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4 . . . . . . . . . . . . . . . . . . “A”Synch |xawtHt QY=va ?=NDv=
5 . . . . . . . . . . . . CQ=@a K]U |SD=QDU= %“1”LL VwQ QO =]N R= QPo 2»3»10
6 . . . . . . . . . . . . . . =]N Oa=wk |SD=QDU= %“1”LL VwQ QO =]N R= QPo 3»3»10

6 sOkD |=yVwQ QO |wLv |=y=]N4»10
6 . . . . . . . . . . . x]@=Q OwHw sOa Cr=L %sOkD |=yVwQ QO =]N R= QPo 1»4»10

;



?

7 . . . Oa=wk CU=Q CtU =@ j@=]D sOa Cr=L %sOkD |=yVwQ QO =]N R= QPo 2»4»10

8 “1”LR |=yVwQ QO |wLv |=y=]N5»10
8 . . . . . . . . . . . CWLw Cr=L |SD=QDU= %LR |=yVwQ QO =]N R= QPo 1»5»10
9 . . . . . . . . . . . . CQ=@a K]U |SD=QDU= %LR |=yVwQ QO =]N R= QPo 2»5»10
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Qox} RHD QO |wLv |=y=]N =@ OQwNQ@
Syntax Error Handling in Parser 10

|wLv |=y=]N 1»10

%=Q} R &OwW|t s=Hv= |wLv p}rLD |xrLQt QO u; s}tQD w =]N hWm ’?re=

"CU= |wLv =y=]N R= |Q=}U@ Ca}@] •

"Ovm hWm |}q=@ CkO =@ =Q |wLv |=y=]N Ov=wD|t x} RHD |=yVwQ QO OwHwt |=y|oS} w •

%OQm CUQyi Q} R CQwY x@ u=wD|t =Q Qox} RHD QO =]N =@ OQwNQ@ pwS=t R= OwHwt C=Q=_Dv=

=]N OwHw K} QY w j}kO VQ=Ro •

|Oa@ |=y=]N hWm Qw_vt x@ =]N |wQ R= ‘} QU QPo •

K}LY |=yxt=vQ@ VR=OQB CaQU x@ uOR xt]r sOa •

=]N pLt QOT} wvxt=vQ@ Qw_vt uOR TOL ˆ

x} RHD |=yVwQ w =]N =@ OQwNQ@ 1»1»10

|=Q=O =yVwQ u}= ’‘k=w QO "Ovvm|t hWm =Q =]N l} umtt u=tR u} QD‘} QU QO LR w LL |=yVwQ
%OvDUy viable-prefix C}YwYN

"OwW|t hWm =]N ’OW=@v u=@ R QO |Q@Dat |xDWQ I}y OvwW}B ’|OwQw R= |OvwW}B x=oQy

=]N VQ=Ro 2»1»10

%CU= <RH wO pt=W =]N VQ=Ro

‘@vt |xt=vQ@ QO =]N pLt VQ=Ro •

=]N ‘wv VQ=Ro •

1



=]N R= QPo |=y|SD=QDU= 2

=]N R= QPo |=y|SD=QDU= 2»10

Panic mode strategy CWLw Cr=L |SD=QDU=
Phrase level strategy CQ=@a K]U |SD=QDU=
Error production strategy =]N Oa=wk |SD=QDU=
Global correction strategy |QU=QU K}LYD |SD=QDU=

"OwW|t xO=iDU= jwi |=y|SD=QDU= R= |@}mQD R= =]N =@ OQwNQ@ |=Q@ ,qwtat

(Panic mode) CWLw Cr=L |SD=QDU= 1»2»10

"OR} Q|t QwO ?U=vt umwD l} x@ uO}UQ =D =Q |OwQw |=yO=tv ’=]N hWm s=ovy QO Qox} RHD

