









































































































WWR only NPDA is possible

NPDA I DPDA

A more towed than A

Eg 1 1 1 1 u

largest
fbhb a pusha a push za's

b pop a b pop La

a Éz bale

NPDA
07 t 0

oh

EYE
aabb 2

abb.az D hb a az

A bb aazo D bb 99920












































































































b azo E b saazo

CB E 20
E E 9920

dead Configuration

String accepted

Eg a b8ckd i k or j e

no of a's no f c's
OR

no of h's no of d's

Rewrite ambical u a b c dm

Push s

ignoreb's ignore a's

torc popa big c

ignored ford popb

PDAII II
consideringa's

to

i A












































































































Language machine

Deterministic pppa
Deterministic

MEanglagle A

Eg amthbncmfm.ms s

Regular
DCFL
CFL

eg ambmtncntn.ms
Big

Eg am b cmt n.im 1RLXDCFLVCFLV

Eg ambm c d 1m ns 1RLXDCFLVCFL
push pop push pop

Eg ascyd 1min71 RIX DEFLX CALX

Eg amb ch dm mins 1 REX DCFLV CFLV

Eg amb man
RLX DCFL CFL

more a's than b's

inputalphabet












































































































inputalpublaccarbs
a time

state
stack

top

Eg arba n 1

Regular

DCFL
CFL

Eg an 6m n 1
36 s sapop

n 3 a b gas Lbb Db bbb_

n 4 at b gags bbbbbb bbl.be

Ub's La prop

RLX loop length will keep on varying

EE

Eg a b n e

Ex
CFX

Eg wwR we a b

Regular
DEFLX












































































































CFL

Eg Ww we Cab

Eg abet Rx

fbi Dax
CALX

Eg anb cm Insm
Stop it

Eg anb c an ne 10 abcd
cabbccdd

finite language acabbl.ccdold
Regular
DCFC

CFL 10

Eg a b c Inst a2b c8
la Sa's
lb popa
ii papa nÉÉÉay III

Eg key In y 0,1

PCFLFEE

Eg NRR x E a b 121 1

it i tb r












































































































Taf finite

ir car

Eg LfwR we a b

CFX

DIE

Eg a b ns 1

not a b RX
DEFLX

m 2 a 6 CALX
n 3 93527

Eg amb m n

mon man Trev
CFLY

after
E e no

Eg amb 1m 2n 1

antiph DEL
CFCV

a a b

ifretrzaispy
torlbipopsa.gg

a b8 itzj.es
is2j 1 isajes












































































































a's are more b's are more

Condit E a 6,20

DELV
ALV

ag a

Eg an not coex

Eg am mis prime

Eg at kis even
Rev

0,92at a6 DCELV
CFLV

Eg aibt.ch isjsk
PDA can't handle 3 comp

Blex
crex

Eg aibt.ch j

itkaibibkckRXDCFVCFLV












































































































Eg aibtckdtli.sk or g l
RX NAAV
DCFLX

CFLV

Eg aibtckdtli.sk and g e
amb emdm Rx

DEFLX
afex

Eg ambeckdnlm.sk n 1

atbtcdt
Raabb ccdd TEY

Eg anbtmln.ms
1aabbhb lbbbb EY

CFL

Eg ants ns

12nt1odd no Rv
FA is possible DELV

CFLV

Eg an 7,1

RX












































































































