AV AFHEER 8 LRI

BHEA

L R R SAEIT bottom up parsing

© ERBBERTIE. TREBSRTEY -
- ZLTRAKISHEY
- TREBXEFOT AT 7
- EHLERSNITFR

+ LR parsing £ EN D
- L Fb—=o2FEMIBHE left o right HRLZEERT
- R S—YHREEH rightmost derivation K& 1E
BILERKRT D

Based on Prof. Necula's lecture notes.

— DDA

- LR BXXERITIEEIEYTZL left-factoring [(FHE
BLOL. EBIROGELRZ D

- ROXEEEZLES:

E->E+(E)]|int

- XHEFTDHAAF int+ (int)+(int)

Based on Prof. Necula's lecture notes. 3

EXTATT

- LR XM ERAEEICERTSIEICK
S>TARNINERRIRESIC reduce §5%:

str « HiREE SN LEHA N5
repeat
- str T, A - BOERKRBITHSLIGB #RDIT&
(ie.,str=aBy)
-strhdD pE A TERZ&K(ie,stria Ay &id)
untilstr=S  (BAtREER)

Based on Prof. Necula's lecture notes 4

LRIESCEATENEIRER (1)

int+ (int)+ (int)  |E L E+ (E)|int

int + ( int ) + ( int

Based on Prof. Necula's lecture notes 5

LRIEXETENMEIRER (2)

int+ (int)+ (int)  |E S E+(E)|int
E + (int) + (int)

E
|

int + ( int ) + ( int )

Based on Prof. Necula's lecture notes 6




LRI EITEIEIRER (3)

int+ (inf)+ (int)  |E S E+(E)|int
E + (int) + (int)
E +(E) + (int)

E E
| \

inf + ( int ) + ( int )

Based on Prof. Necula's lecture notes. 7

LRI EITBIEIRER (4)

int+ (int)+ (int) | E L, E+ (E)|int
E + (int) + (int)

E +(E) + (int)

E + (int) E

E E
| \

inf + ( int ) + ( int )

Based on Prof. Necula's lecture notes. 8

LRIE AT ENEIRER (5)

int+(int)+ (int) E L, E+ (E)|int
E + (int) + (int)

E + (E) + (int)

E + (int) E

E + (E)

E E E
| \ |

int + ( int ) + ( int )

LRIESXEATENEIRER (6)

int+ (int) + (int)  [E £+ (E)|int E
E + (int) + (int)

E +(E) + (int)

E + (int) E

E+ (E)

E

HEEH rightmost E E E
derivation Z#E(IZ | ‘ |

int + ( int ) + ( int )

EEEIE #1 B35t reduction ML BFAR
EEFIE #1 oD
LREX BT O EEERIE #1: - afy ZLREXBITOZRHTDIIET S

LR W= FREGEH rightmost derivationZ#/E
12/2E3

Based on Prof. Necula's lecture notes 11

- R®METT reduction (& A B IZKBERET S
- ZOEE v IFRIFR S DI L B!

HHE? . oAy > oy [FRABHDI1RTYITH
2H0 (AlZEA DIERIFLS)

Based on Prof. Necula's lecture notes 12




&

« EZXFEHE2DDEAHICHE

- BEAFI(FIHES D) R—FHARERTOGVES

- BRI, iREE S LIRS ARE

- HEEE TY—9F53
- 2O 1 ZFIO—EBTIEAL

CHAICIE, ASREARDIE: 1x,x, .. X,

Based on Prof. Necula's lecture notes.

Shift-Reduce H3XHEHT

- LRIEXFEMTICIZ2DODEREELHS:

Shift

Reduce

Based on Prof. Necula's lecture notes.

