
Qr}=Bt=m |L=Q] pwY=

7|xt=vTQO
|Oqwi s_=m

http://kazim.fouladi.ir

1388 %pw= CU=Q} w
1393 %swO CU=Q} w





?r=]t CUQyi

1 Vy=m » Ci}W |twta VwQ %q=@ x@ u}}=B |x} RHD 7

1 q=@ x@ u}}=B |x} RHD %xtOkt 1»7

2 q=@ x@ u}}=B |x} RHD QO xQ}oDUO 2»7

3 Vy=m » Ci}W Ov}=Qi Q@ |vD@t q=@ x@ u}}=B x} RHD 3»7
3 . . . . . . . . . . . . . . . . . .Vy=m » Ci}W Q@ |vD@t Qox} RHD C=}rta 1»3»7
3 . . . . . . . . . . . . . . . . . . . . . . . . Vy=m » Ci}W |x} RHD p=wQ 2»3»7

5 Vy=m » Ci}W |x} RHD QO =ypN=OD 4»7
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . Vy=m » Ci}W pN=OD 1»4»7
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . Vy=m »Vy=m pN=OD 2»4»7

5 u} QtD ˆ

;



?
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%q=@ x@ u}}=B |x} RHD
Vy=m » Ci}W |twta VwQ

Bottom-Up Parsing: Shift-Reduce General Method

7
q=@ x@ u}}=B |x} RHD %xtOkt 1»7

’=yj=kDW=X}NWD Ov}=Qi QO xm CU= u}= ’(Bottom-Up Parsing) q=@ x@ u}}=B |x} RHD R= Qw_vt
"OwW|t xDN=U S xW} Q CtU x@ w |xDWQ |=ynQ@ R= |va} » q=@ x@ u}}=B R= x} RHD CNQO

→

S

w = a1a2 . . . an

q=@ x@ u}}=B R= x} RHD CNQO CN=U %1»7 pmW

"OwW|t xO=iDU= Twmat CyH QO u} QDCU=Q |=yj=kDW= R= q=@ x@ u}}=B |x} RHD pL=Qt QO

H
p=Ft

CQwY x@ Q} R Qt=Qo R= xOW xO=O |OwQw |xDWQ |=Q@ Twmat CyH QO u} QDCU=Q |=yj=kDW= pL=Qt
%OW=@|t Q} R

Example:

Grammar:
S → AB

A → x | Y

B → w | Z

Y → xb

Z → wp

S

A B

x w

A

x

B

w

A

x w x w

Input xw. S =⇒
rm

AB =⇒
rm

Aw =⇒
rm

xw.

(1)

N

1



q=@ x@ u}}=B |x} RHD QO xQ}oDUO 2

H
p=Ft

’Q} R Qt=Qo uDiQo Q_v QO =@

S → aABe

A → Abc | b

B → d

%O@=}Vy=m S x@ Q} R CQwY x@ Ov=wD|t abbcde |xDWQ

0) abbcde

1) aAbcde , replace b by A using A → b

2) aAde , replace Abc by A using A → Abc

3) aABe , replace d by B using B → d

4) S , replace aABe by S using S → aABe

%CU= Q} R u} QDCU=Q j=kDW= Twmat =@ Q_=vDt jwiVy=m |=ys=o

S ⇒
rm

aABe ⇒
rm

aAde ⇒
rm

aAbcde ⇒
rm

abbcde

N

q=@ x@ u}}=B |x} RHD QO xQ}oDUO 2»7

%(phrase) CQ=@a •

“S ⇒∗ αAγ ⇒+ αβγ QO β” "CU= xOW O}rwD xv=}=B=vl} R= ,=k}kO xm |=xrtH sQil} R=|WN@

%(simple phrase) xO=U CQ=@a •

“S ⇒∗ αAγ ⇒ αβγ QO β” "OW=@ xOW O}rwD s=o l} QO ,=k}kO xm |DQ=@a

%(handle) xQ}oDUO •
=@ S ⇒∗ αAx ⇒ αβx QO β” u} QDCU=Q j=kDW= R= s=ol} QO xO=U CQ=@a u} QDAJ CtU

“x ∈ T ∗ \QW

u; QO β xm CU= |v=mt ’k w A → β O}rwD |xOa=k l} ’CU=Q |=xrtH sQi R= xQ}oDUO l}
%OwW|t Ci=}

handle(αβx) = (A → β, k) , k = |α| + 1

"OwW|t Qy=_ xDWB |q=@ QO xW}ty xQ}oDUO •

"OQ=O =Dm} |xQ}oDUOl} ,=k}kO ’CU=Q |=xrtH sQi Qy x=ou; ’OW=@v sy@t G Qo = •

H
p=Ft

%CU= xOW xO=O u=Wv Q} R Qt=Qo =@ abbcde |xDWQ |x} RHD pL=Qt R= l} Qy QO ’xQ}oDUO

S → aABe

A → Abc | b

B → d
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3 Vy=m » Ci}W |twta VwQ %q=@ x@ u}}=B |x} RHD

0) abbcde , handle(abbcde) = (A → b, 2)
1) aAbcde , handle(aAbcde) = (A → Abc, 2)
2) aAde , handle(aAde) = (B → d, 3)
3) aABe , handle(aABe) = (S → aABe,1)
4) S

