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2P ITIE B S W

BFRITEE MENEETER L T X AR XE

(Context -Free Grammar) = BNF 3% 7r % &k 4 £
STk V] 4 AR B S 1 3 v AL

- E DB oA aE R R AL By Sk B B AT

- Xl TIESTWEAM, BB TH— P eiE /N
2 ik

- SUFFIEE WE AR AR



R EME X
\ \ NN - letter_>Al ... 1 ZTal...lzl_
LTX%%X&  digit>0111...19
- id > letter_ (letter_ | digit )’
» A LETXABRXE (CEG) a4 1432
- RERT ARBNEAFT (HEETAT)
- FAERT: AT BWEAWEELE
ERFUATIES FRE N TEMEFME, awstmt (FEH)
- FEX: HRNAERTMELLERFTHRE NI
B k() # > 5% (F) #
KR ANELLEBE, EHE—EE 2
B : expression = expression + term
- BRERT KRR EAERT
TR AL EY BB et SRR EE



T XX R XA T
o2 ﬁ%Lﬁ%X&

é&‘éé:ﬁi"? id, +, - ()
- FER K T expression (k1L ), term (FN), factor (H F)
- AIEAF T expression

- FERES
expression => expression + term
expression —> expression — term
expression => term
term = term * factor term > term [ factor
term => factor
factor = id factor = ( expression )



SCok o] BT A By 1) F

E>E+T
| E-T
| T
T->T*F|IT/FI|F
F->(E)lid
(E: expression, T: term, F: factor)

I%i‘u%f%(ﬁpﬁcm AT ﬁﬁ”ai%f?f%’)
KR (F) A RTAT, MaXER



= (1)

- R
AL TR A B P A S B R A A
BB AP R R (4 3)
ORI WK, T E W A, ST NG E
X% 9 A7 2

- fF
- X%: E>-E
| E+E
| EXE
| (E)
| id
375 E=>-E=>-(E)=>-(id)

SECATECRG,
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7 (2)

HFHIE R E X

- WRADyER—AFERN, raAp=>ayp #l: T=>T*F

- B /R a@) FPRAEESFELLEHFT Al E+T=T+T
HE5: = = a=Ee

SHESRESFRIY: o

- W THEMEE o

- WmRazsBHB=y, Wrazy

ZA—FHH LTI S

- o=, HampHarF TP
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CEVGES

. A

A (Sentential form)
WRS = a, A 2akt & ik SHy A Al
AR EaEAERT, XAaLERT, Y

i 8

. #]F (Sentence)

°® 'L%

XEWAFrta REeAEF T/ =8 ai
=

B
XiEGHEE wtoeGH A T H 45, iEHLG)
wELG)F I HRX HwaGH T, HS S w

PA

o

12



Xk R E R EIE S

BB R NSUE I REF TR, ISR AT
AATHES

- X%G: S>aSlalb, L(G)={a(alb),i>=0}

- X%G: S>aSb |l ab, L(G)={ab", n>=1}

| KHG: $9 (5 e, LO) = UK AR 5

C HATIE G B L
- FGE R ENEHELF
- JEPALA ey A B AR A G A K
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T8 3% AT

O :

T E R H A

Besh R AR5 R Sk BRI 5
BN THRNIE RFLEN S, KBNS Re
BRI R T RFLEN S
GG R T A A R — K R

E RS AFERK, BT8R NEE A ET & RN

P P ALY B R AR Y SR AR T i — A
—RIE = A AT AT B A TS

18 R A — By o Koo T
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T8 3% A ey B

x#: E>-E|E+EIE*EI(E)Iid
A F: —(id +id)

F
/ \
— B
PN
) -/, — /, > ( E )
HEFWEE LT AN
- BEENFEEX W RLEE E  + E
BT RIS LT, AL | !
2 e id !
BIMNBERNITT RFELLEHFT 43 - (id +id) [y
SN S B R R N A R — K R -
BERAREAFEER L, ETEENLEEER s
[

PG P LR | R AR SR AE T o — AN A 15



=77
- E=>-E=>-(E)=>-(E+E)=>-(id+E)
=>—(id +id)
E = ﬂ/E\E = /E\E
T

e Y NN
AN AN SN
N SN SN

(A (R

id id id

P 4-4 HES (4. 8) AU LSBT I 1) ;



) 3 A7 A0 AT Bk

A 7] % 376 F 71
A A B
(H#h: ER&*R) (A : LT XEHXH)
% 376 F 71 A

ETXEXEF LG)

IEN3EF L(r)
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T R UE AR IE N SR 3k R (1)

o« BT R E I IE N 3k X wy fe 7 E g
- PR ey IE USE F AT DAGE R STk
- ER B CEER IR AR BN Rk X

. Y
FEATIENEE A HE N —NIRAZIEE W LT XX X &
L(r) R mEN RZE R R L WIEE XFqR R T X x E
H AR - HEAREH
e —MEMFKER, Le) = {e} - S>e
WRaZL L —NFE, razEN - S2>ua
F#E X, L) ={a}
I3 44 2% B - AWM IS B
wE: (@), L(x)I(y) =LK vLy) . ##E: SOXIY
HH: (), L)) =Lx)Ly) . HEH: SDOXY

A& (x), L((x)")=(L(x) ) . HA&: S>elXS o



b XA R SCE A IE N R R (2)

. EY (%)
S5 I 7 7= N ) U = N

- H4&S>aSb |l ab#iit TiEEL{a" | n>0}, {ExA
75 ik FIDFAR A
- B ADFARA| B EL, HXPMDFAFKIMRK S AP 4 7R
Alatl. ey N B, AR E AR — MRS Bk E sl
EFINMTENa HENE —ASRESE#]), HB2a: BHHDFAR
AL, ab' bR B R EZRA, Ehab b Rk g2 R A
ANV AF AV ERITHR (MRERLE, 728! )

20



i (1)

» XHERBHARFRITEE W ABSIEE
- EREeE, thdn, ARRE L E B R ORI K& A
E T XK Tk
- HRiEESTEEXWIEE R BRI ENES;
%\?ﬁﬁﬁi@)‘ééy\ffﬁ%%ﬂ%/%ﬁé\ﬁc%\ (7=
£ 7

e X EWE T

e
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i (1)

© EHATEBRWTFBEOMNZA, FTEXCEBUAT
A
- OHBR =X
© UM SR BN — AN T A RS BT R 47 A
- HERAE®)
- ERAE: LEF N EALERFARGNE N B, FEA
T A Aa, NARZA K =2 L T8
- RIMAENET
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— X (1)

- Z UM (Ambiguity): AR — AN 0k UL FEA
BT RS RIBE DA, XA XERAE =W
o 18| x%: E>E+EIE*EI(E)Ilid
- E=E+E=>id+E=id+E*E=id+id *E

=>id +id * id
- E=E*E=E+E*E=i1d+E*E=id+id * E
id+id*id . -
e PARN PARN
E + FE E * E
| N AN |
id E * E E + E id
wrRsR® L L
a) b)

