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https://en.wikipedia.org/wiki/Boolean_algebra
https://en.wikipedia.org/wiki/The_Laws_of_Thought

A)lyeBpa Boole

https://en.wikipedia.org/wiki/Boolean algebra

QEUTEPEUOUOEG TTPACEIC: YAIKI) ouveTTaywyn, ATTOKAEIOTIKO H
(Exclusive OR — XOR), looduvapia (equivalence)

r—y=-rvVy
rpy=-(z=y)=(@Vy r(-zV-y)=(zA-y)V(-zhy)
r=y=(zdy) = (xAy)V(~z Ay
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https://en.wikipedia.org/wiki/Boolean_algebra

A)lyeBpa Boole

Nopol (Kat’ avaAoyia pe ouvon aiyeBpa pye + avri vV Kal * avTi A)

Associativity of Vv
Associativity of A
Commutativity of v
Commutativity of A
Distributivity of /A over V.
Identity for V'

Identity for A

Annihilator for A

Tunpa MabnuaTikov

zV(yvz)=(zvy)Vz
zh(yhrz)=(xAy) Az

rVvy=yWvcec

rhy=yhcc
zhlyvz)=(zry)VieAz)

V0=

zhl=uzx

zA0=0




A)lyeBpa Boole

Nouol (dev 1oXUouUV 0T ouvhon aAyeBpa e + , *)

Annihilator for - zv1l=1
[dempotence of Vv rWr —r
[dempotence of A AT =T
Absorption 1 zh(zvy) =z
Absorption 2: Wiz hy =

Distributivity of V over A 2V (y A z) = (2 VvV y) Az V z)
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A)lyeBpa Boole

Ki &Aool vopol! Complementation 1 Az =0
Na 10 ouptAfpwpa :  Complementation 2 W —x =1
AITTAR dpvnon: —(—z) ==z

VY = —(x A y)

Alaypdauparta Venn yia
TTPACEIC OTNV AAYERPQ .

Boole :

Nopol De Morgan:
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A)lyeBpa Boole kot
YNOLOKES AOYIKEC TTOAEC

X X
XAY xXVy by —1X
Y Y

Figure 3. Logic gates

X X
XAy xXVy X —X

Figure 4. De Morgan equivalents

G\ T uApa MaBnuaTikdv




Avtiotpeypotnra (reversibility)
VTOAOYLO UMDV

o Quoikn Kal AoYIKA avTIOTPEWYIUOTNTA
https://en.wikipedia.org/wiki/Reversible computing
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https://en.wikipedia.org/wiki/Reversible_computing
https://en.wikipedia.org/wiki/Landauer’s_principle

Ynouokd kokAopato

_ —} And gate
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Mor gate

_|1+_ DC voltage
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=ouree [:}” (Not gate)
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https://en.wikipedia.org/wiki/Logic_gate#Symbols
https://en.wikipedia.org/wiki/Flip-flop_(electronics)
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https:/ /en.wikipedia.org/wiki/7400-
series_integrated_circuits
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BA. https:/ /en.wikipedia.org/wiki/Logic_gate#Symbols xat
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https://en.wikipedia.org/wiki/Logic_gate#Symbols
https://en.wikipedia.org/wiki/Flip-flop_(electronics)
https://en.wikipedia.org/wiki/7400-series_integrated_circuits
https://en.wikipedia.org/wiki/Robert_Noyce
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Logic diagram for a full adder. =

https:/ /en.wikipedia.org/wiki/ Adder_(electronics)
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Integrated circuit from an EPROM memory microchip showing the memory blocks, the supporting
circuitry and the fine silver wires which connect the integrated circuit die to the legs of the packaging
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e D DVOLAOTIKA

Automata theory
KOKA@pATd
(covOLAOTIKI) AOYIKT] _ ( e \\\
- combinational logic) —
° AKO)\OD@IC[KC'[ Combinational logic
KUK}\d)}.lC[TC[ /\<Finite—state machine /
—
(C[KO}\ODGIC[KI”'] }\OYIK]"] » Pushdown automaton /
- sequential logic) (" Turing Machine y
! ) '
DAorIOtel PVITHI: Movtela vroAoylopwv

Tunpa MabnuaTikov




H pnyavn tov Turing

Tape

(T Reac

Program

/write head

b

alajal]a -+ Input/Output Tape

Reading and Writing Head
moves in both directions)
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Finite Control

https:/ /en.wikipedia.org/wiki/ Turing_machine
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Universal Turing Machine

