OCHOBbI OBPABOTKW TEKCTOB

JNekuna #7:
CuHTakcun4yeckum aHanms

INexTop: Mm.H.c. UCIT PAH Mainopos Bnagnmunp OMmutpuesuny



CuHTakcuc

- MpennoxeHne — 3To eguHULA A3blKka, KOTopas
npeactaBnsaeT cobol rpaMmMaTU4eck opraHn3oBaHHoOEe
coeavHeHune cnoe, obnagatoLwee CMbICIIOBOW
3aKOHYEHHOCTbIO.

- [pammaTtuka — pasgen JIMHIBUCTUKN, KOTOPbIN U3y4aeT
3aKOHOMEPHOCTU MOCTPOEHUSA NMPaBUIIbHbIX
OCMBbICIIEHHbIX pe4YeBbIX OTPE3KOB (CrnoBodopM,
CITOBOCOYETAHUN, NPEANOXEHUN, TEKCTOB).

- CMHTaKCcUC — pasaen NUHIBUCTUKN, U3y4aloLLni 1
MOZENVPYIOLLMIA NMpaBuna, No KOTOPbIM 00pasyoTcs
eauHuLbI, bonee KpynHble, YeM CITIOBO, @ MMEHHO
CNOBOCOYETAHUS U NPEASIOKEHUS.



CUHTaKcu4yeckue npasuna

: CyLu,eCTBMTeanoe COYETaEeTCs C npunaraTernbHbIM

————————————————————————————————————————————————————————————

___________________________________________________________

____________________________

—————————————————————————————————————
_____________________________________

__________________________________________________________________



CUHTaKcmn4eckas CTpyKTypa

- [pencraBneHne npearnoXeHnsi B BUAe BNOXEHHbIX
COCTaBIAOLLMX.

- CocTtaBnsawwas (ppasa, CMHTaKcn4eckasa rpynna) —
CTPYKTYpHasa egunHuua npeanoXeHusa, coctaBneHHas mn3a
bonee TECHO CBA3aHHbIX APYr C APYroM COCTaBMSOLLNX
MEHbLLUEro pasmepa.

Omutpnn cneLwmnn Ha paboTy




CUHTaKcu4yeckue npasuna

- CyLlecTBUTENbHOE yNpaBndaeT npunaratenbHbIM

_______________________________________________________________

________________________________________________________________

_________________________________

__________________________________

———————————————————
___________________
———————————————————————————————————

___________________________________



CUHTaKcu4yeckue npasuna

- B 3aBMCMMOCTM OT rMNaBHOMO CrioBa B CITOBOCOYETaHUU
BblAEJTAIOT
- IMeHHble rpynnbl (rMaBHOE — CyLLECTBUTESIBHOE)
[pynna npunaratesibHoro
HapeuHas rpynna
[MpeanoxHasa rpynna
[maronbHas rpynna
- [lpennoxeHune

imeHHasa rpynna




CUHTaKcu4yeckue npasuna

- B 3aBMCMMOCTM OT rMNaBHOMO CrioBa B CITOBOCOYETaHUU
BblAEJTAIOT
- IMeHHble rpynnbl (rMaBHOE — CyLLECTBUTESIBHOE)
[pynna npunaratesibHoro
HapeuHas rpynna
[MpeanoxHasa rpynna
[maronbHas rpynna
- [lpennoxeHune

MmeHHasa rpynna

______________

MmeHHasa rpynna




CUHTaKcmn4eckas CTpyKTypa

- Kakgon coctaBngaoLwen HadHa4yaeTcd Tun B 3aBUCUMOCTU
OT rMaBHOro crfioBa

5
TN
T AN

NOUN VERB PREP NOUN

Omutpnn cneLwunn Ha paboty




dopmarnbHaga rpammaTtuka

- Cnocob onucaHna bopmManbHOro A3blka.

