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* 36 H'Y pe Asrtovpyiko Xvotnuo MS Windows 11
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avatedel oto KHA (PA.
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Windows
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Topéag EmioTiiung YmroAoyioTwy Kai ApiOunTikig AvaAuong
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IIepreyoueva

1. Eloaywyn Kail ETTIoKOTTNON

[TAnpo@opia, loTopIKA OTOIXEIO, APIBUNTIKG cuCTAMATA
(2/8/16-1k0), aAyeBpa Boole, apxitektovikn H/Y,
hard/firm/soft-ware, emritreda yYAwoowv (pnxavn/assembly),
UETAYAWTION/DIEPUNVEI

2. AvaAuaon tTpofAnuatwy, AAyopibuol,
Opyavwaon Kal OOHEC OEOOUEVWV

3. Awooec Kal yEBoodoI TTpoYPANMATIOUOU
2TA0I0, KUKAOC (wr¢ AoyIoIKOU

Tunua MabnuaTikdv
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Ilepreyoueva

4. N\eitoupyika 2uoTtnuara, NAnpogoplaka

2uoTNUaTa
E¢oikeiwon pe DevC++

5. TNAETTIKOIVWVIEC Kal OIKTUO UTTOAOYIOTWYV

Aour), ToTToAoyid, TTPWTOKOAAQ, TTPOTUTTA, OPYAVWON
dlaxeipion Kal AsIToupyia

6. To AladikTuo (Internet) Kal 0 TTAYKOOUIOC

010G (World Wide Web)

Web1.0/2.0/3.0 , uttnpeaieg Kal EQAPUOYEC UTTOAOYIOTIKOU

vépouc (cloud)
Tunua MabBnuaTikwy

' ApioToTéleio MNavemaTtrhpio ©eagoalovikng
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2.TOYOC N OVATTTVEN:
1. AvaAuTIKNG OKEWYNC KAl IKAVOTNTA ouvBeong

2. VOOTPOTTiaC oa@nVvelag Kal auotnpeng (TUTTIKAG)
OlATUTTWONC

. ONMIOUPYIKOTNTAC, OXEOIAOTIKAC PAVTATIAC

. MEBOOIKOTNTAC OTNV EPyaTia

. OECIOTNTWYV AAYOPIBUIKAC OKEWYNC-TTPOCEYYIONG

. IKavOoTNTAC (ATTOO0TIKNC) ETTIAUCNC
TTPOLRANUATWY PE EUBU (aTTAG) TPOTTO KAl

eAaxlOoTOTTOINON TTOPWV
Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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Owyeic ¢ ITAnpogopioac

Déu Janus, escultura al Vatica (Catalan)

o A€CIKO TplavTa@uAAidon

mAnpo@opia n [pliroforia]l 025 : 1. oToixeio, urpvuua (€idnon, avakoivwaon, dNAwaon, ava@opd KTA.)
TTOU TTEPIEXEI KAl JETABIOEI MO yVWON YIA KTT. ] YIA KT.

e 2TNV KABouIAoupEVN

«TTANPOQoOpia» gival Eva apnenuUEVO OUCIAOTIKO TTOU GNUAiVEl OTTOIAdATTIOTE TTOCOTNTA OEOOUEVWY,
TTpoypapuatwy H/Y ) Keipévwy TTou attoBnKeUovTal, HETAPEPOVTAI ] UPIOTAVTAI ETTECEPYAOIQ O€
Katrolo (puolko) péoo. (Trnyn:https://plato.stanford.edu/entries/information/ )

* AlaioOnTika

ATTooa@nvion TTPAayuATWY, KATAoOTACEWY, EVVOIWV (TT.X. avakoivwon BaBuwyv eCeTA0EWY)
Apon aBefaidotTnTag Kal okOTTIUN 6€on avTi TuXaidTNTAG (TT.X. ATTOTEAEOUATA KARPWONG AaxEiou)

[MpooBnkn véag (evOEXOUEVWG ATTPOCHEVNG) YVWONG, KAIVOToMia (TT.X. KAaTaypa@r cwuaTidiou o€
TTEipapa QUOIKAG)

To Taiplacpa (ouykpOTNON) TNG TTOIKIAOPOPYIOC TWV MEPWV VIO T oUVOEaN Tou OAoU o€ dopr) (TT.X.
DNA)

EptropeUoipo €idog, Tyn KEPOOUG, TTOPOG (TT.X. TTPOBAEWN TINAG UETOXNG OTO XPNUATIOTAPIO)  —
Tunua MabnuaTikdv

f ApiotoTéheio Maveniotpio Oscoalovikng
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https://plato.stanford.edu/entries/information/

Owyeic ¢ ITAnpogopioac

MEPIKEC ETTIOTNOVIKEC TTPOCEYYIOEIC

* H mTAnpo@opia w¢ eUpog (range) eVOEXONEVWY, ETTIAOYWYV 1 OIAPOPETIKWYV
OIAUOPPWOEWY TOU OCUCTHUATOG

Evnuepwpévn TTAnpogopia (update) PeIWVEL TIC ETTITPETTTEC TIMEC KOl CUVETTWG TNV aBeaidtnta TG
kKatdoTtaong. Ooo Aiydtepo moavo gival To OTOIXEIO TTOU TEAIKA TTPOKUTITEL, TOOO PEYAAUTEPN Eival N
TTANPOPOPIa TNG AVTIOTOIXNG KATAOTAONG.

