L.'B'Mjmajes Machine

Sfc’menc Ing TZfsvs o DFA //\) FA
‘Bra»cl«-?ag

7Zc1>f‘£l tion

1lecvesion Covtext~Free Pnshdown sutowalon

('Zc evren NFA

Memw\/ (IZec;crsiue b\ T\A\rTV‘S machine
cidabpl\e
Ry thow
1233¢
.
Arvoite
watwtia“",
FSm
*/ . ov\ \\ ] -
C’wij» |= 7
| 7 v
T

poldol s Tolalalols[ [ T T 1]

4*

At each s’r,oPt
Tead symbol ot cuvr [Pos o- ta,ypg

State

) ov Lo cy.m\pol ot Curv ?as on 'Lﬁpe
C\na«(je stzle
Move I step o



En'ts\n'&'\dfmsq Fro blem YD cicium Fvob]fw "

Gidel Nope Tircomplrteness
Cl’l\/lff,(/l )UQP-Q Ao ‘M )
Tw«':wg No‘>¢ T [naH;?‘:j 7o blew

There 16 o TM that can decide ©F
= —&»’lo’rt"bv TM hwtg

The-—e (6 v TrThen Proayrers Tt con o

dec?cle, 57\/-.0/—\ Sowrce code For a-«y‘\q{mam,
WW'U»b 'Una/b Pfﬁra—w—\ I/»ah‘,%

CODE s DATA

ﬁ—;ost tire 54 folae

HALT -0-(/'1/’}1‘13 /7\/65
W
|

————

T M
-

W HaltoMatic/M) = True
[’)M_g

clse
Celinrn Faloe

| T HebeMyselF (T Hote M\/SfFF)X




T oving Machine  (=,7 1, B, stat, acapbrefect, 3
= — Ga F\A—b &{P)A;/’aft e— -F?-nf)’/f

= ~tope a’lF\/ta\ae't il
blavk TA€M\=

@ ~ aistee £ finitn
QtZr‘L/ ac@erj\./ rcject €

transtio~. F: AxTT —> QxM=f-4,-97

%Oﬂlf\ 0" [ nz0¥%

cag X owlpid
\ ?"\. J v )
$/$,+1
0/$,+1 7 N\ /x,+1 0/x,—-1

( start ) /3, >(seek1 —2 =
bt 0/6,+1 1/1,+1 0/6,~1
X/X,+1 X/X,+1 1/1,-1
X/X,—1

\/
. ,—1

o( p ,a)=( q ,b, A) explanation
&(start, 0) = (seekl, $, +1) mark first © and scan right
6(start, x) = (verify, $, +1) looks like we're done, but let's make sure

o(seekl, 0) = (seekl, 0, +1) scan rightward for 1
6(seekl, x) = (seekl, x, +1)
5(seekl, 1) = (seek0, X, +1) : mark 1 and continue right

6(seek0, 1) = (seek0, 1, +1) : scan rightward for 0

6(seek0, x) = (seek0, x, +1) .

6(seek0, 0) = ( reset, x, +1) mark O and scan left
5(reset, ) = (reset, 0, —1) : scan leftward for §
6(reset, 1) = (reset, 1, —1) :

o(reset, x) = (reset, x, —1)

6(reset, $) = ( start, $, +1) step right and start over
5(verify, x) = (verify, $, +1) |  scan right for any unmarked symbol
6(verify, O) = (accept, O, —1) success!

The transition function for a Turing machine that decides the language {0"1"0" | n > 0}.



6( p ,a)=( q ,b, A)

6(start, 0) = (seekl, $, +1) Gt 9@110@) (Grars, Qo1c0)
FCotare. ) m (et S 1) = (seekil, $Q11®0) = (seekl, $Q1 00)
(seekt, ) Z (seak1, 6, 1) = (seekl, $0]100) e
6(seekl, x) = (seekl, x, +1) =AEECNY, $0Xl@0) UGN 30030
5(seekl, 1) = (seek0, x, +1) = (seeko, $0x19@) = (reset, $0§x@)
S(seeko, 1) = (seeko. 1, +1) = (reset, $0x]x0) = (reset, 59xx0)
6(seek0, x) = (seek0, x, +1) => (reset, $ox1 x0) =it 300)
5(seeko, 0) = ( reset, x, +1) = (reset, $9x1x0) = (start, $gxx0)
5(reset, 0) = ( reset, 0, —1) => (reset, §0x1x0) = (seekl, $$xx0)
5(reset, 1) = (reset, 1, —1) = (start, $Qx1x0) = (seekl, $$xx0)
&(reset, x) = ( reset, x, —1) = (seekl, $$x1x0) = (seekl, $$xxQ) = reject!
6(reset, $) = ( start, $, +1) = (seekl, $$x]x0)

5(verify, x) = (verify, $, +1) = (seeko, $$xxx0)

6(verify, O0) = (accept, O, —1) = (seekoO, $$xxx9)

= (reset, $$xx§x)
= (reset, $$x§xx)
= (reset, $$§xxx)
= (reset, $§xxxx)
= (start, $$§xxx)
= (verify, $$$§xx)
= (verify, $$$$§x)
= (verify, $$$$$x)
= (verify, $$$$$5])
= (accept, $$$$$§) = accept!
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