.

Non-DemrrmmsTie T M. (NTH)
RECALL 1N DTMS g(g,a) S ETHER uniauE OR UNDEFINE

NTHs  g(y,a) & & FNrTE SET OF THE TTVPE
{'(P"\D"HBJ ) (bh')b'hﬂ\'-\l |

AND ANY OF THESE OPTIONS CANG BE LSED
WHEN PERFORMING THE TRANSITVON.

As BemRE STRING W 16 AccedTEd 1F NTM. HAS AT ERAST
ONE EXECOTION LERDING 7O A FINAL STNTE.

EXAMPLE T = {oW3;. al
o {we 14—\ A ZERO APPERRS A POSITIDNS 1O
L= WEFT oF SOME & IN W, WITH Jx>o_

= { v\ 330 o= 3

TTHLS o356 ¢l
370654632 € L

M : Q= {‘Ua, 6.] E\:,éj) .EI)‘G)—”“ EPJ@}
o= {Q} M= {B)o)')'l}"')q}

IR SN W LEFTTO—RILHT, GUESS AT SOHE
wd_-:,c) STORE 4 IN CpO REGISTER., AND
MONE £ STERS =T To FIND O.



TRANSITIONS
- & CCUDJ‘DH —= {(CUO,O,R{g (SWNE Uﬂ' ’:::-o)

- N4 >D

$ (0, )= § (Uo,1,8y, (Th,d, b, DS
S

GUESSING CORBONT cEU\S wé

- N>\ Axel!
g CTh)id, )= { (Tryi— 3 X 1_{&

- Accew Y

s(Tel, 0) = {(Q,D,E)z

EXECOTION TRACE INPUT W= L0333

G, 10333 = Vo 0333 — 1oq,3337

— 103 Qg 33]  +— ‘o Tp31 3331
— | [ p,%] 03B [P,V ] 10333
(RESECT

Uo V10333 \,__#; mgc‘,e'ggq — IDBBCUGSQ

— o3 [F3] 332 — o [k2a] 33372

b | Th,0]) 03332 F— 104 3333
( ACCEPT



)

TereorEM =N W& AN NI
T™N X DT D

suck AT L(B) = L(N,

_Froot Gwen N AND INPOT W
now A HOCH-—-TAFE DT CAN

Uil SHowl
SIMULATE  N'S EXECOTION ON INPUT W,

CLERRLY AN CONNERT D 7D CINGLE—TAPE WTEIR,

SIMULATION IDEA CONS [ DETR. jetxecu*ﬂom TREE oF N ON W,

— LDy,

Ibo“‘-“-" p o “"*“'IBD N Ibal o

DTM D Wil PeErvortH # BT .C. OF LS EXECU*ﬂoM)

(o ~THE 'S ONTIL VT

SY STE MATICALLY ENUOHFERATIN
EINDS A ACCERTING 1D,

TWo TAPES
\
e | HOLbS A lgoeve” oF x=d'S oF N

(N RFES ORDER

TAPE Q- SIRANTCH TTRPE,



EVOLOTION oOF TAPE 1'S CcoNTENTS

IN FTALLY - fy\, T Do X

2 Too k T ¥ Tho % Tho *

R The% T, % TDy % Tog¥

5 TDy % T, % Tby % TD%

= % TDg R T, % TDy ¥ Tdy % LD % T0 %

= % Th, 5 IO, % TDy ¥ IDy % TD, % Td ¥

= X Tbp LI, 4 T, & TOHK T, * Thp¥

= 4 Thg % Tb, § TD, ¥ TDy ¥ IOy ¥ TOR ¥ T
= % Tbp % T0, ® TDy A TO3¥% TO*TB ¥ Ty
= % Tb, % Io 4 T D, & TD3¥ IO, A TS K TD

AloriTHM POR D .

o ssissree

., TAPE |  (ONTAINS SEQUENGE OF TH'S N RES ORDE
CEPARATED &Y ¢S
. 2 MARKS NEXT D T© BE EXPLORED — ALL TO EF

————

OF THIC HAVE BEEN EXPLORED ALREADY), AND
ALL To RIGHT Wave YeT1T 7o Be EXPLORED .

