APXH 1HZ YEAIAAZ
HMEPHZIQN KAl EZIMEPINQN

EMNANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZMEPINQN N'ENIKQN AYKEIQN
AEYTEPA 11 ZENTEMBPIOY 2023
EZEETAZOMENO MAOHMA: MAHPO®OPIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
A1. Na ypdayete oto T1eTPAdI6 0ag TOV APIOPSG KaBeuIdg amd TIC TTAPAKATW

TpoTaoelg 1 €wg 5 kal OiTTAa TN Aégn ZQZTO, av n TpoTaCN €ival OWOTA N

N Aégn AAOOZ, av n TpoTtaon cival AavBaouévn.

1. Ze pia Aiota dev xpeldletal va opioTei éva apXikd uéyebog.

2. O ¢€Aeyxo¢ «paUPO KOUTI» JTTOPEI  Vva  €QAPUOOTEI  Kal O¢€
UTTOTTPOYPAUUATA.

3. O dounuévog TTPOYPAPPATIONOG oTnpideTal oTn xpron dUo KAl PYovo
OTOIXEIWOWV Aoyikwv Oopwyv, Tn OounR €mMIAOYAG Kol Tn OOuA
emavaAnyng.

4. O Bpoxog INA k ANMO 5 MEXPI 1 dev exkTeAcital Kapia @opa.

5. To avTikeipyevo TpOypaAPpa €ival o€ YAWOOO PNXavig.

Movadeg 10

A2. Aivetal n akohouBia ypappdatwy K, E, B, H, M, A, Ta omoia sicdyovTtal o€
duadikd dévdpo avalATnong pe Tn oelpd. MNa kaBévav ammd Toug KOUPBoug
va ypayete oT1o TeTPAdI6 0ag Ta K1 £€wg kal K6 kal ditTTAa 1o KataAAnAo atrd
TA TTOPATTAVW YPAPPATA, £€TOI WOTE PETA TNV TOTTOBETNON TWV YPAPMATWYV
va TTpoKUYEl To akOAouBo duadiko d€vdpo avalntnong. To TTpwTo ypduua
NG akoAouBiag gival n pifa Tou dEvdpou.

(K1)

Movadeg 6
A3. Ti KaA&iTal KANPOVOMUIKOTNTA OTOV AVTIKEINEVOOTPAPN TTPOYPAUUATIOUO;

Movadeg 3
A4. Tloiol Kavoveg IoXUOUV OTN XPNON EHPWAEUPEVWY BPOXWYV;

Movadeg 6
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APXH 2HZ YEAIAAZ
HMEPHZIQN KAl EZIMEPINQN

OEMA B

B1.

B2.

B3.

Aivetal o TapakaTw aAyopiBuog «TTOAAATTAQCIOCUOG GAG PWOIKAY:
AAy6pi1Bpog I1_P
AdBaoce M1, M2
P<O
Voo M2 >0 eravaAafe
Av M2 mod 2=1 1éT¢
P < P+ M1
TéAog_Av
M1 &« M1 * 2
M2 & M2 div 2
TéAog_sgmavaAnyng
Epoavioe P
Téhog 1 _P
Na oxedldoete OTO TETPAdIO O0AG TO OIAYPAPPA PONRG TOU TTAPATTAVW
aAyopiBuou.
Movadeg 8

2¢ Mo oToifa 10 Béoewyv éxouv ToTToBETNOEI dladoxIkd Ta oToIxeia A, I, X,
T,Y ornv 11, 20, 3", 4" 5" Béon avTioToixa.

a) Na mrpoodlopioeTte TNV TINA Tou deikTN top (Movada 1) Kal va oxXedIAOETE
TNV Mapamdvw oToifa (Movadeg 2).

B) Av e@apudOeTE TIC NAPAkKATW AeiToupyieg: AnwOnon, Anwénon,
'QOnon Y, 'QBnon T, '‘QBnon I, 'Q0naon M, '‘Q0non E, noia 6a €ival n véa Tiun
Tou O¢gikTn top (novada 1); Na oxedlAoeTe TNV TEAIKN HOpPN TNG oToiBag
(Hovadec 3).