. (DOpMaJ'IbHaFI rcamMmmatTtmka CoOCToOUT U3.
+ X — MHOXEeCTBO TEPMUHANbHbIX CUMBOJI0OB
- N — MHOXeCTBO HETEPMUHAJIbHLIX CUMBOJ10B
- P — Habop npaBun BolBoga a — f3, rae
* a — rnocrnegoBaTesibHOCTb CMMBOSIOB 13 X U N, XoT4a Obl OANH U3 N
« [/ — nocnegoBaTefibHOCTb CMMBOJIOB U3 X U N

- § — HayarsnbHbIN cuMBO (U3 N)



dopmarnbHaga rpammaTtuka

- P — Habop npaBun BbiBoAa a — f3, rae
- @ — rnocneagoBaTenbHOCTb CUMBOMOB U3 X U N, XoTs Obl 0ognH U3 N
- [ — nocnegoBaTenbHOCTb CUMBOMOB U3 X U N

- Mlepapxua Xomckoro

- Tmn 0. HeorpaHM4YeHHbIe rPaMMaTUKn
nobble npaBuna

« TMN 1. KOHTEKCTHO-3aBUCUMbIE rpaMMaTUKN
npaswuna suga c;Ac, — c1fcy

- TUM 2. KOHTEKCTHO-CBOOO4HbIE rPaMMaTUKK
npasuna supa A —

- TUN 3. perynapHble rpaMmmaTukim
npasmnasunga A — a, A - aB nnm A — ¢



dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

S
S|

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
10. Noun - flight
11. Noun — Moscow
12. Pro -1

13. Det - a

14. Det — the

15. Prep = from

00NN N R




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
10. Noun - flight
11. Noun — Moscow
12. Pro -1

13. Det - a

14. Det — the

15. Prep = from

1
S—>NPVP

N

NP VP

00NN N R




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP - Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
10. Noun - flight
11. Noun — Moscow
12. Pro -1

13. Det - a

Pro 14. Det — the

15. Prep = from

4
NP VP - ProVP

N

NP VP

00NN N R




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
10. Noun - flight
11. Noun — Moscow
12. Pro -1

13. Det - a

Pro 14. Det — the

| 15. Prep = from

12
ProVP—-I1VP

N

NP VP

00NN N R




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

2
IVP—IVerb NP

B
NP VP \

NP

Pro Verb

00NN N R

S—> NPVP

VP —» Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun —» Moscow

Pro -1

Det — a

Det — the
Prep - from




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

9
I Verb NP - I booked NP

B
NP VP\\\

NP

Pro Verb

|| | booked

00NN N R

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun —» Moscow

Pro -1

Det — a

Det — the
Prep - from




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

5
I booked NP — I booked Det NP

wB
NP VP\\\

NP\

Pro Verb Det

|| | booked

00NN N R

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun —» Moscow

Pro -1

Det — a

Det — the
Prep - from




dopmanbHas rpammaTmka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

13
I booked Det NP — I booked a NP

E
NP VP\\\

NP\

Pro Verb Det

|| | booked| |a

00NN N R

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun —» Moscow

Pro — I

Det - a

Det — the
Prep - from




dopmanbHas rpammaTmka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

6
I booked a NP - I booked a Noun PP

B
NP VP\\\

NP\

Pro Verb Det | | Noun

|| | booked| |a

00NN N R

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP —» Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun —» Moscow

Pro -1

Det — a

Det — the
Prep - from




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}
N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

8
I booked a Noun PP — I booked a Noun Prep Noun

N

NP VP \
NP \
NP
Pro Verb Det | | Noun Prep
I I I
|| |booked | |a

Noun

00NN N R

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun —» Moscow

Pro -1

Det — a

Det — the
Prep - from




dopmarnbHaga rpammaTtuka

Y = {booked, flight, Moscow, I, a, from}

N ={S,VP,NP,PP,Verb, Noun, Pro, Det, Prep}

10 15 11
I booked a Noun Prep Noun = — —

/.\Ibooked a flight from Moscow

NP VP \
NP \
NP \
/ = \
Pro Verb Det | | Noun Prep Noun
I I I I I I
|| |booked | |a| |flight| |from| | Moscow

00NN N R

S—> NPVP

VP - Verb NP
VP - Verb NP PP
NP — Pro

NP — Det NP
NP - Noun PP
NP — Noun

PP — Prep Noun
Verb — booked
Noun — flight

. Noun » Moscow

Pro -1

Det — a

Det — the
Prep — from




[locTpoeHne rpamMmmaTmKm

(S
(NP
(Pro 1))
(VP
(Verb booked)
(NP
(Det a)
(NP
(Noun flight)
(PP
(Prep from)
(Noun Moscow))))))




[locTpoeHne rpamMmmaTmKm

(S 1. S— NPVP
(NP
(Pro 1))
(VP
(Verb booked)
(NP
(Det a)
(NP
(Noun flight)
(PP
(Prep from)
(Noun Moscow))))))




