Computer realization of the simplest self-printing Turing machine in Matlab
clear all

Progr_J=["al","in1","a1","J21_1","1";"a1","in2","a1","J2_1","1";"a1","in3","a1", "33
_i","1";"a1","in4","a1","J4_1","1";"a1","in5", "a1","35_1","1";"a2", "in1", "a2","J1_
2","1";"a2","in2","a2","J2_2","1";"a2","in3", "a2","J3_2","1"; "a2","in4","a2","314_2
", "a2","in5", "a2","35_2","1"];

for i=3:2:284

Progr_J=[Progr_J;[strcat("a",num2str(i)),"inl",strcat("a",num2str(i)),"J1_1","1";s

trcat("a",num2str(i)), "in2",strcat("a",num2str(i)),"J2_1","1";strcat("a",num2str(i
)),"in3",strcat("a",num2str(i)), "33 _1","1";strcat("a",num2str(i)),"ind",strcat("a"
,hum2str(i)),"J4 _1","1";strcat("a",num2str(i)), "in5",strcat("a",num2str(i)), "J5_1"
,"1";strcat("a",num2str(i+l)),"inl",strcat("a",num2str(i+1)),"J1_2","1";strcat("a"
Jnum25tr'(1+1)),'in2 ,strcat("a",num2str(i+l1)),"J2 2","1";strcat("a ",num25tr(1+1)),
"in3",strcat("a",num2str(i+1)),"33_2","1";strcat("a",num2str(i+l)),"ind",strcat("a
",num2str(i+l)),"J4 2","1";strcat("a",num2str(i+1)),"in5",strcat("a",num2str(i+1))
,"35 2","1"17;

end

PI"OgI" type 0 [ lnlll nwxn lllnzll "1n1" lllll,lllnzll nwxn ||1n3n lllnzll ||1||;||1n3|| II*II,Il1n4II,
1n3" ll1||,||1n4ll "*","1n5" llln4ll "1";"1I'15" "*","1" ||a1n ll1ll],

