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*_ware

#include <stdio.h>

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

return O;

}

software

firmware

hardware

TuApa MaBnuaTikov
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[Iept yYAwoomv

H YAWOoOoa ETTIKOIVWVIAG
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ng{ y}\,(DGG(bV i :_ movl 1, teax

— — et et

cmpl 51, %edi

SUPBOAIKA YAWooO Jjbe .fib done

(assembly language) movl %eax, %ecx
yla ETTECEPYQOTN TNG addl %ebx, %*eax
olKoyévelag x86-64 movl %ecx, %ebx

subl 51, %edi
jmp .fib loop
-fib dome:

retc

8B242408 B3Fa0077 0eBEOO0O 0000C3E3

FA02T770e BEQ1000O 00C353BE 01000000

BOO10000 0O0BD0419 B83FR0376 (O7EBDYED Awooa unxavig (Machine code)
yla €TTECEPYQOTH TUTTOU32-bit X86
Cl14AFRBF]1 SBCS

KatwTtepa eTTiTeda YAWOOWV TTPOYPANUATIOUOU
(https://en.wikipedia.org/wiki/Low-level programming_language)
TuApa MaBnuaTikov
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IIept yYAwoomV

>UPBOAIKEG YAWooeG  Wolfram Mathematica,
TTPOYPANMATIOUOU Matlab, KATT.

unsigned fib(unsigned n) {
if (!m)
return 0;
else if (n == 2}
return 1;

elze |

unsigned a, c;
for (a = c =1; ; --n) {

Scripting languages

c += a;

if (n == 2) return c;
a=oc - a;

[Mapdadelyua KwoIKa )
oTn YAwooa C )

AvwTepa TTITTEOA YAWOOWYV TTPOYPAUMOATIONOU
(https://en.wikipedia.org/wiki/High-level programming_language)

TuApa MaBnuaTikov
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IIept yYAwoomv

Wolfram Mathematica

@ Help - O -~
a0 2-D and 3-D Plots — Examples |+ BODBO =
e (0 pael fumes Cof Qaghior  Bpelastion  felwes  eodos  tw
St e o s s ooty e wwrer e sne: | (18 RN Rt [scacniep
el ' |- i=eli
L L FARN . - LR R e SR T B R R I ) o
Bew® {Pheiata pur v1 7, demetiy u 18!} = NTENTS AII Functions
oy al v Y me ')
Bewd [FThaw Ganen %, Peatag| ; -
SO Pt a1l B e [ Demt b [ 1 Smnal n] . M Pwrmatt [lant ot 0 [, # ] 4. o0, W8, Bemeity]) « Documentabion Home
(74 D% 44 940003} 3¢ Pamtend e 11 6) : ! R 2-D and 3-D Plots — Examples
T TR -
Sem ® [Shuia tamy 4. plantare 4 bamgs | ATLAB .
l ‘, - & MATLAB [ .H i |
« Graphics | f L = o
Prasne per \
1 f \ - - .
. af \ . e
Time Lone e Category | \ ’ je i
‘ 2.Dand 3.0 Plots a7 | \\ / _ Ly
AR (phmaduta. PLAIELS = SPabaulien 00] 0 Guani LA 001 1, Tmemeiiin = 00, Flothanes = TALL 10, L) st L ),
SDtIREe 4 M) Ling Plots [ i .vf.
- v'...’-- Data Destribution Plois 8 : R 3 " = = = = = = ;P S A
ﬂ o il — i . Digcrete Data Plots 7 4 4 4
- o 3 - - T o H ]
. 3 ~.'\ 3 ’ ‘ Geographic Piots 5 Create 2-D Line Plot Create Common 2-D Plots Overlay Bar Graphs
Paolar Plots 3
S D,
. <« e Contour Plots 4 Create a 2-D ling plot and specify Create a variaty of 2-D plots in Overlay two bar graphs and spacify
0 A 4 . i : Vector Fields 1 the line style, line color, and marker MATLAB® the bar colors and widths. Then, it
5 St N Surfaces. Vokumes. and 7 type shows how to add a legend, display
j—ﬁl Polygo: the grid lines, and specify the tick
- = [ [
‘\\_‘ &N e 5 . Open Live Script Open Live Script Open Live Script .
Y &‘
S
——
-
. ) s
-
(a1 0]

Mathematica 8.0.0 Linux frontend
2 UMBOAIKEC YAWOOEC TTPOYPANUATIONOU
TuApa MaBnuaTikov
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Language lsource code

Compiler front-end for language 1

Lexical Analyzer| Scann

Syntax! Semantic
Analyzer (Parmser)

Intermediate-code

Generator

I8

Language 2 source co

Compiler frant-end far language

Lexical Analyzer(Scann

Syntax’Semantic
Analyzer{Parmser)

Intermediate-code
Generator

ET]

Mon-optimized intermediate code  Mon-optimized interm ediate cod

é\a
S
S
S
RS,

Intermediate code optim {zer
Optimized intermediate code

Target-1 Target-2
Code Generat Code Generat

lTarget-l machine code lTa:get-E machine ce

L

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

TuApa MaBnuaTikov




MetappaoTtec

C++\

Ada

Java

Front end

——>»1 Middle end

/

ARM

Back end

— > Sparec
[ ———>x86_32

hﬁx\\kﬁﬁ\k&’*‘Pow&rPC




= 0D ML

. D E cane =
Bl pev-c++ 511 - O X
File Edit Project AStyle

DENadR| & ~~|RR/EA
- 9 41 ||[@meeas

Project Classes Debug

g E5-US-CpItIMIS-Ton-m-1_D-LyKEIouU_VIviie-Matnit.L.pdr - AAoDE ACrobat neader L - |- st

Search  View Execute Tools Window Help

‘ 44 BH HE B FHE4R 4N -H TOM-GCC 4.9.2 €4-bit Release v‘
v

v

About Dev-C++ 1) S

o Copwright [c] Bloodshed Software  Version 5.11
1w Build time: April 27 2015 - 17:11

GMNU General Public License

b GNU GENERAL PUBLIC LICENSE ~

B | Version 2, June 1891

Infarmation *

Contact Information
>4992
Repository:
Subreddit:

Blog:

Donate

hittps: //sf.net/projects/orwelldevcpp!
btk 4o, reddit. com.'r/dev cop,
hittp: /7 oneelldewcpp. blogspat. com

Compilers
MinGW Compiler Website:

TDM-GCC Compiler Website:

pli ]

- Copyright (C) 1989, 1991 Free Software Foundation, Inc.

