5.1. MIPOCSOKWHEVH ANOTEAEGHATO

‘OTtav 8a €xe1§ OAOKANPWOE! TN HEAETN aUTOV TOL KEPOAQTOL Bar £XEIG KATOVOROE!
TIG TEXVIKEG AVGALONG TWV OAYOPIBHWV. O PTTOPEIG VO HETPAS TNV ETTIO00T TWV OAYO-
piBpwV pe B&on TNV arodoTIKETNTE TOUS. Oa eicon 08 OEON XPNOIPOTIOINVTOS TIG KO-
TGAANAEG peBGOOLG var eAEyxelg T opBSTNTEG Tous. "H akdpa AapBévovTag LTTéYn cou
K&TTOION KPITAPIQ, V& ETTIAEYEIG TOV TIPOTIHOTEPO OAYOPIOHO Yia TO TTPSPANHA TTOL KO-
Agioon va avTIpeTOTTIOEIG. TEAOG, B €XEIG KATAVONOEI TNV £VWOIA TNG TTOAVTIAOKO TN TOG
TWV aAyopiBpwv.

5.2. EmnNAgov napadeiypaca

‘EoTw OTI £XOVPE TO TTAPAKATW TTPSYPAPHA LAOTTOIMONG £VOG OAyopiBpoL :

AAy6pLOpog EAeyxoC eKTEAEONG
a « 1
b « 2
Twa 1 amdé 1 péyxpr 100

a <« 1

b « a * i
Télog_enavaAnyng
ExtUnoce a
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ExktUnwoe b
Télog EAeyxOGC €KTEAEONG

Not vToAoYIeBel N eTTid00N TOUL pe Bdon Tov aPIBPS Twv TP&EEWVY TTOL OO EKTEAE-
oBoUV.

, , ApIBu6G
EvroAn] aAyopiBuou NpGEEWY
avdBeon Tiwy oTa a kat b 2
Bpdxog emavaAnyng
APXIKA TN i 1
ENEYXOQ | 101
auvénon i 100
avdbeon TIwWyv OTo a 100
avdbeon Tiwv oto b (2X100) 200
Ektunwon a,b 2
ZYNOAO 506

Me debopévo 611 0 BpdX0S TOL TTPOYPAHHPATOS B eKTEAEOOE 100 POPEG TIPOKVTITEI
N TOPATTAVW av&ALOT), 1) OTTOIX ATTOTEAE( EKTIMNON KAl TOU XPOVOL €KTEAEONS TOU
TpOYPApHaTOG 0AyopiBpov. Eivan xprioipo dw va kaTaypagel To p€yebog Tou Tpo-
BAApaTOG KOl va ek@paaBel To 0UVOAO TwV KpITNpiwv eTTidoong oe ox€on e aUTO.

Mapaderypa 2

‘E0Tw OTI €X0UpE TOV TTAPAKATW OAYOPIOHO avEYvmwong Kol GHEONS EKTOTTWONG
TWV OTOIXEIWV £VOG SI0OIGOTATOUL THVOKO A :

AAyépLOpog Avayvwon ExtUnwoon I{voxo
Aedopéva // n //
Twa i and 1 péxpt n
Tia j amd 1 péxpL n
AL&Bace A[i, 7]
ExtUnwoce A[i, 7]
Télog_enavdaAnyng
Télog_enavaAnyng
Télog Av&yvwon ExtUnwon I{vaxo

No vTTOAOYI00€l 0 XPEvoG EKTEAETNS TOL GAYOPIBHOL AL TOV Kl VO OXOAIOOOE 1) Ba-
PUTNTA TwV TTPAEEWV ETTAVEANYPNG OE OXEON HE TNV ATTOPOOT YIX TNV TTOAVTIAOKOTN-
TO TV OAYOPIBHWV.
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ATI6 611 TTapaTnpolpe LTIGPYOLY dVo Ppdxol eTTavEANYNS (€vag Bpdxog Y KGO
didoTaon Touv mivoka). Mo KGOe OTIYPA £TTAVEANYPNG HEOO OTO €0WTEPIKG TWV SV0
Bpoxwv yivovtan §00 arAég Tp&Eeig (avéryvwaon Kol eKTUTTwAT)) HoVadiaiov KGOTOUG 1
kaBepia. ETTopévag n oALTIAOKGTNTO TOL TTAPATIEVW OAYOPIBHOL B EKPPGCETOI pE
n* n *2,6nAadn o aAyépiBpog eival TeTpaywvikos. Eivar pavepd étiol Bpdyol eTravé-
Anyng givai ekeivol TTov KaBopigouvv TNV emB&PLVON OTO KGOTOG EKTEAEONG TOU GAYO-
piBpov.

