AZ'")

groupby () &= o[ Ell & v-o] Vg0 710 e} ol ] A= rka A e, vk olEl ol
A ST R E Aot el 529 Y 1% 235 Aol el Al 19 29 E 2

7 functools 2 =

S0 functools LES T YEE EYHD ASLE, TH HE A o4 BEE
How Agey Al 2e BEE BT o REA 1 583 ti
F4quth

Fog BAon A4E mead] 49, QR U] Ao} A A F4o) W
AUtk stol W B £(a, b, o) E (1, 0, )
F5 g, o) BWE S a0 &

partial () & A A= (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2)
o} Ze AaE AUt A AA = BB, AP AAE function & AHFE7] A=

import functools

def log(message, subsystem):
"""Write the contents of 'message' to the specified subsystem.

mmn

)

print (' : ' % (subsystem, message))

server_log = functools.partial (log, subsystem='server')
server_log ('Unable to open socket')
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functools.reduce (func, iter, [initial_value]) =EEo©°
2 P oIl 488 £ QG i = % 208 1500 o
o]oF &t} functools.reduce () = o] €] g o] &7} vist3t

E AT 203 Al HA 8 OJCaﬁﬁﬂ func (func (A, B),
vl AR @48t Aetel olH e Ee] £2XE w7hA 74]—‘““413} =R
TypeError o &) 7b d AU Th 27| gho] Al5= H Al - o & A5
7} R WA & A AR Yt

)
v
e
k
B>
2
:oll_v“
4r

3

>>> import operator, functools

>>> functools.reduce (operator.concat, ['A', 'BB', 'C'])
'ABBC'

>>> functools.reduce (operator.concat, [])

Traceback (most recent call last):

TypeError: reduce() of empty sequence with no initial value

>>> functools.reduce (operator.mul, [1, 2, 3], 1)

6

>>> functools.reduce (operator.mul, [], 1)

1

operator.add () & functools.reduce () & &7 AL&3lH o]EHHEL] ZE 2 g}, o]

Oi%
A9 vl Auba oo A o] B A4EEZ] A3} sun() oehe E5 WP FoH AT UL

>>> import functools, operator

>>> functools.reduce (operator.add, [1, 2, 3, 4], 0)
10
>>> sum([1, 2, 3, 4])
10
>>> sum([])
0
AW functools.reduce () & AME 3 B2 Aol Yul3HA| for FZ U 2 3= Zlo] ©] B E
25 ek
import functools
# Instead of:
product = functools.reduce (operator.mul, [1, 2, 31, 1)
# You can write:
product = 1
for i in [1, 2, 3]:
product *= i
#d g4 =itertools.accumulate (iterable, func=operator.add) YYtl Z2 A4S 5

Yot A gk, 2 F ATk 93st= 4l accumulate () & 24 &2 23E HEE3h= o] E | 1 Bl & 93

itertools.accumulate ([1, 2, 3, 4, 5]) =>
1, 3, 6, 10, 15

itertools.accumulate([1, 2, 3, 4, 5], operator.mul) =>
1, 2, 6, 24, 120
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7.1 operator 2 &

operator BES o Aol AFH Y& ITh o 7]ol s o] al 4ol S Fsh $4 4 fol £ of
Sleiek B Aake S AT BHE YA gohe H R o] 8 BHE BHY P4 2=

=
e 58 Ak add (), sub (), mul (), floordiv (), abs (), -
=

o =2 ¥4k not_ (), truth().

e HE AAF: and_(),or_(),invert ().

e Hli:eq(),ne (), 1t (),le (), gt ), ge ().
o A olo]ElEIE]: is_ (), is_not ().

AA 552 AR 259 —Er/\i < FastA e

3 A3
shol A W3 G40 ARE BE G4k Ao, A2 B8 3T 2ot AH gt
stripped_lines = [line.strip() for line in lines]
existing_files = filter(os.path.exists, file_1list)
228 7150 Yrhd sl oF FLith 4 FHE AL & 744 WHS lambda EAA LS AHG I
AU} lambda & ol B} W49} o) 5 W) M-S AT AN 3 BAAY g wakate
ol

[

o F4-8 BTk

adder = lambda x, y: xty

print_assign = lambda name, value: name + '=' + str(value)

def adder (x, y):
return x + y

def print_assign(name, value):
return name + '=' + str(value)

Qo] Ml A Q787 o] AL AEklo] 05 AE YTk DA B4 0] A4S UL Lanbda
a5t A9y

7hdZskE @A ol U@ o] F Stk lambda 7F F o @ 5 Qe It AR S] Al @4 o) 7] wl & <
Z AR 4 QlojoR ULt £, if. .. elif... elseHX E‘:_——try

Th Lanbda £ol4 N B AS el 1 5, 67 of el & BT HAO F
292 oA w2 FopiA L.

