Ewsaymyn otov Ipoypopunotiono

ATAAIKAXTIKA

AEV TOPUOLOOVTUL GET UOKINOGEMY TIS 3 TPAOTES EfOONAOES
o10aokaiias. Katomy 1oyvel 0TL 60¢ TEL 0 AVTIGTOLY0S OLOUCKMV.

X1i¢ e€etaoarc vmapyel 1 Ospa ot Oewpla amo T 3 TPOTES
gpoonaosg

Xnueioon: H avtiypo@n aoknoeeov/Ogpatov unoeviCetl 0ra tao
OVTIYPOQU KOl TO TPOTOTVTO.

XTI mapodocels maipvooue mopovsics. H 6" amovoio cvvendyetan
VITOYPEOOTN ETAVAANYNS TAPAKOAOVONGTC.

INavaywwtng TCovvaxng
Avoign 2023

\ Tunua MabnuaTikdv



Ewocaymyn otov IIpoypoppatiopno

ATAAIKAXTIKA (Avowin 2023)

Ynroypeotikn mp0ooog ot Ocowpia v 1M opa ¢ 4" gfoouadoc. Kabopiler to
25% Ttov PaOpod noduatoc. AVo EPOTNGELS TOAUTANGS ETLAOYNS KL UL
EPOTNOT 6m6T0/Aa00¢. Telkn) e€€Taon oty VAN TOV fdopaomy 4-12, ne
ehayioto fadpo Yo emrvyio oto padnua to 4/10.

Tpqpo B (C++): Ipoarpetikd (cvvoiiko péyieto mpip = 1 povéoda 6to 75%)

- Avo eikocalrenta t€oT (1 doknon £kaoto) 6T0 TEAOS TGS 9" ko TG 11MS
gpoopadog (mpn = 0,5 povadeg 610 75% Yo £KO.GTO TEGT)

- Muw aoknon Yo 10 oitt 670 TEAOS TG 127 gfoondoog (mpin = 0,5 povaosg
0710 75%)

. INavaywwtng TCovvakng
IJQ/ ) TuApa MaBnuaTikov Avoi€n 2023




Ewocaymyn otov IIpoypopnpoationo
AEITOYPI'IKA

AmapaitnTog o 1WpvpaTikos Aoyopraopog AIIO (BA. https://it.auth.gr/el/account/univiD )

Avoign 2023



https://it.auth.gr/el/account/univID

\ Tunua MaBnuaTikewv

Ewocaymyn otov IIpoypopnpoationo

AEITOYPI'IKA

36 H/'Y pe Aertovpyiké Xvetnuo MS Windows 10

Agv yiveTon backup 610, apyEia ypNoTOV. O POITNTES
ﬁw‘mpovv TO OPYELN TOVS GE OLKO TOVS OT0ONKEVTIKO
néco (usb disk,
https://it.auth.qr/eI/cIoudServices/mvﬁIes,

Google drive, kAm., KAT. )

Y10 Téhog Tov podnpatog kdvooue Shutdown ta MS
Windows

INavaywwtng TCovvaxng

Avoign 2023



https://it.auth.gr/el/cloudServices/myfiles

Ewocaymyn otov IIpoypopnpoationo

Epyaotipio H/Y
Topéag ETOTAPNG YTTOAOYIOTWY Kai ApIBUNTIKAG AvaAuong. Tufua MadnpaTtikwy,
ApioToTéAelo MavemmoTApIo ©E0oaAOVIKNG

AEITOYPI'IKA

AVAPTNGT GNUELDGEMY GTOV LGTOYDPO
ToVv gpyactipiov H/Y :
https://clab.math.auth.qgr/el/progspr23