Ov=wD|t ?U=vt umwD

“. . . w end =} ; Ovv=t” Q=DN=U l} |xOvyOu=}=B umwD •

"OW=@ “|O}rm C=trm Ovv=t” Q=DN=U l} |xOvvm R=e; umwD =} •

%OQtWQ@ Q} R CQwY x@ u=wD|t =Q |SD=QDU= u}= |=y|oS} w

|R=UxO=}B |=Q@ |SD=QDU= u} QDxO=U “C} Rt” •

"OwW xDiQo Q=m x@ x} RHD |=yVwQ QFm = \UwD Ov=wD|t “C} Rt” •

|xOv=t}k=@ pw] =Q} R” OQ}ov Q=Qk u=}=B|@ |xkrL l} uwQO Qox} RHD xm OwW|t Cv=t[ “C} Rt” •
"“OwW|t sm QwQt x@ |OwQw

"OwW hPL |OwQw R= |O=} R sHL CU= umtt “?}a” •

?U=vt Q=}U@ VwQ u}= ’ODi=|t j=iD= CQOvx@ QwDUO l} QO =]N u}OvJ ‘wkw xm |OQ=wt QO •
"CU=

(Phrase level) CQ=@a K]U |SD=QDU= 2»2»10

"OyO|t s=Hv= |OwQw |xOv=t}k=@ |wQ Q@ |rLt K}LYD l} Qox} RHD

|xt=O= u=mt= Qox} RHD x@ xm |=xDWQ =@ |OwQw |xOv=t}k=@ R= |OvwW}BZ} waD Ovv=t |rLt K}LYD
%Ovv=t ’OyO@ Q=m

; =@ ,Z} waD •

|i=[= ; l} hPL •

xO=Di==H ; l} GQO •

"s} Q}ov Q=Qk |y=vDt=v |xkrL QO xm s}W=@ ?k=Qt O}=@ =yZ} waD ?=NDv= QO
X}NWD |x]kv R= p@k |rY= |=]N =yv; QO xmCU= |OQ=wt =@ OQwNQ@ QO ’VwQ u}= |xOtaha[

"OW=@ xO=O MQ u;
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3 Qox} RHD QO |wLv |=y=]N =@ OQwNQ@

(Error production) =]N Oa=wk |SD=QDU= 3»2»10

"OwW|t xi=[= |rY= Qt=Qo x@ pw=ODt |=y=]N |Qt=Qo Oa=wk

xm O=O VQDUo |=xvwo x@ =Q u=@ R Qt=Qo u=wD|t ’s}W=@ xDW=O G}=Q |=y=]N R= |@ wN |=yxO}= Qo =
"OwW pt=W R}v =Q =]N |=yQ=DN=U |=Q=O O}rwD Oa=wk

"s}vm|t xO=iDU= Qox} RHD CN=U |=Q@ =]N C=O}rwD =@ xDi=}xaUwD Qt=Qo u}= R=TBU
u=wD|t w OwW|t OQwNQ@ u; =@ =]N hWm Ovv=t ’CiQ Q=m x@ Qox} RHD \UwD =]N |xOa=kl} Qo =

"O=O VQ=Ro =Q =]N |=Q=O Q=DN=U w OQm |v=wN=Qi =Q u; =@ Q_=vDt |=]N =@ OQwNQ@ p=wQ

(Global correction) |QU=QU K}LYD |SD=QDU= 4»2»10

"Ovm p=ta= =Q |mOv= C=Q}}eD |OwQw R= K}LY=v |=yxDWQ VR=OQB s=ovy Qr}=Bt=m xm CU= u}= ?wr]t

"CU=t Q=}DN= QO G Qt=Qo w x K}LY=v |OwQw |xDWQ
w =yhPL ’=yGQO O=OaD xm |Qw] x@ OwW =O}B y Q_=vDt K}LY |xDWQ |=Q@ x} RHD CNQOl} O}=@

