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Formal Gramma

'BESH, —I0E GBR) B—HANMES

SEE
F IR TR 5 SCHEAE Hh 1 S L ff B ) 1
© <Sentence>—<Noun phrase><Verb phrase>

@ <Noun phrase>—<Article><Noun>
Q <Article>—the|a
© <Noun>—apple|cat/man

@ <Verb phrase>—<Verb><Noun phrase>|<Verb>

@ <Verb>—reats|sings|runs

The man eats the apple.
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Formal Gramma

A

— A EGR A A

G=(V,T,P,S)

H
O VELILIHRE.
Q@ TRALTTIIARE.
Q@ PR/IARMARE, HhEANERXERZa — SHITER,
ac(Vunt, HELHE—-NVHRMS,
Be(VUT)*s ok Ar=ANm/cil, s ERI4 .
Q S eV, MAEGHITIHRFTT.
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Formal Gramma

Q@ Ti: XEHRNTF&A, B, C, D, EfS,
SHEFS BRIESRIEIRA)

Q ALEFF: NERT FHa, b, ¢, d, e, BF.

ReEFF SR NERT F8u, v, w, =, y, 27Fo

Q TILAMALFFHELEMNE: NEHERFEa, 8, 15,

Yajun Yang (TJU) Regular Grammar 6 /26



Formal Gramma

Q@ Tit: XEWNTFHA, B, C, D, EfS,
SHIGFS (BRIESIEREA) .

2]
(3] %ZE?§$ /J\I:.;h‘_LT?U; Uy Wy Ty Y, Z%°
Q TLFMALEFARERNSE: NEFEFE, 6, 1F.

a_>ﬂlv O[—>B2, Tty a_>/8n

BTERN: a— b B] | bn
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5—0%, REH~ENESET

S — 0A1]10
0A — 00A1
A— ¢
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Formal Gramma

Definition (EL#:HET)

ENEG = (V,T,P,S), EXNFREHEZIERKRR=:
Fa=ojapa3, v=oa1Ba3, HHas — BRPHFHI—FKr=4EA, M
Ba=v, WHNKHoEZEHES HYy
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Definition (EL#EHER)

ENEG = (V,T,P,S), EXNFREHEZIERKRR=:
Fa=ojapa3, v=oa1Ba3, HHas — BRPHFHI—FKr=4EA, M
Ha=rv, WHHRBEoEZEES Y

| N\

Definition (#£%)

=SR(VUT)* LMtk &R R\BRRMGKEL, = 57N>,

a =y FRAHHES HAv.

\
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Definition (B4 S

ENEG = (V,T,P,S), EXNFREHEZIERKRR=:
Fa=ojapa3, v=oa1Ba3, HHas — BRPHFHI—FKr=4EA, M
Ha=rv, WHHRBEoEZEES Y

Definition (#£%)

=SR(VUT)* LMtk &R R\BRRMGKEL, = 57N>,

a = v A BT Hey.

Definition (F]%. HJF)

FAHS =y, Wy NAE, My e T, FyRfT.
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SCE

S — 0A1]10
0A — 00A1
A— e

BES

S =041 = 00411 = 0004111 = 000111

S = 000111

Heffe 2a)8? WLZa 12

Yajun Yang (TJU) Regular Grammar 9 /26



Formal Gramma

Definition (155 )

XiEG = (V, T, P, S)Fir=E /s S5 1EMEL(G), & XA:

LG)={w|S3>w A weT*}

SCEGFEMIBS L(G), MERAGHEMNSSHESERIEHEER
RHES, BaTHESs.
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Chomsky hierarchy

Outline
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TroREr £

Chomsky hiera

Noam Chomsky
Dec 7, 1928 (age 86)
EFEEFR OFR, AHBRER, BUATIER, #LEHR
MITESE ¥ 5EFRER
“MRIBEETFEZR”
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Chomsky hierarchy
TeoRErE 53 2

Definition (Chomsky hierarchy)
KT IEG = (V,T, P, S), $&CAF brufisr hadks:

(1) &P gr=a XA n 7 A i PR il
WIFRG A0 vk (Type-0 Grammar) B PR ] 527%  (Unrestricted
Grammar),

&1 HUG.
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Chomsky hierarchy
TeoRErE 53 2

Definition (Chomsky hierarchy)
¥ EG = (V, T, P, S), 1%L Fhr#Es NaZk.