APXIKH ZEAIAA  TMAPEXOMENEZ YMHPEZIEZ ~ EKMAIAEYTIKO AOTIZIMIKO ~ ANAKOINQIEIZ =~ IYNAEIMOI  EMIKOINONIA

Apyxr » "Eicaywyri oTov Mpoypappanops” Ty Avogn Tou 2023

Fwooeg

"Eicaywyn otov Mpoypappaticpd” tnv Avoign Tou 2023 + = ENnvika
« SEEnglish

BpiokeoTe oTnV I0T0GEAIBA AvAPTNONG EKTTAIBEUTIKOU K.a. NAEKTPOVIKOU UAIKOU YId TO EpYAOTNPIaKO
paenua "Eicaywyn otov NMpoypappamopd” Ty Avoign Tou 2023. Login
ESETAZH MA@HMATOX SUvBEBEiTE
YmoxpewTikA TTpdodog oTn Bewpia TNV 1n Wpa TG 4ng epdopadog. KabopiZel 1o 25% Tou faduol
yaBnuatog. AlO0 EpWTACEIC TTOAAATTARG ETIIAOYAG KOl Wi EpWITNON CWOTO/AGB0G. TeAIKA £E€Taon oTnv
0AN TwV eBOOPABWY 4-12. MAonynon
TuAHa B (C++): NpoaipeTikd (OUVOAIKG péyioTo TTpip = 1 povada o1o 75%) o HuepoAGyIo aiBoucag TROTITUXIaKGY

o HuepoAdylo aiBouoag PETATTTUXIGKGV

-AG0 EIKOCGAETITA TEOT (1 GOKNON KAOTO) OTO TEAOC TS 9NG Kal TG 11n¢ ERBONGBOC (TTpip = 0,5 © Ai68on Tou epyaoTpiou

povadeg oTo 75% Yia £KAOTO TEOT)
-Mia doxnon yia 1o oTTiT oT0 TEAOG TNG 12ng epBouadog (mpip = 0,5 povadeg oTo 75%)
[a TIG NUEPOUNViEG TWV TEAIKWY eZeTd@oewv BAETTETE ThV I0TOoEAIDA hitps://math.auth.gr/programs
/undergraduate/studies-and-exams-schedule/
QPES MPAQEIOY Ti¢ epdopddeg Twy Tapadéoewy (010 epyacTripio H/Y) : Tpitn 12:00 - 14:00 kai
Ter@ptn 12:00 - 14:00
HAEKTPONIKEE QPEZ FPA®EIOY : ©00 T0 £pyaoTrpio H/Y eival KAEIOTO, GTTOI0G QOITNTAG ETTIOUHE
Vva ETMIKOIVWVAOEI O€ Wpa ypageiou, oTéAvel email pj AT math DOT auth DOT gr , Je TIpOTEIVOUEVN
pépa kai Wpa, KAeivoupe pavieBoU Kal CUVORIAOUPE PECW SKype ) zoom.
Emiong ptopeite mavrote va oTéAveTe email messages Je armmopieg KATT oTnv idia dielBuvon email.

To wPOAGYIO TTPOYPAPPA HaBnUATWY TOU TPEXOVTOG EEANAVOU TNPEITal OTNV
10T00¢EAIBa https://drive.google.com/file/d/1jIWz99BmvX8ICojNh5Pn6wmPMVNpFrt/view .

IHMEIQZEIZ MAGHMATON (©OEQPIA):
https:/iclab.math.auth.gr/sites/default/files/CS_Timeline.pdf
1n BiGAegn (L1) :

Aiagaveieg: L1523 .pdf

2n BIGAeEn (L2) :

Havdylibrr]g TCoovaxng
Avoién 2022

TuApa MaBnuaTikov



https://clab.math.auth.gr/el/progspr23

Ewcaymyn otov Ipoypopnoticno

Eicaywyikn evotnTta (25%)
BaoIkEG EVVOIEG KAl TOMEIG
TNG EmioTAMNG YTTOAOYIOTWYV
1" opIAia

MNavayiwtng TCouvAkng

Avoién 2023

\ Tunua MabnuaTikdv




Ilepreyoueva

1. Eicaywyn Kail €mokoTtTnon

[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 trpoAnuaTtwy, AAyopiBuol,
Opyavwaon Kal OOUEC ODEOOMEVWIV

