N-rpamMmmbl — 3TO HenpepbIBHbIE MOCAEA0BATENBHOCTM N-3/IEMEHTOB B NMpeanoxXeHnn. N
MOXET ObITb 1, 2 NAN NHO6BLIM APYrMM NONOXUTENBHBIM Lie/IbIM YNCIOM, XOTH 06bIYHO
Mbl He paccmaTpuBaeM o4eHb 6onblioe N, MOTOMyY UTO 3TV N-rpaMMbl PeAKO
NOABAAOTCA CPa3y BO MHOIMX Pa3HbIX MeCTax.

Mpwn BbINOAHEHMM 33/a4 MALUMHHOIO 0by4YeHus, CBA3aHHbIX C 06paboTkou
€CTeCTBEHHOTO A3blKa, Mbl 0ObIYHO reHepUpyeM N-rpamMmMbl U3 BXOAALLNX NPEANOXEHUN.
Hanpumep, B 3agavax knaccmdukaLmm TeKCTa, MOMUMO MCMOIb30BaHMA KaXA0oro
OTAENbHOrO TOKEHa, HaMAEHHOTO B KOPMYCe, Mbl MOXEM 3ax0TeTb 406aBUTb BM-rpaMmbl
WAV TPU-TPaMMbl B KauecTBe QYHKLMI ANS NPEACTaBAEHMS HALLNX JOKYMEHTOB. TOT
MOCT OMUCbIBAET HECKOJIbKO Pa3HbIX CNOocob0B ObICTPOM reHepaLmm N-rpaMMoB K13
BXOAALLMX NpeanoxeHun B Python.

Koa N-rpammbl Ha uncrom Python

B o6Lem, BXogHOE NpeAoXeHNne — 3TO NPOCTO CTPOKa CUMBONOB. Mbl MOXEM
MCMNONb30BaTb BCTPOEHHble GyHKLMN B Python ans 6bicTpoli reHepaumm n-rpamm.
[laBainTe BO3bMeM Clefytollee NpessioXeHne B KauecTBe NpuMepa BBoAa:

s = "Natural-language processing (NLP) is an area of computer science " \
"and artificial intelligence concerned with the interactions " \
"between computers and human (natural) languages."

Ecam mMbl XOTM creHepunpoBaThb CNMCOK BU-rpaMM M3 BbilLENpPUBEAEHHOTO
NPeANOXeHWS, OXMAAEMbIV pe3yabTaT byaeT NPUMEPHO Tak1M, Kak NokasaHo Huxe (B
3aBMCUMOCTM OT TOTO, KaK Mbl XOTUM 06pabaTbiBaTb 3HaKM MYHKTyaLMW, XXeNaeMbll
pe3ynbTaT MOXET OT/IMYaTbCA):

"natural language",
"language processing",
"processing nlp",

"nlp is",

"is an",

"an area",

1
Cnepytoutas GyHKLMA MOXKET 6bITb MCMONb30BaHa ANA AOCTUXKEHUA 3TOW Lieau:

import re

def generate_ngrams(s, n):
# Convert to lowercases
s = s.lower()

+H+

Replace all none alphanumeric characters with spaces
= re.sub(r'["a-zA-Z0-9\s]', ' ', s)

0n

# Break sentence in the token, remove empty tokens
tokens = [token for token in s.split(" ") if token != ""]

# Use the zip function to help us generate n-grams
# Concatentate the tokens into ngrams and return


https://ru.wikipedia.org/wiki/N-%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0

ngrams = zip(*[token[:i] for i in range(n)])
return [" ".join(ngram) for ngram in ngrams |

MpuMeHeHne BbllleyKa3aHHOW GYHKLMM K NPEIOXKEHNIO C N=5 AaeT cesyoLmm
pe3ynbTar:

>>> generate_ngrams(s, n=5)

[ "natural language processing nlp is',
'language processing nlp is an',
'processing nlp is an area',
'nlp is an area of',
'is an area of computer',
‘an area of computer science',
'area of computer science and',
'of computer science and artificial’,
'computer science and artificial intelligence’,
'science and artificial intelligence concerned’,
‘and artificial intelligence concerned with',
‘artificial intelligence concerned with the',
'intelligence concerned with the interactions’,
‘concerned with the interactions between',
'with the interactions between computers',
'the interactions between computers and',
'interactions between computers and human',
'between computers and human natural',
'computers and human natural languages']

BbilweynomMsHyTas GyHKLMS ncnonb3lyeT GYHKLUMIO Zip, KOTOpas CO3zaeT reHepaTop,
KOTOPbIA arpernpyet 3N1eMeHTbl N3 MHOXECTBEHHbIX CMMCKOB. Kog HUXe npeanaraet
6onee nogpobHOEe 06BACHEHME:

# Sample sentence
s = "one two three four five"

tokens = s.split(" ")
# tokens = ["one", "two", "three", "four", "five"]

sequences = [tokens[i:] for i in range(3)]

The above will generate sequences of tokens starting from different
elements of the list of tokens.

The parameter in the range() function controls how many sequences
to generate.

sequences = [
[‘one', "two', 'three', 'four', 'five'],
["two', 'three', 'four', 'five'],
[ "three', 'four', 'five']]

HEHEHHFHHEHHER

bigrams = zip(*sequences)

The zip function takes the sequences as a list of inputs (using the * operator,
this is equivalent to zip(sequences[@], sequences[1], sequences[2]).

Each tuple it returns will contain one element from each of the sequences.

To inspect the content of bigrams, try:
print(list(bigrams))
which will give the following:

[("one", "two', 'three'), ('two', 'three', 'four'), ('three', 'four', 'five')]

HEHEHAFHAFHFHFHEHAH

3 tuples, because the last sequence only has 3 elements. In other words, the zip

Note: even though the first sequence has 5 elements, zip will stop after returning



# function automatically handles the ending of the n-gram generation.

Ucnonb3oBaHme NLTK B Python

BmecTo ncnonb3oBaHUs uncTbix GyHKUMA Python, Mbl Tak>ke MOXeEM NoNy4YnTb
BOCNOAb30BaTbCA bnbanoTekamm 06paboTkM ecTeCTBEHHOTO f3blka, Takux kak Natural
Language Toolkit (NLTK). B yactHocTu, B nltk ectb dyHKLMA ngrams koTopas
BO3BpAaLLAEeT reHepaTop N-rpaMm C 3aZiaHHbIM NPeANoXEHNEM.

import re
from nltk.util import ngrams

s = s.lower()

s = re.sub(r'[*a-zA-Z0-9\s]', ' ', s)
tokens = [token for token in s.split(" ") if token != ""]
output = list(ngrams(tokens, 5))

MprBeAeHHbIN Bbile 610K KOAA CTEHEPUPYET Te Xe AaHHble, UTO U QYHKLMS
generate_ngrams() Kak rnokasaHo BblLUe.
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