. INITIALLY  onLY Thg 'S 4 ON THE TAPE

. LE HOUTUSLE TRACKS o STORE -* AND FoOR CTHE
PURPDSES W Fbu.omu\)c,— ALGORITHIM,



(&)
Acoraum
%)
STEPD  EXKMINE  WRRENT o, (susT AFTER %) ABD READ

o+ al,e N VT
VE. qefF THEN  ACEPT 2 AT

STED | Er 8 (a,a) YAUE R POSSIBLE TTRANSUTIONS

coby TID. ONTO TAPE | X MAKE k. NEW COPES
OF Tbhe AT END OF TAPE K.

SEP2  ropwy ko cobreS oF IDc on TREE R v WE R

opeciBE OUT(OMES OF S(4,«) BEING APPUED

cTEP 2 MONE L TOWN  PAST TED

CUEAN UP TAPE R
RETORN T EEBS <t O,

VERITY o ABOVE GAN RE \MPLEMENTEN IN & BTH
. CORRECT W THAT D ACCEPRTS W IF AND DN
VB SoME M EXECOTION PATH OF N oN w

il AcCeEnT W

DONE

REGALL  T'M. M1 (bTH or NTM) 1S SAD TD HAUE RUNNI

TIHE 1= ON INPUT W wWIiTH [w|=n ALL
POSSIBLE" EXECOTION PATHS LEAp To HALTIN
N < T(n) TRANSITIONS




SIMOLATION "THME

. SupposE  NTH N HAS RUNNING TIHE T(h),
. OUESTION WHAT 1€ DS RUNNING TIMEY

ET m BE THE maxrurn Si2E oF S(q,«) N N
— . HAYIMUM NUMRER OF NON-DETER. CHOICES

PR Novw  Ler A= T(1l)

Clearly EXE(OTION TREE OF N oN w HAS AT
HOST 4 ULEVELS
£

Tree SIZE S< lamAam Ao ™
pund Mt+"’] . OCW\%)

——

A —A\

THUS D HAS AT HOST OCM%) ITERATIONS,

ARSERVE WHILE" pPDAs could NOT SIHULATE prﬁs)
DTMs CAN SIMULATE NTMe EVEN THOUGH
NTMc ARE MORE POWERFUL THAN OTHs

WHY T BECAUSE THE VERY FACT TUHAT THMe ARE
MORE PoOWEREUL GIVES THEH THE ARILITY

T SIMULATE NON —DETER MINISH
ACREIT AT A TERRIRLE [NCREASE iN
RONNING TIME




ALGORITHMS VS  PROCEDLRES

ALGORITHHS HALTING "T-M. —— ALWANS HALUTSC N EINITE TIHE

oN ALL INDUTG AND EXECTION PATHS, REGARD LESS OF
ACCEDTANCE oR REIECTIONS,

RE (ORSIVE™ CLASS OF UWLANGOAGES AccePTED RY ALLORITHHMS

[MSO CALLED DEUIDARLE )

UN DECIDARLE  (ANGOAGES WHICH ARE" NON—RE(URIIVE OR
PON'T " HAVE ALGORITHMS

ProcepopeS  ARBITRARY 1-M. (HAY NOT HALT ON Laq,LLd)

Recorswwery ENOMBERABLE 02.6) LANGUAGE CULASS
bEFINED BY T-H. OR PROCEDURES

REMARK ~ ASSUHME DTMs IN ABOUE OBFINITIONS, BUT
DOESNIT REAULY MATTER AS NTN'S AN BRE SINOLATE]

PICTORES
ves (we
NPT " 77 )
ALeoRiTHRA W NG (caéfL)
pProCEDURE NPOT / VES (we L,) '
) = o 4
.



WORLD OF ANGUAGES

Luelld Wil BRE DERINED SHORTLN.

CLOSLORE PROPEERTIES,

:m‘EDREH L REWRSWE =—» w RECORS\VE
ProoE Gwenl ALLO A For Lo

onsTrocT  Aleo. A TOR L

YES

ALGO '“A INPOT
Lo

NO

MEANING (oF PICTORE)

VES—ND A {eF, {

REDACE & COU;ﬂ: (g, - 3o
By S’C"\J, )(X —— ONDEFINE

NO—> VES  IF 8(W,X) UNDEFH\}-EB) THEN SET
8' (‘U;X) = (Q) )(} ]2)

AT A —e i % e e . P TN B ol W W




BoTH Ly ARE REC.