Shift

Shift: &5 | EH1ALZTE~EYT
- TRIBRSEERS BB T HILISHIE

E+(lint) = E«+(int1)

Based on Prof. Necula's lecture notes

Reduce

Reduce: £ T DRARIC, £RFRANEHIEA

EES
- L E > E+ (E) A ERUIRAIGS,

E+(E+(E)1) =E+E)

Based on Prof. Necula's lecture notes

Shift-Reduce

RIHECEE
lint + (int) + (int)$ shift

int + ( int )+ (

1

int

)

Shift-Reduce

RIHE<EE
lint + (int) + (int)$ shift
int | + (int) + (int)$ red.E — int

int + ( int )+ (

I

int

)




Shift-Reduce i

| int + (int) + (int)$
int | + (int) + (int)$
E | + (int) + (inH)$

RIS
shift

red. E - int
shift 3 @

Shift-Reduce i

I int + (int) + (inH)$
int | + (int) + (int)$
E | + (int) + (inH)$

E+(int 1)+ (int)$

RIS
shift

red. E - int
shift 3 @
red. E — int

E E
// /
int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce i Shift-Reduce i
RIZE<EE RIZE<EE
lint + (int) + (int)$  shift lint + (int) + (int)$  shift
int |+ (int) + (int)$ red. E — int int |+ (int) + (int)$ red. E — int
E |+ (int) + (int)$  shift 3[@ E |+ (int) + (int)$  shift 3[@
E+(int 1)+ (int)$ red E —int E+(int 1)+ (int)$ red E —int
E+(E1)+(inH)$  shift E+(E1)+(inH)$  shift
E+ (E) I+ (int)$ red. E > E + (E)
E E E E
/ / / /
int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce #l Shift-Reduce #l
RIZE<EE RIZE<EE
lint + (int) + (int)$  shift Iint + (int) + (int)$  shift
int |+ (int) + (int)$ red. E — int int | + (int) + (int)$ red. E — int
E |+ (int)+ (int)$  shift 3[@ E 1+ (int) + (int)$  shift 3 [@
E+(int 1)+ (int)$ red E —int E+(int1)+(int)$ red E - int
E+(E1)+(inH)$  shift E E+(E1)+(int)$  shift E
E+(E) 1+ (int)$ red. E > E + (E) E+(E) I+ (inH)$ red. E —» E + (E)
El+(inD)$ shift 3 @ E 1+ (int)$ shift 3 @ /
E+(int1)$ red. E - int ’
E E E E
/ / / /
int + ( int )+ ( int ) int + ( int )+ ( int )

l

1




Shift-Reduce i

RISE< T
Iint + (int) + (int)$  shift
int I+ (int) + (int)$ red. E — int
El+(int) + (int)$  shift 3 [@
E+(int1)+(int)$ red E—int

Shift-Reduce i

Iint + (int) + (int)$  shift

int I+ (int) + (int)$ red. E — int
El+(int) + (int)$  shift 3 [@
E+(int1)+(int)$ red E—int

E+(E1)+(@nt)$  shift E E+(E1)+(@nt)$  shift
E+(E) I+ (inH)$ red. E > E + (E) E+(E) I+ (inH)$ red. E > E + (E)
E 1+ (int)$ shift 3 [ E 1+ (int)$ shift 3 [
E+ (int1)$ red. E - int E+ (int1)$ red. E - int
E+(E1)$ shift E+(E1)$ shift

E E E E+(E)I$ red EE+(E) © E E

// / / /

int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce #l
RE9Y

RIZE<EE
Iint + (int) + (int)$  shift E
int | + (int) + (int)$ red. E - int
E 1+ (int) + (int)$  shift 3 [@
E+(int1)+(int)$ red E - int
E+(E1)+(int)$  shift
E+ (E) 1+ (int)$ red. E > E + (E)

E i+ (int)$ shift 3 @

E+ (int1)$ red. E — int

E+(E1)$ shift

E+«(E)1$ red E>E+(E) E E
Ei$ 28 / / ‘

int + ( int )+ ( int )

« EBDINIRBYIELTRETED
- REYIDEYTFEFEED |

- Shift [F1RIREEBZRAVVIZFED L

+ Reduce [ 0 AU LDES (EFFRAIDEID)ER
AyohibRy U1 EOFERIRT S (ERRRDOE
W) ERZYIIZFED

Based on Prof. Necula's lecture notes 28

FEEE: LVD Shift, L\D Reduce?