Mapaderypa 3. Avaivon alyopibpov tadiveunons.

‘EoTw 6T1 €X0VPE TNV TTAPOAKATW OTAR pop@r Yot TOV GAYSpIBpo Tadivéunong pe
evBeia avroAayr| (bubblesort) :

AAyépLOpog EuBela AvTadlayi
Aedopéva // A //
Tia 1 amd 1 péxpt n-1
Tia j amd 1 péxptr n-1
Av A[j+1] < A[j] 1éb1e
Avtipetdbeoe A[j+1], A[J]
Télog_av
TéAog_enavaAnyng
TéAog_enavaAnyng
AnoteAéopata // A //
Télog Eubela Avioadlayh

‘EoTw 0TI £XOVPE TOV TIIVOKG A PE T TTAPAKATW OTOIXEID

1 2 3 4
714138

No TrapakoAovbfjoeTe Tnv Tropeia Tov oAyopiBHoL pe KaToypagr TnG £Tid00T|S
TOUL TTOUL B eKPPALETAI ATTG TOV APIOPS TwV TTPEEEWV TTOL TTPETTEI VO EKTEAEGOOUV.

Eniéoon Aflyopiéuou

Mo va ekppaodel n amédoon Tou aiyopiBpov XpelGleTal vor HeTPNOEl 0 apIBHOS
TWV OLYKPIOEWV KAl 0 APIOPOG TWV AvTOAAXY®Y TTOU Ba TIPOYHATOTTOINB00V YIa TNV
TOEIVOPNOT. TN OLVEXEIX TTAPOLOIGLOVTAI AVOAUTIK& GUTOI Ol UTTOAOYIOHON
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APIOUOC EUYKPICEWV
i — 1 (1o MNépaopa)

2Uykplon 1% kai 2°¢

ZUykplon 2* kat 3%

2Uykplon 3% kat 4

i « 2 (20 Népaopa)

2Uykplon 1% kat 2%

2Uykplon 2% kat 3%

2Uykplon 3% kat 4°¢

i — 3 (30 MNépaopa )

2Uykplon 1% kat 2

2Uykplon 2% kat 3%

>Uykplon 3% kat 4%

‘OTws @aiveTal omré TNV TaPaKoAovONan TnG TTopeiag Tov aAyopiBpovL N ekTEAEON
TOL TTEPIAAPPAVEI 3 CLVEXOHEVO «TTEPAOPATON» TTAVW ATTG TAX OTOIXEIX TOL TTVOKX KOl
o€ KGO Trépaopa oLuYKpivovTan (eLYApIa OTOIXEIWV. ATI6 OTI PAIVETAI KOI TTOPOTTGV@
yivovtal ouvoAiké 9 TTpé&Eeig oUYKPIOoNS, aPoU o€ KGBE TTEPAOH YivovTal 3 OUYKPIOEIG
Kol 6TTwgG avapépOnke LTTapYoLV 3 TTEpGopaTA. O VKOG TOL TTAPASEIYHATOS HOG €-
X€l =4 B£0¢lg. Av YEVIKEDOOUHE TNV KaTOypagr Twv TP&Eewv Tng oUyKpIong Tapa-
TnpoLpe 6T Ba XpelaxoTovV (n-1)*(n-1) oUYKPIoEIS YIa £vav TTVaKa n BEoewv.