K45 id +id = id AP REETE W 23



— X (2)

- BRFRITIET W XOERE 2L =W
TN —NMEFASM "EH WER
- WwXFEE>E+E|IE*E|(E) |id M x4 F
a+b*chH a+(b*c) ok (a+b)*c nono
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Z U R (1)
TXHEWRIE: SR “Ew ERATUER—E

HERZER AR 28
WiE ik, MTH AN S HESAT XER—EW
WL, HEERZHHEERER, REEZERNER
RERTHT, EREWELAEFLEEZSUM LTS
WIRAA — M dEs, HERZ Uk

% ¥ \
- E: E>E+E #: EDE+TIT
| EXE T->T*FI|F
| (E) Iid F>(E)lid
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X R (2)

=>id+id*g
e \ E/’T\
/ \ N
E + E
; iL - ,

E: E>E+E
|E*E
| (E)Iid

E=E+E=>id+E

=>id+E*E=>id+id * E
=>id +id *id
=FE*E=E+E*E
=>id+E*E=>id+id * E

o E>E+TIT

T>T*F|F
F>(E)Ilid

E=E+T=T+T=F+T

=id+T=id+T*F
=>id+F*F=>id+id *F
=>id +1id *id
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Bl TN 1] T 9 18 % A

K H N B A 3 TR R AT

- MRS A (B R REAS) s, BN
T, HBRERKF, FEMEMAEENZEE

- AN THRAEES
XS NF ARG BT A
Aol By ... T b R A R
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e 3 T 818 % A (1)

- BNEAERT NN T -AEE/ER, 2R
U4 3 W AR AL A T A B Y 2 A

- S=2>.. bool S() { ... }
A ... bool A() | ... ]
B> ... bool B() { ... }

o BREFPATIITRAF T LI 45 S0;
- HEEEANRNE B EA 9 R ITEK bofiti(r)n{ .
. REFB: MAFAER } |
- A X X, | Xy . e g g R A R A K2
RIKIFEX ~ Xy~ Xy JEXTER, JFaE
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e 3 T FE 818 % AT (2)

bool A() {

A2t ( éf\ 2,::‘1: 51%\]i ) if nextToken is ¢
consume nextToken;
return true;

return false;

}
bool A() {
A XY7 if X() && Y() && Z()
return true;
WRX/Y/ZZ AR, NI return false;
X() AR IR A 225 45 B9 R AL )
bool A() {
A=>X | Y| Z if X() return true; else backtrack;
if Y() return true; else backtrack;
BN R Qe Rk if Z() return true; else backtrack;
B BB A 818 i 45 Al return false;

} 30



i 3 T P A o B B

XE: SDcAd A-Dabla; B &E: cad
5B

- A EHS, EEE A RS D cAd

- BN HcE AR R et R, 4k 4 B KA

- AFSRBEFTERADab, aS A walL e, Ebfasy

N\ By d A T i
B#HLEFT PN "4ERADa, aGmAWafICi,

A E SRAR R R 5)SE

S>cAdF g ids T— M AdIT R, %4

y -—H

5 ﬁbCadES% ] F
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— AN AR Y L

XH: A2 Aa

bool A() {
if A() ...
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7o % A

- A3 A X
- WMRAXEFAFALERFTARRAS Aa, o
Ak R e i VT
A H (L A% )

- XEFHFE WA D> Aatl 77 A K

E Ui T By 38 % A SR T je A0 22 2 3% B9 1 L,
R EH R A, [E7 8 KA Ly soR e P
22 e 3% A
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B i 389 Bk (1)

Bk AL TATELEA S
oy 1 7%
A2 Aoy | ... T A, 1 By | .. | B,
B 4R
A2>BA ... IBA
A2aAl ... la, A le
W BAKE Ry & UL MBIT K,
WER EFEANHE Mo
A BA
A2 Aalp —
A" 2 aA' le

b)



HEAE TN HER (2)

F: A2 Aa | B

bool A() {
if A() ...

B A D BA’

A 2aA’ | ¢
bool A'() {

if nextToken is «
consume nextToken;
return A'();

return false;

35



B A i 3 UE B R B

E—TE'
E—E+T | T E'—+ TE'|e
—-T+«F | F — T—FT
F—(F) | id T'— =« FT' e
F—( E ) |id
A2 Ao | ... 1 A, 1 By | .. | B,
!
A2 BA ... IBA

A2aAl ... la A e
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B % 7 % )3

HREZELAHE AN T EF TR ERE N Z PR
T A By 1A B A 6
- XHFE: S>Aalb A>AclSdle

S => Aa => Sda

[B] % 72 6 VA 40 7] K PR
HIRFEENRA (LH) 4337
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% I3 T B AT A R

7 =
- BTN (F5F)
- BTN (TAEEMAT & 2 F AT )

R R
- HFEEHR (BEEE)
bool A() {
A=2>XI1YIlZ if X() return true; else backtrack;
if Y() return true; else backtrack;
[E] 4 7 2Ok [ if Z() return true; else backtrack;
s 2R A BB A return false;

)
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T TN oy 38 % oA

AN 8 A 3 1 R AT
MAMT R AR 25 B 4, R BAR T, R MR R

| ZE&AN4 R
- N TR
FARH B
- BRET A B R e B AR A S N RS PR A S
- REWZERNEFHSMANFTHATIER

Ky B MR AR
- A XX, | Xy L fn e e R AN A R
- BEBEBT—FA, TN EFAE AR, B % E
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TR 59 A i 18 A

W E AT 287 5 18 5 W AT 5 &

RN A A B A A S A T R Y R A S

- BIAEET—MAANG T REFXAN AR

- A SN WA TR A

(il
XiE: A2aX 1 bY X=2xxx Y2 yyy

- BN axxx

LA A R AR AT R TRk T

- XFE: A2aX laY X=2>xxx Y2 yyy
BTN axxx

FRIAENET
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e B B 7 By Sk R 3

5%

- ' G

- R FMERELT AR T U

- kT NTHNEAGEFTA, Rhewip

B %N 2 SR A Y KA TR

A2ap |l ... lap, |y
A2aA |y A2>pB ... 1B,
H oy &1 Padr K8y = £ AR

43



PN A i+ LL(K)

L: left-to-right )\ 7 2| & 9 #%
L: left-most &% £ i &

k: 1] 7l BT =

- G HP, BEk=1, HFLL(1)

SN A AL SRR A R, A
FUMENFE, FONEGE 0~ 4 R
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FIRST

 EXTFRUBAMHAE, 50BN
R AR (R RE AT

a7 B ORXAB, T A\ £xa ..., AL E»~4E
NA > aty b B X1k 7
- o= a...

