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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 a call
to the 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]

>>> it = 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>
StopIteration
>>>
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for i in obj:

print (i)
olEglolEl List () B tuple ) AAA B4 E AH§3tel P2t RE2 el 5 ddn
>> 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, c = iterator
>>> a, b, c
(1, 2, 3)
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iter () & AV o AL gL 7] & vE st o] B g o] €l & wrEah o}

>> 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, m[key])
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>>> L = [('Italy', 'Rome'), ('France', 'Paris'), ('US', 'Washington DC')]

>>> dict (iter (L))

{'Italy': 'Rome', 'France': 'Paris', 'US': 'Washington DC'}

Lo S *Hi% 9] ¢S W 714 readline () WA EE SE3t] olH 8 o] S A ATt
ot 2ol st 7 Y2 9L 5 AU

for line in file:
# do something for each line

A2 ol £l W& 7HA A Ao d4aE v d 5 Jsyth

>> 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]
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>>> stripped_list = [line.strip() for line in line_list
if line != ""]

P2E A=A d g g shu shold ) AEE A2 & Gtk stripped List & o E# o] E 7} okt
23 S e B 2EQUTE Al olE W42 E 2 wet gha Atstkes ol B o] B E WEkshH
BE e e do FASE o7 gsUth &, 78 2EF olu v B2 ¢ o] El £ Rglel= o]
dolHE ZYste A7 Bl AzeddL 884 Utk Alval ol A A2 o] 2] 3k Aol A
F43ut
Aoy 242 25 (“0")2 7o o faE eI d d22 (1" E 79 syt Ay
ol EAAL The3} 2 P4 Pt
( 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 )

DU THE S A i E3)

AdE 289 a4 = expre351on«] ALA QA Fro .
3}, expression 2 condition ©] < wjwt 3 71 1 Ao F7FH Yo
3

Al ZUAE B 28 ol Ao} AV T 2EE ol BEE LT, Bl 3
24 .

b N e B S

[obj_total = sum(obj.count for obj in list_all_objects()) ]

for...in X MEZAAAE UL A A= AZ A LEF 02 qiEE | HE 2 A 25 A ¢7)
w7 22 Zold Z3+ ¢ls5 YTt sequencel 9 7t ]
sequence3 2 sequencel ¥} sequence2 & ZtZF L E

e Aoz 2@, 2|2 Az A S22 AVdolH T4 L v go| W TEo ZH Ytk

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.

o|2€ oe] 79 for...in Ao] AT iz Fo] Glewl A E o] Aol BE AAL Bolo] FH LS
gk Bel 74391 F Ao el AT} 9 49 28 B2e] Aol 9Pt}



>>> seqgl = 'abc'

>>> seqg2 = (1, 2, 3)
>>> [(x, y) for x in segl for y in seqg2?]
[(ra', 1), ('a', 2), ('a', 3),
('b', 1), ('b', 2), ('b', 3),
('ec', 1), ('c', 2), ('c', 3)]
glo] W Mo B 5SS u| 5t A} expression ©] HZ S AASHT QJud, B 52 Fojok gt} of# 9
A WA 22 Az d2 8 eFely, 7+ AR = ks U th

# 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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AL AT £ A
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>>> def generate_ints(N):
for i in range(N) :
yield i
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Aoy 45 3EstH G %,\%“J Sh2] gk UTH thAl olBd o] =2 EFS A 45t Al ol H
AAE vretgUth yield EA A4S AP oA Al H & o] B & return w2} BI5HA 1 9 ghe S8 U Th
vield &} return & £ xpo]H L yield o = ?'S]-tﬂ A g o) el e A3 N—Eﬂﬂ- A A —gbl—ﬂj_ 21 W7
HeEdte AGUnh Alv e8] __next_ () WA E7}thEol *‘?5“9 o, g7 ohAl A g g Y th

&2 generate_ints () AlY# o] B9 A& o:ﬂ Q)