10 675 Mass Ave, Cambridge, MA 02139, USA v
& ‘

hithp £ v, i org
http: //tdm-gec. bdragon. netd

<= 4992 (old stuff)
Dew-C++ discussion forums:
Dev-C++ users mailing list:

Authors e-mail:

Gheckfor updates

Bloodshed Software Website:

btk /v, bloodshed, net

hittp: /v, bloodshed. netforum.

hittp: /A v, bloodshed. ret/ desvepp-ml. bl
hitkp /A v, bloodshed. net/dew.

o ox

@ 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

TuApa MaBnuaTikov
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Meta@paotéC VS o1epunvevTeS

From Compuater Desktop Encyclopedia
= 2000 The Computer Language Co. Inc.

Create & Modify

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

dBASE, BASIC, etc.

{interpreted)

{interpreted)

{compiled)

Wiite
source

code

Write
sSource
code

Write
source
code

Text Text Text

0s s 0s !
editor editor editor
Source Source Source
code code code
Compiler Compiler

Machine

B language

Run

0s 0s Source s Machine

Bytecode code language
Interpreter Interpreter
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P iting.”
",f""T"hi;ding is to programming what typing is to writg

Leslie Lamport :

 LaTeX

 Paxos, a “consensus
algorithm”

* the bakery algorithm

* the Byzantine Generals
Problem

 “formal verification,”
with a “specification

language” called TLA+
(for Temporal Logic of
ACthHS) o) 0:00/7:49
The Man Who Revolutionized Computer Science With Math
29,256 views * May 17, 2022 L 2.4K CJ DISLIKE 2> SHARE 3¢ CLIP =+ SAVE ...
https:/ /www.quantamagazine.org/computing-expert-says-programmers-need-more-math-20220517
gi,} \ Tpunua Ma B NMATIKWV https:/ /]ngww.youtube.com /watch?v=rkZzg7Vowao il
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Donald Knuth:

«The Art of Computer Programmg “CTAN lion drawing by Duane Bibby”
*TeX, METAFONT, Computerﬁodern Generic Font Files

*Knuth's up-arrow notation A
*Knuth-Morris-Pratt algorithm e
*Knuth-Bendix completion algorith r |

*Robinson-Schensted-Knuth correspondence ¢ - “«¢
*LR parser
Literate programming

1/What is Computef 3

https:/ /www.maa.org/programs/ maa-awards/writing-awards/computer-science-and-its-relation-to-mathematics

. S”
cience? .. the tudy Of 8 https:/ /en.wikipedia.org/wiki/Donald_Knuth

™y https:/ /www.maa.org/sites/ default/files/pdf/upload library/22/Ford/DonaldKnuth.pdf
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AvaAivon IpoPBAnudatov

*  mpofinpa to [proviima] 049 : 1. (cOvheto, TOAOTAOKO) epdTNUA, CTNUE, 6TO Omoto eminteiton ko emyepeitor va dobel
OTAVTNON LLE EMOGTNLOVIKO TPOTO, PE emoTnuovikn HEBodo: Dilocopixad / nbixa / 1otopixa / uetapvaoixa mpopfinuaza. Or
apyaiol piAéoopor éBcoay To ~ e dowiic TS VAnNG. || Oswpntiné ~, mov avéyetot ot Bewpia, otny apnpnuévn okéyn. Il

MoOnuortixo / alyefpio / yewuetpiko ~. Aiatvrwvo éva ~. To ~
ETLOEYETAL ODO O10POPETIKES ADoelS. To dedouéve, / to. {nrovueve evog mpofinuatog. To ~ tov TeTpaymviouod Tov KOKAOD EIvol
divro. Zric efetdoeic éncoe / umiike éva modd dvokolo ~. (éxep.) ontio* ~. RN
Oétw / emonuaive / Biyw / mpoaeyyilw / vt / avtyuetwmilom
/ Abve / emiiow / olove / mepimiérm Eva ~. Evo ~ avadvetar / eupoviietor / mopovaidletal / mpokOTTEL / dnpiovpyeitol.

T Awooixo / onuoypapixo / kokAopopioko ~. AvOpwrive. / teyvikd / 01kovouka / exayyeluotika / mpoownrikd mpofinuota. To ~
70V aAK00AIGUOD / TV VapKwTIK®V / ToL patalouod / ¢ atéyng. H avepyio eivar koivawviko ~. Amwouteiton opoyvyio. yio. thy
avTiUETOTIOoN TV eQvikwv Tpofinuctwv. H avénon s ypnons Piog ovoviard éva cofopo ~. Teyvyto ~. KarafinOnxav
rpoanadbeies va mopaxouplei to ~. O1 epyalousvor (tnaav amo Ty KoPEpvnon v emilvon TV Tpofinuatoyv tovg. (£Kep.)
TpOfinuc oov, Y10, KT. Tov Bewpovpe Tt apopd LGVo To GLVOLIANTNA oG Kot Ol eRAS: Eyw ueiver ywpic ppayko. - [lpofinua
cov. HNSUGROMONOUGHEPEINTODIOHIIODPYEUUDVIEIKECIRO O TOISIGNOVGABITOUDINEEH 11 ! ~ TUVEVOITTIS [tE TOVS TVVASELPOVS
TOV. 2TIG UEYBAES TOAEIS DTGPYEL ~ EMKOIVOVIOGS UETALD TV avOpamwv. Eyel ~ va diopwvioel ue ovatépovg tov. To
OVTOKIVHTO TOPOVTIGLEl TPOfAuOTo. oty unyavy / atny tpopodocia. / ato. nicktpoioyikd. Eyer mpofinuozo pe toug yeitovég tov.
Yrdpyer ~ oto moprdpiouo. Atouo pe mpopinuota axong / ouiiias / kivyong. Apketd mpofAuoto Exw, un oo OnuUIOvPYELS Kl
arla! || Poyoloyike mpofinuata, SuGKOAEG GTNV €0pEST YVYIKNG WooppoTiag: H epnpixn / yepovtixn nlixio mopovoialer
ToALG woyoloyika mpofinuata. || (xep.) kavévo ~!: a. dev vidpyel dSvckoiia, OAa elval 0KoAa, AelTovpyoLV KOAd. . dev Exm
avtippnon: Oa mepdoeig va ue wapeig; - Kavévo. ~, Qo éEpOw katd. tis oyt

. [AOY.: 1, 2: apy. mpofinua: 3, 4: onud. YoAA. probléme & ayyA. problem (oTic véec on.) < apy. zpofinua]

Mnyn : Ae€ikd TnG koiviig veoeAANVIKNG (http://www.greek-language.gr/greekLang/modern_greek/tools/lexica/triantafyllides/)

7 [ Lo
§ )
/ 5%
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AvaAivon IpoBAnuatov

2 UVOTTTIKOG OPIOHUOC TTPORAAMATOC :
Me Tov 6po MpoRAnua TTpoodiopileTal Eva EPWTAMA (MIa

REREENEEN) Tou xpricer (BlavonTIKAC IKAVOTNTAC-OKEWNC)
( ), atraitei amravrnon (MEEM), n S¢ amdvinon

(BB Tnc Sev cival yvwoTr, o0UTE TTPOPAVHC.