Movadeg 7
AiveTal TO TAPAKATW TUAMA aAyopiOuou:

Mo i amwod 1 yéxpr 5
Na j amrd 1 péxpr 5
Av ... (1)... H ... (2)... T6T1¢

Ali,jl1 € ... (3)...
.. (4)...

Ali,jl1 € ... (5)...
TéAog_Av

TéAhog_EmavaAnyng
TéAhog_EmavaAnyng

Na ypayete 010 TETPADIO 0AG TOUG aplBPoUg atod (1) €wg kal (5) kal ditTAa
0,TI xpeladetal, €101 WoTe O Tivakag A[5,5] va TTapel TIG TTAPAKATW TIMEG:

- O O |O |-
o | |O |~ |O
o | |~ |O |O
o | |O |~ |O
- O O |O |-

Movadeg 10
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APXH 3HZ YEAIAAZ
HMEPHZIQN KAl EZIMEPINQN

OEMA I

27OV OAKTUAIO PIOG TTOANG MTTOPEI VO KUKAOQOPAOEI €va HEPOG TWV TETPATPOXWV
oxnuatwy, avdAoya pe 10 aplOuNTIKG PNEPOG TOU apIBUOU KUKAo@oOpiag Toug. To
apIBUNTIKO HEPOG TOU APIOPOU KUKAOQPOPIAG TWV OXNUATWY ATTOTEAEITAI ATTO £vav
TPIWPNPIO aképalo aplBud yia Ta diTpoxa oxAMATA Kal atmmd €vav TETPAWNQPIO
akEPalo aplBuo yia Ta TeETpATpoXa oxnuarta. Na utmoBéoete OTI TO apIOUNTIKS
MEPOG TOU QPIBPOU KUKAOQOpPIAg TwV TETPATPOXWV OXNUATWYV &ekivdel amd Tov
apiBpo6 1000 kal kataAfyel otov aplOpd 9999 kal 1o apIOUNTIKO YEPOG TOU ApPIBPOU
KUKAOQOpiag Twv diTpoXwv oxnuatwyv ekivdael atmmd Tov apiOud 100 kar KaTaAfyel
oTov aplOuod 999. Tig HOVEG NUEPEG KUKAOQYOPOUV O0A TETPATPOXA OXAMATA £XOUV
apIBuod KukAogopiag mou AAyel og 1,3,5,7,9 Kkal TIG CUYEC NUEPEG KUKAOQOPOUV
00a £xouv apiBuo kukAogopiag Tou ARyel og 0,2,4,6,8.

MNa TI¢ avdAdykeg MIOG €peuvag TTOU TrpaypatommolflOnke amd 10 YToupyeio
MeTag@opwyv, €€eTA0TNKAV oxuarta mmou €1I0AABav oTov dAKTUAIO TNG TTOANG yia
Tov piva NoéuBpio.

Na avamTuéete Tpoypauua o FAQZZA, 10 OoTTOIO:!
M. a) Na mepiAapBdvel KatdAAnAo TuRua dnAwoewyv (Hovadeg 2).

B) Na {ntasl Tov apiBPod PIAC NUEPAC KAl va TOV €AEYXEl, WOTE va JEXETAI
TINEC and 1 €wg kal 30 (povadeg 2).
Movadeg 4

MN2. MNa Tt Oouykekpigévn nuépa va ¢nTael €TTAVOANTTIKA, Xwpic EAeyxo
EYKUPOTNTAG, TO apIOUNTIKO PEPOG TOU aPIBPOU KUKAOQOpPIag KABE oxAUATOG
TTOU uTTaivel oTov OAKTUAIO, HEXPI va 6008¢i n TiynA -1. Na epgavidel To yrvupa
«MAPABATHZ» oTnVv TePIiTITWON TTOU TO OXNUOQ TTOU PTTAiIVEI OTOV OAKTUAIO
gival TETPATPOXO KAl N KUKAOQOpPia TOU Tn OUYKEKPIMEVN nNMEPaA Oev
ETMITPETTETAI.

