WOV S EANOISES

« TREBXBRZEFLS

+ HIRTE (recursive descent)

<noun-phrase> ::

AVNASHEER 5 LLAEXXHET "L
BHEA
2012.05.18
b <expr> ::= <expr> + <term> | <term>

o= 2 P!
= <cmplx-noun>

<term> <term> * <factor> | <factor> *%I*@{gl]
| <emplx-noun><prep-phrase> S 0)151 <factor> ::i= ' (' <expr ')' | <num>
<verb-phrase> ::= <cmplx-verb> E E!;Z I o
| <cmplx-verb><prep-phrase> <num> :: 11213141
prap-pl ::= <prep><cmplx-noun> 61718109
<emplx-noun> ::= <article><noun>
<cmplx-verb> <verb> | <verb><noun-phrase> <expr>
<article> a | the
<noun> boy | girl | flower /\
<verb> touches | likes | sees
<prep> ::= with <expr> + <term>
<sentence> <noun-phrase><verb-phrase> <term> <term> * <factor>
<cmplx-noun><verb-phrase> | | |
<article><noun><verb-phrase> <factor> <factor> <num>
a <noun><verb-phrase> | |
a boy <cmplx-verb> <num> <num>
a boy <verb> 1 |
a boy sees 1 2 3
1 + 2 * 3
HSOR =
<term>
1
<factor>

<expr>
i

<expr> + <term>
<te|rm> <term> * <factor>
| |
<fac|tor> <factor> <num>
<num>
1
1




MEREXAK

B3R

Preorder
In order
Post order

[y
*

Breadth-first
Depth-first

PN

Preorder: + 1 * 23
In order: 1+2*3
Post order: 1 2 3 * +

BX AR

« RETHLD
- #X
- B

« KATHLE BRIBFHRBESNA TUOELENS
A
- Tabb. TEITHARENTOEDEN TR

© R HREXATE BXOS5. AMEENHE
ETERLDIIERLTLND

2 3
<expr> ::= <expr> + <expr> |
E§ H*f\yzi <expr> * <expr> |
KN (1 <expr> ') |
ol 1]12]3]4
<expr> ::= <expr> + <expr> | 516171819
<expr> * <expr> |
'(' <expr> ')' | <expr>
01112131 4] P
516171819 <expr> + <expr>
fRELEL?
<expr> <expr>
1 + 2 * 3




<expr> ::= <expr> + <expr> |
<expr> * <expr> |

(' <expr> ')' |

|

ol 11 2] 3] 4
516171819
<expr>
<expr> * <expr>
// .
] HY! \\\
<expr> <expr>
| I :
1 + 2 * 3

9

<expr> ::= <expr> + <expr> |
<expr> * <expr> |

(' <expr> ')' |

|

01112134
516171819
<expr> <expr>
<expr> + <expr> <expr> * <expr>
/
<expr> <expr> <expr> <expr>
| | |
1 + 2 * 3 1 + 2 *

7 EZBR (ambiguous) ! 9

N—HHEFTRHNSREA

<C-PROG> — MAIN OPENPAR <PARAMS> CLOSEPAR <MAIN-BODY>
<PARAMS> — NULL

<PARAMS> — VAR <VAR-LIST>

<VARLIST> = , <VAR> <VARLIST>

<VARLIST> — NULL

<MAIN-BODY> — CURLYOPEN <DECL-STMT> <ASSIGN-STMT>
CURLYCLOSE

<DECL-STMT> — <TYPE><VAR><VAR-LIST>;
<ASSIGN-STMT> — <VAR> = <EXPR>;
<EXPR> — <VAR>

<EXPR> — <VAR><OP><EXPR>

<OP> —> +

<OP> —> -

<TYPE> — INT

<TYPE> — FLOAT

IN—HENEHI
main () { Iﬁnner

int a,b;
a=hb; “R®D token
} DEKR"

| Parser |

IN—HENEHI
main () { Iﬁnner

int a,b;
a =b; Token: ';'

| Parser |

<C-PROG> — MAIN OPENPAR <PARAMETERS> CLOSEPAR <MAIN-BODY>
<MAIN-BODY> — CURLYOPEN <DECL-STMT> <ASSIGN-STMT>> CURLYCLOSE

<DECL-STMT> — <TYPE><VAR><VAR-LIST>;
<VARLIST> —> , <VAR> <VARLIST>
<VARLIST> — NULL

Zigg REZLE?

