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 A BIFTEN DS A AT
repeat
- str T, A - BOERKRBITHSLIGB #RDIT&
(ie.,str=aBy)
-strhdD pE A TERZ&K(ie,stria Ay &id)
until str=S

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
- BEHIIERIFEE D) /S—YMNRERTUOROERSD
- EERSHIE. iRt B LIERIGFEENIEE

- HEEE TY—9F53
- 2O 1 ZFIO—EBTIEAL

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

Based on Prof. Necula's lecture notes. 13

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 15

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

lint + (int) + (int)$ shift

int + ( int )+ ( int )

1

Shift-Reduce

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

int + ( int )+ (

I

int

)




Shift-Reduce i

lint + (int) + (in)$  shift
int |+ (int) + (int)$ red. E — int
E |+ (int) + (int)$  shift 3[@

Shift-Reduce i

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

E+(int 1)+ (int)$

shift

red. E - int
shift 3 @
red. E — int

E E
/ /
int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce #l Shift-Reduce #l
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 |+ (int) + (int)$  shift 3[@
E+(int 1)+ (int)$ red E —int E+(int 1)+ (int)$ red E —int
E+(El)+(nt)$  shift E+(El)+(nD)$  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
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+(El)+(nt)$  shift E E+(El)+(in)$  shift E
E+(E) 1+ (int)$ red. E > E + (E) E+(E) I+ (inH)$ red. E —» E + (E)
El+(inh)$ shift 3 @ E 1+ (int)$ shift 3 @ /
E+ (int1)$ red. E — int
E E E E
/ / / /
int + (int )+ ( int ) int + (int )+ ( 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

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
F T E+(E)1$ red. E > E + (E) /E T E
int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce #l
RE9Y
Iint + (int) + (int)$  shift E . " -
int | + (int) + (int)$ red. E - int CE B A5NERE JO&L'—C 'Cﬂéé
El+(int)+(int)$  shift 3[E - RAYIDETIEERIZFED |
E+(int1)+(int)$ red E - int )
E+(E1)+(int)$  shift . . w=a =T s —
E+(E)I+(int)$ red. E - E + (E) E Shift 'j:‘l%& = P Ja‘-*ﬁt &
E 1+ (int)$ shift 3 [
g* S;T )'$?$ :ﬁ-dff — int + Reduce 13 0 L LDES (ERIRAIDAD)ER
Ee®)4 L E © E E E SuohbRy T L EO IR S (ERRRIOE
- ) &RV IIFED

Ei$ 218 / / =

int + ( int )+ ( int )

Based on Prof. Necula's lecture notes 28

FEEE: LVD Shift, L\D Reduce?

© EESD I (REVY) IR DERE

- LAL, EBATDORSBFIFE (LS TRV ATRERHY) . BHGE

HAERIGWNEESIM?

© TATTREMERKEA -7y (DFA) AT,

shift 4> reduce #9213V ERTE

- INTTESHE(DILR)EEZALSIEVSIEK,
- 20 DFA ~ADAAIE, REv 7 LDE(EMDRYTA)
- DFA OZEEHEL. KinRE LRI ELNDHD

« 20 DFA 2RAyY EDEIZHLTETESE, REOIKE X

L1 DBEOR—D2tok FRANR
- 3L X IZ5RLtok ZELDREBB I H DD shift

- BL XT3N “tok HiB 2B A > B DEBBAH S5 reduce

Based on Prof. Necula's lecture notes

29

TAVTATHRERLNfLREL. EhEEMNDHRA T, RIZ
TREMEERET DA —F I EERT 5, ANXFTH

LR(1) #E3THEMT. Bl i sornrwmc. xonremes 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
E+(E1)+(int)$ shift

$.. ’ int

@ )+ OB E+(E)i+(in)$ E - E+(E)
- BB+ (in)$ shift (x3)
int E+(int1)$ E - int
E+ED$ shift
E+(E)1$ E - E+(E)
Ei$ 218




DFA DORB

- 5l DFA #2RTTDERTRE
- BRI E (PF AN LR
- 17H DFA DIKREIZXIIG
- SIARINEE S IR IRED B LIRS
- TR, FE2D(25E:
- #&IHE S D5 action &
- FERIFEES DI goto T

