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Ewoaymyn otov IIpoypoppatiopno

AEITOYPI'IKA

36 H/'Y pe Aertovpyiké Xvetnuo MS Windows 10

Agv yiverar backup eta apyeia ypnotov. Or portnTég
OLUTNPOVV TA UPYELD TOVS GE OLKO TOVS UMTOONKEVTIKO
néco (usb disk,
https://it.auth.gr/el/cloudServices/myfiles,

Google drive, kAm., KA. )

270 Té£)h0g TOV padnpatog kavovpe Shutdown ta MS
Windows

INavaywwtng TCoovaxng
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Ewoaymyn otov IIpoypoppatiopno

AEITOYPI'IKA

AVAPTNGT GNUELDGEMY GTOV LGTOYDPO
Tov gpyactipiov H/Y :
https://clab.math.auth.gr/el/progaut23

Epyaotnpio H/Y
Topéag EmoTripung YmoAoyiotwy kai ApiBunTikrg Avdiuong, Turjpa Maénparikwy,
ApioTotéAcio MNavemmoTripio ©sooalovikng

APXIKH ZEAIAA  MAPEXOMENEEZ YMHPEZIEZ  EKMAIAEYTIKO AOTIEMIKO  ANAKOINQEEIZ ZYNAEEZMOI EMIKOINQNIA  AHAQIH MAGHMATQN

Apxikn » "Eloaywyr otov Mpoypappatiopé HY™ 1o $8ivétiwpo Tou 2023

F\wooeg
"Eicaywyn otov MNMpoypaupatiopé H/Y" To ®8ivétrwpo Tou 2023 = EMnvika
« 5% English
Emegepyaoia
Posted By pj@math.auth.gr ric Friday, 29 September 2023 Login
BpiokeoTe 0TV I0TOOEAIDG QVAPTNONG EKTTAIGEUTIKOU K.d. NAEKTPOVIKOU UAIKOU yid TO £pYacTnpiakd paenua "Eioaywyn 'EXETE OUVDEBE]. ATIOUVSEDT)

aTov Mpoypappanopé H/Y" 1o ®eivotwpo Tou 2023.

[0 TIG NUEPOUNVIEG TwV TENIKWV eEETA0EWY BAETTETE TNV I0TOCEAID https://math.auth.gr/programs/undergraduate/studies-

and-exams-schedule/ Q
QPES. FPAGEIOY Ti¢ R5OUGBEC TwV TIApadocewy (aTo epyacTipio H/Y) : Tpim 10:00 - 11:00 kai 13:00 - 14:00 kai

MépmTn 12:00 - 14:00

HAEKTPONIKEE QPEZ r'PA®EIOY : Ooo 10 epyacTripio H/Y eival KAEIOTO, OTTOI0G QOITNTAG ETNBUEI VA ETTIKOIVWVATE! W\OI'IV']G']

o€ (pa ypageiou, oTéAvel email pj AT math DOT auth DOT gr , Je TIPOTEIVOPEV pEPT Kal WPA, KAEIVOUHE pavTEROU Kal

ouvopihoUpe péow Skype r zoom. © HpepoAGyIo aiBouoag TTPOTITUYIaKMY
o HuepoAdyio aiBouoag HETATITUXIOKWY

ETTiong PTTOpEITE TIAVTOTE Va OTEAVETE email messages e amopieg KATT aTny idia SieuBuvaor email. © AIGBEON Tou EpyacTnpiou

o Mapouoieg EXTaIBEUOPEVWY Dot

To WPOAGYIO TIPOYPAHHA HaBnUATWV Tou TPEXOVTOG EEAUIVOU TNpEiTal aTnV 10To0eAida https://docs.google.com » MPOCBIKN UANG

Ispreadsheets/d/e/2PACX-1vSX7aPkZVa5FdyB6BOhIsMkn...

ZHMEIQZEIE MAOHMATON (QEQPIA): Oéoeig Epyaoiag EpyaoTnpiou
https:/iclab.math.auth.grisites/default/files/CS_Timeline.pdf AgiTE €56 TOV TTVaKA VE TIG BECEIG EpyaTiag Tou

£pyaoTnpiou.
1n SiGAegn (L1) : il

Ala@aveieg:

Tags: [CaTeL

ITavaywwtng T{ovvaxkng

Tnpa MabnuaTikeov ®Ovonepo 2023
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Ewcaymyn otov Ipoypopnoticno

Eicaywyikn evotnTta (25%)
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TNG ETioTANNG YTTOAOYIOTWYV
1" opIAia

