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UTto OyaeTt B goknage

e OyeHb KpaTko 0 Teopumn
e [MpumeHsiem ®I1 npuHUKNbI K Python
e CMOTpPMM Ha npumepbl

e Jlenaem BbiBOAbI

Yero He 6yoem B poknage

e C/I0OXHON Teopum

e [POMKUX YTBEPXKAEHNIA



UTto Takoe PyHKLMOHa/IbHOE NporpaMmMmmpoBaHue?

- IPOrpaMMMpoOBaHmMe Yepes3 co3gaHne 1 KOMNo3nL Mo OYHKLNA B X MaTemMaTn4yeckom
MOHMMaHUW.



OcHoBHble KoHUuenuuu Pr1

YucTtble QoyHKUNK

DYHKLUMM BbICLIEro nopsaaka u doyHKLMM NepBoro knacca

J1eHnBble BblYNCNEHUS

e Pekypcusi Kak OCHOBHOW CMoco6 nmnsaemMmeHTaumnm aropuTMoB
e OCOObIN aKkLEeHT Ha 06paboTKe nocnenoBaTe/IbHOCTEN

e [leknapaTtnBHOE NporpaMmmMmmpoBaHmne

e Jlymaem Ha ypoBHe TUMNOB

e /IMMyTabesnbHOCTb



Uucrtble yHKUNUMU

PYHKUMKM BbICLLEro nopagka v prHKLI,I/II/I MNepBOro K/iacca

JleHnBbIe BbIYNCIEHNS

e Pekypcusi Kak OCHOBHOW CMoco6 nMnaemMeHTaunm airopuTmMoB
e OCoObIN aKkLEeHT Ha 06paboTKe nocnenoBaTe/IbHOCTEN

e [leknapaTMBHOE NMporpamMmmpoBaHme

e Jlymaem Ha ypoBHE TUMNOB

e /IMMyTabenbHOCTb



Unctble oyHKUNN

- ETEPMUHNPOBAHHbIE PYHKLNKX, HE NMELOLLME
NOBGOYHbIX 3dopeKTOB

def distance(pl: Point, p2: Point) -> float:
return ((pl1.x - p2.x) ** 2 + (pl1.y - p2.y) ** 2) ** 0.5
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SIDE EFFECTS

MprMmepbl NO60UYHbIX 3(P(PEKTOB:

e /I3MeHeHne BHELUHUX NepeMeHHbIX



§4N0

SIDE EFFECTS
MpumMepbl NO60UYHbIX 3P (PEKTOB: (-

e [/I3MeHeHne BHeLUIHNX nepeMeHHbIX

e JlormposaHue

C o



IIIE FFEI}TS
MpumMepbl NO60UYHbIX 3(P(PEKTOB:

I3MeHeHne BHELLUHNX NepeMeHHbIX
e JlornposaHue

O6palleHna K 6a3e gaHHbIX



NMpumepbl NOGOUHbIX 3¢h(heKTOoB:

I3MeHeHne BHELLUHUX NepeMEHHbIX

e JlornposaHue

O6palleHns K 6a3e gaHHbIX

BbinosIHeHNEe ceTeBbIX 3anpocoB




Mpumepbl NOO6OUYHBLIX 3(PPEKTOB:

I3MeHeHne BHELLUHUX NepeMeHHbIX

JlornposaHue

O6palleHna K 6ase gaHHbIX

BbinosiHeHWe ceTeBbIX 3anpocoB

BbiBOoA TekcTa (B KOHCO/b, B doansn...)
e [ToslyyeHne nosb3oBaTe/IbCKOro BBoAa

e //IMnopT moaynsd




UncTble doyHKLUM 3TO NPEKPACHO, MOTOMY YTO:

e [/IX nerye otnaxumBarb

o BecnnartHo napasiensaTcs no onpeaeneHunto

def do_something(x):

with Pool(N) as p:
print(p.map(do_something, data_stream))

e A TaKkKe 6ecnnaTtHO K3LIMpYHTCS

@functools.cache
def do_something(a, b):

e OANH N3 UHCTPYMEHTOB 60PbLOLI C MO60UYHBLIMU 3dddhekTamu
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YucTtble QoyHKUNY