- BB (REVD)IZEDERE
- LAl EBRFIORIFEFE(LKSTERVAHEESHY) | B EAE
HAKRIEEWNERIM?
c ATV REMERIKES -2 (DFA) ZRALNT,
shift %0 reduce #9281 J%RE
- CNTTERHEE (DR EBEZLIEVSELK,
- 20 DFA ~ADAAIE, REv 7 LDE(EMDRYTA)
- DFA OZEEHEL. KinRE LRI ELNDHD
« 20 DFA X5y L DEICHLTETIE, REDIKE X
&1 DEBEDF—Itok FRAR
- 3L X IZ5RLtok ZELDREBB I H DD shift
- 3L X HSRL “tok THNIEL A - B " #£D%5 reduce

DFY, CODFAIZRKIZHHE T HKEEIZHTANILHDNTLNVED

TAVTATHRERLNfLREL. EhEEMNDHRAT, RIZ
TREMELRET 54 —FILVEERLT D, ANXFTE

LR(1) #E3THEMT. Bl sl sorervmc. zonfremes 2.

int Iint + (int) + (int)$  shift
5.+ o Intl+ (int) + (int)$ E — int
E—int E I+ (int) + (int)$ shift(x3)
$ ) E+(int1)+(int)$ E —int
: int E+(E1)+(int)$ shift
).+ DE E+(E)1+(int)$ E — E+(E)

A *B# BB+ (in)$ shift (x3)
int E+(int1)$ E - int
E+ED$ shift
E+(E)1$ E - E+(E)
Ei$ 218




REBBH, RIHRBTIE s, FRHRBTIE, g LL>TLDDIE, RFEDER
REE, THb5, [%EADscanT BIDTRAVRREBEL T\ D B'CZ;;%[;
OFA OEE DFA ORBL. B e s e e i
. ;‘;Hﬂim Eﬁﬁ‘ﬂ}ﬂ_stack( HBDT, sh\fﬁ'é)&%ﬁ%b‘t??;’)&lf‘((ﬁli “
« 5l DFA 2R TDKRTKRI - BliIcERALTLVS DFA O—Ef:
- BRI E (PF AN LR int . ( ) $ £
17H' DFA DIKEEIZHIG
. §IJ hf%ziﬁ*ﬁéﬂ%&#%ziﬁ%ﬂ%&(:*ﬂs 3 s4
BlE, ZDFIE2DIZHE 415 9
- .‘ﬁgiﬁﬁnﬂﬁo)’ill- action & 5 PE int e int
- FERIBEEDF: goto K 6 s8 s7
7 e 5 E+E) PESE(E)
$,+ DB
Based on Prof. Necula's lecture notes 31 E e E * (E) Based on Prof. Necula's lecture notes 32
int [{ ) $ E
4l 9
LR BB 7ILTIX L LR X7 IITVX L I
* shift BIfE° reduce BIfED&H &, DFA £R53vY I=w$ & (4 AR7 P
[CEEATS j=0 (sym,, state, ) 0y e)
- LWL, ShIZEEA S0 ALEESBESNDHS DFA state O Z Bl 1k (sym,stater) .5
stack = ( dummy, 0 ) .3y
) X’;‘vybi@%Ei(:‘,}gﬁléxa‘y’]q}ﬁb\%%: "ePe‘:;se action[top_state(stack), I[j]] of
FTEALBEROREBERLRSE LD shift ki push ¢ TLj++], k)
reduce X — o
- LR /S—H 1, REVIEROB TEES B pop [l 1,
(symy, state; ) ... (sym,, state,) push (X, Goto[top_state(stack), XI)
state, [&. DFA% sym; .. sym,; ITERALI-FERDIKE accept: ER#ET
sym, [ reducelL =R D ED (F=IFEFHALS) error: #TLIS—DHE
Based on Prof. Necula's lecture notes 33 Based on Prof. Necula's lecture notes 34

LR X7 NITIX L LR #ESTRRAT EW
o, T Coo © LLEY SLDIEDBRATTES
. n ") it ) s |
sraten) B . - TOYSIVTEEIL GBS LR TRATED
(oymi, o T
@S s . - BIGRTRERTED
o o © REERT BIHDY—LHHE
state; ) T
E,
e <,), “ - Tl ZOHEI?
state, ( ,
e ) f. la's lecture notes. 36




LRIA—H D EEIERK

B=

© LRIEXBITOES
- HEXHEMTA DFA OERL

< IN—HYERY—IL

Based on Prof. Necula's lecture notes. 38

LREXBITDTAT7 (HE)