ApI6uO¢ AvTtannaywv

‘EoTw TOpa BEAOLPE VO KATOYPAPOULHE TOV APIBPS TWV AVTAAAGYWV TTOL YivOvTOl
yio Tig avéykeg Tng Tadivopnons. MNa va urépéer KPITAPIO I TV TUTTOTTOMON TNG ETTI-
doong Tou aAyopiBpov Ba TPETTel var HETPNOET O APIBPES TV AVTOAAOYWV TTOU Yivo-
VTQI 0T XEIPOTEPN TTEPITITWOTN). ETTOPEVWS N XEIPOTEPN TTEPITITWON YIO VO TIIVOKO 4
Béoewv (Trou eiva Kai To pé€yeBog Tov TPOPAHATES HOG) eival Ta OTOIXEIX TOL va Ppi-
okovTal Ta&ivopnpéva Katd gbivovoa TaEN £To1 dOTE OAa va TrpETTel vor aAAGEovy B€-
on. ‘EoTw AoImrév ) Mo oAl TEPITTTWON QUTHS TNG KATAOTOONG :
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i — 1 (1o MNépaopa )

1 | 1 avtaA\ayn

1 avtaA\ayn

1 avraA\ayn

i — 2 (20 Népaopa)

4 | 1 avtalayn

1 avtaA\ayn

0 avtaA\ayn

i — 3 (30 Mépaopa)

4 | 1 avtaMayn

0 avtaA\ayn

0 avtal\ayn

Etropévag Ba yivouv ouvoAikG 3+2+1=6 avToAAay£g yia Thv Tadivéunon 4 oTtol-
Xelwv Tou eival TOTTOBeTNHEVO O AVTIBETN TNG KAVOVIKAS TAENS (XEIPOTEPN TTEPI-
TITWAT). AV YEVIKEDOOUHE TO TTOPAdEIYHO YIO TIVOKO n B€0ewV B XpelaiaBoVy oTn XEl-
poTepn mepimTwon (n-1)+(n-2)+...+1 avrallay£g oTorxEinv.

H moAutrAokSTNTO TOL TTAPATIEGVW OAYopiBHoL LTTOAOYICeTON OTTO TO GOPOIoH
TOU «KOOTOUGH TWV OLYKPICEWV KOI TWV AVTOAAGY@V TTOL €ivai

(n=1) +(n =2) +... +1 +(n =1) (h =) %nz —%n #

Eivan qpavepd 611 n T&EN TG TTOALTTAOKGTNTAG TOU OAYOpiBpOL LTTOAOYICETON AT
TO PEYOAGTEPO 6PO TOL TTOALWVOHOU, O OTTOI0G £iVOI TO N*, KOI €TC1 TIPOKUTITEI 6TI O
TTAPATIAV® GAYOPIOHOG €XEl TETPOAYWVIKF TTOAVTTAOKOTNTO

Mapaderypa 4. Evpeon Tov i-00T0U apibuou Fibonacci

2710 kepGAaio Touv BiffAiov oou Trepl avadpoprg cL{NTHOOHE TO TTAEOVEKTHHATA KO
MEIOVEKTAHOTO TWV ETTAVOANTITIKWOV KOI TWV OVOIOPOHIKWOV CUVOPTAOEWV. MAAIOTO
KOTOAAEOPE OTO CUPTTEPAOHG OTI Pia ETTAVOANTITIKY OIGOIKOOTO TTPETTEI VO TTPOTIPG-
Tal £VAVTI HIG 10060VOHNG avadpopIKAG 6Tav To BACIKS HOG KPITHPIO £ival 0 XpOvog &-
KTEAEONG/OTTOKPIONG. XTO ONHEIO AUTS ETTAVEPXOHOOTE WOTE VO £§NynOei 6TI oLYVG
pIO avaOPOpIKY TIPETTEl VO OTTOPEVYETAI KAl VIO €Va GAAO ONPOVTIKG AGYO.

O1 emrépevor 600 aAyépiBpol vtroAoyiCovv Tov i-00T6 apiBud Fibonacci. O TpWTOG
ival eTTavaAnTITIKGG evad 0 SeUTEPOG eival AvadPOpIKGS.
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AAyépLOpog Fibonacci
Aedopéva // n //
Av n <1 tét1e
Fib « n
aAALAC
j <« 0
k « 1
Tia 1 and 1 péxpt n
J o« Jtk
k « j-k
Télog_enavdAnyng
Fib « J
Télog_Av
AnoteAéopata // Fib //
TéAog Fibonacci