Aedopueva (yvwoTta) =2 - ZnTtoupeva (ayvwaoTa)

- E——

OBIKOC XAPTNG 155,

Karaotaon (Kak) -2

Tunua MabnuaTikdv

ApioToTeleio [MavenioTripio ©eoaalovikng
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Katnyopiec IIpoPAnudtov

—

Q¢ tpog Q¢ Tpog ooun o Q¢ TPOS £100¢

ovvaTotTnTOo AOGE@V tnTovpnevng

emiAvong gnmilvong

Emidoipa h Aopnuéva, Andépaong
(NAI/OXI)

Avoiktad Hudounuéva, Ynoroyiotikd (Tiun
TKOVOTTOUNTIKTG

Mn emAdoua Adounta, omavInoc)
Beltiotonoinong

(min/max result)

17
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Alootkacio eriAvonc
TpoPBAnuaTOV

« Katavonon (cagnvela, TANeoTNTA, CUVETTEIA
eKQpPaoNg)

o ATTAITNOEIC : KABOPIOPOC DEDOPEVWV KAl
(NTOUPEVWV

* AvaAuon - agpaipeon

e 2UVvOeOoN

« KarnyopioTtroinon

» [evikeuon

'qi}
{ Ok

Tunua MabnuaTikdv

ApioToTeleio [MavenioTripio ©eoaalovikng
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Alootkaoio eriAvonc
TpoPBAnuaTOV
o Katayxwplon 0£00UEVWYV
* 'EAEYXOC OEOOUEVWIV
» Etmrecepyaoia 0eOOUEVWV
* Ecaywyn atroTeAecuaTWYV

[El'ooéog]—»[’EAayxog]{Em&apyaoia]—{EF,oéog ]
— __

TuApa MaBnuaTikov

ApioToTeleio [MavenioTripio ©eoaalovikng
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Nootpomia exiAvong
tpoBAnudTov
y C LARITY . Ekppadw We O'G(pﬁvala TO

TTPORANMa Kal TRV {nToupEvn AUoN

* RELEVANCE -0« oxeTIKG

— OUVAQ@PN ovra kai aoxohoupar uévo pe autd

e RES U LT EoTtialw oTo d1TOT£)\£O'|Jd

(aT1ro 1O OTT0I0 Ba KPIBW OTO TEAOC...
! \ TuApa MaBnuaTikov
f Apigtotéleio Maveniotrpio Oeacalovik
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EniAvon mpoPAnuatov ne H/'Y

* YTTApXEl HEYAAN TTOAUTTAOKOTNTA TWV UTTOAOYIC WV
(MTTEPDEUEI TOV AVOPWTTO)

* YTIAPXEl ETTAVAANTITIKOTATA TWV OIAOIKACIWY (0 AvOPWTTOG
BapiETal, kKoupadletal Kal Kavel Aadn)

o ATraiteital TaxutnTa EKTEAEONC TWV TTPACEWV (B1alopaoTe —
EPAPUOYEC TTPAYUATIKOU XPOVOU)

e UTTAPXEI ueyaAo TTANBOG Twv d0edopuEvwy (big data(sets) —
KAiJOKa TTou utrepRaivel TIC avBpwTTIVEC dUVATOTNTEG)

Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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[Tw¢ Aover mpoPAnuata o H/Y

Baolkéc Asitoupyiec (KAQOOIKOU) UTTOAOYIOTN :

o [lpbdobBeon +

]
e 2UYKpION ?,<,>, =,-
« MeTagopd _

O1 TTapatravw dPACEIC ATTOTEAOUV TOUC DOMIKOUG AIBoUG JE TOUG
OTTOIOUG OIEKTTEPAIWVETAI TO CUVOAO TWV (OUVOETWV) Epyaciwyv
TOU UTTOAOVIOTN.

TuApa MaBnuaTikov

ApioToTeleio [MavenioTripio ©eoaalovikng
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ALyopiOpot

Oplioyoi:

* A£CIKO TNC KOIVIC VEOEAANVIKAC:
aAyopI0uog o [alyoriomos] O20a : (uabnu.) cuvoAo Kavovwy TTou
epappolovtal yia TNV €TTiAuoN €VOC TTPORARMATOC.

Kavovag 1 o [kandnas] O2 : 11. 6,11 puBpilel UTTOXPEWTIKA OXECEIC I
TPOTIOUG EVEPYEIQG. ...

« BiBAia Aukegiou: « AAYyOPIBPOG ival YIa TTETTEPACHEVN OEIPA EVEPYEIWV,
QUOTNPA KOBOPIOPEVWY Kal EKTEAECIUWY OE TTETTEPACUEVO XPOVO, TTOU
OTOXEUOUV OTNV €TTIAUCT €VOC TTPORBAAUATOC. »

« https://en.wikipedia.org/wiki/Algorithm : In mathematics and computer
science, an algorithm ... is a finite sequence of well-defined, computer-
iImplementable instructions, typically to solve a class of problems or to
perform a computation ... Algorithms are always unambiguous and are

used as specifications for performing calculations, data processing,
automated reasoning, and other tasks.

Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Algorithm

Alyop1Ouot
YOPOKTNPIOTIKA (KPLTNP10)
* Eicodoc (TrpoalpeTika) 0 1) TTEPICCOTEPWV TINWV
* 'Ecod0C (UTTOXPEWTIKA) TOUAAXIOTOV MIOC TIMNG
¢ 20(PWC KABOPIOUEVOC TPOTTOC EKTEAEONC OAWYV TWV
EVTOAWV — BnuaTwyv

o ATTOTEAECUATIKOTNTA : YIA TNV EKTEAEON KAOE
(BAMATOC) EVTOANC ATTAITEITAI TTETTEPACMEVOC
XPOVOC Kal TTOPOI

e [leTreEpACUEVOC APIOUOC BNUATWY MEXPI TNV
TTAPAYWYN £cO00U

Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng

24

-qi;\
{ Ok



ALyopiopuot
IIpooceyyiocelc pelénc

* YAIKO/QPXITEKTOVIKN : TAXUTNTA EKTEAEONC

 [AwoCoa TTPOYPAUMATIOMOU : ETTITTEOO APAIPEDONC,
PIAOCOPIa-0OIKoyEVEIQ
(https://en.wikipedia.org/wiki/List of programming lan
guages by type,

https://en.wikipedia.org/wiki/Category:Programming_|
anguages)

o @ewpPNTIKN : EUPECN AAyopiBuoU VyIa €TTIAUCN
TTPOPBANUATOC
* AVOAUTIKI : UTTOAOYIOTIKOI TTOPOI

Tunua MabnuaTikdv
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A}V'Yé ple HOI [Lamp doesn't work]
(Oudypappo
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Lamp

plugged in? > Plugin Iamp]
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burned out?
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https:/ /en.wikipedia.org/wiki/Flowchart#/
media/File:LampFlowchart.svg
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ALyop1Ouot (o1ypappo pone)

Common symbols [ edit]

The American National Standards Institute (ANSI) set standards for flowcharts and their symbols in the 19605 1'%l The International Organization for Standardization (ISO) adopted the ANSI symbols in 1970.['%] The current
standard, 1SO 5807, was revised in 1985 '8l Generally, flowcharts flow from top to bottom and left to right ['7]

ANSIISO o
Name Description
Shape
Flowline _ _ _ - 1 . . e
) (Aownead)l's Shows the process's order of operation. A line coming from one symbol and pointing at another!"*] Arrowheads are added if the flow is not the standard top-to-bottom, lefi-to right.['%]
Terminall4 Indicates the beginning and ending of a program or sub-process. Represented as a stadium,['*! oval or rounded (fillet) rectangle. They usually contain the word "Start” or "End”, or
another phrase signaling the start or end of a process, such as "submit inquiry” or "receive product”.
Process!!] Represents a set of operations that changes value, form, or location of data. Represented as a rectangle.['%]
Decisionl’s Shows a conditional operation that determines which one of the two paths the program will take ['* The operation is commonly a yes/no question or true/false test. Represented as a
diamond (rhombus).['%]
D Input/Output!=! Indicates the process of inputting and outputting data.['®] as in entering data or displaying results. Represented as a rhomboid ['4]
Annotation['4] Indicating additional information about a step in the program. Represented as an open rectangle with a dashed or solid line connecting it to the corresponding symbol in the
/ (Comment)[5] flowchart.[9]
Predefined Process('®! | Shows named process which is defined elsewhere. Represented as a rectangle with double-struck vertical edges.['4]
O On-page Connector!™ | Pairs of labeled connectors replace long or confusing lines on a flowchart page. Represented by a small circle with a letter inside ['4I18]
U Off-page Connector™! | A labeled connector for use when the target is on another page. Represented as a home plate-shaped pentagon [14118]

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

TuApa MaBnuaTikov .




ALyop1Ouot (o1ypappo pone)

Other symbols [edit]

The ANSIISO standards include symbols beyond the basic shapes. Some are:l17I1E]

Shape

MName

Description

Data File or Database

Data represented by a cylinder (disk drive).

Document

Single documents represented a rectangle with a wavy base.

Multiple documents represented stacked rectangle with a wavy base.

Manual operation

Represented by a trapezoid with the longest parallel side at the top, to represent an operation or adjustment to process that can only be made manually.

Manual input

Represented by quadrilateral, with the top irregularly sloping up from left to right, like the side view of a keyboard.

ODdUN

Preparation or Initialization

Represented by an elongated hexagon, originally used for steps like setting a switch or initializing a routing.

/ _ |

TuApa MaBnuaTikov
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https:/ /en.wikipedia.org/wiki/Flowchart
28




4
Alyop1Opot
AANOI TPOTTOI TTEPIYPAPNC AAYOPIOUWV:
Quoikn YAwooa : AlapdoTe duo aplBuouc oTIc ueTaBANTEC a kai b.
AVTIYPAWTE TNV TINA TNG METABANTAG a O€ PIa VEQ JETABANTNA X.
AvTiypayTe TNV TINA TNG MeTABANTAC b oTn B€on TNC yeTaBANTNC a.

AVTIYPAWTE TNV TINA TNG METABANTAC X 0TN B€on TNG METABANTAG b.
TUTTWOTE TO TTEPIEXOMEVO TWV PETABANTWY a Kai b.

WYeudoyAwooa :
read a,b

X <-a

a<-b

b <-X

write a, b
__'Awooa mrpoypappatiopou: (avaAuTIKr) oudnTnon TPooEXwWG!)
0@ Tunua MaBnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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Alyop1Opot (ooun)
[[AWOOIKA avTIKEINEVA (OEDOMEVA, TTPACEIC, EVTOAEC):
2T00EPEC
o ApIBunrtikég, 1M.X. 3,14

o AANPAPIBUNTIKEG, TT.X. «MATOOGY
o NOYIKEC, TT.X. «aAnOnc», true
» MeTaBANTEG T1.X. X, Y, Z, N,
o TeAeoTeg ). '+, -, (AOYyIKO)AND
« Ekppdocic 1.X. (2+a)*4, n?
* EVTOAN ekxwpnong (assignment)

UETABANTN <- EKPpOaOoN

Tpr]po MoenqulKoov

I ApioTtoTéleio [MavenoTrpio ©ecoalovikng
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ALyop1Ouol (CLVICTOCEC)

AxoAovOia evioAwv
(oelpraxka Prjpata)

start / read a /
read a

start

b<-2*a l
pined

v

/ write b /

!

end

0‘3 TuApa MaBnuaTikov .




