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- DECIDABLE PROBLEMS

FA / Regular Grammar PDA | CFG

Emptiness Remove inaccessible states If the redq‘
and check for presence of useless prog
final states.

otherwi S |

Non
Emptiness

Finiteness 1. Remove inaccessible and
dead states.
2. If no cycle or infinite

loops present, then finite
lang, otherwise infinite lang.
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CNF.
O(n"3), n=length of

and reaches @ final
nd of string
ember of

3. Is there a TM, M
4. |s there no TM,
Properties 3 and
and 4 is FALSE fo

q
tate at the ©f
;arsing' jmplies M
(K

C ==
el =1L
o) can be checked

NG : - S Rice’s Theorem
; Any non-trivial proper

| Ambiguity
| Ami : i _L___.
‘Rggllh"‘y | T No
‘ f
_'/’_,L//,——_
« PPDA which accepts by empty stack cannot accept all Regular
e TRUE

Uages: '
ular Languages doesn 't satisfy prefix property.  TRUE:

i.e., The following problems are undecidable:
1. If a given recursively enumerable language has a particular string 2k
2. If a given recursively enumerable language is finite/regular/context-free

3. If number of strings in the given recursively enumerable language is 10 (or ariy other
number)

o Ifalanguage is DCFL and accepted by a DPDA with empty stackit
must have the prefix property. This is because to accept a string stack
t become empty. Now, when the stack becomes empty it must
the string and due to determinism, it cannot have another
move possible. So, no more characters from the input can be
aceepted. This is the reason why ‘a’ is TRUE. But the same property
not relevant for DPDA which accepts by final state.

Non-Trivial Property

A dhich ic e = ¢ e
which Is satisfied by all elements of a set or NO element of a set is called
propert

°PEnly. Any ofher property is called non-trivial. If P is a non-trivial propertY:b

€ elements of S wijl| satisfy the property and some will violate the P'
WE can write this as
3x P(x) 4 3y ~P(y)

£0me property ' 1
o PIOPerty of RE set. Each element of this set is a recursively
U2ge. So, what can be g

100" an Element of | » ome properties?

there Mmore than

100 elements inL?
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L 1s Recursively enumerable:
IM exist: M, M,, ...

They accept string in L, and do not accept any string outside

L is Recursive: ‘
at least one TM halts on L and on 'Y *-L; other:

L is Recursively enumerable but not Recursive:
IM exists MM ziva

but none halts on all x in Y

M, goes on infinit
However, each

Lisnot R.E~
no TM exists
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* Let M be a TM that halts on all inputs:

— Question: Is L(M) recursively enumerable?
— Answer: Yes! By definition it is!

— Question: [s L(M) recursive?
— Answer: Yes! By definition it is!

— Question: Is L(M) in r.e — r?

— Answer: No! It can’t be. Since M always halts, L(M) is recursive.

. Let MbeaTM.

—  Question: Is LM) r.e.? |
_ Answer: Yes! By definition it 1s!

5 QL
—  Question: Is L(M) recursive:
_ Answer: Don’t know, we don’t haY
—  Question: Is L(M) Inr.e — 2
—  Answer: Don’t know,
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Let M be a TM, and suppose that M loops forever on some stri'

Sl

— Question: Is L(M) recursively enumerable? r
— Answer: Yes! By definition it is. But, obviously x is nof

— Question: Is L(M) recursive?

— Answer: Don’t know. Although M doesn :
exist such that L(M*) = L(M) and M’ al

— Question: Is L(M) in r.e. — 1?2
— Answer: Don’t know.

May be another A7” will halt on x,
does halt on all strings! We just do no

Let M be a TM.

0 Jut may or may
_  As noted previously, LV 2 F

recursive.

— Quest
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