UNIT -3

CLASS NoTes

‘Feeo\back/ covvethiong: vibha @ pesu.pes.e.du Vibha Mok



(CONTEXT- FREE
| ANGUAGES

¢ With memory

U\omskﬂ Hiemvb\ﬂﬂ

enumeyable

Ceeurtivel uwnrestriced

\Qﬂauaae

wonfext sencitive
Mnaumﬁe

Turio
Machine

wontext —free linear

languages bound ed
nfinike ouromata
wtmova
puth down

awromaio



. Comy'\\er Aecigan
CEAc wsed for sw\’mx ana\bsis
. " — CFL

oabb —
2/

Parenthesic mwfc\n'ma

e
K

| e |

CFL

1) (onkext-free arommay
2) Puth down awhomata

FA + memory  — PDA

5 tuple
7 ‘uple
: top
Z + ghf.k 9, — shate
) S = !3mbo\s
9 (M — stk
F S — Ivansition funckion

4o — stact siate
2o — botbom of Shack
F — find thate



buffer

Finire ctate
ontrol unit
O—00

uu:%u:: {/—u\

D Linear grammay —> 4 non-terminal , any) pas
2 Non-lindar gmmmar —2 0y no. of non- terminals

6= {V,1,55]}

Cuppercase)

Quegkon |

2= {a"b | n20}

s— aSh) )

Zo

(lowerwaged

LINEAR GRAMMAR




Question 2

L= {wwh)| we {q,b]"] Ceven Pa\indrome)
= { A, aa, bb, avba, ...}
$—alalbsb | A
Quection 3
odd palindrome
8= ala|btb|x
Question 4
{ww® w e 0B +6*]
$— ab §bal balab ]
Question 5§

L= Lo'wt, we @bt

$- 0%b)A
A - Alaha) bAb
Queskion 6
L= {a"wuokk'\] w € fapl'}

¢ — alb| A
R — ohalbAb|?



Queshion 7

£= LW (az0] &= 1{a)b}

¢ > alb] b

Quedion §

1= {a“b?"‘) nz2o)

§— albb| )

Queshon 9
z={a'b" a>m]

$— afh|alas

Quegtion 0

Z- {anﬂ—% \ n > 3}

v

n=7% a Ob
U ko (b
nNz§ To b

§ afblana



Quesdion ]
L-{a"6" atbl

- KB
A— ohbla]ah
B— aBblblbb

Queshion 12

L= {Gnlom , A= 2% (n wod N

m=0 = 2 a0
m=|\ n=17 oanb
m= 7 N= ¢4 aaaa hb

™m =3 n=172 ®a bbb

m = & n-=2 aan bbb
m-=5 n=y onag bbbhb

S aa h|0aabh | aaaa kb A
A - bbbn| A

Queshon 12

Z= 1" b ) m>a, n20}

§— alSb|bS laab



Quethon 14
= {0 | am2yl

$— aSdlahd
A — bbfce| be

Queghon \s

i; {0 b ¢ \ k= N nNMme2 0}
?
ocbe e

S— afe A
A2 bpc)

Queshon b

VR = nrdm om0l

o.‘\\omeamcn
€= oalec| A
A= Lhecl)

Queshon |7
Z= {lwl mod 3 % Iw(mod 2} g - {al”

wmod 2 mod 3
A o} 0
o | |
ot 0O 0 1
a® 0ok \ 0



&Y anoa ) [
S VY, VYN \ v
RO GR 0 0]

e {Q)as aqas‘ a‘a%a,“

$— oo A) aaa k [aao K| asana A
A — anaaaa A A

NON-LINEAR GRAMMAR

tontext - free
Bueshon 1¢

Z-1 u\luovp‘, wl=\W-=2 vz, - {a,b1" 1

$- AB

A = ao| bk oblba

B> abkolbBb|A
Queghon (4

Z= Ll 0 (), w & {apl*]
$§5 adblblia) A

S
ARN won'k
L b Oucepy



8> adb])bla)ss

S
S/\
AN o
A NRVAN 3§
§ b m ¢ (x
l l
, x

Queoshon Ao

Z= {np ()= N (w) x| h!

