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Another

Suppose H can decide HALT.
Construct decider D for A-TM.
DMw>): /] Does M accept w?

1. Run H on <Mw>

2. Tf H acce +s <M wy [/ Mw) nalts

2. It H rejects Mw [l Mw) does'nt Lald

7 Wu‘)(& -~

Mo D gLl K

@/_% Tim. IE HALT s decidable,
then A-TM s decidable.

Dvool. of  HRLT i unAec,Lo\asbLo_, (M/W

ATTMIQRALT S s
Level 1: Proof by contradiction. e %M@\ g

A
NG ¢ L
O N Ly £L

D can call H on Any <N

@D(<M,w>): Il Does M accept w?

1. construct M': copy of M
but changed fo loop on g-rej
2. Run H on <M'w>
3. It H accepts <M w> /| W M\f%

D m@%‘b
M%
2. IfH vejects <Miw> //V\ M}i}@r\@
® Yk, =)

Covo\\dwy. Us’mg fie V\V\dec}dd\b}\]‘[’y of A"TM, HALT 1s undecidable.



PVOVe by Twr]mg RedvxC-HOv\

P %r\)l L QT?% =) P é/k P2 B

Given decider fov X, construct decider for Y Y @
Q‘]VeV\ reC09V\]zer —For W, COV\S'{’YU\C'{’ reC09V\]zer -(:or Z 2§ W

Useful for proving thad ...
A X is undecidable (when Y is known 4o be &Avxdec}dﬂ\b\@
A W is nod recog. (When Z s known fo be nod reCO9v\}zAb\e>
_— Ve st Qe s dendde
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Does +Lus browser EVER corvect
E_TM = { M : L<M> = {} } display Any Webpd\ge? y

[\
From M And{\w:%COv\s-vaC% Mw st. SMw> is in A-T™ iff Mw is not in E-TM.

Mw (2): Mm@@\@@v@ \&Xy LQM@#%E

1 I 2 I= w, rejec-ﬁ
2. I 2 = w, smulate M on w (accept, reject ACCOVd'mg\y)

L (Mw)=13% ££ M does not accept w

| (Mw)={w] iff M accepts w Vo nopek anny oo donegs
AT S BTV
@ Given create decider D for A-TM.
DMw>): @: Wiat does {Lis say apout E-TM?
1. Create Mw UsIng M and w

Z-MEYW\@M@)” : j
5. U DED oaeeh > m@mzi'ﬂr\b%”\’ﬁ"\ noecks o T pereffs -
R: Given decider E for E-TM, create decider D for complement of A-TM.
Eyw OO L W




E-TM = { M : L(M) = {} } s undeciable

. , _ Jrom ATM
L€/V€/|’i: Ne, WilA %)YU\J‘Q/ Tnsia liy Covnnodeon and vod oo

Stecibs W Couutvuet oo deg; _ A
e e e B By AT oy
lered-22 Gowpiders Heo xQoUmArL@ ™
D<<M‘®>B°_
L. Cents omioding of o TM M fom Mond o s {ollow :
Mw (2):
1 I 2 1= w, veject
2. I 2 = w, smulate M on w (Accep+, vejeC-F Accord}n5\7>
2. Kun  E (M)
5.3 & oceefls Mwy, D ek (MW
9. Ele N D WH’S <M(v0>
Uam I@ M el W, L{waﬁ/é\p’z. Rlee L-(Mw):g }
[/ Add bref wahfiohon for daim...
Clawn D 40 o decdey ’f?\r A-TM.

/7 Add ushifiudionstG) Do @ decdey (i) L(d)=A-TM
Swmee.  A-TM 40 indec doble , B conndr icish Hovee, E-tM s undecidobe..



EQR-™ = { MN> : LM)=LIN) 3

Does your guicksord implementation

ETMm é_r FRTM

matcl, my implement ation?

Leve\"1: PYOO-F by Y&dU\C‘HOV\ -(:YOW\ E"TM (eqw}vo\\ev\-ﬂy, ceducing E-TM 4o EQ-T™)

A

2
Level-2: } Suppose you have a decider for EQ-TM.
That s, ... some TM (ew... A\gor}-}b\m>

VETM (8
1 Coshet DM N Which fakes M1 and MZ and decides (yes/m}

% N Joy ek 0o if LIMT) = LMZ). (How) Can you use i

oty shang K
I -Qo decide if L(T) = 1§ for ANY givea TM T ©
2~QU/\/\DE@TN\Q<M(N>‘>/ ﬂLU\,\]ﬂ/(N)z{B

CH DEYTM gerehls 1 DRI oetefh

Ly o\ \m L, . @C)b
i - LAMMDUNHFG



512 03 ={ w: w=0x for some x 1n ATM or
w=1x for some X 1n ATM"COW\P\eW\ewf }

Stow $af J is not in RE or coRE. fé@/wwb I CQFE

Rz
1. Reduce ATM—cowxp\emev\-P to J. Wiat does +Lis roveO

RISV O\M\&\/\) Vv
W/XTM Q4M1w7> o // : M detarnt ;@Z;Ew)m@w,

| e %‘j&oﬂ ANy e ATM
R ocralls DY ) ech
T 05 e o
oL meeks | &@@gks// 012 Yharlh
Lo &3 L) F Je Bt 2 _goraffen

XN ﬂ%@@ - W\%



512 J = { w : w=0x -For some X 1n ATM ov F\?’J\ éj

W=1X 'FOY some X .|V\ ATM._COW\P‘ W\eV\'[’ } Mj 6 (/‘DRE
S(,\ow a4 Jis not 1n RE or coRE. = i’fé R
— - %, ﬁ/ (/\TQ\,Q/\L)Q— M s N A~
SE gy e AT RTINS T P RIRAE

7. Wiad s 3"COW\P\(? How 4o prove tad J is not n CORE?O 7

_ o . e o o §
GL‘WM\ R_fg Qv* Ay - Conyruek RATM g/» ACM Fare
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bl RET (M) 8
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