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Recall: Saw examples of languages that TMs recognize
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ENUMERABLE

Saw examples of TMs recognizing a regularand a context-free languag
e

Today: TMs for non-context-free language
s



α = {co#w/ w e
{0,13"}

≤ {0,1}#{0.1}
*

0 # 0 # 1

Read first letter (not crossedout) + remember i t

Cross i t out

Go t o the first letter to the right of a hash

I f i t
matches the above, c r o s s i t out

Scroll back to the left + repeat

-



α = {co#w/ w e {0,1}*} ≤ {0,1}#{0.1}
*

Start with the leftmost letter of w , say ' c '

Replace i t by A

Scroll right t i l l a # i s found"

If the
symbo

l
to the right of the#is 'c', replace i t by A

*

Scrollal l the way back t i l l the
symbol to the leftof the

head is A

Repea

t
t i l l the tape onl

y
has As followedby a#followed by As"



◦
→ 0 , R

1 - 1 . R

①
A - A , R

9={591.92/93,94/95,96/97

,48}
A

Ʃ:{0,1,#} 5 - {0,1,#A}

On"#
" #

A - A.LA-AR"
o o . i n

① 1 - 1 . L

→ ① E # f # ①
❤

⑦###
"Hair #Qtfa"

#

♀:&:& A - A.R

Lots of transitions t o r

(especiall

y
on#) not shown here



✗ = {0"/n ≥ 0}

Start with the leftmost 0 of the word

Replac

e every
second letter b

y
A ti l l

you
hi t a blank

If
only

o n e 0 , accept. If
> 1 odd 0s, reject.

Scrollal l the way back t i l l the
symbol to the leftof the

head is A

Repea

t
t i l l the tape has only As



Q :
{59.92.93.94.t,r}

2=20} P : {0A}
0 7 0 , 2

ATA,L

A -

A,R⚠④-v.

L

→ " # " % A-

A i r

£51,2k)
→ # 00,2#0

-A.
R

✓ DATA,R

↳ → W . R