DYHKLMK BbiCLIEro nopsaaka n dyHKLU NepBoro Kjacca

JleHnBbIe BblYnNCeHns

e Pekypcusi Kak OCHOBHOW Cnoco6 nmmniemMeHTauum airopuTMoB

Oco06bIN akLLEeHT Ha 06paboTKe nocnenoBaTe/IbHOCTEN
e [leknapaTtnBHOE NnporpaMmmMmmpoBaHmne
e Jlymaem Ha ypoBHE TUMNOB

e /IMMyTabenbHOCTb
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PYHKUMNN BbICLLIEro nopsagka v
oyHKUMUN NepBOro Knacca

- IPUHUMAIOT Apyrne PyHKLUUK KaK apryMeHTbl Un
BO3BpaLLIAlOT NX KaK pe3ysibTar.

Jlydwivin n Bcem 3HaKOMbIN NPUMEP 3TO AeKopaTop:

@Qretry(3)
def upload(data):

upload_with_retries = retry(3)(upload)
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DYHKUMM - TaKme-xe 06bEeKTbI Kak U BCE OCTa/IbHOE

def retry(retries: 1int):
def decorator(func: Callable):
@wraps(func)
def wrapper(*args, **kwargs):
result = None
for attempt in range(retries):
try:
result = func(*args, **kwargs)
return result
except Exception as e:
if attempt + 1 == retries:
raise e
return result
return wrapper
return decorator
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Partial

- YaCTn4Hoe npunmMmeHeHme

import sys

from functools import partial

def some_func(logger: Callable):

logger('Hello')
logger('World')

def log(date, level, message):

warning_log = partial(log,
some_func(warning_log)

now( ),

'"WARNING ")
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Curring

curry(f(a, b, c)) => f(a)(b)(c)

curry() - CMHTaKCU4YecKumn caxap BoKpyr partial, goctynHa B toolz M funcy

from toolz import curry

def some_func(logger: Callable):
logger('Hello')
logger( 'World')

def log(date, level, message):

curried_log = curry(log)
warning_log = curried_log(some_date)( '"WARNING')

some_func(warning_log)
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KomMmnosnuyua oyHKUUM

from toolz import compose

def str_to_json(column):
def json_to_data(json):
def data_to_user(data):

parse_column = compose(str_to_json, json_to_data, data_to_user)
users = (parse_column(column) for column in columns)
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YucTble PyHKUNY

PYHKUMKM BbICLLEro nopagka v (prHKLI,I/II/I MNepBOro K/iacca

JleHUBbLIe BblYUC/eHUs

e Pekypcusi Kak OCHOBHOW CMoco6 nMnaemMeHTaunm airopuTmMoB
e OCoObIN aKkLEeHT Ha 06paboTKe nocnenoBaTe/IbHOCTEN

e [leknapaTMBHOE NMporpamMmmpoBaHme

e Jlymaem Ha ypoBHE TUMNOB

e /IMMyTabenbHOCTb

19



JleHBble BblYUC/IeHUA

B python neHuBble BbIUNCAEHUS AOCTYMHbI U LLXPOKO
MCNONb3YHTCS

def decode(line: str):

def get_lines(filename):
with open(filename) as f:
for line in f:

yield line
pattern = r"AAbnormal program \(.*\) termination\.\.\.$"
decoded = (decode(line) for 1line in get_lines("file.log"))

if any(line for 1line in decoded if re.search(regexp_line)):
print("Found!")
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Uunctble pyHKUNY

e OYHKUMM BbICLLEro Nopsiika u hyHKUNM NEPBOro Kiacca

J1eHunBble BblYNCNEeHNA

- PeKypcus Kak OCHOBHOIA CIOC06 MMMN/IEMEHTALUN aJITOPUTMOB

Oco06bIN akLLeHT Ha 06paboTKe nocneaoBaTe/IbHOCTEN
e [leknapaTtnBHOE NporpaMmmMmmnpoBaHmne
e /lymMaem Ha ypOBHE TUMNOB

e /IMMyTabenbHOCTb
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Pekypcus

def run_connection(client):

def main_loop(server_socket):
client, _ = server_socket.accept()
run_connection(client)
main_loop(server_socket)

def main():

main_loop(server_socket)
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NMouemy pekypcua?