Movadeg 6

MeTd TRV eTTavaAnmTikA dladikaoia va eg@avidel:

MN3. To mARBOG Twv TETPATPOXWYV KAl TO TTARBOG TwV diTpoXxwVv oXNUATWYV TTOU
€CETAOTNKAV TN OUYKEKPIMEVN NUEPQ.
Movadeg 4

MN4. To T0000TO TWV TTAPABATWY OTA TETPATPOXA OXAMATA. ZE TTEPITTTWON TTOU
OeV UTTAPXEI Kavévag TTApaBATNG va eg@aviCeTal KATAAANAO pAvupa.
Movadeg 5
5. To péyioto TARBOG TwV d1adoxIKwV dITPOXWV OXNUATWYV TTOU £EETACTNKAV.
Movadeg 6

Znueiwon: Na BewpAoeTe 0TI TN CUYKEKPIPEVN NUEPQ €XEI €€eTaOTEI TOUAAYIOTOV
Eva oxnua.
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APXH 4HZ YEAIAAZ
HMEPHZIQN KAl EZIMEPINQN

OEMA A
Mia emixeipnon €éxer Oéka uTtokaTaoTApaTta. [a  oTaTIOTIKOUG Adyoug

Kataxwpouvtal og diodidotato Tmivaka EXZ[10, 12] 7T1a €0coda Twv
UTTOKATAOTNPATWY ava prva kal oe avriotoixo mivaka E=[10, 12] ta £€¢oda. Na
ypagei Tpoypappa o FAQEZZA, 10 OTTOIO:

A1. a) Na mepiAayBadvel KatdAAnAo TuRua dnAwoswv (Hovadeg 2).

B) Na oiaBalel kal va kataxwpei oe nivaka ON[10] Ta ovopata Twv déka
(10) unokaTtaoTnUATwWV (MOvadecg 2).
Movddeg 4

A2. Tia kaBe katdoTnua va eg@aviel To dvoud Tou, va diaBdadel Kal va KAaTaxwpei
OTIG KATAAANAEg B€oeig Twy mMIvadkwy EX kal E= Tta €é00da kal Ta £€€0da avd
MAVa yia éva £€T0G.

Movddeg 4

A3. Me kAjon Tou umompoypdupartog YIMOAOIZMOZ, 1Tou mepIypd@eTal 010
epwtnua A5, va uttoAoyiCel TiIg TIuéG Tou Trivaka TAMEIO[10].
Movadeg 2

A4. A¢iotroiwvtag  Ta  oToixeia Tou Tivaka TAMEIO[10] va ep@avicel
Tagivounuéva oe @Oivouoa oeipd KEPOOUG TA OVOPATA TWV UTTOKATACOTNHATWYV
TTOoU €xouv KEPBOG KaBwWG Kal Ta avrtioToixa kEpdn toug. OTav n diagopd
€0o0da peiov £¢oda eival peyaAuTtepn Tou PNdevog, TOTE Bewpoupe OTI TO
utrokatdoTnua €xel kéEpdoG. Ze TrepimTwon Tou OUO N TEPICOOTEPA
uTToKaTaoTAPaTa £€xouv id1o KEPOOG va Tagivounbouv pe aA@aBnTikr oe1pd.

Movadeg 8

A5. Na kataokeudoete 1o uttoTmpoypappa YIMOAOINTZEMOZ, 1o otroio va déxeTal
w¢ €icodo Toug Tivakeg e00dwv EZ[10, 12] kar €€6dwv E=[10, 12] ka1 va
ETIOTPEPEI OTO KUpiwg Tpdypauua povodidotato mivaka TAMEIO[10], o
OTT0ioG va €xel o€ KABe BEon Tou TN d1APOPA ETACIWV E00dWYV PEIOV ETAOIWY
€¢O0wWV yia KGBe utTtokaTadoTNMA.