* H mAnpo@opia wg ocuaxETion (correlation) pepwv evog dopnuEvou

OUCTNAMATOG

H dour kaBopilel kavaAia avaueoa o€ PEpn OTTOU PEEI N TTANPOPOPIA. ZUNTTEPAIVOUNE TTANPOQOpIa O€ Eva
AKPO TOU KaVaAIOU (MEPOG TOU CUCTAMATOC) aTTO TNV TTANPOo@opia oTo AAAO AKPo (AANO HEPOG).

* H mTAnpo@opia w¢ TTpoypappa uttoAoyioTr) (TToAuttAokOTNTa Kolmogorov)

H mmAnpo@opia o€ pia akoAouBia duadikwv wneiwv (bits) gival To pIKPOTEPO TTPOYPAPUA TO OTTOIO PTTOPEI VA
TTapayel TNV akoAouBia auth, TpEXOVTAG O€ pia pnxavr) Turing.

Mnyéc: https://plato.stanford.edu/entries/information/ , https://plato.stanford.edu/entries/logic-information/

22\ Tunua MaBnuaTikov

ApioToTeleio [MavenioTripio ©eoaalovikng
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AT B

Eion t¢ EneCepyaoiog

YTToAOyYIOUOI
1. Eloayoupe 1a dedopéva eiI0600U OTOV UTTOAOYIOTH,.
2. H eCeNikTIKR d1adikagia Tou UTTOAOYIOHOU JIQNOPPWVEI
ETTITOTTOU Ta DedOMEVA £COO0U ATTO Ta DEDONEVA EI0OD0U
O Heaiotog Karaoxsudt v aomtda Tov AS@)\)\éC{ ”sTd GTré KdTrOIO Xpévo
3. Ecdayoupe ta dedouéva €000V aTTO TOV idI0 UTTOAOYIOTH).
EtTiKoivwvia
1. Eloayoupe ta dedopéva eiI0600U OTOV UTTOAOYIOTH,.
2. O uttoAOVYIOTAG METAPEPEI auTOUOIO T OEdOUEVA EI00O0U
0€ €va OIKTUO TNAETTIKOIVWVIWY. To dikTUO TTapadidel Ta
OedOMEVA QUTA OE ATTOMOKPUOHEVO (O0€ AANO TOTTO)
UTTOAOYIOTN META ATTO KATTOIO XPOVO.
_____ 3. Ecdayoupe ta dedouéva €6dou (10avika idla pe Ta

(] alAlm

xpayelo pe v nupaia 1 rov onmkd Aéypago 1w Kheofévn xat MM/M (150 n.X)
\vadqpoaieuon ond nepiodixé “Mouoeio Tpenixovmdv” Evaepurinif éxdooq OFE,

- TuApa MaBnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng

dedopéEva €1I0000U) ATTO TOV ATTOUAKPUOUEVO UTTOAOYIOTH).
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Ocwpia ITAnpopopiag

APIZTOTEAEIO
MANEMIZTHMIO
OEZZAAONIKHZ
TMHMA
MAGHMATIKQN
Oodny6¢ otroudwy 2020-21

https://math.auth.gr/wp-
content/uploads/2021/02/study _guide 2020-2021-3.pdf

Pwroypagia ecw@UANou: Claude Elwood Shannon (30 AtrpiAiou 1916 — 24
PeBpouapiou 2001)

H owTtoypagia ApOnke atrd Tnv 1I0Too€AidQ:
https://history-computer.com/ModernComputer/thinkers/Shannon.html

21N pwTtoypagia Tou ecw@UAAou eikovileTal o Claude Elwood Shannon, yvwoT16¢ we
«TTaTEPAGC TNG Ocwpiacg NAnpoopiac kal TN Mabnuartikn¢ Kputrtoypagiac». To 1936,

'gi.\
| 4

TuApa MaBnuaTikov

ApioToTeleio [MavenioTripio ©eoaalovikng
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AKpoywvIiaiol AiBol 0TV KATaoKEUN
UTTOAOYIOTWYV

avaALTIKA BA.

https://en.wikipedia.org/wiki/History of computing hardware

* 1642 Pascal +, -

« 1671 Leibniz +,-,%,/

« 1827 Babbage: Polynomial
Difference engine evaluation

(method of finite
differences)

Tunua MabnuaTikdv

ApiagToTeleio [Maveniotripio ©ecaalovikng
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1834 Babbage:
Analytical Engine

(Never completed)
* 1941 Zuse: Z3

e 1944 Aiken:
Harvard Mark |

Tunua MabnuaTikdv
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* 1943-1946 ENIAC (Electronic Numerical Integrator
and Calculator)

University of Pennsylvania
John Mauchly, Presper Eckert
(30 tons, 18000 vacuum tubes!)