(> afblbSalabs|balla
OR

$§ > Mafl
A - ahbl bho | k&)

Queshion |

= {n,0w) =2 r\‘o(vﬂ'&

$— blala] asash] agbia [§8] )



Quethon 21

Z= 1 oalw) > nb(oo) \W e ‘q)b"{*}

L= Aok
A= oaPhblbora| ol Aal AA[)

Queskion Q3
Z= 10,69 # 0 (), we {abt" ]
§— Aak) BLB

o= okl bPalak)ra | )
B abb | bBa[bB|BL I A

Queskion 4
7= 1'% Va" ")
3-—9 S(lg'z

§, 2 agblx
8, ™ as, bblA



COMPILER DESILN (C LMNG)

O Proper Nesting of Paventheses

> (DA
s (] 8¢ | A
¢— OHIEs)\Lsh]ss|a

@) Rritmodic Exprestions

&=L+ %,]5-, (), num, +4  idenkifier " 1
E-— E+E |E-E|€xE [E/E|E/€E|CE)| €ME] id] num

() Varioble declaxation

intfx, wt@,b,yc)

D —> Type Lisk
Lst = Ligt | id
Type — int | “Hook) double| dhor



inta,b, 0,

D

N\

Tupe Litk

"

nk Lisk \d

O\

List d
id
@ Nested if -else
# (ond) §
thokement & - {'\(1, ond , trurement ) elee, (1]
i
eke
it Coont) {
thrarement
thoremeny
}

s W cond 8] Feond § age S\ {stakoment]



© Punction Prototype

tefurn - type  name  C type ; typed;
reurn-type  name (hipe name ),
e type name 0,

§ — Ret name Ckrps)
Ret = void | Tupe
Type = cnar| Floot | int| double
t 5 Al Ava Litk void
hrplist = Arplist, One Arg [ One Avoy
Onehry—> Type name | Type

Parte tree foy

void name i name, daa named;

— o 7j \3\:
e
A%Lis\'
Lsy l One h{a
oy of \



Derivationt for Non-Linear Grammars

+ olways expand lefkmogt sentencial form nole:
cannot mix!
MOLT oo
. u\wo%s tpond ri%\r\mos\' sevtrenciol Form LMD o
RMD
Queshion S

s—oalblblalss|n  (expand LMD ¢ RMD)

w= oabbo
LMD
us'mg
LM
g = ¢ — 1>«
=) 08bl — ¢-alb
g—:) bS8 — s
%) obbla — ¢ — bla
= O0bba — § oA
RMD K"SF.V\'}'ZT\CE
M
= (§ — § 28
::’ Lblo. — ¢ = bla
= {ba — £ A
“> albba — ¢ alb
s ablbon — § )

J Nauminals
non
yeronals



panging: g ambriguity

Amolowows  byommay

+ R grammar i toid to be Oomblguous £f  there eyt o tyin
W ot belongt b e ofomwmar and  Haeve  exier A .
LMDy or 3 ditf RMDs for the etving (or parse trees)

four-tuple
e

G=1v,1,7P,8%

Quethon 26
It e grommar ambigious)
&=8+%,],-, O, var |+ onttant " 1
E-> E«<E |E-E|€xE [E/E|E/€|CE)) €ME] var| conttant

w= o+bec

Derivaxon #|

Using
tm

E= L+t — € E+E
%7 0+E — € a
2 a+€xe — € Ex€
%) at bxt — € &b
= atb¥e — T Dc



DerivaXion #1

Im
E‘f’ Ext
=D ErExE
o+ ExE
-9) 0OxXb¥%xt
Iy atbxe

(&
*
©

lwah
evaluakion C/l\ %’

* Thit & not¥ decirable ngwm@ Compiler o choice)
- Ocder of oOperations
thowd not retain tudh grammarg

evaluahon



* There & 0O a\aoﬂ’rhm fo  prove that o Bravmmar ’
MBS .

* Mutr” foke on erampe and  odedive Cstacy from  minimol \2noji)

Quethion 97

fid € the grammar i aloigious o not.

$§—0of]|al| A

wWeXy ot derve furtner

w= 1
=\
/&) /@ > o
4 w
o S R
O T = Ao
|-

. ¥ae grammar S am\d\%ious



Quethon 28

¢—alkl [Lal|A
WEA 5 unambiguous

Wzab or WwW=ba uvxam\oi(bmws

> § o
aC/ \@_) \ 2 albe

2 ob
@ b / \\J‘9 gzbf%&
) o ® 2 0babS
5 l 2 abab
A
® 03 albe
/] \\® > abiatbe
o ] D ab albs
@ b \ = obabs
b C'//l \ S abobh
® + ©
/ l
Py A

™he prammar [( umbiauous



Quesion A

R— R+R| RR| R |alble

W= a+tbe

\
® ®
[N Y
(L@f

c—F—-—@
o

The prammar 18 amb‘\alou&

RD R4R
D 0+R
= atRR
=) 0% bR
D 0t be

R= RR
= R+RR
= 0t RE
= 0tbR
2D atbe



QuetHon 2o

$— ABlaaB
A Al Ao
e—b

0b 3 \A.V\amb'\au ous

Wz 00B

®
& b
/L&

!