- LRBEXENIL ANFIERRESICEERR
%
c N—HOIREIL. RO TRETED
aly
- o [FREVIT, RiIREES LIERIRESHDED
-y [EHRIHR SO, SN—HIFELRTOENERS

- WEBIREE: 1 X%, . .. X,

Based on Prof. Necula's lecture notes. 39

Shift BifE& Reduce EhfE (2%)

CFGDHI: E — int | E + (E)
- ERBEXBINICE2ODEELH B

- Shift IFRIKRRBEANTMNSREZYI~NT Yo
E+(int) = E+(int1)

+ Reduce I£ 0 U LDEEE (ERRAIDED)ER
Ay bRy T L1 E O EEIGTES (SRR E
D) ERFYIIZRT

E+(E+(E)1) =E+E)

Based on Prof. Necula's lecture notes 40

FEEE: LVD Shift, L\D Reduce?

© EEAH(REVD)ICEDIERTE
- LAl EBRFIORIFEFE(LKSTERVAHEESHY) | B EAE
HAKRIEEWNERIM?
« TATTRERBRIKEA - (DFA) ZALNT,
shift %0 reduce #9281 J%RE
- CNTTERHEE (DR EBEZLIEVSELK,
- 2O DFA ~ADAHIE A2y 7 LDE(EMDSRYTA)
- DFA OREEET. RIFRE B LIFERIHE BN DD

« ZO) DFA £R4v5 L DEIZHLTEITEE, ZREBEODIKE X
&1 DEBEDF—Itok FRAR
- 3L X IZ5RLtok ZELDREBB I H DD shift
- BL X IZFRIL “tok A5 A - B " DEBHH S5 reduce

Based on Prof. Necula's lecture notes 41

LR(1) &>t

int o Lint + (int) + (int)$  shift

int 1 + (int) + (int)$ E — int

on$,+ E 1+ (int) + (int)$  shift(x3)
) E+(int1)+(int)$ E —int
int E+(E1)+(int)$ shift
Esint E+(E)1+(int)$ E — E+(E)
on).+  Ei+(int)$ shift (x3)
int E+(int1)$ E - int
E+(EN$ shift
E+E)1$ E - E+(E)
Ei$ 218

accept

on$

E—>E+(E)
on$,+

W——e-e-@

on), +




FERE: 0 DFA £ESESHH?

© REYYFNR—H ORAEDIREEREL TS

mERT - SELTVAIFRIFEEE (reduce DIEREHEDZED)
- SELTWA (ERKHAID) A (reduce DFR)
- ZOEBDOEPFETOAR (FDEFHER)
Based on Prof. Necula's lecture notes 44
7 eh O 3CAR (context) &l LR(1) ZAT L
- EKEO M) /E « LR ZAT L [FROFELI=-RT:
int + (int )+ ( int ) X—5aep,a
' - X o ap [ZHESTRA
- a [¥RIHEES (%A EES lookahead terminal)
- COBRAYIIE E + (lint )+ ( int ) - LR(D) F—A%XZEATHELEEK®RT S

.+ XAR:
- SELTVSHRAIEESE+(E)
- CNFETICEBLEOE, BiD55 E + (
- RBFICCNEELTVSDE Seint £f2EE > E+(E)
C FEEDBOENLEBLTOELN
© #>T.DFA D—EDKET. EHREDXARERIT S

Based on Prof. Necula's lecture notes 45

X > aepB, al lEN—HOXRERT _LIZHED

- SELTVWSDIE. X EZFhITH<a THT,
- RBYIDRYTIZIE o BERIZHD
- #oT. pa HSBHINDEBEXFF prefix ZFTRENHD

Based on Prof. Necula's lecture notes 46

c BB BELE A2 (KRS ) EANFIRRLED
HMoEDEBEELTHEAL
- aly, 212U o [EREYITHY vy (TEYDKRIHEE S5
- ThIE, BT HXFI MDA A—H DIRKE
- I DELYNSLDE, IFRE 3R A SoET
SR e ok 3 BB D T R BRRE
FATLDERITHS

© LR FATLIZENT, o FEFRAGLD (HY55)5E
BEERSY prefix #X—0F HDIZfEH:
X—>aef,a
- COTB RIS EELIELHD
- ELLMBELRAVIIEERICH D (EAHELTLND)

