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mich isst Fisch

= %EJ 1-‘?



i

THEHMESEIER?

Ich esse Fisch
Fisch esse Ich

Fisch isst mich
mich isst Fisch

- B85

« SFRENUERE (EXIRRAB—TahiEalRE M, A TMULaE. EMNGF
FrRshams e E)



i

THEHMESEIER?

Ich esse Fisch
Fisch esse Ich

Fisch isst mich
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BEDE
MEIHRNLP, B TRBMAIES

« 9718 Analytic language: EF (REIEX) . Ei§ (RAEMEAS)
 SXEER

« 32818 Synthetic language: 1. &H
= BITIE: AL T8, EIRRIER
» FHHIE: BER-FHHRIER, ®RE

i@R-ZE 1 inflections

« izE
e | eat fish(-, es)
« Je mange [manger] du poisson(s)
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5% Ich esse [essen] Fisch(e)

Ich esse Fisch
Fisch esse Ich

Fisch isst mich
mich i1isst Fisch
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Ich esse Fisch
Fisch esse Ich

Fisch isst mich
mich i1isst Fisch

#E&: (Yo) como [comer] pescado(s)
o BIESHELEBIEERIT 18
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[R5
5% Ich esse [essen] Fisch(e)

Ich esse Fisch
Fisch esse Ich

Fisch isst mich
mich i1isst Fisch

#E&: (Yo) como [comer] pescado(s)
o BIESHELEBIEERIT 18
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HIRIES, MSAFiEiE grammar,

o BfR: EERFIRMEE. EEHRE
» HIEEF S ZECRIBE
« FRR: BERELRMAZER

NLP fUmEB4n: REUEX. BRIEE.

« B, BENTE, BIFA
« 5L
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Gl Syntaxi5—| IESEXE G F4EH, REWE, &, MOFGFHETLUE
AR LRES, BFERGFITHMNETE,

— Wikipedia

« syntax B T #EB&IE syntaxis: THE|—i
o SIBDEMREEXTIER.
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IBFIEE corpus
2 R HIENE ATIS (Air Traffic Information System) ([Hemphill 1990]) #iB .
e I30: I'd like to fly to Atlanta.
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¥Rk B)i% Syntactic Constituency: FEDEAFoHESHRES
. F 517 > @8 > 4 F,
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R a)iE

¥Rk B)i& Syntactic Constituency: TETIGOFRDESRERS —RBTHITE
« F->13 > 8iE > 9F.

#18/%818 noun phrase

FEARRIT
Harry the Horse
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AEEIR: FIHIEEMEERSES,
« BI0: TERNITZAY

BiEBIEENE R
FEARBRITEMARRIT. ATERIT,
Harry the Horse is the first to pass the line.
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anfal 3 48?
AEEIR: FIHIEEMEERSES,
« BI0: TERNITZAY

BiEBIEENE R
FEARBRITEMARRIT. ATERIT,
Harry the Horse is the first to pass the line.

AR ERESRH,
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DERFIE: @K

feaia: B

FZIAMRA. BFEEAFZ EEMNLZE Queen of the Andals, the Rhoynars and the First Men., +
E& E/45;8%& Queen/Lord of the Seven Kingdoms, 2187 Protector of the Realm, K&
HEAYEARER Khaleesi of the Great Grass Sea. HE8/4li5EME %3 Breaker of

Shackles/Chains. %% E Queen of Meereen, EH B4 E Princess of Dragonstone, A3
& Unburnt, JE2f Mother of Dragons. 353 Mhysa, 3 Mother, $R&EZE Silver
Queen. $R& %+ Silver Lady, % F Dragon Queen FHE§]42-1B4&FI% Daenerys
Targaryen, — (KSX28)
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DERFIE: @K

Az&id: &
FZIAMRA. BFEEAFZ EEMNLZE Queen of the Andals, the Rhoynars and the First Men., +
E=Z E /4583 Queen/Lord of the Seven Kingdoms., 218574 Protector of the Realm, A&

#BAYEFRER Khaleesi of the Great Grass Sea., #/4i5EM 3% Breaker of
Shackles/Chains. 3# % E Queen of Meereen. A B4 FE Princess of Dragonstone, 4<%

& Unburnt, JE2f Mother of Dragons. 353 Mhysa, 3 Mother, $R&EZE Silver
Queen. $R& %+ Silver Lady, % F Dragon Queen FHE§]42-1B4&FI% Daenerys
Targaryen, — {ikK5 X2Z28)

feaia:

BRI ARARNAKANTNERGHBRELFNAFRAIK &R LIPE AR EIE
BE—T=8FPBEEERE 55Y BHEE - (BoE=E)
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PRFE: EF

SERIR BFEACATINESN,

BIE preposed. /58 postposed

On September seventeenth, I'd like to fly from Atlanta to Denver
I'd like to fly on September seventeenth from Atlanta to Denver
I'd like to fly from Atlanta to Denver on September seventeenth
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PRFE: EF

