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GopMaJibHbie A3bIKU



HCH OpabOTKMN TEKCTOB > BMK MTI'Y
dopmarnbHbIe ;|3:|9:||<|/|

www&a

* bopMarnbHbIN A3bIK — 3TO MHOXECTBO
KOHEYHbIX CNOB (CTPOK, Lleno4vek) Hag
KOHEeYHbIM andoaBUTOM
>, =Aa,b,!}

L(m) = {baa!, baaa!, baaaa!, ...}



http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B2%D0%BE_%28%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B2%D0%BE_%28%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%84%D0%B0%D0%B2%D0%B8%D1%82_%28%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%29#.D0.92_.D0.BC.D0.B0.D1.82.D0.B5.D0.BC.D0.B0.D1.82.D0.B8.D0.BA.D0.B5
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%84%D0%B0%D0%B2%D0%B8%D1%82_%28%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%29#.D0.92_.D0.BC.D0.B0.D1.82.D0.B5.D0.BC.D0.B0.D1.82.D0.B8.D0.BA.D0.B5
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[Ilpmep popmanbHOro A3blka

OOWH  LUEeCTb nATHaOUATb
OAMHHaAUATb

nBa ceMb LecTHaauUaThb
oBeHaauaTb

TpU BOCEMb cemMHaguaTb

TpuHaguaTb
yeTblpe 0EeBATb BOCEMHaALATb
4yeTblpHaauaTb

OEeCATb AeBATHAOAUATb

nBaguaTtb WecTbaecAaT
Tpuouatb CemMbaecAaT
COPOK BOCEeMbOECAT
NATbOECAT AOeBAHOCTO

BOCEMb
HeTblpe OEeBATb
MNATb
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GopMaJibHbie A3bIKU

* Nepapxnga XoMCKOro
—Tun O - HeorpaHMYeHHblIE
—Tun 1 - KOHTEeKCTHO-3aBUCUMDbIE
—Tun 2 - KOHTEKCTHO-CBOOOAHbIE
—Tun 3 - perynapHble

KOHE4YHbIe perynapHbie

aBTomaTbl / PerynfapHbie Bblpa)keHuA
A3bIKY

perynapHble
rpaMmaTrKu
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PerynsapHble BbipaxeHus
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MoTuBauus

* OOHOBUTbL LIEHY TOBapa B Npanc-rnmncTe:
ana Toapos 3a 1000p. caenatb 999.99p.

« 3aMEHUTb BCE BXOXXOEHUA OOHOro criosa B
TEKCTe Ha apyroe

* 1N YacTtu cnosa (Buknnegnsa -> SHUMKNnoneans)
* C YYETOM KOHTEKCTA

* Hantn coobLueHnsa o Teppopusme

* PunbTPaUnA HELLEH3YPHbIX BblCKa3blBaHUU
Ha dpopymax *
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PerynapHbie BblipaXeHus

* Regular Expressions
(RegEXxp)
* A3bIKM NporpaMmmMmnpoBaHng
A7 IR (Python, Perl, Ruby,
<% S Java, .Net)
gggg)";{%‘:lﬂg "« TeKkcToBble peaakTopsl
(Vim, EmEdit)

ORELLY- o YTUNNTBI (grep, sed)
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PerynapHble BblpaXXeHud

* PerynapHblie BblpaXkeHusa - anredbpanyeckas
HOTaumMa Ansa 3anMcu MHOXeCTBa CTPOK

* PyHKUKMN Python
#encoding=CP1251

import re
re.search("s", " "nueo").group(@) # B
re.sub("o","ko","nneo") # nuBKO

re.Flndall("cd" "abcdcde") # [“cd”,”cd”]



UCII ﬁzﬂ] DOPabOTKU TEKCTOB &) BMK MY

PerynapHble BblpaXXeHus

* [locnegoBartenbHOCTL OYKB: abcd

» HyBCTBUTENLHLI K perucTtpy: ‘[luso’™ “nuso”
» InsvtoHkuma: [I'njueo,[abc],[1234567890]
* MIuTepBan: [A-Z], [0-9], [A-Za-Z]

for letter in re.findall("[a-o]","nuBo"):
print letter,
> U B O

» 3HaK ": [*a] - Bce kKpome “‘a”
“.” - ntobon cnMmBoOI, Kpome \n
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PerynapHble BblpaXXeHud

» 7 - ycnosue ana 0 unu 1 BXoXXaeHUs cumBona

re.findall("nuBk?0", "nmBo mnm nmBko™)
> [“nnB0”, ”nmnBKo” ]

» Kak HanTtn “Gooooogle™?

