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- Today : - after class
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submit via git



Parsing:

- Given string of input tokens
,

a parser must determine
if the tokens generatea valid program

The basis of these are

context free grammars( CF Gs ) :

- terminals : Gwr ,

+
, { → lowercase

- nontvminals ( one a start S
symbol )

typically uppercase or underlined
- production rules

↳ tell transition

Nokhon : gstrt
ear→ extraexprl( ear )

I id (variable )

of → +1-1*11



Ef : pcapkl ,
so non

. terminal

EI

Feed
→ - E
→ id

A  →teeterminals

→ -

→ *

→ /
→ in

Dehon : The process by which
a grammar parses -

defines a language .

E¥ : Show

-4¥
accepted

by the above grammar :

E⇒⇒yE⇒jl¥

:

EAE ⇒ - (HCXLAE)
⇒ - ( ida + E)

⇒ - ( idf ) tides ) )



Parsetree : A graphical representation
of this derivation :

E⇒* e)
Estate

idk) t Tls)
Each perentfhik shows one

step of the derivation

- leaves are terminals
- root is start non - terminal



aThings
. Left most vs rightmost

• Ambiguity
# if E

,
then if Ez then S

, ebesz

2 parse trees :

�1� stmt

*E¥i?¥E÷⇒¥÷÷¥
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Generated
:

Matcheach else of closest
unmatched then

How ?
- Rewrite so any statement

between an
" else "

+ a
"

then " must be matched
( so no if  then 4 no else )

Grammar
-

:

stmt
 →

mathedstmtlunmathedstmtmoat →

ifexprtonmmak_dm.tsme.be/othernotancientunmated
 → ifex#thenstmtl

if

earthenmatched
else unmatched .

stint
heat tone - parsing

-



FEFfPfkgfmsiegtgee4sfeEs3D@stn.matehed.stmtgEEmYi.t??÷¥I÷✓ s ,

stint
�2�

unmakkdstmt

iffthen}tnt
a X

⇒ only t parsing 's



Dfc : A grammar is left - recursive

if it has a non - terminal A
with some rule

A → Ax

These are bad for parsers
:

A

/ \

A a

A
' !?

When scanning tokens &

trying to build a tree
,

not sure when to stop !



stotn,
×

Et : E  → E + T/ T

T →

Tx
F / F

F  → (E) 1

itId.
d

Pay :

xtyix
10

E

E
"r\+t.tn.

F

1 F
' it (b)

iota fly )

This deals nicely Yprecendince .

However
,

we do have

left-arm
!



To eliminate : f any other try
: A  → A x / p

← non
. term list

←

↳f¥±t£an÷. .

#one¥¥⇐t¥tt¥€O
G E → TE '

E '
→ + TE

' / c

T → FT '

T '
→ x FT

'

/ c

F  → (E) lid



Bayard .

'

Any CFG can be parsed
↳ Chomsky Normal Form

CYK algorithm
Run time :

This is too slow !

Most modern parsers look
for certain restricted
families of CFGS

.

Result :



Topdownparsing
Called predictive parsing .

Works well on LL ( D

grammars .

Et : S → a Ad

A  → ab / a

Parse Cad :

Rule : string 4 S
,

apply rules until
one matches the

next input( backtrack If there
is a mistake )



Note : Left pearson is

very
bad on these !

A  → Ab

* b

¥
\ never maths an

input or hits a

conflict

So never forced to
backtrack

.



How predictive parsing works :

- the input string w is in an

input buffer

- Construct a predictive
parsing table for 6

.

- If
you canmatch a

terminal
,

do it

( a move to next
character )

- otherwise
,

look in table for
rule to get transition
that will eventuallymatch

ltrdpt :

• butd the table
( need 4 decide a transition

if at a noncriminal
based on the next input

terminal )



FIFES :

First ( a§ any string of non . terminals
ttominels

: = set of possible first
terminals in any

derivation
of a by the grammar

% if × is a terminal
,

FIRST ( × )=

2) If X→c is a production ,
add E to FIRST ( x )

3) If X is a non terminal :

If X→ YYZ ...
Yk is a production :

If a is in FIRST (Yi ) andadd a

q is in FRSTCYI
,

...

,
FRSTCYED

add E if E Is in ERSTCY
, ),

...

FRSTCYK )



Et : E  → TE
'

E ' → TTE ' / c

T → FT
'

T
'

→ * FT '

I E

F  → ( E) / id

First (E) =

FIRST (E)
FIRST ft )

FIRST CT
' )

FIRST (F)


