
l l )  f r o v e
\ J :

r A'not &
fiz ?cver 9e+ o€ a set S ir

Sq/re cwdinqliv a5 5.

? 5e+s h,tve he sano tarcl;nut'lY ;tr t17
have ltre .gane li2e. 7 Se'Ls ha"z lhz k",e

9rze. )* Itru" ts ( b;rec* oo be*wenn Tt en '

M:
P'r^rti Let -F : S -+ FLO bz {L SupPo5eJ.

bi;.c.tiorr. ASsLam';nq h5 ;s .cou,r/cbis1 u'€
hwe iorr1e Frnl+on s(D ft bt out

;ls efqquh sio) i s(D t J0) , ' An
elenettt f .sCt) t J (q) t.' "3 e iett c@r',

l. ylsweJ as ,\ binaf y g+uente

C o , o r l t o t O ,  1 1 . " . )  w h e r i v " <  h a v e  a -

4 li sC) r.l l.n P0 a/tJ ^ O ofheru'tJe'

So I sq+;r+ ie5 l\a r]�:ioqalali z'aI; on theorqq

A con4lemu* cr+ lY'z 
",);oSonol 

€or +
will i+tt be in PU) i+ no+ noPP<cA

+" hi l,

lt"*+
A
th Q-



i

f,iru.4.

Tl,onry€ott

,  I  u,  rrraBn l ! .< "r

gt " f ts

v  4 c c p
1tt, y): ( ( q,Zrl./ 6, Lz\, L+^^d\,L\), o)
l\=(a- L+o,,*n,qr3,

7'=5o'1 '  '
. . ' v -

F - l  n  +
| - 

L\/ t Lr )_,)

t  5!1, 
- ' ,a)=(+,-d'a, 

L)t 5(10,,. . .- ,)
tul i,n l+otr _,
u"t. \1*<n3t' - , .- l  i  L3 )

L+;r,fi7, A)

= (1r-u,1,---,,n1,

L\U\,
7

o t )

* * q dn+,( l), 3i I o r L---,) = Gr*"rr,,-..-, ),

(4 ,  w) ;  ( (  G, : . f  ,3 ,
/1^ = C&- \q,*r,+"  s  -q  ^L '

T '=  I0 - '  1.  _ v / t - r  /  \

s' $(i;;'o)
to, i ,  t ,  t t "1

,  ( ) '
rn'G*". , i. L5, - \
.g:i.: ' . s l"1g*,r:1)



, - - - - - S - t 4 r u n W o n M - c * t r + y * -
a 

.'.-- -2, AF N4 ^ccc,b L
. -  n  r l  :  \  ; -  l  a t o € j T

< t  r ' t  I  f  r  r .  { .t t1,',r- $\l r.,^.,r,-.1 .vrorshrnr F co-p4.r q 6,lt,elis,

v v r l J  ' r  - \  I

t a l -  t t  A  LI ' l  -  U r ,  t n p , r " [  X ?'  ' |

2+n-t
O  |  " i t
Fl(,€ -t I n0 n'! Z lnOer]rA

I

t , If x i-. eo,l i^ {r^e {,,r,,, I *, [ot-t
z. gy[.rwice, shif{ Iry r h r.igfi,.l j

. : . , t c 1 4  +  ; i y 1 1 -

myryro'r,):L(u)

P:g1fl.Ji##f wffi, ir1.'.g.5.i..g'irttn, 3
c.\ i.n turiWiJ\ t &;\ u Tl., .*.r ,P'4'*

{u" , prop"{1 a o"fud tl. 'cr
i\: l.t' M 

'b 
e {lr wt611 -r..,v,^ url c o h

,^ tt ;'^,,,q WeA@ ;,;,Jt:l^,,^ i$, I
0r" tL.,e o l-her t""d , .. ! t1j' I't, v+ ttra
rn r,..cl.,t i^ € r,J/L . -*.{i.f.|,, qc<s i.^trAL. . t

5'' ' :^t' 'r 
t ':,r^ @:::tr,./r4,1^^," <A>+ L

/,r\ --r1 .'-f -rc. (r '1. '\r I | 'n p,f \ /11,\^.,n 
<-' '/ -t t

\2 'L u M, ? Mz,l ' f  t ' l^ '  ki^.) '= t- ' .r t t) , i l " /  . .c;tt"tr 5+r- L.-a1F^11 stz i^rr he2;a'^i-5.,ri," I o, t.l/.
.'. B'f 

*plo 
7 rr' -l-as *,J,1 [rr iL;..e1s -Th ^tnJd, so 2r "*fr: 

i".t t



4. Consider the language L={<M> | M is a TM such that L(M) is
context free}. Prove this language is undecidable without
appealing to Rice's Theorem.

Proof. Let R be a TM that decides L above. Using R we can build
the following machine S for ATM and hence get a contradiction:

S= “On input <M,w> where M is a TM and w is a string
1. Construct the following TM M2.

a. M2 = “ On input x:
 i. If x has the form anbncn, accept.
 ii. If x does not have this form, run M on input w and

accept if M accepts w.”
2. Run R on input <M2>.
3. If R accepts, accept; if R rejects, reject.”
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