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c0=oc1Aoc2 :>oc1 ek
MJJW@;%WAJ;"MW,UM%
Syl Kgiy G ks 5 Lats WEL e oS ol e 2 a
b S Kl psehe elal peslinal s e il <
S oS b 6l L @ 5l i Lk S AL e are g oo 3 b SIS Slu o S

23 s 03l Can

' s A

L3505 2l p sl b oo Shod 5 pice s o5 B S5 63005 bz (g Jdod Al e
0L ol S Mgy il o ol LTS XSG pnd 5 3,80 S0l 51 el S5 5 ol s S 4 o8
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4l et ST
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'Syntax analysis
"Universal
rTop—Down
rBottomﬁUp
“Parse Tree
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kS sp b oS 5 K gl oot 5038 5 s a0 SO oS s g 5L e G ) 2 0
sls tbﬁ\&})&ﬂpo\wﬁdl}): L g Jods Jos L 3 L}J_Léja\/.f R FERIYITR T
PR CH PV PER K Y S e bl S Lk gilh el 5 bl R (£SO GO P TR A
Jos Pl o S0 0 by (e 4t T Sy ey el il G s g Jes S bl
O S OISl Sos aSal&in L 5 ke 528 OG- B 1 g 3 S 55 Sl o b s i

Ao Sy S 5 L3 a a3 3 gy sl S

b o3 ol & 51 sl SIS eeS g sl VV-ASY

oS g dadoe S8 5550 e G 1S 31 s oL 0 VLD ol BLS Pars] 4n ), S
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Procedure pars1(G=(2,V,R,S),®)
{ G is a Context Free Grammer }
Queue Q
Creat(Q)
Insert(S) Places string at  of Queue
Repeat
DEQ(u)  Returns item at front of Queue & deletes it

Ifu=a Aa , a e Then
4 1 2 12‘*

Ifal Is a prefix of @ Then

For every rule r:A—x Do
Apply rtou produce a]xaz

Insert(a xa
(apxey

End For
End_If
End If
Until (u=w Or Is_Empty(Q))
If u=w Then
Return(“Success’)
Else
Return(‘Failuse’)
End If
End{Parsl}

dal s 0L a4 Glate de oy ety il s Cio ST des &y;é\ﬂw@&ww@

.J}.f

"Back -tracking
“Predictive
"Greedy
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1: S —> 4B AR AM
2: S — AM 3 3 -3 3
33:  A—ada adAl  aB aAM  aM
44':  B—bBjb
5: M — mM|m

55kl s Sl 5 b eite SO L ol sl Sole bt AE 05 oS 58 ASY Jlie
(b)+b,(b+b) ,(b) , b 3l w5 le AE Lo s odd A5 gla andy AL aney

AE: V={S,A,T}

S={b,+,(,)}

R:

1) S»>A

2) A>T

3) A>A+T

4) T-b
5) T—>(A)

sl ol esls LA 5 4 Parsl r:g_)jfh Shestaal L(btb) ol ooole (g ominar o s

I—bF . ®
(A} AN {h=Ti im+hhy
iT=TH TEN ]
(AT AT
(A=T-Th— (T+T~TH
5 .1 ; 5
(AFT=T+T)
{hi=T
BT (TH=T AT
D AT L (AT T — (TR T
A+ b=T+T 1a+T+Ti-1
AT TS ey o (TFTHT
A-T+T=T TaTaT«T [A+TI=T-T
E T+ T+T+T+T
A-THT-T+T
~AT+THTT=T
S| o bawgi 0ad 0kile (6399
S—> 4 2
—>T A
— (4) (
—)(A+T) (
—(T+7) (
—)(b+T) (b+
—(b+b) (b+b)

' Additive Expression
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Anh  Aaxall
I3 58 sod 8520

VL 025 S ol sl Ol oty Al gl 4 e Pars] oz 1801 48 s OLES Jlie 0
1 S ks aods sk 1y s

w € L(G)
w ¢ L(G) ; 3 ge 4 g0

parsl

®¢L(G) e— ophei iy

S ialony S S Sl eslinal L+ (b) &5 sl b1 ek S s

W
LBU.:...:\ J"")li .]a.sz éJu:l éJU.‘_}} LSAJJJ
S—>4 A
—> A+T A
>ST+T A
—>b+T b+

_>b+(A) b+(
>b+(T) | 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 VGl Gas e GBS ekiS A5 oS el s Pars2