SERIR BFEACATINESN,

RIE preposed. [5& postposed

On September seventeenth, I'd like to fly from Atlanta to Denver
I'd like to fly on September seventeenth from Atlanta to Denver
I'd like to fly from Atlanta to Denver on September seventeenth

AR BERFNPNFRER.
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1BIRLX181A CFG
iE18 - %15% Context-Free Grammars (CFG)

« #M rules 5§ £ pkFFS productions
« 1588 |lexicon

2185818 Noun Phrase (NP)

NP — BRE18 Det + BiAMHSD Nominal
NP — EF415 Proper N oun
Nominal — Noun|Nominal + Noun
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1BIE T Xi8i% CFG
iE18 - %15% Context-Free Grammars (CFG)

« #M rules 5§ £ pkFFS productions
« i5)88 lexicon

#i54518 Noun Phrase (NP)

NP — PRZEid Det + BiaMEp D Nominal
NP — EF415 Proper N oun
Nominal — Noun|Nominal + Noun

W Hr58184549305% Phrase-Structure Grammars

« 195k 7575 Backus-Naur Form (BNF)Z&{t,
o KR EREAXMIEE
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Noun — flight






1]

BRI
CFGHR YR BT BAAR B

o &fll: AAIURBERFTS. FREFIIR
« £fll: —EREMTS

RNt

Det — althe
Noun — flight

NS H B BRREHRIF R RN TG,
« REEFIBEWMERE
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CFGHRIFS A D AR

« £ terminal: MLEHES (F48) FYF
o (FEBIR) TR HRKEAHENETS
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CFGHRIFS A D AR

« £ terminal: MLEHES (F48) FYF
o (FEBIR) TR HRKEAHENETS

CFGHRAIRINA] AT MR

« 5fll: AINRBETHZTEMFTS. FREFIIR
o Zfll: —ERETERMS, RARERITN
» IWEAFHNT RF]AHAENN T FD
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CRGRTHIEE:

« 45k generative: LFEFN, HraF
« #I%l discriminative: 8E G F, ¥IFIEH
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ERk. FAl

CFGRIFFRIERZ:

« %5k generative: LEMN, E£HEF
o #31 discriminative: AFTF, HIFIEH

£/ “BEUNGFSESRHNGSS”

NP : aflight
Det Nominal
a Noun

flight
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FIRIE)F549: Rt parse treefVig i
o O)F (NESHRE) SRBRIFREN

#197818

NP: a flight
Det Nominal
Det Noun

a flight

T EIR

Nom
El<
Det
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AT

FIRIE)F549: Rt parse treefVig i
o O)F (NESHRE) SRBRIFREN

B 194815 T EIR

NP: a flight

A MNom
Det Nominal
Det Noun NP
a flight
Det

iR derivation: @I HNT BRESFIIATE.

« EOiEEr A ANZE dominate
« MEHBHE—EIAR start symbol

« BASHER, XAUBRAITDFEE
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&Nid%EiE verb phrase

S —+ NP VP Iprefer a morning flight

1Ti9%81E prepositional phrase
PP — Preposition NP

from Los Angeles
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sNiEFEIE. THaE1E
&Nid%EiE verb phrase
S —+ NP VP Iprefer a morning flight

VP — Verb NP prefer a morning flight
VP — Verb NP PP leave Boston in the morning
VP — Verb PP leaving on Thursday

1Ti9%81E prepositional phrase
PP — Preposition NP from Los Angeles
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ATIS &4 : 58

Noun — flights|flight|breeze|trip|/morning
Verb — is|prefer|like|need|want|fly|do
Adjective — cheapest|non — stop|first|latest|other|direct
Pronoun — melI|youlit
Proper-Noun — Alaska|Baltimore|LosAngeles|Chicago|United| American
Determiner — the|a|an|this|these|that
Preposition — froml|to|on|near|in

Conjunction — and|or|but
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ATIS ;E1): fll+F

ey WL B+
S NP VP | + want a morning flight
NP Pronoun |

Proper-Noun Los Angeles

BREE R

Det Nominal  a + flight

Nominal Nominal Noun morning + flight

R

Noun flights




Quiz: ATIS &

an{el 33l prefer a morning flight"4& %l &2
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FEERT
}& SR T Bracketed notation: B4 —FEN B ENRT

I prefer a morning flight

[s[velpro 1][ve v prefer |[np(pet @ |[Nom |~ morning |[yom [n flight ]]]]]]
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FEERT
}& SR T Bracketed notation: B4 —fiEx EENRT

I prefer a morning flight

[s[velpro 1][ve v prefer |[np(pet @ |[Nom |~ morning |[yom [n flight ]]]]]]

