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1.3.5 APAZTHPIOTHTEZ otov IPOrPAMMATIZMO

Md&Bnua Tou TTpoyPANNATOS MaBnuaTta NMAnpoopikng kal TexvoAoyiag

AIBOKTIKEG WPEG Avaloya pe 1o iTTEdO TWV PadnTWwV atmod 4 wg 6 Wpeg
AIBAKTIKO QVTIKEIYEVO Eicaywyn oTtov TTpoypauuaTtioud

XPOVIOUOG UE TO AVAAUTIKO B’ 1pipnvo (otnv A" kai B” Aukeiou)

TpOypappa

A1BOKTIKA pEBOSOG Eideitn, TpoowITiKA epyacia padntwv Pe Tnv

kaBodriynan Tou d1I0A0KOVTOG, OJAdIKN EpYyaaia, OJadIKN
avalAtnon AUcswv o€ TTpoBAnRuaTa.

AIBAKTIKOG OTOXOG O1 rpoTelvéueveg OpaoTnPIOTNTEG UTTOPOUV VA XWPICTOUV

o€ 2 Katnyopieg, avaAoya Pe TO OKOTTO TTOU EEUTTNPETOUV.

O1 TpwTeG OpaaTNPIOTATEG ATTOCKOTTOUV KUPIWG OTNV
€€oIKEIWaN TWV PHaBNTWV PE TO TTEPIBAAAOV
TTPOYPOUMATIONOU Kal TN diaxeipion Tou. H xprion Aoimmév
BonBnTikAG YAwoaoag (AoylkoU diaypduuaTtog Kai
weudoyAwooag) Oe KpiveTal amTapaitnTn.

>1n 6eUTEPN KOTNYOpIia evidocovTal Ol KaBauTo

TTPOYPAPHATIOTIKEG OpaaTNPIOTNTES. H Xprion BonBnTIKAG
YAWwoaoag gival emAoyn Tou 81I0G0KOVTOG.

MAyaive oto pevou Apxeio kal etriAee Avolyua. Avoise To apyxeio sample.x. Avoiyouv
duo TrapdBupa. Mapartipnoe Ta ovépara Toug: lNnyaiog Kwdikag ... Kal 'E§odog
MpoypduuaTog. ZT0 TPWTO ATTO AUuTd Ba ypd@elg Kal Ba d10pBwWVEIG TA TTpOYpAPHATA
oou Kal oTta OelTepo Oa ypdovral To ATTOTEAEOHATA TNG EKTEAEONG TwV
mPpOoypapudTwyY. To Tmpdypappa sample.x gival €éva  TETPIMPEVO  TTPOYPAHMA.
Mapatpnoe 611 oTO TTPOYPAPHA BV UTTAPXEI ETTIKEQPAAIdA TOU €idoug program xxx,
oUTe kal dSNAwon Twv perafAnTwy. Y@iotavralr dpwg ta begin kai end. Avoige 10
Hevou MetayAwTTion kai emiAe§e MerayAwrtion mpoypduparog. Maparipnoe peTd
amdé Aiyo 10 poévo mou ocupBaivel gival va yivel To mapdBupo MNnyaiog kKwdikag
avevepyo Kal To TTapddupo 'E§odog Mpoypdupatog evepyd. To oUoTnUa Sev £XEI KAMIA
avtidpaon — YEYOvOG TTou onuaivel 6Tl o HeTayAwTTIOTAG (compiler) peTayAwTTioE TO
TPOYpapHa Xwpig va Bpel Adon.

H dpactnpidTnTa atmooKOTIEl GTNV TTPWTN YVWPIMIA Twv PadnTwy pe 1o TTEPIBAAAoV. MeTd TO

davolyua Tou apyeiou sample.x, o kaBnynTrg Ba TTPETTEl va uTToypaupioel duo onueia:

a) 1o yeyovog OTl n yAwooa X eival éva pikpd uttooUvoAo Tng Pascal kai emopévwg Ta

TIPOYPAUUATA TWV PABNTWV &€ Ba £XoUV ETTIKEPAAIDEG, OUTE KAl ONAWOCEIS HETARANTWY. ZTNV
Tropeia Ba TTpokUWouv Kal AAAeG dlagopéc atd Tn Standard Pascal, Tig otroieg 0 KaBnynTig
Oa TTPETTEl VA ETTIONUAIVEL.

B) To yeyovdg OTI TTPETTEN Va yivel pia SIAKPIoNH avAPESa OTn YETAYAWTTION Kal TNV EKTEAECN TOU

TTpoypduuarog. O kabnyntg Ba TTPETTEl va TTPOEIBOTTOINCEl TOUG HaBNTEG OTI N QAIVOUEVIK
adpdvela TOU OCUCTAPATOG O€ PIO YETAYAWTTION, ONnuaivel Kot oudia OTI N JETAYAWTTION €ival
ETMITUXNG KAI TO CUCTNA €ival ETOIUO YIa EKTEAEDT TOU TTPOYPANATOG.

