CSE322 Tueory of Computation (L1)



L is vecognizable if fuere is 4 DTM 4uat vecognizes L M o erder L/ W\ o W%aw%g
D™ accepts x if DM goes fo accept state on mput x T Lag docidalle do. [
D™ rejects x if DM goes 4o reject state on mput x DM vaits L s m/@% _
D™ vecognizes L if DTM accepts (9oes {o graccep-F) x ffxism L L recognizable
=> for steings not n L, may re}eC-} or may loop
DTM decides L if DM accepts x if x is in L and rejects (9oes to qrep X £ x is not n L
=> D™ never loops L is decidable
L is vecognizable if tere is 4 DTM uat vecogwizes L.
(: L s (DW)“V(ﬁCOgv\}zab\e L is NDW“V&COgn]zab\e?
Q: L 1s (DTM)-decidable i££ L 1s NDTM-decidable?
NDTM accepts x if some non—deterministic cloice leads fo accept state on npud x
NDT™ recognizes L if NDTM(x) goes fo gaccept for some cloice if{ xis m L
=y Lor stcings not in L, may ve§ec+ or may loop on every cloice
NDT™ decides L if ...
NDTMK) Lalds on all cLoices
for x w L, NDTM(k) goes fo gacc for some cloice
Lor x wot W L, NDTM(X) goes 4o qre) Lor all cloices < —> -jgg N%% ’X'O
%&m%ﬁ /3o I
Hron " g ol




1L L s decided (veco5v\}zed> by a D™
ten L 1s decided (recoy\}zed) by an NDTM.

If L is vecognized by an NDTM, {ieve L is vecognized by a DTM.

Proof{ by construction: Led L be recognized by NDT™ N. We will construct D™

D 4o recognize L. W el 3(/»@ \\U)OOL@% A0 OLO@C_ an Sowo_
nandddc . YN Cch -
Use D = DTM simulator done n class for N. Now, we will prove tlLat D recognizes L,

e, D accCepts only strings n L and all strings in L.

(4) Stow $1.at £ x i L Gey N accepds x), fhen D accepds x. <——
b) Swow +uat if D accepts ¥, tlen x n L (e, L accepts x). <
Boti, (a) and (b) follow from +ie property of {L,e DTM simulator.

Lf L is decided by an NDTM, {rere L is decided by a DTM,.
Similar Proo§ As Above.&w&@B



Recognizable =

Recws]ve\y enumerable QE» - g‘ L

L s vecognizable f {lere s 4 D™ or NDT™ wiose lAnguage 1s L.
L s decidable if fLeve is 4 D™ 4ad Always Lalts and wiose (anguage is L.
Lemma: L is decidable if 4heve is an NDTM {uad always Lalds on any non-dederministic

brancl, and wiose vagvmge s L.



TM -FOVI:—{A’Lb A0 <= <)}
0. Rigid-stift e mpud HA00- O KR O

1. Make 4 lefd-to-vight pass and cleck +hat input string s of e form

axbaaX. I{ nod, veject. Ofterwise, put Lead back af left end.

7. Move right and put Lead on first non—blank Symbo\.

3. 1f nput symbol is b: scan right to {ind any a. I{ A s found, ACCep+-£\SC) Mgeci\‘

Wl &, pasve R

Y. npud symbol is a: veplace it witl, blank, move right (Ve”\d'mg pAst ”\‘5>;

oA o sl

vread b, Move r}g(,\{ <red\d'm9 PAS+ b\m\ks>, vead 4, rePMCe o W}-[»L\ b\ﬂmk,
(3[4 S

efd and pud Lead back at el end. Lﬁf
move (e ne pu e e en \QOLCKU L\)LJLJ

Trace e T™M on aabaaaa -
90 acbaocao | 9o “430&0]00@\‘1&\—* °o - Sunb \_JLJGCZOVOL

L(tm)= L
Teace +e TM on aba ™ dees ng- ok | = g ] .
Toce e TM on bl ™ Tuj'ec,h w5 TMoceepl wg



Stmulator, VM =
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Write an ﬂ\\gof}'H\W\/TM {o produce A ist of ALL TMs
(Mﬂ\ybe, witl, dv\p(}cw}es)
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