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

- ROXEEEZES:

E—SE+(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 BT, Ao BAERRAITHEES%B ERDITE
(ie.,str=aBy)
-strhDBE ATERZ&K(ie,strida Ay Lid)
untilstr=S  (BAtREER)

Based on Prof. Necula's lecture notes 4

LRIESCEATENEIRER (1)

it i)« i)

int + ( inf ) + ( int

Based on Prof. Necula's lecture notes 5

)

LRIEXETENMEIRER (2)

-+ i)« )

E + (int) + (int)

E
|

int + ( inft ) + ( int )

Based on Prof. Necula's lecture notes 6




LREEXXfEHTEIEIRER (3)
nt + i) i)

E + (int) + (int)
E + (E) + (int)

E E
|

int + ( inft ) + ( int )

Based on Prof. Necula's lecture notes. 7

LREXXEMTEIEIRER (4)
it + i) i)

E + (int) + (int)
E + (E) + (int)
E + (int) E

E E
|

int + ( inft ) + ( int )

Based on Prof. Necula's lecture notes. 8

LREECfRITENMEIRE (5)
it « )« )

LRIESXEATENEIRER (6)

int + (int) + (int) E—>E+(E)||nt

E + (int) + (int) E + (int) + (int)
E + (E) + (int) E + (E) + (int)
E + (int) E E + (int)
E+(E) E+(E)
E
E E E HEEH rightmost
| ‘ | derivation &
int + ( inft ) + ( int ) mt + mT ) +
EEEIE #1 B35t reduction ML BFAR
FEEIE #1 hSDIRE:
LREXMEFTDEREIE #1: - apy ELREXBHOBRHDHIET S

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

Based on Prof. Necula's lecture notes 11

- R®MZETT reduction (& A B IZKBERET S
- ZOEE v IFRIFR S DHI L B!

HHE? BE. oAy - oy IREEHDI1RATYTTH
Sh 6 (AlTEA D IERIREES)

Based on Prof. Necula's lecture notes 12




&

« EZXFEHE2DDEAHICHE
- BEHIIERIFEE D) /S—YMNRERTUOROERSD
- EERSHIE. iRt B LIERIGFEENIEE

- HEIEE TY—9F53
- 2O 1 ZFIO—EBTIEAL

CHISIE, 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. 14

Shift

Shift: i85 | EH1ALZTE~EYT
- VRIS EERH BB T HLIHIE

E+(int) = E+(int1)

Based on Prof. Necula's lecture notes 15

Reduce

Reduce: B FI DA, £ RFRREE (58
EX)
- 4L E—>E+(E)NERBRAGS,

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

Based on Prof. Necula's lecture notes 16

Shift-Reduce

RIS
lint + (int) + (int)$ shift

int + ( int )+ ( int

1

)

Shift-Reduce

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

int + ( int )+ ( int

I

)




Shift-Reduce i

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

RIHECEIE
shift

red. E — int
shift 3 @

Shift-Reduce i

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

E + (int 1) + (int)$

RICHE<E 1
shift

red. E — int
shift 3 @
red. E - int

E E
// /
int + ( int )+ ( int ) int + (int )+ ( int )
Shift-Reduce Shift-Reduce
RIZE<EE RISE<EE
lint + (int) + (int)$  shift lint + (int) + (int)$  shift
int | + (int) + (int)$ red. E — int int | + (int) + (int)$ red. E — int
El+(int) + (inf)$  shift 3 @ El+(int) + (inf)$  shift 3 @
E+(int1)+(int)$ red E - int E+(int1)+(int)$ red E—int
E+(El)+(int)$  shift E+(El)+(int)$  shift
E+ (E) I+ (int)$ red. E > E + (E)
E E E E
/ / / /
int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce I Shift-Reduce I
RIZE<EE RISE<EE
Iint + (int) + (int)$ shift Iint + (int) + (int)$  shift
int | +(int) + (int)$ red. E > int int 1+ (int) + (int)$ red. E — int
El+(int)+ (inh$  shift 3 E El+(int)« (int)$  shift 3 @
E+(int1)+(int)$ red E - int E+(int1)+(int)$ red. E—int
E+(El)+(int)$  shift E E+(E1)+(in)$  shift
E+ (E) I+ (int)$ red. E > E + (E) E+ (E) 1+ (int)$ red. E > E + (E)
E |+ (int)$ shift 3 [ E1+(int)$ shift 3 [
E+(int1)$ red. E — int
E E
/ /
int + ( int )+ ( int ) int + ( int )+ ( int )