* Mnxaviopog Twv AvTIKUBHPpWY (AVAKOAUPTNKE TO
1900)

1971 Derek Price: ®opnT1o¢ NUEPOAOYIAKOC (NAIOKOC-
0eANVIAKOC) UTTOAOYIOTNG

IEEE Micro (1984): O mrpwTtog @opnTog UTToAoyIoTAG!!

Tunua MabnuaTikdv
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lotopika oToryYElN

O unyoviepog tov AviikvOnpwv

¥a -
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' \ Tunua MaBnuaTikewv
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lotopika otoryeia

O unyaviopdc Tov Avruw@n POV
Kartaokeury 150 — 100 11.X. Y o e
AlaoTdoeic 30x20x10 cm R i

Tunua MabnuaTikdv

N




lotopika otoryEln

O unyoaviopdc tov Avrucv@n hO)Y

: The largest of
vl 82 fragments

Tunua MabnuaTikdv
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lotopika cToryEln
O unyaviouog tTmv

AvtikvOnpov

TuApa MaBnuaTikov




lotopika otoryeia

O unyoviepog tov AvtikvOnpwv




lotopika otoryeia
O unyoaviopog tmv AviikvOnpav




F. Charette
High tech from Ancient Greece
Nature, vol 444, 30 November 2006, 551-552

J. Seiradakis, et al.

Decoding the ancient Greek astronomical
calculator known as the Antikythera
Mechanism

Nature, vol. 444, 30 November 2006, 587-591

T. Freeth, et al.
Calendars with Olympiad display and eclipse prediction on

the Antikythera Mechanism
Nature, vol. 454, 31 July 2008, 614-617

http://www.antikythera-mechanism.gr
http://www.antikythera-mechanism. gr/medla/mowes
l Tunua MabnuaTikdv VAN
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lotopika oToryElN

https://ethw.org/w/images/1/19/Timeline.pdf

FE= ER

https:/ /en.wikipedia.org/wiki/History of computer science
https:/ /en.wikipedia.org/wiki/ Timeline of computing
https:/ /en.wikipedia.org/wiki/List_of pioneers_in_computer_science

Tunua MabnuaTikdv ’

ApioToTeleio [MavenioTripio ©eoaalovikng
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https://en.wikipedia.org/wiki/History_of_computer_science
https://en.wikipedia.org/wiki/Timeline_of_computing

lotopika oToryElN

H Emiotnun YTToAoyIioTwy Cnuepa:

- OewpnTIKN

AvaAuon AAyopiBuwyv

@cewpia Ytroloyiouotntag (Computability)
@cewpia INoAutrAokdTnTag (Complexity)

- Otwpia N\ woowv

- Formal Methods (Specification & Verification)
- O@cewpia NAnpogopiag, KkputrToypapia

Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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lotopika oToryElN

H Emiotnun YTToAoyIioTwy Cnuepa:
- E@appoouevn

Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng

YAIkO (hardware) : yneiakr) oxediaon, apxitektovikn H/Y
N\OYIOUIKO : E@appoyeg, AcIToupyIKaG 2uaThuaTq, ...
Texvnt) Nonuoaouvn

AikTua AedoPEVWV

[TAnpo@oplakd 2uoTtrpaTa, Baoeic dedopEvwv/yvwong

[ pagika, dietrapn (interface) xpnotn,

Ac@AAEIQ, KpUTTTOYpOPia

25




H Emotun Ynoloyiotov pe eikoveg

BA. https://en.wikipedia.org/wiki/Computer science
Theory of computation

L] lj

TuRpa MaBnuaTikov

ApioToTéleio [Maveniotripio ©sagocalovikng
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H Emotun Ynoloylotov pe EIKOVES

BA. https://en.wikipedia.org/wiki/Computer science
Information and coding theory

I —p
P /
P
| I~ |

ings H
Source coding Channel capacity  Signal detection theory

JPG | PNG

f = argmax P(z|0)

goc —-0= foo.c r

Algorithmic information theory  Information geometry Estimation theory

TuApa MaBnuaTikov

ApioToTeleio [MavenioTripio ©eoaalovikng
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H Emotun YmoAoyiot®v pe EIKOVEG

BA. https://en.wikipedia.org/wiki/Computer science
Data structures and algorithms

o(n?)