Movadeg 7

OAHTIIEZX (yia Toug e€eTalopévoug)

1. ZT10 €§WQ@UAAO TOU TETPpAdiOU OAG VA YPAWETE TO €€eTalOUEVO UAONua. XTo
ECWQUAAO TTAVW-TTAVW VO CUPTTANPWOETE TA ATOMIKA OTOIXEia padntr. XTnv
apPXA TWV ATTAVTACEWYV OAG VO YPAWETE TTAVW-TTAVW TNV NUEPOMPNVia Kal TO
€CeTaCOuEVO nABNua. Na pnv avtiypayete 1a BEuaTta oTo TETPADIO KAl VO MN
ypaweTe TOUBEVA OTIC ATTAVTOEIC 0AG TO OVOUA C0aG.

2. Na ypAyeTe TO OVOMATETTWVUMO 0AG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWYV
auéowg POAIG oag TTapadoBoulv. Tuxdv onuEIWOoEI§ oag TTAVW OTAa BépaTta
0ev 0a BaBpoAoynBouv o€ Kapia epiTTTwon. Katd tnv amoxwpnorn oag va
TAPAdWOETE Yali HE TO TETPADIO KAI TA PWTOAVTIYypa@aA.

3. Na amaviioete oto TETPAdIO6 oag og OAa Ta BEPATA HOVO PE UTTAE 1) pOVO e

MaUupo OTUAS pe peAdvi TTou dev OBAVEL.

KaBe atrdvrnon €mMIOTAPOVIKA TEKUNPIWHEVN €ival ATTOOEKTH.

Aldpkeia e¢€Ttaong: TpeIG (3) WPEG PETA TN SIAVOUTR TWV WTOAVTIYPAPWV.

Qpa duvartng amoxwpnong: 17:00.

ook

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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ANANTY=H EOAPMOIQN ZE NPOrPAMMATIZTIKO NEPIBAAAON

ENAEIKTIKEZ ANMTANTHZEIZ

OEMA A

Al.

A2.

A3.

A4.

vk wnNPRE
N 2 2N 2\
MM > MM

K1-> K
K2 > E
K3>M
K4 > B
KS > H

Ké 2> A

H Sduvatotnta dnuloupyilag LEpapXlwy aVIIKEIHEVWY KaAeital kAnpovouwkotnta (inheritance). Me
Bdon tnv KANPOVOULIKOTNTA, ULot KAGON UTopEl va Tieplypodel YEVIKA Kal OTn CUVEXELX HECW QAUTAG
NG KAAONG VA OPLOTOUV UTTOKAAOELG OVTLIKEWMEVWY. H KAAon amoyovoc (umokAdon) KAnpovouel kat
uropel va xpnowuomotnost oAa ta Sedopéva (L8LOTNTEG) Kal TIG LeBOSOUG TIoU TEPLEXEL N KAAON
Tipoyovog (uTtepkAaaon).

e 0O eowteplkOC Bpoxoc pEmel va Bpioketal oAOkAnpog péoa otov e€wteptkd. O BpoxoC o EeKLVAEL
teleutalog, TPEMEL Vo OAOKANPWVETAL TTPWTOC.

* H eloobdog oe KABe PPOXO UTTOXPEWTIKA YiveTal amd Tnv apxr Tou.

o Agv pnopetl va xpnotormnotnBel n idta petafAntr wg LeTpnTAG SU0 N MEPLOCOTEPWV PPOXWYV TIOU O
£vaG BploKeTOL OTO ECWTEPLKO TOU GANOU.
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ANANTY=H EOAPMOIQN ZE NPOrPAMMATIZTIKO NEPIBAAAON

OEMA B
B1.

AwdBace M1, M2

WEYAHZ

ANHOHZI

ANHOHZ

WEYAHS P<P+M1

Epdavioe P

B2. a. top=5

B. top=8

Itoifa

> —|x|d|=<
>|—|>x|<|d|—

Asttoupyia

& anwbnon |>|— X< |-

W anwbnon |>|— |

B wlnony [B|—|X|<

vl wlnonT [>|—|x<|<|H

~N| wlnon N [»>|—|x|<|—|—|3

o | wbnon

top 5

B3. 1. i=|
2. i+j=6
3.1
4. AANNIQZ

5.0
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ANANTY=H EOAPMOIQN ZE NPOrPAMMATIZTIKO NEPIBAAAON

OGEMAT
NMPOrPAMMA OEMA_T
METABAHTEX
AKEPAIEZ: CO, C2, C4, CC, AK, HMEPA, max
APXH
c2 <- 0 ! uetpntrc &iTpoxwv
c4 <- 0 ! UETPNTHC TETPATPOXWV
c0 <-0 ! ueTPNTHS TMXpXPATWV
cC<-0 ! uetpntrig dLadoxLkwv