AAy6pLOpog Fibonacci
Aedopéva // n //
Av n < 1 téte
Fib « n
oAALAC
Fib « Fib(n-1) + Fib(n-2)
Télog_Av
AnoteAéopata // Fib //
Télog¢ Fibonacci

H eravaAntrTikn diodikaoia, Aoirdy, BacileTal o€ Eva kal poévo Bpdxo, Gpa n TToAv-
TAOKOTN TG TNG HEBBGOOL eivar T&ENG O(n). H debTepn diadikaoia vtrodoyider Tig idieg
TIPEG TTOAAEG POPES. Na TTapGdeIypa, KaTd ToV LTTOAOYIOHS Tou Fs yivovTan o1 KAQoeIg
Fib(4) kai Fib(3). ‘Opwg kat& Tov vroAoyiopd Tou Fib(4) koeitan yiax 6e0Tepn Qopd n
Fib(3). Me To oketrTik6 auTo N Fib(2) 6a kAnBel Tpeig popég, n Fib(1) Ba kAnBel évTe
popé€g kai n Fib(0) Ba kKANBEel Tpelg PopéEs. ‘ETOI CUPTTEPACHATIKA TTPOKOTITEI OTI N TTO-
AVTTAOKOTNTO TNG avadpopIKAG peBSdou eivan TaENG O(Fy).

Ix. 5.1. KAROEIC yia Tov urnioAoyIouo Tou Fs.
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5.3. APAGTNPIOTNTEC - IOKNGEIC

Ztnv taén

AT1. Na oudntnBei n emidoon TwV TAPAKATW KOHHATIOV OAYOPIBHMY KAl VO KATO-
YPO@El yia K&Oe TTepimTwon Kai N avrioTorxn moAvtrAokéTnTa. Mo va Bpeite TNV 1ro-
AVTTAOKOTNTO B TIPETTEI VO HETPHOETE TOV OPIBPS TWV TIPAEEWY 0T XEIPOTEPN TTEPI-
TTWOoN :

1.

Tia 1 and 1 péxpt n -1 pe PApa 2
a « 2*1i

Télog_enavaAnyng

2.
Twa i and 1 péxpt n
Tia j amd 1 péxpt n
a « 2*i +3
Télog_enavdaAnyng
Télog_enavaAnyng

3.
Tia 1 andé 1 péxpt n pe BHpa 2
Tia j and 1 péxpL n
a « 2%i +j
TéAog_enavdaAnyng
TéAog_enavaAnyng

AT2. EoTw 6TI €vOg TVAKAS KPOTG TG TTOOG TTOL £XOLV dWOEI Ol HOONTEG TNG TAENS
00G YIa TNV evioxuon Tou Taidikol xwpioL SOS Tng mepioxis oas. Na dwoeTe Evav oA-
Y6p1Bp0 Yia TOV LTTOAOYIOHS TOU GUVOAIKOU TTO00U TTOL Ba dIATEDET KOl VO OXOAIGOETE
TNV TOAVTTAOKGTNT& TOU.

AT3. No oxoMiaoBel kal vo TTapakoAovBRoeTe PApa-BrApa Tov ak6AovBo eTTavoAnTITI-
K6 aAy6pIBpo vTToAOYIopHOU Twv apIBpwY Fibonacci. Moid eivar n roALTTAOKSTHTO TOVL
ok6AovBov aAySpIBpoL ;

AAy6pLOpog Fibonacci

i <« 1

3 <« 0

k « 0

1 <« 1

Enavédape é6co n > 0
Av n MOD 2 = 1 téte m « J*1
J o« i*l+j*k+m
i « i*k+m
m « Pifa(l) 1‘ZxoAio: Pila eival n ouvéptnon Ttetpaywv!IkAc plloag’
h <« 2*k*1l+m
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k « Pila(k)+m

n < n DIV 2
Télog_enavaAnyng
Fib < 7
AnoteAéopata Fib
TéAog¢ Fibonacci

AT4. e piot amrOBAKN TOIVIOV KIVIPHOTOYPAEPOL UTTAPXEI GPXEIOBETNON TWV TAIVIWV PE
Béon Tn xpovid Tou TTapovoIGodnke kGOe Tauvia. Evag o0AAoYog evoia@EpeTal va KG-
VEI £VO A@IEPWPA OTIG TAIVIEG TNG dekaeTiag Tou 1960 oL dIABETEN N oTroBriKN. N
TPOTEIVETE Eva OAYOPIOHO avai(ATNONG TWV TAIVIWV QUTWV KOI VO OXOMGOETE TNV €TTi-
doon ko TNV TTOALTTAOKSTN TG TOUL.