Analysis of algorithms Algorithms

“: Tunua MabnuaTikdv

Data structures Combinatorial optimization

28

Computational geometry




H Emotun Ynoloylotov pe EIKOVES

BA. https://en.wikipedia.org/wiki/Computer science
Programming language theory

. i H—J_D-_ N

W T PN -

I I THEL S ELH ] L e,
W ¥ ' F'Fz:1 =——— . s
DA x : Int % 5 e
I 'fh': i i’ =N = e =

cokbs My ' THEN] [ELSE T LT

N iET H H r-—ll =17 I I-—I- -l

' - -

Formal languages Formal semantics Type theory Compiler design  Programming languages

TuApa MaBnuaTikov
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H Emotun Ynoloylotov pe EIKOVES

BA. https://en.wikipedia.org/wiki/Computer science
Formal methods

R T — . — -
(av-b)Ab ]
s row » !
L I i
el iod (Tanod a2 R L
A% 0
P iy b ih o s
AN S e
T 20 194 m 8 |
(Lol L0
AR N
sanimmsiin
ﬂa  Bvall o m o am “r e
f = TSl

Formal verification Automated theorem proving

Tunua MabnuaTikdv

ApioToTeleio [MavenioTripio ©eoaalovikng
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H Emotun Ynoloylotov pe EIKOVES

BA. https://en.wikipedia.org/wiki/Computer science

AL | metudion red

= — -
Computer Bl "W |
architecture =

& engineering

Frocessor Microarchitecture

Ubiquitous computing  Systems architecture  Operating systems

Tunua MabnuaTikdv

ApioToTeleio [MavenioTripio ©eoaalovikng
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H Emotqun YmoAoyiot®v pe EIKOVES

BA. https://en.wikipedia.org/wiki/Computer science
Scientific computing and simulation

# %‘3@“

Numerical analysis Computational physics Computational chemistry  Bioinformatics Computational neuroscience

Tunua MaBnuaTikewv -




H Emotun YmoAoyiot®v pe EIKOVEG

BA. https://en.wikipedia.org/wiki/Computer science

< &> s

Machine learning Computer vision Image processing
= : -
mm
%, — - LY
Pattern recognition Data mining Evolutionary computation
= o abcdefghijk
%m* .'::.'% Imnopqrstuvweyz
£ S I ABCDEFGHLIKLMN
m OPQRSTUVWXYZ
Knowledge representation and reasoning  Natural language processing Robotics

TuApa MaBnuaTikov -

L |' A
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H Emomun YroAoyiotov onuepa:
O1 vroAoy1oTéC elval 0 KaTaAVTNG Yia TNV 4" Brounyovikn Eravactaon (4IR)

https://en.wikipedia.org/wiki/Fourth Industrial Revolution

https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/

Mechanization Mass production in tellio e
A P =i Computer and A\"Gﬂfe‘ }Jhysmal
water power, steam assembly line, tamatior S etaris o5
power electricity ) o,((‘(\\“
e‘“e

Image Credit: “Christoph Roser at AllAboutLean.com*

34



https://en.wikipedia.org/wiki/Fourth_Industrial_Revolution

AplOuntika cvoTnuaTo

Agkadiko cuoTtnua (faon cival To 10, dekadIKA Yneia) :

(d. ...d,d,dg)1e & d X107 +...+ d,x102 + d,x10! + dyx 100

610U dy, dq, dy, ..., d_ €0, 1,..,9}
(532) 0 & 5x100+3x10+2x1 & 5x102+3x10"+2x10°

Avuadiké cuoTtnua (Bdaon cival 1o 2, duadika wneia — binary digits
(bits)) :

(d,...d,d,d,), & d x2"+...+ d,x2? + d,x2" + d,x2°

61ou dy, ds, do, ..., d. € {0, 1}

(532),, & (1000010100), & 1x512+ ... +1x16+0x8+1x4+0x2+0x 1
=1x29+1x24+1x22

Tunua MabnuaTikdv

35
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4 14
AplOuntika cvoTnuaTo
OkKTadIké cuoTnua (faon gival To 8, oKTAdIKA Wneia - oct) :
(d,...d,d,d)g & d x8"+...+ d,x8% + d,x8" + d,x8°
omou d,, d4, d,, ..., d  €{0,1, 2, 3,4,5,6, 7}
(532)g &f 5x64+3%8+2x1 &f 5x82+3x81+2x 80

NPOZOXH!!! : (532)5 # (532),,

binary 2 octal : 3 bits otn ocipad avrikaBioTavTal aTrdé TO AVTIOTOIXO
OKTAOIKO Wnio, apxidovrag atro 1o AlyoTepo onuavTiko bit.
2UUTTANPWVOUME UNOEVIKA APICTEPA TOU TTEPICCOTEPO CNMUAVTIKOU
bit epooov xpeladeral.

(1IENONNO10), = (HEN2).