Based on Prof. Necula's lecture notes. 31

B HREBB A, KRBT s, FRBRB TIE, g LTV, B
DEFRAE, FHaDB5, [EBNDscand 2O TIIBEVREZBELTNIM D,
FIRSARTRLE=, £EADscand BHETIE, EBBIZHLTE. shift Ll

DFA wiﬁ . mj *‘g:&b'ﬂ‘ L, ;W@Eﬁ#&(isﬁi) amscun(:ﬁftfgji\g(el’;;

B EIMIES ABEstacki ﬁ:étr)r sh\ft#‘é)é%ﬁ%b\tt ShIFTHb.

-+ fBllIfEALTLS DFA O —&B:

int + ( ) $ E
3 s4
4 |s5 g6
5 PE- int PE- int
6 s8 s7
7 e - E+(B) PESEHE)
$,+ D
E->E+(B) Based on Prof. Necula's lecture notes 2

LR BT LT X L

« shift B11E4° reduce EifED&H &, DFA ZR2vY
ICEEAYTS
- LAL. ChIZERKAZ . FCEENRRSNEHND

« RV EDRERIZ. DFAZRIVIDENSED
FTHERALLBRDKEEZSEESELS

* LRA—HF REVIERDITEET S

( sym,, state, ) ... (sym,, state, )
statey [&. DFA% sym; .. sym, IZEBAL=HEROIKE

Based on Prof. Necula's lecture notes. 33

LR BT LT X L

I=w$ & FE) A A5
j=0
DFA state O ZBAsRKAE
stack = ( dummy, 0 )
repeat
case action[top_state(stack), I[j]] of
shift ki push ( I[j++], k)
reduce X — a:
pop lal #,
push (X, Goto[top_state(stack), X])
accept: EERET
error: £ TLIS—DHE

Based on Prof. Necula's lecture notes 34

LR #ESTRRAT EW

* LLEYBLDGEN R TED

- TRYUSIVTERER BE. LR TRATES
- BIGRTRERTED

© REERTHH0Y—ILHHD

© T ZDAHEIF?

Based on Prof. Necula's lecture notes 35

LR/S—H D BB EM




B=

© LRIEXBITOES

- WX AR DFA O

< IN—HYERY—IL

Based on Prof. Necula's lecture notes. 37

LREXBRITOTAT7 (BE)

- FREEXENE, AN EFRIRRESICESH®RA
%)
* N—HORERL. ROBTRETED
aly
- @ [FREYYT, BIHTE S LFKRIRLSALED
-y [EHRIBR SO, SN—HIFELRTOENES

- WIEIREE I XX, ... X,

Based on Prof. Necula's lecture notes. 38

Shift BifE& Reduce EhfE (2%)

CFGDHI: E — int | E + (E)
- ERBEXBINICE2ODEELNH B

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

- Reduce I£ 0 UL LDFEEE (ERRAIDED)ER
ARy T L1 EOEEIGTES (LRI E
D) ERFYIIZRT

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

FEEE: LVD Shift, L\D Reduce?

© EESD I (REVY) IR DERE

- LAL, EBATDRSBFIFE (LS TRV ATRERSHY) . BHGE
HAERIGWNEBSIM?

 FAFTREMARKEA TR (DFA) ERLT,

shift %0 reduce #9381V J%RE

- CNTTERHE (DR EBEZLIEVSELK,

- 2O DFA ~ADAHIE A2y 7 LDE(EMSRYTA)
- DFA OZEEHEL. KR E LRI ENDHD

« 20 DFA 2RA2yY EDEIZHLTETESE, REOIKE X

&1 DEBEDF—Itok FRAR
- 3L X IZ5RLtok ZELDREBBIH DD shift
- BL X IZTRIL “tok HBBEE A - B " DEBHH S5 reduce

Based on Prof. Necula's lecture notes 39 Based on Prof. Necula's lecture notes 40
LR(1) &>,
int o Lint + (int) + (int)$  shift