1. 301MpoBaHHbIe utepaummn 6e3 N3sMeHeHUN COCTOAHUS

2. VIHCTpPYMEHT MaTeMaTMYecKoro si3blka
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def run_connection(client):

def main_loop(server_socket):
client, _ = server_socket.accept()

run_connection(client)
main_loop(server_socket) # Boom! RecursionError

def main():

main_loop(server_socket)



TCO onTtummnsauyus

from fn import recur

@recur.tco
def main_loop(server_socket):

client, _ = server_socket.accept()
run_connection(client)

return True [server_socket]
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Peanusauyua @recur.tco

class tco(object):
def __init__ (self, func):
self.func = func
def __call__(self, *args, **kwargs):
action = self

while True:
result = action.func(*args, **kwargs)

1f not result[O]: return result[1]

act, args = result[:2]

if callable(act): action = act

kwargs = result[2] if len(result) > 2 else {}

* CyllecTByeT 1 60/ee 3KCTpeMaslibHbIv tCO gekoparop.
* He cTtonT XaaTb Hactosuen tco B python - Final Words on Tail Calls

AS


https://medium.com/@tianlihua1024/python-tco-tail-call-optimization-12dce31d7dca
http://neopythonic.blogspot.com/2009/04/final-words-on-tail-calls.html

def main_loop(server_socket):
while True:
client, _ = server_socket.accept()
run_connection(client)
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N BCE e 6e3 peKypcuu HuUKyga

[loncK B ryOuHy yepe3 LMK

def iterative_dfs(visited, graph, node):
stack = [node]
while stack:
vertex = stack.pop()
1f vertex not in visited:
visited.add(vertex)
for neighbour in graph[vertex]:
stack.append(neighbour)

PeKkypcuBHbI BapuaHT

def recursive_dfs(visited, graph, node):
1f node not in visited:
visited.add(node)
for neighbour in graph[node]:
recursive_dfs(visited, graph, neighbour)
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OcCo06blI/ aKLIeHT Ha 00pPaboTKe NocneaoBaTe/IbHOCTEN

[eknapartuBHoe NpPorpaMmmMmmpoBaHue

AS



PaboTta c
nocsiegoBaTtesibHOCTAMMU

Bcé BOKpYr 3TO CNUCKMU:
e [MapcuHr gpanna - CAINCOK CTPOK => CMUCOK
TOKEHOB —> CMNCOK CMMBOJ/10B

e CepBep - CNUCOK COeAVNHEHNA => CMNCOK
3arpocoB => CMNUCOK OTBETOB.

e /Irpa - CNUCOK NTPOBbIX 0OBLEKTOB =
CMUCOK AENCTBUM => CMNCOK COObITUN
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UTO MOXHO B3ATb U3 PI1?

e /136aBnsemMmcsa OT LINK/I0B
e [leknapatnBHOe onucaHne pesysbrara

e JleHNnBOE UCNoJIHEeHUe
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Comprehensions VS map & filter

map( lambda x: int(is_prime(x)), range(2, 10)) ->
filter( lambda x: 1s_prime(x), range(2, 10)) ->

(1s_prime(x) for x 1in range(2, 10)) -
(x for x in range(2, 10) if is_prime(x)) -

[Moapo6Hee B cTaTbe The fate of reduce() in Python 3000 - by Guido van van Rossum
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https://www.artima.com/weblogs/viewpost.jsp?thread=98196

KomMmno3uyus B paéoTe ¢ nocsiefoBaTe/iIbHOCTAMU

iMnepaTuBHbIN nNoaxon

file_rows = get_file_rows('filght.csv')
parsed_filtered = []
for row in file_rows:
pos = PlanePos.from_row(row)
1f pos.in_polygon(restrictedArea):
parsed_filtered.append(pos)
sorted_data = sorted(parsed_filtered, key=lambda pos: (pos.lat,
violations = []
for pos 1in sorted_data:
violations.append(f"{pos.time}: {pos.lat}-{pos.lon}")

pos.time))
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Komnosuuua B paéoTe ¢ nocnegoBaTe/lIbHOCTAMM