DIE

Eg w we a b 101 3100

at at

CFLV

Eg w we a bC male nb w no w

compx

Equivalence of PDA CFG

Generator
At

Acceptor

PDA
CFG

it
PPDA NPDA

1 tmI aa productions to 4nF

2 PDA will have 1 state 9

3 Start symbol of CFG will be initial symbol in PDA












































































































4 Nm terminal symbol variable

A XYZ

scq.FI Ii
5 for each terminal

x

s 9,72

S aAA
A as bs a

1 GNF

2 9

3 S

4 8 9 E 5 q AAA

819,4A gas Gbs qa




































5 8 q a a q E

S q b b G E

0 7
abaaaa

s
LIDAacept

9ᵗʰ sept bottom

819 abaaaa s

8 9 Ibaaac GAA

8 q baaaa AA

s q
baada ISA

819 aaaa SAI

8 q Scaa GAAA

t
S q aaa AAA

S q Qaa QAA

I



I
8 q as AA

I
8 q Ga 9A

8 q a A

s q a al

Sla Acc

PDA CFG final States

PDA Q Σ 8 90 20 F T stack Alphabets

sat 1
Sites allusas

m

e
of stack

Grammaty
s u qa 9 P 0

A E T
triplet

1 S go Zo P for each P



21A S q ilÉ5ʰ P B B Bm

LumÉÉF a

3 8 q n A P E

at
a a xe Σ v E

ayteaseetmiseps.in

ʰÉ4pj
8 99.2 5 x

qkE ace.ms

I any

ppm s g ae

S q E 20 9 E



1 5 go 20 P for each P PE Q

Q 90,9

19

57590120,90J fs go 20 9

2 S q x A P B B Bm

Eit.tntiEge.I
mantsc

o.ai

all possible combinations

90 20,90 a 90 x 90 90 20,90

90.2 90 90 x 9.20.90



a a apa.x.gg qq.gg

go 20 9 a Tao x 9 9 120,9

s q a Go

call.IE I nt
go x 90 a go x 90 90

go x 90 a go x 9 91 90

go x 91 a go x 90 91

go x 91 a go x 90 91 9

3 8 q n A P E

Citation
s b Gf EE 90 x 9 b

s b 9 x q b

s g É o 9 20,9 e



5 go 20 90
S go 20 9

90 20,90 a 90 x 90 90 20,90

go 20 90 a 90 x 11 91 20 90

9o 20 9 a 90 x 90 go 20,9

9,20 9 a Tao x 9 9 120,9

go x 90 a go x 90 90 90

go x 90 a go x 9 91 90

go x 9 a go x 90 91

go x 91 a go x 90 91 9

90 x 9 b

9 9 b

9 20,9 E

Removeuselesssymbol

Triplet which is present on RHS of production but

not present is LHS

q 20 90



s 90,2090
s go20 9

9 20,90 a 90 x 10 1020,90

qo2o a 9o.x 1 Tq20,9d
9o20 9 a 90x 90 go20,9

9,20 9 a Taox q 9 120,9

go x 90 a go x 90 90

go x 90 a go x 9 91 90

go x 9 a go x 90 91

go x 91 a go x 90 91 9

90 x 9 b

9 x 9 b

920,9 E

9 90

s 90,2090
s go20 9

9 20,90 a 90 x 10 1020,90

qo2o a 9o.x 1 Tq20,9d
9o20 9 a 90x 90 go20,9

9,20 9 a Taox q 9 120,9

go x 90 a go x 90 90

go.x 903 aqo.x 9.39x.AT
go x 9 a go x 90 91

go x 91 a go x 90 91 9
90 x 9 b

9 x 9 b

9 20,9



u x 90 A a A

AS90,2090 99AA_A
s go20 9

go.zo903 afqo.x.q03EI 20gl
qo2o a 9o.x 1 Tqi20,9d
o 20 q a q.x q q 2q

9,20 9 a Taox q 9 120,9

AQ.ae eq xl
go.x 103 aqo.x 9.39x.at
Tqo.x 9rJafqo.x 39
go x 91 a go x 90 91 9

90 x 9 b

9 x 9 b

920,9 E

0 20,90

STEqo 2fr
s go20 9

i.it
9,20 9 a Taox q 9 120,9

iiiiiiiiiiii.ie iT
90 x 9 b

9 x 9 b

920,9 E



Finalproductions
tqo 20.9CA B C

A 9,69 a 19,359,120,9T

Baix.EJ al x 9r3291 x9TD
13 91 b B

D 9r b

E

C

S A
A ABC

9130 at f Grammar

B b
D b
c E

S

a b ns I

he a3b

on
I



CFG PDA

CFG PDA both are equivalent
in power