[locTpoeHne rpamMmmaTmKm

(S 1. S—NPVP
(NP 2. NP - Pro
(Pro 1))
(VP
(Verb booked)
(NP
(Det a)
(NP
(Noun flight)
(PP
(Prep from)
(Noun Moscow))))))




[locTpoeHne rpamMmmaTmKm

s L e
(NP  pro o
(Pro 1) o
(VP
(Verb booked)
(NP
(Det a)
(NP
(Noun flight)
(PP
(Prep from)
(Noun Moscow))))))




[locTpoeHne rpamMmmaTmKm

@ e
(NP . Pro—
(PI’O |)) jl) 5P0—> VIerb NP
(VP
(Verb booked)
(NP
(Det a)
(NP
(Noun flight)
(PP
(Prep from)
(Noun Moscow))))))




Pa3bop npeanoxeHus

- Ha Bxoge: nocnegoBaTenbHOCTb CMMBOSOB U3 X (CnoBsa)

- Ha BbIxoge:
- CnHTakcu4veckoe aepeso
- [NocnegoBaTtenbHOCTb NpaBus Ana reHepaunm BXOAHOW CTPOKU

- MeToabl NnoCcTpoeHnsa aepesa:
- CBepxy-BHU3
3 HayanbHOro cMmmBeona S, BbIBECTU BXOAHYHO CTPOKY
- CHuM3y-BBEPX
13 BXOOHOW CTPOKKU BbIBECTWN HavanbHbIK CUMBOM S



L
Anroputm CYK

- [Ins pabotel Heobxoguma KC rpammaTtimka B HopManbHOU
dopme Xomckoro (CNF)
- Bce npaBuna gosmkHbl MeTb BUA: A — BCuiu A —

- JTrobas KC rpammatnka MoXeT ObITb npeobpasoBaHa B CNF
(Kkpome npasuna S — €)

- ANropnTM No3BONSeT onpeaennTb BbIBOAUMO N
npeanoxexnne B 3agaHHon KC rpammartumke

- [Npwn HebonbLLION MoanduKkaumm anropuTMm CTPOUT BCe
BO3MOXHble pa3bopbl NpeanoXeHus



Anropntm CYK

VNS R N R

S—- NPVP
VP - Verb NP
VP - Verb NP PP

NP - Pro

NP — Det NP
NP - Noun PP
NP = Noun

PP — Prep Noun
Verb — booked

Noun - flight

. Noun » Moscow

Pro -1

Det = a

Det — the
Prep —» from

-

00N R N =

S—-> NPVP

VP - Verb NP
VP - Verb VP*
VP* - NP PP
NP — [

NP — Det NP
NP - Noun PP
NP - flight

NP = Moscow
PP — Prep Noun

. Verb - booked

Noun — flight
Noun — Moscow
Pro -1

Det — a

Det — the

Prep — from




L
Anroputm CYK

- lpea anroputmMa 3akniovaeTcsa B paCCMOTPEHUN BCEX
NOACTPOK MCXOOHOW CTPOKMU

- [N ka)xaon NoACTPOKM onpeaennTb, MOXHO NN BbIBECTU €€ B
3ajaHHOW rpamMmMaTurKe, 3Has Kakue noAcTPOKM MEHbLLErO pa3mepa
MOXXHO BbIBECTU B 3TOM rpaMmMaTuke

A->BC /A\
B C




L
Anroputm CYK

- laHa rpammaTtnka B CNF, N HeTepMUHanNbHbIX CUMBOJSIOB
- [laHa cTpoka w AnuHbl n

- 3a4anvm TpexMepHbIi Maceus d € BNX<T
d[A][i][j] = 1, ecnu U3 A MOXHO BbIBECTU CTPOKY W|i.. ]

- Peluaem 3agavyy AMHaMM4YeCcKMM NporpaMMmnUpoOBaHNEM
- bynem paccmartpuBaTtb BCe NOACTPOKM ANMHBbI m ansgm = 1..n

- [na kaxxgon noacTpoku [i..j] AnMnHbl M paccMoTpuM Bce pa3dneHus
[i..K][k+1..]]

