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AvaAivon IpoBAnuatov

*  apopinpa to [proviimal 049 : 1. (cVvbeto, moAdTAOKO) epdTNUA, (RTNUA, 6TO omoio emlnTeitan Kot entyelpeiton vo 600el
OTAVTNO LLE EMLOTNUOVIKO TPOTO, UE EMOTNUOVIKY UEB0d0: Dilodopikad / nbixa / 1otopixa / uetapvoixa mpopfinuata. O1
apyaiol piAboopor éBsoav To ~ e dowiic TS VAnG. || Oswpntiné ~, mov avéyeton ot Bempia, otny apnenuévn okéyn. Bl

MoaOnuatixo | odyefpixo / yewuetpixo ~. Aratvmarva éve ~. To ~
EMLOEYETAL ODO O10.popeTiKeS Lbaels. To deoouéve, / to. {nrovueve evog mpofinuatog. To ~ Tov TeETpaymVIoUOD TOV KOKAOD EIVOL
dhvro. Zuc eferdoeic éncoe / unike éva wold dvorolo ~. (éxep.) oniio* ~. R
Oétw / emonuaive / Biyw / mpoaeyyilw / ovlntad / avtyuetwmilm
/Aove / emildw / oéove / mepimiékw évo ~. Eva ~ avadvetal / eupoviletal / mapovaialetar / mpokdmrel / oquiovpyeitol.
TAwooiko / onuoypopixo / koklopopioxo ~. AvOpwmive. / Teyvikd, / 01kovouke, / eTayyeAuatikd / mpocwmixo. popinuata. To ~
TOV AAKOOALGUOD / TV VOPKWTIKWY / TOV potoiouod / g ateyns. H avepyio eival korvwviko ~. Awouteiton opoyvyio. yio. thy
aVTIUETOTIoN TV ViKWV Tpofinudtawv. H adcnon e ypnong Pias ocoviota éva cofopo ~. Teyvnto ~. KarafinOnrav
rpoanadbeies va moparxoupOei to ~. O1 epyalousvor (Ntnoav amo v Kofépvnan Ty EXIAVGN TV TPOPANUGTOV TODG. (£KQP.)
Tpofinuc oov, Y10, KT. Tov Bewpovpe Tt apopd LGVo To GLVOLIANTNA oG Kot Ol eRAS: Eyw ueiver ywpic ppayko. - [lpofinua
cov. HNSUGKOMONOUGHEPEINTODIOHIIODPYEUUDVIEIKECIROTOI IO SIGHOVGABITOUDINBEH 11 <! ~ TUVEVOIOTIS [tE TOVS TVVAGELPOVS
TOV. 2TIG UEYGAES TOAEIS DILAPYEL ~ EMKOIVOVIOS UETALD TV avBpaTwv. Exel ~ va diapwvioel ue ovaotépoovg tov. To
QVTOKIVHTO TaPpovaldleEl TPOPINUaTe 0T Unyovy / oty tpopooodia / ota niektpoloyika. Exel mpofiniuoto. pe tovg yeitovés tov.
Yrdpyer ~ oto moprdpiouo. Atouo ue mpofinuozo oxong / outriog / kiviong. Apketd mpofinuato. Exm, un Hov SNUIOVPYELS Kl
atlo! || Poyoroyia mpofinuaza, duckohieg oty €0pecN YLYIKNG Woopporiag: H epnfikn / yepovtikn nlikio wapovoialel
ToAAG woyoloyiko. wpofinuato. || (xep.) kavéve ~1: a. dev vdpyel dSvckoiia, OAa elval e0KoAa, Ae1TovpyoLV KOAL. . dev Exm
avtippnon: Oa mepdoeig va ue wapeig; - Kavévo. ~, Qo éEpOw kata. tis oyt

o [Noy.: 1,2: apy. mpofinua- 3, 4: onud. yard. probléeme & ayyA. problem (otig véeg onu.) < apy. mpofinual

Mnyn : Ae€ikd TnG koiviig veoeAANVIKNAG (http://www.greek-language.gr/greekLang/modern_greek/tools/lexica/triantafyllides/)
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Tunpa MaBnuaTikov
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AvaAivon IpoBAnuatov

2 UVOTTTIKOG OPIOHUOC TTPOPRAAMATOC -
Me Tov 6po MpoBAnua TTpoodiopileTal Eva EPWTAMA (MIa

REREENEEN) Tou xprider (BlavonTIKAC IKAVOTNTAC-OKEWNC)
( ), arraitei arravinon (M8, n S¢ amavinon

(BB Tnc Sev cival yvwoTr, 0UTE TTPOPAVIC.