I‘EQ&EJA BOTH L,L ARE RE- =D

Proot L&t P ® BE PROCEDLORES FOR L, L
TO eET ALLO. A

RON IN PARAMLEL

\ | >— > V&2 - NLO A
NPOT s | ves

g = => >— NO
| L
FOR ANY W oNE &F PP Witk HaLT AND GAWWE TR
RIGHT ANSWER

| HPENENTATION) §

one AR o & AND P

IN P _—_—_—,__.—> <b)°d> N A

IN A LUgE QTS )
STARTES ‘P IN P

TRANSTIONS {SC‘P)X}*,(\: x' H\ N P
§ (4, V) = (3, v', M)

IN P
—T—"b €(<b)‘\l>))(‘JV) — (<"l;cl}l>) (X‘J H‘B }(V‘)ﬁ‘;)

AL C ANY <bw D IN A WHERE b 1S FINALIN |

NOTE I P ACCEPTS , 4 1S FINAL SO p CANNO

&= F’H\IAL} So A Wil REIECT,
_bong"




o)
—TItDS ANY  LARNGUAGE L '8 sulw TVANT

crielk ROTH L,)T_"", ARE REC.

oR AU ERET ONE OF L, L S NON-R.E.

Possierumes

T REC T RE. Gur noT REC. | L NON-RI
L REC \— X >(
L. RE. BUT
NoT REC X x L
L. NON~ré.E.
- [ X L— L—
PQC)OF SSO e
==t  ASSOME AlLORITHMS A FoR L, AND A FORL-
\ VES_
I NPOT ~ g._.] A N O
Lo 7 -

e
head

> N O
N

Ay

Y

O

S N

CoMBININ G- A] AND AL IN SERIES _

= A HALTS IN NON— FINAL STATE (‘aﬁ“-l)

THEN HAVE TRANSITION To INIMAL STATE
OF A (HAVUING SAVED W oN seconD 77“’5’6)@



TrteoreM Ly, Lo ARE RE =D L, UL, ARE R.E.

,____:_____;_u_,FQOOI: pssome  PROCEDURES R , T Fole Ly, Lo

W

Jes veS

INPOT VES

- [ ©>

OBSERVE W we L\U\Q, ONE oF . AND P
WiLL AT kl\\!} S \JES

LXERCISE CHETK CLOSORE UNDER. N, REVERSAL.

OCESTION  HoWw Do WE Stow THAT A LANGOAGE™ 1S

UNDECIDARLE OFR. NOMM’R-E-?

KEY CONCERT  OUNWERSAL W, (0TM)

TH. "

O
vin INPUT MY INPUT O

oTPOT  ACCEPTS <ML &
M MCEPTS W .

INTOITION —— YTh == compuUTEeR
L TM M = PROGRAMH

V4 W
THOS  NEED PROGRAMMIN G LANGUAGE TO BE ABLE TC

SPECIFN TH. n T UTHM



ENCODING TH. AS WWTEGERS

Consiserz AN TR, M= (@,F, 1, §, 45,8, F)
pssore . 3= Lo
\! :{OI\I@’}

[ @_: {ﬂ‘lcu-l)——-) w.‘h}
— INITAL STHRTE 4

— EINM STATE Sy

CoNS\SER, TRANSITION S (CUA)X)('S\: (CU l(l) XQ_) DYV\)

W LTH ke S-S

j, e ¢ L3
v € {\])B

ENCotst AS BIT STRING Ot l 03 | Obl OQ( oM -

ENGDING T-H
<H> pummd C‘ 1 C‘2._ 11 C,3 \] - ~- 1N Clq

WHERE  C;,Cay--- (i ARE THE ENCODINGS OF THt
n TRANSITIONS N M|

NDTE  we 0SE <KDY TO DENOTE THE STRING ENCODIN
THM. M ANKN TA AUDLD (ONEDSION) witH M.




(1§)
NOTE To &NCODE THM. M ALONG WITH TS INPUT w
M,y = G PANEN

ORSERVE ANY BIT—STRING WHiICH 1S ANAUD ENCODING
B WILL ENCODE A ONIGUE TH. — BUT & I

1S NOT A VALID ENCO(B\MG) WE Wil ASSORE

THAT VT ENCODES THE  PARTTCOLAR. MAGHN]

My WK | STKTE AND NO TRANSITIONS

(Lmy=¢)

THOS  eACH TM. ™M (AN BE ENCODED AS BINANRY STRING <t
SOCH THAT :

Q) ERGt TH. HAS =1 ENODING
D) EACH NOMBER ENCODES A UNIGVE M),

ENUMERATING RBINARY STRINGS,

WE DEFINE A SPECIFIC ORDERING B8F ALL BRINARY
STRINGS IN  INCREASING ORDER OF LENGTH, AND

WITHIN ALL STRINGS OF SAME LENGTH WE ORDER
THEM  LEXICD G RAPHLICALLY

€,0,1, co, 0}, 0,11, 000, o0l ...