CnoxHoe npeobpasoBaHne 0AHUM BbIpaKEHNEM

file_rows = get_file_rows('flight.csv')

violations = Llist(
map( lLambda pos: f"{pos.time}: {pos.lat}-{pos.lon}",
sorted(
filter(lambda pos: pos.in_polygon(restrictedArea),
map (PlanePos.from_row, file_rows)),
key=1lambda pos: (pos.lat, pos.time)
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C comprehensions Kak-TO He fierye He cTtaso...

file_rows = get_file_rows('flight.csv')
violations = [f"{pos.time}: {pos.lat}-{pos.lon}" for pos in
sorted((pos for pos in (PlanePos.from_row(row) for row in file_rows)
if pos.in_polygon(restrictedArea)),
key=1lambda pos: (pos.lat, pos.time))]
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file rows

get_file_rows('filght.csv')

parsed = (PlanePos.from_row(row) for row in file_rows)

in_polygon

(pos for pos in parsed if pos.in_polygon(restrictedArea))

sorted_by_lat_time = sorted(in_polygon, key=lambda pos: (pos.lat, pos.time))

violations

[f"{pos.time}: {pos.lat}-{pos.lon}" for pos in sorted_by_ lat_time]
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Komnosuuua n koneeunep

any(map(filter(...,),)

filter(..).map(..).any(..)

# Komnosunyunda

# KoHBeliep
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KoHBenep - a Kak y aApyrnx?

C# LINQ

file_rows.Select(PlanePos.FromRow)
.Where(pos => pos.InPolygon(restrictedArea))
.0rderBy(pos => pos.Lat)
. ThenBy(pos => pos.Time)
.Select(pos => $"{pos.Time}: {pos.Lat}-{pos.Lon}")
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KoHBenep B python - buénunorteka Pipe

from pipe import select, where, sort

violations = (file_rows |
select(PlanePos.from_row) |
where( lambda pos: pos.in_polygon(restrictedArea)) |
sort(key=lambda pos: (pos.lat, pos.time)) |
select(lambda pos: f"{pos.time}: {pos.lat}-{pos.lon}"))
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Bbbl10

parsed_filtered = []

for row in file_rows:
pos = PlanePos.from_row(row)
1f pos.in_polygon(restrictedArea):
parsed_filtered.append(pos)

sorted_data = sorted(parsed_filtered, key=lambda pos: (pos.lat, pos.time))

violations = []
for pos in sorted_data:
violations.append(f"{pos.time}: {pos.lat}-{pos.lon}")

Ctasio

violations = (file_rows |
select(PlanePos.from_row) |
where( lambda pos: pos.in_polygon(restrictedArea)) |
sort(key=lambda pos: (pos.lat, pos.time)) |
select( lambda pos: f"{pos.time}: {pos.lat}-{pos.lon}"))
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OQHOW CTPOKOM elLlle nyuilie

from pipe import select, take_while

result = flight | take_while(lambda p: p.lat < 80)

select(lambda p: p.time)
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namoAabl

HekoTtopble MnHycbl Python naéma:

e Henb3a nucartb MHOTOCTPOYHbIE .I'IFIM6,CI|bI

e MHOroc/sioBHbIN CUHTaKcUc, naxxe B C++
Nosly4ynsiocb Kopoye

auto fun = []{}, // BanugHaa c++ nambpga
fun();
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"min": lambda x:
"25%": lambda x:
"50%": lambda x: x.quantile(0.50),
"median": lambda x: x.median,

"# > 0": lambda x: (x > 0)

.min(),

X
X.quantile(0.25),
X
X
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def call(name, *args, **kwargs):
return lambda obj: getattr(obj, name)(*args,

def get(item):
return lambda obj: getattr(obj, item)

def gt(number):
return lambda Xx: X > number

{
"min": call("min"),
"25%": call("quantile", 0.25),
"50%": call('"quantile", 0.50),
"median": get("median"),
"# > 0": gt(0)