EktéAeoe TO TmpPOypaupa sample.x avoiyovrag To pevoU MetayAwrTion Kal
emiAéyovrag Tnv EkTéAeon rpoypdpparog. Twpa Ba mmpokaAéooupe pia HETABOAR OTO
TPOYPOAMHA: OTNV TTEPIOXH TOU Trnydiou KWOIka, dAAage Tnv evroAn y:=5; o€ read vy;.
A@oU o0 KWOIKAG TOU TrPOYPAUMATOS ©OU dAAAage, TPEmmel Kol TAAI va Tov
HeTayAwTTioelig. Epgaviletal éva mapd@upo Ava@opdg MeTayAwTTIONG, ME MNVUMATO.
AildBace Ta pnvupara Mpogidoroinoewy Kal KAgioe TO TTapdbupo. 'YoTepa eKTEAEOE
ToVv gmiAéyovrag EkTéAeon rpoypdupaTog amd 1o pevou MetayAwTTion. Ti aAAddel oTn
CUUTTEPIQPOPd TOU TTPOYPAMATOG;
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H Omapén duo diakekpiyévwy TTapablpwyv TTou gival Tautdyxpova opaTtd, Treplopilel BERala
ONMAVTIKA TO XWPEO EUQAVIONG TWV OTTOTEAECUATWY — WETA amd £va OpIoPEVO TTARBOG
ATTOTEAEOUATWY O XPAOTNG TIPETTEl VA XPENOIUOTIOINCEl TISC YPAUMES KUAIONG yia va O&l Td
amoteAéopara. Qotéc0 n emAoyr auTh diEukoAUvel 1IBIaiTEpa Toug apxdpious. MNa TTapadeyua
oTta TepIBaAlovTa TG Qbasic, Tng Logowriter kai Tng Turbo Pascal (kai o1 Tpeig yAwooeg mmou
XPNOIJOTTOINONKAV oTnVv eKTTaideucn) &€ PTTOpoUV va CUVUTTAPXouv Ta duo autd trapdBupa
dnuIoupywvTag ouyxuon oToug uabntég — kupiwg otnv Turbo Pascal, 61Tou 0 XprioTng pTropei
va BAETTEI KAI TO OTTOTEAECUATA TTPONYOUPEVWYV EKTEAETEWVY, I THAHUATA TTPONYOUMEVWY EVTOAWV
oe DOS.

O kaBnynTAG Ba TTPETTEl va TTIONUAVEl TO POAO TNG AVAPOPAG: EPPAVIOT CUVTAKTIKWY AaBWwV Kal
TTPOEIOOTTOINTEWVY — HOVO ATTO GUVTOKTIKA Kal OxI a1rd AoyIKr) TTAeupd. Oa TTpETrel va eEnynoel Ol
QaKOMN KAl YIa Ta GUVTAKTIKG TTpoBARuaTta To oUoTnua Og dIabBETEl TNV avBpwTTIvhy vonuoaouvn Kal
€101 TTOAAEG QOpPEG Ta unvUiuata Tou Ogv avTatrokpivovTal TTARpwG oTnv TrpayuatikétnTa. Oi
TTPOEIOOTTOINCEIG O onuaTodoTOUV AGBN, atTAWG avagépouv onueia Ta oTroia Ba utropoucav va
givar AavBaopéva. MNa TTapddelyua, oTn CUYKEKPIUEVN TTEPITITWON, N TTPOEIdOTTOINCON Oev £XEl
vonua atd Tn PePIG Tou XproTn, agou o xpnoTtng 6a dwaoel TINF OTO y TNV WPA TNG EKTEAEDNG,
OAAG TO oUCTNUA ETTICNUAIVEI TO YEYOVOGS OTI OTav PETAYAWTTICEl TNV EVTOAA write y, n TIuA Tou y
TOou gival AyvwaoTn.

O kaBnyntig Ba mpétel va eEnyroel TN dIoQOoPA TToU UTTAPXEl avANEST OE éva TTPOYPAUUA HE
ateuBeiag ekxwpenon TIMAG Kal 0€ £€va TTPOYPAUUA JE €lI0aywyn TIMAG a1Td TO TTANKTPOASYI0. Oa
TIPETTEI VA KAVEI PVEia TNG DIAQOPETIKNAG OIKOVOWIAg Tou KABe TpATTOU AgIToupyiag: o £vag gival o
AKAPTITOG, OAAG TTOAU OIKOVOMIKOG (TT.X. OTav BEAOUPE va KAVOUPE DOKIUEG PE PEYGAO apiBuod
0edopévwv), evw 0 GAAOG ival TTIo eAaoTIKOG. QOoTOO00 O Ba TTPETTEN va ETTIUEIVEL IBIITEPO KABWG
n TpeoBANuUaTIKA auth €ivar akéun AdyvwaoTtn atoug pobntég. H dlagopd avdaueca oe pia
O100paCTIKA €KTEAECN TOU TTPOYPAMMATOG KAl O€ Mia Pn-01adpaoTIK WTTOPEl va gival TTOAU
ONMAVTIKA YIa TOUG YaBNTEG. ZTA TUTTIKG TTPOYPOUMATIOTIKG TTEPIBAAAOVTA OI EVTOAEG €10000U
ammd 1O TANKTPOAOGYIO TTPOKOAOUV Ui QAIVOUEVIKA adpdveld TOU CUCTHMOTOG HME TO Opopéa
akivnto (otnv Turbo Pascal, C kAm), 1 pe TNV €u@Avion €vog epwTtnuaTikol ? (Basic)
dnuIoupywVTag ouvnBwG TNV EVTUTTWAON OTOUG HaBNTEG OTI TO oUCTNUA «OE AEITOUPYEI» TTAEOV I
aKOMN Kal OTI «xaAaoe» - amoteAolv Katd kavova €va amd Ta Onueia ota otroia o1 yadntég
QUOKOAEUOVTaI VO KATAVOARGOUV TTARPWG Tn AEITOUPYia TOU CUCTAUATOG. 2TO TTEPIBAAAOV auTO
Ouwg n pPNTA aitnon amé 10 cUaTNUa yia amodoon TIUAG OIEUKOAUVEI TNV Katavonon Tou
BIa@OPETIKOU TPOTTOU AsIToupyiag.