l

1




Shift-Reduce i

RITHCEIE
Lint + (int) + (int)$  shift
int 1+ (int) + (int)$ red. E — int
El+(int) + (int)$  shift 3 [@
E+ (int 1)+ (int)$ red. E— int

Shift-Reduce i

Lint + (int) + (int)$  shift

int 1+ (int) + (int)$ red. E — int

El+(int) + (inH)$  shift 3 [@

E+ (int 1)+ (int)$ red. E - int

E+(E1)+(@n)$  shift E E+(E1)+(@nt)$  shift E
E+(E) I+ (inD)$ red. E > E + (E) E+(E) I+ (inD)$ red. E > E + (E)
El+(int)$ shift 3 @ E 1+ (inh)$ shift 3 @
E+(int1)$ red. E — int E+(int1)$ red. E — int
E+(E1)$ shift E+(E1)$ shift
E T E‘ E+(E)1$ red. E - E + (E) /E E‘
int + ( int )+ ( int ) int + ( int )+ ( int )
Shift-Reduce #l
RE9Y
RIZE<EE

Iint + (int) + (int)$  shift E N\ " -
int 1 + (int) + (int)$ red. E - int © ERAIEREYIELTRETED
El+(inf) + (inf)$  shift 3 E - RAYIDETIEERIZFED |
E+(int1)+(int)$ red E—int )
E+(E1)+(int)$  shift . . w=a =T s —
AR AR, Shift [£1#HESERFvIIHEETE
E 1+ (int)$ shift 3 [
g* EiE"T ;$?$ rf\,dffﬂ int + Reduce 13 0 L LDES (ERIRAIDAD)ER
Ev )18 red EoEe® E E E 2y IL1ED IR S (ERREIOE
Ei$ Z® / I ‘ D) ERIVIIZHET

int + ( int )+ ( int )

Based on Prof. Necula's lecture notes 28

FEEE: LVD Shift, L\D Reduce?

- BB (REVD)IZEDERE
- LAL, EBSIOESERE (KB THEV T EEHY) | 55
HAKRIEBEWNERSIM?
© TATT: REMBARIKES—ITRY (DFA) #RALNT,
shift 4> reduce #9213V ERTE
- CNTTERHEE (DR EBEZLIEVSELK,
- 20 DFA ~ADAAIE, REv 7 LDE(EMDRYTA)
- DFA OZEEER. Rin B LRI BN OHED

+ 20 DFA X2y EDEIZRLTERITSE, REDIKE X
L1 DEOR—D2tok RN
- HL X [25R)Ltok HDREBB A H DD shift
- 3L X HSRL “tok THNIEL A - B " #£D%5 reduce

DFEY., CODFAIZAIZHE TIKEITHI AL A DTN

LR(1) #&X@E4T. Bl

TAVTATHRERLNfLREL. EhEEMNDHRAT, RIZ
TREMELRET 54 —FILVEERLT D, ANXFTE
BL.ESRTRET. ROBEEEETS 5.

int

$. ’ int

int

$,+ DB
E—int E1+(int)+ (int)$ shift(x3)

Iint + (int) + (int)$  shift
int | + (int) + (int)$ E — int

E+(int1)+(int)$ E—int
E+(E1)+(int)$ shift

).+ OB E+(E)i+(int)$ E — E+E)
E-int £y (int)$ shift (x3)
E +(int1)$ E - int
E+(EN$ shift
E+(E)I $ E > E+(E)
Ei$ =8

T@)'*m*

E—>E+(E)




DFA DORB

- 5l DFA 22 R TDRTRE
- B30k (T AIARAT) LR

RIEBB A, LIRS TIE s, FRIMRB TIL, g LTV, REOER
RE, FubL, TRBESDscand 2O TRAVRREEELTLABHLTH D,
FIRSARTRLE=, A Dscand BAETIE, EBBIZHLTE. shift Ll

DFA wiﬁ . WI] fg:&b'ala‘ L., SWFJEH%}:L(?&EE?) amscun!;ﬁf?_ZT;\g(eI’::;

B EIMIES A stacki ﬁ:étr)r sh\ftﬂ'é)é%ﬁwwtt SHIFTHS.