Based on Prof. Necula's lecture notes 47

i R

4 RRAI AR
S — aABe S — «aABe
A — Abc

A->b

B->d

la b b cd e
Based on Prof. Necula's lecture notes 48




A TR

E: XAk
A RRIRE Xk AR ARE [ x|
S — aABe S — a<ABe S - aABe S > a-ABe[
A Abc A—> eAbc A Abc A —> eAbc
A—>b A— ob A—>b
B—>d B—>d

Based on Prof. Necula's lecture notes 49 Based on Prof. Necula's lecture notes 50
& 3R UK
4 RRAI pdd 4 RRAI b4
S - aABe S — asABe S —» aABe S > aA*Be
A — Abc A - Abec A — Abc
A->b A->b
B—>d B—>d B—o-ed
a
a
Based on Prof. Necula's lecture notes 51 Based on Prof. Necula's lecture notes 52

Xk (BELGERAEYROTND) XAk (BBELGERAEYROTND)
E —int E —int
E->E+(E) E->E+(E)
E — eint E
E > «E + (E) E—>eE+(E)
) E—> Ee+(E)
Si H - / i : P
int + ( int )+ ( int ) int + ( int )+ ( int )
] I




XAk (BERERAETROTLND)

E—int
EE+(E)
E
EeE+(E)
E Ee+(E)
E
/]

int + | int .")i' ( int )

T

XAk (BERERAETROTLND)

E - int £
E>E+(E)

Eo«E+(E)
E— Ee+(E)

E > eint

EoeE+(E) /E

int + ( int z)i ( inET )

I

AR (BEGEFRAZYROTLD)

E —int
E>E+(E)
E—>eE+(E)
E—> E+(Eo°)
/ | %

it o+ (int )+ [ int

1

)

AR (BEGEFRAZYROTLD)

E —int

E>E+(E)

E— Ee+(E)
/ AV I
int + ( int )+ ( int )

l

AR (BEGEFRAZYROTLD)

I

E —int E
E>E+(E) /L_
E
E— E+e(E)
/ I
int + ( int )+ ( int

AR (BEGEFRAZYROTLD)

I

E —int E
E—>E+(E) /%
E
E—> E+(«E) i
E — eint : E
E - E + (E) E -
/ I o
int + ( int )+ ( int )

10



XAk (BERERAETROTLND)

E—int
ESE+(E)
E
E—> E+(Ee)
E E
/ / ..
int + ( int )+ ( int )

HR=E

« HLLBIEEES S ETNITHOHLLAERRR S
—E ZmMA5
- fzFL E REMETHES>TOBBKES
- EISME—DDAERRBILAVEITIIE, BEGL

. FDEAD AR
S—>eE $
- FFELDIEL ES MhoBHINDEEIIT S ZLV=5ED
- ARz

Based on Prof. Necula's lecture notes. 62

LR(1) 74T L ()

- AR
E—>E+e(E)+
TlE. L ( BEEAEDS shift #1720 RO XARIZHES
E>E+(eE),+
- CDCHR
E—S>E+(E)e,+
Tl&.reduce . FHAIE > E+ (E)Z#ALTTES
==L, FhIL + BMEVOTVSEEICEROND

Based on Prof. Necula's lecture notes 63

LR(1) 71T L (#E)

s ZOTATLDRIXRTEZLS
E—>E+(eE),+
c DEDOXFIIEE) + hdEHESN=1D
« ElZiZ2oDERRBINSH S
Eoint & ESE+(E)
c ChEERTIDICXARENLRLT 207 AT L4
&L L3295
E—.int,)
E—>eE+(E),)

Based on Prof. Necula's lecture notes 64

FA4 Closure EH

© XAREHRSRL CH =BT AT LEETRIICT HER
ZEATER LS

Closure(Items) =
repeat
for Items D% [X —»> a e YB, a]
for RERMRAIY > v
for & b e First(Ba) /* First(Ba) [XZTIE7ALY */
[Y — ey, b] % Items (23BN
until Items NEHSAL

Based on Prof. Necula's lecture notes 65

XM DFA DOERL (1)

- BAIASCARDIERL: Closure({s — ¢ E, $})

S—>eE $
E > eE+(E) $
E—>eint, $
E > e E+(E), +

E > eint, +
© ROESICHBIREL Y

S—>eE,$
E —» o E+(E), $/+
E—eint,$/+

Based on Prof. Necula's lecture notes 66

11



WX DFA DER (2)

- DFA KEEIX, LR(1) 7ATLD"BALI-"&&
- 3hbhbE. A8 Closure #1775
(E#IZ. BACT== closed)

- BRIKEBICEEND: [S > o E, $]
[X —> ae, b] #EDKEEICDITEHTINIL:
"bAHBHEE, X > o FRAVTET”
- REEERIL .

