
* BNF Notatons- (BacKus

<br>

1ollL
<br>

Notahen Techniqve for c FG

<br>

specify he Syntax of the Largug

<br>

mame = exPanslon

<br>

Nauy form)

<br>

Non Termnal

<br>

Every mame in BNF is srmded

<br>

by mge bracke < >

<br>

May exparmd into

<br>

<Symbo| := exp1 |exp2 | ex p?

<br>

YAcc

<br>

Seqvence of

<br>

Symbols

<br>

uidely vsed in Posing. helps in

<br>

buildng the smtex tree of a prgram.

<br>

IH Prouides Concise and Teadable Way

<br>

(Vet Anothes Compiles Compiler)

<br>

Urix too) that generades AR

<br>

LALR Parses from cG (

<br>

Usually n BNF)

<br>

* Parrse (Synda Anahzc)

<br>

Main go cd is fo make sre that the

<br>

toKens are plated in Correet and

<br>

mearing fd order, According to

<br>

the gramne.

<br>

T the stetre is Cormet, Parses

<br>

Creates a Porse Tree / Abshrot

<br>

Syntax tree (AST).

<br>

Top- Doln

<br>

) Recusive Descent

<br>

Porsing

<br>

2) LL(1)

<br>

|Parrser

<br>

A) Top dolwn Pansey

<br>

SaABe

<br>

a

<br>

B d

<br>

A-Abe | b

<br>

1) opevators precedenee

<br>

Peser

<br>

b build a Pase Tree from the shart

<br>

Symbo) (Too) doAm to deaveg

<br>

(End symbold

<br>

A

<br>

Bottomn -up

<br>

2) LR Pansey

<br>

lW= a bb cde

<br>

A

<br>

LRlo)

<br>

SLR(1)

<br>

CLR()

<br>

LALRI1)

<br>



(B) Bottom -u? Parsmg
<br>

bulding a Perse Free strtirg

<br>

leaf Nocdes ( InpPut symboL) md

<br>

Worting totards the oot Node

<br>

(start Symbd).

<br>

Rightmost devhon in Reverse

<br>

Poses traces the Rigt mast

<br>

derivadin of the shirg but

<br>

ort bacK Wods

<br>

often Called shft -educe Ponser.

<br>

SaABe

<br>

A Abe /b

<br>

|B d

<br>

W= a bb cde

<br>

A

<br>

from he

<br>

bb C de

<br>

a ABe

<br>

de

<br>

aabe de

<br>

a bbe de (shing mdh)

<br>

(1) Recnsre Descent Parser
<br>

}

<br>

Top- don ParseY

<br>

Processed input based on

<br>

recsive fmctions.

<br>

Let Gammey

<br>

main

<br>

if (inpt==)

<br>

SUCcesS

<br>

f Cinput== +)

<br>

npttt

<br>

else estn

<br>

= i+i

<br>

Ele!

<br>

e' +ie'/e

<br>

E0}

<br>

if (input =-)

<br>

inpultt

<br>



2)

<br>

Fist -<br>

1) if A ac

<br>

3)

<br>

Set of teminads that begins

<br>

in all sing deived from A

<br>

EXa

<br>

fhst (A)-4

<br>

if Ae

<br>

frst (A) =€

<br>

A- Be

<br>

fist (A)

<br>

(If first(B) doegt

<br>

A > a/b

<br>

fist (A) = fst le)ufist()

<br>

(1f irst (B) Condans e)

<br>

SAa B/BA

<br>

B dle

<br>

fist (s) =

<br>

fst (B)

<br>

Cordans e)

<br>

first (A) = le,b}

<br>

(vu*

<br>

fist (R) - {d,e}

<br>

S AaB

<br>

A ble

<br>

fist (2
, e}

<br>

fist () {c}

<br>

S> AB
<br>

A> 4/e

<br>

B ble

<br>

fhst (s) = io,s,<}

<br>

fhs(A) = lo, <}

<br>

fhst(B) = {3e}

<br>

tollob (A) glveg set of all teminals

<br>

thad foli Immediatey

<br>

to he

<br>

ght of A.

<br>

) if s is n storrt symlo).