HEAD
TAPE /a
| | |. I | l I | ! I 1
§Code number of a Tu achine M IinJt to M Output
| | | | | 1 | 'a . ‘u ]
Scanned
bol Current Current Current
symbo state A: state B: state V:
Tab le Of U Write Mowve Mext Write Mowve Mext Write Mowve MNext
Print Sk. Erase symbol tape state | symbol tape state symbol tape state
!
Le.l:t ng ht tape symbol is blank 1 R A 1 R P P R M
! tape symbol is 0 1 R E 0 L K 1 L N
tape symbolis 1 X R C E R H X N @]
tape symbol is X 1 L D E N u 0 R F
tape symbolis ¥ 1 L E 1 R S ¥ R H
. etc,
Control unit

https:/ /en.wikipedia.org/wiki/Universal Turing machine
“...the origin of the idea of a stored-program computer used by John von Neumann

in 1946 for the "Electronic Computing Instrument" that now bears von Neumann's
name: the von Neumann architecture.lll ”

|
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https://en.wikipedia.org/wiki/Universal_Turing_machine
https://en.wikipedia.org/wiki/Stored-program_computer
https://en.wikipedia.org/wiki/John_von_Neumann
https://en.wikipedia.org/wiki/Von_Neumann_architecture
https://en.wikipedia.org/wiki/Universal_Turing_machine#cite_note-Davis-1
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Cenitral Processing Unit

‘ Control Unit

It

Dulput
‘ Arithmetic/Logi \
Devica ¢ Unit Device

Apyxttektovikr) von Neumann
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von Neumann

bottleneck
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(decode)
ektéleon (execution)

---------------------

amoOnkevon (store)

wn

Am\ovotevpevn Control bus S
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otadi®V eKTeNEONG Address bus &
eVTOAI|G prxavr)g ¥ v
ot CPU wn
Data bus b |

Apxttektovikr) von Neumann
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Apyrtexktovikn H/'Y

REGISTER

Data In
e e it ‘ RAM
Instruction Register Bt Coaka
1 0
MULTIPLEXER $ -
Decoder a »113
4
U
s1]5
=
LOGIC - - -
— Accumulator /
Central Processing Unit | 3 :
" Data Out MEMORY

] CoutriolBus ] DataBus [] Address Bus REGISTER
[nyn : http://www.simplecpudesign.com/simple_cpu_v1/index.html
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Cache (level 1)
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Instructions & Data %@

Instructions & Data /

Instructions & Data /
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AnoBnKevLTIKOG YWPOG : OKAN|pOl O10KOL, Ca»%%
SSDs, CDROMs, usb sticks, xAr.
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Apyrtektovikn H/Y

i el 'l Front-side
G ra phlcs Generator EEREEEREEEEEEE
card slot

Chipset

High-speed
graphics bus
(AGP or PCI Northbridge

Express)

(memory
controller hub)

2 XNMATIKO dlaypappa unTpIkng kaptag PC

Internal
Bus

Southbridge

(1/0 controller
hub)
IDE
SATA
UsB — Cables and

Au d;‘.‘:oﬁé%rggé ports leading

CMOS Memory off-board

PCl Slots M

Mnyn : https://en.wikipedia.org/wiki/Motherboard Super 1/O

.._‘:

Serial Port
Parallel Port

' ' Fl Disk
TuAua MaBnuaTikcov ) o) ‘Keyboard
Mouse




Intel founders

Apyrtextovikn H/'Y

s o

Gordon Moore in 1978

Eutropika diabéaiun (2023) CPU 1n¢ etaipiag Intel yia PC

TuApa MaBnuaTikov
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Arthur Rock in 2003
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[I€pa and v apyrtektovikr von Neumann:
Avtiovpfatikn — tpomtdtunn vroioyiotikn (Unconventional computing)

explain unconventional computing with images

I'm sorry, | am a text-based Al language model and do not have the ability to display
images. However, | can describe unconventional computing and its different branches in

detail.

Unconventional computing encompasses a wide range of computing paradigms and
technologies that depart from the conventional Von Neumann architecture, which is based
on a stored program and a central processing unit (CPU) executing instructions in a

sequential manner. Some of the branches of unconventional computing include:

1. DNA computing - This branch of computing uses DNA molecules to store and
manipulate data and perform computations. In this approach, chemical reactions are
used to perform operations on the DNA.

2. Quantum computing - This branch of computing leverages the unique properties of
quantum systems, such as superposition and entanglement, to perform computations.
Quantum computers use qubits instead of classical bits to perform computations.

3. Optical computing - In this approach, information is processed using light instead of
electricity. Optical computing has the potential to be faster and more energy-efficient
than electronic computing.

4. Memristor computing - This type of computing uses memristors, which are circuit
elements that can change their resistance based on the flow of current, to perform
computations.