>>> 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>

(TH& sl oA ol A1)
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File "stdin", line 2, in generate_ints
StopIlteration
o] HEL =70 for i in generate_ints(5) =+ a, b, ¢ = generate_ints(3) Bt & 5 I
S,
A d ol E] &4 Yol A, return value+_ next_ () WA]Eo|A] Stoplteration (value) & A A]
AUtk ol 9 9o] WA AL F0) Wl oldlo] wRIE ghe] FRol Brku AU ol L e A5
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A ZgP AE X
TH =2 = 1
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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

test_generators.py & Th& 7 7HA] o=, N-oJ & Z A (NxN A| & 2o A 2 th2 G E AT
N7Ho] & v x| sk EA) 2F 7] AkS] of 3 (7] AL7F NxN Al 2 2e] B 2hS A &3] 3h WA Z
st S 2 EA) YUt
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Ak, o] 2l 8t A& A AR A 9

aol 2.501]/‘1“ 7<1H l TEioﬂ e ADste s o] S YT vield & 84 o] Hof W
10 .

A =
= =

[val = (yield i)

F el A ket gho 2 RAALE ] yield RAA F9]o FH BS S ¥+ Aol FHUh 2o+
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https://github.com/python/cpython/tree/3.11/Lib/test/test_generators.py
https://peps.python.org/pep-0342/

def counter (maximum) :

i=20
while i < maximum:
val = (yield 1)

# If value provided, change counter
if val is not None:

i = val
else:

a2 7h2E M A Ayt

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

o

>>> next (it)
>>> it.send(8)

>>> next (it)
9
>>> next (it)
Traceback (most recent call last):
File "t.py", line 15, in <module>
it.next ()
StopIlteration

yield 7} 5% None & W@ Aolng, B4 o] 492 I YUtk send () WA=} A o]
58 T AR SHEE] ALEE & R QA WA} ok ehi, B4 ARZES B Qlo] AHgEHA ThA 2.

send () & o= Ay ol H ol tha F 744 th& mA =7} 5y th

e throw (value) is used to raise an exception inside the generator; the exception is raised by the yield expres-
sion where the generator’ s execution is paused.
e close () = AAA Yol A GeneratorExit o2& WA A A o]E o] AE BT o] o7}
WA S AU o] 19 iE% GeneratorExit T+ StopIteration S HYAAF UL o2 &
BNy s O AP S 5= AL ZXH o] 9o RuntimeError & 3T close () &= AW d 9]
B2} A = 2 A ) sho] 9] sul A Aol S5 £2E A e,
GeneratorExit o] YT uwfj F AYPS A% Z=E AP oF &t} GeneratorExit & &
hAl try: ... finally: S A}&3t= Aol 54t
o2& W3} 4 B AV O EE UBA AR AL AR 24 BE R ALt A9
U,
Xﬂbﬂﬁﬂolﬂ% FEHo o duba el Feje] HEfdo] Fuyth ABFE2 3 A oA Al zts
turn B)ol 4 WA Y-S UTh T i} ol 2 ThE Aol A T2 EL A 25}

10




5 LH%Q F

ok
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o el ol ol A A5 A8 H = A 42 A4S A R AS Y T
shol el 5 74A) g §4 A map () 9 £ilter () & AV ol £BAY 752 BA ok

map (£, iterA, iterB, ...) U533 T2 Al@2) gigl oJe]# o] & & wHEHE ).
f(iterA[0], iterB[0]), f(iterA[1], 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']

s gcEHzedder 22 30E 95 5 syt

filter () 2} @7 A&k 4%, predicate

>>> def is_even(
return (

) s

X
x % 2) ==0

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

3oL PrE FuddoR 449 5 9

fy

Ytk

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

enumerate (iter, start=0) & 7} 2E (start FE) &} ZF L 45 £33 +=2-F 23 HI35tE o] B E9
84E ALY
>>> for item in enumerate(['subject', 'verb', 'object']):