- [ns kaxxgoro npasuna A —» B C, ecnu
d[B,i,k] =1nd[C,k+1,j]=1,T0d[A4,i,j]=1



L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |

NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 11. Verb — booked
12. Noun - flight

VRN N

NP Vern per = Noun Prep Noun 13. Noun — Moscow
1 | Pro NP NP 14. Pro - I
- 15. Det — a
I booked a flight from Moscow 16 Det — the

17. Prep = from




Anropntm CYK

~~ Noun Noun
Verb Det Prep
Pro NP NP
. - a flight from Moscow

VRN N

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow
PP — Prep Noun

. Verb » booked

Noun - flight
Noun — Moscow
Pro -1

Det = a

Det — the

Prep - from




Anroputm CYK

NP N
Verb Det oun Prep Noun
Pro NP NP
| booked . flight from Moscow

VRN N

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow
PP — Prep Noun

. Verb » booked

Noun - flight
Noun — Moscow
Pro -1

Det = a

Det — the

Prep - from




L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |

NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 NP 11. Verb — booked
| 12. Noun — flight

NP Vern Det YU prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

15. Det - a
1] |booked | ' [a] ' [flight] |from| |Moscow 16. Det — the

17. Prep = from

VRN N




Anroputm CYK

NP N
Verb Det oun Prep Noun
Pro NP NP
| booked a flight - Moscow

VRN N

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow
PP — Prep Noun

. Verb » booked

Noun - flight
Noun — Moscow
Pro -1

Det = a

Det — the

Prep - from




L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |

NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 NP PP 11. Verb — booked
. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

15. Det —» a
1| [booked | ' |a| |fiight| [from| [Moscow]| | ) 0.

17. Prep = from

VRN N




Anropntm CYK

\ NP PP
N
Verb Det oun Prep Noun
Pro NP NP
. - . flight from Moscow

VRN N

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow
PP — Prep Noun

. Verb » booked

Noun - flight
Noun — Moscow
Pro -1

Det = a

Det — the

Prep - from




Anropntm CYK

\ NP PP
NP ™~ Noun Noun
Verb Det Prep
Pro NP NP
. - . flight from Moscow

VRN N

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow
PP — Prep Noun

. Verb » booked

Noun - flight
Noun — Moscow
Pro -1

Det = a

Det — the

Prep - from




L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - VerbVP"
VP* - NP PP
NP — |

NP — Det NP
NP - Noun PP
NP - flight
NP - Moscow
e 10. PP - Prep Noun
2 NP PP 11. Verb — booked
12. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

15. Det —» a
1| [booked| ' [a] [fight] |from| |Moscow| | T

17. Prep = from

VP

VRN N




L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |

NP — Det NP
NP —» Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 NP PP 11. Verb — booked
! 12. Noun — flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

| [booked| [a] [fight] [fom]| [Moseow] | %o D¢t

17. Prep = from

VP NP

VRN N




L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |

NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 NP PP 11. Verb — booked
' 12. Noun — flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

. - . - from Moscow jg ggi:?he

17. Prep = from

VP NP

VRN N




L
Anroputm CYK

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP - Det NP
NP — Noun PP
NP - flight

NP — Moscow
NiP 10. PP - Prep Noun

VP NP

VRN N

PP 11. Verb — booked
| 12. Noun — flight

NP Vern pet =~ Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

15. D
| [oookea| (3] [FighD (RO (WGSSESW] |, ), ohe

17. Prep = from




L
Anroputm CYK

S—> NPVP

VP - Verb NP

VP - VerbVP"

VP* - NP PP

VP* NP — |

NP — Det NP
NP - Noun PP

VP %\ NP - flight

S NP - Moscow

' ~ 10. PP - Prep Noun

2 NP PP 11. Verb — booked

12. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

15. D
| [bookea| ' [&] ' [fight] [RGR| (WGSSESW] |, ) ohe

17. Prep = from

VRN N




L
Anroputm CYK

S—> NPVP

VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |

NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 NP PP 11. Verb — booked
12. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» I
15. D
1] [booked| [a] [fight] [from] [Woseow| @ 7%,

17. Prep = from

VP

S \KP*

/P NP

VRN N




L
Anroputm CYK

S—> NPVP

VP — Verb NP
VP - Verb VP"
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow

/ 10. PP - Prep Noun

vV P*
NP

D
wn
\
¥
VRN A N R

NP pPp 11. Verb — booked
| 12. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» I
15. D
1] [booked| [a] [fight] [from] [Woseow| @ 7%,