Tunua MabnuaTikdv 2

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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AplOuntika cvoTnuaTo

Agkaggadiké cuoTtnua (Baon cival To 16, dekaeCadIKa wnia - hex) :
(d,...d,d,d,), & d x16" +...+ d,x162% + d,x16" + d;x16°
omou dy, d4, d,, ...,d, €{0,1,...,9,A, B,C,D, E, F}
(532),5 & 5%256+3%x16+2x1 & 5><162+3><161+ 2x169

binary 2 hexadecimal : 4 bits otn ocipd& avTikaBiotavral amo 1O
QVTIOTOIXO OEKAECADIKO Wn@io, apyiloviag atrod 10 AyOTEPO ONUAVTIKO
bit. ZupTTANPWVOUHE PNOEVIKA APICTEPA TOU TTEPICOOTEPO CNUAVTIKOU
bit eppooov xpeladerail.

(BN 1010), = (@A), = (1512),

IJ“’Q‘ TuRpa MaBnuaTikov .

' ApioToTéleio MNavemaTtrhpio ©eagoalovikng




[TapévOeon: KAaocoucd bits kot .. .m0 «eCOTIKA» bits

Bit

Pbit
0 0

& o

1 1 1)
State: o or 1 {p:0, (1 - p):1} aoo) + B
lof? + |BZ = 1
IInyn): https:/ / open.substack.com/pub/normalcomputing/p/ thermodynamic—ai—intelligence—from?utm_campaign=post&utm_medium=w _

TuApa MaBnuaTikov
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AplOuntika cvoTnuaTo

ApIBuNTIKEC TTPACLEIC : (business) as usual!

(carried digits)

[Tp6obBeon:

1011 (A)
x 1010 (B)

[ToAAaTTAQCI0CUOG:

0000 ~ Corresponds to the rightmost 'zero' in B
+ 1011 ~ Corresponds to the next 'one' in B
+ 0000
+ 1011

39
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[ToAAamAOC1UGULOC TTAPAOELY L

1 1 1 1 = 15
15

\ Tunua Ma BnuaTikov
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AplOuntika cveTnuaTo

Auvadikoi apiBuoi ye TTpéonuo : To Three-bit signed integers
CUNTTANPWHA WC TTPOC 2 Decimal . Two's-complement .
Oploudg: MNa duadikd aplBuo X value Representation
TTou avartraploTartal ue N 10 0 000
TTANB0C¢ bits, gival o duadikog
apIBPAC Y, TETOIOC WOTE X +y = 2N L 001

2 010
YTTOAOYIOUOC: AVTIOTPEPOUPE OAD 3 011
Ta bits (onu: autd ovopadeTal D 100
«OUNTTARNPWHA WG TTPOC 1») Kal
KATOTTIV TTPO0OETOUE 1. -3 101

-2 110

TuAua MaBnuaTikeov - L)
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AplOuntika cvoTnuaTO

Eight-bit signed integers

https://en.wikipedia.org/wiki D::.'u": o T";:,?:,,fﬁ"t ¢
/TwO’s complement 0 0000 0000
1 0000 0001
o _ o 2 0000 0010
https://en.wikipedia.org/wiki o 110
/Ones’ _complement 197 0111 1111
-128 1000 0000
-127 1000 0001
-126 1000 0010
-2 1111 1110
-1 1111 111

Tunua MabnuaTikdv
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https://en.wikipedia.org/wiki/Two’s_complement
https://en.wikipedia.org/wiki/Two’s_complement
https://en.wikipedia.org/wiki/Two’s_complement
https://en.wikipedia.org/wiki/Two’s_complement
https://en.wikipedia.org/wiki/Ones’_complement
https://en.wikipedia.org/wiki/Ones’_complement
https://en.wikipedia.org/wiki/Ones’_complement
https://en.wikipedia.org/wiki/Ones’_complement

(g,

BaoikES TTPACEIC:

KAI —ouleugn (AND — conjunction) : x A y (X AND y)

H —d&ialeucn (OR —disjunction) : xVv y (x OR y)

OXI -apvnon (NOT — negation) : 7x (NOT x, Nx ) !x)

T |y zAy|lzVy| 2|z

0 0 O 0 0 1
[livakec aAnBeiacg 10 o0 1 1 0

01 0 1

11| 1 1

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

AlyepBpa 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,y)

T Yy Ty xRy =y
[livakeg aAnBeiag olol 1 - -
10 0 1 0
o 1 1 1 0
TuApa MaBnuaTikdv a1 1 0 1
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https://en.wikipedia.org/wiki/Boolean_algebra

AlyeBpa Boole

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

Associativity of v
Associativity of A
Commutativity of
Commutativity of A
Distributivity of /A over V.
Identity for \:

Identity for A

Annihilator for A:

Tunua MaBnuaTikewv

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

rVy=yvVc

rhAy=yhc
zhlyvz)=(zry)Viehz)

rV0=ux

zhl==x

zA0=0

45




AlyeBpa Boole

Nopol (0ev Io0XUoUV 0T ouvAOn aAyeppa pe + , )