+ EKE)1E semantic actions
+ EIKBZE semantic checks
« E28% symbol tables




onji

GE=E
* inta,b;
s EHalbDEEE
- BEDRI—T(AEE)AT
— integer 2 THS
s ZhiZkoTakbhERAAREELD

e
%R E: Z2a—7
a int "main"
b int "main"

EERENE

* EREIEDH]
c EEDMLA
 BETHEESIGLHH?

EREEDRERA

s EESN-EHERSRIZES
. RERTEREZEET
s EHOMGEESD(Ra—TICBT 5HEI%)
- BOFIvy (BEH)
o BRI XARDHERF (%)
a+b+c=>¢tl=a+b
t2 = t1 + ¢

N

BOREIE
XAk

ERBEDOED

« EHICEREBELESEESAT

o BERBMEF, N—HIZLY . BB DZERT
BEFUHSAREITSNDS

« BEREEIR. SHEETGoLY, BIELEY. fE
ZRLIYTHIENTES

« RRYIBMEZD

 BEREZAVT BFIVvIENTED

EREEDHI

<decl-stmt> — <type>#put-type<var-list>#do-decl
<var-list> — <var>, <var-list>#add-decl

<var-list> — <var>

<var> — ID#proc-decl

#put-type BERRAVYICIH ZDT

#proc-decl EBMNEELI—FEH%D

#add-decl EEOFI—r (decl-chain) %%

#do-decl MBKRHYILEDFAVERFAICIEY, TENEhOEHE

RBERICANLD
id3 Name | Type | Scope
id2 #do-decl id1l 1 3
= id2 1 3
#type id3 1 3

ERENE

c BERANDEZTAHETAHLUSNZfTZE ?
- ]
- BlFryy (RiE, AN, RO—7, etc.)

— 1@iRtranslation (PHEIEHEEFERK, BEERXIRER
BT ZTDEEEESE D).




ERENE (@ERtranslation) EERBEDHELHL

« WH:a=b+c+d; + process-id: "c" DEKRTIBRERZVIIZDE

. XA

<ASSGNSTMT> — <VAR> = <EXPR>#do-assign; o

<EXPR> — <VAR><EXPRTAIL> c

<VAR> — ID#process-id "

<EXPRTAIL> —> <OP>#process-op<VAR>#do-infix<EXPRTAIL> npn

<EXPTAIL> — NULL p—
ngn

o RS » 7 = A2, H
IN—D T - E X R H|IF T F% recursive descent

o IN—UVY - BRI (EREREDL) . )
o EXT7AT7:CFG X, —DDIEHRIHESIT—DO DR

HERSSELE, FEE)BRIFUVHLET SEHNE

Top-d —ovy Bottom- —=ovy N
op-down 78— ottom-up /3— > A
1. 4R root node — % leaves 1.2 leaves —#R & root node s BIZIE SGED—EBTHERDHITIL:
A— bB|cC
2. MR > BRI 2 BRHERS >R AVEERS
tree *A () {
3 GRRAE £ > B 3. XEMAlE B > & switch (nextToken()) {
case TOK _b: { tree *t = B(); return
4. FIE TR 4. FIBZ “SKE—T YT const (maketree (b), t); }
predictive parsing E6E5 case TOK c: { tree *t = C(); return
const (maketree(c), t); }
default: ... error ...

1

BIRTRRE ANV fi ROF A

<expr> ::= <expr> + <term> | <term> <expr>
<term> ::= <term> * <factor> | <factor> /‘\
<factor> ::= '(' <expr> ')' | num | <expr> + <term>

ident — T

<expr> + <term>

/I\

<expr> + <term>

— T

KEDECHIL, FABMDEDEEIC <expr> + <term>

i num & ident [FRIFHFTEEZ LD




%5, TRIDLANEN?