.. print (item)
(0, 'subject')

(1, 'verb')

(2, 'object')

enumerate () ¥ B|2EE RHESI 54 2 o] 55 Y25 7152 o A5 ARSH U th

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

sorted(iterable, key=None, reverse=False) =O°|EHBEYJREQILEZAER
£ AL, AL AHE BT key o reverse A7 A H B 2E] sort () WA=

>>> import random

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

>>> rand_list

(TH& sl oA ol A1)
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(o] A | o] A e A AL
[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]

(B ol o 3F 1A 3F A B -2 sortinghowto & Z 31314 &

any (iter) ¥ all (iter) WH T4+ o EH H &9 m < BFULh any () £ olHHEY ojE 847}
Zrel® True & WHEH3L, all () %_‘?_% 2247} Fold True 2 WY TH

, mlm

—

>>> any ([0, 1, 01])

True
>>> any ([0, O, 0])
False
>>> any ([1, 1, 11)
True
>>> all ([0, 1, 0])
False
>>> all ([0, 0, 0])
False
>>> all([1, 1, 11)
True
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zip(itera,

9517 21 o B 99 oJHE A 3A U
oA RES 24 A 9ol w A4 sl MBHUT (o] T AE Foft =3 F/h k)
]

o olE e o] B BF 2 dolo] o[ H B} T AG 37 A% AYUth o e B dolrtrhE AL
A 2EPS G HL ol HH RS 2L ol H U

B 2 ol EFolE ol A YuiA] 24t A 5 7] W] o)A AL Fof gtk 5, AAE a4
A 0] glome oEe o HE A% AL T S JF T

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.

BEC) 5 @A BEN B 2 A BRPUTh
. 71 olEl el o HE ANo s M2 o] Eel ol HE BEE P4
R EE B EE e b2 A e sk a4
R EEREEET R 3

« olEjEolE ] £

g~ 9]

31
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1=}
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https://en.wikipedia.org/wiki/Lazy_evaluation

6.1 M2 O|E{d|0|E] TI= 7|

itertools.count (start, step) = dS3HA AL F P59 FIS~EHS

27128 0 A i Zef 7] 2 ko] 1] A Abole] HAS AleE 4 A5 Uth:

itertools.count () =>

0, 1, 2, 3, 4, 5, 6, 1, 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) 2 A|FH o|HHE Y& AMHEES A A5t A
o

RE A ) 248 W

st M 22 olHeEolHE ‘:‘J%@‘%D}. M2 ol e ol H & o] ¥ &Lif‘——‘:;& 8] WhE gy o

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

itertools.repeat (elem, [n]) =AFH LAEnH WSS A no] A|FEHA o Zglo] 24
Ll =
itertools.repeat ('abc') =>
abc, abc, abc, abc, abc, abc, abc, abc, abc, abc,
itertools.repeat ('abc', 5) =>

abc, abc, abc, abc, abc

itertools.chain (iterd, iterB, ...) 2 999 49 oJHFHELS Yo Z 3o, A HAA o] &

2O RE R2F MBS T WA R4 BE R4F WAL, LE o|H el o

A iR gyt

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

itertools.islice(iter, [start], stop, [stepl) = o]E|#o]E 27 ~2EH S vssyc}
S stop AAE ALE A A S stop ] 847} WEH UTh A% O AE A A S stop-start £ 47t 7] 31
step O F& XA L4 E 1o met AP Ut stol A F21E 9 2|~ E SEfol A3} 2, start, stop,
step ol ST 3= AHEE = s TH
itertools.islice(range (10), 8) =>

0, 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 ] ) = olgE oS EATUTLH A& olEdolE e YRS EF uEstE=n
N S5 A9 ol el el o] 5 MAFU T n o U3 G2 AT o Bz 29 LTk ol o] E &

EAstHE 4 olE ol H o] dF W-&& A oF st o]E | olH It A A2

O ZH T Wo] 2vd i o] A2 4R R E and = 5yt

BEE R e

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

where iterA —>
OI ll 2’ 3/ 4’ 5’ 6[ 7/ 8’ 9’