Annihilator for - xv1l=1
ldempotence of V' rVr—r
[dempotence of A: AT =T
Absorption 1 rh(zvy) =z
Absorption 2: rV(zhy =z

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

46
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AlyeBpa Boole

Ki dAAol vopuol! Complementation 1 r M-z =10
Na 10 ouptAfpwpa :  Complementation 2 W —x =1
AITTAR Gpvnon; —.[—.:.-;] —

Nouol De Morgan:

Alaypaupuata Venn yia
TTPACEIC OTNV AAYERPQ
Boole :

\ Tunua MabnuaTikdv



AlyeBpa Boole kat
YNOLOKES AOYIKEC TTOAEC

X X
XAY XVy X —1X
Y Y

Figure 3. Logic gates

X X
XAy xXVy X —IX

Figure 4. De Morgan equivalents

k Tunua MabnuaTikdv 48




Avtiotpeyipotnta (reversibility)
VTOAOYLO UMV

* Quoikn Kal AOYIKA AVTIOTPEWIMOTATA
https://en.wikipedia.org/wiki/Reversible computing

AND QR NOT
A — A
> C A C
B — B

Inputs Output Inputs Output Input  QOutput
A B C A B C A C
0 0« |2/0 0 (e—t— 0 e—a—1 /
0 1 >0 0 1w |2/ l=—— 10V
1 0 0 1 0 «—F| 1
1 ] e—t— 1/ 1 1«

; Acite TNV apxn kal To 6pio Tou Landauer https://en.wikipedia.org/wiki/Landauer’s principle

-.‘: Tunua MabnuaTikdv 40



https://en.wikipedia.org/wiki/Reversible_computing
https://en.wikipedia.org/wiki/Landauer’s_principle
https://en.wikipedia.org/wiki/Landauer’s_principle

Ynouokd kokAopato

_ —} And gate
-} Diode —
— |- Capacitor :E:.)’_ Nand gate
WL Inductor j:)_ Or gate
—Mh— Resistor i}"—
Mor gate

_|1+_ DC voltage
source jD— ¥or gate
Inverter
=ouree D”” (Not gate)

2ov1)0n oopPola oe oxnpaATKa SlaypPAPPATA KOKAQPATOV

e -.‘; Tunua MabnuaTikdv -




Ynouokd kokAopato

.5 Axolovbiako kOKA@pa
1a 7%

. 8
| L] L1 [] 7

J — |
e LE’ L 3‘:"" R

°Q

«TOUIAKY> (APloTEPA) KAl PAVTAA®TIG (deCLa)
PA. https:/ /en.wikipedia.org/wiki/Logic_gate#Symbols xat
https:/ /en.wikipedia.org/wiki/Flip-flop_(electronics) avtiotoiya
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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/Flip-flop_(electronics)
https://en.wikipedia.org/wiki/Flip-flop_(electronics)

Ynouoka kokiopoto

AxplovOiaxko kOKA@pa
)
B o 0 O f .
U e |
¢ [y o
1959: (xat®) O e@evpeTng R
TOL IIPWTOL POVOALOKOD Q
ONOKANP®IEVOD
KoxA@patog Robert
Noyce. Eo—¢
=

https:/ /en.wikipedia.org/wiki/7400-
series_integrated_circuits

«Tourakw g dekaetiag 1980 (aprotepa) kat pavtare g (Owaypappa 0edla)
PA. https:/ /en.wikipedia.org/wiki/Logic_gate#Symbols xat
https:/ /en.wikipedia.org/wiki/Flip-flop_(electronics) avtiotoiya
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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/Flip-flop_(electronics)
https://en.wikipedia.org/wiki/Flip-flop_(electronics)
https://en.wikipedia.org/wiki/7400-series_integrated_circuits
https://en.wikipedia.org/wiki/Robert_Noyce

Ap1OuUNTIKEC TPACELC UE
ailyeBpa Boole

20VOLAOTIKO KOKA®PA

A o
B o—e -
C Cin® °3
_—-\_ Car_r'f-hlnclci
| T
ic di i
Half adder logic diagram —_— Cout
Logic diagram for a full adder. =

https:/ /en.wikipedia.org/wiki/ Adder_(electronics)
Tpnua MaBnuaTikev
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Ynorokn
2(E0L0L0M

2TA0La KATAOKELI)G
OAOKATN|POPEVOD KOKAWHATOG

(chip)

https:/ /en.wikipedia.org/wiki/In
tegrated_circuit_design
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v

ENTITY test
port a: in;
end ENTITY;

P —
1

System

Specification
v
Architectural

Design
\ 2
Functional Design

and Logic Design
v

Circuit Design

\4
Physical Design

\ 2
Physical Verification

and Signoff
v

Fabrication
2

Packaging

and Testing
\ 4

Chip
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—
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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




