
11 The thm in Lec 7 :

K is decidable #S 1 andI are recognizable.

D Arm is undecidable

② Aim is recognizable
? => Am is unrecognizable·

which means . #m .
(CM) = Aim

=⇒ L = ④
.

↑ is decidable
.

2 . By Rice's Than :

Lp : L(M) EP
.
where P = set of decidable languages.

D semantic :v

② Non-trivial : v.

= M1. ((M) always rejects .

= M2 : L(M) = Aim is recognizable but undecidable.

=> Undevidable·
Core idea :

= 1 or 2
3 . n;:[ im:;も 変“ Construct o that

when Mac w忍悲 ∴…

∴ {纵?. 东肃
…

1
((N) = {

(sMil}
w-—-w、-…-…-_--w--. otherwise.d

i
ㅣAssume Lp is decidable. and 1 [NEP1 #1[LCMiSEP]i; ⇒ヨ D <N'] = { Ar. Linsep : Then

,
use DCN to decide whether (CN) EP

……………………
Rej. ( t λ…_ ∝除 # Whether Mac w

finally obtain a decider of Atm. Contradiction.
HEM . W ) : c
N(X) :

Simulate Mon w

If M ac Wi

Simulate Mi on X : Return Mis decision

Else if Mrejw : Rej / If M loops· N also loops.

Return D(<Ns)



Semantic Non-trivial.3 Decidable·

p = I recognizablelaj languages ?

√ X Just ac.√

tsby Just check.~√

34 It's not about 11M) .

((M, ) = L(M2)M .: Rejects E

M2 : Loops on .

Suppose Lis recognizable.
=U (N) = pRej· N halts on -

As Otherwise

D( < M
, W>) :

N(X) : N willI de ont .
AM
r ee

If Mac we othernish

An Mac wU(N3) = An{
If m rej n : Rej. Rej: Otherwise.

Contradiction .IfM loops : Loops .
Undecidable.Return UKN)

Id P = /recognizable by some M of even states

V
√X Just an

us P= I recognizable by some M ot...
√ × UndecidableV

4
.

XV√

55 Consider construct N that first simulates M
.

then loop until a perfect -number of steps
to accept of. Undecidable·

X∅ √V

키 Consider construct N that first simulates M on its first tape. then write a symbol
on its second tape of Mac w (it doesn't ac , no symbol on the second tape
=> Undecidable.