-+ fBllIfEALTLS DFA O —&B:

— e 2 o int + ( ) $ E
- {74 DFA IR AEIZ5H I 1
. §|Jbf%ziﬁ“ﬁﬁﬂ%&#%ziﬁ%ﬂ%t(:*ﬂt? 3 s4
Bl CDHE2DIZHE: 4|s5 g6
- .‘ﬁ%iﬁﬁuﬂﬁo)’ill. action & 5 PES int PE int
- FRIFTE DI goto 6 s8 s7
7 e 5 E+E) PELEHE)
$,+ DB
Based on Prof. Necula's lecture notes 31 E g E + (E) Based on Prof. Necula's lecture notes 32
[ $ E
LR XM 7 ILTIX L LR X7 IITVX L o
- shift E14E+° reduce EIfEDHE, DFA X5V Y I=w$ &) A NS .
IZH&ERY% j=0 ) ¢ Sy state, Y. 6)
- LU, SREmEA S L. AL RESN DD DFA state 0 R Csymstate) L& 3)
stack = ( dummy, 0 ) .3y
) X’;‘b:/bJ:@%E%(:?BFQEXGIVOQDE#B%: "ePe‘:;se action[top_state(stack), I[j]] of
FTHERAL-EREDREZTESIELS ahift ke push { I[jos] k) 35( o
d X :
© LR A—H 1, REVOERDHTEES B " o lal 8,

(symy, state; ) ... (sym, state,)
state, [&. DFA% sym, .. sym,; ITERALI-HERDIKE
sym, [ reducelF=RDED (F=IFEFHALS)

Based on Prof. Necula's lecture notes. 33

push (X, Goto[top_state(stack), X])
accept: EE#T
error: #TLIS—DiRE

Based on Prof. Necula's lecture notes. 34

LR XA 7 NIV L

state, ) [
( sym,, L6
. [ int - [ $
4) |
state; ) (E, 3 o
(symy, ﬂ s”
( '(' Pesint Pesint
y 6 8 57
7 e E(E) Fe.e-e)
)
(symy, a
state; )
(E,
(sym,, 4)
state, ) oy,
6)

LR #ESTRRAT EW

© LLEYBLDGEN R TED

- TRTS3T & BE LR TR TES
- BIGRTRERTED
© REERTDHHO0Y—ILHHD

© T ZDAHEIF?

Based on Prof. Necula'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)ERFVIIZFED

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
HAKRIEBEWNERSIM?
« TATTRERBRIKEA - (DFA) ZALNT,
shift %0 reduce #9281 J%RE
- CNTTERHEE (DR EBEZLIEVSELK,
- 2O DFA ~ADAHIE A2y 7 LDE(EMDSRYTA)
- DFA OZEEER. Rin B LRI BN OHED

« 20 DFA 2R&2yY EDEIZHLTETSE, REOIKE X
&1 DEDR—Y ok ZFRAN
- 3L X 125tk £HDREBBAHBHHS shift
- 3L XIZSRIL “tok BB A > B " DBBHHD4S 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)+(in)$ shift
Esint E+(E)1+(int)$ E — E+(E)
o)+  Eir+(int)$ shift (x3)

accept

on$

E—>E+(E)

on$, + int E + (int1)$ E > int
E+(EN$ shift
E+E)1$ E - E+(E)
Ei$ =8

W~ e-e-@

on), +




FERE: 0 DFA £ESESHH?