[ prefer ]
[
[ a ]
[
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HanLP: hitps://hanip.hankcs.com/
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o IBEIEIRAY grammatical: BJLUBI R IES £ F



i

ERIES
fizz{iEF formal language: BURFATLENX

o IBEIEIRAY grammatical: BJLUBI R IES £ F
FRiEE generative grammar: o FESREHEIIESERN

« Hl80: CFG
» ECIRRAYITIE
« [Gf: ZBETLETX
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CFG BI™BENX |

N a set of non-terminal symbols (or variables)
)3 a set of terminal symbols (disjoint from N)
R a set of rules or productions, each of the form A — 3

3 is a string of symbols from the infinite set of strings (£ U N )

S a designated start symbol and a member of N
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CFG BI™BENX |

N a set of non-terminal symbols (or variables)
)3 a set of terminal symbols (disjoint from N)
R a set of rules or productions, each of the form A — 3
3 is a string of symbols from the infinite set of strings (£ U N )
S a designated start symbol and a member of N
Capital letters like A, B, and S Non-terminals
S The start symbol

Lower-case Greek letters like a, B, and  Strings drawn from (£ U N )«
Y

Lower-case Roman letters like u, v, and  Strings of terminals
W
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CFG BI™BENX I

EESH directly derives

[Hopcroft and Uliman 1979] if A — B is a production of R and a and y are any strings in the
set (ZuN)+, then we say that aAy directly derives aBy, or aAy = apy.

Let al, a2, ..., am be strings in (ZuN)+ m= 1, suchthatal = a2,a2 = a3,....am 1 = am.
We say that al derives am, or al «= am.



i

CFG BI™BENX I

EESH directly derives

[Hopcroft and Uliman 1979] if A — B is a production of R and a and y are any strings in the
set (ZuN)+, then we say that aAy directly derives aBy, or aAy = apy.

S derives

Let al, @2, ..., am be strings in (ZuN)+« m =1, suchthatal = a2,a2 = a3,....am 1 = am.
We say that al derives am, or al «= am.

IEGEMINIES

Lo = {w|w € T%, Sx = w}
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BEE Treebanks: #RTFa)ERERIE

« BFER: AFSBITFM
o« AR EWE, BB, EXRBIE
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5]

BEE Treebanks: #RTFa)ERERIE

« BFER: AFSBITFM
o« AR EWE, BB, EXRBIE

wRE:

« Penn Treebank
« Universal Dependencies
« Chinese Treebank
« Chinese Treebank 9.0: https://catalog.ldc.upenn.edu/LDC2016T13
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Chinese Treebank 9.0

Chinese Treebank 9.0 consists of approximately two million words of annotated
and parsed text from Chinese newswire, government documents, magazine articles,
various broadcast news and broadcast conversation programs, web newsgroups,
weblogs, discussion forums, chat messages and transcribed conversational

telephone speech.

« There are 3,726 text files in this release, containing 132,076 sentences,
2,084,387 words, 3,247,331 characters (hanzi or foreign).

« The data is provided in the UTF-8 encoding, and the annotation has Penn
Treebank-style labeled brackets.

» The data is provided in four different formats: raw text, word segmented, POS-
tagged, and syntactically bracketed formats.

» All files were automatically verified and manually checked.
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Chinese Treebank 9.0 %45l
XA SHMAEARGHEHEWREYT X
Bracketed

<S8 ID=9G401>
( (IP-HLN (NP-PN-SBJ (NR B5))
(VP (VP (v {fft)
(NP-OBJ (NN #|A)
(NN 45439)))
(VP (VW {B3)
(NP-OBJ (NP (NN 1EMF)
(un #4R))
(NP (NN #X)))))))

POSTagged

<5 ID=89501>

BR nr itk vv BF vy S8 nn B vv B nn #MHE wn § K nN
< /8>
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Review
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FEAR
Hapka)iE. 1IBIELX1EEL. BBTH. BSF 5. ®fto5i9#9i8. FHEA. 150
et ERME. BRE. GRE, FE=SE.

BER: BRLXIEE BN FRSEN=MRE; (PUERNITE.
MR BRAXEENTBES WWllERERE,
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FI B
« BERMOE. BRITXIBENRE,
o FIRERACFGXa)FH BTN A,
o SIEMBITNMAESRTIBIV.
« B2 Y)oBESHHSEN=MRE: siE. FR. NE&KLE,
« EBfFFRNNZRSRLNA.
« BETFNERETE S ENRE: ERE. BiRE. dRE, FES.
o EETNEARSEPSRIEROTIE,



i

) 22

SN{a]RS IR IDFhE P E BURFE" B REITN? AR NI S RAEIN?
B2 S HIESHRSEN=MRE.

i8] R = SR RO BR 5 14 R L FE

EIAENFEIRANT R A ENRE: ERE. BME. SRX, FEE,

18] AN B e P o PR R IREY S A
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IRi=10NH
() EREREAIEEX.

o ANENRX
« B3X: AFRN., BE, mERIRTIC
« 2 BRI AERCFGRHEF, ZRRESNBEMEE