13
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(o] A | o] A e A AL
and iterB —>
o, 1, 2, 3, 4, 5, 6, 7, 8, 9,

operator & dto] 2] A4ibate] gt T A S 2FF UL ol 5¢] operator.add(a, b)
(5 709 3+= 9 35}7]), operator.ne ( ) 9 operator.attrgetter ('id') (.id
AEZREE 7TMAHLE=ZHES IS T2
itertools.starmap(func, iter) L2 ol EEo] F&
A1z A8 3ol func 2 T E T Th:
itertools.starmap (os.path.join,
[('/bin', 'python'), ('/usr', 'bin', 'java'),
('/usr', 'bin', 'perl'), ('/usr', 'bin', 'ruby')])

=2 Y Aolehm YR, o] FES

=>
/bin/python, /usr/bin/java, /usr/bin/perl, /usr/bin/ruby

E e & B2 AeAted 712t olHEE 249 FE e AE gk

rtools.filterfalse (predicate, iter) = filter () & ¥t o] W, predicate 7} 7 3 & WHEsl+=
I

itertools.filterfalse(is_even, itertools.count()) =>
1, 3, 5, 7, 9, 11, 13, 15,

r°“

itertools.takewhile (predicate, iter) 2 predicate 7} Z< HI3}+3}=

cate7} AR L vk 3l o|EHFolEHlE A £ E <4H Ut}

def less_than_10(x):
return x < 10

’ % E‘l— \:]—1’] 1_4' pred1-

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) & predicate 7} 32 W33dl= 59 QA& W2, Yy A

olg el £ dyE ey

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

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

itertools.compress (data, selectors) = 5 7]9 o]E @ o] €] & F 3} 1L selectors &] T 247}
data 9] 24 WG WIS, o] 129 vk FUFU Tk

Y
o

itertools.compress([1, 2, 3, 4, 5], [True, True, False, False, True]) =>
i, 2, 5
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itertools.combinations (iterable, r) = iterable ol =% 2

3 o] H #l o] Bl & ke gy o

itertools.combinations([1, 2, 3, 4, 51, 2) =>
(1, 2y, (1, 3), (1, 4), (1, 5),
( 3y, (2, 4), (2, 5),
(3, 4), (3, 9),
(4, 5)

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

252 W 94EL iterable ©] WEEHRE 2} 22 A E FAH UL AlE o] Y AAA A1 7
42,3,4 =5 %o FUth AT T4 ite r=None) & 7| o
Ae AAs Dol r 8 7hsd e 22 e yth:

o
o
]
]
e
n

O
0]
H
3
c
5
©
ot
-
]
5
n
[
o
0]
i
I
O
=
0]

itertools.permutations([1, 2, 3, 4, 5], 2) =>
(x, 2), (1, 3), (1, 4), (1, 5),
2, Wy 2 3, (2, &), (2, 89);
(3, 1), (3, 2), (3, 4), (3, 5),
(4, 1), (4, 2), (4, 3), (4, 5),
(5, 1)y, (5, 2), (5, 3), (5, 4)

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

itertools.permutations ('aba', 3) =>
('a', Vbl, ’a'), ('al, la', Yb'), Vb', Ya', laV)’
(lbl, Yal, ’al), (Val, ’a', ’bV), (lal ’bV YaY)
TS RE ('a', 'a, 'bY) A WASAWL A @ BALL 2 AN FHTh

itertools.combinations_with_replacement (iterable, r) &= & A %2 43lstyrct: &
L‘?}av ol A vkEgd 4 stk Addesg 4= 2t FEY A WA Hﬂxlq]‘:ﬂﬁﬁ‘_ =i
HA 8 A&7 A9 = 7] Aol Al g Ytk