Zto oniti

270 TETPASIO OAG AVTIUETWTIOTE TA TAPAKATW TPOPAjUATA :

AZ1. Noa Bpeig TNV TTOAVTTAOKOTNTO TWV TTAPAKATW KOHHATIWV GAYOPIBHWY :

1.

Enavédape éco i < 100
a « 2*1

TéAog_enavaAnyng

2.

Twa i and 1 péxpt n -1
a « 2*1

Télog_enavaAnyng

3.

Tia 1 and 1 péxpL n -1 pe BApa 3
a « 2*1

TéAog_enavaAnyng

AZ2, ‘EoTw 6T €XOVHE TOV TTAPOAKATW OAYOPIOHO :

AAyépLOpog EXeyyxoc emidoong

X « 10

c « 20

Tia 1 and 100 péxpr 10 pe_PApa -10
X < 1
y < 2*x + 1

Télog_enavaAnyng

EktUnoce x

ExktUnwoe y

Télog¢ EAeyyxoc emidoong

No vToAoyIoBel 1 emidoor} Tou pe Bdaon Tov apIBPS Twv TP&EEwVY TToL Bar eKTEAE-
oBoLVv.
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AZX3. Na mopakoAovBrjoeig Tnv Tropeia Tov odyopiBpov Tng Avadikig avaliTnons
0L 66ONKE OTO TTPONYoUHEVO KebAaio (TeTpddio MabnTH) yia évav Trivaka 10 O€oe-
wv. Na kaTaypagelg Tov aplOpd Twv Tpa&ewy rou yivovTal o€ K&Oe Bripo Kol va Ko-
ToAAEEIG O€ €va CLUPTTEPATHA VIO TNV TTOAVTTAOKGTN TG TOU.

AZ4. ‘EoTw 6TI £XEIG TOV TTOPOAKATW OAYOPIOHO :

AAyépLOpog EuBe o AVTOAAXYNH2
Aedopéva // A //
Tia 1 anmd 1 péxpt n-1
Tia j and 1 péxpt n-1
Av A[j+1] < A[j] 1é1e
Avtipetabeoe A[j+1], A[J]
Télog_av
Télog_enavdaAnyng
ExtUnwoe A[j]
Télog_enavaAnyng
AnoteAéopata // A //
Télog Eubela Avioadlayn2

No oxoAIGoelg TNV TTOAVTTAOKSTNTA TOL aAyopiBpov. Xpnoipotroinoe To MNap&dery-
pa 2 ko va eA€yEeig av o rapatrévay akyopiBpog eivai id1oG 1 S10popeTIKIG TTOAUTTAO-
KOTNTOG 16 TOV aAYSpIBpo Tou MopadeiypaTog 2.

AX5. MTopeig va TPOTEIVEIG KATTOI0 SIaPOPETIKG OAYSPIOHO YI ThV aveDPEDT TWV
TOIVIGOV KIVPHOTOYPAEPOL ATré TNV OTTOOKI TTOU TTEPIYPAPNKE TTOPATTAVW OTIS dpar-
oTNPISTNTES YIa TNV TAEN (AT5) ; Mdg Ba ox0Aiaeg TNV TTOAVTTAOKSTNTO TwV HVO diar-
(POPETIKWV OAYOPIBHWY ;

5.4. Teot autoaZionéynoncg

Aivovral o1 TAPAKATwW OPASES TIPOTACEWV. X€ KAOE Pia ATIO AUTEG, va KAVETE TIG
ATAPAITITEG SI0POWOEIG DOTE VA IGXUOLV O TIPOTACEIS

1. Hxeipdtepn mepimmTwon evog aAyopiOpou apop& 0To EAGIOTO KOOTOG EKTEAEDNG
TOL OAYOPIBHOU, KEOTOG TTOL HETPATAI O LTTOAOYIOTIKOUG TTOPOUS.
2.  Ta dedopéva ouvIoTOUV TO HEYEDOG TNG TTOAUTTAOKGTNTOS £VGG OAYopiBpoL.