A b, AT < XFIRST

46



FIRST

- FIRST(a)
UMl RE B EHFTHES

S
// \X
o A a 3
2N
Y
- FIRST & 8y &> PR ¢ {1 FIRST(A)

- AW FEE R A>al B, HFIRST(a)fFIRST(B)F 48 5
T—"M N5 Za, #Fa€FIRST(a), MN&EEFEAD a,
%0 € FIRST(B), N #HFA> f
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FIRST ey 11 & 77 i

1+ ZFIRST(X)
XRAGRT, WLAmX

XEf4EHES, AX> Y)Y, VB E R
4 Faze FIRST(Y,) &, AF 4 417 fma

HEFIRST(X, Xs... X,)
A NFIRST(X,) ¥ i 4 7 5
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FIRST ey 11 & 77 i

1+ ZFIRST(X)
XRAGRT, WLAmX

XEFELEHRES, HXDY,Y,.. Y EFE R
W RaZe FIRST(Y,) %, A 2 A 7 fina

HEFIRST(X, Xs... X,)
A NFIRST(X,) ¥ i 4 7 5
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X1

- A2 BCI| XY
- B2>e¢ C=2c
- X=2x Y2y
- FIRST(A) = {c, x}
X2

- A2 BCI| XY
- B2>¢ C=2c¢
- X=2x Y2y

- FIRST(A) =7

50



X1

- A2 BCI| XY
- B2>¢ C=>c
- X2x Y2y
- FIRST(A) = {c, x}
2

- 52 ppAqq

- B2¢ C—2c¢
- X2x Y2y

- FIRST(A) =7

A BC | XY
W pPqq

Y

51



RS}
<31 )&Yﬂg
- A=> BCI| XY
- B2 C=2c
- X=2x Y2y
- FIRST(A) = {c, x} o LO\N
X2 B\ N
- 52 pprAgq A 2> BC | XY
- B%E C%g iﬁ)\ppqq
- X=2x Y2y Y

- FIRST(A) =7
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FIRST (v2.0)

ERER TN TEANF, EHETE/ LM
X EFAEN GEE RE—NMET)

- Ypra A ExAB, WA\ Exa ..., Ak
NA D aly b EF T E T 2 —
- X => a...
- aZs e, HBWaFfsk, WaEEANGE Half A2
- B EX ARG REE M, AR

11736 7 LA 38 %, B 3
- EM, #1%E XFIRSTAFOLLOW

W
s

E
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FIRST (v2.0)

- FIRST(a)
AUt PR B ERFTHNES

- wmFRa= e, #LetEFIRST(a)F
B
c >
- FIRST & %8y = > RIERF ' ¢ At FIRST(A)

- AW FEE R A>al B, HFIRST(a)fFIRST(B)F 48 5
T— AT 5 Za, #a€FIRST(a), N&EHFA > a,
%4 € FIRST(B), N #4EA> B
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FIRST®#y 11 & 77 % (v2.0)

1T ZFIRST(X)
XEREAFS, A 2dkmX
XEf4EHES, AX> Y)Y, VB E R

1 2 afE FIRST(Y) # , He#FIRST(Y,), ..., FIRST(Y,. )=,
2 Jna

41 B e e FIRST(Y,), ..., FIRST(Y) %, 7 4 47 fue
XZEAEHFEHX D e, 2R ne
1T ZFIRST(X,X,...X,)
T NFIRST(X,) ¥ pr A dEefF 5
# e e FIRST(X,)®H, #mAFIRST(X,) % i dEe 5% ...
& e fTAFIRST(X) F, timAe
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S
FOLLOW N T
o c/ ; &}
° FOLLOW(A) a {F l"()]JII)W(;-—'l)'fI
M FuagR d EREAL MR EFENES
Blan: S > aAaB, %454 5a € FOLLOW(A)
- FOLLOW & # 8y = >
WEBEADa, Ya=>cflt, FOLLOW(A)T LA B A1
RS S A R
Blam: A2 «a, Wb/g TFOLLOW(A), WwRa=>¢,
LM AN FTRD, WA USEFEADa, HHARKLE
*Te, MEAEHEBRED
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S
FOLLOW A
= /; 3
. FOLLOW(A) o 1 FOLLOW(A) 1
T i e S B T R R A AT B S R B
Blan: S > aAaB, %454 5a € FOLLOW(A)
- FOLLOW & # my = >
WEAD>a, Ya=>er, FOLLOW(A)T L% Bh # A
PR o P A K
Blam: A2 «a, Wb/g TFOLLOW(A), WwRa=>¢,
LA 2h, T EEAD> a, EHARLE
*Te, MEAEHEBRED
- S 2 ppAgg A > BC | XY mAN: pprqgq
- B2e C2e X=2x Y2y
- FIRST(A) = {x}, FOLLOW(A)={q} .



FOLLOW &y 11 & 77 i

RS

- KRG R AES Im AFOLLOW(S) #

- R THEHENAN A=A, H 2 g wFOLLOW £
GAF K N b

R H AT E RA D aBB, # LFIRST(B)+ Fr A dF ey £5 5 %5
#n A\FOLLOW(B) #

WRFE—NTERA D aB, HFFEA > aBpHFIRST(B)
W4e, A8 2FOLLOW(A) W fr 4 4F 5 # in \FOLLOW(B)
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FIRST/FOLLOW # 17 5 (1)

 E>TE  E-S>+TE le¢
CTSFT  TS*FT e F->(E)Iid
FIRST& &-myit &

- FIRST(F)=1{(, id }

- FIRST(T) = FIRST(F) ={ (, id }

- FIRST(E) = FIRST(T) ={ (, id }

- FIRST(E")={+, ¢} FIRST(T)=1{*, ¢}
A 3 BN A A A Y FIRST £ 4

-~ 4u: FIRST(T E')=FIRST(T) = { (, id }
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FIRST/FOLLOW # 17 5 (2)

 E>TE  E-S>+TE le¢
CTSFT  TS*FT e F->(E)Iid
FOLLOW £ & it &

- FOLLOW(E)={$%,)} //EX T4/ 5
- FOLLOW(E)={$,)} //E>TE

- FOLLOW(T)={+$,)} //E'>+TE
- FOLLOW(T)={+%$,)} //T>FT
- FOLLOW(F)={*+$,)} //T>FT

AN N N N
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L: left-to-right M 7 2| & 9 44

LL(]-);\C\/\’ZR: (1) Tflgf%%(is;\%g%&%

CE A XEWEERATERAD al B
P AR TafEfFatnfal v 4 5 W Dladf Sk iy &
afifz % R — AN A 2
WELT T R, I 2af ik T MIFOLLOW(A)
P R 2B 4F 5 T Sk iy &

- FMT
FIRST(a) 5 FIRST(B) 1~ 48 2 (& —~ =)

% e € FIRST(B), BIf=>¢, #s 2AFOLLOW(A)f
FIRST(a) 5 4838, RZIFA (=)

BEFR, REINMETHTHE— ERHMTN £ X
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LL(1)>Ci% (2)

» XMTLLA)XH, FUEE W TardE T,
MR AE LA B N\ AT 5 R TR B A R
- AKX stmt > if (exp) stmt else stmt
| while (exp) stmt
| a
- i if! (exp) while? (exp) a® else a
L B AEREM AL, A Astmt > if (exp) stmt else stmt,
7% 2| 4] ALif (exp) stmt else stmt
. A ERIEM Awhile, B4R HHE —AstmtRF, HEFT
# Kstmt > while (exp) stmt, 4% %|4] #if (exp) while (exp)
stmt else stmt

