
Discussion Notes Week 7CSE105 Spring'23

Agenta:4.1, 4.3, 4.4, 4.5, 4.30 from Sipser

4-7
-

he+m =D* Recall:

·fot Ap=A = Ecm,ws/ Mis a DFA
thataccepts w}

(a) Is <M,0100) G AGFA?

Yes. On input 0100, Ments in state to which is

an accepting state.

> Is CMOUL E ADFA?

No. On inputOM1, Ments in state 9, which is not

accepting.

(2) Is <m) t ApfA?

No. Doesn'ttype check.

(d) Is (1,0100) EAREX?AREx:SCR, wC IR is a regular expression that
generates wh

No. Doesn'ttype check. M is

a DFA, nota regular expression.

(e) Is <m) EpFA?

No. ((m) F4, 0 =L(m).

IS Is (m,m) E ERDFA?

Yes. ((m) =L(m).



&
ALLDFA= [CA)/ Ais a DFAC 2A) =S* 3.

Show that ALLDFA is decidable.

LIA) =3* + (TA) =0
Define Turing Machine M =

"On input <A), where A is a DFA,

1. ConstructDFA A

2. Run the TM F which decides EPFA, on input(E).

3.If Iaccepts, accept. If I rejects, reject.
"

M is a feciter because I is a feciter,& M accepts (As if

LTAS =b i.e WA) =24. M decides ALLDFA, so ALLPFA is

fecidable.

(4-4) Accra = SCA)/ Ais a CFG thatgenerates t3
Show that Accra is decidable.

Define Turing Machine M =

"On input <A), where A is a cra

1. Run the TM F which decides Acra, on inputLA,G).

2.If Iaccepts, accept. If I rejects, reject.
"

M is a feciter because I is a feciter,& M accepts (As if

AcFL accepts (A.) (i.e A generates t). M Jecites Accra.

.
AEFG is decidable.



(4.5) Eim= [ <m> / M is a TM, L(m) =43.

show thatEim is recognizable.

Em =SCM) / m is a T.M, ((m) =03

Define Tim N ="On input(n), where M is a T.M

1. For i =1,2,3,....

up to

2.Run in for, I steps on strings Si, S2, ... Si

(the first I strings over the alphabet in

shortlex order).

3. If accepts, accept."

On input(M), if (1m) = 0, there exists issuch that

Si is accepted by Min; steps.N will eventually run mon

input 5:fur;steps & accept.

If((m) =0, then in does notacceptany strings, so N

simply loops, since no value of i will result in inaccepting
some string,

:. N recognizes Erm, so Eim isrecognizable.

(4:30) Let A = 3 [Mi3, <M2, ....be a Turing - recognizable

language, where every Mi is a decider. Show that

there exists a decidable language D notdecided by

any of the deciders Mi.

We prove this by constructing a decidable language.
using diagonalization.



letSizso,s,...... be the shortlexorder of strings over

the alphabetE.

Observation:Since Aisrecognizable, there is some

enumerator E that erumerates A.

Construct T.m T ="On input w

1. Letibe the intexofwins (i.e w =Si)

2. Use E to obtain (Mi).

3. Run Mi on input w.

4. If Mi accepts, reject. If Mi rejects, accept
7

T is a better because each Mi is a tecifer.

However IT) doesn'tappear in Abecause I differs

from every M: on atleastone input - Si..: LCT) is

a secitable language notdecided by any Mi.