Mavayiwrtng T{ouvakng
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\ Tunua MabnuaTikdv




IIepreyoueva

1. Elcaywyn kal €TIoKOTTNON

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

2. AvaAuon trpofAnuartwy, AAyopiBuol,
Opyavwaon Kal OOUEC OEOOUEVWV

3. NA\wooec Kal yEBoodol TTpoypPAUPaATIOUOU
2TA0I0, KUKAOC (wr¢ AoyIoIKOU

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng

'gip
{ Okr




Ilepreyoueva

4. Neitoupyika 2uotnuarta, INAnpogopiaka

2uoTNUaTa
E¢oikeiwon pe DevC++

5. TNAETTIKOIVWVIEC Kal OIKTUO UTTOAOYIOTWYV
Aour), ToTToAoyid, TTPWTOKOAAQ, TTPOTUTTA, OPYAVWON
dlaxeiplion Kal AsIToupyia

6. To AiadikTuo (Internet) Kal 0 TTAYKOOUIOC

010G (World Wide Web)

Web1.0/2.0/3.0 , utTnpeaiec Kal EQPAPPOYEC UTTOAOYIOTIKOU

vépouc (cloud)
Tunua MabBnuaTikwy

' ApioToTeleio NavemoTnuio ©sogoalovikng
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2.TOYOC N OVATTTVEN:
. QVOAUTIKNG OKEWNC Kal IKavOTNTa oUuvBeong

. VOOTPOTTIOC Oa@NVEIAC Kal auoTnpNG (TUTTIKNG)
OlaTUTTWONC

. ONMIOUPYIKOTNTAC, OXEOIAOTIKAC PAVTATIAC
uEBODIKOTNTAC OTNV £pyaaia
. OECIOTNTWYV AAYOPIOUIKAC OKEWYNC-TTPOCEYYIONG

IKOVOTNTAC (ATTOOO0TIKNG) £TTIAUONG
TTPORBANUATWY PE EUBU (aTTAO) TPOTTO KAl
eAaxIOTOTTOINON TTOPWV

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng

N

3
4.
5
6.

'gip
{ Okr
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Owyeic ¢ [TAnpogopiog

Déu Janus, escultura al Vatica (Catalan)

« A€CIKO TplavTa@uAAidon

mAnpo@opia n [pliroforia] 025 : 1. oToIxEio, uvupa (€idnon, avakoivwaon, OAwWaG, avapopd KTA.)
TTOU TTEPIEXEI KAl METADIOEI MIA yVWON YIA KTT. 1] VIO KT.

e 2TNV KABouIAoupEVN

«TTANPOQoOpia» gival Eva apnenuUEVO OUCIAOTIKO TTOU GNUAiVEl OTTOIAdATTIOTE TTOCOTNTA OEOOUEVWY,
TTpoypapuatwy H/Y ) Keiévwy TTou atroBnKeUovTal, HETAPEPOVTAI 1) UPIOTAVTAI ETTECEPYOAOTIA O€
KAtrolo (puoikd) uéoo. (Trnyn:https://plato.stanford.edu/entries/information/ )

o AlaioOnTIKA

ATTooa@nvIon TTPAYHUATWY, KATAOTACEWYV, EVVOIWV (TT.X. avakoivwon BaBuwyv eCeTACEWV)

Apon aBefaidotTnTag Kal okOTTIUN 8€on avTi TuxaidTnTag (TT.X. ATTOTEAEOUATA KARPWONG AaxEiou)
[MpooBnkn véag (evOEXOUEVWG ATTPOCHEVNG) YVWONG, KalvoTodia (TT.X. KaTtaypa@r cwuaTidiou o€
TTEipapa QUOIKAG)

To Taiplacpa (ouykpOTNON) TNG TTOIKIAOKOPQIOC TWV PEPWV YIA TN oUvOeon Tou OAoU o€ doun (TT.X.
DNA)

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

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

Owyeic ¢ [TAnpogopiog

MEPIKEC ETTIOTNOVIKEC TTPOCEYYIOEIC

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

Evnuepwuévn TTAnpo@opia (update) PEIVEL TIC ETTITPETTITEG TIMEC KAl CUVETTWG TNV aBeBaidtnTa Tng
KatdoTtaong. Ooo Aiydtepo moavo €ival To OTOIXEIO TTOU TEAIKA TTPOKUTITEL, TOOO PEYAAUTEPN Eival N
TTANPOPOPIa TNG AVTIOTOIXNG KATAOTAONG.

