


DEEP SCIENCE 1: PROBLEMS
THE ROOT OF DIGITAL SCIENCE: LOGIC /ALGEBRA

AND MATHEMATICS

PROBLEMS:

1.

All classical and modern computer architectures (MCA) such as Dual Rail Computing
(DRC), Dual Rail Reversible Computing (DRRC), Quantum Computing (QC), DNA
Computing (DNAC), Biocomputing (BC), Cryptography (KR), Al COMPUTING are
essentially based on the classic Single Rail Computer with the single-digit BIT: (0,1) and
are affected by the same problems. Higher METASYSTEMS-traceable to Boolean
logics/algebras (,,LAW OF THOUGHTs*) as the root of digital Science do not exist for
these systems.

SEQUENTIAL LOGIC (FLIP-FLOPS) and ALGORITHMS can not be traced back to an
ALGEBRAIC/COMBINATORIC FORMULA.

Classical BOOLEAN LOGIC/ALGEBRA with binary constants (0,1) is not powerfull
enough to represent complex systems. Single rail BIT values are points. One dimensional
logic/algebra is not sufficient to compute complex multi particle/element systems.



DEEP SCIENCE 2: SOLUTION

NEW DEEP SCIENCE, NEW COMPUTER HARDWARE, NEW ALGEBRAIC
ALGORITHMS ARE NEEDED FOR DEEP TECH

1. "The Thue Morse (TM) Sequence S: 01101001... is a binary sequence
and a UNIVERSAL CODE observed in complex systems.

2. SOLUTION: NEW BOOLEAN LOGIC/ALGEBRA by SCALING INTO
HIGHER DIMENSIONSs for HIGHER DIMENSIONAL BITs

EXAMPLE: SWITCHING ALGEBRA (based on SHANNON), the ring sum
system

SA1 =1[{0,1}, AND, XOR, ,,1% 0,1] > State of the art, one dimension
« SA2 =[{01,10}, AND, XOR, ,,10% 01,10] > new, Dual Rail, two dimension

« SA3=[{0110,10001}, AND, XOR, ,,17001% 0110,10001] > new, Quadro Rail,
three dimension

e SAn... new, n Rail, n dimension




* Swati Chaturvedi quotes: "Deep tech companies are
based on a scientific discovery or a real technological
innovation".

D E E P TEC H * The patent-application (WIPO: W02025061229) based
on a scientific discovery of anew TM LOGIC/ALGEBRA,

intends to solves the core problem of digital logic by
using the new n-dimensional physical BITs.




MODERN COMPUTER
ARCHITECTURES
(MCA)

* Al breakthrough with
unclear results. Modern
Al architectures have
made incredible
breakthroughs. But the
results often remain a
"black box" whose
functionality is not fully
understood.

PICTURE: PIXABAY
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CORE PROBLEM

* The binary Boolean switch logic (bits 0 and 1) reaches its limits.

* [tis not powerful enough to solve the complexity of multi-
particle/element problems in a comprehensible way.
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PROBLEM: Al KNOWLEDGE IS NO LONGER A TRACEABLE KNOWLEDGE

1. PROBLEM: ONE DIMENSIONAL BITs (0,1)
KNOWLEDGE IS NO LONGER A TRACEABLE KNOWLEDGE 4
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SOLUTION: NEW LOGIC/ALGEBRA Al KNOWLEDGE BECOMES TRACEABLE KNOWLEDGE

2. SOLUTION: MULTIDIMENSIONAL BITS (01,10),
(0110,1001)...

KNOWLEDGE BECOMES TRACEABLE KNOWLEDGE 4

\ TRANSFER

— USER
KNOWLEDGE RECEIVES
TRANSFER TRACEABLE KNOWLEDGE
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TM MULTIDIMENSIONAL AI SYSTEMS



OUR SOLUTION:
Multidimensional bits and
TM LOGIC/ALGEBRA.

* We overcome binary logic with a multivalued
Thue-Morse logic. A classical bit only knows 0
or 1. Our multidimensional TM bits can map
multiple states at the same time.

* Example: Dimension 2 uses a new Dual Rail
Bit with the values (01, 10). New switches,
new technical BITS, new TM computers.

e BIT VALUE: 01 BIT VALUE: 10




TM DUAL RAIL: BIT STRUKTU/BIT STRUCTRE DIMENSION D1- D4
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CLASSIC LOGIC: False (0) or True (1)

* A statement A is either true (1) or false (0). A contradiction
IS not possible.

* Example: The sun shines A= 1 or it does not shine A=0.
* STATEMENT: doesn‘t shine (0) shines (1)
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TM-LOGIC: Resolving Contradictions

* Our TM logic can map complex relationships and

contradictions. Example: On Earth, the sun always shines on one
side (true) and on the other side (false) at the same time. A new
Dual Rail Bit (01) can be used to elegantly describe this
simultaneous state, AA'=01 or AA'=10.

e Statement: A A*=(01) A A*=(10)

7
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EXAMPLE: NEW TM
COMPUTING POWER

* Through a physical "Parallel BIT redundancy: (0,1),
(01,10), (0110,1001)...", new logical/arithmetic
(unification of multiplication/addition) and special
computing services such as algebraic flip-flops
(unification of sequential and algebraic calculations)
can be realized in Metastructures.

