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Computability of Turing Machine on Cantor Sets
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Abstract : In view of computability for functions f ;= (f ¥ —» £’ on the set £ , this method cannot be applied for
introducing computability on uncountable sets M like the set R of real numbers. The above concepts will be extended to
uncountable set by using infinite sequences of symbols of names and by defining computability for functions which transform
such infinite sequences with Type-2 machine. In recursion theory the concept of an “effective Gédel numbering”~ N — P
is fundamental. This number & is defined uniquely up to equivalence by the universal turning machine theorem. We generalize
the number ¢ to notations of the computable functions f := PRI by means of ~." and the representations of certain
continuous functions f := ¥ — ¥, where ¢, & € {w,*}. This is the presentation and notation of Type-2 machine.
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Table1 The controlling instructions of
improved Turing machine
WA W
aeHr aLHr aeHr i
N we | ne | ge | ge HAES RS B | KA
start H H any any left
start | 0,°,9 0,°°,9 | any any 2 left
start | 0,"*,9 ° any | any 1 left | 1p,
start L] 0,°,9 | any any 1 left | 1p,
start ° ° any any H right | 2p
Ip, | any | 0,°,9 | any any 1 left
Ip, | any . any any H right | 2p
Ip, 10,°9 | any any any 1 left
1p, ° any any | any H right | 2p
2p [0,°9,] 0,59, | any any right
2p ° . any any left |point
H H
point| any any 2 any H left |plusl
point| any any H any left [POINT
point| any any 1 any right
plusl | any any 1 any left
plusl | any | any H any 1 left |plusl,
plusl,| any any any any H right |point
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e e |G 1| AR 2 | 4R 3 | 4RAH 4 X N mgpy, | any | any | any 9 9 0 | left |9plus,
R i Wi | M i ?&%3 40 4[5 5 3K i Iplus,| any any any 0 1 right | 1find9
RE| - - wo |FIAE SRS B | RS . .
e | Me | S| M .
POINT| any | any 1,2 any left Oplus,| any | any | any 0 ! rfght 9find9
POINT| any | any H any left |printp Iplus, | any aj‘.y aj‘.y 1 2 “.%ht ”:‘T‘.d9
printp| any any any any ° right | head )
head L] L] any any left |multi )
H H Iplus,| any any | any 9 0 right | 1plus,
multi | any L) any any left )
multi | any |1 | any | any mut, - OPlusjany | any Lany |9 L |0 rieh s
multi | any 9 any any multi, Iplus,| any any aj‘.y 0 9 “.%ht ”:‘T‘.dg
multi | any H any any halt )
multi, 1 any | 0,1,H | any . m,p, 9plus, | any any any 0 9 rfght 9find9
multi,| 1| any | 9 | any mp, [Pusfanyanypany Lol D jriehe ol
multi,| 2 any | 0,1,H | any ° m,p, .
multi, |9 | any | OLH | any | o mp, [Pus|any panypan 8o p ekl
multi;| 9 any 9 any m,p, )
multi;| 0 any | 0,1,H | any ° m,p, 9plusy| any any at‘i’ 9 8 rfght 9plus,
multi, 0 any 9 any m,p, 1find9| any any | 0, any right
multi,| H any any any right |nextm 8’.H’
multiy| 1 any | 0,1,H | any ° m,p, 9find9| any any any right
multi,| 1 any 9 any myp, OS’H’ lof "
multi, 2 any 0,1, H any ° myp s 1find9| any any o any eft | mult,
multiy,| 2 any 9 any mgp,, .
9find9| any any 9 any left | multi,
multi,| 9 any | 0,1,LH | any o m,py,
multi,| 9 any 9 any m,py, ?
multi,| 0 any | 0,1,LH | any o m,p, 5 3k
multi,| 0 any 9 any m,p,
multi,| H any any any right [nextm [11 Klaus Weihrauch. Computable Analysis:An Introduction[M].
nextm| any | any |01, any | 0 right New York: Springer, 2000.
SH ~[2] Oliver Aberth. Computable Analysis[M]. New York:
nextm| any any (] any left | multi .
m,p, | any any any any 9 left |multi, Mcgraw-Hill - 1980.
m,p, | any any any 0 9 1 left |multi, [3] Lenore Blum, Felipe Cucker, Michael Schub, et al.
mp, | any | any | any 1 9 2 left |multi, Complexity and Real Computation[M]. New York: Springer
mp | any | any | any eft |Iplus, . . _
m,p, | any any any 0 9 > Teft |multi, [4] Ning Z.hong. Recursively enumerable éubsets of.‘aiq in t\.)vo
m,p, | any any any 1 9 3 left |multi, computing models: Blum-Shub-Smale machine and Turing machine
[J]. Theoretical Computer Science> 1998, 197: 79-94.
mp, | any | any | any | 8 9 0 | left |lplus, [5] #oAl, 2 BaGhEE S ASPLELE M), Jbat: e
m,p, | any any any 9 9 1 left |Iplus, ez A L 2003
. ‘ T i g
mp, | any | any | any | 0 9 0 | left [muli, [6] %E$ PR LS IAIE R TE ), IR S A A
mp, | any | any | any 1 9 1 left |lplus, AL 2006(26): 192-194.
ol e e e ey T R PO R L s, S R K
mp, | any | any | any | 9 9 z left |lplus, FARBHEDUCR ., 2004 (3): 275-277.
: [8] AN, FBREL HIE RHUHIE Klein— Gordon /7 FE[J]. £E
myp, | any any any any 9 left |multi, o, -
myp, | any | any | any | 0 9 9 | Tleft |oplus, AR FARBIERR, 2007(2): 268-269.
myp, | any any any 1 9 0 left |9plus, [9] B, BT, oy, %, @iﬂl*ﬂ@im%ﬁ[]]%
IR S HAR : 2RI, 2006(23): 132-133.
mop, | ey L any pany |9 L 9 L 8 L IR OO gy X, H 4 U SETREBLAGH SR ),
PIT R B . 81—
mpe | any | any | any | 0 5 T et [ plus, JTERHEAR B, 2008(14): 81-82.
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