LET W ee THE i™ STRING IN THIS 6RDER (L0,=€).

DEFINEG HJ: AS THE T°M. ENCoDED BY Wy

THOS we GET AN ORDERING oF T M.!'S IN WHICH

EnCH TH. APPEARS AT LEAST ONC’E] RUT
POSSLARLY MAAN TIMECS



Tore DIAGORNKNIZATION LANGORGE

ConS\OET2 INFINNTE TARLE T SOCH TN T -*d-_.i)_'bej\/

TG = {‘ Dy e LMD
1 o w6¢ L (M)

w' CJ;.__ ws. (O(r - . -

M, WCD \\\ 0
My | v ) Ob\
H_g ®) (_DC)O‘
Ht—r\ [ I oll
SRR

~

THUS EAck ROW 1S A CHARACTERISTIC VECTOR oF L(M;
ENCODING WHICH STRINGS BEWRNG T VT

NOTE WE GAN  POSTOLKTE THLS TARUE oRNULY BREWKIOSE
WE SHOWED ORDERING [ENOHMENNTION oF wj|M

DEFN  DIAGONAL LANGUAGE
L= {w;Ll T‘(i,i)zé)]

= {ui] ety

THOS Ly S DEFINED BY  TAKING  DIAGONAL OFT}
Comp LEMEA TING TACH BIT T OBTAIN A

L AR, AR e ALADOASTED T ATECTEN? -



GUESTION |z Ly RE.? 1g Ly RECT

Teteoreq LA 1& NON—R.E.

B'}_—‘?.%ﬁ Assome LAY & R.E. AND HAS A TH,
Taen 9 ke N soen Tant LMY= LA

QuesTioN 12 wp & Lg ¢

rse | o e Lﬂ
=> Wi e L(My)
= T{(k,R)=\
= WkglLd CONTRADLCTION

=> Ly ¢ LMK
= T (k,R) =0
= Wy & LA CONTR ADMCTION

(INTOCTION |y WAS DEFINED SO THAT VT DISAGREED
WTH BRGY M 6N AT LERET STRANG QL.;)_Q
— THOS NONE OoF TR HE‘S CoOOLDd WAVE L
AS LTS \ANGORNGTE

BOT ALL TH. M ARE N FOR SOME L, 5°

ND TTH. AN ACCERT L X\

PrRO®BEM L g 1S NDchoNS’T@QCTﬁ\JP\



D)

UNWERSAL T M,

VTH T \NPOUT

<H,WD — ENGOPING OF sone T-HM. M
AND TS (NPUT W

{  ACTON  SiHokTE W ON W

) AND ACCERT <M,
I AND ONLY \FE M ACCEPTS W,

QuESTION]

WHAT & I1Tg ULARNGUAGE ¢

DEeN LNWER AL ANGUAGE Ly

o Lu— {_<H,\D>\ m&LCH\I'

Toeoenn Lo S RE.

WHN( BECALSE WE CAN CONSTRUCT A UTM U FOR L

LTH U +s L TReES

THEE ) CONTANS <M w> (READ —ON U\l)
TRPE D S\HOLATES H'S TARPE

TAPE Y SCRATCH "TROE .

EXE o TWON ?

STEP—BY —<TEP SIMOULNTION OF oo W

INITIMLY  ©PY © To THRPE A, q; To ThEE S

EACH STED LSE TAPES 123 T DETERMINEG
WHECH TRANSITION,, AND HODIEY TAPES 2

AP PR PRIATELY — ACCEPTING. 1 FINAL STATE



@

UNDECIDARIUTY oF Lo .

OBSERVE L, 1& R.E SiNcE Ly=1L(0) , BUT Now
WE  §doW) THRET T \SNMT RECORSWNE .

)

Y
o

WEIcH WE HAUE SEEN TARUER (IN-FORMALLY.