3. EkTéAeoge 1O TpOypappa  sample.x avoiyovrag T1O pevoUu MetayAwTTion Kal
emAéyovrag Tnv EktéAeon mpoypduparog. Awoe pia TIHR OTn HETABANTA @ Kol
TMAPATAPNOE TN CUMTTEPIPOPA TOU OUCTAHATOS. EKTéAeos PEPIKEG POPEG aKOUN TO
mpoypappa divovrag kabe opd AAAN TIMA oTNV Y. AOKiJAOE TIG TIHEG:

234
23.566 - Tpooele To HEKABIKO onueio gival n TeAgia Kal 6X1 TO KOppaA
-12.3243
12.123456789
123456789
123456789123456789
T raparnpeig; Miropeig va cuvoyioeig Ta CUPTTEPACHATA OOU;
O kaBnynTtng TTPETTEl va emionudavel duo onueia.

a) n dlagopd avapeoa oTn PJETAYAWTTION KAl TNV EKTEAECN TOU TTPOYPAPUATOG anpaivel 6Tl PHETd
TN METAYAWTTION O XPAOTNG UTTOPEl va ekTeEAéTel 60eC QopEG emBUNEl TO TTPOYpAPPa TOU,
elo@yovTag KABe opd Kal AANEG TIPEG.

B) o paBbnTég Ba eival egoikeiwpévol pe TNV 10€a OTI 0 HY Oev €xel ammOAuTn Kal aTTePIOPIOTN
akpiBela — 10 yvwpifouv AdN atd TG aplBuounxavég Toémng. O kabnyntng, xwpig va
UTTEIOEADEI O€ AETTTOUEPEIEG, UTTOPET va eTTIONUAVET TO yeyovog 6T 0 HY £xel yia TTepiopiouévn
akpiBeia kar duvaTdTNTA AVATTOPACTACGNG APIOUWV.
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MapdAa autd, To €0pog Twv apIBUWY TTou divouv aTTOTEAECUATA aKpPIREIag eival apKeTd yia Ta
TTPORAAUATA TTOU QVTIMETWTTI(OUV OUVABWG o1 pabntég oto axoAIKO TTepIBAAAov. QaTdoo ol
paBnTég Ba TTpETTEl va eival 1I01IITEPA TTPOTEKTIKOI OTAV KAVOUV TTPAEEIC hE apIBPoUg TTou €XOUV
TTOAAG wneoia.

O kaBnynTtAg uTTopei va deitel aToug paBnTEG Tou PE aTTAG TPOTTO TIG TTAPEKKAIOEIG atrd Ta 0pBd
atroTeAéOoUATA TTOU PTTOPEI va TTapdyel n Trepiopiopévn akpifeia tou HY. ‘Etal, yia TTapddeiyua,
¢ éva ouaTnua TTou dlaxelipideTal uovo povoywneioug apiBuoulg, ol TTapakaTw TTPAEEIG YTTopoUv
va £XOUV Ta TTOTEAETUATA TTOU aKOAouBoUv:

© |0 |~V o 0|~ w [N |k o |+
© |0 |~V o |0 |~ w N [k o o
X |[© |0 |N o |0 |d W [N [k |k
X X |[© |0 [N o o0 |~ |w DN
X X X |[© |o |N |o |0 | |w |(w
X [X [X |X [© |0 |N |o o |~ |~
X |IX [X [X [X |© |0 [N |o |on o

X X | X [X | X |X |[© |© N o |o
X X X [X |X X |[X |© 0 |N |
XX X [X |X X |[X |X |[© |0 |0
X X X [X |X X |[X |X |[X |© |©

O1 Béoeigc X Tou Trivaka Ocgixvouv Ta amoteAéoparta TTou eival AavBaopéva. AvdAoya pe 1O
oloTnua KaBe X PTTopEi va avTiTrpoowTreUEl

o ¢va pAvupa AdBoug utrepxeiliong (overflow)

e ¢va 9. KaBwg o 9 eival o peyaAutepog apiBudg TTou PTTopEi va avarrapaoTabei amd 1o
ouoTnua, To 9 gival n KaAUTepn duvartr) TTPOCEYYION TOU TTPAYHUATIKOU ATTOTEAECUATOG.

e To umodAoitro Tng didipeong Tou TTPAyHaTIKOU aTToTEAEOUATOG dia Tou 9, dnAadn To X mod 9.
‘ET01, yia TTapddeiyua, 8+5=4 agou 4=13 mod 9.

4. Kdve pepikég OOKIPEG yia va SIATTIOTWOEIS T A&ITOUPYiI TOU OUCTAMOTOS TNG
Avagopdg petayAwTtTiong. AAAae éva onpeio Tou TTPOYPANHATOG OOU, METOYAWTTIOE
TO, 8€G T AvTiOTOIXO MNVUMATA KOl OUSATNOE Ta ME TOV KAONynT oou. AOKiJAOE TIG
€§ng aAAayég:

AAAage TV evroAn y:=5; o€ y=5;
A@aipeoe éva EpWTNHATIKOG “;”
Fpdye KATTOU pIa METABANTA Z XWPIG EKXWPNOoN

H dpaotnpiétnTa autr aTToOKOTTEl 0TNV €COIKEIWON TWV POBNTWV PE TO yeyovog OTI n epunveia
TWV INVUPATWY KAl O EVTOTTIONOG Tou AdBoug aTov KWOIKA TOug Ogv gival TTAVTOTE TTPOQAVIG Kal
MTTOPEI va pNVv avTIOTOIXE TNV avTiAnywn Tou XproTn yia Ta moavda AGBn TTou PUTTopEi va KAVEL.

5. Amé 10 pevou KAdon, £mrihe§e TRV KAdon apxapiwv. ZTo KATW HEPOG TOU TTApadupou
TOU TrNyaiou KWAIKA gp@avifovral HEPIKA giIKovidia. Alepedvnoe Tn AEITOUpyia TOUG.

