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Anh  Aaxall

SV 255 ol 8l Ol st ol plisd s Al 55 Ll & aran PS5 K01 8 tias OLES Jlis )

o Sk s 4ot skl s

o € L(G)
o ¢ L(G) ; 3 gl a5 gt

parsl

0 g L(G) —— ssie i

LS ilew 3 el S 5l eslind L b +(b) iy el b1 ol ey Sl

>
olal ol a5 el 0l (9355

S> A A

—> A+T Iy

STHT A

—>b+T b+

—>b+(A) b+(

—>b+(T) b+(

—b+() | b+(b)
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ek a5 sy S S e sl ey esb Sl S (b (sl eiSe ealind OGS A5 U S (o
el Tl 4 VG Sl s Gas e GBS eliS W5 oS el s PAIS2 1,

5 b G K 4 OIS Gl g s S gl enly 1y Sl a0 OIS Ol e aniy Sl esliad
S il B asgeza g e 4l Jmy ol Sl SGPOP L s pUSh Gl alasd e s iy 5o a5l e eSO
B gdes o0 Al o ealitul Jyu 5 s Jlesl LB abex 4

oS aniy 53 abge der a0t Lolien |k 03 S dlasl 1 T 51 (Sl 5L il B 45 sazme S
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.Jﬁyob‘:%waom&)w)ﬂxﬂ.Joficz‘},\i'.._.n

Procedure pars2(G=2,V,R,S),n)
Create(st)  or push(st,[s,0]) {st: Stack top
233,85 slow s 3 (sl 3,5 1 3 piice las] alor 4 4 45;..,«/‘}4}'59)[%50}}
Push(st,[S,R]) Push(st,[S,{r|r:S—k}])
Repeat {srton e il ol ¢ i}

Pop(st,[u,rules])
Flag=false
Repeat
If ug2* then let u—alAaz, a erx
If alls a prefix of wthen
If there is not a r:A—x in Rules then
Flag=true else
Remove r from rules
If rules<>{} then
Push(st,[ alAa2 ,rules])

End-if;
Apply r:A—xto u and generate

U=0!1Xa2

rules=R
{tisie SO fotes pilsd s LTUIR il ao sumes}
Let u=a’1A’a’2 , rules={r|r:A"—=x}
else flag=true
end-if;
{ o Loy [y it o 7 o oo 45 LBl 423 2025 0 i}
else flag=true
end-if;
until (ue2* Or flag)
until (u=wor Is_empty(st))

'Stack strcture
"Top to bottom
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1 S— AB
2: A— aA
3. A—a
4: B—->b

il i ¥l oS ey AL (0=aBb) 4SST 5 5 L

aab 123
aaB 124
aAB 134
Pop2 | ab 123
Pop3 | aB 124
AB 124
S 234
Popl | S 1234
]
AR
.::H‘ . aA
ak I axlt
aith

a;b_;c)u_.:s.mxu_;p:oj:_wﬁ:,@r;} oa:aabd,;}.g’kﬁL@;&quad&},@)i@Jﬁw%

w\(m))LSmuu\}SS)L«.&L)wf)&

rML{)L}MQ)y)J;‘&&.i’:JJ‘JQKA‘L;AWUZA}J?}\‘)AJQJ;}L;{VAY&)Q)J <
MWW?&Q)W}JL@.\:Q&A‘J\\ J»:)lir.:i)_’ﬁ‘)}AJJ‘AS})‘}.)?}QKA\J‘L;LJJ

3P

LS B sl g el S-Y Jie  Q

S—> AB
A— Aa
A—a
B-ob

A doal ot alinel il e ala ol 6l Y el s hileg ik WA oSl 55

S a5 IS Y Gk gl b s DY Olse Gl b
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o € L(G)
o ¢ L(G) ; 3 pne i gt

pars2

2l sy s Gl ol @ 3 glal 4B gl

‘)J"”Jh&.)}jﬂA&.‘A‘J‘MﬂﬁkhkcbjafmbM?);Jm;)‘}wdé;djbfd|f
oS B e s ol el S sl s 4l (S0 5 S o e

S Gtala 25 el S LY Lol oS 1 1, ((b)) : e

e
Ay gl
[s4] S—> A
[A2] ->T
[T.5] —(A)
[(A)2] -(T)
[(T)s] - ((A)
[((a).2)] - ((T))
[((T)4) - (b))

YU a4 5l 5 e Y-A-Y

03 4S Sl 3 5 e s (S @) e 4 S slel sl 51 B8 suus W Y sla b
walssy adar 51 aS Gl (58 m f A My oS eS o8 A el G 5 55 T esls