3. 'Awooec Kal uEBoodoI TTpoYPAUMATIONOU
2TA0I0, KUKAOC (wr¢ AoyIouIKOU

TuRpa MaBnuaTikov

ApiagToTeleio [Maveniotripio ©ecoalovikng

Y




IIepreyoueva

4. NAgitoupyika 2uotnuara, lNAnpogoplaka

2uoTNUaTa
E¢oikeiwon pe DevC++

5. TNAETTIKOIVWVIEC Kal OIKTUO UTTOAOYIOTWYV
Aoun, TotTToAoyid, TTPWTOKOAAQ, TTPOTUTTA, OPYAVWON
dlaxeiplion Kal AsIToupyia

6. To AiadikTuo (Internet) Kal 0 TTAYKOOUIOC

010G (World Wide Web)

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

vépouc (cloud)
Tunua MabBnuaTikwy

' ApioToTeleio NavemoTiuio ©ecgoalovikng

8



2.TOYOC M OVATTTLEN:
. QVOAUTIKNG OKEWNC Kal IKavOTNTa oUuvBeong

. VOOTPOTTIOC OA@NVEIAC KAl auoTnNPNG (TUTTIKNG)
OlaTUTTWONC

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

IKAVOTNTAC (ATTOOO0TIKNG) ETTIAUONG
TTPORBANUATWY PE EUBU (aTTAO) TPOTTO KAl
eAaxIOoTOTTOINON TTOPWV

TuRpa MaBnuaTikov

ApiagToTeleio [Maveniotripio ©ecoalovikng

N

3
4.
5
6.

'gip
{ Okr
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Owyeic ¢ ITAnpogopioac

Déu Janus, escultura al Vatica (Catalan)

« A€CIKO TplavTa@uAAidon

mAnpo@opia n [pliroforia] 025 : 1. oToIxeio, uvupa (€idnon, avakoivwaon, ONAWaG, avapopd KTA.)
TTOU TTEPIEXEI KAl METADIOEI MIa yVWOn YIA KTT. ] yIA KT.

e 2TNV KABouIAoupEVN

«TTANPOQoOpia» gival Eva apnenuUEVO OUCIAOTIKO TTOU GNUAiVEl OTTOIAdATTIOTE TTOCOTNTA OEOOUEVWY,
TTpoypappatwy H/Y ) Keipévwy TTou atroBnKeUovTal, HETAPEPOVTAI ) UQIOTAVTAI ETTECEPYQTIQ O€
KAtrolo (puoikd) uéoo. (Trnyn:https://plato.stanford.edu/entries/information/ )

o AlaioOnTIKA

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

Apon aBeBaidotnTag Kal okOTTiun 6€on avTi TuXadTnTag (TT.X. aTToTEAEOMATA KARPWOoNG Aaxeiou)
[MpooBrkn véag (evOEXOUEVWC ATTPOCHEVNG) YVWONG, KaIVOTOoMia (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)

Eutropeuaoiuo €idog, TNy kKEPOoUC, TTOPOC (TT.X. TIPOLBAEWN TINAG METOXNAG OTO XPNMATIOTAPIO)
TuRpa MaBnuaTikov o 4

f ApiotoTéleio Maveniotpio Oscoalovikng



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) YEIWVEL TIC ETTITPETITEC TIMEC KOl CUVETTWG TNV aBeaidtnta TG
KatdoTtaong. Ooo Aiydtepo moavo €ival To OTOIXEIO TTOU TEAIKA TTPOKUTITEL, TOOO PEYAAUTEPN Eival N
TTANPOPOPIa TNG AVTIOTOIXNG KATAOTAONG.