TpoTromoinoe 1o TPOypapa ocou. ZRNOE PEPIKEG EVTOAEG £TOT WOTE VA TTAPEI TV €§AG
Hopen:
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X:=8;
y:=14;
Z:=X+Y;
write z;

Ao 1O pevoUu KAdon emiAe§e Tnv KAdon mpoxwpnuévwy. Maparipnoe Ta véa
mapdlupa kal cu{ATNOE e ToV KABNyNnTA To poAo Toug. Tpéée To Tpoypappa. Tpé€e To
mpoypappa Pnuatikd. KAtsioe to mmapdBupo Tng assembly kai 1o TTapdbupo TwWV
registers.

O kaBnynm¢ Xwpig va Tpoxwproel oc AeTTTOuEPEIEG, UTTOpEl va e€nyfoel To poAo KABe
TTapabUpou: TG assembly, Twv PeTaBANTWVY cuaTAUATOG (registers) Kal Twv eVOIAUECWY TIHWV.
210 aTmmAd TTPOYPAMNMA TTOU €XOUV Ol HaBnTéG cival eEGAAOU €UKOAO va Oc€iEel TNV avTioToIXia
avapeoa aTig evTioAéc TNG YAwooag X kal TG yYAwooag assembly-X. H Bnuatikf ekTéAeon eival
WOTOCO0 TTO eVOIAPEPOUCA KABWG EMITPETTEI TNV TTAPATAPNCN TwV OIAdOXIKWY TIHWY TwV
METABANTWY — €101 TO TTEPIBAAAOV YiveTal 1I0000VAUO HE TNV TTPOCOMOIWGN TNG EKTEAEGNG TOU
TTPOYPAMUUATOG OTO XAPTI.

6. TpomoTmoinoce TOo TPOYPAMA COU KAl YPAWE T £EAG:

X:=8;

y:=14,

Z:=X+Y;

XI=Z+X;

X:=Z+X;

Y =X+y;

write X;

write y;

write z;

Mtropeig va TpoBAéwelg Ta armroTeAéopaTa TTou Ba gu@avioTouv oTo TTaApPdBupo TwvV
ATTOTEAEOUATWYV;

AAAage TIG BUO TTPWTEG EVTOAEG O€
read Xx;
read y;

Twpa eival duvatdév va mrpoBAéwelg Ta atmroTeAéopara TTou Ba gp@AavioToUv OTO
mMAPAOuUPOo aTToTEAECUATWY; YTTApPXEl TPOTTOG va TPORALYEIS T ATTOTEAECUATA OV
YVWpIleIg TG TINEG TTOU Ba a1rodoBoUv OTO X KOl OTO Y, XWPIg va KAvelg 6Aoug Toug
gvdidpeocoug utroAoyiopoug; EkTéAeoe To Tpoypappa BApA-BAMA.

O uttoAoYyIOPOG TwV TEAIKWV OTTOTEAECUATWYV gival BERaIA TETPIUPEVOG. TNV TTEPITITWON TTOU Ol
aTreuBeiag eKXWPNOEIG avTIKATAoTaBouv atTd eVTOAEG £10000U BedOPEVWY ATTO TO TTANKTPOAGYIO,
Ta TeAiKd ammoteAéopara dev ptropouv BEBala va eival ek Twv TTPOTEPWY YVWOTA. Av Suwg ol
APXIKEG TIUEG TWV X, Y Eival avTiaToixa a Kail b, TTe TO aTTOTEAEGUA TOU TTPOYPAUUATOG UTTOPEI Va
UTTOAOYIOTEI WG PIa ouvapTnNoNn Twv a,b:

Mepiexdpeva perapBAnTwyv | EvioAR ekxwpnong Mepiexopeva peTaBAnTwyv
TPIV TNV EKXWPNon META TNV EKXWpPNon

X=a y=b z=" Z:=X+y x=a y=b z=a+b

X=a y=b z=a+b | xi=x+y x=a+a+b=2a+b y=b z=a+b
x=2a+tb  y=b z=atb | xi=x+y x=3a+2b y=b z=a+b
x=3a+2b y=b z=a+tbh | yi=x+y x=3a+2b y=3a+3b z=a+b
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O kaBnynTtng €ival duvatdv va Oeigel aToug HabnTéG TN GUAAOYIOTIKA auTr KABWg ol yabntég o¢
Ba Bpouv BUCKOAIEG OTNV KATAvONaN TWV OTOIXEIWOWY GAYERPIKWY TTPALEWV.

To ouol100TIKO KEPDOG ATTO MIa TETOIA TTPOCEYYION £YKEITAI OTNV 10€a TOU OTI €ival duvaTov HE
atrAr] dAyeBpa va £XOUUE, OE OPIOPEVEG TTEPITITWOEIG, Evav EAEYXO TWV OTTOTEAEOUATWYV Kal
Tautoxpova pia amodeién TG EYKUpOTNTAG TOUG.

H Bnuatikf ektéAeon Ba empBeBaiwoel Kal UTTEIPIKA AuTd TTOU UTTOAOYIOTNKE YE Tn BorBeia Tng
aToIXelwdoug AAyeBpas. H atia Aoimmoév Tng BnuaTikng ekTEAEONG €ival €KEivn TNG OIKOVOWIOG: N
BnuaTikr eKTEAEON ETITPETTEL, JE VAV OIKOVOUIKO TPOTTO, TNV TTApakoAouBnon Tng TpOTToTToinoNng
TTOU UQIOTAVTAI OI TIUEG TWV JETABANTWY KAl TOU OTTOTEAEOUOTOG EKTEAEONG KABE EVIOAAG.

7. Avo peraBAntég A kai B mepiéxouv duo apiOunTikég TIMEG. EmBupolpe va Tig
avTipeTaféooupe, dnAadn 1o A va aImoKTAOEl TNV ApIOUNTIKA TIMA Tou B kai To B tnv
apiOunTikA TIPA Tou A. Na ypagei éva TTpOypapa TTOU va eKTEAEI TNV AVTIMETABEON
auTh.