17. Prep = from




L
Anroputm CYK

6 |S
\\

S—> NPVP
VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |
NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 | NP PP 11. Verb — booked
12. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» I
15. D
1] [booked] [a] [fight] [from| [Moscow] |, o7 %,

17. Prep = from

vV P*

VP NP

VRN N




L
Anroputm CYK

6 |S S

S—> NPVP
VP - Verb NP
VP - Verb VP"
VP* - NP PP
NP — |
NP — Det NP
NP — Noun PP
NP - flight
NP — Moscow
10. PP — Prep Noun
2 l NP PP 11. Verb — booked
12. Noun - flight

NP Vern per = Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» I
15. D
1] [booked] [a] [fight] [from| [Moscow] |, o7 %,

17. Prep = from

VP VP

vV P*

VP NP

VRN N




L
Anroputm CYK

6 |S
\\

S—> NPVP

VP — Verb NP
VP - Verb VP*
VP* - NP PP
NP - 1

NP — Det NP
NP — Noun PP
NP - flight

NP — Moscow
N'F 10. PP - Prep Noun

S \KP*

VRN N

‘VP NP

PP 11. Verb — booked

{ ! 1\\‘—» 12. Noun - flight

NP Vern pet =~ Noun Prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |

15. Det — a
16. Det — the
17. Prep = from

| booked a flight from Moscow




L
Anroputm CYK

6 |S S

S—> NPVP

VP - Verb NP
VP - Verb VP*
VP* - NP PP
NP — |

NP — Det NP
NP — Noun PP

—

—~—
VP VP

5 N~

S V P*
4 S 12 NG
VP/ %\ NP - flight
3 NP — Moscow

/ ’ ~ 10. PP - Prep Noun
NP

VRN N

PP 11. Verb — booked

! { 1\\‘—» 12. Noun - flight

NP Vern Det YU prep Noun 13. Noun — Moscow

1 | Pro NP NP 14. Pro —» |
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BbiOop nydllero aepesa

- 3agaanm Kaxkaomy npaBuIly BEPOATHOCTb
ero nNpUMeHeHus

- bynem oueHnBaTb BEPOATHOCTb pasbopa,

KakK npon3BeaeHne BepOFITHOCTeIZ npaBusl, y4aCctByroLLNX B
HEM
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t*(s) = arg LS p(t)



BbiOop nydllero aepesa

- 3agaanm Kaxkaomy npaBuIly BEPOATHOCTb
ero nNpUMeHeHus

- bynem oueHnBaTb BEPOATHOCTb pasbopa,

KakK npon3BeaeHne BepOFITHOCTeIZ npaBusl, y4aCctByroLLNX B
HEM

1. S->NPVP 1.0

2. VP —>Verb NP 0.9

pleree) Up(“‘ R 3. VP Verb NP PP | 0.1
4, NP — Pro 0.2

Count(a - ) 5. NP - Det NP 0.3

pla=p) == i@ 6. NP > NounPP | 0.1
/. NP — Noun 0.4

8 PP — Prep Noun | 1.0

t*(s) = arg max p(¢) 9. Verb - booked | 1.0

teT(s)

10. Noun - flight 0.3
11. Noun » Moscow | 0.7




1. S-> NPVP 1.0

2. VP ->VerbNP 0.9

AJ'IrOpI/ITM CYK 3 VP VerbVP* |01

4. VP* - NP PP 1.0

6 5 NP -1 0.2

6. NP — Det NP 0.3

7. NP — Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28

10. PP - Prep Noun | 1.0
4 11. Verb — booked 1.0
12. Noun - flight 0.3
13. Noun —» Moscow | 0.7

3 14. Pro— 1 1.0
15. Det - a 0.5
5 16. Det — the 0.5
17. Prep - from 1.0
NP Verb Det Noun Prep Noun
1 | Pro NP NP

| booked a flight from Moscow




1. S-> NPVP 1.0

2. VP ->VerbNP 0.9

AJ'IrOpI/ITM CYK 3 VP VerbVP* |01

4. VP* - NP PP 1.0

6 5 NP -1 0.2

6. NP — Det NP 0.3

7. NP — Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28

10. PP - Prep Noun | 1.0
4 11. Verb — booked | 1.0

12. Noun - flight 0.3
13. Noun —» Moscow | 0.7
3 14. Pro— I 1.0
15. Det —> a 0.5
5 16. Det — the 0.5
> — A1n7. Prep = from 1.0