BRI Aa, wFE & NF T stmt > a, 157 2lif (exp)

while (exp) a else stmt ...
62



UM 7 A7 2% 1 15 B %

- N XEG
o Ry I AT R M
- DR, FAEHR (IT) X AEHF (B)) > FEX
- B R, MIEWMANLLE LT N A R
 RTFXEGHEAFALRAD a
1 FFIRST(a) W By G AN Ea, A S atu )\ EIM[A, a] &

n 2 e e FIRST (o), #F 4 3 FTFOLLOW(A) & NE5b, &
A2 at it N\ EM[A, b]F

- R EEFTR W R 84 B WL \error
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T A 2% 89 B F

= E>TE' E'S>+TE'|e
I

T=>FT' T'%*FT'|8 F%(E)|id
FIRST £
- E,T,F:{(id} E:{+ e} T:{% ¢}
FOLLOW &£
- E,E:{%,)} T, T:{+%)} F{*+%)}

e 275 3 n %tﬁ% ( ) 3

E E—>TE E > TE

E E' - +TE' E el E ¢

T T - FT' T — FT'

T T e |T' —+FT' T 2 e|T —e

F F —id F — (E)
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T 2 A7 2% % R0y Bl F

. X3 S>ifEthenSS la S >elseSle E->b
~ FIRST(eS)={e}, #/2S' > eSEMIS, e]t
- FOLLOW(S)={$, e}, #42S > et £M[S, e] #

+ LU AR =SV, T A R = X

e MATES
a b e i t $
S S > a S — iEtSS’
g </S"—>e\> S =€
' s
E E—=b
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LL(1) 5% oy 3% V3 T & 2+ A7

W T BB AT AR ol — S A 4 R

G ASEF TN T AR, 2R AT
2 A A 45 AT X H 25 A

[ DA R R B N AT T R PE — HaE R R A K

A2>XI1YIlZ

bool A() {
p = M[A, nextTokenl; // #42H ti #3772 ¢
if pis A 2 X return X();
if pis A 2 Y return Y(); _ .
if pis A > Z return Z(); AEHAEETR
return false;

66



AF 3% 17 8y T oA (1)

HHTE TN (BF) KKK, Z22%F %K

CERA) =it

TR AR B VAR, ST 3k T 6 A

c EBTE TR, RIOEE
T W A AL R A i B BT A

- AT HRAEAWNELERT, BFELAH~ERXEFH

CE KA E RSB HEE, HILRFEILE
A A TS, UEHKIEEGGANLEFS S
HTRANHIERZEREERTIHON 3w, BT
DL A% R 77 X AT =
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AF 3% I3 8y T 24 (2)

AT BB AL R T AR
Wha it , HFRLET K TS (F19)
WRKMITRALLE RS, W2 RWMANHATER
WREM TR R FALERT
i FRL UM AT e e o 4538 2 1y = 4 X
AR TUR 7= e SR R4 7 o R 4

X BT Sk By UM A AR T LU R A B 3R 3 AR
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A7 I 3h 8 T A A7 22

RS FI e, w _—

ZLEANRA, W i) w

E%\T%%U)\ ﬁB/A A a|+|b|8

S B uwa w /

R adk ﬁé’“\']’é@ e mggﬁ -
Hr A\ w' o 1; l

ﬁi /)”'Jév\ ﬁﬁ' 5&[? Ti)qﬂ $ Wil

MIX, a5 & X, 1% itk

FE A Ei WA BIL BT a0 —Ajpbr s m B4 2t
JE A
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T 74 H %

N Bw, TN AT RM
il wRwERAT, MHwlxrLs®EST; &N RS
(1) wdaftt: W AZ AR F hws, KT HSS, ipIgHwly F — T 5
(2) AX=RWFT, ipfgH MAFFa
if (X==a) XtH1k, ipm el #2h /| 545445 ER K
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for (G WA EAB — )
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if ( coro(I, X))k AR CH)
¥ coTo(I, X) A C H;

until {ER—FEFR ATV EM AR C
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else AR HiRK 5 FIR ;

107




LR 47 32 8y B ¥

\]2. (WE=2>E+T RQE=>T
- X G)YT>T*F W) T>F
(S)FQ(E) (6)F9id
ACTION GOTO
& id + * ) 3 E T F
0 89 54 1 2 3
1 s6 acc
2 r2 s7 r2 12
3 rd rd rd rd
4 35 g4 8 2 3
5] 6 rb 6 16
6 85 54 9 3
fi 85 54 10
8 56 sl1
9 rl s7 rl rl
10 r3 r3 3 r3
11 rh  rH b rd

108



LR A 1t 42 89 B

o id *id +id
F s i A ik
(1) | 0 id «id +id§ | f5 A
(2) |05 id «id +id § | #H1E F — id HEY
(3) 103 F «id +id§ | #HHE T — F HZy
(4) | 02 T xid +1id§ | FEA
{] 027 T + id+id§ | 84
(6) {0275 | Txid +id§ | HEF — id H&Y
(7Y | 02710 | TxF +1id§ | BT — T = FIA%y
(8) |02 T +id§ | #iEE - T 13y
9) |01 E +id§ | FEA
(10) | 016 E + idS | F2A
(11) |0165 | E+id S | ¥R F — id 194y
(12) | 0163 |E+F S| #4E T — F 154y
(13) |0169 | E4+T $ |44 E — F+ T
(14) { 01 E § | =

109



Simple LRiZ % 34 & ) 4 3%

- DALR(0) & zh #. 2 At 8y SLRIE i - A & A 3% &)
- HER T CEGWLRO)EM TR L I, ... 1, )
- CRA N IEL, 40Xk B ACTION/GOTO% % B #1 T
. [A> aaplfl ¥, HGOTO(, a)=1, N ACTION[, a]="#A\}"

[A> o)L, #5423 FOLLOW(A) % fi4a, ACTIONJ, a] =
A D alT 4"

R[S > S1ELF, 24§ ACTIONY, $]3% 4 "#: %"
. WRGOTO(, A)=1;, 4#EGOTO%#, GOTO[i, A]=]
- X A8 4 ik A "error”

o WRSLRAAT R B A w7 K, % X% B2 SLRHy

B a3 kA, J&H%FeFOLLOWA)F A EKS, HU REHAN

110



SLR % #T 3 A4 1 Hy 1 F

&L
E'>-E E>E+T E>.T
T>-TF  TF F>.E)  F>.d

ACTIONJ[0, (]=s4 ACTIONJ[0, id] = s5
GOTO[0,E]=1  GOTO[0, T] =2
GOTOIO0, F] =
Wl E>E+T E > E
ACTION[1, +] =s6 ACTION[I, $] = £
WEL: TDOT*F E>T
ACTIONI[2, *] =s7 ACTION[2, +/)/$] = JA4E > T