R
i,
jg

Ir
ay

o

import functools
total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]

A2 ol d o YA, o) FA FAs=A] osfstr] Sl A= Zojul= Tl Aol 2 Ytk
Al $HE def FS AHESE S 6 U2 A2 e S s yth
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import functools
def combine(a, b):
return 0, afll] + b[l]

total = functools.reduce (combine, items) [1]

T w4 for £2E A HTHA 7 29 A YUtk

total = 0
for a, b in items:
total += Db

52 sun() W F5et Aol e BAA ol glol = Fhe APk

total = sum(b for a, b in items)

functools.reduce () & AFS3= W2 AP, for FZ2 ZARL ] o §&3 ).
Fredrik Lundh+= 3t lambda AFgH 9 2|HEGD S 98 o3 22 73 AS Al dIsUch:
1. g} & A3 8

Yk she Lol Bl AEshe 2 248
9 AEST AP RAL LA o] 52 A RA L

e A Folah AW, of e -2 o A Frivh g WA o] B e Aol sl 5ol 5HA e

DAL o] 2o ThoFe 2913 A 9h8ha £33 £ 94E T AFFE ol A ZHAFSET A% ok Lan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin
Winter, Blake Winton.

W72 0.1: 2006d 69 30Q AlAl.
WA 0.11: 20061 78 1L AA]. LB,

H702:20061d 79 102 AL Al 2o B A4 2 AE Hudd AdS
WA 021 FE WY glaEdA 2HH F IS F7)

H A 0.30: Collin Winter 7} 24 8F functional EEo thdt A A F7}; AAX} ZEof ozt
F7h 2 7HA o H A,

<
f
oft
L
fo
o
4>
o,

rlo
3
r

10 &1 &9
10.1 gt

Harold Abelson 3} Gerald Jay Sussman, Julie Sussman &] Structure and Interpretation of Computer Programs.
A A B A= https://mitpress.mit.edu/sicp/ o] AFUTH o] 1A A QA AFE] 3t A oA 277} 3
e m2e ol A HoE 552 TAT] A5 AALY 2= DL BT PHE AF U o]
B2 27) (Scheme) & o Al 2 AHS A, o ol A A U4 B4 F 4GS E F2F B4 ol A
Eo] A48 5 A5
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https://mitpress.mit.edu/sicp/

https://www.defmacro.org/ramblings/fp.html: A general introduction to functional programming that uses Java
examples and has a lengthy historical introduction.

https://en.wikipedia.org/wiki/Functional_programming: 3 Z 2 T2 WS AW 3f= duk 9] 7|3 t] o} &=

[k

https://en.wikipedia.org/wiki/Coroutine: % &l of tj 3l &=,
https://en.wikipedia.org/wiki/Currying: A3 7§ ol o 3} &=

10.2 mjo|M EH
https://gnosis.cx/TPiP/: The first chapter of David Mertz’ s book Text Processing in Python discusses functional
programming for text processing, in the section titled “Utilizing Higher-Order Functions in Text Processing” .

Mertz= T3+ IBM 2] DeveloperWorks Afo] E oA &8 = 2 T8 W 7| A Al 2] = 38228 A5
part 1, part 2, part 3,

10.3 mO|M MHNM

itertools BEEof thst AP A

functools BEof th st AP A

operator EE | T3k A A

PEP 289: “A|d o] g & A

PEP 342: “7| A8 A dlo|HE 53 7 E” 2 gto]d 259 2 Adolt 75& A Fch
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https://www.defmacro.org/ramblings/fp.html
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Coroutine
https://en.wikipedia.org/wiki/Currying
https://gnosis.cx/TPiP/
https://developer.ibm.com/articles/l-prog/
https://developer.ibm.com/tutorials/l-prog2/
https://developer.ibm.com/tutorials/l-prog3/
https://www.python.org/dev/peps/pep-0289
https://www.python.org/dev/peps/pep-0342

AHO|

= -
reln gy S
PEP 289,19

PEP 342,9,19
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