Eival n mpwTtn &doknon oTtnv otroia n Xprion Tou Xdaptivou HY ptmopei va €xel XpnoigoTnra,
KaBOoOV ETMITPETTEI TNV EIKOVIKI) AVOTTOPAOTACT TwV PETARANTWY, TWV TTEPIEXOUEVWV KAl TWV
METAOXNMATIOPWY TOug. Mia duoKoAia Twv apxapiwv gadntwy oTnv €mmiAuon Twv TTPORANUATWYV
TIPOYPAUUATIOPOU £YKEITAI TNV KATAVONGN TOU yeyovoTOg OTI oI SlaBEaipeg duvaTdTNTEG YIa TNV
éKepaon TG AUong eivar POvov QuTEG TTOU TTPOOQEPEI N XPNOIPOTToIoUUEVN YAWOoaA
TTpoypauuaTtiopgol. EmTTAéov, n onuavtikotepn iowg OUOKOAIQ Twv PadnTwv £ykemal oTnv
Karavonon Tou véou OI10akTIKOU oulfoAaiou, dnAadf Tou TIPAYMATIKOU VOMUATOG Twv
TTPORANUATWY TTOU TiBevTal Kal TNG {NTOUPEVNG AUCNG. ZUYKEKPIPEVA, Ol HaBNTEG TTOAAEG QOpPEG
eKAQuBavouv To TTapddelyua wg To ¢nToUuuevo. Av 0 KaBnyntAg dWoel WG TTAPAdEIYUA apXIKNA
TiyA aTo A 10 8 Kal 010 B 1O 5, 01 aBNTEG TTPOTEIVOUV WG AUCN TOU TTPORANANATOG TIG EKXWPRTEIG
A:=5 ka1 B:=8.

Mia ekdoxy Auong gival Aoirév n €€AG:

A:=8;
B:=5; (autd trpoTteivel 0 KABNyNTAG WG apxIKr KaTdoTaon)
A:=5;

B:=8: (n Auaon tTou TrpoTeivouv o1 adnTég)

O kaBnynTtg avaTpéXovTag OTnNV eKGWVNon, uttevBupilel 6T N AUon TTPETTEl va gival owaoTn yid
duo Tuxaioug aplBuous. Me GAAa Adyia, TTPETTEl TNV avTINETABeoN va TV KAvel o HY kai dpa o
TIPAYUATIKOG OTOXO0G TOU TTPOYPAUMATIOTH, dNAad Twv abnTwy, ival n S1aTUTTWOoN EKEIVWY TWV
evioAwv TToU Ba emTpéwouv oTov HY va avTiyeTaBéael duo oleodATTOTE TIEG — NECA OTA Opla
TWV OoTTOOeKTWV aplBuwyv. Emopévwg av n apyikr katdotaon eival A=100 kai B=200, 161€ TO
TTPOypauua Ba eivai:

A:=100;
B:=200;
A:=5;
B:=8:

O1 yaBnTég UTTOPOUV OTN CUVEXEID VO KATAVOROOUV KaI TO Yeyovog OTI oI ekxwphoeig A:=B kai
B:=A (1Tou TTOAAEG OpEG TTpoTEivOoVTal WG AUan) € divouv To TTIBUPNTO ATTOTEAEC Q.

Eivar TToA0 mBavd opiopévol pabntég va Trpoteivouv TN cwoTh AUon TTpoTeivovTag Pia Tpitn
evoIdueon METABANTA — OTTWG aKPIBWGS yia va avtigetaBéooupe Ta (uypd) Trepiexdueva duo
doxeiwv xpelaldpaoTe Kal £va TpiTo, BondnTikd doxeio.
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Apa pia Auon givail:

Temp:=A;
A:=B;
B:=Temp;

O kaBnynTAg pTropei va pwtAoel, av givalr duvatdv va emmivonBei pia Alon xwpig xpAon Tng
Temp. MBavoTaTa o1 pabnTég Ba amavTioouv apvnTIKA, OTTOTE O KABNyNTrG UTTOPET va TTPOTEIVEI

TO €€NG:

A:=A+B;
B:=A-B;
A:=A-B;

Mia exTéAEOn TOU TIpOypAUUaTOG Ocixvel owaTd amoteAéoparta. H TrapakoAouBnon Tou
TTapaBupou pe TIG EVOIANEDES TIUEG TWV JETABANTWY Ogixvel TRV €EEAIEN TWV BIABOXIKWV TIMWV.

O kaBnynTng PTTopEi Kai TTAAI va TTPOTEIVEI JIa GAYEPPIKA EPUNVEIQ TOU ATTOTEAEOUATOG:

Mepiexdpeva peraBAntwyv | EvioAR ekxwpnong Mepiexépeva peTABANTWV
TPIV TNV EKXWpPNon META TRV EKXWPNON

A=x B=y A:=A+B A=x+y B=y

A=x+y B=y B:=A-B A=x+y B=x+y-y=x
A=x+y B=x A:=A-B A=x+y-x=y B=x

O kaBnynTAG pTTopei akOuNn va pWTHCEI av UTTAPYEl KATTOIO PEIOVEKTNUA OTn deUTEPN AUTH TTIO
oIkovopIKA péBodo. MTropei akdun va pwTAcel av n deutepn PEB0dOG «KAAUTITEI» TO iBI0 OUVOAO
aplBuwv pe TNV TPWTN. NMpogavwg, av ol aplBuoi Tou ekxwpouvtal ota A, B €xouv peydAo
apIBuod wneiwv n delTepn PEBODOG, ETTEIDN TTPOCOETEI TIG TINEG AUTEG, £XEI HEYAAEG TIBAVOTNTEG
va TTapouciacel TPoRAnua utrepxeiliong.