111



AFSLR(1) 5% ey B F

- S2>L=RIR

- L->*R lid

- R=>L

T IEL

- FAIE
ACTIONI[2, =] = s6

- B ZANTUE
ACTIONJ2, =] = 1A
IR > L

Il:

- §'5.5

S=-L=R
S—-R
L= xR
L —id
E— L

S'= S

IE:

I,}l

I._li

5= R-

I = =R
R — -L
L—-+HR
L — ad

: L—=id

. S=L='R

R —-L
L—-xR
L= id

: L — xR-
: R—= L

: S=L=R

112




SLRE % -4 4 89 55 = (1)

SLREBLA A o 0 5 8 77 %
- FEREA[AD o], HEAD e T HANAER
T—MaANF T UEE MR FREAZ &

632 b 4% 7B B 755 8 3 a
W RBAXTF AT s A A B AT 2%, AP 4 B E X AE F A A A o
WAEAZ G, P RMNIZIHA 2> ald4
AT VA 29 B S i s ] DA RS AR o 2B H B

117



SLRE i 24 4 89 55 = (2)

[Aea]ﬁ%ﬁiﬁ%ﬁj%/ﬂﬁlﬁ

HR[A D alHAEXNMTEF, REEF BN/
édaﬁjéﬁfff%, RAB B, Bk K

M[A > -a] 2y & 2B > p-Ay W AATF
MEyaBADaAY, REMB2 BAyTH A
BlAZ Ja

D, EEEAD aAHHERT — M ANF T RYH
F— M7, 1B ALR(0)H & + 71 e 54 2 X5 &

118



¥ 58 A By LRIE % 247 48

- MWWLRZ % (LR %)
- I[A S ali, EHE WA EF T AT
(R A LRI E)
W B A 5 (8 ) B K Z BT A LR(k) # dvk
- EMUETURSANA M ELF S, EERERS

. WA ELR (LALRY i)
- ETLRO)B &k, EEANLRO)T A A © 1 &/ =
- TR 18R TSLRF i, H p#r R FSLRp T k& — K
- LALREZ 7 ML AR K E 002 FikiTiE =

119



LR(1) 7

- LRI F®EE Z 15 8K R — L2435 1F
- ERRmMEA ST TR —BLROKRA, A
£ AT B R % )3 4

. LR()AHFHR[A > aB, a]
- AN EWERT, TURAERTHES

- AR TR REWIBASD afHATIAY, THERE T —
NNEE L Za  a e FOLLOW(A)

LRAERM, BAFELEEa, attHE T—HhA

120



LR(1)7

o« WR[A D a-BB alx T T TR RyAEK, WA
[B > -0, b]ﬁ?)/ﬁ%(%f%ﬁzsﬁﬁ?
S = 6Aw = daBpw = daBxw = daOxw
bR 7 xwiy 8 — M5, Bxw ) ZHb=%
WExd e Nb=a b = FIRST(Ba)
o« WR[A D X, a3 TH Ry AR, AL
- [A 2 aX.B, alx Ty XH &K

121



LR(1)7 &4 1€ F
Foan[A > a-, a], #8245 HR %K
FHtn[A > a-BB, a], Byt E[B > 6., b]
- [A> aBB,a]>[B>-0,b] >[B=> 0, b] b=FIRST(B)

- FEXAD aBpHE B EE T [B> 0, b]
- HBA4B S 0

122



HiELR(1) 7 &

-« LRI S 7k 7 19 3% FrLR(0) M &£ ik K L, fH &
CLOSURE#GOTOH Fr A~ 7]
#CLOSURE® , % i T[A > a-BB, al£ & #HH[B > -0, b]
i, b /£ FIRST(Ba)

SLR() I E F i EET[A 2> a-BB,al, &F: af
FOLLOW(A)# , 3 é;m

1 46 T XA

AR SRCLOSURET & i, 3 7= A By T4 23X > 41

124



LR(1) £ # CLOSURE & 3
EEAENB > vy, b]it, beyEE T E

SetOfltems CLOSURE(]) {
repeat
for ( I FHIEATR [A — o-BAd])
for ( G'HFWIENTHEXB = v )
{for ( FIRST(Ba) P A& L5775 b )}
¥ [B — -y, bl IMAFIEA T,
until FNEER T HFINATE Z 100 ;

return /;

o [if (@B > Yy AETH)
LR(0) T £ [ &.: { :l‘?yB—wfyﬂIJ)\JtP;}

125




LR(1)% & 8§ GOTO £ %
FILR(0) 7 4 # GOTO £ 3 3 A A

SetOfltems GoTO(I, X) {
T wtafb Az
for (I HHVENTI [A = - X3,d])
P [A = oX-Bd IMAFIEAE T H;
return CLOSURE(J);

126



LR(T) 7 5 7k vy Ay 1% %

FILR(0) T 5 7k 1y A4 1% 5 7k A0

void items(G') { l = l
4 C WAL HCLOSURE({[S" — -S[8]})}
repeat

for (C HHIENTET )
for (BAXBEMS X )
if ( coTo(I, X) IEZHATE C'H)
¥ coTo(I, X) A C Hi;
until fHAFHTEMAZ CH ;

127



for (I L [A = a-Bf,al)
for ( G' HINEANTH:X B =7 )

LR(1) % & 7 7] -+ for (FIRST(da) ity i5 MALEFS b )

¥ [B — -y, bl INAFIES I,

- WK
- §>5S S>CC C>cCld
- Ml EAGOTO’E %
- 1,=CLOSURE{[S'=> -5, $]} =
{[S'"=>:5,%],[S=> CC,$][C—>-cC c/d] [C—>-d c/d]}
- GOTO(I, S)={[S'=> S, %]}
- GOTO(l,, C)=CLOSURE{[S > C-C, $]} =
{[S>CC,$],[C>cC %], [C>d 5]}
- GOTO(,, c) = CLOSURE{ [C = ¢-C, ¢/d] } =
{[C 2 cC, c/d] [C—>-cC c/d] [C—>-d c/d]}
- GOTO(, d)={[C~>d., c¢/d]}

128



vZi

LR(1)5 &y GOTO

Io S &
Sf—>‘S;$ Sf'_}s'a$
S—.CC,$
C—-cC,c/d
I C_ 15
Ca-d,c/dc SC-C.8 1 s=ce,$
QC’—?‘CC:ﬁ
C—>'d,$ Is C 1o
N Ay H ? : K
THANERT alooas o 7
. s /
- L, I AR IR / 1 //
- 141 17 :g E \——d_/i_... Iz ///
i I I _EJE // C—d,$ ’
8 Lo [P, v 7 v’
C—c- C,c/d ; LC—=cC- c/d
1045k A Coeield |
C—-d,c/d y
id v
\ d — Ly
C—dc/d 129




1

LR(1)7E i A 2 By A4 12

& R

- MEAFLRO)AERC = (I, L, ..., I, }

- RSN TIWEL, o EwT
[A > a-ap, blEFEF, HGOTO(, a)=1I;, 7§ .2 ACTION[;, a]
="#HN]"
[AD -, alfEEF, #4ACTION[;, a]="#BA D a3 4~