ATO TNV YNe1oKn Y0100
otnVv opyrtektovikn H/Y

e DDVOLAOTIKA

Automata theory
KOKA@PATA
(cLVOLAOTIKI) AOYIKL| _ ( e \\\
- combinational logic) =
° AKO)\OD@IC[K&[ Combinational logic

: Finite-state machine
KOKAQpATA | | < )
(C[KO)\ODGIC[KI‘] }\OYU{I’] » Pushdown automaton /
- sequential logic) (" Turing Machine Y

! ! '

DAoIIOE pvIHL): Movtéla vmoAoylopmv

Tunua MabnuaTikdv
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H unyavn tov Turing

blblalalal]a -+ Input/Output Tape

Tape

Reading and Writing Head
moves in both directions)

(> Read/write head

Program

q3

q2 Un

/

q1 o

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

HEAD
TAPE
I | |. | | l I | 1 ' i 1
§Code number of a Tu achine M IinJt to M Output %
| | | | | 1 | 'l. . ‘u ]
\ ;"; \ i
Scanned
bol Current Current Current
Symbo state A: state B: state V:
Table 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 0
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”

.

TuApa MaBnuaTikov "



https://en.wikipedia.org/wiki/Universal_Turing_machine
https://en.wikipedia.org/wiki/Stored-program_computer
https://en.wikipedia.org/wiki/Stored-program_computer
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

Apyitektovikn H/Y

Central Processing Unit

‘ Control Unit ‘

It

Dutput
‘ Arithmetic/Logi \
Devica ¢ Unit Device

Apxttektovikt) von Neumann

TuApa MaBnuaTikov
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TMHMA MAOGHMATIKQN

OAHTOz 3MOYAQN ,
2021 - 2022 ApPYITEKTOVIKT] vOon

Neumann

Odnyoc otroudwy 2021-22

https://drive.google.com/file/d/1M
DznpDkSSWurOSABAUtrrUB8cs
yNgvEh/view
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Ap XITSKTOVlKﬁ H/ Y E/ET“(POpd bits
von Neumann

bottleneck
OTOKM®OIKOTOINoM
(decode)

eKTEAEOT) (execution)

amofOnkevon (store)

wn

e oTeoutv Control bus 3
apovoiaon | I
OTadl®V eKTeNEONG Address bus =
EVTOéf]Q pnxavng * _F_-,J
ot CPU wn |
Data bus =

Apxttextovikr) von Neumann

-.‘; Tunua MabnuaTikdv 4




Apyrtextovikn H/'Y

REGISTER
: Data In
PYSTE—— ~ RAM
Instiuction Register Program Counter
I 0
MULTIPLEXER - l T W
Decoder a »l] 3
4
o’
AR
<
LOGIC “§ : -
—p Accumulator ! ¥
Central Processmg Unit t * \
Data Out MEMORY
. Control Bus . Data Bus -‘ Address Bus REGISTER
[nyn : http://www.simplecpudesign.com/simple_cpu_v1/index.html

TuApa MaBnuaTikov 0
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Cache (level 1)
5
E' Cache (level 2):
2
é Cache (level 3):
=3 :

3
i Kopta uvfwné
(DRAM) :

v

Apyrtextovikn H/Y

-----------------------------------------------------------------------------------------
. ®
“““
. *
o e
*

Register file Qg@] \

Data Instructions

&

Instructions & Data %@

Instructions & Data /
Instructions & Data /

AnoBnKevTIKOG Y®POG : oKAnpot diokot, C§%®
SSDs, CDROMs, usb sticks, xAr.

‘am,
.
“

§
a




Apyrtektovikn H/Y

i el ‘M Front-side
G ra phlcs Generator EEEEEEREEEEEEE
card slot

Chipset
High-speed
graphics bus

(AGP or PCI Northbridge

Express)

(memory
controller hub)

2XNMATIKO dlaypapua uNTPIKNAS kGpTtag PC

Internal
Bus

Southbridge

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

Au d;‘.‘:oﬁé%rggg ports leading

CMOS Memory off-board

PCl Slots M

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

.._‘:

Serial Port
Parallel Port

1 1 Fl Disk
TuAua MaBnuaTikcov o o) ‘Keyboard
Mouse




Intel founders

Apyrtextovikn H/'Y

st k=

Gordon Moore in 1978

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

TuApa MaBnuaTikov i



https://en.wikipedia.org/wiki/Arthur_Rock

=8 000C76309C79 |
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[I€pa amd v apyrtektovikn von Neumann:
Avtiovufatikn — tpototunn vroioyiotikn (Unconventional computing)

explain unconventional computing with images explain unconventional computing with public domain sources

I'm sorry, | am a text-based Al language madel and do not have the ability to display Unconventional computing refers to computing paradigms and technologies that depart

images. However, | can describe unconventional computing and its different branches in from the conventional Yon Neumann architecture, which is based on a stored program and

detail a central processing unit (CPU) executing instructions in a sequential manner.
etall.
Unconventional computing encompasses a wide range of computing approaches, including

. . . . . quantum computing, DNA computing, molecular computing, optical computing, memristor
Unconventional computing encompasses a wide range of computing paradigms and ) )
computing, chaos computing, and more.