AKOPN 0 KABNyNnTrG uTTopei va aulntioel To BEUa TNG aTroTEAECUATIKOTNTAG (TaXUTNTAG) TNG MIOG
Kal TNG GAANG peBddou. Av utroteBei 6T OAeg o1 TTPAgEIS atraiTouv Tov idlo xpovo T, yia va
eKTEAEGTOUV, TOTE N TTPWTN PEBODOG ATTAITEN TTIO PIKPO XPOVO a®oU (OTTwG dIATTGTWVETAI ATTd TO
TANBOG evioAwv Tng assembly TTou avmioTolXOUV OTIG €VTIOAEG €KXWPNONG Kal OTIG OUuo
TIEPITITWOEIG), N TTPWTN NEBODOG aTTaITEl 6 OTOIXEIWDEIG TTPAEEIG, VWD N deUTEPN dWdEKA.

H delTepn auTtr TEXVIKN YIO TNV avTIMETABECN TWV dUO TIUWYV, Ba PTTOPOUCE VA TTPAYHATOTTOINOET
ME TayxUTepo TPOTIO, av, TrApePPaivovtag oTov Kwdika assembly, TTapaAeipBouv oplouéveg
EVOIAUEDEG EKXWPNOEIG O1 OTTOIEG Eival TIPOPAVWIG TTEPITTEG.

8. H «apiBuntikA» TNG YAwoodg X gival apKETA TTEPIOPIOTIKA: EMITPETEI HOVO TTPASEIS
HeTadU akepaiwv. To peyaAutepo gutrddio @Qaiveral va TrapouoidieTal otn diaipeon:
WG MTTOPOUUE va KAvoupue Siaipeon TTou dev gival TEAEIO KAl Vo TTAPOUPE OCWOTO
atrotéAeopa; Mo cuykekpipyéva, mOUPOUNE dUuo £1dWV SIaIPECEIG:

Alaipeon gukAeideia: yia Tapddsiypa 7 dia 2 va mdpoupe TTnAiko 3 kai utréAoitro 1.
Algipeon pe dekadikd: yia Trapadeiypa 7 dia 2 va rdpoupe nAiko 3,5.
M1TopoUlE va KAVOUME TETOIOU €idoug dlaipéoTEig;

H amavrnon ival BERBaia BeTIKR Kal 0TI dUO TTEPITITWOEIG:
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begin
read x;
ready;
p:=xly;
r:=x-p*y;
write p;
write r;
end.

BiBAio Kabnyntih AEANY.L

begin

read x;

ready;

p:=xly;

r:=X-p*y;
decimal_digits:=r*1000/y;
write p;

write decimal_digits;
end.

9. Aiveral éva Tooov o€ Spayxpég Kal BEAOUME va TO EKPPACOUME XPNOIHOTTOIWVTAG TOV
eNaxioTo ap1BUS vouiopdTwy. MNa TTapdadeiypa, To Tooov Twv 17845 Spaxpwv atraiTei
1 xaprovouioua Twv 10000, 1 Twv 5000, 2 Twv 1000, éva Twv 500, 3 Twv 100 Spaxuwv
KOK. MropoUpe va TTeTUXoupe TNV avdAuon auti pe tn Bondsia tou HY, gicdyovrag

AaTTAWG TO TTOOOV O€ SPaXHES;

OucI00TIKA XPNOIYOTTOIOUME Ta UTTOAOITTA TWV EUKAEIDEIWV DIAIPECEWY TTOU XPNOIUOTTOINCAUE
Kal aTnv Trponyouuevn aoknon. O Kwdikag gival apKeTd Yakpus — Ba Atav TTOAU gUVTOPOG av
XPNOIMOTTOIOUVTO TTIVOKEG — OAAG TO QTTOTEAECHA EiVAI EVTUTTWOIOKO:

begin

read x;
dekax:=x/10000;
rest:=x-dekax*10000;
pentox:=rest/5000;
rest:=rest-pentox*5000;
xil:=rest/1000;
rest:=rest-xil*1000;
pentak:=rest/500;
rest:=rest-pentak*500;
ekatost:=rest/100;
rest:=rest-ekatost*100;
penint:=rest/50;
rest:=rest-penint*50;
eikos:=rest/20;
rest:=rest-eikos*20;
dekariko:=rest/10;
rest:=rest-dekariko*10;
taliro:=rest/5;
rest:=rest-taliro*5;
drachmes:=rest;

write dekax;

write pentox;
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write xil;

write pentak;
write ekatost;
write penint;
write eikos;
write dekariko;
write taliro;
write drachmes;

end.

10. Na ypagsei éva mpoypappa 1o o1roio amd duo dedopévoug apiBpoug spgpavifel oTnv
‘E§050 TOU TTPOYPAMHATOG TOV HIKPOTEPO aTrd TOUug duo — N éva atrd Toug duo av ol
apiBuoi gival iool. ZTn ouvéxela SivovTal Tpeig apiBuoi. EmOupolUue va ep@avioTtei otnv
€000 TOU TTPOYPAMATOG O MIKPOTEPOG ATTO AUTOUG.

Oa ptropouacav va uioBeTnBoUv duo SIaPOPETIKEG TTPOCEYYIOEIG:

if y>x then write X;
if x>y then write y;

if x=y then write X;

N aKopN

min:=x
if x>y then min:=y

write min;

H dpaoTtnpidétnTa QUTA ATTOCKOTIEI OTN KaTavonon TNG AsiToupyiag Tng evioAng emAoyng if...then.
To TPWTO TUAPA TNG €ival TETPIUPEVO, TO OEUTEPO OUWG ATTAITEI YIA GUGTNPATIKA QVTILETWTTION
OAWV TWV TTEPITITWOEWV.

min:=x;
if min>y then min:=y;
if min>z then min:=z;

write min;

H xpAon &vog AoyikoUu diaypduuaTog Bonbd oTnv TEPITITWAON QUTA OTNV KATAvonaon Kal Tnv
opyavwan TNG QVTIYETWTTIONG OAWV Twv TTEPIMTWOoEwWV. H emaAnBeuon pe dIGQopeg TPIAdES
apiBuwv Ba emPReRAIOEI KAl EPTTEIPIKA TNV 0pBATNTA TOU TTPOYPAUUATOG.