RAEARNESTHH-DIE <term>

<expr>
<teLm>
<faJtor>
o> BEDBACES
AT
1 + 2 * 3

RAEARNESTHH-DIE <term>

<expr>
<term>
<factor>
L. BLEL
NHHDITKEE
<num>
1 + 2 * 3

EREDFTE

o FEDXEIE. FEEN—USIZELER TIEAL
o ZOIEICIE, EBIR left-recursive DERFRRIHY

<expr> ::= <expr> + <term> | <term>
<term> ::= <term> * <factor> | <factor>
<factor> ::= '(' <expr> ')' | num |

ident

B IJF recursion

o BIRMAIFEEKIZIE
- BTEHOFVY
- #RYEL
. FABEDIE
- BYUERL
- BTEHOFIVY
o 3UEEHRBIR right-recursive [T hIE KLY




5HIRICTS

<expr> ::= <expr> + <term> | <term>

<expr> <expr> <expr>
/I\/I\
<term> <expr> + <term> <expr> + <term>
— T
<tJnn> <expr> + <term>
<teLm>
<term> <term> + <term> <term> + <term> + <term>

Yi5RBNF

Extended Backus-Naur Form

« EBNF (X {}ZRALTOEULDBYIRLERT
<expr> ::= <term> { + <term> }

« ERRBERMEOTATT:

Num ::= [0-9][0-9]*
<expr> ::= <term> { + <term> }
head tail

BNF [CR4&

<expr> ::= <term><e_tail>
<e_tail> ::= + <term> <e_tail> | ¢
<expr>

PN

<term> <e_tail>

ST

+ <term> <e_tail>

T~

+ <term> <e_tail>

\

-4

e [FEIIERY . K
IR IREE S

A EH leftmost derivation

FREEHOLSHEEZELTLS, ELVSDOMNELLVRER

<expr> <expr> <expr>
T~ T
<teLm> <expr> + <term> <expr> + <term>
’/,/’T\\\\\
<tetm> <expr> + <term>
<teLm>

xAEH rightmost derivation

FRAEEHOLSHEELTLS, ELVSDOMNELLVRE

<expr>

PN

<term> <e_tail>
+ <term> <e_tail>

+ <term> <e_tail>

\

€

BY

<term> ::= <term> * <factor> | <factor>
*« EBNF

<term> ::= <factor> { * <factor> }
* BNF

<term> ::= <factor><t tail>

<t_tail> ::= * <factor><t_tail> | ¢

« INT, FTBAR—DUIHTED!




3CE B

<expr> ::= <term> <e_tail>

<e_tail> ::= + <term> <e_tail> | ¢
<term> ::= <factor> <t_tail>

<t_tail> ::= * <factor> <t tail> | ¢
<factor> ::= '(' <expr> ')' | num | id

BIFTERRESCAEN
Recursive Descent Parsing

« top-down /S—SU S DR
o BIERIFEEHHIEHITT G
. (MRIFFEETHS) b—U> token IZIEfAIA?
« FAEEH scanner KxET S
. FHETERETERICEL:
gettok ()
ERET S

- token DEEEERTILEHY

L ioéLIz/NMER
enum {SUCCESS, FAILURE};

int Succeed(int arg)
{
if (arg == SUCCESS)
return 1;
else if(arg == FAILURE)
return 0;
else

/* TCIETS—E */

enum {PLUS, MULT, LPAREN, RPAREN, NUM, ID};
enum {SUCCESS, FAILURE};

int expr(void)
{
if ( Succeed(term()) && Succeed(e_tail()) )
return SUCCESS;
else
return FAILURE;

}
<expr> ::= <term> <e_tail>
<e_tail> ::= + <term> <e_tail> | ¢
<term> ::= <factor> <t tail>
<t_tail> ::= * <factor> <t_tail> | ¢
<factor> ::= '(' <expr> ')' | num | id

int e _tail(void)

if( gettok() == PLUS &&
Succeeds (term()) &&
Succeeds (e_tail()) )
return SUCCESS;
else
return SUCCESS; /* epsilon! M&HBHM */

<expr> ::= <term> <e_tail>

<e_tail> : + <term> <e_ tail> | ¢
<term> : <factor> <t_tail>

<t_tail> ::= * <factor> <t_tail> | &
<factor> ::= '(' <expr> ')' | num | id

int term(void)
{
if (Succeed(factor()) && Succeed(t_tail()))
return SUCCESS;
else
return FAILURE;

}
<expr> ::= <term> <e_tail>
<e_tail> ::= + <term> <e_tail> | ¢
<term> ::= <factor> <t tail>
<t_tail> ::= * <factor> <t_tail> | ¢
<factor> ::= '(' <expr> ')' | num | id




int t_tail (void)
{
if( gettok() == MULT &&
Succeeds (factor()) &&
Succeeds (t_tail()) )
return SUCCESS;
else
return SUCCESS; /* epsilon! M&HBEL */

int factor (void)