©
YAIIRN
W

L
b

v

Grommay 1§ Otm\o'\awm

=

= Aol
= 06l
= aab

m
L= oal
= aab



Queshion 3|

¢— 1sjus| A
unumb'\guous

uh&m\d\8MOMS

®

/ Sgis
, &) =%us
S S
I\
1 ©
L
A
© |
)
/)

> —&



Grammay Pcv“bi@uous VS Lan&uage vavxloiguous

« kmbiguous lanauaﬁe: all afammart 0ce ambiauous
. Inheva3 am‘o'\ﬁuous - \avxbuage. s uw\\o'\g)uous

Quethon 33
theck Lor am‘oiﬂu‘(’na

Z-= {a“bnc,m} U {a" uv.cm} hm 20

Z= LiuL,

Q; S 5¢lh Go S2 24808
A — akb|X R LBl

§2 8|8,

A — ahb))

3, =4S, |8

- bRel|A



/ \ /
ORI SRR O
N4 il N /T
A C
®
! P
A A
=Y $S 8,
':DSIC ‘-=>a37_
=ahkbe = abBe
> abce 2 obe

Z inherenﬂg AW\\o'\guous Con\J one %mmmm')

Quethon 32

G = S%Saglb

\ |
\mg—ab%



lmow 5 — balab

© 0 @ @ x ©
/| \J t /N
%9 A L b @ a ®
( \ (
i 5 b b
£ 4o ¢ sl
= dadal 2 bal
= bolal =) baldal
=) bobal 2) babod
=) babob =) bobob

PIT O\M\i\buOus
L= U:, bob , babab , bababab .. . }
RE - bhb) & GLa)'l

$— kb
k- bahld



Quettion 34
§ = oag) aaal| N

naaan
® .
/ \\ S-—-ja?:gmaj‘
e 0\/®\ =) \OLAAA
~7 I\ ®
a o |
5
~— Um
| \/® 3 hikies
=) hhaaao
- \\%
Yy

L= L & a0 oaa,aaaa , 0004 ...}



= o
Rt = (aa+fo0aa)

= A+ o000% (’_a‘\‘t\:O(nzz)

G S = aahk|X
A = ah )

ELIMINATING  AMBIQUITY

Quechon 35 Make ur\am\oi%uous

E—o>E+xe|E-€|Ex E\e"E| E/E (&) ]id) num

. N@;‘“M preceo\eme: latk  produchion rule (boHpm branch)
et ussoc\a%\viha: non-rerminal ok et Cavee grows Fom
et sided

+, - — lef+ astooio(hviJnO
%/ — \ekk assouah‘v\'h{)
~f vi&h«\' ouocia’n'v'lw
E— EeT|E-T|T
T—TxF\T/F | F
F— MTF WM
M — (E)) id | num



Wz A+b%

AN ES e+7

Y D T+T
¢« O > FtT

Z | S M7
D otT
Dt F
Dot FxF
=) ovt MxF
ot beM
2 At b¥(

PP e——
o‘e—@c——@@,@
"/
o G

Quathon 26
R— R+R)RR\LY|alble make UV\th\o'\a\AouS

Prueo\u\ce: +  low o

% hia\r\
R— R+A|A
A D KBIBR
B — p¥)alble



Queshon 27

A — piR R Precedence?
B — g #FLC Resotinkivity 2
C ™ C DID

0> %
— lowett, left

~ \ekk
@ - Wpjnect ,\ebr

PUS

© v Stadk

|

DOWN AVIOFTAIA

input- tope

al b

Finite ctare Stack
Gontrol unit
O—00

ocakomato



PDA

A-NFA + memo\r% — PDA

M- (.&, &)57 q,o>F> + meMW\A

m=(8,%, §, 1°)F, Cz, ’\'»

2 R
botrom $tack
ol'—*.*sgrack symools

© inpwt tymbo), cwrrent state, fop of srack — one move
©oend or every Shing kA "k thow  tamgition