Aedopueva (yvwoTa) -2 - ZnTtoupeva (ayvwaoTa)

KardoTaon (kokf) = > xardoTaon (KaAn)

OBIKOC XAPTNG 155,

Tunpa MaBnuaTikov
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Katnyopiec IIpoPAnudtov

—

Q¢ tpog Q¢ Tpog oounon Q¢ TPog £100¢

ovvaToTNTO AOGE@V tnTovpnevng

emiAvong enmiAvong

Emidoipa h Aopunuéva, Andpaong
(NAI/OXI)

Avoiktd Hudounuéva, Ynoloyiotikd (Tiun
TKOVOTTOUNTIKTG

Mn emAvoua Adounta, omdvInomc)
Beltiotonoinong

(min/max result)

»- Tp r] Ma Ma® NUMATI KV




Alootkacio eriAvonc
TpoPBAnuaTOV
» Katavonon (cagnvela, TTAneotnTa,
OUVETTEIO EKPPAONC)

o ATTAITNOEIC : KABOPIOPOC DEDOPEVWV KAl
(NTOUPEVWV

* AvaAuon - apaipeon

e 2UVvOeON

« Karnyoplotroinon

» [‘evikeuon

l’ "
'qi:\
/ Ok

Tunpa MaBnuaTikov
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Alootkacio eriAvonc
TpoPBAnuaTOV
o Katayxwplon 0£00UEVWYV
* 'EAEYXOC OEQOUEVWIV
« Etmrecepyaocia 0eO0OUEVWV
* Ecaywyn atroteAecuaTWYV

[Eiaoéog]—-[’E)\syxog]*[Emﬁapvaoia]—{’EF,oéog ]
— __

TuApa MaBnuaTikov
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Nootpomia eriAvonc
tpoBAnudTov
y C LA R ITY . Ekppalw pe Ga(Pﬁvala TO

TTPORANMa Kal TRV {nToupEvn AUoN

= R E L EVA N C E . ZedloAéyw Ta GXﬁTle

— OUVA®N ovra kai aoxohotpar yévo pe autd

e R ES U LT EoTialw oTo (11TOT£)\£O'|JG

(aT1ro TO OTT0I0 Ba KPIBW OTO TEAOC...

| } T“r]po Moer]pOTIKOOV
f Apictotéleio MNaveniothpio Oecoalovikng
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EniAvon mpoPAnuatov ne H/'Y

* YTTAPXEl HEYAAN TTOAUTTAOKOTNTA TWV UTTOAOYIOUWV
(MTTEPDEUEI TOV AVOPWTTO)

* YTIAPXEl ETTAVAANTITIKOTATA TWV OIAOIKACIWY (0 AvOPWITTOG
BapiETal, Koupadetal Kal Kavel Aaon)

o ATTauteital TaxUTNTA EKTEAEONC TWV TTPACEWV (BlalduaoTe —
EQPAPUOYEC TTPAYUATIKOU XPOVOU)

e UTTAPXEI ueyaAo TTARBOC Twyv dedopévwy (big data(sets) —
KAigaka TTou utTEPRaivel TIC avOpwTTIVEC dUVATOTNTEC)

Tunpa MaBnuaTikov
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4 14
[To¢ Aover mpoPAnuata o H/Y
BaolkeEC AsiToupyiec (KAQOOIKOU) UTTOAOYIOTN :
* [lpbobBeon
* 2UYKpION
 MeTagpopa
O1 TTapatravw dPACEIC ATTOTEAOUV TOUC DOMIKOUG AiBoUG PE TOUG

OTTOIOUC DIEKTTEPAIWVETAI TO OUVOAO TWV (OUVOETWYV) EpYaTIWV
TOU UTTOAOVYIOTN.

Tunpa MaBnuaTikov
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ALyopiOpuot

Oplioyoi:

* /A£CIKO TNC KOIVAC VEOEAANVIKNAC:
aAyopi10uog o [alyoriomos] O20a : (uabnu.) cuvoAo Kavovwy TTou
epappolovTal yia TNV £TTIAUCH EVOC TTPORAAMATOC.
kavovag 1 o [kanonas] O2 : 11. 6,11 puBpuilel UTTOXPEWTIKA OXECEIC )
TPOTIOUG EVEPYEIQG. ...

« BiBAia Aukegiou: « AAYOPIOUOG ival YIa TTETTEPACHEVN OEIPA EVEPYEIWV,
QUOTNPA KOBOPICHEVWY KAl EKTEAECINWY O€ TTETTEPACHEVO XPOVO, TTOU
OTOXEUOUV OTNV €TTiIAUCH £VOG TTPOBAAMATOC. »

« https://en.wikipedia.org/wiki/Algorithm : In mathematics and computer
science, an algorithm ... is a finite sequence of well-defined, computer-
Implementable 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.