SLR: [A > a-]#£L¥, stFOLLOW(A)¥ fia, ACTION[, a]l= "#A > ald 4"
[S'> S, $1ET &+, #2ACTION[;, $]="8&%"

- GOTO#%7: GOTO[i, A]=j, wHGOTO(, A) =1,

1% 7 L5 Wy 4% B Jyerror
- WmRFEAWR, WA ZLRQ)H
MEWRAA T[S 2 S, ST E

130



LR(1)3E % 247 2 oy Bl F

(3,6), (4,7), (8 9)F & 1E & &

R Y —LR(0)H A 4 2 T R

p

IO S Il
S —-S,$ 18" =58
S—-CC,$
C—-cC,c/d
1> C Is
C .
= ’CMC SC-C,8 S—CC-,$
C—-cC,$
(& .
—-d,$ - A
— = (C—¢ - C,$
C—-cC,$
A C—d$
/
’
d, 17
/ C‘%d,$
v A
c I3 C'___[ Ig
C—e-Cicld 1| C—=cC-c/d
C—-cCcj/d |-
C—-d,c/d j
yd ¥
d N
C—d. c/d

S'2>S
S>CC
C>cCld
%‘.E ACTION GOTO
c d $ |S C
0 s3 s4 1 2
1 acc
2 s6 s7 5)
3 sy s4 8
4 7 r3 r3
5) rl
) s6 s7 9
7 r3
8 r2 r2
{ 9 r2

131



M4 LALRIE 3= 047 &

SLR(1)1% % 247 3k 6y 2947 66 77 3K 54
LR(1)3E i 2 AT R BV R S ER K

LALR(1) & 52 2% o % H Wy 77 i
- R ACEASLR(D) # 3k A K B AH R
B4 7 (B MLALTE KM A LA F R THE 3

132



LR(1)7E & 24 < By & 51

A7 W W BT LA
[C> d., c/d] vs.[C>d-, $]
RA&4: TANES Ho/dN
227, KSR
W7 a4z E A K

o R AFARRT 8 8 T4 378

47, W BT A FIL T # 3 4
A, A2
R, {BH W kS

IHQ‘. RE_E ACTION GOTO
c d 9 S C
0 s3 s4 1 2
1 acc
2 s6 s7 5!
3 s3 s4 8
4 r3 r3
5 rl
6 s6 s7 9
7 r3
8 r2 r2
9 r2
i
S'> 8§
5>CC

C>cCld

133



LALRAZ#T 550K 1Y 2578 B A8

FHEAMEAZCHLR(D) T %, e 6w
K =TI
- TEWBNBRETNE — 2 ENES

LAl e s 4 2{ C > d- )

Ll 0{C > cC,C>-cC,C>-d}

—MLR(1) T 5 By 4% 2 —/NLR(0) T &

GOTO(, X)ty & o R I Z ok 2, H b # a3
I £ sy GOTO B #r 4 7 DLA-3F
RERREHZE, HAMLT ULEIGOTOX %

134



Bt 5l R ey K

Ef%%JEP%E’VLRO)&J\%%E%%‘ZE%@J
LALR(L) 3 %, #1550 &
EHF 2R EBNHL R
- Bk eEHZEEALFEBN LR, B FETB
> Bay, _|F[A 2 a-, a]
K o0 # 6t T LA M E Bz, E A IR AT
HIME T AEHE[B > Bay, ], WA a,alsbihrE
EANmMESF, WLAXANNELACEFHEF R
G2 TR ITN VT4 R, B R A E 1% R
FE A NI4T 4

135



& 5l R E 29 /3 29 9 ey Bl

Sk
- §=285 S>aAdl|lbBdlaBelbAe
- A2 B—>c

&% : {acd, bcd, ace, bce }

BT ZFachy igE: {[A=2>c,d],[B2c,e]}

éﬂxbcg@ ME: {[B2>c,d],[A>c,e]}
%%Fz)%é@ & A {[A>c, dle] [B>c, dle]}
- BATHEAEN R NiZEc)d ) Rk Ak ZB?

136



LALR 7T

. B

|

A3 B %

#@ﬁﬁé EULR(l)Iﬁ%ﬁ%C = { IO/ Il/ Y In J
HTLR()F ey g8, WA A7 Zz o miE,
X BT E RN I I &
2C ={Jo Ji - ] V45 BV LR(1) B & 7R
¥ FRLR 47 3 45 15 77 %45 B|ACTION % (i R F A4 K, N
ANk A Z LALREY)
GOTOxmyafiE : %2 — 4 Z MR I & (A%
L)w it &, 2KEAmGOTO(l,, X)E A A4H | Z G 1y
W& W I, A 24GOTO(, X)=K

18- 5| b 247 % Fr 4 LALRYE A

137



LALRAM 7 %t 1) F BN
S>CC

LR(1) T 4 # b A = % 57 D& o Czecld
- Lg [C> cC, c/d/$], [C > cC, c¢/d/$], [C > -d, ¢/d/$]
L [CD d, /d/$]

- L [C > cC-, ¢/d/$]

GOTO(I,, C) = Iy, (JEGOTO(I,, C) = L)

SN,

ks ACTION GOTO
& 2 s 15 ¢ ik ACTION GOTO
0 s3 s4 1 2 ¢ d _§ |5 ¢C
1 acc 0 s36  s47 2
2 s6 87 5 1 acc
3 |3 4 8 ‘ 2 |36 s47 5
g 13 13 | [36 |36 47 | 89
6 s6 s7 9 IT; S r:il
7 r3 | 39 2 12 r2

{ 8 2 r2 £ 2 e 1]
9 2 138




LALRZ#fr 4 A LR A7 25

A BEAE S E AR B M BT, LALRIE 3= 447 2 F1LR

B AT = N S B 7 B T2 T
BFCRAL TR, ERRAFI 280 H X x £
W R LR 28 E R AT, A8 ALALRG AT 28 AL 2
iy A3 TE

HLRAA & BN S L, LALRGAT 28 AR & ls6

S A sk By T N B, LALRT 6 % 047 — )3 4
e, EF2EZBN—IHT

139



LALRS A R

STLR(1) & #58 ik o o 8] 4% 00 T 34T & 5F
- ERARARSF VLR + 0 A 45 R
- XER A BOR D B FSLRAAT £ oy —# %

140



= UM U A

o Z UM SUE AP ZLREY

o FRZ U MSUERA AW

W] DA A ke S Al
8 B A, X E TR A E

o TR UMUK
TR A RBEE N T R —RE
% 2 AT A
" DL LR -4 28 o 233X A A

141



B R/ 4 5 M B R

—XE

- E>E+EIE*EI(E)Iid

ZENT

- E>E+TIT T>T*FI|F F-> (E) |id
/X&X%%%

BRaGREFNR LR E oK

fad: WREHLZNMMEER, A4 Z X HEEETIN
KLWAELRESE

B FEEABGE D Tk a4

142



— XM

- E->E+EI| E*E
| (E) Iid

%f

%
- 17‘ quﬁ}l:lj'f\’,
F Ao g 3t 1
B & AT 5 A

£ 1 & E W LR(0) T &

.[0:

E' — .FE
F— -F+F
F— FEFxF
E — (F)
FE — id

E — E.
F—-FE+F
EFE—-FExFE

E - (-E)
E—- -EFE+F
EF— ExFE
E - (E)
E — -id

F = id-

EFE—-F+-FE
EF— -F+F
EF— -ExFE
E - «(E)
F— id

E — Ex-FE
EF— -EFE+ FE
E— ExFE
E — -(E)
E — id

E — (E.)
E—-E+FE
E—ExFE

E—- FE+ E-
FE—-FE-+FE
EFE—->FE xF

EFE— ExE-
F—-sFE +FE
EFE s E-xFE

E — (E)-

143




5 R B LR

o SRTCRS 78, KW
REWRSFII AR CERTFF N ... E+E
- WRT—MFFT NI, BT EFTH?
o WRMERK T+, H+ELEEEW
T—/MNF5 A%, HATR Z BN
T—/NE5 h+ar, AN ZHE+EFA HE

- TGRS A8H, A RAUF I

144



%&ﬁﬁzf%ﬂJ

TR A7
- +BEY
- BN
TR AS
BT

R(1) 247 4%

AN FR AR T
= UM ST B AT

A KL

ACTION GOTO E—-> E+E
R d + = () 8 E | E*E
0 s3 S2
1 s4 85 acc | ( E )
2 s3 s2 6 .
3 rd r4 rd r4 | id
4 s3 s2 7
5) s3 s2 8
6 s4 sb s9
7 rl sH rl rl
8 r2 r2 r2 r2
9 r3 r3 r3 r3
ACTION GOTO
Gl I a— ( ) §8 |E T F
0 89 54 1 2 3
1 s6 acc
2 r2  s7 r2 12
3 rd r4d rd 14
4 39 sd 8 2 3
5 6 r6 ré6 r6
6 85 s4 9 3
E>E+TIT 7 |5 s 10
8 36 s11
T 9 T * F | F 9 rl s7 rl rl
. 10 r3 r3 3 r3
F 9 (E) | 1d 11 ra  rd r5  rd 145




EL 73

I\ i

X

T

g

%

5>
5>iSeS1iS|a
SLAAN R
REFTH: 1S

J/\

N

F— A2 He, ERFIALE, %) e
#9 T — A% £ & FFOLLOW(S), %34

7 PN

elsety — 4

S'— .S

S — -iSeS
S — 1S

S —-a

S'— S-

S —1-SeS
S —1-8

S — -iSeS
S — S
S—-a

S — a-

S —1S-eS
S —S-

S — iSe-S
S — -iSeS
S — 1S
S = -a

S —+iS5eS-

146




VB ik Wy L HE

c BERNBE, REREFEANEEZNE A
o TR A R R Kt IR
- OHEAIR. BEER EXHER. BESR
c EEANE T HRAREF N E A
TR BT VE B AR S LA iR, SFaE A IR E
R TR IR P IRA, DLAkSe G E Ay 45 IR

147



T oA F AR K E

- HIRKE
LM AT AR, RN E LR ZAET

- A FEHLE TN S e AT IR B IR T Ak LBk
AT AR, UEAE— RN PR EE S BB E 41k

T HKESIF TR, ZERENIEEEIRZEN

- HTHERKERTHEGES: REBWFT. AN
A

W KRR E 7
B %?& blhﬁ%ﬁ‘ %;LI%E 7//< é/‘? 'W(/g\

148



A 5

F R B
VE kR A N Ry — A S B A i
U6 Wy AN TE R ik G
s
BEANMAERLRZREAEMANTSR PR E AL LG5 2
REy e, HABREACET T REKE NN XM AR T

(2 Jr 45 18) oy & 7

0 AR R PR?L/I\%/?%:% KA1 F & kit % 2 7
gEM, ﬁ%&%&ﬁ?b,ﬁfﬁ BEATIE = AT AL 3B

[6] 25 78] 3 B T 2 X ME T 25 4 45 R B AR

149



[5] 2 78] i B G Y 7

© XERFARR S EAGH B L RAN
" - HFOLLOW(A) ¥ BT A 455 BANAW F ¥ £ &7
Y B SE I B R BL 8 b TR B 0\ BB
RFAZEFTNE Y &6
1 Rl EAWFRES, iwhileS TN RARNES £
- FFIRST(A)F 0 4F 5 e N AWy [F] F & &
WEXREEH, THAKENANEE RS ANES

o [ ERVIMALES R TRER, TEER NS
2l B, HERHMEREREANT IANLLELE

150



AL Ay 6T (1)

o« XE, T, Fth k3K NPATIEE AT BF, T B 3 1(F A
HFOLLOW1E1E 4 [/ 2F &£ &
- synchk r—HAWRIFE T RS, AFHHFELLEFT
- BEEEXRTAMMAGT ()
- ARERFEFREEE, BHARFALERT (F)

BN
4l 40y 3 -
AR A id + . ( ] g

E E—-TFE E — TE'| synch | synch
E E — +TFE' E—e|E—e
T T = FT' synch T — FT' | synch | synch
T
I

T —¢e |T' —«FT' T —e|T —¢
F'—id synch synch F'— (F) | synch | synch

151



e X 7T (2)

IR

+id *+1d

% TN 15 FH
ES Fid++id$ R, BedY
E$ id++id$ id fEFIRST(E)H
TE'§ id * + id §
FI'E'$S id*+id§
id T'E'$S  id++id$§
T'E'$ *+id §
* FT'E' § *+id §
FT'E'$ +id§  #i%, M[F, 4] = synch
T'E'§ +id § F 28wt
E'% +1d §
+TE'§ +1d §
TE'S id §
FT'E'S id §
idT'E'§ id §
T'E'$ $
E'§ 3
$ $

152



FHiEE RN IKE

FETRNIEE T2 = B4 B 74N IR A2

2 WY B Bt 5t

- PIETURE. ARM RN TOFT, FRHE
Ly IR R

153



LRyE ik 2 v oy 853k K & (1)

- #Z 1 ACTION X i 7 fit & B 3f 55 4 E
BRRFNFTE o, YHWHALE ha, MEEXT
T T EALER T Bl fraaxz — N aoa A 2

- A r},ﬁ%ﬁéﬁ%mmﬁé‘@%

MART W T4, HERSs, sA— MR TE N EL
2155 AGOTO H AR (s LWk S8 E 7)
ERMANFEF—BFT, HE - MTUREAZ FHF
50 (FEFb), FHGOTO(, A)JEH#, 34T 07
AR B Sa A K4 FAEAR | T iEE 4R,
iRk 2B e 1B IR AlN T &, Bk E T
Al]— A~ 524

154



LRiE % o4 F o R KA (2)