© REYYFNR—H ORAEDIREEREL TS

TmERT - SELTVDIEKRIRTES (reduce DIERELDZED)
- SEELTVS (ERRAID) A2 (reduce DXR)
- ZOEBDOEPFETOAR (FDEFHER)
Based on Prof. Necula's lecture notes 44
7 eh O 3CAR (context) &l LR(1) ZAT L
& A KEE D i /E « LR ZAT L [FROFELI=-RT:
int + (int )+ [ int ) X—>aepa
' - X o ap [ZHESTIRA
- a [¥RIHEES (%A EES lookahead terminal)
- COEBRAYIE E + (lint )+ ( int ) - LR(1) F—EEHRATHLERKT D
< Xk

- SELTLSHRAIEESE+ (o E)
« CNETICEELEDE. ABD3S E + (
- ERICCNBELTVND E > eint I E >eE+(E)
- FEALOENLEELTLEL
© #>T.DFA D—EDKET. EHREDXARERIT S

Based on Prof. Necula's lecture notes 45

s [X>aep,al FNN—HDOXIRERT Z&ICHD

- SELTLBDIE. X EZhITHi<a THT,
- RBYIDRYTIZIE o HBERIZHD
- #oT. pa MSBHINDEBEX T prefix ZFTRENHD

Based on Prof. Necula's lecture notes 46

BB BERE, X’;‘U?(ZE"‘B 25D EANFIRRNED
HaLnEELLTREA
- aly, zf2L o [ER% J7'CE"J y IEEY DK IHE S5
- ThIE, BT HXFI MDA A—H DIRKE
- /\— 10y D) YA &
RS L poE T Pme 3
FTATLOERT

. LR DT7ATLISENT, o BERBRAEDO (HY55) 5%
815> prefix X—2F BDIZfER:
X—>aef,a
- COT B FFERMBESEELELHD
- EBLDBELRFIVIIEERICH B (EHHELTIND)

Based on Prof. Necula's lecture notes 47

i R

4 RRAI AR
S — aABe S — «aABe
A — Abc

A->b

B—>d H

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




A TR A TR

ERARE) AR ERAREA) [ x|
S - aABe S - asABe S > aABe S —» aeABe|
A > Abc A > sAbc A > Abc A —> eAbC
A—>b A eb A—>b
B—>d B—>d

Based on Prof. Necula's lecture notes. 50

Based on Prof. Necula's lecture notes.

i AR i AR

4 RRAI AR 4 RRAI AR
S > aABe S — asABe S — aABe S - aA*Be
A — Abc A — Abec A — Abc
A->b A->b
B->d B->d B—-ed
a
a

Based on Prof. Necula's lecture notes

Based on Prof. Necula's lecture notes

XAk (BBEGERAEYROTND) XAk (BEGEFAETROTND)
E —int E —int
E>E+(E) E->E+(E)
E - eint E
E — ¢E + (E) E—>eE+(E)
. E— Ee+(E)
intf + (int )+ ( int ) int + ( int )+ ( int )
1 I




XAk (BERERAETROTLND)

E—int
ESE+(E)
E

E—>eE+(E)

E—> Ee+(E)
: o
/ - P
int + ( int )+ ( int )

Y

XAk (BERERAETROTLND)

E - int E
E>E+(E)

E—>eE+(B)

E-> Ee+(E)

E - eint

E—>eE+(E) /E ]
int + ( int )+

I

inst )

AR (BEGEFRAZYROTLD)

AR (BEGEFRAZYROTLD)

E —int E —int
E>E+(E) E->E+(E)
E—>eE+(E) E — «E + (E)
E> E+(Ee) E—> Ee+(E)
E E E
int + ( int )+ ( int int + ( int )+ ( int )
1 l
XAk (BELERAEYROTIND) XAk (BELERAEYROTIND)
ES e (E) /EL. Eo /E%
E E
E > «E + (E) E — «E + (E)
K E E > eint : E
E - E > «E + (E) E -
/ | / |
int + (int )+ ( int int + ( int )+ ( int )
I

I
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XAk (BERERAETROTLND)