+ similaxy ‘o DFA

- occepts only derenminiehic  CPL

§= 6x(LUAYIST — Qx T°

ok i ':“V“ bwdao\ LF T Pop/ push

R R S %mboi

end of ever SO TS A5 muer thow  hranidion
ol \\Ul [ power'r‘uta Han DPDA

© ouepts ony (WL

oxT¥
§= 0x (VAT —d  Lpop/puch
> 1 1
S+R+L "\P“ -\-OF

tdm\oo\



Cm?ig}urah'on of Machine

Kepm&erﬂwﬁm
Omz®
Ca:2]ax)
K‘L- old fop of
o WY ok new h)‘) e Hock (ax> O.'X.)
oo Tf:’f artisd (05 1ax)

OO
Cocx | N

npuY  yereny
$ aMhO‘ hP of
Skack

Trocing_Opecoiion

* To trace operation of PDA, we keep wack of Yne wirrenk
troke, current Stade ontentt, waread park of Yae input

s\"r'mg
© Glled o drifier  (g,W , W) — inthankaneout descriphion
of madhine

9 €8



Aceptance of Shrins

+ Anal trote when ol inpwrt have loten read
- M =(8,%,9,,F 5,2,,M
© shace emphy when all inpur Symbok have ‘oeen vend

L@,w,m = 0py A, M

M=(8,2,90,@) 5,2.,0
Queshon 38

Z= {a"% |nz|]

$— alhb |ab

push & , pop b

:“sv\p\

ﬁ@ (k:alAz(a:%‘,l%O_l,.

@z, |azy) (bl
(a:alaa)



(Arzgl20)

& q do not show
U Stare for emp

U Yrtnk QCLQP"O“\’(%
@z, (8%) (bl
Co:a|aa)
w-00bb next thate
§(9,,8, %) = (éo)awb
§(40,0,8) = (4,,00)
604,50, 00 = (g, A)

6(q,,b,0> =Cq, )
‘gCl‘h))‘)%) = 0““ 20
5,3, %) = (3,2



(9,w,w)
Turntkile
W= anbb hotadion

/
(9,0, 0abb, 2,) = (40,-06b, a2

= (q'p -——bb) Qazy)

= Co“)"'”"’ %)L) same
!—— (QI) A) a’)
F (g, 2

Quethion 39

Nalw) = n ()  Corder unimportant)

Ca:blX)
(a:a |aa)

(a:z.]azy)

(AX Zolza)
—( %o A9,
U Cb:ald) @

(b:blbb)
Cb: %o“)?a)




Quevtion 40

Z= 120" \am 2))

F°{
(A 20| M%) Co:ala)  pop (eafn)
QC&:M&A) /
¢
Cboalad)
— Qo

(shack unchanged)

Quettion 4|

d{‘; {aqkncm \ t\,m>,;}

O OO
o O U

n:%ola%o balx C 2| %o
o:afoa



Queghion 4

Z= o™ ™ , n,m2]

Q. 2o0la %o
atalaon
b:alba
b'b\bb c:bIx
C:R|M
()@
—QO P AL
Question 43
L= 1a"8" nz 1} abb, aabbbb
Solurion 1
fuh A ak

b:a|A



Soluhion 2

pop o ottermade bl

bialA

‘ bia|a

0z az,
a:a (oo

Question 44
.{= {a’f\ n+l l Nz 1

b:a|A
. . bito| %o . Aol %0 .
—$ :
a:%,|aa b:alA
a:a|aa
Quetyion 45
J { W\‘H\ w\'&
8[) TP b: 2ol b2 ( ) e \o\>\ .
a:30la%0 b.aly b blbb c: ‘o\?\

o.-.a\ o



Queskon 46

Z= 1™ {mn2}

% bal)«)gc_a\z .)\%lb ‘

n: %oi‘l%o balX c a|>~
aa|ao

Question 41
FERUNCH WO

-——6@ Mala @

(a: %l A%O)
ta:alan)
(b:2olb2o)
(b:blbb)
(a:b| M
(bl X)

Quesrion 4%
L= &V\ACW') + anlA))}



N.blb

(o) ale @
.