 OurTM logic enables a unification of logical and
arithmetic operations.

e Complex, sequential processes (ALGORITHM
SOFTWARE) can be converted into simple,
algebraic formulas. The result is a transparent and
comprehensible computational structure that works
in both directions (forward/backward), bidirectional k. i)
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TM SCALING: AND, TOFFOLI, FEYNMAN

K ¢ P =f(A.B), P=A AND B
A _( KIKJETAT] P
0 1 0 0 0
B 0 ] 0 1 [0
0 1 1 0 0
0 1 1 1 1
P DIMI: SINGLE RAIL
K
u2al k2k1 b2bl alal p2pl
AA R | BB | AA | PP
ki1:K — pl:P* [0} 1 01 01
T 0 [ 01
A [ 01
> 1 ) 10
>‘< PP’ = AA’ AND BB’
N KK' BE' AAT d 24
N | 1
k2:K pi:P i 3
2 1
BB'
b2b1 & 4
adadazal DIM2: Dual Rail
AL K4K3K2K1 bAL3b2b1 adadalal pdpdplp
K1:K pi:p  [KKKK[BE B BAAAA[PP PP
K2:K* p2:P’ 0110 | o110 | 0116 | 0110

k3:K"

0110 0110 1001 0110
0110 1001 0110 0110
0110 1001 1001 1001

PP'P'P = AA’A’A AND BB'B’B
KK'K'K|BE'B'BJAAATA[ PP PP

kd:K

2 6 6 [ [5

e 3 6 9 6

pa:P 6 9 3 6

LI} 6 9 9 9
BB'B’ R
bJEJEZI‘)}I DIM3: Quadro Rail

SKALIERUNG: AND (n+1) = ANDn, (ANDn)’

DIMENSION 1: SINGLE RAIL

A A
S T .

DIMENSION 2: DUAL RAIL

‘I‘:.r"".! '1. el ;
CC-NOT = TOFFOLI C-NOT = FEYNMAN

LALIERUNG:
OFFOLIL: CC-NOT (n+1) = CC-NOTn, {CC-NOTn)'
EYNMAN: C-NOT (n+1) = C-NOTn, (C-NOTn)’
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SCALING
FLIP FLOP

(EREERERRT (S5'S'SS'SS8")

QIO OO DI0101)

{RR'R'RR'RRR")"|

(RR"R'ER"RRR")

DIMENSION 4, BIT (0110000 L10010110) = {1,150
NEL
TM RS OKTA RAIL BASIS FLIF FLOF

SKALIERUNG TM RS OKTA RAIL BASIS FLIF FLOF NAND

DIMENSION 1. BIT q0.1)
STAND DER TECHNIK
SINGLE RAIL RS FLIF FLOP
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DIMENSION 2 BIT (00005 = {1.2)
MEL
TH RS DUAL RAIL FLIPF FLOP

ECE 1S
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DIMENSHIN X BIT (0110, 1000) = (6.9
NEL
Al RS QUADRD RAIL FLIF FLOP

SKALIERUNG RS BASIS FLIP FLOP NAND
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FURTHER
APPLICATION: TM-
DNACOMPUTER
ISOMORPHISM OF
THE
CHARACTERISTICS
OF "DNA" and - TM

COMPUTER

Complementary structures

Multidimensional 1D, 2D, 3D...

Multidimensional Automation Models
Higher-value codes for Metastructures

The dimensions are linked

Fractal

Foldable

The THUE MORSE TM sequence, a universal code

The THUE MORSE TM sequence, the basis of a
mathematical constant

A large number of scientific publications establish a link
between DNA and the Thue Morse sequence
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OTHER
SPECIAL
APPLICATION

« TM DUAL RAIL COMPUTING

« TM DUAL RAIL REVERSIBLES COMPUTING
* TM QUANTEN COMPUTING

« TM BIO COMPUTING

« TM ROBOTIK

* TM ALGORITHMEN/SOFTWARE
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DEEP SCIENCE: SYSTEM
ENGINEERING APPROACH BETWEEN
SCIENCE AND DIGITAL TECHNOLOGY

e COMPLETE FORMALIZATION (AXIOMS,
RULES, THEOREMS; CORROLARE) OF TM
LOGIC/ALGEBRA

* TRANSFORMATION INTO SET THEORY;
MATHEMATICS; APPLIED SCIENCES SUCH
AS: COMPUTER SCIENCE; PHYSICS,
CHEMISTRY

* GOAL SYSTEMS ENGINEERING APROACH
IN SHORT TIME: TO CREATE THE DETAILED
SCIENTIFIC BASIS FOR THE CALCULATION e
OF COMPLEX SYSTEMS (MULTI-
PARTICLE/ELEMENT SYSTEMS)

< «J ( Xy K )4 (u a "f_") iy
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Enormous market potential for traceable TM Al

(Quelle: www.straitsresearch.com, modified)

Digital Signature Market

PROBLEM: LOGISCH
Forecast 2025-2033 NICHT MEHR NACHVOLLZIEHBAR
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http://www.straitsresearch.com/
http://www.straitsresearch.com/

BUSINESS MODEL:
Licensing of our TM

technology.
SCIENTIFIC DEEPENING

The TM technology may be licensd to
leading hardware manufacturers and
software vendors.

At the same time, the scientific
deepening in the field of bio and
quantum will expand the application
possibilities of TM technology.




MONEY

AND IDEA

* Research billions are not
able to generate the idea
necessary for the next
big breakthrough.

* Brilliantideas are
priceless, but capital
gives the ideas wings.

* Pictures: Adobe Stock
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We need to know more to
understand complex systems.

Through the new TM Logic/Algebra
we will know more.
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