‘V"“ﬁffju" sl 4 e sSae  sba
procedure pars3(G=(2,V,R,S),0)
create(q)
Insert(q, )
Repeat
Deq(Q.u)
If u<>S then
For Every reduceable substring « of u do
Let u=xay
For every rule rrA—a do
Apply r to u and generate xAy
Insert(Q,xAy)
End-for
End-for
End-if
Until (u=s Or Is_empty(Q)
If u=s then return(‘success’)
Else return(‘failure’)
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u,ﬁ;ﬁg,;,;:ﬂgua;u_é\ﬁ):e;@;ﬁ,@‘vpgajgj\w)gq\ﬁem,gj sla sl o
g5 ol 208l r a0 S S s S k) 5 ol dilgte oS G5B a5 el LG
.M\‘Yl{g ool ol s Lleas b el 5 Glail ol bads s sl

Dl OLi YO-Y Jle il L;JSJK{L.V@;,M)LTL.\) w=(b+b) dex il TY-Y Jie Q

i5=T} i3+-A] {5+5)

15+h) |5}
(A=l (A T A 5§
(T} 14-T) (A+A) {A=%)
bl (T+T) — (T+A)—AT+5)
(b=T)— (A} — (B=5)

S 55,8 13 bz U a3 gy cpl A3l azils 3 SR dher ol § s Salln s S <

Cils Al sy aliel Al Ol 53 8 5L 5 s dasy 35 0313 Gl (6,503 pukie 4 jukie

S Ghlen 1 53 Sl au, SIL 0=b s gl 2Kl 5s 1) 5 el S Y=Yl

S— AB
S—H>A
G:|A—>aA
A—>a
B—>b

D3 ataal il 533 b s ul e b e L (G) ailmil 5l sls [2als |G x5 50 b 2o
5,8

A.Ebjbuajmusﬁyl? 33 SOM 5l ol 4 late 634, der Sl pars3 s s <
Ao 5w L 5 s 15 SR 056 Ol gl 655 4 oS ol pl Jo oy nl plis ;5s 13 sl

35S 5 Olgs oo aliel il 35y 31 gl )5 3 S e

'Bottom -up
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sl 3! Wbl 3 byl
CCl ol s b Ao W4 Ll sl e SOA 066 b ol e Y=Y e @

S—»ash
S—>A
S—ab

VU s S gl 53 - el s ge’ 28 = QUL s ol 4 VU ) s s sy S
dy s ol s ST LS 5l s ot ys ol 5 e g b (3505 Ak 3 aS 5 ol 4t pll
oslinal 4ty 5 OT ol (gl 5 358 JS5 Gas 53 sk IS parsd oS 3 s e i aday G
LS (G355 dhe 3l AU Lo shes slaal [uvirules] LU UL L s et Sl e e s S
Slazm 2alS (6l a8 ol il 4o sama TUIES 5 AL 2alS Wb oS Wilie (63555 4 UETF. Conl aily
e, S il (suffix) JJﬂUZ(xlo(z wwgﬁaz.;ﬁf{)\}uu:A;)}»x\wu SLL s
L 058 ol ail mals LG rules 351 056 S Bla= o g 5l gl sy Sl uyrules S5 o SIS
oealS sl O 6Bl S et u Ll ks 4 |y s yuvrules LU a5 s S Gdsrules il
238 eddguvrules K5 4 dr o8 s apie U 4 LS 5 b e
il rals LGrules plul s U 3 gl ST @

MUESr 535 s batoU 52y 5 sy Conm a0 5 1 OF 5lV SRS o S XL ST
A bl s e A S SNIfE 1) e plUBVT 5 siie dhes ai VRV ST e LS dal g
Ay e Shift-Reduce-parser <G |

adad ol 5 OIS iy 4l S 5 el Glae 0L 4 (62555 ake AELUSS S| jsanl avER SI-Y

Ailaed 0Ly 4 Glane dhem dil b aniy ol 05 Ko SLoL e o0 aw azdy Sl 3 50 (45 g2

Procedure parsA(G=2,V,R,9), )

Create(w)
Push(st,[4,o,R])
Repeat
Pop(st,[u,v,rules])
Flag=false
Repeat
If a suffix of u can be reduced using rules then
Select r from rules r:A—x
Let u=ax
Push(st,[u,v=rules-{r}])
Reduce u using r and generate u=cA
Rules=R
Else
If v=4 then flag=true
Else
Let v=av’
u=ua
v=v’
rules=R
end-if
"Shift - Reduce

YA
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end-if
Until(flag)

Until((u=s & flag) or is_empty(st))

If u=s & flag then return(‘success’)

Else return(‘failuse’)

End-if
End{pars4}

b cppile g )y & L

533 S ol 3 ALl adl 53(SAER ) Wil b il Ghate O3 4 dhesr asilr w800l <

Sl B b 53 el e o ol e 5l e 1S s te 5 s oy S nl eles

u—o o, o

012...