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

OUCTNAMATOG

H dour kaBopilel kavaAia avaueoa o€ JEPN OTTOU PEEI N TTANPOPOPIA. ZUPTTEPAIVOUNE TTANPOYOpPIa o€ Eva
GKPO TOU KaVAAIOU (MEPOG TOU CUCTHAHATOG) ATrd TNV TTANPOYopia 0To AAANO AKPO (GAAO PEPOG).

* H mmAnpo@opia w¢ TTpoypapua uttoAoyioTr) (TToAuttAokOTNTa Kolmogorov)

H mmAnpogopia o€ pia akoAouBia duadikwv wneiwv (bits) ival To piIkpOTEPO TTPOYPAUHPA TO OTTOIO UTTOPEI VA
TTapaAyel TNV akoAouBia auTr, TPEXOVTAG € Pia unxavr) Turing.

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

TurAua MabnuaTikcoyv

ApiogToTeleio [MavenioTrpio ©eooalovikng
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Eion t¢ EneCepyaoiog

BRY YToloyiopoi

3.

ETTIKOIVWVIO

1.
2.

‘xpayelo pe v nupatia 1 rov onmkd mAéypago 1wy Kheofévn xat qu?kaimu (150 a.X)
\vadnuoaieuon ond nepiodikd "Mouceio Tpeniovawdv” Evnpepurini] éxdoon OF,

- Tunua MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng

Eicayoupe Ta dedopéva el0000U OTOV UTTOAOYIOTH).

H €€eAIKTIKA d1adIKagia TOU UTTOAOYIOUOU DIANOPPUVEL
ETTITOTTOU Ta OedOMEVA £€OO0U ATTO Ta DEOOEVA EI0OD0OU
META ATTO KATTOIO XPOVO.

E¢ayoupue Ta dedopéva £€000U aTTo TOV idIO UTTOAOYIOTH,.

Eicayoupue Ta dedouéva 10000U OTOV UTTOAOYIOTH.

O uTtoAOYIO TG METAPEPEI auToUOIa Ta DEOOUEVA EI00DOU
0€ €va OIKTUO TNAETTIKOIVWVIWY. To dikTUO TTapadidel Ta
OedOMEVA QUTA OE ATTOMOKPUOHEVO (O0€ AANO TOTTO)
UTTOAOYIO T META ATTO KATTOIO XPOVO.

E¢ayoupue Ta dedopéva £€0dou (10aviKa idia JE Ta
dedopéva €10000U) ATTO TOV ATTOUAKPUOUEVO UTTOAOYIOTH.

11




Ocwpia ITAnpopopiag

APIZTOTEAEIO
MANEMIZTHMIO
OEZZAANONIKHZ
TMHMA
MAGHMATIKQN
Odnyé¢ 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 pwToypagia Tou ecw@UAAou eikovileTal o Claude Elwood Shannon, yvwoT1o¢ w¢
«TTaTEPAC TNS Ocwpiacg NAnpogopiac kal TN Mabnuartikn¢ Kputrtoypagiac». To 1936,

'gi.\
| 4

TuApa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng
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AKpoywvIiaiol AiBol 0TV KATaoKEUN
UTTOAOYIOTWYV

avaALTIKA BA.

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

e 1642 Pascal +,-
« 1671 Leibniz +,-,%,/
- 1827 Babbage: Polynomial

Difference engine evaluation
(method of finite
differences)

Tunpa MaBnuaTikov

ApiaToTeheio [Maveniotripio ©ecoalovikng
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1834 Babbage: General
Analytical Engine  purpose

(Never completed) computation

1941 Zuse: Z3 General
purpose
computation

« 1944 Aiken: General

Harvard Mark | purpose
computation

Tunpa MaBnuaTikov

ApiaToTeheio [Maveniotripio ©ecoalovikng
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e 1943-1946 ENIAC (Electronic Numerical Integrator
and Calculator)

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

* Mnxaviopog Twv AvTIKUBNPpWY (aVOKOAUPTNKE TO
1900)

1971 Derek Price: ®opntoc NuePOAOYIaKOC (NAIOKOC-
0eANVIAKOC) UTTOAOYIOTNG

IEEE Micro (1984): O TTpwTt0¢ popnTOC UTTOAOYIOTH !

