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Fig. 2 Illustration of one-tape Turing machine.
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(1) begin
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(5) begin
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(7) AHIC1EBY; Ri—Ry; Ry—Ry;
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(9) end;

(10)  ZK 1 BB
(11) write “8(Ry, Ry, Ry)”; Ry:=8(Ry, Ry, Ry);
(12)  while R;%"§" do

(13) begin
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(16) Hic 1 iR ; write “0(R), Ra, Ry)”;
(17) Ry:=8(Ry, Ry, Ry);
(18) end;
(19) ks
(20) end.
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Fig. 3 Moves of the TM, M which simulates a
DCA(1), A in the proof of Theorem 1.



258 HHLBEFELRXE

KREATS. & s; OHEIC3 27 » 72ETSE (T
#S(14), (15), (16) icxtis) . HERTHR, 6 LOR
SiCEOAHOFEHE, EXEERELELTZ. T8
(19)TEIET 3 L%, BEOEAS 40 X7 v FEES
3.

Dbto#Es4s M2, A LRAUEEXZET
2.1

[F® 2] .LINCA()]=_L[FSA]

(GEH) HEED NCA(1), A=(Q, 0,4 Qa) ITXL,
ALRULEEEZHETIREN 4n BHRE TM,M
OHEEEZRT. MOAAF-7R2 I v
3250LF5. Fl1tr797 FRBANLENREAZ
N, B2r7y/7L0KETHICRE Q OFSES
T, UTICRTHEIRXDBEIN ZEREORES
LBAZINS. F21r 797 LOKFETHIEAZINS
FRREESLEEBDO S P, P, -, P(PiCQ) & T
3.
M BEFAMICTE (n 27 v 72ET), ROM
ANCHE > TIEIR Pay Pa-t, -, P, Pr Z3HE L, /A
¥ 5.

Po={8(se_p, sm )},

Pa-1= {8 (522 Sa-1» S} U ({0(s52 S0 2},
Yz (] Pu)

Pi= {6(5?—1: 5?: 5?“)} U( {5(5?‘—1, 3?: x)}:
V.ZEP“-I)

% Pi OFHER, FR1OEMICETS s; DHED
BELARICIEENS. ~y FEEIC 2EED, K
IBMREIBIEEROEB T LILKD, & Pi 232
Ty 7TTHET 3. 4n Z5 v 7HIC P1 QETELEK
T35 PINQaxd DLXICBRY, MRBRANEZHE
35 ULo@BEET2 M ALEULEELSE
T5. 1

Mar. 1983

FH1, EHE2IOVRDOFR1ZEB 3.

[k 11 L[DCA(1)]=L[NCA(1)]

DCA(2) i%, 1:&%1f L={0"1*|n=1} DS EL
ZETICEBMONTEOY, EH1, 2,5 FSA
LD HEICEABE N Ehbh3. Lcd-TRO
FR2%EB3.

(k2] (1) L[DCA(1)]SL[DCA(2)]

(2) LINCA(1)]& LINCA(2)]

4. ¢ v U

BFRA—- b= VCKXOFHINDIEEZ 7R,
ERFBRIC KL 3 b0, REHE kn BHRE Turing
BickzdD, 1=—-Ahd-t=2 b vitXk3d0D
%, ZhE TRV 2HrDE- BT XL 2HH30
RIS TS, KB TIE, REELER%E 1 EIC
FRE Ll hEBER JUERER VT A - b= | VIC
SOZWANEIREES 7 A0, LREEI/IFRE—
HTZCLERL, EREBOFLOERSTEEL
1.

2 F XM

1) Vollmar, R.: On Cellular Automata with A
Finite Number of State Changes, Computing,
Supplementum, Vol. 3, pp. 181-191 (1981).

2) Hopcroft, J.E. and Ullman, J.D.: Introduc-
tion to Automata Theory, Languages, and
Computation, p.418, Addison-Wesley, Reading
(Mass.) (1979).

3) Hennie, F.C.: One-Tape Off-Line Turing
Machine Computations, Inf. Control, Vol. 8,
pp. 553-578 (1965).

4) Smith, A.R.: Cellular Automata and Formal
Languages, Proc. IEEE, Symposium on Switch-
ing and Automata Theory, 11th, pp. 216-224
(1970).

(BAST4#6 A7 AZHM)
(BFS7T 49 A 6 HERER)