¥

**kwargs)
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from functools import partial
from operator import methodcaller as call, itemgetter as get, 1t

{
"min": call("min"),
"25%": call("quantile", 0.25),
"50%": call("quantile", 0.50),
"median": get("median"),
"# > 0": partial(lt, 0),



B HEKOTOPbIX CNyyasgsX MOXET MOMOYb Marn4yecknii o0 beKT
whatever

from pipe import select, take_while

result = flight | take_while(lambda p: p.lat < 80) | select(lambda p: p.time)

from whatever import _
from pipe import select, take_while

result = flight | take_while(_.lat < 80) | select(_.time)
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https://github.com/Suor/whatever

whatever no3sonser pexe nmcatb C/1I0BO lLambda

return {

"title": try_get(video, lambda x: x['title']),
"category": try_get(video, lambda x: x['category']),
"age_limit": try_get(video, lambda x: x['is_adult']),
"view_count": try_get(video, lambda x: x['hits']),
"uploader": try_get(video, Llambda x: x['author']),
"duration": try_get(video, lambda x: x['duration']),

¥

return {
"title": try_get(video, _['title']),
"category": try_get(video, _|['category']),
"age_limit": try_get(video, _['is_adult']),
"view_count": try_get(video, _['hits']),
"uploader": try_get(video, _['author']),
"duration": try_get(video, _['duration']),

}
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Pa3rpy3ouHbiu npumep - RLE

Paccmotpum RLE (run-length encoding) - npocton aniroputm cXatusi CTPOKM

"AAAABBBCCXYZDDDDEEEFFFAAAAAABB" -> "4A3B2C1X1Y1Z4D3E3F6A2B"
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CTaHaapTHbIN noaxoa

def rle_encode(data: str) -> str:
encoded = []

1 =0

while 1 <= len(data)-1:
count = 1
ch = data[i]
j=i

while j < len(data) - 1:
if data[j] == data[j+1]:
count = count+1

J = J+1
else:
break
encoded.append(str(count) + ch)
1= Jj+1
return "".join(encoded)

49



e VI36aBMMCSA OT UUKIa
e Hamgem noaxoasiiyto oyHKUNUIO U3 itertools

e Mnwem neHnBo (BNPoOYEeM B JAaHHOM KO/le HE UCMO/b3yeM 3TO0)

from itertools import groupby

def rle_encode(data: str) -> str:
return "".join(str(len(list(group_items))) + key
for key, group_items in groupby(data))

{0



YucTble PyHKUNY

PYHKUMKM BbICLLEro nopagka v beHKLI,I/II/I MNepBOro K/iacca

JleHuBble BblYUCIEHUA

e Pekypcusi Kak OCHOBHOW CMoco6 nMnaemMeHTaunm airopuTMoB
e OCo0ObIN aKLEeHT Ha 06paboTKe nocnenoBaTe/IbHOCTEN
e [leknapaTtnBHOE NporpaMmmMmmpoBaHmne

 lymaem Ha ypoBHe TUNOB

e /IMMyTabesnbHOCTb
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Adymaem Ha ypoBHe TUNOB

PaccMoTpuMm:

e PAaHTOMHbIE TUNbI

e PeKypCuBHbIE TUMbI

52



3a4yeM HYXXHbl (paHTOMHbIE TUMNbI?

BCnoMHMM HalLy KOOpAUHATbI

@dataclass

class PlanePos:
lat: float
lon: float

[lonycTmo nepenyTtaTb apryMeHTbl MecTaMu

lat 50
lon 240

p = PlanePos(lon, lat)

JlonycTMbI NOTEHLUMAIbHO BECMbIC/IEHHbIE OnepaLunn

p3.lat = pl1.lat + p2.1lon
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PaHTOMHbIE TUNbI

- TUMbl, HE NUCMOJIb3yrwLwne Kak MMHUMYM OONH N3 CBOUX MNapaMeTpPOoB TUTa

T = Typevar('T")
class MyType(Generic|[T]):
value: int
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class Latitude: pass
class Longitude: pass

T = Typevar('T")
class Coordinate(Generic[T]):
def _ _init_ (self, value: float): ...
def _ add__ (self, second: Coordinate[T]):

