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AMFE I, M ERBEEOEDYICONT, 3 20FFEZRY EiIF 5. FRFROHEFICTHGE LT, AR
3ODERMNBIRD.

FH1HTIET 2R OBEWRRZIY LF 5. 8 1 EITES - 1aH & ORI TH 5. Barendregt 13 8 [FfEAL
RI(EQB) 72 L OHMAIST & T AXFHEOER A~ T 2 @B R E 5272, LLens, o5 2728
FITSEREE AT IR WD ENEZITHENIO LGNS, 1T, 5% A —IZX%F L, Barendregt OE iR % Ik
BLEFT-2ERmCTH D TEHZEMBEWR) &, TNZHIR L [T e/ —HZEMENR) 28AT 5. HEM
BRGNS EENEZ T T MERNEII R - SN2 & &, T R —IHZE B GRAME RE & 2 VDT T & -
TLEAHT S, S5\, FroA—IHZEMEWRA S SICHIR L7 T (9 gFIEZE R E RG] 2w TiE, Th
MNEEEMEE DT T IEDIIRAREO FETIIRERTE 2V, W) BRI E 2D T A THEE 2D,

52 I CIT A EEUR DO BRI 5 Hilbert O 10 MEAEY EiF5. Hilbert % 10 MEMTIP) &%, 5
Z SN EBEAR DS LS ER=0 &9 Diophantus HFERAEBEME A ONG A HERE X & ) RERIE
T&d 5. Matiyasevich I% Davis, Putnam, Robinson D54 Mz Hilbert & 10 FEAZ S ERICHER- L=, Lo
LW, FRRAOMALRR T 2 HiH 2 55 S A BEICLEE L7854 O Hilbert O 10 [ HTP (Q) O EARRE
PEIIRIRIECTH 5. 8 2 BRCIIAEREUA Q DE/ER R IZKF9 5 Hilbert O 10 B HTP (R) 122\ C, FHE ATRENE
HEOBLRNOHRD., [V w77 #ER RICHT 55 10 R HTP (R) D Turing &ET HTP(Q) @ Turing
FEIZE > TRBICRED Z EN Miller IZE>THBN TN D, Z 2Tz, HTP(Q) @ Turing IREXA Y = %
Vw7 228558 R A5 HTP(R) @ Turing IREIC L > TUEE A EIRE-TLE D, ¢WVWHZLZE2RT. £

HTP (Q) SR EARRETH H Z & D, Banach-Mazur 7 — L% AW E AT 6 52 5.

B3 ESCIIBEOFEOME L 6 A— b~ b Z2HY EF 5. HIRAERR G OEOMEL L, cObIBTESNZH
FRARRR EOSCFHIT, GIZBWTHMNTZRT LI R bORKROEA L LTERSIND. FEORMBEIIERN O
KXEWHETHLOT, ZOHERN - BXSHEIROLEMEINARICE 26N 5. FlxiE, Anisimov [T FRAER
BEGCOFEDOHENEAISFETHL I L, CHRARBETHL Z ENFEMETHL Z EERL, £7-Muller & Schupp
1% (# 0 Dunwoody DFEE & A T) HRRAMEE G OFFORMBENIRABMEETHL 2 & &, CHELGHHEBRET
HLZENFHETHLZ AR L. BEGITHL T6A—Fh~ by L1, @EOARA— b~ M6 DOILER
FIA2L VAT =22 bDTHD.GA— b~ M ATFHEOBF TL P2 Z —DEIZ G DOITE T CTERT
L2 EMTE, ANIFHNEFAED STz & K TIREED D LU A X — DN EAL L2 HIE AT U % 2 8
4 %. Elder, Kambites, Ostheimer |ZAFREMEEH OFBFEOREN 2 n A — b~ b TEREENDHZ L L, HRPE
B0 LTFTOFENEHBAT —NWEETHAZ ENEMETHDZ L E2/R LT, L LS, 5 OFERIT&f#0
EEIC BT D Gromov DZIEAIE KETHIEFEL TWDT20, WS SAMERTH Y, YIS L IS WER. 5
3 ¥ ClX Elder, Kambites, Ostheimer OFEHICKIT 3, EHEMA MR HOLEH LWIEHE 52 5.
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We study some relations between computation theory and abstract algebra. This paper comprises three parts.
Part one is about some semantics of simply—typed lambda calculus. Barendregt provided a sound, but not
complete, semantics for the simple type assignment system A —. Two new semantics that we call term—space
semantics and proper term—space semantics are introduced. We show that A — is complete but not sound
with respect to term—space semantics and is complete and sound with respect to proper term—space semantics.
Part two is about Hilbert’s tenth problem (HTP) over subrings of the rational numbers Q. In 1970,
Matiyasevich proved the undecidability of HTP. Contrastingly, the undecidability of HTP over Q is still
open. Miller proved that, for a generic subring R of Q, the Turing degree of HTP over R determines that
of HTP over Q. We show that, conversely, the Turing degree of HTP over R for a generic subring R of @
almost determines that of HTP over Q.

Part three is about word problems for finitely generated groups and G-automata. For a group G, a G-automaton
is a finite automaton augmented with a register that contains an element of G. Such an automaton can update
the register content by multiplying an element of G and accepts an input word if it can reach a final
state and the register content is the identity element of G when the entire input word is read. Elder,
Kambites, and Ostheimer showed that if a finitely generated group H has a word problem accepted by a
7 n—automaton, then H is virtually free abelian of rank at most n. However, their proof is somewhat indirect
because it depends on Gromov’ s polynomial growth theorem. We give a new, elementary, and purely
combinatorial proof to the theorem.
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