CG\Z%I A%o)
ta:alaa)
(b: 2ol b2o)
(b:blbb)
(a:b] N
(boal X)

Question 49
2> {wew*|w e{abl]  odd palindcome

obcba
—
W wk

O RORS
O

biblA
(A'-e'oh%o) o\:all)\
Ca:alaon)
(atb]ab)
Co: 2ol b2o)
(bib| bb

Cb:alvb



Quethion 50

e {wwp‘ | w € {q,b%‘} even ?a\'mdrome

(bbb 12D
2 (o alA) () (;\:%\'eu\@

(a: %o\ a%g) bib A

(a:a) oy e\
Cb: 2| o)
Cbiblbb)
W= 0.0a0
w wt
g,y w)w)

(4,000, %)

—

(40, - 000, R20)

(4o ——22,00 %, (415 —-aa, %)

\ ha\ired,




continuadion

(ger =-00,002)

I 1

(9, —- -, BOQZ,) 4,,---a,02>
I l | I—
Cﬂ«f’)"‘""’)QauQ‘b") C%,,————,M%o7 (ql\ YT T T o)
\\0\\'\'&6\ hatted s
C%P y D ) %o)
Queshon 51

£= 1" 0 "0 [n 2]} ntoa

(a-a]aze) (o:a[)

CHI IS
(a:z1ato) b '@ (A1) %)

(& z,[anz,) (A:%| %)

G alR)
% 3@
U O

(o 0| a0a) (baaln)




Quethon S

2= {0 Dk’ | izk b j-L 5 by kL2 18
Malw) =N (W) # W)= ny (W)

CQZQ‘QQ) Uo-_a\a) CCQ‘PD

CHAY
Cb:a| ) Qu 1) QCA \3Q
' /N ‘%o
X O Oaas O
(0. Tola k) (> %l v0)
—(
(s 2l 20) (A: %)%

0 CB:%\loaDO% C:blb) @Cd:lo\:\) @
o O O

(8:% [ 20) (bb|bb) cblb)  (hbl)



* Standard vuleg Yo ﬁah\— (20
+ fox e?&uen\' TSWa
Notmalited form
RMS of productions showld betome usgeful

Novmal forme
C\\oms (reibach
Novmal Furm Notmal Form
LCNE) CGNE)

¢ (NF & weed by ekGicient ?arsu\6 u\g)omhm (Vv o\\goﬁ»‘hm)

* ONF rule Shoke Mok siving of lenayi 0 reguires only n Steps

+ Reshritke no. of s\Am\oo\s on e nah\— side of o production to
be two

Povse Yree for derivakion & o binary iree

. Eva dexivo¥ion of o tving of n leters hat ety 2n-|
mps

* Mere tin be mote ¥on one CNF fsy 4 CFQ

M\ CFOE con  be tonveded Yo (NT



D A non-termina generding  terminal
K=

2 & non-Yerminal generading o non- rerminalk
KXY

5 Only stark tymiool tan generdke A, oy if A s & pack

of Yhe \a%ua%e
S—

Cleaned “Ovammay

« Before (ONVering +o CNE, the grammar mutt be cleaned ¢swowd
Aot have a A production excepr for e Srark tymbol)

* If ony variable produces A, i i called o nullade variable
* Should not wave unit producions Cno wceful operodion)

* No useless yroduc’dovxs (mwtY remove)

0) Non- %emm’dv\% variables € never ferminates
‘L) Unreathable variab\ee e— unreachable

© e tepc mutt be followed in  ovder

D Eliminate A produckont
2 timinate unit  produtkiong
3 Climinate utdert  poduckions



Queshon 5%
t\ean wp nullable variables  (NOT CNF)

§— ASA| ob
A= B\S
B — bl

d ASAlaBla
P BIXS
R— b

$— ash) AL SA)L laB|R
P88
B—=>b
Queshon SY
Clean up unit productions CNYUT CNF)
$—= palB

B Klbb
A— albe\B

rify @—>®v

S— Aalbblalbe
82 albelbb
A= &\belbb

feplace with RHS



Queghion S5

Gean wp  weeless pfoduoh'ov\s

() s 0flbla|a
A ap e weloe Caannot terminate)

8§ afb|2

) $-> aS|AB\A
A bA
2 AfA

CallA

Queshon S6

$-> aB) bX
A — Bad| bSXla

B> alp] bBX e wugeless Cno ‘erminal)
X = $eD |aBX |ad

> bX
A= bix|la &— nor readuble
X— ad

§-=bX
X 9 ad



Queshon 57
Convert CFG 4o CNF

¢— ah|aBB
A —aak|A
B — bLB|bbl
cC—oR

$— ap|al|aBR
A - oah lan

B — bbd]|bbC
C—>8

S—=aklajadr
A 0ak|aa
R bR| bbC
C-> bB)bbC

g—=ab|a
A oahk)aa

S =epla
F BB 8.
Lo a

e account for A
e— (with @withoud)

np\ace Co B with
Bls RWS

femove & 4C
Cnon-terminating)

infroduce B
(non-+erminal)

no¥ ver in CNF



$—= pAaja
A — DAIRR
Roa
D— BR

Question S

$§— Aa\ B\ la
B— alb
¢— DLl D
D— € 1ld

€ & ab

Depevxo\encv 8"‘"?\"