{

if ( gettok() == LPAREN &&
Succeeds (expr()) &&
gettok () == RPAREN) )
return SUCCESS;
else if (gettok() == NUM)
return SUCCESS;
else if (gettok() == ID)
return SUCCESS; Il;?
else

return FAILURE;

HE. XTI

<expr> ::= <term> <e_tail>
<e_tail> ::= + <term> <e_tail> | ¢ <expr? Pi= <term> <e_tail> .
<term> ::= <factor> <t_tail> ::—:_:;1> ; <f+ ite:mi;i—‘_:iil> Ie
- e actor: al
<t_tail> ::= * <factor> <t_tail> | ¢ <t tail> : . <factor; <t tail> | &
<factor> ::= '(' <expr> ')' | num | id <factor> ::= '(' <expr> ')' | num | id
/* Version 2 */
int factor (void)
int Tok
if " (TokType = gettok())N== LPAREN &&

ucceeds (expr()) &s

return SUCCESS;
else if( TokType == NUM ||
TokType == ID )
return SUCCESS;
else
return FAILURE;

FHUTENT (L FEoTLBIN

EREDFTE

« BYTHIIEL - FEELL, COEDE L

© RELEEITE ZDORBEMDETORMIZENTL
Folb—I E RN DA ETEELGDENFRN

ie. BIZIE, CARBELOTOYSLIZRHLT:

if (something with factor)
return Success;

else if(something else with factor)
return Success

else if(another thing with factor)
etc.

M@ DT
© RHTNIE - MELL. COROBL

© RELFEEITE. ZDORBEMDETORMIZENTL
Folb—I E RN DA ETEELGDENFRN

« BLEEIEEW?HIZ (L, unget T?




EREDFTE
« BEITAEL - BELL, CoOBN

o KRERLIZEFICIE. TORBEDETOHICENTL
Fofzb—U MBI DAETEELZLEL AL

« BLREEIEXW?HZ I, unget T?

 E3TERVEHBLTLESDEM P2 THOT. X
FTIRIENMS

fiz

HUIRT DIFIZEU0 AL

- FHEBMHETIXTNILAEE
EHORIvIERLNIELN

- REEHKOLRASM>TONIE EHT

- F5THIThIER2YIT

HEROLECAIE, ECMTIRLLIMNIZTESZ LTS

=L, ERATREAHLS S HO>TVT. TDOEED
NIERIZHEINEFRIFGEENE L —EITREDEA.
TRLANIGZLIZ/A—I DN E]REE D

+ Tl&?
(T1=token) <factor> ::= '(' <expr> ')' | num | id
-
¥ (=]

No /\ No No R
Tl== T\l==y 1==N ec;lver

es
( Failure

Save T1
Tl=token

Recover Yes Yes
T1
Yes

j

(Success) (Success)

ag

<expr>
<term> <e_tail>
<factor> <t-tail> + <term> <e_tail>

/ N\ N N
€ <factor> <t-tail>

* <factor> <t_tail>

/ [ =

NTELYM?

D | FAIORMBELEL,
« L. TRYSLE— R ELDITEE !
- ALZLOBRUELA S, BEDFENHYZS.

LL(1) ¥ AEHT

REYERRBICAN=7ILT)X LA
- BRETEGRYERLE

FIREESE RV IIHED
28y L OIS E, EIORAISHEL, ES]RT
3 (REyY£T), ALDEBHEHRA MY TS,

BEIE, ANFIDOKERSE-BTHESIT. X900 E
I2bDEHLCE

A2y I~“J7°f3<‘)\7‘3§'l (M=) EBEE—BThIZ. T
EHETD

L. T_if—ﬂf ARy EANFIB R LGN,
IN—RIEFHDI

10



LL(1) D ENESHI
 HESURA
S—> (s)s|cs

¢ ChIEHIEDENT-FFMINEERT S

18

. BIRBETROLELREIC. BURATEBRMNHHT

XER%

o BXUORANE., T . BERTHoTIZES, THHE. H5

ARNFNDEX BT AEETHONIEL. TDOFEIIHE—TH

ZBHENHD,

o COBBELGHICENTSZ ., RICERTSRAI0:EIRIC

X BIREAH D, EDBRET NIEELA?