* H mmAnpo@opia wec ocuoxETion (correlation) pepwv vog dopnuEvVou

OUCTNAMATOG

H dour kaBopilel kavaAia avaueoa o€ PEpn OTTOU PEEI N TTANPOPOPIA. ZUNTTEPAIVOUUE TTANPOQOpIa 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 mmAnpo@opia o€ pia akoAouBia duadikwyv wneiwv (bits) ival To pIKPOTEPO TTPOYPAPUA TO OTTOIO PTTOPEI VA
TTapAyel TNV akoAouBia auTh, TPEXOVTAG € Pia unxavr) Turing.

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

Tunua MaBnuaTikov

ApiogToTeleio [avenioTrpio ©sooalovikng
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E{6n ¢ Enelepyaciog

3.

ETTIKOIVWVid

1.
2.

o pe fa 1 rov onmxd mAéypapo 1w Kieofém A’IVO'*M”” nX)
—— |v:g:yo: qu mﬂa&é “Mouceio ThAemKoVwvIY quy:pw mrf éxdoon OTE,

TuRpa MaBnuaTikov

ApiagToTeleio [Maveniotripio ©ecoalovikng

Y'ITO)\OVIG[JOI

Eicayoupe Ta dedopEva I0000U OTOV UTTOAOYIOTH.

H €€eAIKTIKA d1adikagia Tou UTTOAOYIOWOU DIaPOPPUVEL
ETTITOTTOU Ta OedOMEVA £€OO0U ATTO Ta DEOOEVA EI0OD0OU
META ATTO KATTOIO XPOVO.

E¢ayoupe Ta dedopéva £€000U aTTd TOV idIO UTTOAOYIOTH,.

Eicayoupue Ta dedouéva 10000U OTOV UTTOAOYIOTN.

O uTtoAoYIO TG METAPEPEI auToUOoIa Ta EdOUEVA EI00DOU
0€ €va OIKTUO TNAETTIKOIVWVIWY. To dikTUO TTapadidel Ta
OedOUEVA QUTA OE ATTOMOKPUOUEVO (O0€ AAANO TOTTO)
UTTOAOYIOTN META ATTO KATTOIO XPOVO.

E¢ayoupue Ta dedopéva £€0dou (10aviKa idia JE Ta
dedouéva €10600uU) aTTd TOV ATTOUAKPUCUEVO UTTOAOYIOT

J.

12




Ocwpia ITAnpopopiag

APIZTOTEAEIO
MANEMIZTHMIO
OE2>ANONIKHX
TMHMA
MAGHMATIKQN
Odnyoécg 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 owTtoypa@ia ApOnke atrd Tnv 1I0Too€AidQ:

https://history-computer.com/ModernComputer/thinkers/Shannon.htmi
21N pwTtoypagia Tou ecw@UAAou eikovileTal o Claude Elwood Shannon, yvwoT1o¢ we
«TTaTEPAC TNG Ocwpiacg NAnpogopiac kal TN Mabnuartikn¢ Kputrtoypagiac». To 1936,

'gi.\
| 1

TuApa MaBnuaTikov

ApiogToTeleio [avenioTrpio ©sooalovikng
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AKpoywvIiaiol AiBol 0TV KATaoKEUN
UTTOAOYIOTWYV

avoALTIKA BA.

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

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

Difference engine evaluation
(method of finite
differences)

TuRpa MaBnuaTikov

ApiaToTeleio [Maveniotripio ©ecaalovikng

Y



1834 Babbage: General
Analytical Engine  purpose

(Never completed) computation

1941 Zuse: Z3 General
purpose
computation

« 1944 Aiken: General

Harvard Mark | purpose
computation

TuRpa MaBnuaTikov

ApiaToTeleio [Maveniotripio ©ecaalovikng

Y



e 1943-1946 ENIAC (Electronic Numerical Integrator
and Calculator)

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

* Mnxaviopog Twv AvTIKUBNPpWY (AVAKOAUPTNKE TO
1900)

1971 Derek Price: ®opntoc NuePOAOYIaKOC (NAIOKOC-
0£ANVIAKOC) UTTOAOYIOTAG

IEEE Micro (1984): O 1TpwTt0¢ popnTOC UTTOAOYIOTA !