@dataclass

class PlanePos:
lat: Coordinate[lLatitude]
lon: Coordinate[Longitude]

CTa/10 MeHbLLEe NpocTopa A5l OLNGOK

latitude = Coordinate[Latitude](10)
longitude = Coordinate[Longitude](50)

PlanePos( longitude, latitude) # Mypy error
nonsense = latitude + longitude # Mypy error
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o npexHemMy MoXeMm cebe HaBpeanTb

latitude = Coordinate[Latitude](-100)
longitude = Coordinate[Longitude](190)
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from phantom import Phantom
from phantom.predicates.interval import inclusive

class Latitude(float, Phantom, predicate=inclusive(-90, 90)):

class Longitude(float, Phantom, predicate=inclusive(-180, 180)):

@dataclass

class PlanePos:
lat: Latitude
lon: Longitude

PlanePos (500, -500)
PlanePos(Latitude(500), Longitude(-500))
PlanePos(Longitude(120), Latitude(80))
PlanePos(Latitude(80), Longitude(120))

mypy error
runtime error
mypy error

ok

H HF H F

MpuHuun "Parse, don't validate", 6ubnnoreka phantom-types
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https://lexi-lambda.github.io/blog/2019/11/05/parse-don-t-validate/
https://github.com/antonagestam/phantom-types

PeKkypcuBHbIe TUMNbl

from _ future__ import annotations

class Tree:
def _ _init_ (self, left: Tree,
self. left = left
self.right = right

right: Tree):
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PeKkypcUBHbIE TUNbI B XXU3HU

from _ future__ import annotations
from typing import Union, Dict, List

JSON = Union[None, bool, str, float, int, List[JSON],
good: JSON = {'a': ['b', {"c": [1, 2]}]1}

bad: JSON = {'a': ['b', {3: [1, 2]}]}
ugly: JSON = {'a': ['b', {"c": [set(), 2]}]1}

Dict[str,

JSON]]

59



Mypy:

from ___future__ import annotations
from typing import Union, Dict, List

JSON = Union[None, bool, str, float, int, List[JSON], Dict[str, JSON]]
good: JSON = {'a': ['b"', {"c": [1, 2]}]1} # ok

bad: JSON = {'a': ['b"', {3: [1, 2]}]} # Dict entry 0 has incompatible type "int"
ugly: JSON = {'a': ['b', {"c": [set(), 2]}]} # List item O has incompatible type "Set[<nothing>]"

* Hy)XKeH cbniar --enable-recursive-aliases
* Ha MoMeHT 04.09.2022 donua skcnepemMeHTasibHas

60



YucTble PyHKUNY

PYHKUMKM BbICLLEro nopagka v (prHKLI,I/II/I MNepBOro K/iacca

JleHuBbIe BblYUCIEHUA

e Pekypcusi Kak OCHOBHOW CMoco6 nMnaemMeHTaunm airopuTmMoB
e OCoObIN aKkLEeHT Ha 06paboTKe nocnenoBaTe/IbHOCTEN

e [leknapaTMBHOE NMporpamMmmpoBaHme

e Jlymaem Ha ypoBHE TUMNOB

» AMmMyTabenbHOCTb
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NMvMmyTabenbHOCTb

@datac lass

class PlanePos:
lat: Latitude
lon: Longitude

flight = [
PlanePos(Latitude(10), Longitude(20)),
PlanePos(Latitude(40), Longitude(40))

]

MHOro CTPOK CMyCTS, rae-To B Aa/IEKON OaneKon PYHKUNM. ..

flight[0].lat = Latitude(0)
del flight[1]

Bcée ncnoptunum
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MmmyTadenbHoOCTb - Tuple + NamedTuple

from typing import NamedTuple

class PlanePos(NamedTuple):
lat: Latitude
lon: Longitude

flight = (
PlanePos(Latitude(10), Longitude(20)),
PlanePos(Latitude(40), Longitude(40))

MHOro CTPOK CnycTs, rae-To B Aa/1EKON AaneKol OyHKUUN ...