3. O amAoloTePOg TPOTTOG HETPNONG TG ETTIO00NS £VOG aAyopiBpoL eival o euTrelpI-
KOG 1] GAANIGOG 0 AEYOHEVOS EK TWV TTPOTEPWY TTOU LAOTIOIEITAI KOI EQPOPHOLETAI OF
€vor 0UVOAO OEHOPEVIWV WDOTE VO LTTOAOYIOBEN O ATTAITOUHEVOS XPOVOG eTTEEEPY Q-
010G KOl 1 TTOAVTTAOKOTNTO.

ZopmAijpwoe Ta Keva pe 70 owoTi) AESn mov Aeirer

4 Ta dedopéva ovvioTolv To pEyeBog TG €v6G aAyopiBpov.
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O ovpBoliouds O(n®) exppdlel TNV TTOAUTTAOKG TN TOL.
O ovpPBoAiopds O(logn) exgppader Tn TTOAVTIAOKOTN T
Qg opiCovTtai o1 aAydpiBpol ou d¢ divouv TNV KaAUTEPN AVOT), OAAG

TPOTIHWVTAI YIa AGYoUG TaxOTNTOS.

XApPAaKTIpIOE TA TAPAKATW TAV OWOTO 1j Ad6oG

8

10

11

Av 1 TTOALTIAOKS TN T £VOG aAyopiBpov givai f(n), TOTE AéyeTan 6T 0 GAYSpIOpOS &i-
vai TéEng O(g(n)) av vrépxovy dVo BeTIKol aképaiol ¢ kal N0, £TOI MOTE Yo KAOE
n>=n0 va 1oxVer: {f(n)} > c |g(n)|

O oupPoliopds O(n) ekppéler TR KuPikA TTOAUTTAOKGTNTO KO TIPETTEN VO XPNOl-
HOTTOIEITOI POVO YIO TIPOPAAPATO HEYGAOUL pEYEBOUS.

O ovpPoAiopds O(n) ekppdilel T YPOHHIKA TTOAVTTAOKO TN T 1 OTTOIX €Vail ) KOAD-
Tepn e1idooN yia évav akyopiOpo ou TpEtel va eEeTGoEl ) va dwoel oTnv £€€060
n OTOIXEIDL.

EvpioTikoi AéyovTal oI aAyépiBpol Tou Sev €IVal TUTTOTTOINPEVOI KO SEV AVIIKOLV
OTIG YVWOTEG OIKOYEVEIEG OAYOPIBHWV.

A1dAe€e 0Aa 6oa xpeladeTal peTa&l TWV TPOTEIVOUEVWYV

12.

13.

Mia Baoikr Tp&én proper va givan :

A) Bpb6xos eTTavaAnYng

B) avaBeon Tipnig

I oUykpion peTa&L S00 peTafANTOV

A) ovverkn Av..0ANIKS

E) otroiadrjroTe apiBPNTIKA TPG&EN peTAED 600 peTABANTWOV

O xpo6vog ekTéAeans KGBe aAyopiBpov eEapTaTAN OTTé Eva OUVOAO TTAPAYOVTWV
oL TrepIAapBévouy Ta e€Ag:

A) TOTTOG NAEKTPOVIKOU LTTOAOYIOTH TTOL OO EKTEAETEI TO TIPOYPAHPHO TOL GAYO-
piBpov

B) Xpovikj oTiypr ekTéAeong Tov adyopiBpov

I Xuvorkeg avTorywviopol pe GAAoUg akyopiBpoug

A) NAOOOO TTPOYPAHHPATIOHOV TTOU Bt XpNOIPOTTOIN Ol

E) Aopr] TTpoYp&HHOTOS KOl H0PEG SeSOPEVWV TTOU XPNOIPOTTOIEl

Z) ApIBPGG eVTOA®Y TOL OAYopiBHOL

H) Xp6vog yia mpéofoaon oTo 6ioko Kal 0TIG evEpyeleg e10660V-£660L

O) Eidog ovoTAHATOS, £VOG XPAOTN 1 TTOAAGTTAWY XPNOTWV.