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

Alyop1Ouot
YOPOKTNPIOTIKA (KPLTNP10)
* Eicodoc (TrpoalpeTikd) O 1) TTEPICCOTEPWV TINWV
* 'ECo0OC (UTTOXPEWTIKA) TOUAAXIOTOV MIOGC TIUNG
* 20(PWC KABOPIoUEVOC TPOTTOC EKTEAEONC OAWYV TWV
EVTOAWV — BNuAaTWV

o ATTOTEAEOUATIKOTNTA : VIO TNV EKTEAEON KAOE
(BAMATOC) EVTOANC ATTAITEITAI TTETTEPACUEVOCG
XPOVOC Kal TTOPOI

e [leTTEPACTUEVOC APIBPOC BNUATWY PEXPI TNV
TTAPAywyn £cod0u

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng
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ALyopiopuot
IIpoceyyioelc pelénc

* YAIKO/QPXITEKTOVIKN : TOXUTNTA EKTEAEONC

 [Awooa TTpoypauUaATICUOU : ETTITTEDO APAipEONC,
PIAOCOPIa-0OIKOYEVEID
(https://en.wikipedia.org/wiki/List of programming lan
guages by type,
https://en.wikipedia.org/wiki/Category:Programming_|
anguages)

o @ewpnTIKN : eUpeon aAyopiBuou yia eTTiAuon
TTPORBAAMATOC

* AVOAUTIKI : UTTOAOYIOTIKOI TTOPOI

Y

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng
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https://en.wikipedia.org/wiki/List_of_programming_languages_by_type
https://en.wikipedia.org/wiki/Category:Programming_languages
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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.['3] The current
standard, IS0 5807, was revised in 1985.['!] Generally, flowcharts flow from top to bottom and left to right.['7]

ANSIISO o
Name Description
Shape
Flowling ) ) ) L 14 . . ) 15
) (Amowhead)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.['%]
Terminall 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 [%]
Decisiont’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).[1%]
D Input/Output!=! Indicates the process of inputting and outputting data ['®] as in entering data or displaying results. Represented as a rhomboid [14]
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)!s] flowchart.[%]
Predefined Process('®! | Shows named process which is defined elsewhere. Represented as a rectangle with double-struck vertical edges.['4]
O On-page Connectorl'! | Pairs of labeled connectors replace long or confusing lines on a flowchart page. Represented by a small circle with a letter inside.['#11€]
U Off-page Connectorl'¥l | A labeled connector for use when the target is on another page. Represented as a home plate-shaped pentagon [14101€]

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

TuApa MaBnuaTikov y




ALyop1Ouot (o1ypappo pone)

Other symbols [edit]

The ANSIISO standards include symbols beyond the basic shapes. Some are:[17I1E]

Shape Name

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.

Preparation or Initialization

ODdUO

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

)

TuApa MaBnuaTikov
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14
Alyop1Opot
AANOI TPOTTOI TTEPIYPAPNC AAYOPIOUWV:
Quoikn YAwooa : AlaBdoTe duo apiBuouc oTIC HeETaBANTEC a Kai b.
AVTIYPAWTE TNV TINA TNG METABANTAG a O£ PIa VEQ JETABANTNA X.
AvTIypAWTE TNV TINA TG METABANTAC b oTn B€on TNC peTaBANTAG a.

AvTIypAQWTE TNV TINA TNS METABANTAC X 0TN B€on TNC HETABANTAC b.
TUTTWOTE TO TTEPIEXOMEVO TWV METABANTWY a Kal b.

YeudoyAwoaoa :
read a,b

X <-a

a<-b

b <-X

write a, b
__'Awooa mrpoypappatiopou: (avaAuTIKr oudnTnon TPooeXwg!)
AJQ Tunua MaBnuaTikcv

ApiaToTeleio [Maveniotrpio ©scoalovikng
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Alyop1Opot (doun)
[[AWOOIKA avTIKEINEVA (OEDOMEVA, TTPACEIC, EVTOAEC):

2T00EPEC
o ApIBunrtikég, 1M.X. 3,14
o AAQapIBuNTIKEG, T1.X. « MATOOC»
o NOYIKEC, TT.X. «aANBrc», true

* MeTaBANTEG TT.X. X, Y, Z, N,

o TeAeoTtéc T1r.). ‘+', ), (AoyIKO)AND

« Ekppdocic 11.X. (2+a)*4, n?

