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Church Thesis was formulated in the pre-relativistic
(Newtonian) worldview

Turing Machine concept incorporates “ABSOLUTE TIME”

J

Believable that after General Relativity (GR) breaking
Turing barrier becomes conceivable.

GR = you can manipulate time (just like space)

Kurt Godel was fascinated with this feature.



New freedom (handle on the problem):

We can manipulate time in GR.
(Already in SR. But that is not enough.)

Fourth dimension: “moving in time”

Boldly: Assume for a second (only!!!) that
time travel exists.

Time travel — Beyond Turing computer.

Less boldly: Instead of time travel use
huge rotating black holes (observed).



Restrict attention for concreteness

--- task: deciding recursively enumerable
sets. E.g. the task is deciding all theorems
of FOL. Or deciding whether ZF set theory
IS consistent.

--- tools: huge rotating black holes.
Astronomical evidence exists for this, cf.
Internet under “spin of black hole”. Other
(than BH) relativistic hypercomputers: anti
de Sitter spacetime, inflatons, quintessence.
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General outline of the Thought Experiment
(Hypercomputation).
Details come later.



Key Tngredient: (SR Time Warp)
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TIME WARP (Tower Paradox, |
effects of gmwﬁg on time)

CLOCKS HIGHER in a GRAVITATIONAL WELL
TICK FASTER

5/

Cbrnpu:';er 4 Fi:“t‘e\
=
e
s
o~
¥ N =
r£
£
¥ 3
ok
R-oamnmr 2> |Slow

time
/@’Qﬁm



Cyg) b

3entml Fosi{'io m‘os sy stem

)
the heavier @

‘u\t. bl'ajel' SPee

Tncrease the efrcd::
efFect we 3ct

THOUGHT EXPERIMENT for fast
computaf:ion: The programmer

‘throws’ his  slave- computer 1o o
hialn orbit. Communicates via radio.



onl
Pite j s
s\oeeol

=

up ),@\
Neutron star



Apso
v
o ;
INFINITE |
\
speed A
| i
- ﬁ%
(o i)
no limt )

infini'l:e.
%,rﬁwitq“t-i‘ !}ﬂ"ﬂs

BLACK HOLE ) pull here

150N .
event horis Clocks

~Freezf’—

Proarammt!'}s view
COmPu‘l‘tl‘tS‘ VIiEW



Survive tidal forces? — Huge black hole
(practically no tidal forces, no spaghettifying!)

Problem: Enough time for enjoying having
received the result.

Needed: cushioning effect, i.e. repellent force. A
second effect counter-acting gravitation.

Plenty of solutions for this, e.g. rotating BH
(centrifugal force for cushion) or electrostatic
repulsion
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SUMMARY

Gravitation can be used for speeding up time
Black holes provide unlimited resource for this
effect

Undesirable side-effects of falling into a black
hole can be eliminated by choosing exotic black
holes (with a repellept, cushioning force)

All this is not a fairy tale, it can be
mathematically verified via GR (no misuse of
idealizations). Physical realism checked in
Németi-David: Relativistic computers and the
Turing Barrier, JAMC to appear.

New, high precision cosmology: No Big
Crunch, space is infinite, conditions for
relativistic computer friendly.

Universe is infinite both in time and space.
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Spacetime theoretical elaboration of the same
Thought Experiment.
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wrist—watch time
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inner evenl horison

chen Programmer ceaches
inner event horizon

hence avoidable by
infalling observer

signals sent by Computer
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FiGuRE 6. DPenrose diagram of slowly rotating black
hole along the symmetry axis. The red line represents a
segmnent of the life-line of the Programmer, and Lhe blue
line represents the life-lineg of the Computer. The time
passed ou the red line is finite, while the time passed on
the blue line, ie. for Computer, is infinite.
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future singularity thislight signal
(spacelike, unavoidable) does not reactProgrammer

Ficure 1. Penrose diagram of Schwarzschild
black hole. There is no point in the spacetime
whose causal past contains all of an upward-
infinite future-directed curve.



\Simlole. BH metric
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Simple Black Hole metric
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Electrically charged Black Hole metric:
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Some people with results on relat.
Computers:

Hogarth (Cambridge)
Pitowsky (Israel)

Shagrir (Israel)

Earman (Pittsburgh)

Norton (Pittsburgh)
Malament (USA)

Etesi (Hungary, Dept. Phys.)
David (Hungary, Dept. Phys.)
Tipler

Barrow

Jifi Wiedermann
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Logical Foundation of General Relativity

RELATIVITY for LOGICIANS

Available from us
(manuscript)
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