To evdlapépov epwTtnua eival BERaia TTwg Ba evroTriooude — PAAAOV TTWG TO TTANPOPOPIKO
ouoTnua Ba evromigel — Tov €AAXIOTO aATTO €va «heyGAo» oUvoAo apiBuwv, dvw Twv 3. O
KaBnynTrg PTTOPEi va TTapatréPyel O KATOTTIvVA dpacTnpidTnTa.
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11. Aiverail amwd 10 TANKTPOASYIO pia nAikia (ard 1 éwg 95 eTwv). EmBOupoupe o HY va
eppavioel éva 0 oto TTapdBupo £§68ou, av n nAikia gival pikpoTepn amd 30 £€1n, va
eppavioel éva 1 av n nAikia givair 30 £€Tn A dvw Twv 30 aAAd pIKPOTEPN TWV 60 ETWYV Kal
va gpavicel éva 2 OTIG UTTOAOITTEG TTEPITITWOEIG.

H Adon kai éAI givar TeTpipgpévn. QoTdoo TToANOI pabnTég €xouv TNV TA0N va Bewpolv OTI OTIG
EVTOAEG TTou divouv TTpog Tov HY — OTTwg akpIBwg Kal O pia avlpwTmivn €TMKOIVwvia —
UTTAPXOUV TTEPITITWOEIG TTou &gV avagEpovTal pntd yiati utrovoouvTal. ‘ETol, avri yia éva opB6
TTPOYPAUUA OTTWG TO TTAPAKATW:

If 30>age write O;
If 60>age then if age>29 then write 1;
If age>59 then write 2;

Ol HaBNTEG PTTOPEI VA TTAPAYOUV TTPOYPAUMATA OTTWGS AUTO TTOU OKOAOUBEI:

if 30>age then write O;
if 60>age then write 1;

write 2;

Av n ammdvinon oTnv TPWTN «EPWTNON» Eival apvNnTIKN, TOTE (O PIa avBpwWITIvi GUVOUIAIQ) N
delTEPN «EPWTNON» AVTIOTOIXE O€ éva eUpog NAIKIWV avdueoa oTa 30 kal Ta 60: &ivar KATw Twv
30; Mhmrwg eivar karw Twv 60; MNapduola kai n TeAeutaia evIoA TTPETTEI va epunveUBEi pAAAov
péoa oTa TTACioI0 plag avBpwITivng €TTIKOIVWVIAG, TTapd pgéca OTa TTAICIO PAIG ETTIKOIVWVIAG
avBpwTtrou kai HY.

12. Na BpeBei To GBpOICHA KAl TO YIVOUEVO TPIWV APIOHWV.

O kabnynmig Ba mpémrel va Tovioel kal TTAAI TN yevikOTNTO TOou TTPORAAATOG: TO aAnBivo
TTPORANUa Ogv gival 0 TTPOCDIOPICUOG TOU OBPOICUATOG TPIWY CUYKEKPIUEVWY apIBuwyY, aAAd
TPIWV apIBUWYV oI oTToiol Ba TTPOCBIOPICTOUV TN CTIYMN TNG EKTEAEONG TOU TTPOYPANMATOG. ANAG
oto TPOBANUa  autd TiBeTal Kal €va  yevikOTEPO gpwTtnua. Eival apkerd otmdvio va
QVTIUETWTTIOOUPE TO TTPOPANUA TOU UTTOAOYICHOU Tou aBpoiopatog 3 kai Poévov apiBuwv.
AvTIOETO UTTAPXEI EVOEXOUEVO VA QVTIUETWTTIOOUHE TO TTPOPRANUA TNG dBpoiong TTOAAWY apIBuwv
(yia TTapddeiyua Twv PBaBPWV evog TPINAVOU TTPOKEINEVOU VA UTTOAOYioOUpE TO PECO 6po TNG
BaBuoloyioag evog pabnTr). To ouciaaTikd AOITTOV £pWTNUA Eival TO €EMAG: UTTAPXElI TPOTTOG LWOTE
T0 oUoTnua va pag BonBroel va utroAoyicoupe 1O AGBpoicpa TToAwWvV apiBuwy; Eivar éva
EPWTNMO TO OTTOIO PTTOPEI Va aTTavTNOEl BETIKA PE TN XPHON TWV ETTAVAANTITIKWY dI1AdIKATIWY.

Eioaywyn oTic eravaAnTrTikéC diadikaaieg Kal OoUEC

Emeidn o1 emavaAnTiTikég SouEG gival TTOAU onuavTikéG, uTTeEVOUUICoVTal GUVOTITIKA Ta KUPIGTEPA
onueia ToU TIG apopouv.

Mia eTravaAnTiTikn diadikacia EXEl T YEVIKA HOP®H:
<ApxikoTroinon>
<EMANAAHWH>
<oudada evioAwv 1>
if <ouvOrkn ££6dou> then goto xxx
<oudGda evTOAWyV 2>
if <ouvOnkn e€6dou 2> then goto yyy
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<TEAOZ EMNANAAHWYHZ>

O1 ouppoAikég ekppaoelg <EMANAAHWH> kai <TEAOZ EMANAAHWHZ> onueiwvouv atrAwg
TNV apxr Kal 70 TEAOG TWV EVTOAWV TTOU TTPETTEl va eKTEAEOTOUV. H ouvBrikn €€600u €xel TO €ENG
vonua: av n ouvelnkn eivar aAnBbrg, Téte n POr} Tou TTPOYPAPNATOG PETAPEPETAI OTO GNUEIO YE
emypa@r] xxx. AAIWG eKTEAEITAI N <OPAdA EVTOAWY 2>.