Progr_type 1=["1","*" "2" "inl", "1";" 2", "*" 3" "in2", "1 3,k 4" [ "in3t, "1 ;"4
APRELREINE TVER "1";"5","*","6" "inGt, Uttt R, T, e, ML T, R, e, e, "
LG, RN MG Mgt MM NN AN M@t Mindt,tAM;t1et, TR, 1, M2, I, R, 12",
"16","1";"12","*","13","12","1";"13","*","14","16","1";"14","*","15","1n2" "1";"15
AN MQEM MM MMiMiE MM M17M M1EM 1M U17Y, UM, U18M,"13", "1 "18", ", 19", "16
AT TLOM, RN M@ Min3t, ATt 20M, R, M2, 2, Ay 2, R, 22 e, A 22,
LM23M,MA4M T2, R 4N MEt, T 24N R M5 indt, 25, Rt e, M
1M M26", KT 27 6N, Ay 27, R, 28N BT, 28, kT M 29T e, L 29", K
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1","1 "-"35" RN MZEN MM MM MIEN M Mg Mggu MqN.nIZu wkn wIgn oy mqu.nggu mxn
,"39","16","1";"39","*","40","1","1";"40","*","41","2","1";"41","*","42","16","1";
AT, AN A3 M
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JUATT A6, AN AT, R AT N3N N A8 R MA9T 16T, 1 49", kT M5t M3t M
"5@","*","51","2","1";"51","*","52","16","1";"52","*","53","1","1";"53","*","54","
16", "1 BN KN MGG AN NN NGEN Mk MpER MpN MM NGEN HgN NGZH NG mpu.np7n
LMGEM, AN ML G8N AN MEQT MGt MM UGQN AN MRt MGM MM vggn nkn wgqu wpn wgpn.
"e1M, AN, ME2", M6, "1 62", X", 63", "5, " ";"63","*","64","16","1";"64","*","65",
"6","1 "'"65" RN MEET MM MM NEE", TR 67, 16", 1 67, X", 68", 6", 1" 68", "k
","69","16","1";"69","*","70","7","1";"7@","*","71","2","1";"71","*","72","16","1"
JUTM, RN BN Mg NN N3N N Mg Mg NN NgAN NN MG mgn mpuanggn ke wggn
QML AN TE, R 77 e, L 7, R, 78, et A 78, kT M 79" M, 1 79", "
K MgQM MQN MM NgQN MM MM MM MM NgYN MkM ng)M MIgh Miningpn kv wmg3ym mgn wqn
;"83","*","84","16","1";"84","*","85","10","1";"85","*","86","2","1";"86","*","87"
,UON, ATy g7, R el M1, ML 88t kT 8t YT M1 ggn kT Mgt 3N 1" gQ" "
KoMt MM MIM QLN AN MQM MQn M1t NgR" ) "*","93","1","1"-"93" kN mgqn Mg gt
"g4qn, mxn mggn mgm o nq "-"95" mkn mggn mpn o nq ";"96","*","97","9","1";"97","*","98","1
2","1";"98","*","99","9","1";"99","*","100" "e","1";"100", "*", "191","2"," "1"; 101",
KM M1@DM QM MM U1@2", MkM, "193","13","1"; 183", "*", 104", 9", "1"; " 104", "*", "105"
,"5","1";"1@5","*","1@6","2","1";"106","*","107","9","1";"1@7","*","1@8","14","1";
"108","*","109","9","1"; 109", "*", "110", 4", 1"; 110", ", "111", 2", "1 1, E T,
"112","9","1"; " 112", ", 113", "5, 1 113", Tk, 114", "9, "1 114", kT, " 115", 9"
,"1T;MA15T, AT M116", M2, M e, kT, 117, e, Ay 17, kT, 118", 16", 1" " 118
","*","119","9","1";"119","*","12@","10","1";"12@","*","121","2","1";"121","*","12
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2","10", "1 122", A 123", M8, M 123, TR, 124", M1, M 124", M, 125", il
,"1"-"125" mxn "126" "ML AT MA26", MM, 127, M0, ML 127", A, 128", "7, "1 128
","*","129","1@","1";"129","*","13@","in2","1";"13@","*","131","2","1";"131" M
132","1@","1";"132","*","133","6","1";"133","*","134","1@","1";"134","*","135","1n
3", "1t M135T, R "136", M2, M 136, kT, M 137, M1, ML 137, A, 138", s, M1
38", "KM "139" "10","1"; 139", K", 140", "ind", 1" 140", kT, 141", 2", ML 14, R
L1427, 10", ML 42" R 43T AN N 143, TR 144" 10", "1 144", R 145" )"
1n5" "1MUIA5M, RN M146M, M2, M1 146N, KT, 147", 10", 1 47", R, 148" "3, "1
"148","*" "149","10","1";"149","*" "150", "~
1", "1"; 150", MK, 51", M2, M L5, Rt M52 e, ML 52", A 53 2
CE R L7 RN R RS LV RN E L LTS R R LRI LIS LT UND L R TR L
157","17","1";"157","*", "158" "~
1","1"; 158", "*", 159", 17", 1" 159", k" "1e0", 2", "1 168", X", 161", 2", "1 "
61", *","162", 17", "1 162", M, 163, M3, M1 163N, MK, 164", 17", 1 164, Nk
"165","11","1"; " 165", "*","166","2","1"; " 166", "*", 167", 17", "1"; 167", "*","168","
"Mt U168, R, M169", 17", M1 169", X, 170", 15", 1 170, tx T, 171, 2,
ZAM, R L7 L7 L T2, R 73 A, L 73N, R 74, 7, A T4
"175","14", "1 75", R, 76", M2, M 76, R, 77, 7, A 77, R, T8,
moMAM;MA78M, MR, MA79M 17, M 179", kT, 188", 13", "1 ;180" , X", 181", 2", "1 "
81", "x", 182", 17", "1"; 182", k", 183", ", 1" 183", K", 184", 17", 1" 184", k",
"185","12","1";"185", " "*", "186","2","1";" 186", "*","187","17","1";"187","*","188","7
"LMAM; U188t kT, M189", M17",M1"; 189", ", 190", 10", "1 ;" 190", X", 191", 2", "1 ;"1
91", k", M192" 17T, MIM; M A92", AT 193" Mgt 1M M 193", MK, 194N, 17", A" 194",
"195","16","1"; 195", X", 196", 2", "1"; " 196", "*", 197", "17", "1"; 197", "*","198", "9
"LMAM; U198, KT, M199M  M17M, M1 199", M 200", 17", 1" ;" 200 ", X", 201", 2", 1" ;"2
@1","*","202", 10", "1";"202", "*","203","11","1"; " 203", "*", 204", "10", "1"; "204" " *"
,"205","11", "1 "205", K 206", 2", "1 206, "X, 207", 10", 1" 207", X", "208" , "
1","1";"208","*","209","10"," ";"209","*","21@","12","1";"21@","*","211","2","1";"
211", "M, "212", M0, L 212", R 213N, 2N, A 213", R, 214 e, LT 214,
", "215", 13", "1 215", kT 216", "2" "1t t216M, MK, "217", 18", 217", k", 218",
"13","1";"218","*","219","10","1";"219","*","220","14","1";"22@","*","221","2","1"
$U221M, MR M222M M1, ML 222", AT M 223 " M4 M N 223 ", kT 024" M1, 1" 224",
AN MDQGM MIGM MQM;MQQ5M MM MDDE" "2" "1MT226M, MR, M227", 10", A 227", R, 228
","15","1";"228","*","229","1@","1";"229","*","230","16","1";"239","*","231","2","
1";"231", "k, "232", M1, ML 2320, T, 233" e, 1 233", KT, 234", 18", "1"; " 234
MM MD3EM M7M MM U235M AN v)3En "2" 1My t236M, MK, 237", M3, 237, kT 23
8","9","1";"238", "*","239" "9 "," MLM23QM, AN MDA4QM MM M1M; 240", X", "241", "2, 1"
;"241","*","242","3","1";"242","*","243","1@"," ";"243","*","244","10","1";"244","
K MDAGM MM MM MDAGT AN NDAEM MM MM U2AEM, KM M2A7" MO, MM 247", KT 248" "
17", "1 248", KT 249" M2 MM 249" R MD5Q" 1", "1 ; " 250", K", 251", "2
251", "E" M52 1@, MM 252", KT 53 L7 M 253N, R g M ]