Eint infi+(int)+(int)$ E—int

on$,+ E 1+ (int) + (int)$  shift(x3)
E+(int1)+(int)$ E —int

+ .
on$ int E+(E1)+(int)$ shift wERT

Esint E+(E)1+(int)$ E—E+(E)

ESE+(E) ot Bl (inh$ shift (x3)

on$,+ int E+(int1)$ E — int
E+(E1$ shift
E+(E)1$ E — E+(E)
Ei$ 218

W——e-e-@

on), +




FERE: 0 DFA £ESESHH?

f2#75 ) AR (context) &%

- RAYYIFN—HOREDKEERELTNDS
- SELTUVS RIS (reduce DFERELDED)
- SELTVS (ERFRAID) A2 (reduce DXR)
- ZOEDORPETCORNE (FDRDHER)

Based on Prof. Necula's lecture notes. 43

. ap E
KRR DBl /
int + ( int )+ ( int )
- ZOBRAYIIE E + (lint )+ ( int )
.+ XAR:

- SELTLBHBIXESE+ (- E)
- ChETISEELEOR, ABD55 E+(
- ABICCNAZELTOSE > eint EIEE > o E+ (E)
- ERADOENBRRLTLGEL
© #->T.DFA O—EADRET. BEREOXRERET S

Based on Prof. Necula's lecture notes. 44

LR(1) 74T L

+ LR() ZAT L (FRDOFBELIZRT:
X—>aeP,a
- X!op EHERA
- a [XRIREEE (%&FHAEES lookahead terminal)
- LR(1) F—EEHRATHLEERKT D

[ X > aep,al FN—HOXIRERT LIS
- SELTLSDIE. X EZFNITH<a THT,
- RBYIDRYTIZIE o HERIZHD
- #oT. Ba hSBHINDEBEXFF prefix ZFTRENHD

Based on Prof. Necula's lecture notes 45

e IE &b XA J7(ZE"‘E *51) EA A FIRROED
HAEDBEELTHA
- aly, fzFZLa liXGU?'CEU y IE5EY D#1

- ThiE, BT HXFIMLHT=, /I S—H DIKE
IN— 10 DAY &
o(fﬁg\)fu*\ﬁa%);:ﬁa?;%%(E%ﬁ@ggﬁkﬁg EEORTRGT
TATLOERT

. IZRéB) TATLIZENT, o BERRAEDD (HYS5) 5%
%5 prefix £X—59 HOIfEA:
X—>aef,a
- COT B FFERMESEELELHD
< EBLDBEELRAVIIEEMIZH B (EHELTIVD)

Based on Prof. Necula's lecture notes 46

i AR

A RRAI AR

S — aABe S — «aABe
A — Abc
A->b
B->d

Based on Prof. Necula's lecture notes 47

XK
A RRAI AR
S — aABe S — a«ABe
A — Abc A — eAbc
A->b A—> b
B->d

Based on Prof. Necula's lecture notes 48




i XA i XA
AR [ x| AR XAk
S - aABe S - asABe| S — aABe S — asABe -
A — Abc A — eAbc A — Abc A — Abec
A—>b A—>b
B—>d B—>d
e
Based on Prof. Necula's lecture notes 49 Based on Prof. Necula's lecture notes 50
SR (BELERHEYHROTND)
UK
E—int E
4 RRAI pdd E->E+(E)
S — aABe S - aA*Be :
A — Abc
A->b A
Bod Bo-d I E — eint
a b
a b b cid e E - .E * (E)

in} + (:. ir;’r '.)i ( inET )

1

Based on Prof. Necula's lecture notes

XAk (BBEGERAEYROTND) XAk (BEGEFAETROTND)
E —int E —int
E>E+(E) E->E+(E)
E—>eE+(E) E—>eE+(E)
E— Ee+(E) E— Ee+(E)
E
/ L A H g / R O H 5
int + (int )+ ( int ) int + (int )+ ( int )
I I




XAk (BERERAETROTLND)

E—int
ESE+(E)
E
EoeE+(E)
Es Ee+(E) '
E > eint
E—<E+(E) /E A
it + (it )+ (

I

in:T )

XAk (BERERAETROTLND)

E - int £
E>E+(E)