Based on Prof. Necula's lecture notes. 67

DFA IKREER

- "State" ELVIKEEIZ [X —> aeyb, b] ¥$HBET
5. COFF, £ DIKEED "Transition(State, y)' T
HEINILy EWSEBEERITD
-y [FRBESE RS

Transition(State, y)
Items « &
for & [X - a. e yB, b] € State
[X —> ay ¢ B, b] & Items [ZiEM
return Closure(Items)

Based on Prof. Necula's lecture notes. 68

WX R DFA O1ERL.

N :
S oF, 0 . -
E : .E+é)’ $/+ i E - inte, $/+ En;lurlt

o
\e .
S —>Ee $ (

E — Ee+(E), $/+ E - E+(sE), $/+ ﬂ

accept E E — oE+(E), )/+

on$ / E — eint, )/"'

@ E — E+(Ee), $/+ int 5
E - Eo+(E), )/~ E D> mnte )+ Evint

=5 on),+

Based on Prof. Necula's lecture notes 69

LR XK. X

-« HXHEHTR (i.e. the DFA) &, CF6 A" EZbhh
(FEEBBIIAEDHENTED

« LIEWNSTEH N—HERBIEFESICIE, FDADZ
ALH>TWDRENHS
- Eg., TATLERANTIS—YKR— BT 2

« EABIS—HHYS5H?

Based on Prof. Necula's lecture notes 70

LIMEEZE Shift/Reduce Conflicts

- DFA REEIZRD2DOMNEENTLNSRELES
[X > asaB, b] & [Y — ye, a]

s ZDEE, AN " ITHLTRDEERLHYSD
- Shift LTIKEE [X — aaeP, b] [T, F=ld%E
- Reduce # Y — y TITE3

. Ih%E, VIMETTEZE shift-reduce conflict £FE

o
2

Based on Prof. Necula's lecture notes 71

Shift/Reduce Conflicts

- KKHDDIE. EDBERR M
- HELHZEHL the dangling else
S—>ifEthenS | if EthenSelse S | OTHER
- ZOEE. DFA KETROLDZEELEDLEDNHD
[S — if E then Se, else]
[S > if Ethen Seelse S, x]

« L else BXIZ<BE shift £ reduce £LHYS55
- default (bison, CUP, %) 1L shift

Based on Prof. Necula's lecture notes 72




+3—" Shift/Reduce Conflicts

* ROBRGIEEEZ LD
E->E+E|E*E|int
* RDHLDELDORENHD
[E>E*eE, +] [ES>E*Ee, +]
[E>eE+E, +] =F [E—>Ee+E, +]

« ANAIZ+ BB L, shift/reduce BidpY>53
- ZZTlE reduce RL(* OFEE(E + KYiELY)
- B#R: BERIEMNC* &+ )DEE

Based on Prof. Necula's lecture notes. 73

(2 Shift/Reduce Conflicts

* bison TIXIELLEHEETE associativity ZEE:
%left +
$left *

- HRAIOEEIELL - ZEBEORIRES OEELIESR
- override AlEE, ¥=aT7 NEHBDH—F,

+ shift/reduce EZED#RHEIC shift ZALDDIF:
- RANARIFLESILBEIBNNETEN TULAEL
- ANRBSOEEIELIFFAOZALYEL
- BEIERARLC T, BHEE K right associative

Based on Prof. Necula's lecture notes. 74

BEIESIZERALT S/R Conflicts &<

- BlOBIZHESDS:
[E>E*eE,+] [E-E*Ee,+]
[E>eE+E, +] =F [E>Ee+E, +]