ALyop1Ouol (CLVICTOCEC)

AxolovBia evtolov

(erm\oyr))

start / read a /
read a

ifa>0thena<-0

start

write a yes
end

a<-0

NO | «

/ write a /

l

end

0‘3 TuApa MaBnuaTikov -




ALyop1Ouol (CLVICTOCEC)

AxolovOia evtolov
\ start

(emavainyn)
start / read a /
repeat
read a

ila < yes
un’Fll a<o L >=0
write a
end no

/ write a /

!

end

0‘3 TuApa MaBnuaTikov -




ALyop1Ouol (oyeoioon)

Avaykalotnto avaAuonc Twv MPoBAnpATwy Ko
oxeblaonc Twv KAtaAAnAwv aAyoplOuwv

AkoAouOia fnuatwy ya TNV avaAuon Twv
aAyoplOuwv

> UYXPOVEC TEXVIKEC oxedlaonc aAyoplOpwv

Kuplotepec mpooeyyloelc emiAuonc Kol avaAuonc
npoBAnuatwy

34




AAlyopiOuot (avaAvon)
Kataypadn twv dtabeoipwv nAnpodoplwyv yLa to
npoBAnua (apxkn kotaotaon, Sedoueva, ektipnon
neyebouc pofAnuatoc)

AvTiAnPn TUXOV LOLALTEPOTATWYV (TIPOATTALTOU LEVEC
OUVONKEC, TTAPATTAEUPEC ETUIMTTWOELC/TIUPEVEPYELEC)
Mpotaon pnebodou enihvon Kot popdomoinon Ine
(rt.x. evboyAwaooa, dtaypappa pong, K.a.)

Ermttdoyn YAwoooc mMpoypoLATIOMOU Kot
UTTOAOYLOTIKNC TTAATPOpUOC, UAOTIOLNON KAl
arnoteAeopoTo

35




ALyop1Ouot (LEB0OOL oyediaoNc)

XApaKTNPIOTIKA NEBOOWYV

o TPOTTOC AVTIMETWTTIONG/XEIPIOUOU OEQOUEVWV
* AKoAouBia evToAwv

* ATTOOOTIKOTNTA

EvOEIKTIKEC uEBODOI

* Alaipel Kal Bagileue

* AUVOMIKOC TTPOYPAUMATIOUOC

« AtTAnoTol (Greedy) aAyopiBuol

(g,

Tunua MabnuaTikdv

ApioToTeleio [MavenioTripio ©eoaalovikng
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ALyoprOuot (Awaipet kol PaciAeve)

o Znrteital va AUBEI OUYKEKPIMEVN TTEPITITWON (OTIYMIOTUTIO) EVOG
TTPOBANMATOC.

* H mrepiTrTwon autr) Tou TTPORAAMATOC MTTOPEI va DIaIpEDEl O€
UTTO-TTEPITITWOEIC JE TA i0IA XAPOAKTNPIOTIKA.

« AUvoupe aveEapTNTa KABE HIa UTTOTTEQITITWON).

* 2UVOUACOUNE OAEC TIC ETTIMEPOUC AUCEIC TTOU KATAOKEUAOAE

YIQ TIG UTTO-TTEPITITWOEIC, CUVBETOVTAG £TAI TN OUVOAIKI AUGN
TOU TTPORAAUATOC.

Napadeiypa: Auadik avalntnon o€ NAEKTPOVIKO TNAEPWVIKO

KataAoyo (onu: o1 eyypaPEg Tou TNA. KataAoyou €ival Travra
TagIVOUNUEVES aA@aBnTIKA).

-qi;\
{ Ok

Tunua MabnuaTikdv
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ALyOp1OH0l (AVVOUIKOG TPOYPOLULOTIGUOG)

-qi;\
{ Ok

AGC akoAouBrjooupe TWPA TV AVTIOTPOPN TTPOCEYYION:

e /AUVOUNE TTPWTA TNV UIKPOTEPN/EIDIKOTEPN UTTOTTEPITITWOTN TOU
TTPOBANMATOC.

e 2T100IOKA UTTOAOYICOUME TIC AUCEIC OAO Kal
LMEYOAUTEPWV/VEVIKOTEPWYV UTTOTTEQITITWOEWYV TOU
TTPOBANMATOC.

« TeAIKaG KATaAryoupue oTn OUVBEON TG OUVOAIKAG AUONG.

Napddeiyua: YToAoyiopodg duvaung M.X. 27 ue TEooEPIC HOVO

TTOANQTTAQCIACPOUG (24*22*2) avTi yia €€ (2*2*2*2*2*2*2)

Tunua MabnuaTikdv

ApiagToTeheio [Naveniotriuio ©ecoalovikng
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ALyoprOuot (dmAnotol aAyopiOuot)

N Kol LOOTIKOL aAyOp10pot

EmAEyel TOTTIKA BEATIOTN AUON o€ KABe BAua (ony:
Aev Bpiokel TTAvToTe TNV BEATIOTN AUON).
XapakTnPIOTIKA:

‘Eva oUvoAo pe uttown@leg AUOEIG

A&IToupyia €TTIAOYNG TOU KAAUTEPOU UTTOWNPioU
A&IToupyia EAEYXOU OKOTTINOTNTAC VIO ATTOPACN
ETTIAECIUOTNTAG UTTOWNPIOU

A&IToupyia atroTipnong 1rou atrodidel PIa TINA O€ JIa
AUonN 1 MEPIKN AUon

A&IToupyia €TTiAUCNC TTOU pag OEIXVEI AV EXOUUE PTAOE!
O€ MIa OUVOAIKI AUon

BA. kai https://en.wikipedia.org/wiki/Greedy algorithm

-qi;\
{ Ok
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36-20=16 .
e @@

Greedy algorithms determine minimum

number of coins to give while making change.
These are the steps a human would take to
emulate a greedy algorithm to represent 36 cents
using only coins with values {1, 5, 10, 20}. The
coin of the highest value, less than the remaining
change owed, is the local optimum. (In general
the change-making problem requires dynamic
programming to find an optimal solution; however,
most currency systems, including the Euro and
US Dollar, are special cases where the greedy
strategy does find an optimal solution.)




Alyop1Ouol (eriooon)

A&LoOAOYNON WC TIPOC a) XPOVO EKTEAEONC B) XPNOLUOTIOLOULEVN MVAN
* XelpOtepn meplTWON
 Méyeboc elcobou

E€aptwvtal amno eidoc H/Y, y\wooa tpoypapUaTiopoy, SO TPoypALUATOC
Kot Sedopévwv. O xpovoc emionc ano kabuotépnon amodnkeuTikoU
OUOTAMATOC KOl CUOTHHATOC EL00dou-e€d6dou, AAAOUC
XPNOTEC/poypappata mou potpalovrtol tov HYY.