Tunpa MaBnuaTikov

ApiaToTeheio [Maveniotripio ©ecoalovikng
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lotopika oToryYElN
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' \ Tunua MaBnuaTikewv

ApiogToTeleio [MavenioTrpio ©eooalovikng




lotopika otoryeia

O punyoaviopuds Twv Avrucv@n ROV
Kataokeury 150 — 100 1.X. N R
AlooTdoeic 30x20x10 cm WEE 5 9 [




lotopika otoryEln

O unyaviopdc tov Avrucu@n POV

: The largest of
ey 82 fragments

Tunpa MaBnuaTikov

' ApioToTeleio NavemoTtnpio ©sogoalovikng




lotopika otoryeio
O unyaviouog tTmv

AvtikvOnpov

© Antikythera Mechanism Research Project

TuApa MaBnuaTikov
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lotopika otoryeia

O unyoaviopog tmv Aviikvonpov




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 TuApa MaBnuaTikdv SN

' ApioToTeleio NavemoTnuio ©sogoalovikng




lotopika oToryEld

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

EEEER

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

Tunpa MaBnuaTikov ’

ApiogToTeleio [MavenioTrpio ©eooalovikng
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https://en.wikipedia.org/wiki/History_of_computer_science
https://en.wikipedia.org/wiki/Timeline_of_computing

'qi:\
{ Okr

lotopika oToryElN

H Emiotnun YTToAoyIioTwy onuepa:
- OQewpnTIKN

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng

AvaAuon AAyopiBuwyv

@cewpia YtroAoyioluotntag (Computability)
O@cewpia MNoAuttAokoTnTag (Complexity)
Ocwpia N\woowv

Formal Methods (Specification & Verification)
@cwpia MNAnpogopiag, KpuTrToypagia

24
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lotopika oToryElN

H Emiotnun YTToAoyIioTwy onuepa:
- E@apuoouevn

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng

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

AikTua AedoPEVWV

[TAnpo@oplakd 2uoTtruaTa, Baoeic dedopEvwv/yvwong

[ pa@IkQ, dIETTOPN XPNOTN,

Ac@AAEIa, KpUTTTOYpOPia

25




H Emotun Yroloyiotv pe e1koveg

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

Automata theory Computability theory Computational complexi

L] lj

Tunpa MaBnuaTikov

ApioToTéleio MNavenioTripio ©@sgocalovikng

26
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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|)

goc —-0=s foo.c g

Algorithmic information theory  Information geometry Estimation theory

TuApa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng
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H Emotun YmoAoyiot®v pe EIKOVEG

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

- ..
4.2.:. 5
TRie 1o Y 4]
2 bl T ) R
n ) 12 e=m >3 i X \& (= T
- -\ g T / o |
.'..n L -
-
-
‘.-'

Analysis of algorithms Algorithms Data structures Combinatorial optimization Computational geometry

g‘::} TuApa MaBnuaTikov -




H Emotun Ynoloylotov pe EIKOVES

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

L i Ii—'l-_El-_ o
WP "W o T R e
I1I' ,!,. [ THEM | e E.f:.".:.:- ] #ﬁ!v“ﬁi
o R e ] I | = = TR
A T : Int . 7 £
TEY LY (EnD ] e i
Coickimn ..:q Rritank THEHN ELSE I?'.!..r_.. F%'-j ,:-::::.':' S
T H H r-—ll =11 I-—I- - L
: - -

Formal languages Formal semantics Type theory Compiler design  Programming languages

TuApa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng
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H Emotun Ynoloylotov pe EIKOVES

BA. https://en.wikipedia.org/wiki/Computer_science

Formal methods

(av-b)Ab

-a

L R N !
& =

Formal verification Automated theorem proving

TuApa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng
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H Emotun Ynoloylotov pe EIKOVES

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

Computer a‘:ﬂ%}iua- i E .
architecture =

& engineering

Processor Microarchitecture

Ubiquitous computing  Systems architecture  Operating systems

Tunpa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng
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H Emotqun YmoAoyiot®v pe EIKOVES

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

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

< e e

Machine learning Computer vision Image processing

N\ . L0 ;
O S EON

Pattern recognition Data mining Evolutionary computation

e o abedefghijk
W e .'::.'5% Imnopqrstuvwxyz
!Tri% ABCDEFGHIIKLMN
e OPQRSTUVWXYZ
Knowledge representation and reasoning  Natural language processing Robotics

.: Tunua MabnuaTikdv 23




H Emomun YrnoAoyiotov onuepa:
Ot vroloyiotéc givar o kaTaAvTng Yoo tnv 41 Bliounyavikn Enavdotoaon (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/

LI in e
Mechanization, Mass production, A\"t\“c‘a :
: Computer and Cyber Physical
water power, steam  assembly line, : (\0°
e automation Systems, <\
power electricity o o'
et