max <- -1
APXH_ENANAAHYHZ
AIABAZE HMEPA
MEXPI>_OTOY HMEPA >= 1 KAI HMEPA <= 30
ATABAZE AK
030 AK <> -1 EMNANAAABE
AN AK < 1000 TOTE
C2 <-C2+1
CC<-CC+1
AN CC > max TOTE
max <- CC
TEAOZ_AN
AANNIQX
C4 <-C4 +1
CC<-0
AN AK mod 2 <> HMEPA mod 2 TOTE
FPAYE 'NMAPABATHX'
c0 <- CcO + 1
TEAOZ_AN
TEAOZ_AN
ATIABAZE AK
TEAOZ_ENANAAHYHZ
FPAYE C2, C4
AN C4 <> 0 TOTE
FPAYE CO / c4 * 100
AAANIQE
FPAYE 'A€ev umdpXouv TXpaPXTEC'
TEAOZ_AN
AN max <> -1 TOTE
F'PAYE max
AANNIQZ
FPAYE 'Aev um&pxouv diTpoxo'
TEAOZ_AN
TEAOZ_NMPOIrPAMMATOX
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ANANTY=H EOAPMOIQN ZE NPOrPAMMATIZTIKO NEPIBAAAON

OEMA A
NMPOrPAMMA OEMA_A
IAlo
METABAHTEX
AKEPAIEZ: i, j
NPAMMATIKEZ: Ex[10, 12], E=[10, 12], TAMEIO[1l0], templ
XAPAKTHPEX: ON[10], temp2
APXH
IA1B
A i ANO 1 MEXPI 10
AIABAZE ON[1i]
TEAOZ_EMNANAAHYHZ
nz
rTA i AnNo 1 MEXPI 10
FPAYE ON[1i]
A j ANO 1 MEXPI 12
AIABAZE Ex[1i, j], E=[i, jl
TEAOZ_EMNANAAHYH=
TEAOZ_ENANAAHYHX
A3
KAAEZE YTNOAOIIsMO>(EXZ, E=, TAMEIO)
A4
rTA i AMO 2 MEXPI 10
rTA j AnNo 10 MEXPI i ME_BHMA -1
AN TAMEIO[j - 1] < TAMEIO[j] TOTE
templ <- TAMEIO[j - 1]
TAMEIO[j - 1] <- TAMEIO[j]
TAMEIO[J] <- templ
temp2 <- ON[j - 1]
ON[j_- 1] <- ON[j]
ON[]j] <- temp2
AAAIQZ_AN TAMEIO[j - 1] = TAMEIO[j] TOTE
AN ON[j - 1] > ON[j] TOTE
temp2 <- ON[j - 1]
ON[j - 1] <- ON[j]
ON[j] <- temp2
TEAOZ_AN
TEAOZ_AN
TEAOZ_EMNANAAHYHZ
TEAOZ_ENANAAHYHX
rTA i ANO 2 MEXPI 10
AN TAMEIO[i] > O TOTE
FPAYE ON[i], TAMEIO[i]
TEAOZ_AN
TEAOZ_EMNANAAHYHZ
TEAOZ_MNPOIrPAMMATOX
A5
ATIAATKAZIA YMNOAOIMIZMO=(EX, E=, TAMEIO)
METABAHTEX
AKEPAIEZ: i, j
NPAMMATIKEZ: Ex[10, 12], E=[10, 12], TAMEIO[10], S
APXH
rTA i ANo 1 MEXPI 10
S <-0
A j ANO 1 MEXPI 12
S <- S + ExX[i, j]1 - E=[i, jl
TEAOZ_ENANAAHYHZ
TAMEIO[i] <- S
TEAOZ_ENANAAHYHZ
TEAOZ_AIAAIKAZIAS
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