[

B oue

Progr_type_1_comma=["-1","*" "-1" "-1","-1"];
Progr_type_2=["-1","in1","-1","in1","-1";"-1","in2","-1","in2","-1";"-1","in3", " -
1","in3","-1";"-1","in4","-1", " in4","-1";"-1","in5","-1","in5","-1";"-1","-1","-
R R R A A LR U RS LD RIS D RIS LR Rl SIS R R
1M, A A e e e e e 1, e, 1, e, 1

1", 7, e, 7, e -1, e, -1, e, e -1, e, -1, e, a1 -1, e, -
1","1e","-1";" -1, "1, -1, L, e -, 2, e, 2, - 1, 13,
1","13","-1";"-1", 14", " -1, "5, -1 -1, e, -
1","16","-1";"-1","17","

||)||14n’n_1u;u_ n n15u "
||)||1 n n_ ||,],
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PI"OgI" type 5 comma= ["3283" ll*ll’lllll’lla284ll’lllll;lla284ll,ll*ll,llell)lllll,ll1ll];
Pr‘Ogr‘ type end [ueu nxn "9","*","9"];

Progr_types_specially printed=[Progr_type_0;Progr_type_1;Progr_type_1_comma;Progr_
type_2;Progr_type_5_comma];

for i=1:length(Progr_J(:,1))/5
Progr_J((i-1)*5+1,4)=Progr_types_specially printed(i,1);



Progr_J((i-1)*5+2,4)=Progr_types_specially printed(i,2);
Progr_J((i-1)*5+3,4)=Progr_types_specially printed(i,3);
Progr_J((i-1)*5+4,4)=Progr_types_specially printed(i,4);
Progr_J((i-1)*5+5,4)=Progr_types_specially printed(i,5);
end

for i=1:284

Progr_type _3(i,:)=["-1",strcat("a",num2str(i)),strcat("a",num2str(i)),"1","1"];
end
Progr_type_4=["al","-
i","a1","2","1";"a1","1","a1","4","1";"a1","2","a2","1","1"; "a1","3", "a1","3","1";
"a1","4","a1","s5","1";"a1","5","a1","6","1";"a1","6", "a1","7","1";
"a1","7","a1","8","1";"a1","8","a1","o","1";"a1","9", "a1","10","1"; "a1","10", "al",
"in1i","1";"al","11","al","-
i*,"1";"a1","12","a1","ip2","1";"a1","13", "a1","in3","1";"a1", "14","a1", "in4", "1";
"a1","15","a1","in5","1";"a1","16","a1", "a1","1"; "a1","17","a1", "a2","1"; "a2","-
i","a2","a3","1";"a2","1","a2","12","1"; "a2","2", "a2","1","1"; "a2","3","a2","-
i","1";"a2","4","a2","in5","1";