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),o & d x10"+...+ d,x10% + d,;x10* + d,x10°
omou d,, d,, d, ..., d, €{0, 1,..,9}
(532),, & 5x100+3x10+2x1 & 5x102+3x101+2x10°

Auadiké cuoTtnua (Bdaon cival 1o 2, duadika wneia — binary digits
(bits)) :
(d,...d,d,dy), & d x2"+...+ d,x22 + d,x21 + d,x2°
otrou d,, d,, d,, ..., d, € {0, 1}
(532),, & (1000010100), & 1x512+ ... +1x16+0x8+1x4+0x2+0x1
=1x29+1x24+1%x22
Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng
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4 14
AplOuntika cvoTnuaTo
OkTadIké cuoTnua (faon gival To 8, OKTAdIKA Wnia - oct) :
(d,...d,d,dy)g & d x8"+...+ d,x82 + d;x8! + d,x8°
omou dy, d,, d,, ...,d, €{0, 1, 2,3,4,5, 6, 7}
(532)g & 5x64+3x8+2x1 & 5x82+3x81+2x8Y

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

binary 2 octal : 3 bits otn ocipd avrikaBiotavral atrd TO AVTIOTOIXO
OKTAOIKO Wnio, apxidovrag aTtro 1o AlyoTEpo onuavTiko bit.
2UUTTANPWVOUME UNOEVIKA APICTEPA TOU TTEPICCOTEPO CNMUAVTIKOU
bit eppooov xpeladeral.

(JHEHRNNO10), = (1EN2)

Tunpa MaBnuaTikov 2

ApiaToTeleio [Maveniotrpio ©scoalovikng
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AplOuntika cvoTnuaTo

Agkaggadiké cuoTtnua (Baon cival To 16, dekaecadIka wnia - hex) :
(d,...d,d,dy), & d x16"+...+ d,x162% + d;x16' + d,x16°
omou d,, d;, d,, ...,d, €{0, 1, ...,9,A, B,C, D, E, F}
(532),5 & 5x256+3x16+2%x1 & 5x162+3%x161+ 2x16°

binary 2 hexadecimal : 4 bits otn ocipd avTikaBiotavral amo To
QVTIOTOIXO OEKAECADIKO Wn@io, apyiloviag atrod 10 AyOTEPO ONUAVTIKO
pit. ZUPTTANPWVOUHE PNOEVIKA APICTEPA TOU TTEPICOOTEPO ONUAVTIKOU
bit eppooov xpeladeral.

(-1010)2 - (-A)16 = (1512)4

Tunpa MaBnuaTikov
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[TapévOeon: Klaooukd bits kot ...mo «eotikon bits

@
(]
(&4
o1 as
H o f B
G | L LI L Y A 0 A
04 '
H
= !
II'. a1y EH
= az :
n al i "
0 B
Bit

Pbit
0 0

& -

1 1 [1)
State: o or 1 {p:0, (1 - p):1} ao) + B
lof? + 1B = 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:

=100100= 3¢

1011 (A)
x 1010 (B)

[ToAAaTTAQCI0CUOC:

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

g"zj Tunua Moer]poTlK..dov -




AplOuntika cveTnuaTo

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

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

-2 110

TuApa MadbnuaTikev — e

40
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AplOuntika cveTnuaTo

Eight-bit signed integers

https://en.wikipedia.org/Wiki | s * | st ®
/Two’'s _complement 0 0000 0000
1 0000 0001
o _ o 2 0000 0010
https://en.wikipedia.org/wiki o 10
/Ones’ _complement 157 0111 1111
-128 1000 0000
-127 1000 0001
-126 1000 0010
-2 1111 1110
-1 1111 1111

Tunpa MaBnuaTikov
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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/Ones’_complement
https://en.wikipedia.org/wiki/Ones’_complement

A)lyeBpa Boole

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

BaoikEG TTPACEIC:

KAl — ouleucn (AND — conjunction) : XAy (X AND vy)

H —0dialeucn (OR —disjunction) : xvy (x OR YY)

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

Tyl zAy|lzVyYy| |z
Mivakeg aAnBeiog N L & !
10 0 1 1 0

01 0 1

11 1 1

Tunpa MaBnuaTikov
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https://en.wikipedia.org/wiki/Boolean_algebra

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

T Y oY TDY T=Y
[livakeg aAnBeiag olol 1 - >
1|0 0 1 0
0 1 1 1 0
TuApa MaBnuaTikdv a 1)1 1 0 1

ApiaToTeleio [Maveniotrpio ©scoalovikng


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

A)lyeBpa Boole

Nopol (Kat’ avaAoyia pe ouvron aiyelpa pe + avTi 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

44




A)lyeBpa Boole

Nouol (dev 1I0xUOUV OTNn ouvhnOn AAyeppa pe + , *)

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)

g‘é TuApa MaBnuaTikov I




A)lyeBpa Boole

Ki dAAol vopol! Complementation 1 r M-z =10
Na 10 ouptAfpwpa :  Complementation 2 V- =1
AITTAR Gpvnon: —l{—.:.-;] —

VoY = oz A y)

Alaypdauparta Venn yia
TTPACEIC OTNV AAYERPQ .