HR=E

E3E (e E C HLLOBIES S EThITHLHLLERIEE S
— E #ft1+mzx5
- =1L E [EChE T TV -BARE
E - EISB—D DA FRBILAGFAE, BELL
E - oE + (E)
E> E+(Ee) - O RIL:
E E S—<E$
/ ] - BFEDO(E E$ MOBHINBEEFHIT S (ZLV=54D
int + (int )+ ) - RBYYIFE
LR(1) 7AF L (#%) LR(1) 7AF L (#%)
- COXHR s CDTATLDRTXARTEZ LS
E>E+e(E)+ E>E+(E).+
Tl HL ( HEECED shift £4T4LY . ROXARIZHES + DEDXFIIFE) + ALBHEINI=HD
ESE+(eE),+ - EICIZ220ERBRANH D
p— _ Eoint & EE«(B)
£ Ee(E)es - CRERBY SOISXAREELT 20T AT L
‘ #ET LS9 5

Tl&.reduce »°. FHAIE > E+ (E) #ALTTES
=L, FIE + BEFELTWSEEIZROND

Based on Prof. Necula's lecture notes 63

E - «int,)
E—-«E+(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 [ZiBH0
until Items NEHSLL

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, +
© ROKSIZHEIBIER T 5

S—>eE $
E > ¢ E+(E), $/+
E > eint, $/+

Based on Prof. Necula's lecture notes 66
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WX DFA DER (2)

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

- BRIKEBICEEND: [S > o E, $]
[X > ae, bl #EDKREEICDIFEHINIL:
"bABHBEE, X > a FRVTET
- REEERIL .

Based on Prof. Necula's lecture notes. 67

DFA IKREER

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

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

Based on Prof. Necula's lecture notes. 68

WX DFA O1ERL.

N 1
s
oEE D e

E — eint, $/+

=G ZIE

S—>Ee$ (
E > Ee+(E), $/+ E - E+(eE), $/+ ﬂ
accept E E — oE+(E), )/+
on$ E — eint, )/+
@ E — E+(Ee), $/+ int 5
E — Ee+(E), )/+ E - inte, )/+ E - int

= 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

« DFARKREEICRD2DOMNEENTILVSELELS
[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

=~
zb\

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 KETRDIDELEDEDAHD
[S — if E then Se, else]
[S — if Ethen Seelse S, x]

« 4L else BXIZ<B L shift £ reduce £LHYS55
- default (bison, CUP, %) 1L shift

Based on Prof. Necula's lecture notes 72




+3—" Shift/Reduce Conflicts

© ROBRGIEEEALD
E-E+E|E*E|int
* ROBZDELDRESHD
[E>E*eE, +] [E>E*Es, +]
[E>eE+E, +] =F [E—>Ee+E, +]

s ANAIZ+ BB L, shift/reduce BidpY>52
- ZZTlE reduce RL(* OFEE(E + KYiELY)
- E#R: BERIEN* &+ )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 &<

- FloHlIzHEAS:
[E>E*eE, +] [ESE*Eo, +]
[E—>eE+E,+] = [E—>Ee+E, +]

+ CCTlE reduce &S HEGS, BEIRLLIE. R
B E - E* E DAMNKRIFES + LYUFL

Based on Prof. Necula's lecture notes 75

BEIESIZE AT S/R Conflicts &<

« Blick->THDOXE
E->E+E|E*E|int
© ROKELHD
[E>E+eE, +] [ES>E+Ese, +]
[E>eE+E,+] =F [E—>Ee+E, +]

« AH +IZHLT, shift/reduce E1BI1ZHYS53
- reduce &S ELVSDHLE > E+E &+ IXRCELIE
fiiEds + NEFEEH left-associative THEM D

Based on Prof. Necula's lecture notes 76

BEIESIZERALT S/R Conflicts &<

- dangling else FIEIZEAS
[S—> if EthenSe, else]
[S—> ifEthenSeelse S, x]
« I BERIEGLE else DA then FUEWNVEE
ETHILTHIETED
- FizlE. default [TEET shift BifEELTH&LL
- TH.IhIF =Y DNVFUTIZRZD
c BRIBGLOBE|FEAIXEF=AD K. SHALE,
FHILIGE = EXADFZONDZEIZHED

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]

- 39 %E, AR a" BHHEELLDRAIEH
WTERLTEWLA D H NS4S

« ZhlZ reduce/reduce conflict £FEIEN S

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

© BEL SUEADOBERMEIZELSD
- fBl: ERIF D5
S—elid|ids

©id [ZHL T, 2ADBX AL HS
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—>ideS, $]
[S—o, $] =id [S—e, $]
[S—>eid, $] [S—>eid, $]
[S—>eidS, $] [S—>eidS, $]

« AB $ NIENBE reduce/reduce conflict

S—>S—id

S>S—->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.