5. Molecular computing - This branch of computing uses molecular systems, such as

molecular electronics and molecular biology, to perform computations.

These are just a few examples of unconventional computing. Each of these branches of
unconventional computing offers unique benefits and challenges, and the field is rapidly

evolving, with new technologies and approaches being developed all the time.

| MM MA IVIQOTN A TIKWV 2%

unconventional computing. 0 23
ATIQVTAOELG TOY ChatGPT Jan 3

hitps://chat.ope

explain unconventional computing with public domain sources

Unconventional computing refers to computing paradigms and technologies that depart
from the conventional Von Neumann architecture, which is based on a stored program and
a central processing unit (CPU) executing instructions in a sequential manner.
Unconventional computing encompasses a wide range of computing approaches, including
quantum computing, DNA computing, molecular computing, optical computing, memristor

computing, chaos computing, and more.

One example of unconventional computing is DNA computing. DNA computing is a branch
of computing that uses DNA, biochemistry, and molecular biclogy to solve computational
problems. DNA molecules can store and manipulate data and perform computations by
performing chemical reactions. In 1994, researchers demonstrated the use of DNA to solve a
simple mathematical problem, and since then, DNA computing has been used to solve

increasingly complex problems.

Another example of unconventional computing is quantum computing. Quantum
computing leverages the unique properties of quantum systems, such as superposition and
entanglement, to perform computations. Quantum computers use qubits (quantum bits)
instead of classical bits, which enables them to perform certain types of computations much
faster than classical computers. For example, quantum computers can efficiently solve

problems that are intractable for classical computers, such as breaking cryptographic codes.

Optical computing is another example of unconventional computing, in which information is
processed using light instead of electricity. Optical computing has the potential to be faster
and more energy-efficient than electronic computing because light can travel faster and

carry more information than electrical signals.

These are just a few examples of unconventional computing, and the field is rapidly
evolving, with new technologies and approaches being developed all the time. If you want
to learn more about unconventional computing, | recommend starting with the Wikipedia

articles on the various types of unconventional computing and the general cvcept ofe

ersion.

nai.com/chat 3
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[I€pa and v apyrtektovikr von Neumann:
AvtiovpBatikny — TpotoéTunn vroloyiotikn (Unconventional computing)

PT explain unconventional computing with images

ITwo ...oopPatikr) avadntnon:
) , _ ) o ) 1. https://en.wikipedia.org/wiki/Unconventional _computing
images. However, | can describe unconventional computing and its different branches in 2 https:/ /link.springer.com/ referencework /10,1007 /978-1-4939-6883-1
detail 3.  https://link springer.com/book/10.1007/978-3-319-33924-5

I'm sorry, | am a text-based Al language model and do not have the ability to display

Unconventional computing encompasses a wide range of computing paradigms and Emergence, Complesity and Computation £CC
technologies that depart from the conventional Von Neumann architecture, which is based :
Encyclopedia of SPRINGER

on a stored program and a central processing unit (CPU) executing instructions in a Complexi i REFERENCI

sequential manner. Some of the branches of unconventional computing include:

Andrew Adamatzky_Editor

1. DNA computing - This branch of computing uses DNA molecules to store and oY ﬁ% r*
manipulate data and perform computations. In this approach, chemical reactions are Andrew Adamatzky Editor d!? {
used to perform operations on the DNA. UnConVQnthnal b5, an{on entional

2. Quantum computing - This branch of computing leverages the unique properties of

quantum systems, such as superposition and entanglement, to perform computations. Com putl ng Com putlng

Quantum computers use qubits instead of classical bits to perform computations. AVolume in the Encyclopedia of Volume 1: Theory
. . . . . ) ) . Complexity and Systems Science,
3. Optical computing - In this approach, information is processed using light instead of Second Edition

electricity. Optical computing has the potential to be faster and more energy-efficient
than electronic computing.

4. Memristor computing - This type of computing uses memristors, which are circuit ) Springer
elements that can change their resistance based on the flow of current, to perform
computations.

5. Molecular computing - This branch of computing uses molecular systems, such as

molecular electronics and melecular biology, to perform computations.

These are just a few examples of unconventional computing. Each of these branches of
unconventional computing offers unique benefits and challenges, and the field is rapidly

evolving, with new technologies and approaches being developed all the time.
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https://en.wikipedia.org/wiki/Unconventional_computing
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
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[Tapdoerypa: Intel’s neuromorphic
computing architecture
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[Tapaoeryua: Intel’s neuromorphic computing architecture

https:/ /download.intel.com/newsroom/2021/new-technologies /neuromorphic-computing-loihi-2-brief. pdf
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