O—C—©

o O RHS

$->@al ablb | Ca

B2 abk\b

C — Db) abld

D —abld

€ > ab <— unreachable



S — aB| b| Ca
R aRlb
c - Dv)abld
D - abld

¢-> ABl b [CA
Ao a

B =>Aablb

c = Delneld
€ ob

D = p€ld

Queskion 59

clean
3mmma{

A > aalb

L = Aba
B—= Ac :|

Xoa

YN-ob _—
AR N

¢ -5 ABX

Ao XKY

2> AZ

X->a
V-b
2-¢
W — AR
V — XY
L= WX
A o XV
B 5 K2



Queshon 60

8§ alal bSb) Al A
A— albiA

' \uvxwa@e aceepls A

$ 92 |alal bSb) aalbb | A
A Salb

85 Al alal bSb| aaf bblalb
A aldb

¢ 5 2l alal bSblaa|bb)alb

A oa
B-ob
S = A| ASK) RSB ) AR)BR) alb

p)

8 = alcn) pp) ArlBR) al b
A a

B o)

C->pS

D—o RS



Question 6)

§ = alahlp
A = abRlIA
8 — Aalb

$— al ahlB

p > abhk
B — Aalbla

§ —s alah) Falb
Ao abkh
%2 Rkalbla

§ — ol XA AKXl b
X - A

A — XBB

B —= pax|bla

§ — alxn|AX]|b
X = a

A = XY

Yy = bb

2 — mXlbla



Queskion 62

§ — ASAlaR
A— BiS
R— bliA

¢t AtrlaBla
A—>MN[B]S
B> b

$— agh |AS|SA|aB) alS
A Bls
B> b

$ > asAl A SAlakla
A > bl ktnl atlCh)aB]a
B-ob

§ — XA |AS)SA|NBIA
X > AS

Y a

A -5 bl XAl AS|SKIYR) o
B o)



Queshon 63

- akhX
X =2 aY oYl
Y 2xle

$ - abx])aXb | ab|arbx
X = aY\ by
Y =2 Al Xle

¢ = abx| axXb) abl axbx

X - alaYlb| by
¥ 5 xlc

¢ =5 abx| aXb)ablaxbx
X - alaYlb|bYy
¥ = alaylblby le

> P o S

BY [AXB | AR} AXBX
al AY!| b1BY
al AY] biBY e

~ % D
JJ,J)J»J,



£ > AX

D 5 BX

A0

B—2)b

L= AD|EB\ Ab) €D
X a| pY |b) Y

Y al A \bi®le

Question 64

$— hbh
k= A | N

¢ bh| Ab| PbR) b
k= Pala

B> b

8 > op)aB|ABAL\L
A= KXl

X —oa

¥ -9 e

B b

$ 5 B ABI YA\ b
A — MXlA

X Da



Quethon 65

$ — BpB%
B - bba
A B

S Bbhahl
R - bba
A - bba

$ S Bbba B
B— bba

X a
Y%
CDBVYXB
$ -5 YYX

X-2a

Y- B

W-— YY
L - WX
Z-I%bB
S-S V2.
V = bW



Question 66

§=aX1Yb
X S\ X

Y= bY\b

$oax]alyb
x> S
Y-obYlb

¢=> aXlal Yb
X=>aX|a|Yb
Y= bYlb

¢ axlalYB
X 2 Ax(a|¥YB
¥ eylb
R0

e=b



YV N&oc\k\r\m

* Cockey Younaer, Kagomi

P called ™ mewoerdnip oloprivam |
* bottom-wp Pareing
© dynaic  programmy

onlyy Works with (NF CFig

Queshion b7

$— AB\BC
hN— Ep,\a W= baabq
r— Ly
C — adla

(5) A
\\l\“" S pJly

@ |Sca

Ly Aas

As Ay | Xss

RS | B |SC | g

T LoT O KT Lys

B [mc [nc | o [ac

Au Ay Ay | ALaw  |Ass

Crow 2)

blalalb|a

yaﬂ'm& o\\ﬁoﬁ’rhm

x,.
Y

Subshing from patition
it potition |



-}

{>
S}

o
o)

)
}

°_.
)
o
o
?