<br>

follow(s) =

<br>

2) t ABB

<br>

follo (B) = frst (B)

<br>

if fist (e) doest Contang

<br>

3) AdB

<br>

follow() =folloo(A)

<br>

A bA /e

<br>

fellow (s) = {$}

<br>

S Aagb /BbA4

<br>

A e

<br>

folbu(A) fa)

<br>



$

<br>

$

<br>

E E+T/T
<br>

folou (e) is,)}

<br>

4,4,), *}

<br>

folloo (T)

<br>

TTF JF

<br>

F (e) hd

<br>

* LL1) Parsei

<br>

Stack

<br>

folos( F) >

<br>

1:

<br>

L: Left to Right Seannig

<br>

L: Let mos+ deraio

<br>

No. of Look ahead symbols.

<br>

Fnput

<br>

LL1) Panser

<br>

LL() Parsing

<br>

Ta ble

<br>

LL1 Porser Consist of 3 omponens

<br>

nput Buffey

<br>

Parrse Stack

<br>

output

<br>

Parsse Table

<br>

Rule to i) Table
<br>

1) Add A Under
m [A,a]

<br>

where ae is+()

<br>

2) Add A« Under n [A,)

<br>

Erample

<br>

E -T!

<br>

e'e+TE'E,+}

<br>

Where ae follow (4)

<br>

Te/*Fre, *}

<br>

id

<br>

-fst

<br>

/{id, c}

<br>

No- of Texminals

<br>

EE>Te'

<br>

No- of Non Terminals

<br>

TTfr!

<br>

F>ld /(e) ii c} |*+,4,)}

<br>

FF)d

<br>

{+$,}

<br>

follow

<br>

{+,$,)}

<br>

{$,)}

<br>

matix SIxe - 5 * (5+1)

<br>

T>F

<br>

F>le)

<br>

L

<br>

50

<br>

t'>et'e

<br>



Stack

<br>

$E

<br>

Let inp sha d +id'
<br>

J$E'T

<br>

$ Te'T'E

<br>

etid

<br>

$eT+

<br>

9eid

<br>

inpt

<br>

id + id

<br>

id +ld

<br>

idtias

<br>

Some

<br>

Parse ree

<br>

+ id

<br>

+id'

<br>

+ ld

<br>

Ld

<br>

id $

<br>

F

<br>

Prodveton

<br>

ETe'

<br>

T fT!

<br>

F> jd

<br>

Pop

<br>

el +rE!

<br>

TFT)

<br>

Pop

<br>

T'e

<br>

Accep

<br>

Algorhm

<br>

Let x is a gramme Symbo) nl (Sock

<br>

Symbol )amd a is the looK ahead

<br>

Symbol.

<br>

if x=a ==$ ,hen Porsing is

<br>

SUCcess f,

<br>

if X =a !=$ ,hen Pop nd

<br>

incemert the

<br>

i/p pointe

<br>

if x!- a !=$

<br>

Ond m [x,4] Canduine

<br>

the prodvcton Xabc,

<br>

hen re place by abc

<br>

in Yeverse crder amd

<br>

Conine proces.

<br>

* Grammeg tos which (1) Parses Con

<br>

be Consteted is Knon as

<br>

LL(1) Grammers

<br>

if LL() Porser Table Contame multipe

<br>

enties in he Seme Cell, en

<br>

+he Cmammex is Ambigveus Ond

<br>

1We Con not Solve Amsiguavs

<br>

Gammes wtth Ly

<br>



stacK

<br>

$s

<br>

$

<br>

$ hoc

<br>

$hDBa

<br>

$ hoe

<br>

$hoCc

<br>

B

<br>

ho

<br>

S aBDh

<br>

C bcle

<br>

D EF

<br>

E 9/e

<br>

Ff le

<br>

Let input = acbh

<br>

a

<br>

SaBsh

<br>

In put

<br>

acbh

<br>

acbh

<br>

cbh$

<br>

cbh

<br>

bh $

<br>

bh$

<br>

h

<br>

frst (s)

<br>

first (B) =

<br>

fhat () - {b,e}

<br>

fist (o) = 84,e}

<br>

frst (E) =

<br>

B-> <<

<br>

Pop

<br>

=

<br>

Prodvchom

<br>

Pop

<br>

SaBsh

<br>

Pop

<br>

{8,<}

<br>

D>EF

<br>

Ff

<br>

Bc

<br>

Pop

<br>

D>F

<br>

Aept

<br>

follou (s) - {$

<br>

folloo(&) =

<br>

fohow (c) =

<br>

a

<br>

follow (D) =

<br>

folow(E) =

<br>

fo)lo () =

<br>

D>EF

<br>

B

<br>

13.f, }

<br>

i8.4 h)

<br>

(f,h}

<br>

h}

<br>

DF

<br>



* Botom - p Poser

<br>

>clos ne ()

<br>

EXa

<br>

Goto (i, X) :

<br>

.
Hondle -

<br>

1) Add LR (o) item I to closre ( 1)

<br>

2) if A • BB is LR(o) tem nd By

<br>

is Jn G ten

<br>

3) Repeat Above 2 steps for Evey newty Added

<br>

LRD) item,

<br>

Add By to clo Sure (I) Also.