TuRpa MaBnuaTikov

ApiaToTeleio [Maveniotripio ©ecaalovikng
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lotopika oToryYElN

O unxowtcs oG TV Avrucu@n pa)v

ve@uw ¢ "™

| yowa 2oe--iie
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' \ Tunua MaBnuaTikewv

ApiogToTeleio [avenioTrpio ©sooalovikng




lotopika otoryein

O unyovieuog Tmv Avruw@n POV
Karaokeur 150 — 100 1.X. N S e |
AlaoTtdoeic 30x20x10 cm &7 "’ T




lotopika oToryEln

O unyoaviopdc tov Avrucv@n hO)Y

g Thelargest of
s ’ o 82 fragments T

(}Q TuApa MaBnuaTikdv
' ApioToTeleio NavemoTtnpio ©sogoalovikng



lotopika otoryeio
O unyaviouog tTmv

AvtikvOnpwv

© Antikythera Mechanism Research Project

TuApa MaBnuaTikov
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lotopika otoryein

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
' TuApa MabnuaTikov

' ApioToTeleio NavemoTiuio ©ecgoalovikng




lotopika oToyYElN

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

= E

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

TuRpa MaBnuaTikov o

ApiogToTeleio [avenioTrpio ©sooalovikng
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https://en.wikipedia.org/wiki/History_of_computer_science
https://en.wikipedia.org/wiki/Timeline_of_computing

-gi;\
{ Okr

lotopika oToyYElN

H Emiotnun YTtoAoyioTwy onuepa:
- OQewpnTIKN

TuRpa MaBnuaTikov

ApiagToTeleio [Maveniotripio ©ecoalovikng

AvaAuon AAyopiBuwyv

@cewpia YtroAoyiouotntag (Computability)
@cewpia MNoAuttAokoTnTag (Complexity)
Ocwpia NA\woowv

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

25
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lotopika oToyYElN

H Emiotnun YTtoAoyioTwy onuepa:
- E@apuoouevn

TuRpa MaBnuaTikov

ApiagToTeleio [Maveniotripio ©ecoalovikng

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

AikTua AedoPEVWV

[TAnpo@oplakd 2uoTruaTa, Baoeic dedopEvwv/yvuwong

[ pa@Ika, OIETTAPN XPNOTN,

Ac@aAgIa, KpUTTTOYpOPia

26




H Emotun Ynoloyiotov pe eikoveg

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

Automata theory Computability theory Computational complexi

L] lj

TuRpa MaBnuaTikov

ApicToTéleio MavenioTripio ©@sgoalovikng

27
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H Emotun Ynoloyiotov 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 [avenioTrpio ©sooalovikng
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H Emotun YrmoAoyiot®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 Ynoloyiotov 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 [avenioTrpio ©sooalovikng
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H Emotun Ynoloyiotov pe EIKOVES

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

R — -
(av-b)Ab ]
[
s roww » !
L ]
ral lad (B wh | ad rmrer
A LD 0
P iy b
AN S e
T o0 194 » 5 |
(Lol L0
LR N
rsanimmsniin
ﬂa N .«
f = D

Formal verification Automated theorem proving

TuRpa MaBnuaTikov

ApiogToTeleio [avenioTrpio ©sooalovikng
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H Emotun Ynoloyiotov 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

TuRpa MaBnuaTikov

ApiogToTeleio [avenioTrpio ©sooalovikng
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H Emotun 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 YrmoAoyiot®v pe EIKOVEG

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

< e e

&
Q
R Q)Q) Machine learning Computer vision Image processing
N
x9 . AA

- e e
@ W)
0&\0 .l--.__ .-; 1 M"_‘—\_._.