« ZZ Tl reduce #E R, HEHL, BEIERIE. B
Bl E —» E* E OALEIHRES + KUSLY

Based on Prof. Necula's lecture notes 75

BEIESIZE AT S/R Conflicts &<

« FlZ&E>THDIE
E>E+E|E*E]|int
© ROKELHD
[E—>E+eE, +] [E—>E+Ee, +]
[E>eE+E,+] =F [E—>Ee+E, +]

« AH +IZHLT, shift/reduce E1BI1ZHYS53
- reduce &S ELVSDH E > E+E &+ IXRCELIE
fiEds + NEFEEH left-associative THEMD

Based on Prof. Necula's lecture notes 76

BEIESIZERALT S/R Conflicts &<

- dangling else FIEIZEAS
[S—>if Ethen S, else]
[S—> ifEthenSeelse S, x]
« ThIE, BEIERZ else DA then KUYBLEE
ETHILTHIETED
- FizlE. default [TEET shift BifEELTH&LL
< TH . IhIE =YDV FUTIZRZD
c BRIBGLOBE|FEAIXEF=AD K. SHALE,
FHLGAD ST BXARDEOND LTS

Based on Prof. Necula's lecture notes 77

Reduce/Reduce Conflicts

- MYIZ DFA KREIZRDZ DM HoT=LT S
[X — ae,a]land [Y — Be, a]

- 259 4&, AN " B’ HEHEELLDORANER
WTERLTEWLADH NS4S

« ZhlZ reduce/reduce conflict £FEIEN S

Based on Prof. Necula's lecture notes 78
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Reduce/Reduce Conflicts

- BEIE. EDEERMEIZEKD
- Bl EAIFDF
S—>e|lid]idsS

< id [ZHL T, 2ADBX AL H S
S—id
S—>idS—id
N—HFXEAGREEEE-T DIZAH5H?

Based on Prof. Necula's lecture notes. 79

=512 Reduce/Reduce Conflicts

- ROKEEEZES [S—>ide, $]
[S—>eS, $] [S—idesS, $]
[S—o, $] =id [S—e, $1
[S—>eid, $] [S—>eid, $]
[S—>eidS, $] [S—>eidS, $]

- AAB $ BNENBE reduce/reduce conflict

S—>S->id

S—>S5S->idS—id
© SGEREESMRBERE 556 |idsS

Based on Prof. Necula's lecture notes. 80

N—HERY—ILOFIA

- IX—H{ERY—IL parser generators #FALV5E
CFG I X fi#HT DFA AMEND
- &2 conflicts (X, BEIRLNEEZ & default ZE>T
)
- BXERTILTIXLIE, EOETEREL (ZLT, 34
TSV ELTRESNTIND)
- LA, FaEDIERCY—ILIE DFA #1E5DIZ, 2
THRARFAEFALTLELN
- ELVSDE LR(D) f##4T DFA (FEMAE B L THA
1000 OREEE>TLEIAD

Based on Prof. Necula's lecture notes 81

LR(1) X RITKE

I FhELBLDREEL, FH . AL, eg.

;
Em)E T b [ S

on),+

s TATT: kFEHF—DOUFEITHES DFA IREEIX Y
—JLTLES
- FL# core ZHDKEELENSTEIZT S

N OLTRGES I
; E - int
E - inte, $/+/) on$,rl,)

Based on Prof. Necula's lecture notes. 82

LR PATLEEDIT core

- BH: LRPATLEADOT core ElE, TATLD
E—EXDEA
- Thhb, ERARMESEELNSIE

O el o))
{[X = aeB, b], [Y — 75, d]}
a7lETh
{X = aeB, Y — yed}

Based on Prof. Necula's lecture notes. 83

LALR 1REE

- BRI, ZD LR() REEEZEZD
{[X = ae,a], [Y = Be, cl}
{[X = ae, b], [Y — Be, d]}
c ALa7zE>OTY—oTES
« I—ULEREIZIZRDED N HS:
{[X = ae,a/b], [Y — Be, c/d]}
« ZhislE LALR(L) REELIEIEN S
- 3&&#o1=5E8: LookAhead LR
- F2LVTLY, LALR(L) 4RSI, LR(1) O 105 D1

Based on Prof. Necula's lecture notes 84
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LALR(1) DFA

- ETORENELDITEEDETHERT
- ACa7£EL 2= DN ELDIKREE RN
- ZOMREET—ULT,. FATLELIEDOHLLVIKEE
=%
- (AIOKREADIVOE)FHLLKEADIVIOET D
- (AIOREALDITYSE)HLLKEALD I YD LT S