<br>

S> AA

<br>

A aA/b

<br>

Closure (sAA)

<br>

1) Add LRIO) 1tem I by

<br>

Exa- hoto (S-AA,A)

<br>

SAA

<br>

hoto (sA-A, A)

<br>

A
- aA

<br>

A

<br>

2) APply closre to the resut obtoned i step 1.

<br>

moung dot aftes X

<br>

S A-A

<br>

A-aA

<br>

A

<br>

S AA:

<br>

Sut shtng of Tnput shg that matches uith RHs of omy

<br>

Produeton, is Call<d as Homdle.

<br>

The Process of ndng the handle Replocing thot hemdle Ly

<br>

is LHs Voriable is Caled Homdle Pruniy.

<br>



BotHom -p PorseY js adso Knom
<br>

Baesd Bottom

<br>

2) Reduce

<br>

3) Accept

<br>

Perses is fast than Top down

<br>

Fnput

<br>

operation in shift Reduee Ponser

<br>

4) Err

<br>

LR-PanseY

<br>

LR Ponsing Tabie

<br>

1) sht i- shit opevatien Cen be used

<br>

sft Redvee Peset.
<br>

outpt

<br>

Perser

<br>

1) fnd Anugmemted Gramme

<br>

whem homdle does not occs

<br>

from the top most symtol of te stack. usina shh operation,

<br>

a looK ahead 1 Symbo) in stacK.

<br>

Compunenb

<br>

) 1/p buttey

<br>

ath Pexfer ms shen hamdle occrs trom the topmost Symbo)

<br>

from the stuck -

<br>

2) I, Closre (Angmented LR(o) 1lem)

<br>

2) StacK

<br>

After S Camng the Complk /p shing,f the stacK Contang

<br>

ondy the stort symbol of the gammes as top most symbol

<br>

then the i/p shing is Acceptcd omd Porsing is Sucest,

<br>

of LRo) item usg DFA

<br>

3) Tas)e

<br>

Aftey the Complee I/e shg if the StacK Contains amy

<br>

Sy mdl lhich is differe trom starrt symbo) as a topmos t

<br>

Symsol ,
hen Portng s Unsucees fd ond hence Ery.

<br>

4) Reduce DFA = LRo) Pnsny tar.

<br>

) Apply close ond oto fncion and fnd all Cotleciog

<br>



I,

<br>

s S

<br>

S AA

<br>

A

<br>

A >b

<br>

Table

<br>

S> AA

<br>

A aA /b

<br>

1) SAA

<br>

2) A aA

<br>

3) A b

<br>

1

<br>

2

<br>

3

<br>

4

<br>

a

<br>

A

<br>

S3

<br>

s's.

<br>

A> QA

<br>

A- A

<br>

A oaA

<br>

Ab

<br>

Acion

<br>

S

<br>

SA

<br>

Accept

<br>

s's
<br>

SA > AA

<br>

A aA/b

<br>

A

<br>

b

<br>

A

<br>

1

<br>

sAA

<br>

A aA.

<br>

Goto

<br>

A

<br>

2

<br>

5

<br>



* SLR Panser - SLR()
<br>

I

<br>

E T+E |T

<br>

T id

<br>

E -T+E

<br>

E T

<br>

IaTld.

<br>

3

<br>

Jid

<br>

id

<br>

SLR(1)

<br>

LR(O)

<br>

# Stdeg thad have

<br>

Acion

<br>

T

<br>

Accept

<br>

LR(o) Table

<br>

>E E.

<br>

R-R Cnflit me Caled

<br>

nAdequat states.

<br>

1

<br>

hoTo

<br>

V

<br>

Here S-R Contiet &xists ,so

<br>

Gramme is not LR(o) Gammey

<br>

S-R Cornfict y

<br>

ET.

