Subst,? (a,b,ch'pl3d X FHTE2ThbZHELEZ
gath, ShlCaDEMERI U FDbZEIRICINZS. HlA
(XTaabacbba—-bbbbaaacal({X Ab=a=5),laca—
bbacal({t Ab=a=2))

s COICEFEOEFANR022FOFIC "CEEBICLIFHHENER(BRER F) ERALLECRARER " TFLIAJILTYT. FIBOERMETLLEY, BEH
BLOTHRETY.

"CEFEICLBEHENEER" @ Turing machine [F—EICI X FE1 DB 1T ERIC1 DEGE (FRBEIDELIE) IN2DNDENTEET.
M2k 14 Na™bOEHILFEVET. BT IIFERFINOERICEBTILERHIEEA.
s REOHNDBVOTEBREEEELE. BBRIETOYILO rules KMRLZHEE TOYSLOEIDNERETT (" N)

TuringMachine®t#k(3 TuringMachine[rules, ¥ #A4R BE step#h] £13DFET.
ruleld{q,s}~{q’,s",dir} (Q:IRFEDIREE, S:AY FD T DX F,q  RDIKEE, S AY R EEAL T, dirAY ROES A M. A, Z, BO3I@EIT,+1,-1,0TIEE)
WHERIKREIZ{{q0,pos}, tape} (qO:E= AN DK EE pos DAY RO E tape:mADT—TDIKEE) ElNFT.

FIZ(E{1,a}->{2,b,+1} ZM1KHE1 Thead DX FH'alEBI AY RO TFICXFLEE VT, AYRRBAIC1D#EH, NEMKEIZIRE2AESIEVSETT.
= FUHIGEBBROATEN 10ZNTHEH)->(abh)-»>2OENTHD )| ERENFT.

= tapeDWEIIR BB ZE S [tape]lC A TWET. MIHIRERZEZ BN TEETH, MiRlCEANEFNFN2EU LI REFFTHEDIBCLTTI.

= xEOManipulate CTldT—7F&20YyD L Tdragd &, BIRDKESNENNET.

m ##Biiprogram
1= ClearAll["Global %"]

miz- (*AYFORIBE[] T, REBIEFFETRTRTS+)
gbracket[x_List] := (»RREE+AYFORIE. T0Y5LOREEICGoodx)
ReplacePart[x[2], x[1] [2] - Subscript["[" <> ToString[x[2] [X[110211] <> "1", x[1, 1711
(+RIEBHFERBstepBERDHZ +)
posF[x_] := FirstPosition[x[All, 1, 1], F][1] -1

nia- (#out & TuringMachine[]DHHABAS+)
turing[out_] :=
Manipulate[
Block[ {now, tape, control, pos, state, contents, boxes},
now = out[step];
tape = now[2];
control = now[[1];
pos = control[2];
state = control[1];
boxes = Graphics[Table[Line[{{i, 0}, {i+1, 0}, {i+1, 2}, {i, 2}, {i, ©0}}], {i, 1, Length[tape]}]];
contents = Graphics[{Table[Text[Style[tape[[i]], Large], {i+ .5, 1}], {i, 1, Length[tape]}],
Green, Polygon[{{pos, -1}, {pos+1, -1}, {pos +1, -.5}, {pos + .5, O}, {pos, -.5}}1,
Black, Text[Style[state, Medium], {pos +0.5, -0.7}1}1;
Show[ {boxes, contents}]], {step, 1, Length[out], 1}]
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= main program
inj15)- Import["https://mixedmoss.com/mathematica/substb2a.jpg"]

)

out[15]=

005 £o% Qg 445 846 c
cely, Nk R, ke

= [9] FTIFEraseAllbEFER L. ZELARIOXFIITRanKHNIXEEL. [10] MoldxEalcEEHR, XFFIDEICOEMRD

niei- rule = {{s, a} » {1, " ", +1}, {s, ¢} » {2, " ", +1}, {s, b} » {8, " ", +1},
{1, a} » {1, a, +1}, {1, b} » {1, b, +1}, {1, c} » {1, ¢, +1}, {1, " "} » {3, " ", +1},
{2, a} » {2, a, +1}, {2, b} » {2, b, +1}, {2, c} » {2, ¢, +1}, {2, " "} > {4, " ", +1},
{3, x} » {3, x, +1}, {3, ¢} » {3, ¢, +1}, {3, " "} » {5, x, 0},
{4, x} » {4, X, +1}, {4, c} > {4, ¢, +1}, {4, " "} > {5, ¢, @},
{5, x} » {5, x, -1}, {5, ¢} » {5, ¢, -1}, {5, " "} > {6, " ", -1},
{6, a} » {7, a, 0}, {6, b} » {7, b, 0}, {6, c} » {7, ¢, 0}, {6, " "} > {9," ", 1},
{7,a} > {7,a, -1}, {7, b} » {7, b, -1}, {7, c} > {7, ¢, -1}, {7, " "} > {s, " ", +1},
{8, a} » {s, a, @}, {8, b} » {s, b, 0}, {8, c} » {s,c, 0}, {8, " "}>{9," ", 0},
{9, " "} > {10, " ", +1},
{10, a} -» {10, a, +1}, {10, b} » {10, b, +1}, {10, c} -» {10, ¢, +1}, {10, x} » {10, x, +1}, {10, " "} > {11, " ", -1},
{11, a} » {11, a, -1}, {11, b} » {11, b, -1}, {11, ¢} - {11, c, -1}, {11, x} -» {12, a, -1}, {11, " "} > {F, " ", @},
{12, b} -» {12, b, -1}, {12, c} » {12, ¢, -1}, {12, x} » {12, x, -1}, {12, " "} » {10, b, +1}
s
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nei- tape = " ", " ",b,a,a, b, c,a, ", e ey

substb2a = TuringMachine[rule, {{s, 3}, tape}, 126];
gbracket /@ %
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in24}- turing[substb2a]

step ]

out[24]