Pattern recognition Data mining Evolutionary computation

abcdefghijk

5&; b o 5% Imnopqrstuvwxyz
!Tri% ABCDEFGHUKLMN
e OPQRSTUVWXYZ
Knowledge representation and reasoning Natural language processing Robotics

34
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H Emomun YrnoAoyiotov onuepa:
O1 vroloyiotéc givar o kaTaAlvtng Yoo v 41 Bliopunyavikn Enavdotaon (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”

35



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

AplOuntika cvoTnuaTo

Agkadiko cuoTtnua (faon cival To 10, dekadIKA Yneia) :
(d,...d,d,dg),0 & d x10"+...+ d,x10% + d,;x10* + d,x10°
orou d,, d,, d,, ..., d, € {0, 1,..,9}
(532),, & 5x100+3x10+2x1 & 5x102+3x101+2x10°

Avuadiké cuoTtnua (Bdaon cival o 2, duadika wneia — binary digits
(bits)) :
(d,...d,d,dy), & d x2"+...+ d,x22 + d,x21 + d,x2°
orou d,, d, d,, ..., d_ € {0, 1}
(532),, £ (1000010100), & 1x512+ ... +1x16+0%x8+1x4+0x2+0x1
=1x29+1x24+1 %22
Tunua MabnuaTikdv

ApiagToTeleio [Maveniotripio ©ecoalovikng
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1 4 4
AplOuntika cvoTnuaTo
OkTadIké cuoTtnua (Baon cival To 8, oKTAdIKA Wn@ia - 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), & 5x64+3x8+2x1 & 5x82+3x81+2x8Y

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

binary 2 octal : 3 bits otn o€ipa avrikaBioTavTal aTrd TO AVTIOTOIXO
OKTAOIKO Wnio, apxidovrag aTtro 1o AlyoTEpo onuavTiko bit.
2UUTTANPWVOUME UNOEVIKA APIOTEPA TOU TTEPICOOTEPO CNUAVTIKOU
bit eppooov xpeladeral.

(JHEHONNO10), = (1EN2)

TuRpa MaBnuaTikov .
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AplOuntika cvoTnuaTo

Agkaggadikdé cuoTtnua (Baon cival To 16, dekaecadIka yneia - 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), & 5x256+3%x16+2x1 & 5x16°+3x161+ 2x16°

binary 2 hexadecimal : 4 bits otn o€ipd avTikaBioTavral amro TO
QVTIOTOIXO OEKAECADIKO Wn@io, apyiloviag atro 10 AMiyOTEPO ONUAVTIKO
pit. ZUPTTANPWVOUHE PNOEVIKA APICTEPA TOU TTEPICOOTEPO ONUAVTIKOU
bit epooov xpeladeral.

(MIOENN1010), = (WA, = (1512)q

TuRpa MaBnuaTikov
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AplOuntika cvoTnuaTo

ApIBuNTIKEC TTPACEIC : (business) as usual!

(carried digits)

[Tpbo0Beon:

=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 MO@I’]}JOTIK.C:OV 29




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 avatrapioTaral ue N 10 0 000
TTANB0C bits, gival 0 duadikog
apIBPAC Y, TETOIOC WOTE X +y = 2N L 001

2 010
YTTOAOYIOUOC: AVTIOTPEPOUNE OAQ 3 011
Ta bits (onu: autd ovopadleTal D 100
«OUNTTANPWHA WG TTPOC 1») Kal
KATOTTIV TTPOCBETOUE 1. -3 101

-2 110

TuApa MaBnuaTikev — 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 - 0111 1111
-128 1000 0000
-127 1000 0001
-126 1000 0010
-2 1111 1110
-1 1111 1111

TuRpa MaBnuaTikov
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https://en.wikipedia.org/wiki/Two’s_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 —dialeucn (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

TuRpa MaBnuaTikov

ApiagToTeleio [Maveniotripio ©ecoalovikng
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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
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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

T“ r'] Ma Ma© NMATI KOOV

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 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)

45
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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:

\ Tunua MabnuaTikdv



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

k Tunua MabnuaTikdv u




Avtiotpeypotnra (reversibility)
VTOAOYLO UMDV

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——ap—1 /
0 1 [0 0 1w |2/1 le=—— 0V
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 48