{
{

&

boaba
\—V——/

Flling, +he Table

(s possiblitie )

Cl Poseib'\\'\h'es)

3y ?oss‘\B\\iﬁu)

Gy ?os:'\\o'\\iﬁc )

Ca ?oss'\\;\\irtp

4

8quare beacked:
eroce produck

.(‘H)s

143,

[1.‘)\.\’0( 7‘3-3 ]

] V [x",'lﬂxxiﬂ_,;\} V
3] Y in,i+3xxi+q,3’l U

« for Hicer oW, write ol non-Yerminals Yok produce the

recroina)



Vsing

Crose  Product

1, = BXAC
= BN, C
= A8
Ay = KS
\)&\1\5 Forpu\a,

xl?—; Cx“ 5 'lu,j

\voo

xab‘—

(LI

xM=

A

t!

Lyg >

i ¢

BX AC
A, S

AC X AC
Ak, KC, CA, CC
Rb, KCy CA B

LIPRS 'qu

LAY’}
B,
s,C

'qu%'ls.{

Rx Al
BA,BC = AS

$— AB\BC
h— gpla
2= b
C — pabla
f'l"\, ;)-,‘)_.
LY
X | %as
s X | Ass
AS | B | S | A
1o Ly |2 | aus
B |AC |AC [ B | AC
An A n gy Ags




Ny = [0y X 2 U 0%, x 2,4]

=z (RxBJV L ASXAC]
= BR,AA, AL, A SC

Ty = L%y X %, U Doy x 2y]
= [(pexscd VU [BxR)

= AS, AC,C8,(C0),BB
B

'X&s = E’L%x Iqs] v Exsq X 15'51

= [AexA v [$Cx AC)
- P"A)A'S,CA'JCSJ gAJ&C)CC
=B

= [BxBIV [ASx &1V L P x B)
B, AS,SS,AC,SC B

\

-
-

-
-

".\g: crlux‘13g3 Ut'l?’sx IQ{J U ['x-ﬂ-kxxsrj

= LA B UL BX PO V[ RxALD
= PB,cR, Bp B BC = SCA

S — AB\BC
h— Bpla
2— cclbo
C — akla
A
¢5 Sch
Ty |
B (B
% Xy | %ss
A | B | SC | mg
T Ly |t | 2us
B AC |AC | B AC
Ay X Ay | Aaw  [Xes




S

X = ["u LR PP ARV, C‘an'(s;j V

[l,s \(‘X,,,{{] V C'X.\q X Agr)

%= [Bx eA] YOtk B] U
Cpx ALV C Px AL

= [85,8C,5A) V CAB SR ]
- &S)BC)BA, A'B' SB

Shorkeudr (enod

S— AB|BC
h— Bhla
L= b
C — ABla

« firgk & Towe , tame

x._ = drow 2 asrowe oL
73
shown
fake wrots of
botoms § Hipt

(SHAC
k¥
¢ Sch
Ty Lag
AERE
Ay Xy |Ass
AS| B |&C | Ag
1 Ly |2 | 2us
B [rcac | [ac
Ay A T [ Ley  |Xev
$— AB\BC
h— 2hla
2— b
C — Rbla
LS
Lig Tas
'AP Aoy | Asg
A | B |SC | me
Ly |2 | 2uy
B AC |NAC % AC
An [ A Ay | Aaw  |Xex

%2> BB, AR, AC,SA,SC =




S— nB\BC
h— Bpla
L= &le
C — hila

Tas = PA, KSR 0S8R ,8C,CH CC
=B

17 (R xTag) U [ X Ay 2V
L'l“_x'rsqj

BxR) VUCLExBILIALX SCD

(U

88,AS,R¢, §¢ 8¢
'las—,['lnX'Ig ]U c"w"xﬂ]\,
[ng‘ﬁ'x-‘{gl
=[Rex 8 ) BxAed Y Bras)

XS
Ly Lag
p|l8e | B
Ae Ny | Ass
A | B |8 | mg
T L33 ¢ | ] 2us
B AkC!| AC ® AC
An 2. 3%" Xy | Ay  |Ase
LY
x.? Lag
p|le.| B
A Xy pXss
AS| B |SC | Ae
1n %3y |7 Paus
B /| AC |AC | B | AC
An A A [ Xew  |Xes
X8
em
Xig Las
o6 B
Ay Ay | | Xss
A | B8 | A
Tn L3y | | | 2us
B AkC | AC B AC
An Xy X | Aaw  |Ass