"a2","5","a2","ing4","1";"a2","6","a2","in3",""1"; "a2","7","a2","in2","1"; "a2","8","
a2","in1","1";"a2","9","a2","a1","1";"a2","10","a2","a2",""1"; "a2","11", "a2", "11","
i";"a2","12","a2","13","1";
"a2","13","a2","14","1";"a2","14","a2","15",""1";"a2", "15", "a2","16","1"; "a2","16",
"a2","17","1"; " a2", " 17", "a2", " x", "1 ]

P2=[1];

for 1=2:2:282
P=Progr_type_4;
P(find(Progr_type_4(1:36,:)
P(find(Progr_type_4(1:36,:)
P(find(Progr_type_4(1:36,:)
P2=[P2;P];

end

strcat("a",num2str(i+l));
strcat("a",num2str(i+2));
strcat("a",num2str(i+3));

"a1"))
"a2"))
"a3"))

Progr_type_4=[Progr_type 4;P2];
Progr_type_4(max(find(Progr_type_4(:,4)=="*")),4) = "0";
Progr_type_4(max(find(Progr_type 4(:,4)=="a285")),4) = "0";
clear P P2;

Progr_type_4=[Progr_type_4;Progr_J];

for i=1:282
Progr_type 5(i,:)=[strcat("a",num2str(i)),"*","1",strcat("a",num2str(i+1)),"1"];
end

Progr=[Progr_types_specially printed;Progr_type_3;Progr_type_4;Progr_type 5;Progr_
type_end];

% Checking if there are no contradicting (or only multiple) lines in the program
("Progr") of the Turing machine: %

for i=1:length(Progr(:,1))

Program_check_count=i
num_of_Progr_lines(i)=1ength(find(and(Progr(:,1)==Progr(i,1),Progr(:,2)==Progr(i,?2
))))s

end

if isempty(find(num_of Progr lines>1))==

else

error ('Error Progr')

end % End of program checking. (If there is no error message, the program is
right. This code continues running.) %
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for i=1:15 % This number (now 15) should be such high that the number of (*)
characters in the here defined "Tape" (now 5*65536=327680) is higher than the
maximum value of the variable "step" below (now 220000). %

Tape=[Tape, Tape];

end

position=1; state="inl";

for step=1:220000 % This must be a satisfactorily high number for complete
running. (Higher than 5+255*284*3 is enough.) %
step_and_position=[step,position]
read=Tape(position);
progr_line=find(and(Progr(:,1)==state,Progr(:,2)==read));
state=Progr(progr_line,3);
Tape(position)=Progr(progr_line,4);
if Progr(progr_line,5)=="1"
position=position+1;
elseif Progr(progr_line,5)=="-1'
position=position-1;
else
position=position;
end
end

Tape=Tape';
a=find(and(Tape(:,1)=="*",Tape(:,2)=="*"));
Tape(a(2):1length(Tape(:,1)),:)=[1;

% Checking if all lines of the program ("Progr") of the Turing machine can be
found in the output ("Tape") without contradiction: %
Progr=[Progr_types_specially printed;Progr_type 3;Progr_type_4;Progr_type 5];
for i=1:length(Progr(:,1))
Output_check_count=i
num_of_Progr_lines_in_output(i)=1length(find(and(Tape(:,1)==Progr(i,1),Tape(:,2)==P
rogr(i,2))));
index=find(and(Tape(:,1)==Progr(i,1),Tape(:,2)==Progr(i,2)));
if num_of _Progr_lines_in_output(i)==0
error ('Error in output, missing program line')
else
for j=1l:num_of_Progr_lines_in_output(i)
if Tape(index(j),3)==Progr(i,3) && Tape(index(j),4)==Progr(i,4) &&
Tape(index(j),5)==Progr(i,5)
else
error ('Error in output, contradiction')
end
end
end
end % End of the checking. (If there is no error message, the output is right.) %