DEFN L, REDUCES L, (PeNOTED Li< Ly I THERE

————e e
P ot

EXISTS + FTUNCTION 4§ CeALLED W:&,—wa‘;o:\})

SOCH THNT L
(@) SoME T-h. Mg C(OHPOTES 4 BY TAKING AS

INPUT A STRING W AND HAING  WITH
STRING §(w) oN 1TS TAPE

(jo) fo S SUCH THAT
w e L, < Q(&)} éL:l

L~ > Ly
- % —
L, L,

TRAT 1S ) MAPS ALL STRINGS N L, TO A SURSET

OF STRINGS N L:>_) AND ALL STRINGS

(N ¥ T A SUBRSET OF STRINGS INT L




Toeeren L, <L AND Lo \S REORSWE [DEQDARE
=3 L, 'S RECURSWE [PEODARLE

ALGLORITHM, A, FOR L3
AlcoRiTih Wy FOR §

PRODF"

GweN)

ConsTROCT ALGORITHM A, FOR L

NES
8 (W) E/‘@/—?’“
ALGD Ay W —2 ——\?—-_——‘ Az'%%NO

AL \S CORRECT  SWCE WE L o Q(‘% SAH
— DONE

oreorryz L, < Ly #AND Ly IS UNDECMABLE [ NoN—REC

=3 Lo IS UNDECIMBLE [ NON—REC

ORSERVE - SWiTtH IN DIRECTION OF STRTEMENT
can) RE USED TO SHOW ARNCOAGES ARE UNDEUDARCE

>

REMARY ABOVE RESLLTS APPLY TO RE. ALSH

THUS I <Ly AND Ly RE:
THEW Ly RE:

AND W <Ly AND 1y NON—RL
THEN Lo Non—RE-



)

Taeortn Ly 28 NON—-RECORSIVE
T,

ProoE siInE Lg 1S ITJ_?—'N——«R-E“. -
FoUoWS THAT Ly 18 NON-REC.
Fouows,

WILL SHow ——CA REDUCES To Ly CLA <L—u>

THOS L, MUST BE™ NON—REL

REALL Ly = {‘*—‘;\I w ¢ LCHﬂ]

= Lg= {wi\ Wi € LCMJﬂ}

NOTE @Y DEFN, Wy, = <HD>

THOS '1;( 1S SET OF STRINGS ACEDTED RY TH. M
WeticH THEY EN(ODE.

REDUCTION 4 Gioen  STRING W WHICH & INpUT FOR Ly

PRODUCE  STRING <M,1> — INPUT Foiz Ly

DEFINTE .9 ﬁw) —— <L43) w>

- W Ny w

CLEARLY S HALTING T-H. Mg T Conveny W INTD dww

Neep TD SHOW  wely 2 flv)ely.

OCRSERUE ufte.—[:; E> w; & L-CHA')
= <HiL,wuy & L
T Lwi,uy €Ly
&> (w)) e Ly




(29
Twog
.La 'S NON-RE BIAGO NAUZATION  PROOYH

ST 1o RE. BUT NON-REC.  SIHPLE EXERC\SE

. Ly 1S RE BUT NON-REC BY REDUCTION FROM Ld

« Ty \s NON-RE- RY INFERENCE TROM ROV,

OBSERVE LA WAS SHOWN  NON-R-E. Nip- A DIRECT PROOY
SINE

MOCH ULKE THE UHELD —JORLD Y PROOK
Wy €Ld WHEN ™ DoESNIT ACEPT LTS oW N ENCODNG

RUT FRoOM NOW ON  WE AN ESTARLIGH NEW PROREMS ARE
ONDE CIDABLE VIR REDUCTIONS, #S wE DD ¥R Lu .

\DER A T© SHow L \& NON—R.E,, G\WE A REDULCTION]

peTE—— il
)

FROM KNOWN NON~RE KANGUAGE SLVCtr A

B - SHow L IS NON-REC., GWE A REDLCTION)

Feort KNOWN] NON —REC LANGUAGE SLGt A S
Lag OR Lu.

NOTE WHILE REDUCTIONS FROM La O L, WILL SHOW THH
LAN GUAGE L 1S NON —REC 00O, SINCE T ALSO
SHowS L (&€ NON—R-E. I'T CANNOT WworlK WHEN
[ 1. NoN—REC BUT RT.