"OW=@ umtt O=OaD u} QDtm y x@ x p}O@D |=Q@ R=}v OQwt |=yumwD |=yQ}}eD

"OW=@ xOw@vT} wvxt=vQ@ Q_v OQwt CU= umtt y K}LY |xDWQ xm CU= u}= pmWt l}

|O=} R |}=[i w |v=tR |xv} Ry =yVwQ u}= “Minimum Edit Distance |=ysD} Qwor=”
|@=} RQ= |=Q@ |Q=}at u=wva x@ u=wD|t VwQ u}= R= "OvQ=O |Qw�D x@vH =yvD =Pr w OvQ=O |R=UxO=}B QO
|v} Ro}=H |=Q@ xv}y@ |=yxDWQ uDi=} |=Q@ u=wD|t u; R= ’xwqa x@ "Owtv xO=iDU= =]N R= QPo |=yl}vmD

"OQm xO=iDU= CQ=@a K]U |=]N K}LYD |SD=QDU= QO

LL(1)VwQ QO |wLv |=y=]N 3»10

%CU= OQwt wO LL(1) VwQ QO |wLv |=y=]N -=Wvt

“|Q=H umwD a ’xDWB |q=@ |xv=}=B=v A” x} RHD pwOH QO M [A, a] |xv=N uOw@ |r=N •

|Q=H umwD =@ xDWB |q=@ |xv=}=B j@=]D sOa •

CWLw Cr=L |SD=QDU= %LL(1)VwQ QO =]N R= QPo 1»3»10

"OR} Q|t QwO ?U=vt umwD l} x@ uO}UQ =D =Q |OwQw |=yO=tv ’=]N hWm s=ovy QO Qox} RHD

“"CU= xDWB |q=@ |xv=}=B=v A” "OQ=O Q=Qk Synch(A) |xawtHt QO xm |vmwD %?U=vt umwD

%x} RHD pwOH QO M [A, a] |xv=N uOw@ |r=N CQwY QO •
|OwQw R= |Q=H umwD hPL
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LL(1) VwQ QO |wLv |=y=]N 4

%M [A, a] |xv=N QO synch Ctqa uDW=O Q=Qk CQwY QO •
“OW=@v xDWB QO OwHwt |xv=}=B=v =yvD A Qo =” x} RHD |xt=O= w A xDWB |q=@ |xv=}=B=v hPL
“OW=@ xDWB QO OwHwt |xv=}=B=v =yvD A Qo =” x} RHD |xt=O= w |OwQw R= |Q=H umwD hPL

%|Q=H umwD =@ xDWB |q=@ |xv=}=B j@=]D sOa CQwY QO •
x} RHD |xt=O= w xDWB |q=@ |xv=}=B hPL

Synch(A) |xawtHt QY=va ?=NDv=

%OwW p}mWD Q} R QY=va R= Ov=wD|t Synch(A)

%Follow(A) •

"s}UQ@ A Q=DN=U R= Oa@ O=tv x@ =D OwW s=Hv= QOku; Ov=wD|t hPL pta ’OW=@ xDWB |q=@ A Qo =

“|O}rm C=trm Ovv=t” hrDNt |=yQ=DN=U QoR=e; |=yumwD •

%First(A) •

Q=DN=U |=OD@= x@ |i=[= |=yumwD uDW=Po Q=vm =@ Ov=wD|t hPL pta ’OW=@ xDWB |q=@ A Qo =
"OUQ@ A

"s}yO|t Q=Qk =Q synch O=tv Synch(A) QY=va Q} R x} RHD pwOH |r=N |=yxv=N QO

"OwWv hPL umwD |OwQw R= O=} R u=mtq=|DL xm CU= u}= Synch |xawtHt R= hOy

H
p=Ft

Qt=Qo |=Q@ "OyO|t u=Wv =Q CWLw Cr=L |SD=QDU= =@ LL(1) VwQ QO =]N R= QPo ’p=Ft u}=

E → TE′

E′ → +TE′ | ǫ

T → FT ′

T ′ → ∗FT ′ | ǫ

F → id | (E)

%CU= xOW x@U=Lt =yxv=}=B=v |Follow |wQ R= Synch |=yxawtHt

id + ∗ ( ) $

E TE′ TE′ synch synch

E′ +TE′ ǫ ǫ

T FT ′ synch FT ′ synch synch

T ′ ǫ ∗FT ′ ǫ ǫ

F id synch synch (E) synch synch

%s}vm x} RHD Q} R pmW x@ =Q =]N |=Q=O |xDWQ l} s}v=wD|t ’x} RHD pwOH u}= R= xO=iDU= =@ p=L
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5 Qox} RHD QO |wLv |=y=]N =@ OQwNQ@