* CYETYNKN
—Gooo*gle
—Goo+gle

print re.sub("Goo+gle","Google","Gooooogle")
> Google
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PerynapHble BblpaXXeHud

* [1N3bIOHKLINSA

re.sub("catldog","chicken","cat dog™)

> chicken chicken
re.search("nuB(olko)", "nueko") # Match

» AKop4
A - Hayano CTPOKU
$ - KOHeL, CTPOKM
| re.search("Acat(112)","catl cat2™).group(@)

> catl
re.search("cat(112)%$","catl cat2").group(0)

> cat 2
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PerynapHble BblpaXXeHud

e [lamatb (Memory)

text="A conditional random field (CRF) is a ..."
print re.search("\([A\)]+\)",text).group(0)

> (CRF)

print re.search("\(([A\)]+)\)",text).group(l)

> CRF

textl = "the faster they ran, the faster we ran"
text2 = "the faster they ran, the faster we ate”

re.search("the (.*)er they (.*), the \\ler we \\2", textl) # Match
re.search("the (.*)er they (.*), the \\ler we \\2", textZ2) # Not match

e [lpuopuTeT onepaumnn

Kpyrnbie CKOOKK

()

CyeTynKkn

Tt 74

[TlocnepgoBaTeNbHOCTU U AKOP4A

the *my end$

[N3BbIOHKUNS
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[ lpakTn4yeckne npmmepbl

 HanTn BCce BXOXOEHUA CIOBaA B TEKCTE
—CInoBo “the” B TekcTe 7 pas3
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[ lpakTn4yeckne npmmepbl
- ELIZA

User: Men are all alike.

ELIZA: IN WHAT WAY?

User: They're always bugging us about something other
ELIZA: CAN YOU THINK OF A SPECIFIC EXAMPLE?
User: My boyfriend made me come here

ELIZA: YOUR BOYFRIEND MADE YOU COME HERE
User: He says I'm depressed much of the time

ELIZA: | AM SORRY TO HEAR YOU ARE DEPRESSED

sentence=re.sub("I’m","YOU ARE", sentence)

sentence=re.sub(".* YOU ARE (depressed|sad) .*","I'M SORRY TO HEAR YOU ARE \\1",sentence)

sentence=re.sub(".* all .*", "IN WHAT WAY?",sentence)
sentence=re.sub(".* always .*","CAN YOU THINK OF A SPECIFIC EXAMPLE?", 6 sentence)
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KOHe4yHble aBTOMAaThb!



UCII] OpaboTku TeKcToB &) BMK MY
KoHe4yHble aBToMaThl

* Finite-state automation (FSA)

* ONH N3 BaXXHEULLNX MHCTPYMEHTOB AJ1S
00pPaboTKN TEKCTOB

* MoryT ObITb UCNOSB30BaHbI AN peann3auun
perynapHbiX BbipaKeHnun
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VIicnonb3oBaHue KA ons

pacno3HaBaHUA A3blKa

* Hay4ymnmcs roBopuThb C OBLLIAMN

— 093!

— 0933

— 09333
— 0393933

+ RE: “6aa+!"

-0




OpaboTku TekcToB & BMK MIY
[ lpeacTtaBneHmne aBTOMaToB

e TEKCT: J'IeHT qyenkamm
3(6[aa|! |6
» Tabnunua nepexonoB MexXxay COCTOAHUAMM

Bxon
CocTogaHMme 3
0
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dopmanbHoe onpeaneneHne

Q — §0g192 - - - N —1 KOHE4YHOoe MHOXecTBO M3 N cocToAHUMN
) KOHEYHbI BXOoAHOMU andaBuT
qdo HayanbHoOe COCTOsIHUue

F MHOXECTBO KOHEYHbIX COCTOAHUMN

-\ dyHKLUUA nepexoaa unv maTtpuua
5(61, Z) ‘ Q X 20— Q nepexoga Mexay COCTOAHUAMMU
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ANropmnTM pacno3HaBaHUAa AN
OeTepMUHNpPoBaHHOIoO KA

def recognize(tape, machine, acceptStates):
index = 0
currentState = 0
while True:
1f 1ndex == len(tape):
1f currentState in acceptStates:
return True
else:
return False
elif machine[currentState].has_key(tape[index]):
currentState = machine[currentState][tape[index]]
1ndex+=1
else:
return False

machineSheep = {0:{"6":1}, 1:{">":2}, 2:{"3":3}, 3:{"=2":3,"1":4}, 4:{}}
print recognize("6333333!",machineSheep, [4])
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HepnetepmMmHmpoBaHHble KA

 ObobweHne OKA
* HepeTepMnHM3M OBYX TUMOB

- @O
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Pacno3HaBaHue ang HKA

* [logxoabl K peLueHnto npobnemel
HegeTepMUHM3Ma

—CoxpaHeHune coctoaHun (backup)

*MOUCK B MMYyOUHY U LLINPUHY
—[1pocmoTp byaywmx coctodHumn (look-ahead)
—[Tapannennsm

Bxoa
3

%)
2

2,3
%)
%)

