éc/wy vox«czéc’w\,ﬂpw[»d\-ﬁov\
Lec 21

REC (Decidable) is a proper subset of RE (ReCO9n}zab\e>.

Po\yv\om]d\\ SO\va]\}-Py is vecognizable but undecidable.
\,_/———//f\_/



Natural numbers N=O,1,2,3,... ave Countable.

Any set that Las a 1-1 corvespondence with N is countable.

S s countable if one can define “ged y~th element of S" for Any wAtural num. y
and for every X " S, X is +he y"'FL\ element for some Y-

Ave even numbers countable? : o0

Are e final scores n TOC of all students countable?

Are 4l rational numbers countable?

Ave fe set of infinife strings countable?

ALLDFA = {W P W s An encoding of a DFA over MPL\.}
A-—LTM = {W | w is an eV\COd}ng of a ™ over A\pb\.}
Clawm: ALLDFA and ALLT™M ave countable sets.
(@ Define “get y=ti, TM over alpl.” 11,0 :
’ H %}J(/W\ () s //@ek KR TM
SN IV
,%Q(Wuy g\dm& M gﬁrma a(den
EUSIEN At V\ﬂ’ ol ;M OGV\JN\G,
9&/\;@ w&m\}vﬁ/\ﬁf




ALL : class of every (Anguage over Any Alpl,.
000 Wy gl
Wy & Llj
Clam: ALL s uncountable. ALL = { L{Lis a lAnguage over some NP(«}

\ B D U S ¢ X a

»*={ e 0, 1, 00, 01, 10, 11, 000,001, --- } ;  Wycl
= { 0. 00, 01, 000, 001, --- } ; o Wy ¢l
chonockige xa= 0 1.0 1 1 0 0 1 1 - . w;

funcoo oo

ASSV\W\}V\g An ovdering tad defines +Le V-4, [Anguage n ALL; L\
design 4 language L WL\‘CL\ does not belong 4o ALL. L

ZLUM),% 1§ Ny €Ly >1Mi{>\u/ Zj]
1ok Wy % L??LLUJN/Q :‘

NE L
For any alpLiabet, v\v\Mber of anguages more than number O{3 possible TMs.

ALL™ s steictly smaller Lan ALL.

<M :Misa™ivs{L:Lisa Mv\gv\ﬂ\geowcsomeTM}
ALLTM={L(Lis a language of some TM3




Hﬂ\\-ﬁvxg Problem

Suppose HALT = I <Mw> : M nalts on mput W $ 15 decidable (by ™ D).
Diagonalize against all TMs on self—inputs.

Construct T™M U:

Ulw):

ok wois et TM encoding, ﬂ_ﬁd‘/}
2 wis TM encoding:

3 eow = MY=Ly
o > £, Run D<<MW>> DC<V\ <M7>>

. IL D accepts <Mw>, /I M Lalts on w

o o Ulw)
ehaviowr of UKUY) VIE D vejects Mwd, /1M doesn't Lalt on w

1s <o V\-PMd}C-Pory! D Ulw) el

@ijrs >

R DLAYN




Decidable and Recognizable (ang.

/

\\(y L is decidable (ff L is vecognizable and L-complement is vecognizable.
ProoLf:-
=> Suppose L 1s decidable. % L ¢ RE

= LeREC, LR

<= Suppose M recognizes L and M' recognizes L.

Lo wdr  focd 4 QN |
DQL}@\LLM A oond \\/\\ \@M L



PO 5-{»‘5 COYYQSPOv\dev\Ce PYO b\eW\

bba ab bba a
bb aa bb baa
[ =

- M
o (é(@@ a_ Ob&) QE&
"
?,/794{7/\ L_J) e \olb baa 0\@%(0(0

Not n syllabus: Given <Mw), construct a set of cards such, that...
-fM accepts w fhen fhe cards Lave a W\A-PCL\’.V\g
= 1 M does not accept w then {he cards do nod Lave 4 madcling



Unrecognizable (anguage: A“TM“comp\eMewP

Proo{: Proof by condradiction. 7&,’([\/\ > {L )\)\L\/Q7 1
SV\PPOS(i A“TM‘ 1S veCO«jm}zAb\e. \/\ W\“&‘
YTV R g [si/fw\ 5 w@@‘g\ﬁkw@, O\@Q%\« (/\SAB
n T ek WW '



Ly - RE O GRE - e

CO M P ‘ eM eV\'[’ C\ A 55€5 ALL Languages / ::i-_ -;-'.‘_ >’\\ Ll/ /&\ﬂ A\ R\
)
\
\\

/ '
co-C =
S Conte t- F ree Lang ages

[L: comptomentL)in @3 ||

1 Decidable Languages // |’
- |
| eC 51 el -
A Turing-recognizable // co-Turing-recognizable
T) & C,;Q @ L c G/ \ Languages \ __‘_'_,.,-/ Languages /

co-R.E. = co-Keco 9v\}zd\b\e S~ _/2__ -
- { L : COW\p\eW\ewf of L s B

R.E./VQC09V\}ZAb\e %63

/ | \ \
\ Finite Langu ages/ !,l |

— o , .
N\
~ Regula Lang ages / /) N

~ C - )
DEC-CbBc = )L " LE bEQ\g

T\W\ DEQ C CHRT

i%Lmﬁc Wor LECRE| | o~ TPRC 65 L€ CodEc.
%ﬁ@ LEYRC ST e DRC Y
ecore Tonrt LCDEC