-1. 0.0 -0.69 : 0.0 -U56

. g,{;oo Verb De%6 NAO;Z, 12 Prep lezrfj, 27

| booked a flight from Moscow




1. S-> NPVP 1.0

2. VP ->VerbNP 0.9

AJ'IrOpI/ITM CYK 3 VP VerbVP* |01

4, VP*—> NP PP 1.0

6 5 NP -1 0.2

6. NP — Det NP 0.3

7. NP — Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28

10. PP - Prep Noun | 1.0
4 11. Verb — booked | 1.0

12. Noun - flight 0.3
13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
doz 15. Det — a 0.5
5 NP 16. Det — the 0.5
| 17. Prep - from 1.0

NPp-1e6l 0.0 -0.69 uit? 0.0 Noun 030

. Pro Verb Det Np2i2 Prep Np Y

| booked . - from Moscow




1. S-> NPVP 1.0

2. VP ->VerbNP 0.9

AJ'IrOpI/ITM CYK 3 VP VerbVP* |01

4, VP*—> NP PP 1.0

6 5 NP -1 0.2

6. NP — Det NP 0.3

7. NP — Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28

10. PP - Prep Noun | 1.0
4 11. Verb — booked | 1.0

12. Noun - flight 0.3
13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
-4,01 -0.36 15. Det — a 0.5
5 NP PP 16. Det — the 0.5
1\\ 17. Prep - from 1.0

NP6l 0.0 069 Nouit? 0.0 Noun ‘30

1 PT'OOO Ve‘l”b Det NP-Z'ZZ P‘I‘ep NP -1.27

1| [booked | ' |a|' |fight| [from| |Moscow]




1. S-> NPVP 1.0
2. VP > Verb NP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
4. VP* - NP PP 1.0
6 5. NP -] 0.2
6. NP - Det NP 0.3
7. NP - Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28
10. PP - Prep Noun | 1.0
4 11. Verb — booked 1.0
423 12. Noun - flight 0.3
VP 13. Noun —» Moscow | 0.7
3 - 14. Pro— 1 1.0
~ 036 15, Det > a 0.5
5 NP pp 16. Det — the 0.5
> ' — ,.1n7' Prep = from 1.0
-1, 0.0 -0.69 : 0.0 036
. g,ioo Verb De%6 NAO;Z, 12 Prep N}SI;Z, 27

| Gookea] [ GG [ron] [woscon




1. S-> NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
4. VP* > NP PP 1.0
6 5. NP -] 0.2
6. NP - Det NP 0.3
/7. NP - Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28
10. PP - Prep Noun | 1.0
4 11. Verb — booked 1.0
423 286 12. Noun - flight 0.3
VP NP 13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
doz . 15. Det - a 0.5
5 NP pp 16. Det — the 0.5
\ - 17. Prep - from 1.0
-1.61 0.0 -0.69 n 0.0 056
. g,ioo Verb De%6 NAO;Z, 12 Prep N}SI;Z, 27

' [bookea] [ [fiah] o] |HiGeEa




1. S->NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
4. VP*-> NP PP 1.0
6 5. NP -] 0.2
6. NP - Det NP 0.3
7. NP - Noun PP 0.1
5 8 NP - flight 0.12
9. NP — Moscow 0.28
N 10. PP - Prep Noun | 1.0
4 ~_ 11. Verb = booked | 1.0
~ ., s 12. Noun - flight | 0.3
VP NP 13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
doz . 15. Det - a 0.5
5 NP pp 16. Det — the 0.5
v > — ,.1n7' Prep = from 1.0
-1 0.0 -0.69 : 0.0 036
. g,ioo Verb De%6 NAO;Z, 12 Prep N}SI;Z, 27

W o 6 G [ron] [woscon




1. S-> NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
4 VP* - NP PP 1.0
5. NP -] 0.2
6. NP - Det NP 0.3
7. NP - Noun PP 0.1
8 NP - flight 0.12
9. NP — Moscow 0.28
N sls 10. PP - Prep Noun | 1.0
NP 11. Verb — booked | 1.0
e T~ 12. Noun - flight | 0.3
VP NP 13. Noun —» Moscow | 0.7
14. Pro -1 1.0
doz . 15. Det - a 0.5
1\113 pp 16. Det — the 0.5
17. Prep - from 1.0
NP6l 0.0 {0.5_9 Nouit? 0.0 Noun 730
PT'OOO Verb Det NP-ZJZ PTBp NP -1.27
1| [booked | " [a] ' [fight] [from]| [Moscow]




