









































































































L RE I RE Rec RE not closed under Complemetation

Lackpt tacipted RE
I RE

Reduceabity

P P2

If P2 is having an algo P is decidable it
means P will also have an algo P will be
decidable

If P2 is decidable then Pp is also decidable

Algo for P1 Gn

E Stiffs
If it is already proven that P is undecidable
then definitely P2 will be undecidable

State Entry Problem of TM is undecidable

Given a TM a state of E Q and W E Et

Defardhetheven iwor.it Staten19 _In even

I
E

9 abats












































































































P s P2

fact if unfidable
then undecidable

Halting
problemofth

state Entryproblem

already proven to this will also be
be undecidable undecidable

Convert Reduce Halting TM problem to State Entry
problem

TM halts when it reaches a

Idofiguratin
mlc is at some state

you have some input symbol
and no transition for state
input symbol

All the final States of TM are
dead configurations but once U

19ms Ym 5thatmometers
is defined

site
EE.EE

09
Actual halting problem is now reduced to halling
in state q












































































































Halting
problemofth

state Entryproblem

already proven to this will also be
be undecidable undecidable

Almost all the problems related to RE languages
is undecidable

FeesESF

5
FFating TM Post correspondence Ambiguity Cfa

m.IE EF
Post Correspondence Problem

Given 2 sequences of n strings on some alphabet Σ say
A W W W Wh and B ViV2 Vn we say that there
exist a PC solution for pair A B if there is a non

empty sequence of integers i j k such that

Wiwj Wk vivj Vk

n 3

A w wz wz B V V2 V3
a ab bba baa aa bb

You need to find out some sequence of integers
in such a way that wiwj Wk vivj VR

Sequence 3 2 3 1 PC solution




































































































wz wz wz Wr V3 V2 V3 V1

bbaabb.ba a

bbaabbbaaEliedonasarepcoblgaeiont.int
a sequence then it is

PCP is to device an algorithm that will tell
us for any A B whether or not there exist a
PC solution

wz wz wz Wr V3 V2 V3 V1

bbaabb.ba a bb aabb baa

Relate it to ambiguity problem in CFG

Étart Timbot seek astriagt Heat mafiafrosting
is same but intermediate steps are different

PC problem is converted to ambiguity problems andPCP is undecidable so ambiguity problem will
also be undecidable

Modified PCP

first string from A and first string from B has tobe present at starting of solution

wrwiwj wk v vivj VR

DECIDABILITY TABLE

Problem RL DefL fl es
Recursive

Language
REL

1 Does WEL D D D D D UD

Membership Problem



2 IS 1 0 D D D UD UD UD

Emptiness Problem

3 Is L Σ
D UD UD UD UD UD

completeness problem

4 Is L 12
D UD UD UD UD UD

Equality Problem

5 Is 4 12 UD UD UD UD UD
subset problem D

6 Is Lintz
D UD UD UD UD UD

7 Is L finite or

not D D D OD OD OD

finiteness

8 Is complement of
L alanguage of D D UD D D UD

same type or not

9 Is intersection of up OD UD UD UD
two languages of
same type

10 Is L regular D D UD UD UD ND

language