AUo aAyoplBuol eival cuykpiowol otav:

* [padtnkav otnv ibla yA\wooa mpoypapaTIoHoU
Metadpaotnkav amo tov i6lo HeTayAwTTLoTA (HE TIC (BLlec mapapETpouc)

* Tpéxouv o€ pnxaviuato pe (dLo UALKO, AELTOUPYLKO cUOTNUA Kol
UTTOAOYLOTLKO TteEpLBAAAOV

e Agyovtal akplBwc to i6lo cuvolo dedopévwy we elcodo Kata tTn
ouyKpLon

Tunua MabnuaTikdv
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Alyop1Ouol (opfotTnTO)

A\oyIKa AaBn

[TANMMEANC EAEYXOC £10000U

2.NU: OUVTAKTIKA AABn diopBwvovTal TTPOKEINEVOU O

compiler va ytrop£cel va JETAQPACEI TO TTPOYPAUMO

TTOU UAOTTOIEI TOV AAYOPIBUO O€ eKTEAETIUN HOPON.
ATTO0EICN TG 0pBOTNTAC TTPOUTTOBETE! OTI:

* 0 OAYyOpPIBUOC TepuaTilel (MN TTPOPAVEG!)

e KOOt ekTEAEON TTOU TEPMATICEl Divel ATTOOEKTA

aTToTEAECUATOA.

H idia n diadikacoia (specification & verification) evog
aAyopiBuou gival TToAUTTAOKN Kal KOoTilel TTOAU O€
UTTOAOYIOTIKOUG TTOPOUG.

Tunua MabnuaTikdv
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ALyopiopuot (no?wnkom’)mw)

https:/ /complexityzoo.net/ Complexity_. Zoo

https:/ /complexityzoo.net/Petting_Zoo «— e

Leonid Levin in 2010

Stephen Cook in 2008

M6ooUC UTTOAOYLOTIKOUG TTOPOUC (XpOVO, MVAN) OTTALTEL TO TPEELUO TOoU aAyopiBuou;
H (urtoAoylotikr) mtoAumtAokotnta adpopad

1. oTov analtoUUEVO XpOvog enefepyaaiag (processing time)

2. oTnVv avtiotolyn xwpentikoTnTa WvApng (memory space)

OPIZMO? : H moAumAokotnta f(n) evog aAlyopiBuou eival taéng O(g(n)), av umtdpyouv
SU0 BeTikol aKEPALOL € KaL Ny, ETOL WOTE YLt KABE n 2 n, vaL LOXVEL:

[f(n)| <c | g(n)l
OTou n €ival To pEyeboc (mAnBocg oe bits) tng elocodovu.

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

| IJ‘*’Q‘ | TuApa MaBnuaTikdv o
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o Alyop19pot (rolvThokoTnTO)

(D The following table summarizes some classes of commonly encountere(@complexilies_ In the table, poly(x) = x°") ie . polynomial in x.

L1

:ﬂ: Name ¢ | Complexity class ¢ | Running time (T{n)) ¢ | Examples of running times # Example algorithms
_-l: Finding the median value in a sorted array of numbers
constant time o(1 10
35 1 Calculating (—1)"
—
Q inverse Ackermann time O(a(m) Amortized time per operation using a disjoint set
E iterated logarithmic time Oflog™ n) Distributed coloring of cycles
8 log-logarithmic O(log log m) Amortized time per operation using a bounded priority queuel2!
I logarithmic time DLOGTIME O(log m) log 1, log{n2) Binary search
q) polylogarithmic time poly{log m) (log m2
_§ fractional power O )where 0<c<1 |n'2 n2? Searching in a kd-ree
\‘ = (7)) linear time ofm) n 2n+5 Finding the smallest or largest item in an unsorted array, Kadane's algorithm
 —
A\’ 9 "n log-star n" time O log”™ ) Seidel's polygon triangulation algorithm.
e 4
g '>? linearithmic time O(n log n) nlog n, log n! Fastest possible comparison sort; Fast Fourier transform.
B) @ | quasilinear time 1 poly(log m)
—
8 Q quadratic time o(n?y m Bubble sort; Insertion sort; Direct convolution
CU. E cubic time o(ny m Naive multiplication of two m=n matrices. Calculating partial correlation.
6 8 polynomial time P 20008 A) = poly () m+n, n'l Karmarkar's algorithm for linear programming; AKS primality test(Z4]
Q I quasi-polynomial time | QP 2poty(log 7) nleglogn plogn Best-known O(log? n)-approximation algorithm for the directed Steiner tree problem.
Q q) sub-exponential time
N orall €= ontains unless see below) equals MA.
e —_— pf i SUBEXP O™ foralle=0 O(2log k3 ke " Contains BPP unl EXPTIME bel s MAE]
_¥~ e (first definition)
g it sub-exponential time 13 ! ) A . . !
o I R T ORI 20(7) 21 Best-known algorithm for integer factorization; formerly-best algorithm for graph isomorphism
()] (@) exponential time otn) ) ) ) : i
3 o E 2 1.17, 107 Solving the traveling salesman problem using dynamic programming
NS E (with linear exponent)
o) E exponential ime: EXPTIME 2poty(n) 2n o Solving matrix chain multiplication via brute-force search
,,9 O factorial time O(nt) n! Solving the traveling salesman problem via brute-force search
Sy
_c OI double exponential time | 2-EXPTIME B Ll 22" Deciding the truth of a given statement in Presburger arithmetic
2 .7 ar = 1 1
fJ;z, Tunua MabnuaTikdv 43
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Graphs of functions commonly used in the analysis of algorithms, showing the number of

TuApa MaBnuaTikov
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AgoopEval
IIpooceyyioelc pelénc

* YANIKO/QPXITEKTOVIKN : HOpPEC/avATTAPAOTACEIC (KWAIKOTTOINON)

 [TAwWoOoa TTPOYPANMATIOMOU : TUTTOI OEOONEVWYV (aKEPAIOL,
OEKOAOIKOI, XOPAKTAPEC, K.0.K.)

o Aouéc dedopévwy @ ouvBeTol TUTTOI OEdOPEVWYV (01 OTTOIO!
XTiCovTal aT1TO ATTAOUG TUTTOUG) KAl Ol AVTIOTOIXEG (OUVOETEG)
AEITOUpPYieC oI OTTOIEC XTioVTal ATTO TIC BACIKEC TTPALEIC KAl
EVTOAEC TNC YAWOOAC (TT.X. eyypagn (record) e ETTINEPOUC
media (fields) — piyadikog apiOuoc pe 2 mredia (dekadikoi)

