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EEEIJH:H
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®EEEEERIDAELOMHD):

n R (ERRAD
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» RO EERDER
SNoDEIZEXISEERLNHS
NS DEREHZER

SRRDERNE

®ESOOTERT DN
EEENPTHDHAL, ie.
» EEEAROES
» EAONEXFIAZOSEICBTINENERR
BT7INIAVALINEETDRENDHD
. i%_ ZOEKRN—EICHETEST7ILIVRLM
@ [EHON TS AEIE. (ERIRBIZFRL:)
XiEERab
» BBl BREBOSUEDRBAICHKBAINT:
s LAL., BRAEEDRGERICIE. EEDZIRNANBE

7D77A®%Ktui

@ &3 (syntax)

s TOUSLEELDIZAVSES(GE)
@ E Ik (semantics)

s TOUSLNRTINDEEICRET H1TH
®TOYSIVITEEDEE

s X > Bk

» TS LDBXEHBHSHIERT S, COH

WA RIERTTHEATHOELLRIIANHIRY
BEIBEBTHD

AV AL DRRE iR

s, IR

WA ] Cl
BT
MR
J—F&#E1E

K B#
O—RER Sos5.

DRSS TIXEREIC)

® Xi&
e x=n| et+te | e-e
n:=d | nd
du=0]1]23|4]|5]6]7]8]9
@

e » e-e —» e-e+e - n-n+n — nd-d+d — dd-d+d
—> ... >27-4+3

XEIFEREEEDD
H(E ERFRBZIRICER T S &l k>THHENS
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EESEAREILENTHOoNSRI
Bzl

@%‘J%’\J: XEEWLD
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REEAREL TR RIS THXHIS
ELWXERB DI T, H2FII=4E o1
ORI, MXBIZELLXERDENS,

BASERRNE M

XEDEERAE
@ 132 (EME 8 ETRER D1
® & FTLAGIET A IDBES

AT ZEFE I MBS IE—EU LT
3DIZTREFF IZ D=3 D

® <> = <FE> <i$'¥.[§'>

& <EH> = <BFAA> A

® <BFA> = <BF> | <BMHILET> <BFH>

® <EEHTIEU> = <EBHF> | <BHHaEU>
<{&fHa>

ﬁ?iﬁﬂ‘]l:li:

4 R Il production rules :

@ #&iHE0S terminal symbols, 1= 7L
77wk alphabet

@ JE#RIHEES nonterminal symbols
S ET iR T H-HDES
@S > NPVP. NP > N|ANP. ...

SCEOBES (ERAMH)

Ay X Xy X,

|

EEMARKAI

A R Al

BNF (Backus Naur form,
Backus normal form)

HEOEES (BATHM)

A X X,..X,

Rt AR AT LEFN

FA-RSOHADERZ

A= Xy Xy o Xy

A=>Z,2,.. 7,

:

A X, X, .. X, 12, 2,...Z,,

Ltk
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B K BFE | HF
#Fre>o|1]2|3|4]5]6]718]9

X &2
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B ECETF | E
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&/ﬁ' T b Et Ebﬁ
g /T A B hE
SR ERL R e OF | 5T BT
i | | | el 5
2 2 0 0 1 ®ike Bes ;?l ¥ ! ggpeas
3 * 5 4+ 8. ——— #UMaCHE
; FaLRFT—REE
%513 =
s X s == pp Vp 3% EMXE 238 HRKEL—F T
n & vp==>ppvp | v Acsa  A=>aB
v BE pp=) np 5 S DI Sy A ek
p ;E’]Eﬂ_ nI:>—EI'S| /_L§ 241 Xﬂ]iajxx/f ;f@7//l@'ﬁ/ F—hr<b>
pp &Eﬁﬁlﬁ s peatS | % . 1 % Xy | |
v BES Vet 18 XIREEXE BB GEERL—hI