MR R R IRE

- RELRAGEFHEMUELE, REETHEEE
AT RRTHRILT M A8iR, REHEE LK
BRJF

155



% 3 44 % 4 T L YACC/Bison

YACCH 6 H 77 i T
Yacc Vace
R 2 - xma [ > Yy.tab.c
ik
translate.y
C CEsgF
y.tab.c — B a.out i LALRE
PRI 4 7
IN— a.out [— Hiil

156



YACCIFAE J7 i 45 44

7 B j(;ﬂ

_ \WKCECF B 0 % 1w vk BTG B A P
BEAN %%

- AR A R R K B E LB 1R ey ECIE = Bl
HBMHCESHE

- WHEEHENIERNCEST RER T

- W AEE XS EF A

- Babyylex(), X/~ BERE G EETT, T UL ELex e &

157



% A By A% X

. YA
- BT ER KW EET SRS

- B MERZCIEA T

- SR EA R KA RN BEE, SRR E AR FE
N R A5 B

- EHBEANFAERXEFLE, WATHE N NIE X SE, W
PARESi KT B S8 18
<FA RS> <FEE XKD {<E L HED>)

| <k RAR2> [ <IE k2> )

| <p= & K> { <3E 3 tEn> |

158



YACCIE A J¥ iy ] ¥

/A

ht
Do
line

expr

term

factor :

.
)

Tote

}

yylex() {
int c;
c = getchar();
if (isdigit(c)) {
yylval = c-'0';
return DIGIT;

#include <ctype.h>

%token DIGIT

: expr '\n'

expr '+' term
term

: term '*' factor

factor

r(! expr !)l
DIGIT

return c;

{ printf("%d\n", $1); }

{ %% =81 + $3; }
{ %% = $1 x $3; }
{ $3% = $2; }

159



YACC v fhy o 5 4 28

- B ACHE T &
- FHBNER BRERBN (B Relsely ff k)
S E VA R R R S i e | B2 [T Nl
CRALH R B B (R e R
- A M %left, %right
- BANa/t%A D> a3 thERafiA D aly it R R FEE
REETF 5 WL S Bt e 7 U300 oy B0 T €

P R A RE N A AR AR, BT AR
B %prec<A 5>, AT ERNRAERER T RLLEL S

160



YACCH 412 1%k &2

- FEHAERTE KT RIBEERKA
- R AE KA > error o
- Pldwp: stmt = error ;
o EXMBEAEFTHHERKRE
W kR BA. S BHE LS EALAE
B AT BB R
R REEPRA, EHRTRALETAS errora
- T E ferror b A\
- WRah B, S HEELFPIATEL, IR K IEX
HAE; BNk — 5, KA LT haty & 4 1k

161



	第四章 语法分析
	概要
	语法分析器的作用
	程序设计语言构造的描述
	上下文无关文法
	上下文无关文法的例子
	文法简单形式的例子
	推导 (1)
	推导 (2)
	句型/句子/语言
	文法及其生成的语言
	语法分析树
	语法分析树的例子
	从推导序列构造分析树的例子
	词法分析和语法分析的比较
	上下文无关文法和正则表达式 (1)
	上下文无关文法和正则表达式 (2)
	设计文法 (1)
	设计文法 (1)
	二义性 (1)
	二义性 (2)
	二义性的消除 (1)
	二义性的消除 (2)
	自顶向下的语法分析
	递归下降的语法分析 (1)
	递归下降的语法分析 (2)
	递归下降分析中回溯的例子
	一个特殊的情况
	左递归
	直接左递归的消除 (1)
	直接左递归的消除 (2)
	直接左递归消除示例
	间接左递归
	递归下降分析的特点
	基于预测的语法分析
	预测分析法简介
	提取公因子的文法变换
	预测分析法：LL(k)
	FIRST
	FIRST
	FIRST的计算方法
	FIRST的计算方法
	麻烦的ε……
	麻烦的ε……
	麻烦的ε……
	FIRST (v2.0)
	FIRST (v2.0)
	FIRST的计算方法 (v2.0)
	FOLLOW
	FOLLOW
	FOLLOW的计算方法
	FIRST/FOLLOW的例子 (1)
	FIRST/FOLLOW的例子 (2)
	LL(1)文法 (1)
	LL(1)文法 (2)
	预测分析表构造算法
	预测分析表的例子
	预测分析表冲突的例子
	LL(1)文法的递归下降分析
	非递归的预测分析 (1)
	非递归的预测分析 (2)
	分析表驱动的预测分析器
	预测分析算法
	幻灯片编号 71
	幻灯片编号 72
	自顶向下语法分析的局限
	自底向上的语法分析
	分析过程示例
	归约
	归约的例子
	句柄
	句柄的例子
	移入-归约分析技术
	主要分析动作
	归约分析过程的例子
	为什么句柄总是在栈顶？
	移入-归约分析中的冲突
	移入-归约冲突的例子
	归约-归约冲突的例子
	LR语法分析技术
	LR语法分析器的优点
	LR语法分析思路 (1)
	LR语法分析思路 (2)
	LR语法分析思路 (3)
	LR(0)项集规范族的构造
	项集闭包CLOSURE
	CLOSURE(I)的构造算法
	项集闭包构造的例子
	GOTO函数
	求LR(0)项集规范族的算法
	幻灯片编号 98
	LR(0)自动机的构造
	LR(0)自动机的作用 (1)
	LR(0)自动机的作用 (2)
	LR(0)自动机的作用的演示
	LR语法分析器的结构
	LR语法分析表的结构
	LR语法分析器的格局
	LR语法分析器的行为
	LR语法分析算法
	LR分析表的例子
	LR分析过程的例子
	Simple LR语法分析表的构造
	SLR分析表构造的例子
	非SLR(1)文法的例子
	SLR语法分析器的弱点 (1)
	SLR语法分析器的弱点 (2)
	更强大的LR语法分析器
	LR(1)项
	LR(1)项和可行前缀
	LR(1)项的作用
	构造LR(1)项集
	LR(1)项集的CLOSURE算法
	LR(1)项集的GOTO算法
	LR(1)项集族的构造算法
	LR(1)项集族例子
	LR(1)项集的GOTO图
	LR(1)语法分析表的构造
	LR(1)语法分析表的例子
	构造LALR语法分析表
	LR(1)语法分析表的合并
	LALR分析技术的基本思想
	合并引起的冲突
	合并引起归约/归约冲突的例子
	LALR分析表构造算法
	LALR分析表的例子
	LALR分析器和LR分析器
	LALR技术本质
	二义性文法的使用
	优先级/结合性消除冲突
	二义性表达式文法的LR(0)项集
	冲突的原因以及解决
	解决冲突之后的SLR(1)分析表
	悬空else的二义性
	语法错误的处理
	预测分析中的错误恢复
	恐慌模式
	同步词法单元的确定
	恐慌模式的例子 (1)
	恐慌模式的例子 (2)
	短语层次的恢复
	LR语法分析中的错误恢复 (1)
	LR语法分析中的错误恢复 (2)
	语法分析器生成工具YACC/Bison
	YACC源程序的结构
	翻译规则的格式
	YACC源程序的例子
	YACC中的冲突处理
	YACC的错误恢复