* AvaAuon OedouEVWY : PEBODOI TIPNONG KAl CUCXETIONG
dedopEVWY (11.X. Baoeig Aedoucvwv/l viwong)

Tunua MabnuaTikdv
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A€OOUEVO | KMOTKOTOINoN

Dec Hx et Char Dec Hy Ot Himl Chr  [Dec Hy Qct Himl Chrl Dec Hx ©ct Himl Shr
¥ 0 0 000 NUL (null) 32 20 040 &#3E2; Space| 64 40 100 &#64; E | 95 60 140 &#96;
k((A)ES|F(CX§; 1 1 001 %0H (start of heading) 33 21 D41 &#33; ! 65 41 101 &#65; A | 97 51 141 «#97; a
2 2 002 5T¥ (start of text) 34 22 042 &#34; " 6 42 102 «#66; B | 953 52 142 &«#95; b
ASC” 3 3 003 ETY (end of text) 35 23 043 &#35; # 67 43 103 «#67; C | 99 §3 143 &#99; C
4 4 004 EOT (end of transmission) 36 24 044 &#36; 5 65 44 104 #6587 D (100 64 144 «#l00; d
5 5 005 ENQ (enquiry) 37 25 045 &#37: % 69 45 105 «#69; E |10l 65 145 &#l0l; &
& & 006 ACE [acknowledge) 38 26 046 s#38: & 70 46 106 «#70; F |102 g6 146 &#102; €
7 7 007 BEL (bell) 39 27 047 &#39; 71 47 107 «#71; G |103 &7 147 &#103; o
& & 010 BES (backspace) 40 28 050 &#40; | 72 48 110 «#72; H (104 68 150 «#l04; h
9 9 011 TAE (horizontal tab) 41 29 051 &#41; ) 73 49 111 «#73; I |105 69 151 «#l05; 1
10 & 012 LF (NL line feed, new line)| 42 24 052 s#42; * 74 44 112 «#74: T |106 64 152 &#106; ]
11 B 013 VT ({wertical tabh) 43 2B 053 &#43: + 75 4B 113 «#75; K |107 6B 153 «#107; k
12 C 0l4 FF (NP form feed, new page)| 44 2C 054 s#44; | 76 4AC 114 «#76; L |105 6C 154 &«#105; 1
13 D 015 CE (carriage return) 48 zZD 055 &#45; - 77 4D 115 &#77; M (109 6D 155 &#109:; m
14 E 016 50 (shift out) 46 2ZE 056 &#46; . 78 4E 11t #7587 N |110 6E 156 «#110; n
15 F 017 5I (shift in) 47 2F 057 &#47; / 79 4F 117 «#79; 0 |111 6F 157 &#l1l1; o
16 10 020 DLE (data link escape) 48 30 060 &#48; 0 g0 50 120 «#80; P |112 70 lg0 &#l12; p
17 11 021 DC1 (device control 1) 49 31 061 &#49; 1 g1 51 121 &#81; 0 |113 71 161 &#113; o
18 12 022 DCZ (device control 2) 50 32 062 «#50; 2 g2 52 122 «#82; R |114 72 162 «#ll4d; r
19 13 023 DC3 (device control 3) 51 33 063 &#51; 3 83 53 123 «#83; 5 |115 73 163 «#l15; =
20 14 024 DC4 (device control 4) 52 34 064 &#52; 4 84 54 124 s#84; T (116 74 164 &#ll6; ©
21 15 025 NAE (negatiwve acknowledoge) 53 35 085 &#53; & 85 55 125 &#B85: U |117 75 165 &#117; u
22 16 026 5YN (synchronous idle) 54 36 066 &#54: 6 86 56 126 &#86; ¥ |115 76 166 &#118; v
23 17 027 ETE (end of trans. block) 55 37 067 &#55: 7 g7 57 127 &#87; W |119 77 167 &#l19; w
24 18 030 CAN (cancel) 56 38 070 &#56; & 88 58 130 «#88; X |120 78 170 &#l20; x
25 19 031 EM  {end of nmedium) 57 39 071 &#57; 2 89 59 131 &#89; ¥ (121 79 171 &#121; ¥
26 1li 032 SUE (substitute) 58 34 072 &#58; : 00 5& 132 «#90; Z |122 74 172 &#l22; =
27 1B 033 ESC (escape) 50 3B 073 &#59; ; 91 5B 133 s#91; [ |123 7B 173 &#123; |
28 1C 034 F3 (file separator) 60 3C 074 s#60; < 92 5C 134 #92; % |124 7C 174 «#lz24; |
29 1D 035 G5 (group Zeparator) 6l 3D 075 &#6l: = 93 5D 135 «#93: 1 (125 7D 175 «#125: 1
30 1E 036 B3  (record separator) 62 3E 076 &#6zZ; = 94 5E 136 «#94; ~ |126 TE 176 &#1Z6:; ~
31 1F 037 U3  (unit separator) B3 3F 077 &#63; 2 Q5 5F 137 &#95;  |127 7F 177 «#127; DEL

« http://www.asciitable.com/ |:1 




AgoopEval
AELTOVPYIEC OE OOUEC OEOOUEVOV

* [lpooTtréAaon (access)

« Eloaywyn (insertion)

« Alaypagn (deletion)

* AvalnTtnon (search)

* Tacivounon (sorting)

* AvTiypaen (copy)

e 2Uuyxwveuaon (merge)

* Alaxwpiopog (splitting)

- E@appolovral cuvoAika otn Oour OEQOUEVWY ) KATTOIO OOMIKO
oToixeio (building block/node) T1n¢

- Agv £XOUV TTAVTA VONMA OAEC OI AEITOUPYiEC O€ OAEC TIC 0.0.