VP
/ S
PP P SRR S

/Pp p
1 p i L Y
O N £ feimne

2:Z,.27=> X X3 .. Xy N=m
OF MAIEESCE 2 Fa— T
Ail-EELER a RimaE S
AB FFRIHEES
X,z EbLM

IERRSGE TR TSRS ED A

S=>(S)S |e XARBEHETIXEM
eh
ST (S) e XEREBISGETIEIRE
(@)

() C @O 0))

XAkB B3GE TR TERNEFEDHI

L={abmcdm | n,m =1}
aa bbbb cc dddd

uk uDkEAET

L={ wecw | wiZ(a]|b)* }
aabbcaabb
C




XEDMHE

@ EIE, BLDGE. £FHREITRERSNDS

@ SGENELG->TH ERTHEBIERCLEENH
%, A—DEBEERT HXEITEM
equivalent T&H%ELNVS

@ HAHICETIE, ERGRAIOE RIER AR A
MNELGZIZELEDLLT ALXAERSNEHIE
N5, BEEk ambiguous %32, BEEK
ambiguous 7E3TEELNS

Chomsky /8 BEE5

® Chomsky B&/E (CUGERRBID /33— (23S Sl
PRD3%55 type-0: 55UV ~type-3:3&L)):
= type-0
= type-1: XHR{KFF context dependent grammars
= type-2: 3XHREH context-free grammars
= type-3: IE#R regular grammars
& SRR/ A— T3 T HHIRABNTE .
SGERIICIELWLVX DFEFEN S LN
o [TEEAZLNEVSDE. ERNLREE

RO

® XORHEEW (5EAONT-XFINIMN L TR EH]

T DM DEMSIE. EDBEBICK->TELS:

s type-0 MEEERHT BIZIL. TuringHA B E (&L
%)

» XARIKIFEEZERH T DICE. @A RA—b<hY linearly
bounded automata M +%5 . BE (HIEHHD)

» XARBESEEZRHTIICE. Tydadot—rvby
pushdown automata A +% . BE (T EEH D)

» EREFEFDHT DI21E. HRA—I< LY finite automata T
+5

ARA—~T kY finite automata

® FHEA—FTL2IE, 5D48
M= (Q/ z/ 6/ qu F)/ T:Tfl-’
1. Q: JREE states DHRES
2 2 (F&nd) A 1585 acceptable input
symbols DEREE
3. O: BFEA%k transition function
4. Qo € Q: #EAIKEE initial state
5. F: #& THKEE final states DES

ERCREERA R

® ERXETERTEDSHE. HERA IV TERT
EHEBEF—HI D, THHL. CD2DDFEHXLIT
%fiTHd

® LTITHRAS, ERETERSNDSEOMERL. L
FThETRANS HIEMNTES:
= 2EEBOFI
» EELEEENENEIS
s FEDOXFIA. FEDNSEDERMNESMN

® RBLLIC EREATERTESEH/ELIDIE, 3
BIZRON-EHELITTHS

ARREA b

S = cAd S,A JE#RiIREE S
Ae==>ab | a ab,c,d ¥inie S

§, @ c .@A.@d.@
=000




REMTvoado0F—k3by

Se=>cSd | od S.A JERIHEDS
c.d #inicE
S: @%@%@
#BT.dEDOFRIGSED
‘@\ =2 cEEHTHL
C d
(—HBIZIX) REYY
c( A

cFHeFEHe e o

RS B

SO NASEEDEXAEMIL, FTEDX
FHM, XAKE B EE context-free
grammar, or cfg [IZfE->TLEMEI M E
FIvTBHIEEEZLND

LT DO LS (MIZH={ZA) FEELH D
= BEERR 4 DR RE
o SBETFOESTIESL
n SCED T

XEDZE R transformations

SXAREBXEE. TEORRIZERT S
FOLE—RETILT) X LIXFEELAL

LML FEDOXIRBEBTGEIE.
Chomsky 1ZHERIZE#R T HENTES
A—BC (A, B, CEN)
A—a (AEN,a€T)