E—>e«E+(E)
E—> E+(Ee)

/ /103

it + (int )+ ( int

1

.j

AR (BEGEFRAZYROTLD)

E —int
E>E+(E)
E—> Ee+(E)
E E
/ I\
int + ( int )+ (

l

£ Y

inET )

AR (BEGEFRAZYROTLD)

E —int
E->E+(E)
E—> E+e(E)
/ I :

int + ( int )+ ( inET

I

AR (BEGEFRAZYROTLD)

E>E+(E)

E—int E

E
E— E+(sE)
E — eint :
E— «E+(E) E
/ I
int + ( int )+ (

in:T )

I

AR (BEGEFRAZYROTLD)

E—int
E—>E+(E) /
E 5
E—> E+(Ee)
E E
/ I

int + ( int )+ ( int

10



HR=E

« HLLBIGEES S ETNITHOEHLLAERRR] S !
E #F4mMZ%
- fzFL E REMETHES>TOBBKES
- EISME—DDAERRBILAVEITIIE, BEGL

- FDEAD AR
S—>eE $
- FEFEDIEL ES MhoBHINDEBIIT S ZLV=5ED
- ARz

Based on Prof. Necula's lecture notes.

LR(1) 74T L4 (%)

- ZOXAR
E—>E+e(E),+
Tl&. BL ( BFKED shift 2170 ROXARIZAHS
E—>E+(eE),+
- ZOXHR
E—S>E+(E)e,+
Tl&.reduce . FRAIE > E+ (E)#ALTTES
f=f2L. ThiE + BTV B EEICROND

Based on Prof. Necula's lecture notes.

LR(1) 74T L ()

s ZOTATLDRIXRTEZLS
E—>E+(eE),+
c DEDOXFIIEE) + hdEHSN=1D
« ElZiZ2 oD AERREINSH S
Eoint & ESE+(E)
c ChEERTEIDICXARENLRELT 2D 7 AT L4
&L L3295
E—.int,)
E—>eE+(E),)

Based on Prof. Necula's lecture notes

FA4 Closure EH

© XAREHRSRL CH =BT AT LEETRIICT HER
ZEATER LS

Closure(Items) =

repeat
for Items D% [X —»> a e YB, a]

for RERMEAIY > v
for & b e First(Ba) /* First(Ba) [XZETIXAELY */

[Y — ey, b] % Items [ZiBH0
until Items HNEHSAELN

Based on Prof. Necula's lecture notes

XM DFA DERL (1)

- BB XARDYERK: Closure({s — ¢ E, $})
S—>eE, $
E>eE+E) $
E—eint,$
E > e E+(E), +
E > eint, +

© ROESICHBIRELY 5

S—>eE,$
E —» o E+(E), $/+
E—eint,$/+

Based on Prof. Necula's lecture notes

X #EH DFA DERL (2)

- DFA HKEE(X, LRQ) 7ATLD"FALI-"&&
- 95 AR Closure 217745
(BE#IZ. FACT== closed)

- FIRRKEICEENS [S > o E, $]

+ [X > oae, b]ZHLDKEITDITEIANIL
‘bhHBLEE, X > a0 FAVTGET”
- AREEERIL .

Based on Prof. Necula's lecture notes
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DFA IKREER

+ “State" ELVIIREEIC [X—>asyb,b] NHdET
5. OB, EDIRED “Transition(State, y)' T
HDHINIL y ELVSEBEEITS
-y FRIGESETERERS

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. 67

WX EHT DFA DERL. i

e LI ey

E — eint, $/+

: E — E+e (E), $/+
2 \E + *
S —>Ee, $

E - Ee+(B), $/+ E - E+(+E), $/+|4]
accept E — oE+(E), )/+
on$ E — eint, )/+
@ E — E+(Ee), $/+
E — Ee+(E), )/+

Q..

Based on Prof. Necula's lecture notes 68

E — inte, )/+ E—int
on),+

LR XK. X

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

c LIEWNSTEH N—HERBIEFESICIE, FDADZ
ALH>TWDRHENHS
- Eg., TATLERANTIS—UKR— BT 2

« EABIS—HHYS5H?