* EVTOAN ekxwpnong (assignment)
UETABANTN <- EKPpaOoN

Tunua MabnuaTikdv

ApiaToTeleio [Maveniotrpio ©scoalovikng
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Alyop1Opotl (cVVIOTOOEC)

AxoAovOia evioAwv
(oelpraxka Prjpata)

start / read a /
read a

start

b<-2*a l
i
|
/writeb/
end I

0‘2 TuApa MaBnuaTikov 5




Alyop1Opotl (cVVIOTOOEC)

AxolovBia evtolov

(erm\oyr))

start / read a /
read a

ifa>0thena<-0
write a
end

start

0‘2 TuApa MaBnuaTikov o




Alyop1Opotl (cVVIOTOOEC)

AxolovBia evtolaov
\ start
(emavainyn)
start / read a /
repeat
read a
. es
un’Flla<O L >=0 y
write a
end
/ write a /
end '

QQ TuApa MaBnuaTikov -




Alyop1Ouol (oyeoioon)

Avoykoiotnta avaluong Twv PoPANUATWY Ko
oxeblaonc twv KataAAnAwv aAyoplOuwv

AkoAouOia Bnuatwyv yLa Tnv avaluon Twv
aAyoplOuwv

> UYXPOVEC TEXVIKEC oxedlaonc aAyoplOuwv

Kuplotepec mpooeyyiloeLg entAuonc Kat ovaAuonc
NMPORANUATWY

21




AAlyopiOuot (avaAvon)
Kataypadn twv Stabecipwv mAnpodopLlwy yLa To
npoBAnua (apxikn Kotaotaon, 6edopeva, EKTipnon
neyebouc tpoPAnpatoc)

AvTiAnyn TUXOV LOLALTEPOTATWYV (TTPOATTALTOU LEVEC
OUVONKEC, TIAPATTAEUPEC ETUIMTTWOELC/TIAPEVEPYELEC)
Mpotaon pnebodou eniAvon Kot popdormoinon Ine
(rt.x. evdoyAwooa, dtaypappa pong, K.a.)

Ermttdoyn YAwooac TpoypopOTLopoU Ko
UTTOAOYLOTIKNC TTAQTPOpOC, UAOTIOLNON KoLl
arnoteAeopoTo

22




ALyop1Ouot (LED0OOL oyediaonc)

XApaAKTNPIOTIKA NEBOOWYV

o TPOTTOC AVTIMETWTTIONG/XEIPIOUOU OEQOUEVWV
* AKoAouBia evToAwvV

* ATTOOOTIKOTNTA

EVOEIKTIKEC UEBOODOI

» Alaipel Kal BaaiAeue

* AUVOMIKOC TTPOYPAUMATICUOC

* AtrAnoTol (Greedy) aAyopiBuol

'qi:\
{ Okr

Tunpa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng
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ALyoprOuot (Awaipet kol Pacileve)

o Znrteital va AUBEi OUYKEKPIYEVN TTEPITITWON (OTIYMIOTUTTIO) EVOC
TTPOBANMATOC.

* H mrepimrrwon autry Tou TTPORANUATOC UTTOoPEi va dlaipedEi o€
UTTO-TTEPITITWOEIC JE TA idIA XAPOAKTNPIOTIKA.

« AUvoupe avegcapTnNTa KABE UIA UTTOTTEPITITWON,.

e 2UVOUACOUNE OAEC TIC ETTINEPOUC AUCEIC TTOU KAOTAOKEUAOAE

YIQ TIGC UTTO-TTEPITITWOEIC, CUVOETOVTAG £TAI TN OUVOAIKI AUON
TOU TTPORANUATOC.

Napdadeiypa: Auadik avalrtnon o€ NAEKTPOVIKO TNAEPWVIKO

KATaAoyo (onu: ol eyypagEc Tou TNA. KartaAoyou €ival Travra
TagIvounUEVES aA@aBnTIKQ).

'qi:\
{ Okr

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng
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ALYOp1Op0l (AVVOUIKOG TPOYPOLULOTIGUOG)

'qi:\
{ Okr

AC akoAouBrnooupEe TWPA TNV AVTIOTPOPN TTPOCEYYION:

e /AUVOUUE TTPWTA TNV WIKPOTEPN/EIDIKOTEPN UTTOTTEQITITWON TOU
TTPOBANMATOC.

e 2T10O0IOKA UTTOAOYICOUME TIG AUCEIC OAO KAl

LMEYOAUTEPWV/YEVIKOTEPWYV UTTOTTEPITITWOEWY TOU
TTPOBANMATOC.

