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= #HBprogram
inj1921:- ClearAll["Global™ »"]

niozzp- (*AYFOBIEE[] T, RBRFBFTRTRTS+)
gbracket[x_List] := (+HKEB+AYFOLE. FOJ7LOMEEICGood )
ReplacePart [x[2], X[1] [2] - Subscript ["[" <> ToString [x[2] [x[1][2]11] <> "1", x[1, 1111

nieza- (#out ISl TuringMachine[] DH AN AS+)
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, @}, {i+1, @0}, {i+1, 2}, {i, 2}, {i, @0}}], {i, 1, Length[tape]l}]];

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, @}, {pos, -.5}}],
Black, Text[Style[state, Medium], {pos +0.5, -0.7}]1}1;

Show[ {boxes, contents}]], {step, 1, Length[out], 1}]

Subtraction(ZD#FhoBEDEFZ51<)

nioza- rule = {{1, " "} - {2, " ", 1}, {1, 1} > {1, " ", 0}, {2, " "} > {10, " ", 0}, {2, 1} » {3, 1, 0},
3," "}~»>{4," ", 1}, {3,1} > {3,1,1}, {4," "} > {4, " ", 1}, {4,1} > {5," ", 0}, {5," "} > {6," ", 1},
{5,1} > {6,1,1}, {6, " "} > {20, " ", 0}, {6,1} > {7, 1, -1}, {7, " "} > {7, " ", -1}, {7, 1} > {8, 1, -1},
{8 " "}y-»>{1," ", 1}, {8,1} > {8,1, -1}, {10, " "} » {10, " ", 1}, {10, 1} » {11, " ", @}, {11, " "} > {F, " ", 1},
{11, 1} » {F, 1, 1}, {12, " "} » {13, " ", 1}, {12, 1} -» {11, 1, @}, {13, " "} > {F, " ", 1}, {13, 1} » {13, " ", @},
{20, " "} > {20, " ", -1}, {20, 1} » {21, 1, 0}, {21, " "} » {F, " ", 1}, {21, 1} » {21, 1, -1}};

nio2s- tape = PadRight[PadLeft[{1,1,1,1,1," ", 1,1, 1}, 20, " "], 30, " "]
pos = FirstPosition[tape, 1][1];

oultezsi= {5 s s s s s s s s s 5L, 1,1, 1,1, 1, 1,1, s s s s s s s s )



2 | subtraction.nb

inj1927:- out = TuringMachine[rule, {{1, pos}, tape}, 100];
FirstPosition[out[All, 1, 1], F][1];
subtract = Take[out, %]

ouriozgl= {{{1, 12, @},

{{1, 12, @},
{{2, 13, 1},
{{3, 13, 1},
{{3, 14, 2},
{{3, 15, 3},
{{3, 16, 4},
{{3, 17, 5},
{{4, 18, 6},
{{5, 18, 6},
{{6, 19, 7},
{{7, 18, 6},
{{7, 17, 5},
{{7, 16, 4},
{{8, 15, 3},
{{8, 14, 2},
{{8, 13, 1},
{{8, 12, 0},
{{1, 13, 1},
{{1, 13, 1},
{{2, 14, 2},
{{3, 14, 2},
{{3, 15, 3},
{{3, 16, 4},
{{3, 17, 5},
{{4, 18, 6},
{{4, 19, 7},
{{5, 19, 7},
{{6, 20, 8},
{{7, 19, 7},
{{7, 18, 6},
{{7, 17, 5},
{{7, 16, 4},
{{8, 15, 3},
{{8, 14, 2},
{{8, 13, 1},
{{1, 14, 2},
{{1, 14, 2},
{{2, 15, 3},
{{3, 15, 3},
{{3, 16, 4},
{{3, 17, 5},
{{4, 18, 6},
{{4, 19, 7},
{{4, 20, 8},
{{5, 20, 8},
6,21, 9}, { 5 » 5 5 5 5 5 5 5 5 5 s s

{{20, 21, 9}, {

{{20, 20, 8}, {

{{20, 19, 7}, {

{{20, 18, 6}, {
{{20, 17, 5}, { 5 5 5 5 5 5 5 5 s s s s s

{

{

{

{

11
11,
11
11
b,
11
11,
b,
11
b1,
11
11
b,
11
b1,
b,
11
b1,
11
11
b,
11
b1,
b,
11
b1,
11
11
b,
11
b1,
b,
11
b,
11
11
b,
11
b1,
b,
11
b,
11,
11
b,
11,
P A B
11,
11
31,
11
11
b1,
11
11,
11,
s> s s 31}

P T )

-
-
-
M
-
-
-
-
-
-

E R R N L L L I R

-
-
-
-
-
-
-
-
.
-

-
-
-
-
-
-
-
-
-
-

-
-
-
M
-
-
-
-
-
-

-
-
-
-
.
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

M
MEEN

MM M

B R R R R R R R R
M -

MM

. .

. .

. .

. .

. .

.
:
i
:
.
.
.
:
.

-
-
-
-
-
-
-
-
-
-

M
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

M
-
-
-
-
-
-
-
-
-

.
-
.
-
.
.
-
-
.
R R R R RRPRRRRBRRERRRBRRERRBRRRBR
M M
M
M
.« .
. .
M
. .
. .
. .
. .
. .

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
M
-
-
M
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-

M
.
.
.
.
.

-
-
-
-
M
-
-
-
-
-

M
M M

.« . .

. . .

R R R R R RPRRRRBRRERRRBRRBRERRERRBRRRRBRRRRRR
M M

. .

. .

. .

. .

. .

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
.
-
.
-
-
-

-
M
-
-
.
-
.
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
.
-
.
-
-
-

-
-
-
-
-
-
-
-
-
-

M
R R R R RRPRRRRBRRRERRRBRRRERRRBRRRRBRRRBRRBRRRPBRRRRRERRBRR R
o . M

M

-

.

.

.

.

.

.

.

M
-
-
.
-
.
-
.
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
.
-
-
-

M
-
-
.
-
.
-
.
-

-
-
-
-
-
-
-
-
-

-
-
-
.
-
.
-
.
-

-
-
-
-
-
-
-
-
-

M

.

.

. M

R R R R R R RRRRRRRRBRRRRRRRRBRRRRRRERRRBRRRERRBRRRERRBRRBERRBRRB R

. .
. .
. .
. .
. .
. .

M
-
-
-
-
-
.
-
-
-

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{

-
-
-
-
-
-
-
-
-
-

M
B R R RRRRRRRRPRPRRRERRRRRRRREPEBPRRPRRRPBRRRERRRRRPRRERRRRRBRRRERRERRBRERRBR
PR R R R R RRRRBRRRRBRRERRRRRERRBRRBRRBRRBRRRREBRRRBRRRRBRRRBRRERRRRBRRRR

M

.

.

-
-
-
-
-
.
-
.
-
-

. .
. -
. o.
. .
. .
. .
. .
. .
. .
. .

-
-
-
-
-
-
-
-
-
-
-

{{2e0, 16, 4},
{{21, 16, 4},
{{21, 15, 3},
({21, 14, 2},
({F3 15,3}, {5 5 5 5 5 5 5 5 5 5 5 5 5

-
-
.
-
-
-
-
-
.
-
.

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
.
-
-
.
-
.

B R R R R R R R B
M
B R R R R R R R R
M
.
-
.
.
.
-
.
.
.

-
-
-
-
.
-
-
.
-
.

[y
[y
-
-
-
-
-
-

inj19s0;= turing[subtract]

step {}
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