Based on Prof. Necula's lecture notes 69

LIMEEZE Shift/Reduce Conflicts

« DFAREEICRD2DOMEFNTIVDELELS
[X > asaB, b] & [Y — ye, a]

s ZOEE, AN " ITHLTRDEERLHYSD
- Shift LTIKEE [X — aaeB, b] IZH3, F£=3%
- Reduce # Y — y TIT45

- Ih%E, YIMETTEZE shift-reduce conflict &FFE

A

Based on Prof. Necula's lecture notes 70

Shift/Reduce Conflicts

- KKHDDIE. EDBERR
- HELHZEH] the dangling else
S—>ifEthenS | if EthenSelse S | OTHER
- ZOEE. DFA KETROLDZEELDLEDNHD
[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 71

$5—D Shift/Reduce Conflicts

© ROBRGIEEEALD
E>E+E|E*E|int
* RODBDELDRENHD
[E>E*eE, +] [E>E*Ee, +]
[E>eE+E, +] =F [E>Ee+E, +]

« AAIZ + B BE, shift/reduce HidHY>5%
- ZCTlE reduce $RL(* DFEE(E + KYUsELY)
- [EER: BEIERG(C &+ )DEE

Based on Prof. Necula's lecture notes 72
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(2 Shift/Reduce Conflicts

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

- HRAIOEEIELL - ZEBEORIRRES OEELIESR
- override AlEE, ¥=aT7 NEHDBDH—F,

+ shift/reduce EZED#RHEIC shift ZALDDIF:
- RANARIFLESILBEIBENETEA TLAEL
- ANWRBSOEEIELIFHAOZALYEL
- BEIERARL T, BHEE K right associative

Based on Prof. Necula's lecture notes. 73

BEIESIZALT S/R Conflicts &<

- FloBlIzEEAS:
[E—>E*eE,+] [ESE*Eoe,+]
[E—>eE+E,+] =F [E—>Ee+E, +]

« ZZ Tl reduce B, 4L, BEIEGIE. ]
Bl E > E*E OALKIHREE + KUEL

Based on Prof. Necula's lecture notes. 74

BEIESIZERALT 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 &+ IXRICELIE
fiiEds + NEFEESH left-associative THEMD

Based on Prof. Necula's lecture notes 75

BEIESIZE AT S/R Conflicts &<

- dangling else BREIZR A5

[S—>if Ethen S, else]
[S—>if EthenSeelse S, x]

« Thix. BEIERE else DAD then LUBNEE

ETHILTHRIATED
- Ff(F. default (SR T shift BfEELTHEL

« TH. INF A= DNvFXUTICRAS
- BEIECLOBREIER LA A K. SBRENE,

FHLGN2=BX AN FONDEITED

Based on Prof. Necula's lecture notes 76

Reduce/Reduce Conflicts

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

- 259 4&, AN " BHEHEELLDORANER
WTERLTEWLA D H NS4S

« ZhlZ reduce/reduce conflict EFEIEN S

Based on Prof. Necula's lecture notes 77

Reduce/Reduce Conflicts

© BRI GEOBRKIEIZESD
- Bl A F D5
S—elid|ids

- id IZXLT. 2EDEX AL H D
S—id
S—>idS—id
N—HFXEAGREETE-T DIZHIH\?

Based on Prof. Necula's lecture notes 78
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=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, $]

- AHB $ BNENBE reduce/reduce conflict

S—>S->id

S—>S5S->idS—id
© SGEREESHMRBRE 556 |ids

Based on Prof. Necula's lecture notes. 79

N—H{ERY—ILOFIA

- IS—Y4ERY—IL parser generators AL S &
CFG M X fiEHT DFA AMEND
- f&2E conflicts [X. BEIRGINDEEZ & default ZFE>T
)
- BXBEHT7ILTIVXLALIR, EOETLRL (ZLT, 54
TS ELTRESNTIND)
- LA, FaEDERY—ILIE DFA #4E5DIZ, ZC
TRz EIFAL TV
- ELVS0DE LR(D) f##4T DFA (ZEMA S B L THA
1000 MIKEEEESTLEI NS

Based on Prof. Necula's lecture notes. 80

LR(1) X RITKEN

I FhELBLDREEL, FH . AL, eg.