* TeAIkaG KaTaAryoupe oTn ouvBeon TNG OUVOAIKACS AUONG.
[Napddeyua: YTroAoyiopoc duvaung Tr.x. 27 ue TEOOoEPIC YOVO

TTOANQTTAQCIAOUOUG (24%2%*2) avTi yia €I (2%2*2%2*2*2%2)

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng
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ALyoprOuot (dmAnotol aAyopiOuot)

N Kol LOOTIKOL aAyOp10pot

EmAEyel TOTTIKG BEATIOTN AUON o€ KAOBe Brpa (onp:
Aev Bpiokel TTAvToTE TNV BEATIOTN AUON).
XapakTnPIOTIKA:

‘Eva ouvoAo ue uttoyn@ieg AUOEIG

A&IToupyia €TTIAOYNG TOU KAAUTEPOU UTTOWNPiou
A&IToupyia EAEYXOU OKOTTIMOTNTAG VIO ATTOPACN
ETTIAECIUOTNTAC UTTOWNPIOU

A&IToupyia aTroTiuNoNG TToU aTTodidEl PIa TIWA O€ PIa
AUon 1 YEPIKR AUoN

AgIToupyia €1TiAuonNG TToU Pag OEiXVEl av EXOUNE PTACEI
O€ MIa OUVOAIKR) AUon

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

'qi:\
{ Okr

Tunpa MaBnuaTikov
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36-20=16 .
co-e @O

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.)




Alyop1Opol (eridoon)

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

E€aptwvtal amno eidoc H/Y, y\wooa TpoypapUaTiopoy, SO TPOoYPALUATOC
Kot Sedopévwv. O xpovoc emionc ano kabuotépnon amoBnkeuTikoL
OUOTAMATOC KOl CUOTHHATOC EL00d0ou-e€06d0ou, AAAOUC
XPNOTEC/poypappata mou potpalovrtol tov HYY.

AUo aAyoplBuol eival cuykpiowol otav:

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

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

* Agyxovtal akplBwc to idlo cuvoAo Sedbopevwy we elcodo Kata TN
ouyKpLon

Tunpa MaBnuaTikov
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Alyop1Opot (opbdTNTO)

A\oyIKa AaBn

[TANMMEANC EAEYXOC £10000U

2.NU: OUVTAKTIKA AABn d1opBwvovTal TTPOKEINEVOU O

compiler va uTTop£0el va JETAPPACEI TO TTPOYPOANUA

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

* 0 OAYOPIOUOC TepuaTilel (MN TTPOPAVEG!)
e KOOt ekTEAEON TTOU TEPMATICEl Divel ATTODEKTA
aTToTEAECUATOA.

H idla n diadikacia (specification & verification) evog
aAyopiBuou gival TToOAUTTAOKN Kal KOOTilel TTOAU O€
UTTOAOYIOTIKOUC TTOPOUG.

Tunpa MaBnuaTikov

ApiaToTeleio [Maveniotrpio ©scoalovikng
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Alyop1Ouol (moAvmAlokotnto)

Adopa
1. oTOV amALtoUEVO XPOVOCG enetepyaaciag (processing time)
2. OTnNV avtlotown xwpentwkotnta pvnunes (memory space)

OPIZMOZ : H moAumAokotnta f(n) evog adyopiBuou eival taéng O(g(n)), av
uTtapyxouv SV BeTikol aképatot ¢ Kot N0, £€ToL wWoTe yLa kaBe n = n0 va
LOXVEL:

