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! Dershowitz, N. & Y. Gurevich (2008), A Natural Axiomatization of Computability and
Proof of Church's Thesis, The Bulletin of Symbolic Logic, vol 14, no 3.
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? Yao, A. C.-C. (2003), Classical physics and the Church-Turing thesis, Journal of the ACM 50,
100-105.

‘World of Mathematics $t°#4H =




2023 | #1451 | Bl

AT UE 96 3R A AE A S0 A B AR R v] LU DL I RALE s e ), H
BIAE R — RECHIRIL T X Fh B ARAEAE G A5 AT 28 NI (IR = vl e 2 A7
P R R LD, B AN R i B R d i K HUBROAT T SR . AR
W AT REAFAE AN TTAUB T 5000 BE LR, (E Al A1 22 AN 350 1 DA mT B R i
)T SCRINLAR T S S . RRERAE 1946 4E R fth 1931 4R A 5840 8 LSO 1 A
WP R AEAEAEN TAE M HE AU R, 5 “BRE” s “Hl
PR K SR 7E PR B KRR

2. AREBERMN

P R AE SR B2 1IN 1 DB R BOR AR 1 2%, (oA 4 /8 2] B R HLIE ?
o IR R M — [ 2 A N NP 5% o H b (Robin Gandy) 1954 4E7E (FHAR) 4%
B BB RS RN B EE - B R AR LS TR S A% B Al 5T
(Fellow) HIZE—4E8 X 52 S zeta pRBI 2 RO R, b AR ) 3858 — &
Blag. Fsr b, BIRWEERZEEAR, T —EHlEE s, KR

Al

RE
HLSE B e 1 R FT B 2 45 AR Y

BE (1912456 A238 — 1954456 A 78 ), (EHKFE, i
WA F R ELF Fo S et AT e AL AR R, RbIHRE
FRRELGEMT —FHRR, 3£ BEAMMKZRMEFHFF
EF, AR LSS, ELEDAERRAPRIES A EHNE
TR TAE, MECEMENMFEN, BZABMBERE DR
BT AB T, B ARRGHEE] R AEGFER, 1954 F R3] 42
FHEHT, 2 TFGRA, Hotd A fed ARG 283wt .
ALFEREAMRERTRL

AR —-—AZETEZHIHEAZR, %—, 1936 4F 6 Tit F &
( Computable Numbers ), # £ T & R LG AR A B Z MG EE,
R TN B, 1950 F AW F R E Mind LA ke
HAMEHL”, THLFAAIFRINEZTAR ; H=, 1952 F4)
“Chemical Basis Morphogensis”, iX # 3% & Fr454F 2| M kA %
0 AR A e R E

Pl R 1 5 [ B 2% [ ) 9 [ AN A s 4 2 AR A Ao s T AR o Aok T2 2 zeta
PR U VA SCEIEE) 1943 A (B ATy BRES. [
Bl R o L BEVT I TS BR 2 zeta pR BRI LAS 2 — > W LABEAT 1 FHOI L AR A 400 3
Ho XSG HMPrRARZS ~mFH. ZRaids, BRI KA, 3

*Turing, A. M. (1943), A method for the calculation of the zeta-function, Proc. Lond. Math.
Soc. (2) 48 180-197.
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Dr. A. M. Turing, O.B.E., F.R.S.

A1aN TuriNg was born on June 23, 1912, and was
educated at Sherborne and King’s College, Cambridge.
He was made a Fellow of King’s in 1934 ; he sub-
mitted his fellowship dissertation—a version of the
central limit theorem for the normal distribution—four
months after being placed as Wrangler in the Mathe-
matical Tripos. During his first years of research he
worked on a number of subjects, including the theory
of numbers and quantum mechanics, and started to
build a machine for computing the Riemann {-func-
tion, cutting the gears for it himself. His interest in
computing led him to consider just what sort of
processes could be carried out by a machine: he
described a ‘universal’ machine, which, when supplied
with suitable instructions, would imitate the behaviour
of any other; he was thus able to give a precise
definition of ‘computable’, and to show that there are
mathematical problems the solutions of which are
not computable in this sense. The paper which
contains these results is typical of Turing’s methods :
starting from first principles, and using concrete
illustrations, he builds up a general and abstract
argument. Many years later he used an elaboration
of the same ideas to prove the unsolvability of the
word problem in semi-groups with cancellation.

In 1936 he went to Princeton for two years; he
worked on group theory and logic, receiving his
Ph.D. for a dissertation on “Ordinal Logics”. In
this he showed that when transfinite induction is
used in logic for proofs and definitions, it is not the
ordinal up to which induction runs that has signi-
ficance, but rather the particular way in which that
ordinal is described.

He was awarded the O.B.E. for the work he did
during the War, and after it he was invited by the
National Physical Laboratory to direct the design of
an electronic digital computor (which he christened
“The Automatic Computing Engine”). Although the
theoretical aspects of its design were his chief con-
cern, he was also keenly interested in its electronics ;
and while the final construction was in progress

536 NAT

he turned to long-term problems, considering how
machines might be made to learn by trial and error
and the ways in which they could be compared with
human brains.

In 1949 he was made deputy director of the Com-
puting Laboratory at the University of Manchester,
where work on an electronic computor had just
started. He was elected Fellow of the Royal Society
in 1951. His last work was a mathematical theory
of morphogenesis ; the main idea was to show how
an originally uniform distribution of interacting sub-
stances may, as a result of diffusion, develop a
strongly marked pattern. He had already published
a version of the theory for distributions around a
ring, and was at work on the case of a cylindor;
using the machine to solve the appropriate differ-
ential equations, he was hoping to be able to exhibit
the spiral patterns based on the Fibonacci series
which are so frequently found in plants.

The marks of Turing’s genius were his originality,
his ability to control abstract thought by concrete
illustration, and his preference for always working
things out for himself. The freshness of his mind,
his love of inquiry, and his relish for the comic, made
him a lively and stimulating companion.

R. O. Gaxpy

* Turing, A. M. (1953), Some calculations of the Riemann zeta-function, Proc. Lond. Math. Soc.

* Booker, Andrew (2016), Turing and Primes, in Cooper and Hodges, 2016.
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% Turing, Dermot (2015), Alan Turing Decoded.

"Turing, A. M. (1936), On computable numbers, with an application to the
Entscheidungsproblem, Proc. Lond. Math. Soc. (2) 42, 230-265 19. A correction (1937), Proc.
Lond. Math. Soc. (2) 43, 544-546.
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