— ESNSEZITEDLIERET hIE LD ERICL
THL BIRITE parse table £LV5,

— ENDARE (LI M= R A EHT) UEE
LL(1) &LV5

R R

+ HESUERITR parse table (&, #&IHEE S (A HFIDEEEIC

H5) ERAEDIRE (RIZEFAT HIERIFELS) b, R
IZEDERAZERIGEIRT HNEETT HEIITES

o EIAT, HLIRALA S o | pABoIEE. A a R

WBEEE A BERVDLEELEESRAILI=L&RLE
5507

+ CNIF, a &B D First EFEETEDDHEIZKYRERT

%, First RG: TOELESIMLEHSNLHKIRFES S

DFBERIREESDESE

- a & B O First ESH PO THNIEED ADIIKBEHNES
BIZETHHT. RISHAT HRARETES

EBE

o BT, ROKISGHAT, WO BRI AENENSD
ELHB(COMBICIE, First EEEVSITATTHE
ATEGW =, BDBEZAI/BE)

A—>ce

o ChIE, FFRIREES A DRIT(ChIZ EEDORAITIE

RESHL, AZEDITEDRAIMNDRES) EALR
HEESAKBINEMBIEITLY, ERTED,
. RIHHED. 5LI-EE%E A D Follow £&&LN5,

- ROVIREEEH A DFollow EEITEFNNIE. A > c A
LT&WZEITHD

EB

LL(1) DEXEBTRIE, BIHES (b= ITHIET S

H & FERIRRETITRIS T BITENDLD

- ANIE BIREES (=02 DIITHHET S

« RBYYKEBEIT. BRIFELS (b—02) M ERIGEES

« BXHBITROME (entry) &, ZOGEITERAT SEXR

BTHD

11



& B 7151

FE#&

s

S S—>(S)S S>> ¢ So ¢

First 5§ & Follow &8

LL(1) X RDOERETILTIXLMICTATEETSH
Y. it-T. BEIETED
Li\ﬂi?d)%%ﬁd)ic;‘fl:‘q‘b‘c\ CNEFTITHIEEFDL
BXREEDICIE. SUETHWSREICHLT. £,
First 8 & & Follow £ & LEEDWENHD
&
exp —> exp addop term | term
addop — + | -
term — term mulop factor | factor
mulop — *
factor > ( exp ) | number

SEDE

« COXERF.EBROED.ES . ABROEICE R
TIOMELDHD

exp — term exp'

exp' — addop term exp' | €
addop —> + | -

term — factor term'

term' — mulop factor term' | ¢
mulop — *

factor > ( exp ) | number

=STEJ &L

exp — term exp'

exp' — addop term exp'
exp' — &

addop — +

addop — -

term — factor term'
term' — mulop factor term'
term' — ¢

mulop — *

factor —» ( exp )
factor — number

AZETRETHO-HM?

s BXGRAIOBEDOFMN>EH SN HHRIFF S50 5EE
2R BHIHEES (F—I ) DEEERDDZIE

« A > B. THNIIE, first (A)=Ffirst(B) &HKBD
T(ESTEVMEEICDOLTIE, RDRDRAFAFIZ) . %
DHITIE, ROFEKELFIELZLIZEDS

first(exp ) =
first(exp' )
first (addop)
first(term )

first(term')

first (mulop)
first(factor)=

first(term)
first (addop)uU{e}
{+,-}

first (factor)
first (mulop)u{e}
{*}

{( , number}

exp — term exp'
exp' —> addop term exp'
exp' > &

addop — +

addop — -

term — factor term'

term' — mulop factor term'
term' - &

mulop — *

factor - ( exp )

factor — number

12



ESH-T?