[f(n)| <c | g(n)|

Tunpa MaBnuaTikov
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:ﬂ: Name 4+ | 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 o1 10
35 M Calculating (—1)*
—
Q inverse Ackermann time O(a(ny) Amortized time per operation using a disjoint set
E iterated logarithmic time O(log" ) Distributed coloring of cycles
8 log-logarithmic O(log log n) Amortized time per operation using a bounded priority queuel2!
I logarithmic time DLOGTIME O(log m) log n, log(n2) Binary search
q) polylogarithmic time poly(log 1) {log my?
. § fractional power O where 0<c<1 | nW2 p2? Searching in a kd-tree
\‘ = (7)) linear time o(m) n2n+5 Finding the smallest or largest item in an unsorted array, Kadane's algorithm
o —
A\’ 9 "n log-star n" time: O(n log™ ) Seidel's polygon triangulation algorithm.
e 4
g ; linearithmic time: O(r log 1} nlog n, log n! Fastest possible comparison sort; Fast Fourier transform.
B) @ | quasilinear time n poly(log 1)
—
8 Q quadratic time o(n?) n Bubble sort; Insertion sort; Direct convolution
CU. E cubic time o(n?) m Naive multiplication of two n=n matrices. Calculating partial correlation.
6 8 polynomial time P 2Clog 1) = paly(n) nZ+n, n't Karmarkar's algorithm for linear programming; AKS primality test(Z4]
Q I quasi-polynomial time | QP 2poty(log r) pleglogn plogn Best-known O(log? n)-approximation algorithm for the directed Steiner tree problem.
Q q) sub-exponential time
= E . pf " SUBEXP o™ forall e> 0 O(2log AE2 8 M Contains BPP unless EXPTIME (see below) equals MA 5
_¥~ e (first definition)
g it sub-exponential time 3 ! ) R . . !
o I eI 20(m) 2n Best-known algorithm for integer factorization; formerly-best algorithm for graph isomorphism
()] (@) exponential time om i ) i : i
3 . E 2 1.17, 107 Solving the traveling salesman problem using dynamic programming
NS E (with linear exponent)
o) E exponential time EXPTIME 2poly(n} 2n, o Solving matrix chain multiplication via brute-force search
,,9 O factorial time o) nt Solving the fraveling salesman problem via brute-force search
Sy
_c OI double exponential time | 2-EXPTIME S 22" Deciding the truth of a given statement in Presburger arithmetic
3 .7 - 1 1
fJ;z, Tunpa MaBnuaTikov 20
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(UThe following table summarizes some classes of commonly encounterec@complexities_ In the table, poly(x) = "} i.e.. polynomial in x.
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n

Graphs of functions commonly used in the analysis of algorithms, showing the number of

_—Loperations N versus input size n for each function
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AgoopEval
IIpoceyyioelc perénc

* YAIKO/QPXITEKTOVIKN : HOPPEC/AVATTAPACTACEIS (KWOIKOTTOINON)

 [Awooa TTPOoYPAPMATIOMOU : TUTTOI OEOOMEVWYV (OKEPAIOI,
OEKAOIKOI, XOPAKTNPEC, K.0.K.)

o Aouéc dedouEVWY @ ouvBeTOol TUTTOI OEQOUEVWY (01 OTTOIO!
¥TiCovTal atrd atrAouUg TUTTOUG) KOl Ol AVTIOTOIXEC (OUVOETEQ)
AEIToupyieC o1 oTToiec ¥TidovTal ATro TIC BACIKEC TTPALEIC KAl
EVTOAEC TNG YAwOOQAG (T1.X. eyypagn (record) PE ETTIMEPOUG
mredia (fields) — piyadikog aplBuog pe 2 redia (dekadIKOoi)

* AvaAuon dedouevwy @ MEBODOI TAPNONG KOl CUOXETIONG
dedopEVWY (T1.X. Baoeic AedopEvwv/I'vwong)

Tunpa MaBnuaTikov
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A€OOUEVO | KMOTKOTOINoN