itertools.combinations_with_replacement ([1, 2, 3, 4, 5], 2) =>
(r, 1), (1, 2), (1, 3), (1, 4), (1, 5),
(2, 2), ( ), (2, 4), (2, 5),
(3, 3), (3, 4), (3, 5),
(4, 4), ( 5)
(5, 5)
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65 QLA EF
R Eto 2 A7) & itertools.groupby (iter, key_func=None) &= 7} B33yt
key_func (elem) + °|HZ & Oﬂ A;H Wk 7 g Aof gig 7G-S AN = dE FedUnh A
F5E ABHA FOW A Bed 7 24 AA G
groupby () & o[ H & & YRl A 7|gko] 2L ASHE BE 248 A5 7173 51T 715 47 240
SRR S
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 () = °|E & W72 W8 o] 7ol we} oju] FES At 7H o). vEskE o] B | o] A
:liﬁi WHE At R ol B o] H-22t sl 7€ 2 317] Aol olH el o H-18] A& a8 oF g

7 functools 2 =

The functools module contains some higher-order functions. A higher-order function takes one or more functions
as input and returns a new function. The most useful tool in this module is the functools.partial () function.

ﬂAﬁﬂNOiﬂMQJEJﬂAo%J%?ﬂﬂ%?ﬂﬂ%ﬂﬂzﬂAAﬁﬁqﬂOﬂﬁ 7t 954
Oh kol B4 £(a, b, o) & LANEAL; oM BEA £(1, b, o) o HFHE A2 L B g (b,
) & T Ut o8 FRA B4 480 ook g o
partial() ¢ AA A= (function, argl, arg2, ..., kwargl=valuel, kwarg2=value2) %}
2L Qe AYUL A% AAE FeBolnz, AR AAZ function & AWF/] AAAL A3}
AAE sE38td U

3

AR g AAA Q) o) 7} ATk

Q

import functools

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

[}

print (' 3 ' % (subsystem, message))

(THE sl el Aol A<)
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(e1A sl o] A ol A AI5)

server_log = functools.partial (log, subsystem='server')
server_log('Unable to open socket')

functools.reduce (func, iter, [initial value]) & AR
Ahms BT ol e S AR DI et 5 92§ Aol Aol g S e
Ut} functools.reduce () = o] € & o] ¥l 7} WSS A A

Uk 292 A WA °’\°1C #A3l func (func (A, B = "t

849 A olE HEo] £2XE w7 ALF YT °] Eﬁi%"] A3 32 RhgekA] 94 oW TypeError
o £ 7} LA g o 27]%%’1 xﬂ#—ﬂtﬂ AlZH o7 AFR S W func (initial value, A) 7} 3 WA=
ALk U

>>> 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 () 2} 37 AME31H oJE &9 BE S48 FFUTh o] ¢
L ole ol olA] ol AW S8 cun ) oleti B g Bt A S H 0k

>>> import functools, operator
>>> functools.reduce (operator.add, [1, 2, 3, 4], 0)
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import functools
# Instead of:
product = functools.reduce (operator.mul, [1, 2, 3], 1)

# You can write:

product = 1

for i in [1, 2, 3]:
product *= i

A related function is itertools.accumulate (iterable, func=operator.add). It performs the same
calculation, but instead of returning only the final result, accumulate () returns an iterator that also yields each partial
result:

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 &

gk A4k add (), sub (), mul (), floordiv (), abs (), -

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

AA 252 AN RE] BAS FusAL

i U.?‘_:
+
oflt
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stol W W e At BE 7 o, M2 48 T o7 A8 stk
stripped_lines = [line.strip() for line in lines]

existing_files = filter(os.path.exists, file_1list)

22 7)%0] ek A oF FUTh AL F5E FHE & 744 PUL lanbda EHH S AHGHE
AUtk lambda & ol2] W7} W59} o5 i) M4 E AP AL A BAAY ghe waE
Mﬂgﬂﬁéﬂcqq

=1 o =B

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

CHE YL def & AHE ST QWA B 02 Y58 5 APtk

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

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

19792 ol 12 2t o] that AR YU Th BA7E Faol AHS s HES lanbda AH

flo 2,

tlo & X &

A3 sk A o tf 3t o] f 5 8Fb lambda 7} 7‘4«]@}—? RE 7S] AlghA o
A g3 Ao 7 AAS 4 Qlojo syt = elif... else v E= try. .. except
3 % DS, Lanbds B4 LT WE AL 540 o, 87 ol HE AT HEO R B A%
E7} 5912 She A w2 A Lobr A L.