N

xQ}oDUO |xOa=k AJ CtU |v} Ro}=H |vat x@ (handle pruning) xQ}oDUO uOQm TQy
"CU= |=xrtH sQi QO u; CU=Q CtU |=H x@

Vy=m » Ci}W Ov}=Qi Q@ |vD@t q=@ x@ u}}=B x} RHD 3»7

Vy=m » Ci}W Q@ |vD@t Qox} RHD C=}rta 1»3»7

%(shift) Ci}W •

xDWB |q=@ x@ |OwQw R= |Q=H umwD p=kDv=

%(reduce)Vy=m •
xDWB |q=@ x@ xQ}oDUOAJCtU |xv=}=B=v uOQm push w xDWB |q=@ R= u; hPL ’xQ}oDUO uDi=}

%(accept)VQ}PB •
x} RHD R}t;C}kiwt u=}=B

%(error) =]N •

"=]N R= QPo w sqa= p=wQ |v=wN=Qi

Vy=m » Ci}W |x} RHD p=wQ 2»3»7

"s}vm|t push xDWB x@ =Q $ =OD@= “1

%OW=@ $ R}v |Q=H umwD w OQ}o Q=Qk $S xDWB |q=@ =D s}vm|t Q=QmD =Q Q} R pL=Qt “2

%xQ}oDUO uDi=} »1
"s}yO|t Ci}W xDWB uwQO x@ =Q |Q=H umwD ’CW=Ov OwHw xDWB |q=@ QO |=xQ}oDUO Qo =

%Vy=m »2
%s}yO|t s=Hv=Vy=m ’CW=O Q=Qk xDWB |q=@ QO (A → β, k) |xQ}oDUO Qo =

w xDWB |q=@ R= O=tv |β| uOQm pop •

"xDWB uwQO A uOQm push •

H
p=Ft

%Q} R Qt=Qo =@Vy=m » Ci}W |x} RHD Ov}=Qi R= |=xvwtv
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Vy=m » Ci}W Ov}=Qi Q@ |vD@t q=@ x@ u}}=B x} RHD 4

S → aABe

A → Abc | b

B → d

Stack Input Action

$ abbcde$ shift a

$a bbcde$ shift b

$ab bcde$ reduce A → b

$aA bcde$ shift b

$aAb cde$ shift c

$aAbc de$ reduce A → Abc

$aA de$ shift d

$aAd e$ reduce B → d

$aAB e$ shift e

$aABe $ reduce S → aABe

$S $ accept

N

j=kDW= R= |=xrtH sQil} s=o Qy QO |OwQw |xOv=t}k=@ =@ xDWB |=wDLt j=Lr= CU=Q |=xrtH sQi
"OyO|t u=Wv =Q |OwQw |xDWQ u} QDCU=Q

H
p=Ft

%OW=@|t Q} R CQwY x@ p@k p=Ft QO x} RHD |=ys=o R= l} Qy x@ \w@ Qt |=xrtH sQi

Stack Input Action

$ abbcde$ $abbcde$

$a bbcde$ $abbcde$

$ab bcde$ $abbcde$

$aA bcde$ $aAbcde$

$aAb cde$ $aAbcde$

$aAbc de$ $aAbcde$

$aA de$ $aAde$

$aAd e$ $aAde$

$aAB e$ $aABe$

$aABe $ $aABe$

$S $ $S$

N
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5 Vy=m » Ci}W |twta VwQ %q=@ x@ u}}=B |x} RHD

Vy=m » Ci}W |x} RHD QO =ypN=OD 4»7

Vy=m » Ci}W pN=OD 1»4»7

s=Hv= Ci}W O}=@ =}; xm CiQo s}tYD u=wD|tv ’(shift-reduce conflict)Vy=m » Ci}W pN=OD QO
"Vy=m =} w OwW

H
p=Ft

%Qt=Qo |=Q@ x} RHD R= xrLQt l} QO =QVy=m » Ci}W pN=OD

A → ab | abcd

Stack Input Action

$ab cd$ shift c or reduce A → ab

N

Vy=m »Vy=m pN=OD 2»4»7

O}=@ xOa=k s=Om xm CiQo s}tYD u=wD|tv ’(reduce-reduce conflict) Vy=m » Vy=m pN=OD QO
"OwW xO=iDU=Vy=m |=Q@

H
p=Ft

%Qt=Qo |=Q@ x} RHD R= xrLQt l} QO =QVy=m »Vy=m pN=OD

A → bc B → abc

Stack Input Action

$abc cd$ reduce A → bc or reduce B → abc

N

u} QtD ◭

%O} Q}o@ Q_v QO =Q Q} R Qt=Qo "1

S → (L) | a

L → L, S | S

sQi Qy (handle) |xQ}oDUO w O} R=U@ (a, (a, a)) |xDWQ |=Q@ u} QDCU=Q j=kDW= l} “;
"O}yO u=Wv =Q CU=Q |=xrtH

"O}yO u=Wv =Q jwi u} QDCU=Q j=kDW= =@ Q_=vDtVy=m » Ci}W Qox} RHD |=ys=o “?
u=Wv jwiVy=m » Ci}W |x} RHD u}L QO =Q x} RHD CNQO |q=@ x@ u}}=B p}mWD |=ys=o “A

"O}yO
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u} QtD 6

u=}=B
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