1. S->NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
4. VP* > NP PP 1.0
6 5 NPoI 0.2
6. NP — Det NP 0.3
/. NP - Noun PP 0.1
5 8 NP - flight 0.12
437 9. NP - Moscow 0.28
i VP | 10. PP - Prep Noun | 1.0
A PN 11. Verb — booked | 1.0
23 o6 12. Noun - flight 0.3
VP N 13. Noun —» Moscow | 0.7
3 . 14. Pro > 1 1.0
Yoo N 15 Det - a 0.5
5 NP PP 16. Det — the 0.5
» — ,.1n7' Prep = from 1.0
-1 0.0 -0.69 ' 0.0 036
. gi;”” Verb Det’ NAO;Z, 14 Prep N}SI;Z, 27

' [boorea] 8] i) (i) (W




1. S->NPVP 1.0
2. VP o> Verb NP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
4. VP*-> NP PP 1.0
6 5 NP -1 0.2
6. NP - Det NP 0.3
vp’ 7. NP - NounPP | 0.1
5 N 8 NP - flight 0.12
\ 437 9. NP — Moscow 0.28
oo ~P 10. PP > Prep Noun | 1.0
4 NP 11. Verb — booked | 1.0
423 286 12. Noun - flight 0.3
I/ P NP 13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
doz . 15. Det - a 0.5
5 NP pp 16. Det — the 0.5
> - ,.1n7' Prep = from 1.0
1 0.0 -0.69 : 0.0 036
. g,i)oo Verb De%6 NAO;Z, 12 Prep N}SZ@, 27




1. S->NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP o VerbVP* |01
4. VP*-> NP PP 1.0
5 5 NP-I 0.2
6. NP — Det NP 0.3
V};586 V}'f'ﬁ /. NP - Noun PP 0.1
5 - 8 NP - flight 0.12
* 437 9. NP - Moscow 0.28
g 5P VP 10. PP - Prep Noun | 1.0
4 NP 11. Verb —» booked | 1.0
/4'23 a6 12. Noun - flight 0.3
VP NP 13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
Aoz 0.3 15. Det - a 0.5
5 NP PP 16. Det — the 0.5
17. Prep - from 1.0
NP6l ’ b0-0 069 Nouit? 0.0 Noun 73
. Profl0 Ver Det N p 212 Prep np 1Y




1. S-> NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
a7 4, VP* - NP PP 1.0
6 S 5. NP -] 0.2
\\\ 6. NP - Det NP 0.3
vl vpl 7. NP - NounPP | 0.1
5 8 NP - flight 0.12
437 9. NP - Moscow 0.28
i VP 10. PP - Prep Noun | 1.0
A NP 11. Verb — booked | 1.0
23 286 12. Noun - flight 0.3
VP NP 13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
dos 036 15. Det — a 0.5
5 NP PP 16. Det — the 0.5
i ~ 17. Prep - from 1.0
-1.61 0.0 -0.69 n 0.0 056
. grioo Verb Det’ NAO;Z, 14 Prep N}SZ@, 27




1. S-> NPVP 1.0
2. VP ->VerbNP 0.9
AJ'IrOpI/ITM CYK 3 VP VerbVP* |01
747 528 4, VP* - NP PP 1.0
6 'S S 5. NP -] 0.2
6. NP - Det NP 0.3
vl vpt 7. NP - NounPP | 0.1
5 8 NP - flight 0.12
437 9. NP - Moscow 0.28
R VP 10. PP - Prep Noun | 1.0
A NP 11. Verb — booked | 1.0
23 286 12. Noun - flight 0.3
VP NP 13. Noun —» Moscow | 0.7
3 14. Pro - I 1.0
dos 036 15. Det — a 0.5
5 NP PP 16. Det — the 0.5
! ~ 17. Prep - from 1.0
-1.61 0.0 -0.69 n 0.0 056
. grioo Verb Det’ NAO;Z, 14 Prep N}SZ@, 27




HeoaHO3HAaYHOCTb AA3blKa
/.\p = 0.00057

/-\p= 0.00025

NP VP \
NP \
NP \
/ /N
Pro Verb Det || Noun Prep Noun
] ] I I I I
| || booked || a || flight || from || Moscow

NP / VP
I \
/ NP \ / PP \
Pro Verb Det || Noun Prep Noun
] I ] I I I
| || booked || a || flight || from || Moscow

VRN AN BN R

S—> NPVP
VP - Verb NP
VP - Verb NP PP

NP - Pro

NP = Det NP
NP - Noun PP
NP = Noun

PP — Prep Noun
Noun — flight

10.
11.
12.
13.
14.
15.