* In GNF, only head of ¥he peoduckion thowd be o tertina)
* My numoer of non-Yermwnalt ofter ¥we Frek fymool

A— ad Cvarsales)
A—oa

© No. of derivations = \enah of string  Clwh)
- Gramvar thould be cleaned  Cjusr tike in CNF)

Question 68
onwery 10 GNP ¢ derive “aabalbb”

$- aB| bA a\vag, n OGNF
& = alal\bAA

B2blbil ol

§=aB £ = aB
S aabkB S Aokl
=) 00 bSB OR 2) o bb
= 0oboalB 2 oaball
=) aoba bl =) acbabd
2 aabo bb =) aabobb

© \engn o W‘m@'— b



Quwethon 69

Lo AR
A - ab) bRy wyweer 4o GNF
Lo b Calready c\eaned)

§—> ans| LBR| bB

A= aAlbBlb
B> b

Queshon 70

$§— ablblaar

owery ‘o GNF Cus'mg tubchivbon Yu\e)

k0
R —b
§-aBk)ah

Quethion 7|

s aRb\ A
k-2 aqh\D
B bhR

83 pppla
A2 aak) bAB $—oa — in LNF
B> LAR



Queghon 72
$-o alb| bSal $S |\
¢ xlask]ab) bsa|bal 8818
A—a
| A
85 A\lags)apl bSA| LA
Quathion 73
8§ = ah|bR
B—= bR [N
A= ak|Xx
(> alanl,|bd

2o bblb
k>alah



[EQUWALENCE OF CEG & PDA|

Corwergion of CFG +o PDA

all Pmduc’dom

a\\ variaoles

—@——©

>?"°\S% (?\ ?«’o\
compu\soné \ +o make S
] e boltom
of the stack

Al ﬁofiHnm

) onwerr CPL Yo GNF

2) (onvert GNF +o PDA ( productions)

\/ :CQ,T\ Vo)

pop T Foom drack. &
+hen ?\At\l\ VU b
e Shoek

eq: T— ol

g: S — ahBC > (a,$|ABCZD

%: T—a_ >CQ)T\7\)



Quethion 4
Conveet CFG 4o PDA
L= {vouok lwe {a l'oﬁs even ?a\wlvow\e

¢— alalbfbiX

A—a
Rob
¢ = alSA| b X

LA,%.:IS'L—.) a (M2l

(a:S\8H)
DAY
(A8
Ca . A\N)
(b8
w = “0abba”
tm
§ = QSA us'ma L — alh
2 abiBh S biB
= 0b BA S$—= )
= 0abbA B—)

S obba A o



8(4,, obbe), %)
" 8[%‘ ) &bbﬁ) g%o)
g 5(%, ,.bba> 8P )

b 80q,, - ba, SBA%)

801,,_ —-0, 3RbAD) 6(9,, —-ba , BALLD
t 8(q,, —--a R
g ch'\? Y Y
b 8(ap, A, 2

Queshion 75 > 7

S afRC

A—>aoBla

B—- bAl b

C— o

.(_?\'.%o\h:a). (G EN) . CNPDA)

(&:Sl%ﬁ%o)
Co:R| B2
Ca AN
(b B:P2o)
(boo-)
Ca.C:X)



W= anboba u‘\uﬂ&

o.ccepted
504, , aababa | o) neiter
occeph ?o&\y\
RICEN aababo, $2.) E
. b 8(q,, __abla\oq) AB(Zo) ush pop A
| N
k8(q, ,I..,baba 5 B(‘_%?) &,, - blaba 5 B&C?‘J
| ! |
§4,, - -0k ,Cp 8(a;-Z_abakew) 8(q,,_--aba, ML
X
l. SC%;--- -ba, %)
X 8(q,,---ava, ACz) | |
! |
| 804, -__ _ba,Bl %) 5(4, - - -6aBRCD
SC%) ———ba, () |
a | ORI
SCQ’I)-—" -’bo\, %C%D) 8(%\7 ————— 0\; C?o) x
| F6(q, —— - ———, %) 8(q,,——_ o, h(?)
SCI%?-—-——G;P;C*o) Il’ S(l” )\p:"o) I |
8095 2,80 SN, o) s 28ty 8452, G
X ! X
0, - —_&,C%)
F 84—~ - ~-- , %) g, )____I_a) NBC2Z)
SLRSS | |

8, A\ 8C2)  6Q3, 3 RBCE)
< <