CocTogHMe

~hITWOIN—~O

QIQIQIQ ||
Q& |1QIQ Q=
QIQIQIQ|Q |
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LKA n HKA

o [1IKA 1 HKA 3KBUBaNEHTHbI

* CyLLecTBYET NMPOCTOWN anroputm ans
npeobpaszoBaHus HKA B KA

* Nneq:
—B34Tb BCe napannenbHble BeTkn HKA

—B HUX B3ATb BCE€ COCTOAHUSA, B KOTOPbIX
OQHOBpPEeMEHHO MOXeT HaxoanTbca HKA

—0b6begnHNTbL Nx B HoBOe cocTosaHmne KA

* B xygwem cnydae HKA ¢ N cocToaHnamm
npeobpasyetcsa B IKA c 2% cocToaHnsamm




OpabOTKMN TEKCTOB

PerynapHbie A3bIKU

N CBA3b perynspHbIX BbipaXXeHUU
N KOHeYHbIX aBTOMaTOB




OpabOTKMN TEKCTOB

PerynapHble A3bIKU

1. I - perynapHbin A3bIK

2.Va € X Ue,{a} - perynsipHbiit sabik

3. Onsa mobbix perynspHbix a3bikoB L1 n Lo, Takumun Takke ssnsioTes:
(a)L1 - Lo = {xy | T < Ll,y - LQ}, coeamHenne L1 n Lo
(b) L1 J Lo, o6beanHenve nnu aussbioHkuma Ly n Lo
(c) 1 , 3aMblkaHue (KnnHun) asbika 1.4

Y. - AndaBut, €-nycraa cTpoka

* perynapHble A3blKK TakKe 3aMKHYTbl OTHOCUTENBHO
onepauunmn

* repecevyeHus
* PA3HOCTU

* JONONHEHUS
* IHBEPCUU
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PerynapHble A3blKU U
perynspHbie BblpaeHUd

» JltoOble onepaTtopbl peryndapHbIX BblpaKeHUn
(KpOMe NamMATU) MOXHO Bblpa3nuTb C MOMOLLbIO
Tpex onepaunmn peryndapHbiX A3bIKOB:

—coeuHeHune
—00begnHeHune
—3aMblKkaHne KnnHu

* [lpumep: cyeTuumkm (*, +, {n,m}) aBNAOTCSA

YaCTHbIM crny4yaeM NOBTOPEHUSA MIOC
3amMbikaHne KrnuHm
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[locTpoeHne aBTOMaTa ans
PErynApHbIX BblpaXeHUu

T:@
a
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[locTpoeHne aBTOMaTa ans
PErynApHbIX BblpaXeHUu

OO

%o

KA 2

[locnepoBaTenbHOE coeauHeHne ABYX KOHEYHbIX aBTOMAaTOB
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[locTpoeHne aBTOMaTa ans
PErynApHbIX BblpaXeHUu

\ KA 2

"

ObbeanHeHme OBYX KOHEYHbIX aBTOMATOB
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[locTpoeHne aBTOMaTa ans
PErynApHbIX BblpaXeHUu

— -
-, -
—_— - —
e e e - - -

3aMblKaHMe KOHe4YHOoro astomarta



00pabOTKM TEKCTOB

Pe3tome

* /I3ydyeHbl BaXkHaa oyHOamMeHTanbHasa
KOHLEeNUUs KOHeYHbIX aBTOMaTOB U
NpakTU4YeCKUN MHCTPYMEHT, OCHOBAHHLIN Ha
HeW - perynspHblie BblpaXeHus

—peryrispHble BbIpaXXeHUs - MOLLHbIW UHCTPYMEHT
ansa obpaboTKM TEKCTOB

—ntoboe perynsapHoe BblpaXKeHNE MOXET ObITb
peann3osaHo ¢ nomoulblo KA (kpome namsaTtu)

—aBTOMaT HEeSIBHO onpeaensieT dopMaribHbIN A3bIK
—nns noboro HKA cyuwectsyet KA
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3agaHusa ang TPeHUPOBKA

 Hanucatb aHanor ELIZA

 Peann3oBaTb KOHEYHbIXM aBTOMAT ANSA
pacno3HaBaHUA BCEX PYCCKUX YNCTITUTENbHbIX

» CnpoektnpoBatb KA ana pat: March 12, the
22nd of November, Christmas

* PacwumpunTtb npegbigylinyM asTomar
OTHOCUTENbHbIMW AataMu:. yesterday,
tomorrow, a week from tomorrow, the day
before yesterday, three weeks from
Saturday, next Monday, ...
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[lononHuTenbHaa nuTepartypa

» Kleene S.C. Representation of events in

nerve nets and finite automata. (1951,
19506)

* Rabin M.O. and Scott D. Finite automata
and their decision problems. (1959)

* Hopcroft J.E. and Ulman J.D. Introduction
to Automata Theory, Languages, and
Computations. (1979)
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Cnepyowias nekuns

e A3bIKOBbIE MOOENN
» 3a4a4a onpeneneHns Yyacten peynu