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 One example of unconventional computing is DNA computing. DNA computing is a branch

sequential manner. Some of the branches of unconventional computing include: of computing that uses DNA, biochemistry, and molecular biology to solve computational

problems. DNA molecules can store and manipulate data and perform computations by

1. DNA computing - This branch of computing uses DNA molecules to store and performing chemical reactions. In 1994, researchers demonstrated the use of DNA to solve a

manipulate data and perform computations. In this approach, chemical reactions are simple mathematical problem, and since then, DNA computing has been used to solve
. increasingly complex problems.
used to perform operations on the DNA.

2. Quantum computing - This branch of computing leverages the unique properties of Another example of unconventional computing is quantum computing. Quantum

quantum systems, such as superposition and entanglement, to perform computations. computing leverages the unique properties of quantum systems, such as superposition and

Quantum computers use qubits instead of classical bits to perform computations. entanglement, to perform computations. Quantum computers use qubits (quantum bits)
3. Optical computing - In this approach, information is processed using light instead of instead of classical bits, which enables them to perform certain types of computations much
. i i . . faster than classical computers. For example, quantum computers can efficiently solve
electricity. Optical computing has the potential to be faster and more energy-efficient . . . .
problems that are intractable for classical computers, such as breaking cryptographic codes.

than electronic computing.

4. Memristor computing - This type of computing uses memristors, which are circuit Optical computing is another example of unconventional computing, in which information is
elements that can change their resistance based on the flow of current, to perform 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
computations. ) . o
carry more information than electrical signals.

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, and the field is rapidly
evolving, with new technologies and approaches being developed all the time. If you want
These are just a few examples of unconventional computing. Each of these branches of to learn more about unconventional computing, | recommend starting with the Wikipedia
unconventional computing offers unique benefits and challenges, and the field is rapidly articles on the various types of unconventional computing and the general C?%Pﬁe rsion.
unconventional computing. O

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

Yg5Y 1HINMA IVIAonuarnikwy ) Aﬂowﬂ,wag - Ck\at
h’(’cps://cko\t.openo\\.com

GPT dan
[chat



https://help.openai.com/en/articles/6825453-chatgpt-release-notes
https://help.openai.com/en/articles/6825453-chatgpt-release-notes

[I€pa amd v apyrtektovikn von Neumann:
Avtiovpfatikn — tpototunn vroioyiotikn (Unconventional computing)

PT explain unconventional computing with images

[T ...oopPatikr) avadntnon:
) , _ ) o ) 1. https://en.wikipedia.org/wiki/Unconventional computing
images. However, | can describe unconventional computing and its different branches in ) https:/ /link.springer.com/ referencework /10,1007 /978-1-4939-6883-1
detall 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, Complexity and Computation -£CC

technologies that depart from the conventional Von Neumann architecture, which is based

Encyclopedia of SPRINGER
G i stems Science Series REFERENCE
ert A. Meyers

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

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

Andrew Adamatzky Editor dflgﬁ "

1. DNA computing - This branch of computing uses DNA molecules to store and

manipulate data and perform computations. In this approach, chemical reactions are

Unconventional ~ Unconventional

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.

. 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.

. Memrristor 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.

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

molecular electronics and molecular biclogy, to perform computations.

Computing

A Volume in the Encyclopedia of
Complexity and Systems Science,
Second Edition

N ioes
%) Springer

- Computing

Volume 1: Theory

@ Springer

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://en.wikipedia.org/wiki/Unconventional_computing
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/referencework/10.1007/978-1-4939-6883-1
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5
https://link.springer.com/book/10.1007/978-3-319-33924-5

[Tapdoerypa: Intel’s neuromorphic

computing architecture

T -

‘ .

https:/ /www.intel.com/content/ www /us/en/research/neuromorphic-computing.html#
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[Tapaoeryua: Intel’s neuromorphic computing architecture

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

Parallel Off-Chip
Interfaces
« Configurable chip-to-chip links
for 3D scaling

Neuromorphic Core

A e P g A = « Programmable heuron model
Neuromorphic Mesh « Programmable learning
S R AR s « Up to 128 KB synaptic memory

+ Up to 8192 neurons
« Asynchronous design

HELE

= )
JH [E

[ Parallel1/0 |
 Support for standard
synchronous protocols

Low Overhead
NoC Fabric
« 8x16-core 2D mesh :
« Scalable to 1000s of cores

Parallel I/O
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[E2]
e {EE
= |
e |
= E
[ |

O/11911eted
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Figure 1. Loihi 2 chip architecture.
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