®45'543vv/\ Greibach R L<HS
g

‘Backus-Naur form

®u= EBDIIRBLTEERERIND
®< > HEOCATIATEIangle brackets T
B>
@
<program> ::=
program
<declaration_sequence>
begin
<statements_sequence>
end ;

'Extended Backus-Naur form

@ N. Wirth A\ Pascal & Modula-2 #E &9 2DIZEHA
@ 19814 . British Standards Institute A\#Z#{t (BS
6154) , #IZ ISO/IEC-14977 (1996)
ua"?a)LEﬂD =L AR BEELNH D (RLEEH 5
DEKEFDOZEIE. 29, LY
[ ] | if"i
s () ALARLOFER
= [] optional, DFY HLTHELL
- {} OEMLOBYEL
n ¥ (FCEDELEDOD) 0| ED#YIRL ( Kleene M 2 H])
.+ FCEDEOD) 1E LI EDHEYRL
n? (FCEDEDIZHRL) optional, DFEYALTHELL

BNF & EBNF D18

BNF
(digity > 0
(digity - 1

(digity — 9
(unsigned_integer) — (digit)
(unsigned_integer) — (digit) (unsigned_integer)

EBNF
(digity >0|1]2|3]|4|5]|6|7]8]9
(unsigned_integer) — (digit) {(digit)}
F7=I& (unsigned_integer) — (digit) (digit)*




[PEE =

Identifier — Letter 7'y >

—> Letter —>|

L—» Digit —

R A
S EHBRERERELLAK

e > e-e - e-e+e - n-n+n — nd-d+d —>
dd-d+d

.. >27-4+3 e
PR
e = e

|
27 e + e

4 3
RIS BN SRERERT EER NS

HESCHEMT

AN EZONTEE BXREERTHIE
S EERMEAH I ELHD
« X 27-44+3 [ZZEYOEBIXBRAENHYSS
. BBLEDZOE: 27-(4+3) = 27-4)+3
S EBRMEEAET A A
=« FIET
s BODIEFIE. * D + &Y%k
o 3¥4 42 [ (3%4) + 2 LERHT
= fE& M (associativity)
« ZELWVBERIBEF OERIL. £(FIFH)DSIENTKS
© 3-4+5(%(3-4)+5 LM

HXBAOT %

® TREE vs. EmAE
n JGERIBHEFEOTIYLGEDIERIC
. BOPBWHEEERD
s ERICERLTRILEDNTESMN?
®FSBE  vs. [SEX
n BEHEROIES MAM. EAR
& RE vs. B
» KR (#18) hoh ., Bimhbh
s ENS2EE. ELNSTELEZONDH

B ASOESE
THEZE AR fEHT 512
| Xk i RN S = PP VP
S= cAd S,A 3F%§ﬁfﬁ§ﬂ% Tﬁ%'f‘%ﬁf'f‘ﬂi& ;gzg};ppvp | v
— B AEEES Ve S
Adlicad S pp Vp D—BR A —BRp vp
S=> cAd=>cabd XK ., 5Lz =npvp = —ER A AE pvp
—cad BB 777 S—B pvp  —ER A AE A vp
=—BR A vp S—BA B E vp
=—BE8 A ppvp ..

—B8 A npvp —ER A NE % £D




LtrRIEH

Se=) aABe

A= Abc | b mA+RSEL
B d

A1 abbcde m aAbcde

m aAde
m) aABe
m S

AT 2

REE+RE

—BEEED
W AEEES
np NEEED
pp 2E%EES
ppnZES

ppnp ESD

S =) PP VP

vpe=pp vp | v
ppe=) np
n==>—H8 | AE
pe=>At | &
VE=ED

pp pp D

pPpppVv

Pp pp Vp

pp s KB

ppvp FII

S