S—>AB
A—aA
A—a
B—b

Pop4
Popl
Pop2
Pop3

3,8 i )3 sl edel

Sls sy gl dhez ad s s Codd e WS gl OO g W

AB
Ab
AA
Aa
Aab
AAB
AADb
Aa

Qo>>>oo>>>

[ENtpa

PSS B sy el SiYe-Y Jie Q@

[2,3,4]
[1,2,3]
[1,34]
[1,2,4]
[1.2]

[2,3.4]
[1,2,3]
[1,2,4]
[1,2,4]
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b cppile g )y & L

23l 1 (0+h) Glinil ol YO Jle 118 (5,80 L s 8 ol s SITL oS (5 3 Y Jlis

[S,0] [S1]
[A2]
[T,4] [T,5]
B [(A).2] [(A).3]
[(T).4] [(M).5] [(A+T),2]
[(T+T),4]
((A) [(b+T),4]
(b+b)
- :..: é‘ PR
[S1] S=>A
[A.2] =T
[T.5] =(A)
[(A),3] =(A+T)
[(A+T),2] =(T+T)
[(T+T),4] =(b+T)
[(b+T),4] =(b+h)
by o 0, L (D)4 Blizal s YY-Y Jle
ROW XV N -SSR LG PN SV 7
u v Jos
) (b)+b Pop
( b)+b Shift
(b )+b Shift
(T )+b Reduction
(A )+b Reduction
(A) +b Shift
T +b Reduction
A +b Reduction
A+ b Shift
A+b A Shift
A+T A Reduction
T A Reduction
A A Reduction
S A Reduction
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LS B sl s el S YA-Y Jie Q@
AE:
V={S A, T}
2={b,+(,)}
R{
1- S—A,
2- AT,
3-  A-A+T,
4-  T-b,
5-  T—o(A)}
S raleg | (b¥b) i, Glizsl sl | parsd o, Sl
oty v Jos
[A,D,(b+b)] A (b+b) Pop
( b+b) Shift
(b +b) Shift
[(b,4,+b)] (T +h) Reduction
[(T,2,+b)] (A +b) Reduction
[(b,4,+b)]
[(T,2,+b)] (A+ b) Shift
[(b,4,+b)]
[(T,2,+b)] (atb ) Shift
[(b,4,+b)]
[(A+B,4,)] (A+T ) Reduction
[(T,2,+b)]
[(b,4,+b)]
[(A+T,2))] (A+A ) Reduction
[(A+b,4))]
[(T,2,+b)]
[(b,4,+b)]
[(A+T,2)] (A+A) A Shift
[(A+b,4,)]
[(T,2,+b)]
[(b,4,+b)]
[(A+b4,)] (A+T ) Pop
[(T,2,+b)]
[(b,4,+b)]
[(A+T131)] (A ) Reduction
[(A+b4,)] (A) A Shift
[(T,2,+b)]
[(b,4,+b)]
[(A),5A] T A Reduction
[(A+T,3)]
[(A+b,4))]
[(T,2,+b)]
[(b,4,+b)]
[T.2A] A A Reduction
[(®,SA]
[(b,4,+b)]
[A,11] S A Reduction
[T,2],...
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L={wco|w is in (a|b)*}

s e e, (ol e W) 5 aabcaah o) 4 Sla and; 0L ) s oo 51 Jaiee L 0L
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ekt 3l eslinad Sl o33 Wy Sl i iy pad SSle WOW &2, 55 J5l W oS 5 5

declaration abc
-begin w
c
-end
abc=...
w

ol andy 0Ly ool e el e L={@"07C"d™ [M>1ANn>T oLyiie-y Jie Q@
Coml S AL b LSS sl s el il LAl S5 sl T s oS S sl @'hTCTd T IS
L b Jlsy S iy s L byl sl a5 ol (g3l 4ol Ll s Cussdoes cpl Bl 0L ol

CEL e dly OF Sl b s Lgle ST sl

declaration proci(a,a,a)
declaration proc2(b,b)