CONSIDER  FOUOLWING LARN GORGES
Le= § <n>) Lo =63
Lne= { <ms | L0 +§3

VERE. | _ 14 SET OF ALL STRINGG W SUCH THkT TR M
ENCODED BY o WAS AN EMPTY WANGU ME) ANND

Lne IS THE COMPLEMENT LANGOAGE:

cLam | Lye 1S RE

IDEA CoONSTRUCT NTH N For L\,\e

GwEN INDUT <MD N rERaveS AS FoulowS

)  GUESS A STRING weTF
2)  SVMOWNTE Moon w  (DxE A UTHY

3)  ACcERT <MD M ACCEDTS oN W

CLEARLY <nd & LIN) & Fw, we L ()
= n> © Lne

Ciaim 3 Lpe & NON-REC

PROCE  GWE A REDOCTON FROM Ly IO Lne

REDLCTION 4 —— INPOUT <H3w> — WSTANCE OF L
ouTPUT <M — INSTANGE OF Ly
Soak T T

mw> e by <2 <n'y & Lne

AND  § compuARlE RY HALUTING 1M,



DESCRIFTION OF M)

supposE M! HAS INPUT Z
eN M 1GNOREL = COMPLETELY AND | NSTEAD
SIMULATES ™M ON W (LSING OT‘H)

(E H ACEDPTS oo THEN MU whlTS 2 ACGEPRIS Z

OTHERWISE 1= H NEUVER HACTS ON W OoR NREICLIS W
Ml ALo NEUER HALTS OR REITELEE Z .

ORBSERVE
= c,oerLCeM_)_~ ML(Jnt): 5 #-

= w4 LM LCH')me

THOS MDD € Ly > M\> € Lne

ALD  NoTE 1T IS POSSIREE TO DEFINE HALTING TM Mg
Wilckt GlUEN MW AN CONSTROCT B wrieH

REHAVES AS ARDUE .

™ Ly < Lne , AND SINCE Ly 1€ NON—REC
1< NoN—ReC.

e ARSE——

(T Follows THAT Lne
DONE

L.e husT THEN BE NON—RE:

St ——




22)

ORSERVE Wi SHoWED THAT A SPECFIC DROPEIRZTY OF T-HM.
LANGORGES (NON—EMBTINESS) 1S UNDECDABLE.

TORNS 00T SIMMLAR PROOE SHOWS THE UNDECIDARILTY CF
ALL  NON—TRIWIAL PROPERTIES OF RE. LAN GUAGES

PROBEITY P CAN BE REPRESENTED BY # LAN GUAGE
Lp = {<M> ] L (1) S PROPEIZTY \%

ORSERIE P (€ NOT A Wammvsest=mg® PROPEILTY oF T-H.'3
(E6., HAS <loo mm) BUT oF THEIR LANGUAGES
— THOS ALL TR)S wrm THE SAME LANGUAGE ARE
ErTHER. AL INT Lp OR. AL NOT N Lp

NON-TRIVAL PROPERTY AT LEAST ONE RE. LANGUAGE HAS
PROPERTY P, D AT EAST ONES POESN!IT

RICEC'S THEDREM EVERNY NON—TRIVIAL PROPEITY oF RtE.
LANG OAGES (S UNDECIDARLE

Prost Fix ANY NON-TRIVAL PROPERTY
Assome S DoE<N/IT HAVE PROPENTY P

OTHERWISE WORK. WITH P — siNcE P 1S N
DECIDARLE [F AND ONLY 1 P IS DETUDARLE

wi stow Ly < Lp.




SINGE P 18 NON—TRWIAL.. AN ASSUME THERE 1S SoHE

M, SuGH THAT L(M) HAS PROPERTY P (H, € Lp)
AND WE ALREADY ASSLURED 925 DOESN!IT HAVE P

JDEA  REDLCTION .8 TAKES AS INPLUT (MWD AN
INSTAN GE OF Ly AND PRODUCES  Ho

H,’S BEHAVIOR

o 1LNORES ITS OWN INpUT 2 AT FIRST

- SIMOWFTES M ON W
~ [F M ACEPT & M, SIMULATES M, ON Z
AND ACCEPTS W& M, ACEPIS 2

. IF R ORESETS W (oR DOESNIT HALT )

gt T

M, DOES THE SAME

THOS L wel® => L(M)y= ) [ el
Lol = L= ¢ [mwrel

or Hw> € Lu &> M, e lp

et el
[ asem——

o Lows Lp IS UNDECIDARLE

PONE

At et

NOTE Lu, PROGE WAC SAME, WITH L(M)=5%