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)

20v1)0n oopPola oe oxnpaTiKa dltaypAPpaATa KOKAQPATOV

e -.‘; Tunua MabnuaTikdv 40




Ynouokd kokAopato

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

= L_&)" —“E’”’ =

o 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

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
\P port a: in; _ v
n (Pl(XKT] end ENTITY; Functional Design
, v and Logic Design
2(E0L00M v
Circuit Design
¥ \4
. Physical Design
) m n v
v Physical Verification
2TA0ld KATAOKEDLT)G s and Signoff
. : ERC \
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 oapyrtektovikn H/Y

e D DVOLAOTIKA

Automata theory
KOKA@pATd
(covOLAOTIKI) AOYIKI] _ ( 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
! ! '
DAoTIOLEL PvIHL): Movtela vroAoylopwv

Tunpa MabnuaTikov
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H pnyavn tov Turing

Tape

(T Reac

Program

/write head

-+ Input/Output Tape

Reading and Writing Head
moves in both directions)

q2

q

/

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 Apyrtektovikn von

Neumann

Odnyoc otroudwyv 2021-22

https://drive.google.com/file/d/1M
DznpDkSSWurOSABAULtrrUB8cs
yNgvEh/view
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Ap X,lTSKTOVlKT’] H/ Y E/ET“(POpd bits
von Neumann

bottleneck
OTOKM®OIKOTOINoM

(decode)
ektéleon (execution)

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

amoOnkevon (store)

wn

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

Apxttektovikr) von Neumann

e -.‘; Tunua MabnuaTikdv o




Apyrtexktovikn 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_vl/index.html

TuApa MaBnuaTikov 0
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Cache (level 1)
5
E_ Cache (level 2):
€
é Cache (level 3):
=3 :
3
=
Kopta PVIHH]
(DRAM)
v

Apyrtektovikn H/Y

---------------------------------------------------------------------------------------
L]
““““

.

. S
* *

Register file Qg@] \

Data Instructions Q
o

Instructions & Data /

Instructions & Data /

Instructions & Data %@

Q..
L 4

AnoBnKevLTIKOG YWPOG : OKAN|pOl O10KOL, Ca»%%
SSDs, CDROMs, usb sticks, xAr.
lepapxia pvApNG UTTOAOYIOTN Cloud ,.a “““ d

61
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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 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

Eutropikd diaBéoiun (2019) CPU 1n¢ etaipiag Intel yia PC
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[I€pa and v apyrtektovikr von Neumann:
Avtiovpfatikn — tpotdtunn vroloyiotikn (Unconventional computing)

PT explain unconventional computing with images . . R . .
PT explain unconventional computing with public domain sources

I'm sorry, | am a text-based Al language model 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 biclogy 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)

q . . . o f . c . instead of classical bits, which bles them t rf rtai f tati h
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 muc
. 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 Covét |On .
evolving, with new technologies and approaches being developed all the time. unconventional CDm[;)Utlng- c' Touv Ch atG PT Jan ;g

Y5 Y VHIMQ IVIQONUATIKWV 45 AT(OLVT\'\GEL . com/chat (i


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
-

ITwo ...oopPatikr) avadntnon:
. . . 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 VMIAYNPATIKWV »



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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[Tept yYAwoomv

H YAwWoOoa ETTIKOIVWVIAG
OTaOIOKA aAAACEl ATTO
ETTITTEOO OE ETTITTEDO.