NS o g

M

import functools
total = functools.reduce (lambda a, b: (0, a[l] + b[1l]), items) [1]
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A2 ol & o AR DA FZT=A] o5 et7] A5 FHA S Fol & Hl Albe] 2P Utk #A
FH9 def B2 AFEIE E o 4 AL BE £ e Uh
import functools
def combine(a, b):
return 0, all] + b[1l]
total = functools.reduce (combine, items) [1]

T w4 for £2E ST 7P 29 A YUtk

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

%2 sun() 4 B Al ol e EAA ol ol E F3HE ATk
[total = sum(b for a, b in items) ]
functools.reduce () & AFE3E W2 FF, for T2 2 ZAYPS 0 o &}

off

Fdemﬁ%@ﬂlMMM4 el M e e 98 e 2L 2 TS AUk

L gt g5E AL

I

2. Grish she do] Bef AP etE 2 248
3. A7 A9 AEsha 4We) AL £ o B AAHHA L.
4. 3G 0B MG 3ol YTIE def RO 2 MBFH
5. A8 A AL
DA o] 22 AW FohSHA T, o B o)A Yk gl WA o] o e Aol sl B2 5HA) ke 4
9%t

LA o] 29 thgFs 2ehS At A5 EokF thy AbEE Ol Al ZHAFSHAL 41554 o} Tan Bicking,
Nick Coghlan, Nick Efford, Raymond Hettinger, Jim Jewett, Mike Krell, Leandro Lameiro, Jussi Salmela, Collin Winter,
Blake Winton.

W 0.1: 20061 62 30L Al Al

WA 0.11: 200613 79 1D AL e +=H.

#710.2: 20061 79 10 AL Aol e A4 A Ao ALE Uz B Qe A,
HA021: FE Mg rEc N FH1E Fu AL 7).

H A 0.30: Collin Winter 7} 24 3t functional &9l gt AA 7} A4} gl Uit g2 A =7}
2 b4 0e B,
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Structure and Interpretation of Computer Programs, by Harold Abelson and Gerald Jay Sussman with Julie Sussman.
The book can be found at https://mitpress.mit.edu/sicp. In this classic textbook of computer science, chapters 2 and 3
discuss the use of sequences and streams to organize the data flow inside a program. The book uses Scheme for its
examples, but many of the design approaches described in these chapters are applicable to functional-style Python code.

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: ¥r<3 Z 2 18| WS A sl= LYl $ 7] v t)o} &
https://en.wikipedia.org/wiki/Coroutine: T & of tf gl &=,
https://en.wikipedia.org/wiki/Currying: # & 7§13 of| th 3+ &=,

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

Mertz= T3 IBM 2] DeveloperWorks Aol EO A St =2 T2 W 7| A} A 8] & 3822 2HA g5 U o) part
1, part 2, part 3,

10.3 IO/ AHA

itertools BEO o A A

functools EEof o g+ A A

operator BEof o A A

PEP 289: “A| &l o] ¥ 23 4]”

PEP 342 4% ATl ol 18 $8 TR T 2 sholH 259 A2 Avid o8 7%

o

>
ol
i
°
O
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https://mitpress.mit.edu/sicp
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/articles/l-prog/
https://developer.ibm.com/tutorials/l-prog2/
https://developer.ibm.com/tutorials/l-prog3/
https://peps.python.org/pep-0289/
https://peps.python.org/pep-0342/
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