;:all procl(c,c,c)
cal proc2(d,d)

5 S sl el e L={aco® @ is  in (a|b)*} olyiev-v e @

S—>aXa|bS|c
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A— aAb|ab
B— cBd|cd

L3l le OF s lilis ol S 5 ol o0 5l Jizes 35 L={@"0" [IN2T} 0L;:ev-Y Je @
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b5 Sa g plaie e (51 ey SR N 0Y
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(ZEL )usl L gt claals a 55 2 5148 5l 5pms 61N Colb . 23 plis doparmn L S 55
olale L VPR wEn Sk s ZEUWW IS 4 1, Z ol Lo fZP=n
S I sl 5 SIS L ki e Gle iy SIS we cpl ) W'wWeL Vi20
Tl i Lkl abne sl il o i 55 SV sl 5l N gDy (A oal
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'Pumping Lemma
A5 Malgd wyp ped Lisu ,» Finite Automata '
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A-> 1
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S=A
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C(A)=[A,B.M ,NT,X]| [S—>AB|MN
C(B)=[B.M,N] A —nN |n|xX |x
Cc(S)=[S] B —nN |n
C(M)=[M,N] =<M —>nN|n
C(N)=[N] N —nN |n
C(x)=[x] T —xX |x
C(r)=[r.x] X —xX|x

'CA) sl o, A <

FOR EVERY VARIABLES AeV DO
C(A)=[A]
REPEAT
FLAG=FALSE
FOR EVERY RULE r:P—Q DO
IF P IS A MEMBER OF C(A)& Q IS NOT A
MEMBER OF C(A) THEN
C(A)=C(A)[Q]
FLAG=TRUE
END-IF
END-FOR
UNTIL (NOT FLAG)
END-FOR

4 Coly S BMNT diile (gl 6o, oS SIS (5 A 8l 0 48 30 (S35 b o omiy o (s

Coge 335 e b als g il s MoN Yl LT oS oo s n Nl im 30 oo or
L el 5 ol Sl e TS s e plowil alKn 50 G G s e Bl 0l 5

S — AB

S — MN

B—)nN|n

A—>B (A, B]

M—)nN|n

N—)nN|n

A>T [A,T,X]

T—>X

X—)xX|x

‘Algorithm of construction of the set C(A)
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Q—q

B —bBlb
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T—-G={B,0,P,M}U{S} iy Jte 5

ol
non. T G=V - TG

T aSs g 1 SLL Sla axdy o Sl it 45 gazms il 25 51

Repeat
Flag=false

Foreveryrule r: A — o, A0, A,..a A, ., ,Q, € z "

i
1<i<n+l

IfAeT-G & A, ,A eT-G then

1<i<n
T-G=T-GU{A} ;add A to token-generator’s set

flag=tre
end if
end_for
until ( NOT flag)

S—>ACIBSIB
A —>aAlaF
B—CFIlb
G:|C—>cCID

D —aD|BDIC
E — aAl BSA
F —>bBlb

50 s iSn W5 W ol b Sl 5 4ty oS 15 G Sl ol paze Ol g G b oy sS1 Jles! L

Y
Algorithm :Construction of the set of variables that derive Terminal Strigs
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iteration T-G
1] iB,F}
1 iB,F.A,5}
2 iB.F,R,5,E}
3 iB.F,R,5,E}

S5 S iy ) 6 G’:(Z',V’,R’,S) ol S Olse ol
i) L(G’) = L(G)

.. . . ’ . . . . ’
i) Every variabe in G derives a terminal string in G

V' ={S,A,F,B,E)

> ={a.b}
S—>BSIB
A —>aAlaF
R :|B—b

E — aA| BSA
F —>bBlb

V'=V—-non-T-G

i 3yla s .)QT >non-T-G Le 3l , Bl
R=R—{rlr:A—sa , AR eSS B

1 S 5 ) s sl ST e D

S — ABMm
S — PQy
A—aAlxX
X — xA

M — mM |m
P—Pplp
Q—q

B —bBlb

non—T -G ={A,X}
Tr-G={B,Q,M,P,S}
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Unreachable =V ' — Reachable

s JU b slopiio yaciii 4 by o i, 5 <
reachable={S}

repeat
flag=false

foreveryrule r: A — Aoy A,..a, A, NVa, e z " do
0<i<n+1
if A€ reachables then
for every A, :0<5i<n do

if A, & reachables then

reachables = reachables U { A, }

flag=true
end if
end_for
end if
end_for
until(NOT flag)
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"Reachable
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