(2) HPHHEA AR EA T A
a—f
Hi & |a| < |8
MFRG AL (Type-1 Grammar) B bR S0 ik
(Context-Sensitive Grammar), &1 HCSG.
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Chomsky hierarchy

AR SRS S

T XEG = (V, T, P, S), UL FhniEsr Na2k:
(2) HPHHEA AR EA T A
a—f
Hi & |a| < |8
MFRG RISV (Type-1 Grammar) B b K SCH K7k
(Context-Sensitive Grammar), &1 HCSG.

ETXBERENFZT—ENX
HPHRENFEXEBEBUTRER: aAB — ayB

Heh, AcV, a,8€(VUT) , v (VUT)*

BEER S — i, RESAHIMERM~EXWAEL.
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Chomsky hierarchy

AR SRS S

Definition (Chomsky hierarchy)
¥ EG = (V, T, P, S), 1%L Fhr#Es Nak.
(3) HPHHFANAEXMAG I T
A—j
Hep, Be(VUT)*, AcV
MFRG 2T Lk (Type-2 Grammar) B¢ b R SCTE R 30k
(Context-Free Grammar),
ffi1L N CFG.

Yajun Yang (TJU) Regular Grammar 15 / 26



Chomsky hierarchy

AR SRS S

Definition (Chomsky hierarchy)
¥ EG = (V, T, P, S), 1%L Fhr#Es Nak.
(4) HPHHEFANAEXMAG T
A—a
A —aB
HA, aeTul{e}, A, BeV
MFRG A3 vk (Type-3 Grammar) B IEN 7 (Regular
Grammar),

fi 1L NRG.
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Chomsky hierarchy

RS R 1B

Definition (15 5 72K)

Q HIFCBRBISE A KB F RIS A AT #2815 5, fid MREL
(Recursively Enumerable Language).

Q@ HLETRXBRIEFARIEFHA L T CHKIES, i NCSL
(Context-Sensitive Language ).

Q HETXFAIE“HEMIEFTIHN LN KBS, fid NCFL
(Context-Free Language).

Q HIEMITE MBS A IENITES, fAiid ARL (Regular
Languages).
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The Equivalence Between FA and RG

Outline

© The Equivalence Between FA and RG
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The Equivalence Between FA and RG
RGFIFAR) X F

o BX&
o IEN3CIE
o B HENWL (DFAFINFA)

BEREANERE, ERARGHIFAZFM
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The Equivalence Between FA and RG

RGFIFARY X &

Theorem ()
WLAFEAEN STEGH &, WLTHENE T 8 FHHIEL,
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The Equivalence Between FA and RG
RGFIFAR) X F

Theorem ()

RLAEAEANENEGE A, WLTHAENE S BAHPIEL,

EFR
R
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The Equivalence Between FA and RG
RGFIFAR) X F

Example (1)

25 BN SOVEG AT
S — 0B
B —0B|1S|0
R E B TTVE, WIEXS BRI FA.
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The Equivalence Between FA and RG
RGFIFAR) X F

Example (1)

25 BN SOVEG AT

S — 0B

B —0B|1S|0
R E B TTVE, WIEXS BRI FA.
TG
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The Equivalence Between FA and RG
RGFIFAR) X F

Example (1)

25 IE NSO G N R
S —0A
A—1A|B
B—0|e
RYEEH LA MBI TTE, MIEXS BKIFA.
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The Equivalence Between FA and RG
RGFIFAR) X F

Example (1)

25 IE NSO G N R

S —0A

A—1A|B

B—0|e
RYEEH LA MBI TTE, MIEXS BKIFA.
A5
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The Equivalence Between FA and RG

RGFIFARY X &

Theorem ()
FLAAFEADFA M35, W LA EANEN k> 4,
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The Equivalence Between FA and RG
RGFIFAR) X F

Theorem ()

R LA FEADFA M35, W LT EANEN k= 4,

EFR
R
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The Equivalence Between FA and RG
RGFIFAR) X F

Example (1)

i —/NDFA, R

MR 2 BEFIAGE J7 ik, 28 HR B IE U STk
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The Equivalence Between FA and RG
RGFIFAR) X F

Example (1)

i —/NDFA, R

MR B AOAIE T i, 48 O R K IR S B
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The Equivalence Between FA and RG

IENGES Eljﬂﬁp% LK

o IFMNIES
o BEBEFN (FA) EZMIES
o EMFEEZR (RE) KREMIES
o IFM3TE (RG) FE4EMIES

RIEBFEEFRE T —FRIEFER.
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