- REE!
- FEADEFESERARSLRBEZD,
- MHEZVTHNEERAELT, MRS HETRYIRT
- WERFBEM? KT D!
» BREEDDEGBHEFRN, BYRLDBIET. HHRIKES
MHLEEITEBMENDEABH>TH, BbIhDHIERFEL
s [ThEL R#NHD BRBEBREALND,
first(exp ) « first(term)
first(exp' ) « first(addop)U{e}
first(addop) <« {+,-}
first(term ) « first(factor)
first(term') « first(mulop)uU{e}
first (mulop) « {*}
.

first(factor) {( , number}

IEEE

A — B.. THIIL, first (A)=first(B) &HEdH
EWSE, ES5THAL

- first(A)ofirst(B) THIEIZHENTHZIH
Bo.—¢ EHBAREMENHINSTHD

A — BCD M&E, Bo.oe &b co.oe EBLHYS
5i5E,

first(A)=first (B)uUfirst(C)ufirst (D)
SEOFTIESSLI-BREIFEZLHSTEL, Z2HIHD
JERIGIEEIE, exp' & term' FIIT, LVFhi,
ABDOFEEIZITETHELMNS

HRA

AN
exp — term exp' first(exp) = { (, number} FOIIOW % =
exp' — addop term exp' first(exp') ={+, -, &} . = sws S v
' : First £ & (&, (HEIERIFRSHEDIZTN S8R
exp' > ¢ firstexp) ={+. - e} BID) BDDESIIHSEH SN B iHET S 51D % B
addop — + first(addop) = { +, - } IZRNSRIGEEDEETHoT=-
addop — - first(addop) = { +, - }

. - FFHRIREES A O Follow &3, A DRITH IR IR
term — factor term first(term) = { (, number } EnEaTHY. HTiaE| A=I—> c ﬁfiﬁﬁqﬁ_fﬁgb\gaﬁ‘
term' — mulop factor term' |first(term’)={~*, &} #¥ETADIZHLLNS
term' 5 € firstterm') = { *, &}
mulop — * first(mulop) = { * } Fiabhb, R4vIDryTH A THY. AHFIDFKEH

PN ~ b 5
factor - ( exp ) first(factor) = { (, number } A g)_follc—>w~% BISETNLLE, A e EBRALESE
WSZEITib
factor — number first(factor) = { (, number }
%
VN (5 e :
Follow &4 3 &

+ FERRIREEE ANEZONTEE, BRIFERE ($2ED)
MDEA Follow(A) [FXRDESIZEHSID
1. ADBRBREES THNIL, $ e Follow(A)
2. HLESURAI B —» aAy BBNIE, Firsty) - {e} <
Follow(A)
3. LLEXFRAI B > oAy Y, B, ¢ e First(y) T
H1IE, Follow(B) c Follow(A)

- SECOIEND, HBIURAIN B 5 oA OFELTULRIE,
Follow(B) c Follow(A) &L %%

exp — term exp'

exp' — addop term exp'
exp' — &

addop — +

addop — -

term — factor term'
term' — mulop factor term'
term' — ¢

mulop — *

factor —» ( exp )
factor — number




A

exp — term exp'

exp' — addop term exp'

exp' — &
addop — +
addop —» -

term — factor term'

term' — mulop factor term'

term' —> ¢
mulop — *

factor —» ( exp )
factor — number

FRTEVVRESORA X3 5

RBEEEBLITHL=0,
follow £ &IZEFEE 5 AN

FEYT HRBDH

exp — term exp'

exp' — addop term exp'
term — factor term'

term' — mulop factor term'’
factor —» ( exp )

BE5EERSD

(1) exp —> term exp'

(2) exp' — addop term exp'

(3) term —» factor term'

(4) term' — mulop factor term'

(5) factor — ( exp )

FEHDHE

Follow(term) += First(exp') Follow(exp) = {}

Follow(exp') += Follow(exp) Follow(exp') = {}

Follow(term) += Follow(exp) Follow(addop) = {}

Follow(addop) += First(term) Follow(term) = {}

Follow(term) += First(exp') Follow(term’) = {}

Follow(term) += Follow(exp') Follow(mulop) = {}
(

Follow(factor) += Follow(term)
Follow(term') += Follow(term)
Follow(mulop) += First(factor)
Follow(factor) += First(term")
Follow(factor) += Follow(term')

(

(

(

(

(ter

(ter
Follow(factor) += First(term') Follow(factor) = {}
(

(

(

(

(
Follow(exp) +={)}

Follows £E&NDETEIZH#ES

Follow(term) += First(exp')
Follow(exp') += Follow(exp)
Follow(term) += Follow(exp)
Follow(addop) += First(term)
Follow(term) += First(exp')
Follow(term) += Follow(exp')
Follow(factor) += First(term')
Follow(factor) += Follow(term)
Follow(term') += Follow(term)
Follow(mulop) += First(factor)
Follow(factor) += First(term')
Follow(factor) += Follow(term')
Follow(exp) +={) }

Follow(exp) ={$)}
Follow(exp') ={$)}
Follow(addop) = { ( number }
Follow(term) = {+-$)}
Follow(term') = {+ - $ )}
Follow(mulop) = { ( number }
Follow(factor) = {*+-$ )}

No change!