0®@

©O—E6—6® © ®

Based on Prof. Necula's lecture notes. 85

accept

on$

W—~—e-e-@

on),+

LALR 7/3—H® conflicts

- FIZIE, "D LR(L) HKEEEFEZ D

{[X = ae,a], [Y — Be, bl}

{[X - ae, b], [Y — Pe, al}
- ¥—I LTz LALRQQ) HKEEIE

{[X = ae, a/b], [Y — Be, a/b]}
+ #L< reduce/reduce conflict HAF4E

« LML, EEATRE®EGS—XTHS

Based on Prof. Necula's lecture notes 87

LALR vs. LR

« LALR E:&(X B natural TIEALY
- $hE{IEEBIELE, LR EEAD/N\YFXUY

- F£&47 reasonable 7RSS LEEICIL, F2LATLY.
LALR(1) EDHD

« LALR(D) [, 5 TI%, FRT SV EEE/NA—H
BY—ILIZESTIE, 1Z2EEL-TLNVD

Based on Prof. Necula's lecture notes 88

RIS ADEER

Unambiguous Grammars Ambiguous
Grammars

Andrew Appel,
“Modern Compiler
Implementation in Java"

EELLTIE, LLK)SLL(D), LR(KLR(D).
UL, (BBFBEHD) franslator ££5559%
ELLLR(K) kol [EHE, T2/ 3 {5DBE TR
120 LL/LR(K) kol A% ETHS,

Terence J. Parr and Russell W. Quong.

LL and LR franslators need ko1 lookahead.

ACM SIGPLAN Notices 31(2):27-34 (1996).

Based on Prof. Necula's lecture notes. 89

E: SR

- REXARAT
- HEERAIEE: XARE HXE context-free grammars
- Bt/ S—4: LL(D)
- &kYsgHig/S—4: LR(1)
- MRBHEO/NYFT: LALRQ)
- LALR(1) /X—H4ER"Y—IL parser generators

© RITERREERAT

Based on Prof. Necula's lecture notes. 90
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fiE: LR WA

RAZEHY7% Reduce/Reduce Conflicts
LALR IZEDh 3B
(Bison ¥ =a7JL&Y)

BZEHY7% Reduce/Reduce Conflicts

* ROXEEEZD

S—>PR, NL—-N | N,NL
P>T | NL:T Ro>T|N:T
N — id T—id

« P - /35 A—R{1#k parameters specification
- R - #5R D 1L#k result specification

* N - RSA—FFTHER OB F

- T -EB4f

« NL - B#Alan) Xk

Based on Prof. Necula's lecture notes. 92

LALR(1) Reduce/Reduce Conflicts

- PlIZBWTid &
- N, &L, b A
- T,4L id A%
- RIZBWLWTid X
- N, $L: A
-T,HL, A
- IhIE LR(1) 3.
« LAL, LALR(1) TlHAELY, 1€
- BlIED> 25 HYIZL

Based on Prof. Necula's lecture notes. 93

LR(1) REED—ER

PoeT id
P—>eNL:T id
NL — N
NL—eN,NL :
N — e id
N — e id
Toeid id

" IZ¥L LALR

N-— ide

Based on Prof. Necula's lecture notes 94

reduce/reduce conflict

T— ide id/,
N— ide i/,

AR of=h?

- ZODHEELGDHREN ELICRLATEF OO
[ZVRRIEh TLEST:
- B I -DERBAEEMLT, CO2EDKE
XA B
- Eg., TiE%&EM
R — id bogus
- bogus (XFHEHT lexer TIEEALLEWRIRES
- COERBREIE, BXBITPICERASNG !
- AL, REP EENEETHDITH/RILD

Based on Prof. Necula's lecture notes 95

BEZO LR(1) K&

PoeT id [[1]

P—>eNL:T id T ide id |3

NL - o N | id N ide

NL—>eN,NL : L

N—eid :

N-eid , a7H%E5 = LALR v—I74L
T—oeid id

Ro.T [Toide ., [4]

R—>.N:T N ide :

R — . id bogus , id |R—idebogus,

T-.id

N - . id Based on Prof. Necula's lecture notes 9%
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