5
Eovinte, $/+] 000 & [Einte, )] Eo

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

- FEOFITIE I
; E — int
E — inte, $/+/) o $,T.)

Based on Prof. Necula's lecture notes. 82

LR PATLEEDIT core

« BE: LRZATLEADAT core ElE, TATLD
E—EXDEA
- Thhb, ERARMESEELNSIE

O el o))
{[X - aeB, b], [Y — ye5, d]}
a7lETh
{X— aeB, Y — ye8}

Based on Prof. Necula's lecture notes. 83

LALR 1REE

- BRI, ZD LR() REEEZEZD
{[X = ae,a], [Y = Be, cl}
{[X = ae, b], [Y = Pe, d}}
c RLa7zE>OTY—oTES
« I—ULEREIZIERDED N HS:
{[X = ae, a/b], [Y — Be, c/d]}
- ZhislE LALR(L) REELIEIEN S
- 3&&#o1=5E8: LookAhead LR
- 12L3TLY, LALR(1) DHREESRIE, LR(1) @ 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®0
©O—E6—6® © ®

Based on Prof. Necula's lecture notes. 85

accept

on$

E>E+(E)
on$,+)

W—~—e-e-@

on),+

LALR 7/3—H® conflicts

- BIZIE, =D LR(1) tkEEEEZ D

{[X = ae,a], [Y - Be, bT}

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

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

« LML, EEATRE®GS—XTHS

Based on Prof. Necula's lecture notes

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

XRIFADERE

Unambiguous Grammars Ambiguous
Grammars

Andrew Appel,
“Modern Compiler
Implementation in Java"

EHEELTIE, LL(K)SLL(D), LR(K)=LR(D).
UL, (EBFTBIZ D) ranslator #5565
ELL/LR(K) kol ZBE, 2 (5DBETLRE
I21E LU/LR(K) lol KRETHS.

Terence J. Parr and Russell W. Quong.

LL and LR translators need k1 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#AlaD) Rk

Based on Prof. Necula's lecture notes. 92

LALR(1) Reduce/Reduce Conflicts

LR(1) REED—ER

- PIZBWTid & :::::"_:T Isj ] TS ide id[3]  *rIZHULALR
-N,EL, 5 A< NL o e N | idg N> ide reduce/reduce conflict
- T,3L id A%< NLo o N NL : /N»id-
- RIZBWLWTid X N eid
- N, &L : p< Noeid , TS e il
-T,8L, p< Toeid id N ide /,
- IhIE LR(1) 3.
- LML, LALR(1) TIZALY. €2 RoeT 2y JToide L (4]
- BRFDRZHMYITL RTﬁ-rzzT LTINS de
Based on Prof. Necula's lecture notes 93 N — e id : Based on Prof. Necula's lecture notes 94
AR of=hv? &% 0 LR(1) RAE
— ~ NPRCRP —_ =1 Po>eT id m
. _?w*ﬁiﬁ%ﬂkﬁf\?ﬁ\ EBIZRCAT7EH DO PeNL:T id TS ide id[3]
[ZVRBRIENTLEST: NL - o N c|id N ide
- B 43O EFRAIEENLT, ZO2EDORE NN N e
=XA9 D N eid
- Eg., FTii&Em N-eid . aA7HES = LALR T—I7%L
R — id bogus Toeid i
- bogus [FF AT lexer TIHEALEEIFTES ROT Toide L [4]
- COERBAIE. BB PIERETALL | RoNT E/vNi““ :
- Ll REP EEDBET HDIZRID R id bogus id [Rid e bogus,
T-.id
Based on Prof. Necula's lecture notes 95 N-.id : Based on Prof. Necula's lecture notes 9
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