Der Hxoct Char Der Hx 0t Hitml Chr |Dec Hx 0ct Himl Chr)] Dec Hy QOct Himl Chr
B 0 0 000 NUL (rall) 32 20 040 =#32; Space| 54 40 100 s#6d; [ ag 60 140 &#96;
K(Ué“((]g 1 1 001 S0H (start of heading) 33 21 D41 &#33; ! 65 41 101 &#65; A | 97 61 141 «#97: a
2 2 002 5T# (start of text) 34 22 042 s#34; 7 g5 42 102 «#66; B | 95 62 142 +#98; b
ASCII 3 3 003 ETX (end of text) 35 23 043 s#35; # g7 43 103 «#67; C 99 g3 143 &#99; ¢
4 4 004 EOT (end of transmission) 36 24 044 s#36;7 % 65 44 104 &#658; I |100 54 144 s#l00; d
5 5 005 ENQ (encquiry) 37 25 045 #3772 % £9 45 105 «#69; E |101 55 145 &#l0l; e
& 6 006 ACE [acknowledge) 38 26 04f s#¥38; & 70 4g 10g «#70: F |102 66 14 «#l02; €
7 7 007 BEL (bell) 39 27 047 &#39: 71 47 107 &#71; = (103 67 147 &#103; o
§ § 0l0 BS (backspace) 40 28 050 &#40:7 | 72 458 110 &#72: H |104 585 150 +#1l04: h
9 9 011 TAE (horizontal tah) 41 29 051 s#4l: ) 75 49 111 «#73; I |105 £9 151 &#l05; 1
10 & 0l2 LF (NL line feed, new line)| 42 24 052 &#42; 74 44 112 «#74:; J |106 g4 152 s#l06; ]
11 E 013 WT ([wertical tah) 43 2B 053 &#45: + 75 4B 113 &#75: K |107 EE 153 «#l07: k
1z C 0l4 FF (NP form feed, new page)| 44 2C 054 s#44d: , 76 4C 114 «#76; L |108 6C 154 s#l0&; 1
13 D 015 CE (carriage return] 45 ZD 055 &#45r - 77 4D 115 &#77: M (109 6D 155 &#109: I
14 E 0l 30 (shift out) 46 2ZE 056 s#4d6: . 75 4E 116 &#78; N |110 6E 156 +#ll0; n
15 F 017 3I (shift in) 47 ZF 057 s#47: 79 4F 117 &#79; 0 |111 &F 157 &#lll; o
1l 10 020 DLE [(data link escape) 45 30 060 s#¥43; 0 g0 50 lz0 «#30:; P (112 70 le0 «&#11Z: p
17 11 021 DCL1 [(device control 1] 49 31 06l =#49; 1 gl 51 121 &#31; 0 (113 71 16l =#113; 9
15 12 022 DCZ (dewice control 2) 50 32 062 s#80; 2 g2 52 122 &#B82: E |114 72 162 s#ll4: r
19 13 025 DC3 (dewvice control 3) E1 33 063 &#51; 3 55 53 123 &#B583:; 3 |115 75 163 s#ll5; =
20 14 024 DC4 (device control 4) 52 34 064 s#52; 4 54 54 124 «#34; T |11 74 14 &#116; ©
21 15 025 NAE [(negative acknowledge) 83 35 065 &#53: 5 85 55 125 &«#35; T |117 75 165 &#117; 1
22 16 026 S¥N [(synchronous idle) Ed 35 066 «#54d; 6 g6 56 lze &#36: WV (115 76 leo &#113; v
23 17 027 ETE (end of trans. block) E5 37 067 &#85: 7 57 57 127 &#87: W |119 77 167 &#ll9; w
24 18 030 CAN [cancel) EE 38 070 &#567 & 55 55 130 &#5858:; X |120 75 170 &#l20; =
25 19 031 EM  (end of medium) E7 39 071 &#57: 9 59 59 131 &#89; T |121 79 171 &#121; ¥
26 1h 032 5UE [(substitute) B8 34 072 &=#58; : a0 B4 132 &#90; £ (122 74 172 &#1l:2Z:; 2
27 1B 033 ESC [escape) B9 3B 073 &#59: ; 91 5B 133 &#91: [ |125 7B 173 &#123: |
25 1C 034 F3 (file separator) 60 3C 074 s#e0; < 92 BC 134 &#92; % |124 7C 174 =#l24;
29 1D 035 G5  (group Separator) 61 3D 075 &#6l: = 95 5D 135 &#93; ] |125 70 175 &#l25; }
30 1E 036 B3 (record separator) g2 3E 075 &#62;7 > 94 5E 156 «#94; *~ |12 7E 176 &#126; -~
31 1F 037 U3 |unit separator) 63 3F 077 &#63; 7 95 5F 137 &#95;  |127 7F 177 &#127; DEL

Source: www.LookupTables .com

s http://www.asciitable.com/




AgoopEval
AELTOVPYIEC OE OOUEC OEOOUEVOV

* [lpooTtréAaon (access)

* Elocaywyn (insertion)

« Alaypacpr) (deletion)

* Avadlntnon (search)

« Tacivounon (sorting)

* Avtiypaon (copy)

* 2uyxwveuon (merge)

e Alaxwpiouog (splitting)

- E@apuolovral cuvoAika otn Ooun OEO0UEVWY 1 KATTOIO OOUIKO
oToixeio (building block/node) 1ng

- Agv £XOUV TTAVTA vONUA OAEC 01 AEITOUPYIEC OE OAEC TIC O.0.

'qi:\
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Aopéc dedouevav (ITivakog)

MoOnpatiko Aopn) dgdousvev Hopaderypa
OVTIKELUEVO

Babumt MetafAint Pacikov tomov m.y. Real
nocotta (scalar) x=5,1 @
Aldvoopa o€ N- Movodidotatoc mivakog n=3
O106TOTO array[i] of real o deixtnc i € [1, 2, .., n]
npayupatikd yopo  array[1]=1, array[2]=5, array[3]=3 m
R" (1,5, 3)
[Tivakac (matrix)  AvcdtdeTaTog TIvaKOoG
n x m ue otoryeion  array[i][j] of real o deikngi € [1, 2, .., n] j
TPOY LOTIKOVG o deiktngj € [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
Toavvotg (tensor)  TToAvdidotatog Tivokag
... (vopic yia array[i,][i,]...[1,] of real o deixtng i, €
TPWOTOETELG. . .) [1, 2, .., K] 0 deiknci, €[1, 2, .., k,] ...
o delkmg i, € [1, 2, .., K] n=3,k =k,=k;=2