<br>

T

<br>

2

<br>

1

<br>

2

<br>

3

<br>

S

<br>

id

<br>

E T+.E

<br>

ET+E

<br>

E-T

<br>

Let &pr

<br>

SLR(1) Table

<br>

Acion

<br>

|In SLRI

<br>

tor I,:E T.

<br>

Accept

<br>

for E : T).

<br>

follbus (E) =$

<br>

fnal item > AB•

<br>

hen A) redvce enty

<br>

in followCA)

<br>

1

<br>

S

<br>

id + Ld$

<br>

ET+

<br>

És|1

<br>

hoto

<br>

T

<br>

follo lt) {+#)

<br>



* CLR(1) forser–

<br>

1

<br>

S

<br>

It useg LooK Ahead Symbs.

<br>

S•AA

<br>

S AA

<br>

a

<br>

if Produeton is

<br>

A aA

<br>

A -aA

<br>

A b

<br>

Augmonted Gremmer

<br>

A b

<br>

LRI1) items

<br>

AcHon

<br>

SA

<br>

a/b

<br>

alb

<br>

( Conoucal LR Pornstr)

<br>

$

<br>

Accep

<br>

S

<br>

1

<br>

hoto

<br>

A

<br>

2

<br>

LR(o)items + LooK Ahead

<br>

S >s's-,$

<br>

9

<br>

A
.

BC, 0a

<br>

>B .D

<br>

I4

<br>

SA-A,$

<br>

A •aA,$

<br>

A b,$

<br>

A - A, a/b

<br>

A >eaA, alb

<br>

Ab)

<br>

hen LooK Akead ot B-D

<br>

is fnd by prev. Pro dwetion

<br>

A

<br>

first (<,q)

<br>

sAA.$|

<br>

A >0-A$

<br>

A9A,$

<br>

|Ab,$

<br>

Ab-,$

<br>

AqA. ,alb

<br>

An

<br>

Ig

<br>

|AaA,$

<br>



* LALR(1) :
<br>

2

<br>

8

<br>

2

<br>

4

<br>

.Similas to the cLR I+ edeed the sae of Parsig Table ot cLR.

<br>

He similos shates of CLR Ponsng Table.

<br>

Combining

<br>

A AA/b

<br>

Ss,$

<br>

S AA

<br>

S- AA,$

<br>

A aA, al

<br>

A b, alL

<br>

S S

<br>

Acion

<br>

b

<br>

SA

<br>

A+b', a/b

<br>

|ACopt

<br>

3

<br>

CLR Table

<br>

S

<br>

hoto

<br>

1

<br>

A

<br>

2

<br>

5

<br>

0)

<br>

A

<br>

9

<br>

re silor

<br>

s's.,*|

<br>

SA-A,$

<br>

A.aA ,$

<br>

Ab$

<br>

A> a-A,4/b

<br>

AQ A, alb

<br>

Ab, ab

<br>

A>AA-, alb|

<br>

a

<br>

3G

<br>

sAA-
,
$

<br>

89

<br>

A0-A, $

<br>

A.4A,$

<br>

|A>b$

<br>

ànd hre also simlay

<br>

Sa

<br>

47 Yza

<br>

A

<br>

$ S

<br>

A

<br>

89

<br>

a

<br>

(Replace 3,6, 4,7, 8,9 by these 3 Rous)

<br>



* operdoy precedence parser -

<br>

operater Gmemmer -

<br>

Exa

<br>

id

<br>

P>SR]s

<br>

+

<br>

R>bSR ) bS

<br>

id

<br>

<

<br>

L id

<br>

Y

<br>

Let orammer-
E +E)E*E) id

<br>

<

<br>

LRlo)

<br>

SLR(1)

<br>

+

<br>

operutor Relahen Ta ble

<br>

id > (t)+/$)

<br>

* > (Assoicity

<br>

LALR( 1)

<br>

<

<br>

CLRI1)

<br>

A Grammex G does not Cantaini

<br>

1.) NUL productn

<br>

A BC X

<br>

) 2 Adjacent vaaye on RHS of prodvcion

<br>

X

<br>

P sbsR lsbs lS

<br>

R-> bp bS<(useless)

<br>

L+)d

<br>

A Bo

<br>

LRlo)

<br>

st= ld + id * ids

<br>

id + ld id

<br>

(opcates Ghamme)

<br>

SLR(2)

<br>

LALRI) CeR()

<br>