5 b Gas K 4 OIS Gl g s S gl enly 1y Sl a0 OIS Ol e aniy Sl esliad

S Gl asgerms g dlaz 4l om0l 5l a5 S pop Loy push Sl alasd s anly 53 a5l s (eSS
S piae 03 Al el eslizud a5 diees Jlesl LG dex ok 3

ot aniy 53 abge der a8 Lolien |k 03 S dlasl 1 T 51 (SG al 5L il B 45 sazme S

Sl S o i Il i o3l oy 1S 65 5 Ak Vsams Goe 3 oy SUS A5 s oSG
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Procedure pars2(G=(2,V,R,S),w)
Create(st)  or push(st[s,0]) {st: Stack top
2338 loutl e 43 (ks 5,56 3 e Jot] alar 4 4 5 Cod i pl6 0yl 04}

Push(st,[S,R]) Push(st,[S,{rlr:S—k}])
Repeat { osie e il ol 4 i

Pop(st,[u,rules])
Flag=false
Repeat

If ugl* then let u=a1Aa2, a1 eX”

If a 1Is a prefix of wthen

If there is not a rz/A—x in Rules then
Flag=true else
Remove r from rules
If rules<>{} then
Push(st,[ « 1Aa ,rules])

2
End-if;
Apply r:A—x to u and generate
u=a 1xa 5
rules=R

{ctisino SOt Iotoms 5ilys lS LIUIE ily5 40 sared}
Letu=a’ 1A ’a’2 , rules={r|r:A’—x}
else flag=true
end-if;
{03 Lo [ ko 7 o Con 45" Sl 23U 305 56 in}
else flag=true
end-if;
until (ue2* Or flag)
until (u=w or Is_empty(st))

'Stack streture
"Top to bottom
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1: S — AB
2: A—aAd
3: A—>a
4: B—>b

il i ¥l oS ey 5L (0maab) aSST 5 3 L

aab 123
aaB 124
aAB 134
Pop2 | ab 123
Pop3 | aB 124
AB 124
S 234
Popl | S 1234
5
AB
.;:H‘ aA
ak I axlt
wih

Og\pe)u_.';émxu_;p:oj:_wj:,i._ﬁr&- Waabdvq@L@}&wudﬂz@ﬁlﬁdjloj@
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LSS B sl g el S -Y Jie  Q

S — AB
A— Aa
A—>a
B—>b

A doal o alinel il e ala ol 6l Y ol w25 ileg L weab oSl 55
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pars2

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

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

S Gtala 25 el S LY Lol o) L 1, ((5)) e

e
Ay slaal
[s.1] S—> 4
[4.2] ST
[7.5] —(4)
[(4).2] -(7)
()] - ((4)
[(().2)] - ((7))
[((7)4) - ()

YU a4 5l 5 e Y-A-Y

ﬂ)))déuﬂ)lg‘))‘}m(s:a)) WM;JLPT}LMJ‘LJ\;;JMS.Q}YJN duﬂ)l{‘
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),®)
create(q)
Insert(q,»)
Repeat
Deq(Q,u)
If u<>S then
For Every reduceable substring o of u do
Let u=xay
For every rule r:A—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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S= A4
=T

= (4)

:>(A+T)
:>(A+b)
:>(T+b)
= (b+b)

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

15+h) |5}
(A=b) (Abl_ T A8
(T} 14-T) (A+A) {A=%)
bl [(T=T) {T4+Al (T}
{b=T] (A {51

S 55,8 3 bz U adls s gy cpl A3l azils 3 SR aher ol § 45 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 Gl w, SIL 0=b s glp i xSl 53 1) 5 sl S Y=Yl

S — AB
Nt
G:|A—>aAd
A—>a
B—b

I3 bl Al 533 ol s S cpl il b e L(G) a5l s)ls ials LB w5 53 b e
5,8

wil= s ladad 3L Semse R3S 5 il 0l 4 Flate (935, alex 4wl pars3 o G <
Ao 5w L 5 s SR 056 Ol gl 655 4 oS ol pl Jo oy nl plis ;50e 15 sl

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

'Bottom -up
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VU s S gl 53 - el psrgel 28 — QUL s a0l 4 VU ) s s sy SO
dy s ol s ST LS 5l e ot ys ol 5 e g b (3505 Ak 31 aS 5 ol 4 st pll
oslizul anty 5101 Cotla (gl 5 3 pine [ Gese 3 ol SIS parsd o, S 53 s e S ada) (S
LS (G355 dhe 5l A L5 pdhes eslinad [uvirules] oU e LL L s et Sl e e s S
Sla pals ol paS col o0l g8 s gemmarules 5 AL EalS WL oS dils (63,5 4 ueX ¥ ol anl
3 e, S a il (suffix) Ju'ﬂu=(xlot2 wwhglﬁaz.:ﬁf{)l}uum\;)}»x\wu Sk s
L 058 ol ail mals LB rules 31 056 S Bla= bogu 5l Gl gy Sl uyvirules S5 4 IS
salsS Sl 056 ) S covu sl ety ol L uvrules GG aw 55 S Cd-rules 1L
258 e guvirules K5 4 Ldr 08 5 3pie U 4 LS 5 L e
il rals LGrules lol su 3l glses ST @

