








































































Comp 330 Lecture 15 Get 24th

IE 100 niente accisero I'arino
100 nothings killed the donkey

Don't take on too much work
more than you can

handle

All is out

Property DiPoblent for
LEE
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a
Right abba
S 55 S bsa S be a

abba
abba

S EY um rightmost

Leftmost

5 SS asb s
a Eb s stew
ab b sa
ab b a











































































Parsetrees
G S SS asb I Da le

The pause thee of G for w abba

is

at
s bsa

Wey yield of the pursetree of G

Who cares

Then C All These representations are

equivalent
Given a CFG G V S T P WET
The following statements are equivalent

D S I w

2 S knw



3 55 w
lem

4 w is the yield of a pause tree

of G

Implications 2,3 4 allow us to state
new properties I lemmas fer CFLE CFG

Ambiguity

E 2 3 w E 30 I Fit x C

w is a valid arithmetic expression

of single digits

1 L is NOT REG Closureproperties

2 L is CF Here is a CFG

G C V l E N S E T E P
P

E S EXE I E E ICED IN
N 7 01 I 1 19

It 1 x2

ES ETE S N TE SI TE HEKE
I New
It 1 2



Consider a Tarte free of 6 for the

string It 42
2 3

E

ET E This is the

IE correct interpretation

I because propagating

I up the result is 3

However there is an alternative pause tree

E

11 I
the

incorrect

It I
th s the

interpretation

b ofthe string

Def A CFG G N S T P is ambiguous

if F W E T with Zor more

distinct parse tries with field w

Not isomorphic



In this case it is possible to disambiguate
the grammar G

E Et E I T
lowestprecedenceT Txt IF I tuggingfirst

Fs CF I N
N 011121 19 last

There is
a problem

1 1 2
E

with this
grammar
Howdogenerate

Converting a CFO 6 to an matbiguous

grammar G is not always possible

Def 240 LEE L is inherently

Mor

I

467 2 G is ambiguous

By L a b e d nim is u
a band aim I's

12
L is CF
L is inherently ambiguous

There wit always be 2 distinctmust



Fie this by allowing to go backup
The tree but only from the

highestprecedence

E s E T IT Allows for
T Te F I F same stringsF CEO I N r G
N O 1 11 21 19

t

É TIR

EI'T
I I ET T K F
1 I T

Y E Y IIFI N Z
1
I I

it
2

I I



persethees fer w a b and n I

fer any correct CFO 6 s.t LG L

Extremely challenging exercise

Then A grammar G is ambiguous
this is iff I w ET with at least
an iff 2 distinct leftmost derivations

rightmost

I leftmost I rightmost
ambiguous

Pf
Nounalforms

Def Chomsky Normal Form A CFG

G visit P is in CNF if V L pep
aEv d

either B E V.V

BET

If 5 AB r s asb x

s a so ass x

S7 aaa x



Def Greiback Normal Found A CFG

G N S T P is in 6nF if V LSB EP
LEV B ET V

It s a

S a AB V

S AB x S Aa X

S asb x

Then Let 6 CV is T P be a CFG
Then F grammars 6 G is CNF

GNF respectively s.t

LG LEG LEG YES

Pfided Ey Convert the following grammar 6
To CNF

For Gba

FEET IBIA a ta la Ta a Tbs b

God
Aka
Asta Ata
V TatAst



SNBCD
YtBTIDMVz VIC S VzD

What if A E or AAB

j

co bold

a

ASB I

B a.tl 1aAlbBl

E É

Altona

1 Brute force
A Convert CFG 6 To CNF

B Create all of the poise trees



with yield length of Tw Catalan numbers

Exponential in

C For each parse true check if the
W

yield is w

Itino Sakai 1961

2 Cyk Algorithm Coke Younger Karami

Relies on the form of production
rules in CNF

Consider the CFG G in CNF
S AB

A BA I BB I a lb
B AA la

Using CYk check whether abb E 266
This version has a subtle error

itdoesn'tquite build
parretree bottomup

ÉAAAii

t t t
a b b



You can't have a pause tie with

A B

BI't A

45 A B
Consider variables
which can generate

tI

A B

It

Consider A B B AB BB
S A

Consider Bits A BA AH
B A



Since S E X abb can be

generated by G

Can show that this alg is OMW 13

DP Deeding whether LG 0

I Brute force
A Convert G to a grammar in CNF 6
B for wet thisloops forever

call Cyr on CG w

if WE LG return false
return true

2 Check if 5 is a generating variable
i e if I w ETH sit St w

d GREN T
2 Repeat until no change in GEN

for each X I do

if every symbol in 2

is in GEN then

add X to GEN
3 Cheek if Sis in GEN



Most questions about CFG CFL are

undecidable
Given G 62 is LG 202 gulpG is 46,7 2

G is G ambiguous
analogous

Exercise Are the LDP for REG decidable


