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T T T
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STEP 1 GENERATE THE
CORRECT NUMBEL. OF 1'5) B's,cw&c;
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[ 111 B BL BE €

STer 22 GET THE 'B's IN FrouT
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v 4
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| CONTEXT -SENSITIVE  GrAmmpm
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/4rz5 CONTEXT-FREE [ ANGUAGES
CLOSED UNDER UNION 7

GrAMMAR. 1.
T lo"‘S oA rules. . .

GIRAMMAR. Z.%

Sa "> |l o | walim...
AN ION 2

< B LU

S

S, —> ...

Yes |

| Aee  CoNnTEXT- FREE [ANGUALES
CLOSED  UNDER. CONCATEMNATION |

"

6 ’—>§t S.2.
<, >

S, —> .
fes !
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Age  Conrent- tree  LANGUAGES
(LOSED UNDEE- |NTERSECTION 7

C 6NSIDER. ?O 1 ;2 §
S—=> AR
A= 0A! } ¢ |
. B~ 25 ;6 /
\_', ———
Consiper. Zo 1 2 §

Covsinen. L= L.{tk2

Jo"1"a's
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/\/0 f NMoT 1n GENERAL,

Bu7 fol. SoME LANGUAG
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THE INTERSECTION
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CONTEXT-FREE.
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A(ze: CONTELT- FREE  LANGUAGES
CLOSED UNDER.  ComPLemenT

s b

THese ArE sSETS,
TPeEmoccAns LAws  APPLY.

. g5 S e i

ANR = AL
AssumEe: CLOSED UNDER  comPLEMENT
HEN  RIGHT-HANMD SIDE 15 CLOSTED.

THen LEFTHAND SIDE 15 A GF. E.
COMNTRADI <TION.

No / (,«lar IN GENELAL,

" RuT YES Foe SOME  LANGUAGE:

. L o= fww | wefads .
G The first half of The ST

- /
%\’\é \'P/ 1% eww’ ‘o +h€ S<€ cond L\a,,-p.
K\L S AT ms-/i c_o,\fexfffr‘ee.
¥
/,L‘L How EVEF-

————
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77,

S W V4
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\ THEOREM

A LANGUAGE 1& COSTERT-FREE |FF
comeE  PUSHDOUWN ALTOMATON REOGNIZES (\T.

{?RooF ]

Gwed A CFG, SHOW HOW To ¢oNSTRUC

A PUSHDDWAN  AWTO MATON “THAT
BE®©6NIZES \T.

PART 3
Given A PUSHDIWK  AUTOMATIN , SHi
How TO cbNSTRUT A CONTBLT-F REE

GRAM MAL. THAT TReECoaNZE THE
=sAME <TEAINGS.

2/
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6—965\A ?%gTi
A% > oA | ¢
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CoNSIDER A DERLVATION: (LfFT'mT

5
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QBLS e 5k
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=221 ¢ i i -

Terminals

2

GENERAL
FOR WA

L
WL wen
Terminals Wsrcap 11T

/

Harry H. Porter II1 Theory of Computation-Chapter 1a Page 38 of 68



PDA |

| B
INPWT: / jcs
L Al ajala] '*FE = 5 rﬂ
. SERE S TACK
LEFT-MoST  DERWATION:
- :—%’, i &Aa&&WB\o{B‘Q\ =
AT EAc

STEP, EXPAND LEFTMOST
NO r\ Taax NA\_

RU«LCM T}
[\B > ASA xEA }

L

> aaoan ASALBAIE

go:
« MATCH  STACKTOP To A RULE
 POP STHACE.

. PusH RUGHT-HAND SIDE OF RULE
ONTO <STAcC.
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RuLe: A*’?%CD
Add Has s TDH

A >BC]>

1 cjl«\'(" b\m\l sidy .
Mecteln Top and Pop.

Nc;é\ lum-r 1S ucyr ADVAM@

(\ To PusH r'\\AL:nF\_E— 1’1'E?MS Ltou\L.l_ “\

) NEED 7o BD SOME Exred STATES.
E \

}\ O 6-)/‘}'9?{) é,éaCaO €JGJ%B3Q>

/

e R ——— i ¢ o

WHick RULE ™ USE T
FDA's Aee A/O/\/‘DETEIZMM//SWC/
(77@1 MEM ALL N /%QALL&)
/ TJust cHasE THE "RiGHT" RULE.)

4
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R\/\LE .

9; i O.'LOQ\BSC_

Gves 'm\il ‘i'

oozl Lol lole a1
INPUT

6

0
MATCH TERMINAL SYMBoLs  ToO
THE STACE TR,

O)O*~>€:

2,2 —>€
e i e .
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THE TINAL. MACHIVE:

Le,e-aﬁ

e —————

€E>S g
T R for 2 EZ
e, A>BCD
£0,~ s\ rwles

e $—>€ o i
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 ProoF, PART 2
[ WE ARE GIVEN! A TD.A.
MWsT Bulld: A CFa From IT.

.

STEFR 4

Simperird  THE FDPA.
Srer T
WBMI\/D -M& CFix.

g%z»

There will be a non-terminad
dor  duse TAIR s stutes.

o AF% Agr‘ Ar‘g,, ol ks
| he 5er)r‘mj newterminad will be

Ajo Z/}ccgp’{
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SIMPLIFY THE PDA~1

fi/ The PDA has only one AccEPT shde.

- 4

YU\
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@ Eacl Fransition either PUSHES
O QT’O(’S) but does not do bo‘H«\.

a, X -2l ~
O >0

U
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Dot MOOIFY THE <Thcie

= "SThea w/ A ESPT! STACK AND
FiINIsH WM AN BOPTY STAck
- \\1>c>.\5'-r Duch  THE STACk '

WSH WSH WSH P(SP

O“W)C)~ =) e gy

/Y /\ A }u«mwa HERE
1S To UCHED,

7 JME

N\M Gy TD %EIZD ol NGT,
Dukina TH€ COMPUTATION

\\

Fles7

it i ts7A H::rg
‘, w7y S i
A'Lh//}'/"ﬁ PM.S'H \& POP" L)
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MAIN DEA.

Cbnsfﬁf +wo 5-/zu£€5 P an A Dq
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oy S
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_Qf 77£ 5‘0’,/‘67%7/;.75 Nefe g h The
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