AladoxIKa eTTITTEDQ N——
ETTIKOIVWVOUV - EQaphioyn
«OUVOMIAOUV» PNETW
auoIfaia KatavonTwyv
OTOIXEIWV TA OTTOIA
opifouV uIa «JIETTAPN» = - -
(interface) uttoBOANC Kal — '
QAVTATTOKPIONG AITNUATWY YAiko YTmroAoyioTh

AEITOLpYIKO 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 unxavnig (Machine code)
yia eTTe€epyaoTr) TUTTOU32-bit X86

KatwTtepa eTTiTTeda YAWOOWV TTPOYPANUATIOUOU
(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 YAWOCOWYV TTPOYPAUMOATIONOU
(https:/len.wikipedia.org/wiki/High-level _programming_language)

TuApa MaBnuaTikov
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IIept yYAwoomv

Wolfram Mathematica

@ Help - | x

T N | ¢ 5 - © [ 2003000 — banpe | & mman -
e (0 et fune O Ot Fpelstion. fetwten  odos ey

LM | R i=shi

TN . - SRR R S R B R I )

e @ {"heiabe pue o1 *, dametty s 101} = CONTENTS Al Functions

Bewd {Vnitial wo %, W aint) = unctions

. Dht andhbenn [ Amtalby] . W Pwreete [Laglelts v\ PO T Drocum: on -
s S e © Dommenisn e 2-D and 3-D Plots — Examples

TS
# Exampies

o ' & MATLAB "
" [ . e
« Graphics | / !__ wl
1Y
y \ - .
”

o A \ )
rIes sasess Sheinit 0 Category ) \ ’ j-
' 2.D and 3.D Plots a7 il Y 14 § ‘ ol
BAMARI 1t Ui = IR 1 et LT 0L 0, Tesmebite = 0. FimtBanes = 1AL 10 LIr|e P|g{5 .: ‘\. f-,-;
o - n L. L RV
4 :

L}
L5 S AL
Data Drstribution Plots 8 ; e L = = =
- Discrete Data Plots 7 + +
e + Create 2-D Line Plot Create Commeon 2-D Plots Overlay Bar Graphs
Geographic Plots 5
Polar Plots 3
‘f'_ Contour Plots 4 Create a 2-D line plot and specify Create a variety of 2-D plots in Overlay two bar graphs and spacify
P Vector Fieids 1 the lina style, line color, and marker MATLABS the bar colors and widths. Then, it
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Project Classes Debug

About Dev-C++ ) X
[a} Copyright [c] Bloodshed Software  Version 5.11
" Build time: April 27 2015 - 17:11
GMU General Public License
18 GNU GENERAL PUBLIC LICENSE ~
| Version 2, June 1891
Information =

Copyright {C) 1989, 1991 Free Software Foundation, Inc.

pl|
b £75 Mass Ave, Cambridge, MA 02139, USA v
& p

Contact Information
=4992
Repository:
Subreddit:

Blog:

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

Donate

Compilers
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:

hittpe /v, Blood shed, net
hittpe#vwanes, blood shed, net/forum

http: /A bloodshed. net/devepp-ml. html
hittpe 4w, blood shed. net./dew/

Dev-C++ users mailing list:
Authors e-mail:

W OK

Gheckfor updates

EE Compiler % Resources il Compile Log o Debug @ Find Results
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Authors:

- Post-4.9.9.2 development: Johan Mes

- Development: Colin Laplace, Mike Berg, Hongli Lai, Yiannis Mandravellos

- Contributors: Peter Schraut, Marek Januszewski, Anonymous

- MinGW compiler system: Mumit Khan, J.J. van der Heijden, Colin Hendrix and GMU developers
- Splash screen and association icons: Matthijs Crielaard

- New Look theme: Gerard Caulfield

- Gnome icons: Gnome designers

- Blue theme: Thomas Thron
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From Compuater Desktop Encyclopedia
= 2000 The Computer Language Co. Inc.

Create & Modify

Java, Visual Basic C, C+s, COBOL, etc,

dBASE, BASIC, etc.

{interpreted)

{interpreted)

{compiled)

Wirite
source

code

Write
sSource
code

Write
source
code

Text Text Text
0s 0s 0s !
editor editor editor
Source Source Source
code code code
Compiler Compiler
Machine
Eyizinie) language
Run
0s 0s Source s Machine
Bytecode code language
Interpreter Interpreter
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