Stack Input Output

$E ) id ∗ +id$ error, skip )

$E id ∗ +id$ E → TE′

$E′T id ∗ +id$

$E′T ′F id ∗ +id$

$E′T ′id id ∗ +id$

$E′T ′ ∗ + id$

$E′T ′F∗ ∗ + id$

$E′T ′F +id$ error, M[F,+] = synch

$E′T ′ +id$

$E′ +id$

$E′T+ +id$

$E′T id$

$E′T ′F id$

$E′T ′id id$

$E′T ′ $

$E′ $

$ $ finish

N

CQ=@a K]U |SD=QDU= %LL(1)VwQ QO =]N R= QPo 2»3»10

"OyO|t s=Hv= |OwQw |xOv=t}k=@ |wQ Q@ |rLt K}LYD l} Qox} RHD

|=yp=wQ "OwW|t QB =]N |xOvvmxQ=O= p=wQ x@ |}=yQoxQ=W= =@ x} RHD pwOH QO |r=N |=yxv=N
%Ovv=wD|t =]N |xOvvmxQ=O=

’OvyO Q}}eD =Q |OwQw •

’Ovvm hPL umwD |OwQw R= •

’Ovvm GQO umwD |OwQw QO •

’Ovvm A=J ?U=vt |=]N |=ys=e}B •

"Ovvm hPL xDWB |q=@ R= •

p=Ft |=Q@” "OQ=Ov OwHw =]N K}LYD QF= QO |y=vDt=v |xkrL RwQ@ u=mt= xm OQm =O}B u=v}t]= |DU}=@
“|OwQw |xOv=t}k=@ pw] |H} QOD uDi=}Vy=m R= u=v}t]=

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



sOkD |=yVwQ QO |wLv |=y=]N 6

=]N Oa=wk |SD=QDU= %LL(1)VwQ QO =]N R= QPo 3»3»10

"OwW|t xi=[= |rY= Qt=Qo x@ pw=ODt |=y=]N |Qt=Qo Oa=wk

H
p=Ft

%s} Q}o|t Q_v QO =Q Q} R Qt=Qo

S → S$

S → if e then S

S → if e then S else S

S → a := e;S

S → while e do S

%s}UQ|t Q} R Qt=Qo x@ ’pw=ODt |=y=]N Oa=wk uOQm xi=[= =@

S → S$ (0)

S → if e then S (1)

S → if e then S else S (2)

S → a := e;S (3)

S → while e do S (4)

S → a := eS (-3)

S → while e S (-4)

; uO=Di= =H |=]N uOw@ pw=ODt %(−3) |xOa=k •

do uO=Di= =H |=]N uOw@ pw=ODt %(−4) |xOa=k •

N

sOkD |=yVwQ QO |wLv |=y=]N 4»10

%CU= OQwt wO sOkD |=yVwQ QO |wLv |=y=]N -=Wvt

“xDWB |q=@ |xv=}=B” b w “|Q=H umwD” a u=}t x]@=Q OwHw sOa •

Oa=wk R= l} I}y CU=Q CtU =@ xDWB |q=@ QO ‘k=w |xQ}oDUO j}@]D sOa •

x]@=Q OwHw sOa Cr=L %sOkD |=yVwQ QO =]N R= QPo 1»4»10

xO=iDU= CQ=@a K]U |SD=QDU= R= xDWB |q=@ |xv=}=B=v w |Q=H umwD u=}t x]@=Q OwHw sOa Cr=L QO
"OwW|t

"OyO|t s=Hv= |OwQw |xOv=t}k=@ |wQ Q@ |rLt K}LYD l} Qox} RHD
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7 Qox} RHD QO |wLv |=y=]N =@ OQwNQ@