Tunua MabnuaTikdv -




Aopéc dedouévav (Mota)
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 8 terminator used to signify the end of the list

12| «—>» 99| e+—>37| e—>

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

<o 12| [y A » |99 ¢ (A 0 37| o>

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

link backward to the previous node

12| &>99| «—>37 ¢
C ~

, A circular linked list
5’.}‘;\/ \ Tunua Mabnuauikwv "




Aouég oedouévav (Alota)

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

Elwcaywyr) ototyelov oe AMlota

Tunua MabnuaTikdv -




Aouég oedouévav (Alota)

—>»12| «—>»99| e+—»37
node node.next
12 d] o8] [37

node

Tunua MabnuaTikdv
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>

node.next.next

Alaypagr) otoryetoo amno Aota
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Aouég oedopévov (otoifa)

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

— (6]

o E Push y
[ 3 ] | & |~ Push . 5]
| ~\ Push y 4 4
Push ¢ i i i
Push Y % i l i
[1] A 1 (1 1]
P
{ Pop =[5
5 { Pop = 4
4] (4] [ Pop = 3
3] 3 3 Pop - 2 ]
2] 2 q 2 Pop
il 1 1 1 [1]

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

Last In - First Out (LIFO)




Aopéc dedouévov (ovpd)

Back Front

Dequeue
Enqueue

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

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

\ Tunpa Ma OnuaTikcv
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https://en.wikipedia.org/wiki/FIFO_(computing_and_electronics)

AOUEC 0E00UEVMV (0EVOPO)
https://en.wikipedia.org/wiki/Tree (data_structure)

2vvnBeig mpadetg:
* Anapibunon oAov T@v KopPov (2)
* Anapibunon tov KOpPwov evog
DITOOEVTPOL o o
* Avadrnnorn ototyetoo
* Ewoaywy1) veoo otoryetoo ot

ovYKeKPIpeVT Beorn oto devTpo ) ) (o) ()

*  Mnohaopa: eloaymyr) EVOG OAOKATPOV

0IT00EVOPOL o e o
. AVC[CI]TI]OI] TI’]Q pléag EVOG Kopﬁov A generic, and so non-binary, o
° AVC[CIT[I’]OI'] 0D KOVTIVC)TEPOU KOIVOI') unsorted, some labels duplicated,

: . , arbitrary diagram of a tree. In this
HpOYOVOU 61)0 KOP[SCDV diagram, the node labeled 7 has three

children, labeled 2, 10 and 6, and one

parent, labeled 2. The root node, at the
top, has no parent.

.: Tunua MabnuaTikdv "




AouEC 0£00UEVOV (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 twao

M) KaTtenfoVOpEVOS YPAPOG distinct edges, one for
each direction.

42
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AouEG 0e00UEVOV (YPAPOC)

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

This undirected &4
cyclic graph can be
described by the
three unordered lists
{b, c} {a, c}, {a, bl

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

Aouég 0edopuéEVOV (YPAPOog)

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

Labeled graph

Adjacency matrix

(2 100 1 0)
101010
01010
010 1 1
1 1 0 1 0 0
\o 001 0 0/

Coordinates are 1-6.

TuApa MaBnuaTikov
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Mauru graph

e e

i e m e
gé""'ﬂu;..'-'-.
B e R
: SR R Rttt !

Coordinates are 0-23.
White fields are zeros, colored fields are ones.

ApiogToTeleio [MavenioTrpio ©ecoalovikng



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

Aouég 0edopuéEVOV (YPAPOog)

TTIVOKAG YEITVIOONC Yia KATEUBUVOUEVO YPAPO

Labeled graph Adjacency matrix
208000000 BALOGET0BNT 80D
(9) @ = || N i
HEEE B

. 2 Eé ik ll.
" % : Fa [a®

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

TuApa MaBnuaTikov

ApiogToTeleio [MavenioTrpio ©eooalovikng

45

'gi.\
| 4




'gi.\
| 4

AouEG 0e00UEVOV (YPAPOC)

YAoTtroinon Pe TTivaka TTpooTITwoewyV (Incidence matrix
https://en.wikipedia.org/wiki/Incidence _matrix )

24| B9 B3 By

111 11 11 |0 11 1 0)
1 0 0 0]

211 |0 |0 [0 |= |.
0 1 0 1]

30 (1 |0 |1 00 1 1)

4(0 (0 |1 [1

An undirected graph. =

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

Epotmoeic &
TOVTNGELG
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