rules=r 5 330w lazeu Wwﬁcﬂbwﬁgﬂkoblv SRE p S o S XA NER
A bl s e A Sshift 1) e plua, v ssies dhes ai v=ay S e A dal s
Ay s Shift-Reduce-parser <G |

adad ol 5 OIS sy a0 S 5l Gdae 0L 4 (s34, ake Aibuss S|y sanl vl SI-Y

Ailaed 0Ly 4 Glaze dhex AL bt axdy ool 53 K SL5b i U 4w azdy 315 5 5dee b e

Procedure pars4(G=(2,V,R,S), ®)
Create(w)
Push(st,[1,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=1 then flag=true
Else
Let v=av’
u=ua
v=v’
rules=R
end-if

"Shift - Reduce
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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}

533 7S ol 3 ALl adl 53(S—AER ) il b sl Ghate 0L a4 ahesr asilr w581l

b cppile g )y & L

<

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

u—>o oo

S—>AB
A—aA
A—a
B—b

Pop4
Popl
Pop2
Pop3

2,13 3 gl de ad e g g ol e Al gl OV b W

3,8 i )3 sl edel

*,
0.0

[ENtpa

o
an-lan
U
PSS B sy el SiYe-Y Jie Q@

S A
AB A [2,3.,4]
Ab A [1,2,3]
AA b [1,3.4]
Aa b [1,2,4]
Aab A [1,2]
AAB A [2,3,4]
AAb A [1,2,3]
Aa b [1,2,4]
A ab [1,2,4]
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(23l 15 (b+b) Glinil ol o YO Jle 318 (5,80 L 8 ol s SITL oS (5 37 Jlis

[S,0] [S,1]
[A.2]
[T,4] [T,5]
B [(A),2] [(A)3]
[(T).4] [(T),5] [(A+T),2]
[(T+T),4]
(b) ((A)) [(b+T),4]
(b+b)
— Sl
[S.1] S=A
[A2] =T
[T.5] =(A)
[(A),3] =(A+T)
[(A+T),2] —(T+T)
[(T+T),4] =(b+T)
[(b+T),4] =(b+b)
ol p-’iui” LI, (b)+b slasl @ Yv-Y Jke
ROW PV N RS S L PN IV 7
v Jos
A (b) +b Pop
( b)+b Shift
b )+b Shift
(T )+b Reduction
(4 )+b Reduction
(4) +b Shift
T +b Reduction
A +b Reduction
A+ b Shift
avs |+ | S
A+T A Reduction
T 2 Reduction
4 A Reduction
S A Reduction
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AE:

V={S, A, T}

2=1{b,+ ()}
R :{
1-  S—>A,
2- AT,
3-  A—A+HT,
4-  T-b,
5- T->(A)}

LS olew 15 (btb) axl ;) sl gl 5 1, parsd p-:i))ﬁ‘
2,9, (b+b)] A (b+b) Pop
( b+b) Shift
(b +b) Shift

[(b,4,1b)] (T +b) Reduction
[(T,2,7b)] (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
[(Atb,4,)]
[(T,2,+b)]
[(b,4,+b)]
[(A+T,2,)] (A+A) A Shift
[(A+b,4,)]
[(T,2,+b)]
[(b,4,+b)]
[(A+b,4,)] (A+T ) Pop
[(T,2,+b)]
[(b,4,+b)]
[(A+T,3,)] (A ) Reduction
[(Atb.4,)] (A) A Shift
[(T,2,1b)]
[(b,4,+b)]
[(A),5,A] T A Reduction
[(A+T,3))]
[(Atb,4,)]
[(T,2,+b)]
[(b,4,+b)]
[T,2,A] A A Reduction
[(a),S,A]
[(b,4,+b)]
[A,1A] S A Reduction
[T2A]...
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declaration _abc
-begin W
c
-end
abc=...
w

o Sl w03 b s e e 5l it L={a"B""d" I m21An21E OLs:ee-Y Jie Q
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declaration procl(a,a,a)
declaration proc2(b,b)

call procl(c,c,c)
call proc2(d,d)

25 S L s el el Jns L={wco" |o is in (a|b)*} ol;:6)-Y J Q

S —> aSa|bSh|c
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