"OwW|t xO=O Q=Qk =]N |xOvvmxQ=O= |=yp=wQQ} R x@ |}=yQoxQ=W= ’x} RHD pwOH |r=N |=yxv=N QO
x@ =Q =]N R= Qw@a w OwW|t |v=wN=Qi Q_=vDt p=wQQ} R ’OW ‘wHQ |r=N |xv=Nl} x@ x} RHD pta QO Qo =

"OyO|t s=Hv= ?U=vt Qw]

H
p=Ft

s} Q}o|tQ_v QO =Q Q} R Qt=Qo ’x]@=Q OwHw sOa Cr=L QO Qorta sOkD VwQ QO =]N R= QPoV}=tv |=Q@

E → E + F | F

F → (E) | id

QB =]N |=yp=wQ x@ |}=yQoxQ=W= =@ =Q |r=N |=yxv=N "O};|t CUO x@ u; |=Q@ Q} R |x} RHD pwOH xm
%s}vm|t

+ ( ) id $

+ ⋗ ⋖ ⋗ ⋖ ⋗

( ⋖ ⋖
.
= ⋖ e3

) ⋗ e2 ⋗ e2 ⋗

id ⋗ e2 ⋗ e2 ⋗

$ ⋖ ⋖ e1 ⋖
.
=

%OW=@ Q} R CQwY x@ Ov=wD|t =yQoxQ=W= =@ Q_=vDt |=]N |=yp=wQ |=vat

CU= xOW ‘wQW xDU@ RDv=QB =@ CQ=@a e1

“=yv; u}@ Qorta uOW so ” CU= xOt; R=@ RDv=QB =} id ’xDU@ RDv=QB =} id R=TB e2

CU= xDi=} xtD=N R=@ RDv=QB =@ CQ=@a e3

%OwW|t xO=OV}=tv Q@ Q=m x@ |}=]N s=}B w xOW s=Hv= |@U=vtVvm ’l} Qy =@ Q_=vDt xm

unbalanced parenthesis %=]N s=}B um hPL =Q ) umwD e1

missing operator %=]N s=}B um xi=[= |OwQw x@ =Q + umwD e2

missing parenthesis %=]N s=}B um hPL xDWB |q=@ R= =Q ( umwD e3

N

Oa=wk CU=Q CtU =@ j@=]D sOa Cr=L %sOkD |=yVwQ QO =]N R= QPo 2»4»10

CQ=@a K]U |SD=QDU= R= R}v ’O}rwD Oa=wk R= l} I}y CU=Q CtU =@ xQ}oDUO j@=]D sOa Cr=L QO
"OwW|t xO=iDU=

"OyO|t s=Hv= |OwQw |xOv=t}k=@ |wQ Q@ |rLt K}LYD l} Qox} RHD

xQ}oDUO x@ =QCy=@W u} QDW}@ u;CU=QCtU xm OOQo|t |=xOa=k p=@vO x@ Qox} RHDCr=L u}= QO •
"OW=@ xDW=O

OwW|t A=J |@U=vt |=]N s=}B ’xOW =O}B |xOa=k CU=Q CtU w xQ}oDUO hqDN= x@ xHwD =@ •
"O@=}|t xt=O= x} RHD ’xOW s=Hv=Vy=m pta w
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LR(1) |=yVwQ QO |wLv |=y=]N 8

H
p=Ft

’Oa=wk CU=Q CtU =@ j@=]D sOa Cr=L QO sOkD |=yVwQ QO =]N R= QPo |ovwoJ uOW uWwQ |=Q@
%s}vm|t |UQQ@ =Q Q} R OQ=wt

aEbc %xQ}oDUO •

E → aEc %xOW Ci=} |xOa=k •

|OwQw QO |i=[= b %=]N •

abEc %xQ}oDUO •

E → abEdc %xOW Ci=} |xOa=k •

|OwQw QO xOWso d %=]N •

abc %xQ}oDUO •

E → aEbc %xOW Ci=} |xOa=k •

"“CU= xO=Di= =H |[=} Q CQ=@a l} ,qFt” CU= Q=_Dv= OQwt E |wLv Q=DN=U %=]N •

|=yxv=}=B=v OQwt QO Q@ Q=m =Q} R ’Ovm xQ=W= E |xv=}=B=v x@ s}kDUt Qw] x@ O}=@v =]N s=}BCr=L u}= QO
"Ov=O|tv |R}J Qt=Qo