flight[0].lat = Latitude(@) # AttributeError: can't set attribute
del flight[1] # TypeError: 'tuple' object doesn't support item deletion

... B 3TOT pPa3 HNYETO C/ioMaTb HEJ1b3A
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NMmmyTabenbHOCTb - Tuple + Frozen dataclass

@dataclass(frozen=True)
class PlanePos:

lat: Latitude

lon: Longitude

flight = (
PlanePos(Latitude(10), Longitude(20)),
PlanePos(Latitude(40), Longitude(40))

MHOro CTPOK CMyCTH, rae-To B Aa/IEKON AaneKon PyHKUMH ...

flight[0].lat = Latitude(0) # dataclasses.FrozenInstanceError: cannot assign to field 'lat'
del flight[1] # TypeError: 'tuple' object doesn't support item deletion

... B 3TOT pPa3 HNYETO C/ioMaTb HEJ1b3A



MMMyTabennibHOCTb - a ec/in HYXeH dict?

Mutable Version Immutable Version

list tuple
set frozenset
dict ?7?7?
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Bbubnmnoteka pyrsistent

Mutable Version
list

set

dict

1 MHOroe gpyroe

Immutable Version
tuple, PVector, PList
frozenset, PSet

PMap, PRecord
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from pyrsistent import pmap
@dataclass(frozen=True)
class PlanePos:

lat: Latitude

lon: Longitude

flight = pmap({0: PlanePos(Latitude(10), Longitude(20), []),
1: PlanePos(Latitude(30), Longitude(40), []),

1)
MHOro CTPOK CnyCTS, rae-To B Aa/IEKON AaNeKon PyHKUMN ...

del flight[©@] # TypeError: 'PMap' object doesn't support item deletion

... HWHETO UCMNOPTUTb HEJIb3A
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I3MeHsAAeMbIe 0OBLEKTHI BHYTPUN HEN3MEHAEMbIX BCE elle MOTYT ObITb U3MEHEHBI

@dataclass(frozen=True)
class PlanePos:
lat: Latitude
lon: Longitude
some_list: list

flight = pmap({0: PlanePos(Latitude(10), Longitude(20), []),
1: PlanePos(Latitude(30), Longitude(40), []),

1)

object._ _setattr_ (flight[0], 'lat',6 Latitude(©0)) # Ok
flight[1].some_list.append(1) # Ok too

* <extra fanatic> cywecTByeT BO3MOXHOCTb 3aMEHUTb BCe CTaHAapPTHbIE KOMEeKUNM Ha
nMmmyTabesnbHble npu nomoLluuy Pyrthon </extra fanatic>
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https://github.com/tobgu/pyrthon/

from typing import Final

class PlanePos:
lat: Final[Latitude]
lon: Final[Longitude]

def __init_ (self,
self. lat = lat
self.lon = 1lon

lat: Latitude, lon: Longitude):

pos = PlanePos(Latitude(0), Longitude(0))

pos. lat

Latitude(10)

# Mypy error: Cannot assign to final attribute "lat"
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BbiBOAbI

o ®[1 no3BonseT Nucatb 6onee KpacuBbIliA 1 Bblpa3UTENbHbIA KOA

e [lonyunnocb NPUMEHNUTb MHOTME KOHLUEeNuun B python

Macmep 0o/mKkeH 3Hamb UHCMPYMeHMbI Ha CBOEM cmaHKe. Ho uHoza0a He nomewaem
3HamMb UHCMPYMEHMbI U Ha Yy>XXOM, MOXem ro/1y4Umcsi 4e2o CBUCHYMb
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OcTaercsa 3a kKagpom
e Hy - Lisp ananekt gna Python

=> (print f"Hy, world! {(+ 1 41)}")
Hy, world! 42

e coconut - PyHKLUMOHaNbHbIM S13bIK, KOTOPbIA KOMNUIMPYeTca B Python

>>> range(10) |> map$(.**2) |> list
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

e PyMonad, returns - o6paboTka oLnb60oK B yHKLUMOHa/IbHOM CTU/E
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https://docs.hylang.org/en/stable/
https://github.com/evhub/coconut
https://pypi.org/project/PyMonad/
https://github.com/dry-python/returns
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