1. a) Prove that L={(ab)a(ab)", n=1,2,3,... } is a non-regular language.

Sufrose THAT L |S A REGUAR LANGuaGe. LET THE
CORRL s PONYING /h/ﬂ?ﬁw HAVE /Z STATES
lpsioer. WoRDS ab) R b

LET (a}) Awo (Qb) EwisH v THE SME SMTE, P9
THEN X=(ah) /&b) 4@) %}No%ﬂlb)?’ﬁ) ﬂxb)h

ALSo FwisH W THE SHME SHTE . Bur Y= (ah) aab) &l
WHILE = [ctb)n'w% [&b]” &L wiicy 1S A
Conman| cTion

b) Find a context free grammar that accepts the above language L.

S— XSX|a
>(-——7 ﬂb
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2. Is the language {(ab)"(ba)2N(ab)" for n=1,2,3,... } context free? If so,
find a context free grammar for it. If not, prove so.

SUPPoSE THAT THE LAvévmee IS CF | Avyp maT

| 7% C’Nr HA’S P L\/E—fof}Dpl/éﬂoNS

LET W= (ab) (box) /&J) e

TUHERE 1 Omy ovE  da Av ONLY owE éb %
Word of L. BY PAmpwe L, B W=yl Vys
Syc

Vel THaT /A\/ny el mrmvy £ A
HVETH (Vxy) 2 5f

VANO y Jo voT Covviiv Awy SuBwokss Ad OR éb
THUS w Chw Ké SPLIT W'ro ™eee PIECES :

/&b (J)(Q /&b §V6n MAT \ Py Y AE ERCn
COMPWLw /vwc OVE 0F TMESE fIECES,

MEUpore OVE 0f WO OF MESE PIECES wile "@Roy "
Wi e Reps vé /é WHILE AT s e THew REMA IS
FIXED. Tas will (Repre (wRANG IV THE S)3es
OFTE PIELES, WHICH Coradd0icTs THE PEFINITI00 JF'Z,
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3. a) Construct a transition graph that accepts the language produced by
the following context free grammar.

S—>abaB|aA|aB| A
A—-aS|b b
B - bS

b) Prove that the above context free grammar is ambiguous.

AMB uos BECGHIE OF Two ppewatloph TREES
OF Abalh (FoR EXRMPE)

R /S\6

g \

) 0\/ _ | b/ o
5\ N\
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4. |s the language L={a"bMaMbn for n,m=1,2,3,... } context free? If so,
find a context free grammar for it. If not, prove so.

Lo 1S Covext RREE.
S — Otgb/)<
X — bXG(/bOI
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5. a) Reduce the following context free grammar to Chomsky normal
form.

S —» SaS|SaSbS | A

ELMVATE A % S—>SQS[SquS}aS)SaM)aSbSISabS
S ahSlasShSablab

————— e —— —— r—— ———

CNE: S- SQIISQ\/AS[SA/C\ /R,Ql}ﬁgnggggy
S'*’AYRZ]AQL, leB)AB
R, 9 kS RoBS B> SA RSB

A-sa B-b

b) If L is a CFL that contains the word A and we reduce it into CNF and
then add on the sole extra production S — A, do we now generate all of
L and only L? If so then prove it, otherwise give a counterexample and
propose another way of returning A to L.

T 1s NOT ALWAYS TRUE THAT WE HAVE AL L. AND

onLy L. i 2
cop Expre , L= M0, A4, ddaaa, . §+ f/\#ﬁ’j,meg

CnE Por L\ JAY: S—MRM R—SA A-a
LE. S— AR maR—aSA->aAaa el
Bt |E WE ADD SN THEN 5*)/3[(}{—-762R~%{8/}§?a

|N 0ROER T F IR WAT, WE cpv CHANGE ALL ,OLD/S'
o S w0 A0 S= S, | A

PooVE  EXAMIE: S - AR |4
R S A A-a




6. Build a TM that accepts the language L={abMabMa, n=1,2,3,..

[b,b,R)
R)
@ = 0

(6,885

(@.a,R)

(852)
(8.8,L)
(6.5%) (a.a,0)
(a.6,%) (b.b,L)
éﬁ>@&@
(@, \R)