Boole :

Nopol De Morgan:

\ Tunua MabnuaTikdv



AlyeBpa 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

k Tunua MabnuaTikdv u




Avtiotpeyipnotnra (reversibility)
VTOAOYLO UMV

o Quoikn Kal AoYIKA avTIOTPEWYIUOTNTA
https://en.wikipedia.org/wiki/Reversible computing

AND QR NOT
A — A
C C A C
B — B

Inputs Output Inputs Output Input  QOutput
A B E A B C A C
0 0« |2/0 0 [ e—t— 0 / e—a—1 /
0 1 P[0 0 1w |2/1 le=—— 10V
1 0 0 1 0 «—F| 1
1 ] e—— 1 1 1«

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

-.‘: Tunua MabnuaTikdv 45



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

Ynouokd kokAopato

_ —} And gate
'}~ Diode —
— | Capacitor :E:.j’_ Wand gate
AW0L Inductor i:)_ Or gate
=MA— Resistor i}—
Mor gate

_|1+_ DC voltage
source jD— ¥or gate
Inwerter
=ouree [:}” (Not gate)

2ov1)0n oopPola oe oynpaATiKa SlaypPAPPATA KOKA@PATOV

e -.‘; Tunua MabnuaTikdv 40




Ynouokd kokAopato

.5 Axolovbiako KOKA@pa
1“T'~111,1 101 1% 7
o -

= L_&)" —“E’”’ =

o Q)

«TOUIAKY> (APloTEPA) KAl PAVTAA®TIG (0eC1a)
PA. https:/ /en.wikipedia.org/wiki/Logic_gate#Symbols xat
https:/ /en.wikipedia.org/wiki/Flip-flop_(electronics) avtiotoiya

50



https://en.wikipedia.org/wiki/Logic_gate#Symbols
https://en.wikipedia.org/wiki/Flip-flop_(electronics)

Ap1OuUNTIKEC TPACELC UE
aryeBpa Boole

A o
B o—¢ -
C Cin® °3
_—-\_ Carry-blockd
| T
o &
Half adder logic diagram — e o Cout
Logic diagram for a full adder. =

https:/ /en.wikipedia.org/wiki/ Adder_(electronics)
Tpnua MaBnuaTikav
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N System
NN Specification
\4
v Architectural
y ENTITY test Design
T port a: in; _ v
n (Pl(lKn end ENTITY; Functional Design
, v and Logic Design
2(E0L0L0M v
Circuit Design
¥ \4
. Physical Design
n W =m v
v Physical Verification
2TA0ld KATAOKEDLT)G s and Signoff
. : ERC v
OAOKATPOHEVOD KUKADPATOG L
(chip) L2 Fabrication
(i -
https:/ /en.wikipedia.org/wiki/In \ / Packaging
tegrated_circuit_design v and Tfsting

52
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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 YNO1oKn Y0100
otnVv opyrtektovikn H/Y

e DDVOLAOTIKA

Automata theory
KOKA@PATA
(covOLAOTIKI) AOYIKT] _ ( e \\\
- combinational logic) =
° AKO)\OD@IC[K(f[ Combinational logic

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

! ! '

vAorotet PV MovteAa vmoAoylopmv

Tunpa MabnuaTikov
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H pnyavn tov Turing

Tape

(T Reac

Program

/write head

b

alajJal]a -+ Input/Output Tape

Reading and Writing Head
moves in both directions)

q2

q3

/

q

Un

o

Finite Control

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

Tunua MabnuaTikdv
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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 ”

|

TuApa MaBnuaTikov o



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

Apyitektovikn H/Y

Cenitral Processing Unit

‘ Control Unit

It

Dulput
‘ Arithmetic/Logi \
Devica ¢ Unit Device

Apyxttektovikr) von Neumann

TuApa MaBnuaTikov
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TMHMA MAOGHMATIKQN