N

LR(1) |=yVwQ QO |wLv |=y=]N 5»10

%R= CU= CQ=@a LR |=yVwQ QO |wLv |=y=]N -=Wvt

x} RHD pwOH ActionVN@ R= |r=N |xv=N l} x@ xaH=Qt •

CWLw Cr=L |SD=QDU= %LR |=yVwQ QO =]N R= QPo 1»5»10

"OR} Q|t QwO ?U=vt umwD l} x@ uO}UQ =D =Q |OwQw |=yO=tv ’=]N hWm s=ovy QO Qox} RHD

%|wLv |=]N l} =@ OQwNQ@ CQwY QO

A Ovv=t xv=}=B=vl} |=Q@ pk=OL xm OUQ@ s Ovv=t |Dr=L x@ =D OwQ|t u}}=B xDWB QO QOku; Qox} RHD »
"OW=@ xDW=O OwHw n Ovv=t |Q=Okt Goto[s,A] |xv=N QO

"Ovm|t xi=[= xDWB |q=@ x@ ?}DQD x@ =Q n w A CQwY u}= QO •

"OUQ@ Follow(A) QY=va R= |m} x@ =D Ovm|t hPL QOku; R}v |OwQw |=yumwD R= ’xwqa x@ •

"OwW hPL |OwQw R= |O=} RVN@ CU= umtt =t= ’CU= xO=U VwQ u}= |R=UxO=}B

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



9 Qox} RHD QO |wLv |=y=]N =@ OQwNQ@

CQ=@a K]U |SD=QDU= %LR |=yVwQ QO =]N R= QPo 2»5»10

"OyO|t s=Hv= |OwQw |xOv=t}k=@ |wQ Q@ |rLt K}LYD l} Qox} RHD

"OwW|tv hPL |UQQ@ uwO@ |OwQw R= |WN@ I}y •

"OwW|t K}LYD =]N ‘wkw pLt u=ty QO =]N ’CQ=@a K]U |SD=QDU= =@ •

Q=Qk =]N R= QPo ?U=vt |=yp=wQ x@ |}=yQoxQ=W= x} RHD pwOH ActionVN@ |r=N |=yxv=N QO
"OwW|t =QH= Q_=vDt p=wQ ’OW xaH=Qt =yxv=N u}= R= |m} x@ xJv=vJ "OwW|t xO=O

H
p=Ft

|x} RHD pwOH w Qt=Qo ’CQ=@a K]U |SD=QDU= =@ LR |=yVwQ QO =]N R= QPo |ovwoJ K}[wD |=Q@
%s} Q}o|t Q_v QO p@k pYi R= =Q Q} R

E → E + E | E ∗ E | (E) | id (1, 2, 3, 4)

Action Goto

State id + ∗ ( ) $ E

0 s3 s2 1

1 s4 s5 acc

2 s3 s2 6

3 r4 r4 r4 r4

4 s3 s2 7

5 s3 s2 8

6 s4 s5 s9

7 r1 s5 r1 r1

8 r2 r2 r2 r2

9 r3 r3 r3 r3

|=yO=tv R= |NQ@ |wQ Q@ X=N |xOa=k l} =@ =yvD =QVy=m pta xm |}=yCr=L |r=N |=yxv=N
=]N hWm OwW|t Ea=@ Q}}eD u}= "OvwW|t QB xOa=k u=ty =@Vy=m pta =@ ’Ovvm|t |v=wN=Qi |OwQw
"OwW hWm Ci}W pta l} s=Hv= R=V}B =]N |rw ’ODi}@ j} waD x@Vy=m OvJ =} l} s=Hv= R=TB

"OwW|t QB =]N R= QPo |=yp=wQ x@ |}=yQoxQ=W= =@ x} RHD pwOH |r=N QY=va Q}=U

E → E + E | E ∗ E | (E) | id (1, 2, 3, 4)
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u} QtD 10