Verb — booked
Noun — Moscow

Pro — 1
Det — a
Det — the

Prep — from




Gold:

N

OueHka KayecTBa

NP

VP

Predicted:

/

\

/

Verb

Det

Prep

Pro

booked

a

from

Noun

booked

flight Moscow

Moscow



OueHka KayecTBa

Gold:
NP VP \

NP \

NP \

.\
Pro Verb Det || Noun Prep Noun
| | | | | |
| || booked || a || flight || from || Moscow
1 2 3 4 5 6
« Gold:

Predicted:

NP VP
/ | \
/ NP \ / PP \
Pro Verb Det || Noun Prep Noun
| | | I I |
| || booked || a || flight || from || Moscow
1 2 3 4 5 6

S(1:6), NP(1:1), VP(2:6), NP(3:6), NP(4:6), PP(5:6)
Predicted:
S(1:6), NP(1:1), VP(2:6), NP(3:4), PP(5:6)




OueHka KayecTBa

|correct|
|gold| ’

|correct]

- Recall =

- Precision = ,
|lpredicted|’

2*¥PrecisionxRecall
° F1 = ;

Precision+Recall

« Gold:

S(1:6), NP(1:1), VP(2:6), NP(3:6), NP(4:6), PP(5:6)
* Predicted:

S(1:6), NP(1:1), VP(2:6), NP(3:4), PP(5:6)

Recall = Precision = Fl=—

v

3



[ lToBEPXHOCTHbLIN CUHTaAKCUNYECKUN aHarnma

- 3agayva 3akn4aeTcsa B onpeaeneHnm CUHTakCUYecku
CBSI3aHHbIX FPYmnn Crnos

- Ha Bxoge: nocregoBaTefibHOCTbL CIiOB npennoxeHnd
- Ha BbIXoge: rpynrbl CMHTaAaKCU4YECKUN CBA3aHHbLIX CJ10B



CUHTaKcu4yeckue npasuna

- B 3aBMCMMOCTM OT rMNaBHOMO CrioBa B CITOBOCOYETaHUU
BblAEJTAIOT
- IMeHHble rpynnbl (rMaBHOE — CyLLECTBUTESIBHOE)

[pynna npunaratesibHoro

HapeuHas rpynna

[MpeanoxHasa rpynna

[maronbHas rpynna

imeHHasa rpynna
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- Ha Bxoge: nocrnenoBaTenbHOCTbL CIOB npeannoxeHnd
- Ha BbIxoge: rpynrbl CMHTaAaKCU4YECKUN CBA3aHHbLIX CJ10B
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- Ha Bxoge: nocriegoBaTeribHOCTbL CIiOB npeannoxeHnd
- Ha BbIxoge: rpynrbl CMHTaAaKCU4YECKUN CBA3aHHbLIX CJ10B

- MeToab! peleHus:
- BIO kogupoBka + pa3mMmeTKka nocnenoBaTtenbHOCTU
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[ lToBEPXHOCTHbLIN CUHTaAKCUNYECKUN aHarnma

- NpumeHeHue:

- [NpeaBaputenbHbIn War obpadoTkn nepen “rryookmum”
CUHTaKCUYECKNM aHarmn3om
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- NpumeHeHue:

- [NpeaBaputenbHbIn War obpadoTkn nepen “rryookmum”
CUHTaKCUYECKNM aHarmn3om

- [lononHuTenbHble NPMU3HaKN ANs peleHns apyrnx 3agad
0bpaboTKM TEKCTOB
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- NpumeHeHue:

- [NpeaBaputenbHbIn War obpadoTkn nepen “rryookmum”
CUHTaKCUYECKNM aHanm3om

° ,D,OI'IOJ'IHI/ITe.I'IbeIe NPN3HaKN Ond peweHnda Apyrnx 3agav

0bpaboTKM TEKCTOB

- BcnomorartenbHas 3agada npu pelueHmnn 6onee BbICOKOYPOBHEBLIX
3aga4 o6paboTkm TEKCTOB
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