OAHIOz 2INMOYAQN ,
2021 - 2022 Apyrtextovikn von

Neumann

Odnyoc otroudwyv 2021-22

https://drive.google.com/file/d/1M
DznpDkSSWurOSABAULtrrUB8cs
yNgvEh/view

TuApa MaBnuaTikov "
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Ap XITSKTOVlKﬁ H/ Y E/ET“(POpd bits
von Neumann

bottleneck
OTOKM®OIKOTOINoM

(decode)
gktéleon (execution)

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

amoOnkevon (store)

wn

Am\ovotevpevn Control bus S
IIAPOLOLAOT | I
OTadl®V eKTeNEONG Address bus =
EVIOAI)G pnxavrg v 9
ot CPU wn
Data bus b |

Apxttektovikr) von Neumann

e -.‘; Tunua MabnuaTikdv -




Apyrtextovikn H/'Y

REGISTER
" Data In
— ] l RAM
Instruction Register Program C'ounter |
| 0
MULTIPLEXER f-— l RW
Decoder a > 3
4
o0
& 5
=
LOGIC 4 :
f——) Accumulator 7 i
Central Processing Unit ! * :
- Data Out MEMORY

] CoutriolBus ] DataBus [] 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):
°
é Cache (level 3);
=3 :

3
i Kopta uvfwné
(DRAM) :

v

Apyrtektovikn H/Y

an
.
o
.
o
.

--------------------------------------------------------------------------------------
L]
L]
L4
L4
*
*
*

Register file Qg@] \

Data Instructions

&

Instructions & Data %@

Instructions & Data /

Instructions & Data /

‘e
‘e
.

AnoBnKevLTIKOG YWPOG : OKAT|pOl O10KOL, C»%Q’
SSDs, CDROMSs, usb sticks, xAr1I.
lepapxia yvApNG UTTOAOYIOTH CIOIJd p ““““

61
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Apyrtektovikn H/Y

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

Chipset

High-speed
graphics bus
(AGP or PCI Northbridge

Express)

(memory
controller hub)

2 XNMATIKO dlaypappa unTpPIkNG 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 o __________ M

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

.._‘:

Serial Port
Parallel Port

1 1 Fl Disk
TuAua MaBnuaTikcov 0 o) ‘Keyboard
Mouse




Apyrtektovikn H/Y

) o
®
S
S$3)

<<s
S35

SSO
ss

3

233 : 9th Gen
:\ 2% 2% 2 lnte!e COre'fu ‘-9

Eutropika diabéoiun (2019) CPU 1n¢ etaipiag Intel yia PC

TuApa MaBnuaTikov i
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Apyitextovikn H'Y g ooz o MR g G s

UNTPIKA KAPTA TUTTOU
microATX yia PC
(TrapaTnPAOTE TOUG
OKOAOUEVOUG
TTUKVWTEG)
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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 IVIQUTN A TIKWV 45

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 cogpﬁt CfV ers ton.

v

Lcomichat (@),

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

[I€pa and v apyrtektovikr von Neumann:
AvtiovpBoatikny — TpotoéTunn vroloyiotikn (Unconventional computing)

explain unconventional computing with images

ﬂ
-

[T ...oopPatir) avadnnon:
. . . 1.  https://en.wikipedia.org/wiki/Unconventional computing
: -based Al | del and d have the abil displ
S A 2. https:/ /link.springer.com/referencework/10.1007 /978-1-4939-6883-1
3. https://link.springer.com/book/10.1007 /978-3-319-33924-5

images. However, | can describe unconventional computing and its different branches in

detail.

Emergence, Complexity and Computation -ECC

Unconventional computing encompasses a wide range of computing paradigms and
technologies that depart from the conventional Von Neumann architecture, which is based et . A

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

1. DNA computing - This branch of computing uses DNA molecules to store and Andrew Adamatzky Editor d& ﬁg Pi -

manipulate data and perform computations. In this approach, chemical reactions are U n(()nventl()nal - umon\véntional

used to perform operations on the DNA. - ST e L O
2. Quantum computing - This branch of computing leverages the unique properties of Com pUtIng Computlng

quantum systems, such as superpaosition and entanglement, to perform computations. A Volume in the Encyclopedia of Volume 1: Theory
Complexity and Systems Science,

Quantum computers use qubits instead of classical bits to perform computations. cacond Edition

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. &) Springer

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.

| yNUa VMIQYNPATIKWV “



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

*-\ware

software

#include <stdio.h>

int main() {
/I printf() displays the string inside quotation
printf("Hello, World!");

return O;

}

firmware

hardware

TuApa MaBnuaTikov
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[Iept yYAwoomv

H yAwooa eTKoIVWVIAg
OTaOIOKA aAAACEl ATTO
ETTITTEOO OE ETTITTEDO.

