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matematika = formalis rendszer
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<formal_system.py>



Alphabet

variables X I Tyaiia

individual constants e (identity)
function symbols i (inverse, product)
predicate symbol =

others (5 )5

logical symbols ¥, —

Derivation rules

(MP) 0,(¢ — v)= v (modus ponens)
(G) 0 = Vx¢ (generalization)

Axioms I. (logical)

csoportelmélet: v 6-w-0)

PC2) (0= (y—=x)—2(0—-v)—(9—X))

(PC3) ((—¢ —-vy)— (y—9))

(PC4) (Vx(0 — v) — (0 — Vxy)) (given that x is not free in ¢)

(PC5) (Vx¢ — ¢) (given that x is not free in @)

(PC6) (Vxo(x) — ¢(¥)) (given that whenever a free occurrence of x is
replaced by y, y is free in ¢(y))

(El) X=X

(E2) =5 (sl vitsilln) = (B0 W20y Ssuenlly)

(E3) t=85— (@ (ur,uz,....t,...up) = O (uy,u2,...,5,...4,))

Axioms II. (of group theory)

(G1)  p(p(x,y),z) = p(x,p(y,2)) (associative law)
(G2) ple,x)=x (left identity)
(G3) plilx),x)=e (left inverse)
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a szamitast végz0 absztrakt gep modellje

Turing-gép






X ——>——»f(x)






UTM
Universal Turing Machine


















vFe{u-recursive functions}



CHURCH-TURING TEZIS



vFe{u-recursive functions}

N({u-recursive functions})= megszamlalhatdéan sok

N({functions})= kontinuum sok



(%)

legfeljebb polinomialis lassulassal
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==

[étezik UTM ami minden mas TM-t képes szimulalni

!

ha tudunk késziteni UTM-et, akkor lesz egy gepunk
ami barmilyen kiszamithato fuggvéenyt képes
Kiszamitani



fizikal rendszer  ~ UTM



hogyan®



Example: state table for the 3-state 2-symbol busy beaver reduced to 5-tuples

Current state Scanned symbol

A

O O o

0
1
0

Print symbol Move tape Final (i.e. next) state

1
1
1

R

Pl [ ot [Bi5 o )Y (8] ] (1] o

B

I o o >» O

5-tuples
(A,0,1,R,B)
(A,1,1,L,C)
(B,0,1,L,A)
(B,1,1,R,B)
(C,0,1,L,B)
(C,1,1,N, H)



Example: state table for the 3-state 2-symbol busy beaver reduced to 5-tuples

Current state Scanned symbol Print symbol Move tape Final (i.e. next) state] 5-tuples

A 0 1 R B (A,0,1,R, B)

1 1 L c (A, 1,1,L,C)
B 0 1 L A (B,0,1,L,A)
B 1 1 R B (B,1,1,R, B)
C 0 1 L B (C,0,1,L,B)
C 1 1 N H (C,1,1,N, H)
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5-tuples




odel numbering
9

Ln

L. 372 5T LT
Ly Tn) =
L3, ..
L2,
enc(xy,



enc(TM1)=2138935/...]139638



enc(TM1)=2138935/...]139638

binary(2138935]...]139638)=
1010001011101...111011101



kétallapotu fizikai rendszereket kdnnyen talalhatunk
(ol spin)



kétallapotu fizikai rendszereket kdnnyen talalhatunk
(ol spin)

ezzel az UTM allapotait és ‘programjat’ modellezhetjuk
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1010001011101...111011101



a trikk hogy lehet talalni egyszerG
rendszereket amik izomorfak az
egyszert UTM alkatrészekkel
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miert”?

Digital Universe hipotezis
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A szamitogepek UTM-el izomort fizikai
rendszerek



Kitero
Komplexitasi osztalyok
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hossza
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T(N) « 1
TnN)«n —> L \
Tn) «n* —> P —— tractable

T(n) « " ——> EXP —— intractable

vik¢gy — ——— > uncomputable



a komplexitasi osztaly a
orobléma sajatja, de az
algoritmusra szamoljuk
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time(n)=T(N)
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time(n)=T(n) —> PTIME
meéret (n) —>  PSPACE

energia (n)



TIME  sziUkséglet

|

SPACE  sziikséglet

parhuzamositas



NP

nem-

determinisztikus
algoritmussal
polinom 1do



NP Problems




graf izomorfia
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dobozrendezés graf izomorfia
SZINezes

euler cycle
faktorizalas
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dobozrendezés graf izomorfia
SZINezes

euler cycle
faktorizalas

NP Problems

SZOrzas
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qubit




qubit

J

(@ + e



qubit P = Q@+ B@

ahol a és [3 eleme C
és absz negyz=1

ha nem lenne komplex akkor csak kor lenne






sokszor le kell futtatni mert csak O v 1 lehet az eredmény
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+1
+0.2
+0.5
-0.8
+0.4
-0.7

X X X X X X

+lll
i R = N =

+

-0.2
-0.5
-0.8
-0.4
-0.7

Total: -

3.6



QU © E(s)= Z hs. + Z Ji 88
,- Y

]

% Adding another weight, J, which

multiplies the product of the two
switch settings.







NP teljes probléma



Best configuration
of bits out:

Quantum bits in:

Supply ENERGY program



Magnetic field

A

/
Superconductor
Biasing Biasing
current | o e | current
Josephson
junction
£
c @
. — o g
One period of 4 58
voltage variation © o° g S S
correspondsto " i )
: T m—— -~
an increase of ) _§".@ 2
one flux quantum SCH
=9 éu



mitdl kvantumos a kvantumszamitogép?

kisérleti metafizika

[&teznek komplexitasi osztalyok?