-qi;\
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Aopéec oeoopevav (ITivaxog)

Bobuomm MetapAint Bactkod tumov w.y. Real

mocotnta (scalar) x=15,1 5,1

Aldvoopo ce n- Movodidotatog mivakag n=3

O1doTATO array[i] of real o deiktmci € [1, 2, .., n]

wpoypotiko yopo  array[l]=1, array[2]=5, array[3]=3 m
R™ (1,5, 3)

[Tivaxac (matrix)  AvodldoTaTog Tivakog

n X m pe otowyeia  array[i][j] of real o doeikng1 € [1, 2, .., n] j
TPOYLOTIKOVG o deiktncj € [1, 2, .., m] n=m =2

(10) array[1][1]=1, array[1][2]=0,

(2 3) array[2][1]=2, array[2][2]=3

Tavvotg (tensor)  IToAvdidotartog mivakog

... (netd to 1° array[1,][1,]...[1,] of real o deiking i, €

£10G...) [1,2,..,k]odelking1, €[1,2,.,k,] ...

o delktg i, € [1,2, .., k]

TuApa MaBnuaTikov 48
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AouEC oeoouevav (Alota)
https://en.wikipedia.org/wiki/Linked list
12| «+—>»99| &> 37| &>

A linked list whose nodes contain two felds: an integer value and a link to the next node. The last node is linked

to a terminator used to signify the end of the list.

12| «+—> 99| e+ > 37| &>

A singly linked list whose nodes contain two fields: an integer value and a link to the next node

<o 12| ¢ [ A 0 99 ¢ A 0 37| o>

A doubly linked list whose nodes contain three fields: an infeger value, the link forward to the next node, and the

link backward to the previous node

12| &>99| & >37| ¢
C ~

A circular linked list

Tunua MabnuaTikdv 40




AOUEC 0E00UEVOV (AloTO)

newNode newNode
37 37| &
> 12| ¢ >99| &> »>12/ 6| (99 &>
node node.next node node.next

Elwcaywyr) otoyeiov oe AMlota

Tunua MabnuaTikdv 0




AOUEC 0E00UEVOV (AloTO)

>

node.next.next

—>»12| «—>»99| e+—>»37
node node.next
—»12[¢] (o8] [37
hode ODde.neXt

Tunua MabnuaTikdv

Alaypagr) ototyetoo amo Aota
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AoUEC 0eoopEVMV (oTolPa)

https://en.wikipedia.org/wiki/Stack (abstract data type)

— [6]—

— T] E Push L
[ 3 ] | & |~ Push E ] (5]
N Push y 4 4
2N sy 3 3] (3
Push y 2 2 i i
[1] 1 1] Ll 1]
{ Pop = 5
5| /" Pop = 4
(4] (4] [ Pop -3
El 3 3 [ Fap ~ 2]
7] 2 q 2 op
1] 1 1 1 (1]

Simple representation of a stack runtime with push and pop =
operations.

Last In - First Out (LIFO)

52




AoUEC ogoouEVOV (OVPY)

Back Front

Dequeue
Enqueue

https:/ /commons.wikimedia.org/w/index.php?curid=7586271

Representation of a FIFO (first in, first out) queue

\ Tunua Ma BnuaTikov
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https://en.wikipedia.org/wiki/FIFO_(computing_and_electronics)

AOUEC 0E00UEVMV (0EVOPO)

https://en.wikipedia.org/wiki/Tree (data structure)

2ovnPeig mpadetg:
* Anapibpnon oAwv Tov KopPwv (2)
* AnapiBpnon t@v KOopPov evog

DITOOEVTPOL (1) (&

* Avadntnorn oTolyelov

* Eioaywyr) veoo otoyelov o ) ) (&) )
ovykekpevn Beon oto devtpo
* Moohaopa: eLoaymyr) eVog (s) (1) ()
O}\(')K}\I]p()l) DHOﬁéVﬁpOU A generic, and so non-binary, =
' , , , unsorted, some labels duplicated,
S AVC[CI]TI]OI] Tng plcag EVOCJ KOpﬁOD arbitrary diagram of a tree. In this
- ' diagram, the node labeled 7 has three
e AVC[CI]TI]OI] TOO KOVTlVOTSpOU children, labeled 2, 10 and &, and one
' 1 ' ' parent, labeled 2. The root node, atthe
KOLVOD IIPOYOVOL OLO KOPPwv top, has no parent

SN Tunua MaBnuaTikewv o




AOUEC 0E0OUEVOV (YPAPOC)

https://en.wikipedia.org/wiki/Graph (abstract data type)
A simple directed o

E graph. Here the

A graph with sixverices and seven = double-headed arrow
edges. represents two

M) KatenfovOpEVOS YPAPOg distinct edges, one for
each direction.
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AOUEC 0EO0OUEVDV (YPAPOC)

YAotroinon pe Aiota yeirtovwy (adjacency list
https://en.wikipedia.org/wiki/Adjacency list )

This undirected &
cyclic graph can be
described by the
three unordered lists
{b, c}, {3, c}, {a, b}.

The graph pictured above has this
adjacency list representation:

3 adjacent to b.c
b adjacent to a.c
c adjacent to a.b

TuApa MaBnuaTikov

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

AOUEC 0E00UEVOV (YPAPOC)

YAotroinon Pe TTivaka
veitviaong (adjacency
matrix
https://en.wikipedia.org/
wiki/Adjacency matrix )

TuApa MaBnuaTikov

ApioToTeleio [MavenioTripio ©eoaalovikng

'gi.\
| 4

Labeled graph

Adjacency matrix

(2100 1 0)
101010
01010

001011
1 1 0 1 0 0
\o 00 1 0 0/

Coordinates are 1-6.

Nauru graph

o

e e

BSCORBCOBBCCERE
| |
||
|
|

886

||
L
||

e
5:'.‘. R S EAREAAE

5 B

Coordinates are 0—23.

White fields are zeros, colored fields are ones.



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

AOUEC 0E00UEVOV (YPAPOC)

TTIVOKAG YEITVIOONC Yia KATEUBUVOUEVO YPAPO

Labeled graph Adjacency matrix
208000800 B8NG8C080T 808
(9) @ = || N i
HEEE B

. 2 Eé ik ll.
" % : Fa [u®

_ Coordinates are 0-23.
Directed Cayley graph of 5S4 o o _ _
As the graph is directed, the matrix is not necessarily symmetric.

TuApa MaBnuaTikov
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AOUEC 0EO0OUEVDV (YPAPOC)

YAotroinon pe Trivaka TpooTrTwoewyV (Incidence matrix
https://en.wikipedia.org/wiki/Incidence matrix )

B4 | B2 B3 | By
111 11 11 |0 1 1 1 0}
1 0 0 0]
21 (0 |0 |0 |= |.
01 0 1]
3|0 (1 |0 |1 uﬂllj
4(0 (0 |1 [1

An undirected graph. =

TuApa MaBnuaTikov
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https://en.wikipedia.org/wiki/Incidence_matrix
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