FER

First(exp) = { ( number } Follow(exp) ={$)}
First(exp') ={+-¢} Follow(exp') ={$ )}
First(addop) = { + - } Follow(addop) = { ( number }
First(term) = { ( number } Follow(term) = {+-$)}
First(term') ={* ¢} Follow(term') = {+ - $ )}
First(mulop) ={*} Follow(mulop) = { ( number }
First(factor) { ( number } Follow(factor) ={*+-$ )}
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o LL(1) OB RIE, BIFLS (F—I2) ITRHIET S
FlE FRIMESITHIST BITEN DD
- ANFliE, RIES (b= DFITHEET D

« RBYYKEIL. BIFEES (b—02) M IFRIREE S

. BXEITROEentry) (X, TOHEEISERT 5E30R

BXARTROER

DUTD2RTvT %, £ ARIGTES A LHEREI A -

o [ZDLVTHRY IR

1. First(o)) FDF—%5> a [2DUVT, 5 Table[A][a] I
A > a ZB0.

2. 3L ¢ € First(a) 5L, Follow(A) (k—2>h $)
D% a IZDLVT, %K Table[A]la] [Z A — o Z:BA0.

1

Atk JEHRIRET S exp
H#3CURA: exp — term exp'
First(term) = { ( number }
M- T, “exp — term exp’ " % Table[exp][(] &
Table[exp][number] [Z3E/0
EINI[T] ( number ) + * $
- N
exp exp—> exp— *ﬁ K ﬁ* *ﬁ i 0) 1’F Ek-
term exp' | term exp'
exp' exp'>e | expio | exp' oxp' e LTM2RTy7 %, &ARIHES A LHEGREIA >
addop addop o [I2DWTHEYIRE
term exp' | term exp' . Y= - -
addop addop — | addop > 1. Z"E:(g)’&qijﬁoijﬁ 9> alZDLT, % Table[A]la] [
PR P 2. HL ¢ e First(a) (&, Follow(A) (k—22h $)
o ot | factor o D% a [2DUVT, & Table[Al[a] I A - o £3B10.
term' term' > ¢ [term' > ¢ |term' > ¢ | term' — term' > ¢ glﬁlffz““ :E = term’
mulop TRIMEC 7.
I:fr‘:r #X3HA: term' — mulop factor term'
mulop mulop— First(term') ={* ¢}
: 2T, “term' — mulop factor term’ ” % F[term'][*]
factor factor —» | factor — ‘:]E”u
(exp) number
EINI[T] ( number ) + * $
- N
exp exp—> exp— *ﬁ K ﬁ* *ﬁ i 0) 1’F Ek-
term exp' | term exp'
exp' exp'e | expio | exp oxp' e LTM2RTy7 %, &ARIHES A LHEGREIA >
addop addop o [I2DWTHEYIRE
term exp' | term exp' . Y= - -
addop addop — | addop > 1. Z"E:(g)’&qijﬁoijﬁ 9> alZDVT, % Table[A]la] IZ
PR P 2. HL ¢ e First(a) (&, Follow(A) (k—22h $)
oot | factor o D% a [2DUVT,%& Table[Al[a] I A —> o £3BA0.
term' term' > ¢ [term' > ¢ |term' > ¢ | term' — term' > ¢ glﬁlffz““ :E = term’
mulop TRIMEC 7.
facor HSORE): term' — ¢
mulop mulop—> Follow(term') = {+-$ )}
. BT, “term' — g” & lterm'][+], Klterm][-], &
factor | Tactor 5> | factor 5 [term’][$] B LT K[term[)] IZ:EN
(exp) number
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NI ( number ) + - * $
exp exp—> exp—>
term exp' | term exp'
exp' exp'>¢ |exp - exp' - exp' > ¢
addop addop
term exp' | term exp'
addop addop — | addop —
+ -
term term — term —
factor term' | factor term’
term' term' > ¢ [term' > ¢ |term' > ¢ | term' — term' > ¢
mulop
factor
term'
mulop mulop—
N
factor factor - | factor -
(exp) number
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