CSE372 Theory of Computation (L15)
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All reasonable models of (9ev\em\—pwrpose> Computers are eguivalent.

In partiular, they are eguivalent to 4 Turing machine.
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@JO Q&@ \/

IV\pv\-{' A\pb\ (does not contain blank SyW\bO\) 2
Tape Alpl, (contains blank symbol and all nput GL&F
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I{ Lead is o
s on +le lefdmost cell and d() specifies a lefd move, Lead does wot m
ove.



a b $ _ X

do (q1.%x.R) | (gs.x.R) | (g5.%x,R) | reject reject
gl (g1.a.R) | (g1.b,R) | (g2.%.R) | reject reject
gaoM| (gi.x,L) | reject re ject re ject (g2, %, R)
s (g3.a.L) | (g3.b,L) | reject re ject (qy, %, R)
G4 reject re ject (q3.9,L) | reject (gq,x,L)
qs reject re ject re ject (@aces o R) | (g5.%x.R)
76 b|| (gs.2.R) | (gs.b.R) | (g7.5,R) [ reject reject
J7'op]| reject (gqq.%x,L) | reject re ject (g-,x.R)
Jace No need to define

(rej No need to define
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Cross off the first character a or b in the input (i.e. replace it with x, where x is
some special character)) and remember what it was (by encoding the character in the
current state). Let u denote this character.

. Move right until we see a $.
. Read across any x's.

. Read the character (not x) on the tape. If this character is different from u, then it

immediately rejects.

. Cross off this character, and replace it by x.
. Move left past the § and then keep going until we see an x on the tape.

. Move one position right and go back to the first step.



lw:wisa steing over O wiose lengtl, is a4 power of 2 $
™(w):
1. Make 4ie first cell blank.
2. Move vight until blani is veacled. Wiile moving righd:
a. Cross aldernate O
3. Wien blank s reacled,
a. 1L fape contains a single 0, go fo ga
b. If {ape contains odd wumber (3 or more ) of Os, go o gr
c. Else, move left until 4 dotded cell is found. Goto 2.
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Configuration (nstand. descv}p+}0m> L gV [0 wwo Jiv DUy

u : tape left of Lead fo first men=blanic symbol
VA +Ape —CVOW\ Lead o (ast non—blank SyW\bO\
q : state v

(y;eAaS e~ : |
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lw:wisa steing over 0 wiose lengtl, is 4 power of 7 $
™(w):
1. Make +le fivst cell blank.
2. Move vight until blani is reached. Wiile moving rigid:
a. Cross alternate 0
3. Wien blank s reacled,
a. 1L {ape contains a single 0, go fo qa
b. I{ {ape contains odd number (3 or move) of Os, G0 10 gr
c. Else, move left until a dotded cell is found. Goto 2.
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ug2000 q5ux0xU EXXXUY— T \H X| X x‘ Juy
uxq300 U@ x0xu G5UXXXU | |
ux0g40 LuxX g 0xu UgeXXXu

ux0xqg3u UXX(Q@3XU UX (G XX

ux0gsxU UXXXq3U LXX(GoXU

Uxqs0xuU UXX(5 XU LXXXgoU

UXXXUGaccept



M accepts w if ..

there exists A sequence 0{-‘ Cm@gwwhom C1C7 ... Cu st
1 C1is e s-PN-Fmg config. of M on input w
2. Eacl, C() yields C(i+1)
3. Ciis An ACCep'Fmg COV\'(-\@WA-HOV\

S]W\}\N\y, M rejeC-Ps w . /ww/ﬁﬁ » w@w@
M is called & decider if M always Lalts on any nput.

L= $0 5 M ogealfc W

AL s (Tmr‘ng>‘reCO9n;zab\e (or recursively enmmerab\e> o fhere
is some {M M st for all win L Mw) nalts and accepts.

A Ls (Tmr}vxg>—dec}da\b\e (ov recws}ve) F dhere

s some MMs.t M Always Lalts & for all w in L, M(w) accepts.
ALM)={w:M accepts w $




Ave these recoy\]zab\e? decidable®?

{(abc): abc are binary strings representing infegers & atb=c}

{ (AT,AZ,...,Av\ﬂﬂ) . Al's ave binary strings representing infegers &
k) Are ndices between 140 n &

the k=1t Mrgeﬁ ]V\-feger AMONG {a',}g s Aj }

{ (V\,P,q_> . V\,P,q_ Avre b.!V\ﬂ\Vy S'{>Y]v\5 YQPYQSQV\'{’.IV\g ]V\‘(’egefs &
N LWAs some 'FAC‘{’OY -F 5.-[», p <= .F (= q. }