Action Goto

State id + ∗ ( ) $ E

0 s3 e1 e1 s2 e2 e1 1

1 e3 s4 s5 e3 e2 acc

2 s3 e1 e1 s2 e2 e1 6

3 r4 r4 r4 r4 r4 r4

4 s3 e1 e1 s2 e2 e1 7

5 s3 e1 e1 s2 e2 e1 8

6 e3 s4 s5 e3 s9 e4

7 r1 r1 s5 r1 r1 r1

8 r2 r2 r2 r2 r2 r2

9 r3 r3 r3 r3 r3 r3

%s} Q}o|t Q_v QO Q} R pwOH =@ j@=]t =Q =yQoxQ=W= |=vat

|OwQw |=yDv= =} Qorta l} uDi=} =t= ’( =} id uDW=O Q=_Dv= CQwY QO 5 ’4 ’2 ’0 |=yCr=L QO e1

|i=[= xDU@ RDv=QB l} |xOy=Wt s=ovy QO 5 ’4 ’2 ’1 ’0 |=yCr=L QO e2

( =} id uDi=} =t= ’Qorta l} uDW=O Q=_Dv= CQwY QO 6 w 1 |=yCr=L QO e3

) =} Qorta l} uDW=O Q=_Dv= CQwY QO ’s}UQ@ |OwQw |=yDv= x@ 6 Cr=L QO e4

QO Q} R CQwY x@ =]N |=yQoxQ=W= R= l} Qy |=Q@ Q@ Q=m x@ xOW xO=O V}=tv s=e}B w ?U=vt Vvm
%OwW|t xDiQo Q_v

missing operand %=]N s=}B xDWB QO goto(0; 2; 4; 5, id) = 3 Cr=LTBU w id uO=O Q=Qk e1

unbalanced right parenthesis %=]N s=}B |OwQw R= ) hPL e2

missing operator %=]N s=}B xDWB QO goto(1; 6,+) = 4 Cr=LTBU w + uO=O Q=Qk e3

missing right parenthesis %=]N s=}B xDWB QO goto(6, )) = 9 Cr=LTBU w ) uO=O Q=Qk e4

%OQm x} RHD Q} R CQwY x@ =Q =]N |=Q=O |xDWQ l} u=wD|t p=L

Stack Input Action Message

0 id+)$

0 id 3 +)$

0 E 1 +)$

0 E 1 + 4 )$ error e2: remove ( unbalanced right parenthesis

0 E 1 + 4 $ error e1: push id 3 on stack missing operand

0 E 1 + 4 id 3 $

0 E 1 + 4 E 7 $

0 E 1 $ finish

N
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11 Qox} RHD QO |wLv |=y=]N =@ OQwNQ@

u} QtD ◭

OQwNQ@ SLR Qox} RHDl} Q} R Qt=Qo |=Q@ ’=]N =@ OQwNQ@hrDNt |=y|SD=QDU=?}mQD R= xO=iDU= =@ "1
"O}vm ‘iQ pwtat Qw] x@ R}v =Q x} RHD pwOH |=ypN=OD "O} R=U@ =]N =@ xOvvm

stmt → if e then stmt

| if e then stmt else stmt

| while e do stmt

| begin list end

| s

list → list ; stmt

| stmt

’=]N =@ OQwNQ@hrDNt |=y} SD=QDU=?}mQD R= xO=iDU= =@ w O}vm ‘iQ jwi Qt=Qo R= =QAJ R= |DWoR=@ "2
Qw] x@ R}v =Q x} RHD pwOH |=ypN=OD "O} R=U@ =]N =@ xOvvm OQwNQ@ LL(1) Qox} RHDl} u; |=Q@

"O}vm ‘iQ pwtat

%O}yO u=Wv Q} R |=]N |=Q=O |=y}OwQw |wQ Q@ =Q jwi |=yQox} RHD Q=DiQ "3

if e then s ; if e then s end “;

while e do begin s ; if e then s ; end “?

u=}=B

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014