5
SR ﬁ e

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 81

LR PATLEEDNDIT core

- BH: LRPATLEADOT core ElE, TATLD
E—EXDEAR
- FThhb, ERARMESEELNSIE

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

Based on Prof. Necula's lecture notes. 82

LALR 1REE

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

Based on Prof. Necula's lecture notes. 83

LALR(1) DFA

- ETORENELDITELDOETHEERT
- ACa7£3 2= DN ELHINEEE RN
- ZOMREET LT TATLELEHDOHLLVIKEE
F )
- (AIOREADIVCE)FHLLKEADIYIOET S
- (AIOKREHSDITYDCE)FHLWKENSD IV LT D

® ©
S

© ®

Based on Prof. Necula's lecture notes 84
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W—~—e-e @

on),+

LALR /3—H® conflicts

- BIZIE, RO LR() KEEEEZD

{[X - ae,a], [Y — Be, b]}

{[X = ae, b], [Y — Pe, a]}
- ¥—U L7z LALR(1) KEEIZ

{[X = ae, a/b], [Y — Pe, a/b]}
+ #L< reduce/reduce conflict HAFE4E

« LML, EEATR&EGT—XTHD

Based on Prof. Necula's lecture notes. 86

LALR vs. LR &

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

- F£&475 reasonable 7RSS LEECIL, F2LATLY.
LALR(1) ENHD

« LALR(D) [, 4TIk, 7RISV EEE/NA—H
BY—ILIZESTIE, 1EEEL-TLND

Based on Prof. Necula's lecture notes 87

RIS ADEER

Unambiguous Grammars Ambiguous
Grammars

Andrew Appel,
“Modern Compiler

Based on Prof. Necula's lecture notes 88

Implementation in Java"

E: SR

- REXARAT
- HEERAIEE: XARE HXE context-free grammars
- Bt/ S—4: LLQD)
- EYBHES—4: LR(L)
- MRBHEDO/NYFT: LALRQ)
- LALR(1) /X—H4ER"Y—IL parser generators

© RITERREERAT

Based on Prof. Necula's lecture notes. 89

fBiE: LR BXRT

RZEHY7%i Reduce/Reduce Conflicts
LALR [ZEDH B
(Bison v=a7JL&Y)
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BZEHY% Strange Reduce/Reduce Conflicts

* ROXEEEZD

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

« P - 3T A—R{1#k parameters specification
- R - #&R DO 1LHk result specification

* N - RSA—FFTHER OB F

- T -EAF

« NL - B#Alan) Xk

Based on Prof. Necula's lecture notes. 91

LALR(1) Reduce/Reduce Conflicts

s PIZBWTIdIE
-N,&L, D5 A
- T,3L id A<

s RIZBWLWTidIE
- N, %L : A<
-T,%8L, A%<

- IhIE LR(1) 3TE.

- LAL, LALR(1) TlXAELy, I €72
- BREIFSRSHYIZL

Based on Prof. Necula's lecture notes. 92

LR(1) REED—ER

PoeT id

P>eNL:T id 1T LALR
reduce/reduce conflict

NL — e N

NL —>eN,NL :

N—eid

N—eid . To ide id/

T—oeid id

N— ide

Based on Prof. Necula's lecture notes. 93

AR of=h?

© ZODOHELGDHIREA, ELICRALaTERF OO

[ZVERShTLES:

- BE AI—OEKRAIFEMLT, CO2EDKE

EXAT D

- Eg., TiE%&EM

R — id bogus
- bogus [XFHEHT lexer TIEEALLEWRITES
- COERFRAIZ. XX PIERASNGL |
- LML, REP EEDBTDDITH/ID

Based on Prof. Necula's lecture notes 94

BEZO LR(1) K&

PoseT id [[1]

P>eNL:T id T ide id |3

NL - o N | id N ide

NL—>eN,NL : N-= ide

N —eid :

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

R->.T

T ide . |4

R—>.N:T N ide

R — . id bogus , id |R—>idebogus,

T-.id

N—.id Based on Prof. Necula's lecture notes 95
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