\f@ OV ALENCE™

TN S M <PRITREC =T



U e RNLpUABET WUTH O Ac Bupow

Q?VQE'sBﬂT\NG © ORDPS OV 6. L ARCER ALAARBET S

Z: {a)\nc}

G COD

g

Woep =

o\ 0O

oo oMot



Eﬂmb\wé N _OasTRSTRNED
— G%c.@?ﬂo&

STR G PRPROMIE

\’_’/-j

ob..-



TN S Restster WheHive

Canw STvre Tm ITD N TusT
THREE RKREGISTERS

Cpg SHIET LEET S1a MULTIPWY BY &
QSSY ME Yy =0 ) ¥a=0

X, bEC(\ (K'k'\)%‘\‘q‘\

| v, =X ¥ 2

Kals 1RC e (2D -

2 Y7, =\
YA D, INC v, (X+3D v =0
X4+, NG gy ¢ v
X44. \DECVb(x-x;,X%B ? =Ny
xS, [Ny (D » =0
X+6.

Cots st ET RIGHT VIE DRIDE BY 3



RMm & €<
\ D erur RN (s

A ALY Y
F\ ?a © o ?T') ?ﬂ‘*’j

CovTENTS OF ReesTeR &

WwrnerRE \q\ B3
SxTovTE INSTR. S

AND WwE fRe peovT 0

C{—\/t\) S \MNUVLHTE B Y

I INCR LA
pﬂ‘\':\ A —> ?ﬂ-\k_?\(’x
AR K}E—C\r[s s
)_Pﬂ_,‘,‘}\)(-)( — ?K'H-SX
Paxd = Pors”
AYRN
Prrm+t - X

Lo HALTING conDITION

DeTAls N SYRPLEMEITRC. \ B ES



Universal Machine

* |In the process of doing this reduction, we
will build a Universal Machine.

* This is a single recursive function with two
arguments. The first specifies the factor
system (encoded) and the second the
argument to this factor system.

* The Universal Machine will then simulate
the given machine on the selected input.
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Encoding FRS

* Let A_._“ AAN?—U‘_Y ANN“—UNV_ _Am:“—uzvv be
some factor replacement system, where
(a;,b;) means that the i-th rule is

ax — b
* Encode this machine by the number F,

N: WQ_ MF ‘NQNH H@N o Nw MNM_ Nw WH Nw 2n+1 Nw 2n+2
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Simulation by Recursive # 1

 We can determine the rule of F that applies to x by

RULE(F, x) =pnz (1 <z < exp(F, 0)+1) [ exp(F, 2*z-1) | x ]

* Note: if x is divisible by a;, and i is the least integer for which this is
true, then exp(F,2*i-1) = a; where a; is the number of prime factors
of F involving p,i.4- Thus, RULE(F,x) = i.

If X is not divisible by any a;, 1=isn, then x is divisible by 1, and
RULE(F,x) returns n+1. That's why we added pap+1 P2n+2-

e Given the function RULE(F,x), we can determine NEXT(F,x), the
number that follows x, when using F, by

NEXT(F, x) = (x // exp(F, 2*RULE(F, x)-1)) * exp(F, 2*RULE(F, x))
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Simulation by Recursive # 2

* The configurations listed by F, when
started on x, are

CONFIG(F, x, 0) = x

CONFIG(F, x, y+1) = NEXT(F, CONFIG(F, x, y))

 The number of the configuration on which
F halts is

HALT(F, x) = n y [CONFIG(F, x, y) == CONFIG(F, x, y+1)]

This assumes we converge to a fixed point only if we stop
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Simulation by Recursive # 3

* A Universal Machine that simulates an
arbitrary Factor System, Turing Machine,
Register Machine, Recursive Function can

then be defined by
Univ(F, x) = exp (CONFIG (F, x, HALT (F, x) ), 0)

* This assumes that the answer will be
returned as the exponent of the only even
prime, 2. We can fix F for any given
Factor System that we wish to simulate.
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