AladoxIKA eTTITTEDA N——
ETTIKOIVWVOUV - Eqapjioyr
«OUVOMIAOUV» PNETW
auoIfaia KatavonTwyv
OTOIXEIWV TA OTTOIA
opifouV uIa «JIETTAPN» = - -
(interface) uttoBOANC Kal — '
QAVTATTOKPIONG AITNUATWY YAiko YTroAoyioTh

AgIToupyIKO Z0oTHHA

e Tunua MabnuaTikdv ‘8




IIept yYAwoomV

movl 51, %eax

2 UMBOAIKN YAWwooa cmpl 51, %edi
(assembly language) Sbe .fib done
YIQ ETTECEPYQOTH TNG movl %eax, %ecx

OIKOYEVEIaG X86-64 addl %ebx, %eax
mov]l %ecx, %ebx

subl 51, %edi
jmp .fib loop

8B542408 B83FA0077 0eBEOQOOO 0000C38B3
Fa027706 BEO1000O 00C333BEB 01000000
B9010000 00EDO419 B3Fra0376 O78BDBED
Cl14REBF1 5BC3

['Awooa unxavrig (Machine code)
yia eTTeCepyaoTr) TUTTOU32-bit X86

Katwrepa eTTiTreda YAWOOWV TTPOYPANUATIONOU
(https://en.wikipedia.org/wiki/Low-level programming_language)
TuApa MaBnuaTikov
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IIept yYAwoomV

2UUPBOAIKEG YAwooeg Wolfram Mathematica,
TTPOYPOAUUOTIONOU  Matlab, KATT.

unsigned fib(unsigned n) {
if (!'m)
return 0;
else if (n <= Z)
return 1;

else |
Scripting languages ansigned a, c;

for (a=c=1; ; -——mn) {

c t= a;
if (n «= Z) return c;
a=ec - a;

[Mapdadelyua KwoIKa ;

otn yAwooa C -
AvwTepa TTITTEOA YAWOOWYV TTPOYPAUMOATIONOU
(https:/len.wikipedia.org/wiki/High-level _programming_language)

TuApa MaBnuaTikov
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IIept yYAwoomv

Wolfram Mathematica

e (0 et fune O Ot Fpelstion. fetwten  odos ey

BiBumtaf o wh L RE Lk while o TV K1) v BeeTERASeREM 11 wh. whiie. B Mda KoL) A Dl e, 40T 0
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Bew P ouinial wo v, we ')
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Mathematica 8.0.0 Linux frontend

@ Help
.y ik-0
Documentation

# Documentation Home
® Examples
& MATLAB

® Graphics

Category
2-D and 3-D Plots
Ling Plots

-]

Data Drsiribution Plots
Discrete Data Plots
Geographic Flots
Polar Plots

Contour Ploks

Vector Fields

N = e W W W @

Surfaces, Volumes, and
Polygens

Anmation

o

2-D and 3-D Plots — Examples |+

All Functions

2-D and 3-D Plots — Examples

Create 2-D Line Plot

Create a 2-D line plot and specify
the line style, line color, and marker
fype

Open Live Script

" c . ‘:‘ -

Create Commeon 2-D Plots

Create a variety of 2-D plots in
MATLABS

Open Live Script

|

o | ESS -
r _I.-' __,' e »

Y ;

Overlay Bar Graphs

Overlay two bar graphs and spacify
the bar colors and widths. Then, it
shows how o add a legend, display
the grid lines, and specify the tick
Open Live Script

2 UMBOAIKEC YAWOOEC TTPOYPANUATIONOU

TuApa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng

/1




o0

Language lsource code

Compiler front-end for language 1

Lexical Analyzer(Scann

Syntax’ Semantic
Analyzer (Parser)

Intermediate-code

Generator

=T ]

Language 2 source co

Compiler frant-end far language

Lexical Analyzer(Scann

Syntax’Semantic
Analyzer{Parmser)

Intermediate-code
Generatar
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Contact Information
=4992
Repository:
Subreddit:

Blog:

https: //5f. net Aprojectsfonwelldevcppd
hittp: /vy, reddit. com./r/devepps
hittp:/Aomwelldevepp. blogspot. com

Donate
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MinGW Compiler Website:
TDM-GCC Compiler Website:

hithpc /vy, i, org
hittpe /ftdm-gec. bdragon. net

<= 4992 (old stuff)
Bloodshed Software Website:
Dev-C++ discussion forums:
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hittpe 4w, blood shed. net./dew/
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