To yevikeupévo autd oxfua ptropei va e€e1dikeuBei wg €ENG:

e Av <opdda evioAdwv 1> gival kevh kal xxx gival akpIBwg petd 1o <TEAOX EMANAAHWHZ>,
TOTE N doun autr) TTapioTavel pia dour while condition do begin...end

e Av <oudda evioAwv 2> cival KevA Kal Xxx gival akpIBwg petd 1o <TEAOZ EMANAAHWHZ>,
TOTE N doun auTr) TTapioTavel pia dour repeat...until condition

e Av oTnv apyikotroinon uttdpyel pia evioAr] M<= value kai oTnv <opdda evioAwv 1> ) oTnv
<ouada evioAwv 2> pia evioA aug¢nong M<=M+increment kai €ITTAEOV N OUVORKN €AEYXEI
TNV TIUA Tou M, TOTE N dOWN| AVTICTOIXEI IE MIa DO

for M:=value to...do begin....end

Me avaloyeg Bewproeig, UTTOPOUUE VA AvTIOTOIXIOOUME T OO QUTA PE OAEG TIG ETTAVOANTITIKEG
OOUEG TTOU XPNOIYOTTOIOUVTAl OTIS YAWOCOES TTPOYPAUUATIOUOU.

Moo akpiBwg civar 10 medio eykupdtnTac KABe e€mavaAnTTikiG OouAG — OnAadr Og TTOIEG
TEPITITWOEIC XPNOIJOTIOIEITAI KABE Hia;

‘Eva yey@Ao PEPOG TwV TTPORANUATWY TTOU QVTIMETWTTICOVTAI TTPOYPAMNMATIOTIKE, QVIKOUV OTnV
Kartnyopia Twv TTPoBANUATWY Telpiakng eTeéepyaaiag.

Ovopudloupe ocipd pia diadoxn aToixeiwv <¥; 2, 3 ... £,> T - n diadoxn €ival oucIiaoTIKA Jia
atreikévion Tou OuvOAou Twv Z; OTOUG QuoikoUg. H oeiplakr emmegepyacia Eykeirar otnv
€QAPMOYN EVOG TUTTOTTOINKEVOU OXIMATOG:

ApPXIKEG eTTECEPYATIES

MpooTréAaon TTPWTOU CTOIXEIOU

Eg@ooov 10 Tpéxov aTolxeio dev gival To TeEAeUTaio
{Emre€epyaaia TpéxovTog aTolxeiou
MpootéAaon eméuevou aTolxeiou}

Telhikég eTTECEPYOTiEG

To yevikeupévo autd oxnua Exel eupuTateg e@apuoyés. MNa mapddelyua n «TpoocTTéAacn»
OTOIXEIOU PTTOPEI VA AVTIOTOIXEI O€ PIa PHEYAAN TTOIKIAIG QUVOTOTATWYV: TO ETTOUEVO OTOIXEIO UTTOPET
va €ival TO €TTOUEVO O€ €va OEIPIOKO apxeio, o€ évav Trivaka, o€ pia AioTa, o€ pia akoAouBia
apIBuwv KA. 210 OXNMa autd, To TeAeutaio aToixeio T dev avrkel otn d1adoxr), dev aTTOTEAE]
onAadn pépog TnNG akoAoubiag. Av duwg 1o T TauTiCeTal Ye To Z,, TOTE YTTOPEI VA £€QAPUOOCTEI TO
TTAPAKATW OXMAMA:

ApPXIKEG £TTECEPYATIES
{MpooTtéAacn eTéuevou aTolxeiou
Emegepyaaia TpExovrog aToixeiou}
"Ewg 610U TTpooTTEAAOEi TO TEAEUTAIO OTOIXEIO
Tehikég eTTeEEpyaTieg
To TTpwTO OXNAMa avTioToIxEi o€ Pia doun while, evw 1o deUTEPO O€ pia dour repeat...until.

v mepiTrrwaon Tou To N gival yvwaTd, pia KatdAAnAn doun sivai BERaia n for...
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MNa Toug paBNTéEG TTOU KAVOUV TO TIPWTA PAUATA OTOV TIPOYPAMMATIONO, OAn auTtr n
TTPORANUATIKA, OTN YEVIKOTNTA TnG, Otv €Xel Kavéva vonua. Opiopéva Suwg onueia tng, €ivai
ONMAVTIKA VIO VO KATAVOAGOUV OI JaBNTEG TO UNXAVIOHO TWV ETTAVAANTITIKWY OOMWV.

e 2T DIdpopeg OOUEG, QaiveTal TTWG uQioTaTAl Pia IEpapXia «BUCKOAIaG» Gaov apopd Tnv
XPNon Toug. AieBveig épeuveg @aivetal va deixvouv 0TI N TTAPAKATW KAiPaKa TTapouciadel pia
ogIpd dopwv Pe augavopuevo «Babud duokoAliag kartavonong kal opBnig xpriong»

Xprjon Tou goto

Repeat N times (doun TTou xpnoiyoTroieital aTn yAwooa Logo)
Repeat ... until

For ....begin..end

While..begin...end

270 TEPIBAAAOv AEAYZ Ba xpnoipotroiooupe Tnv evioAll While..begin...end — kaBwg eivail n
EUPUTEPA XPNOIUOTTOIOUNEVN EVTOAR OTIC OUYXPOVEG YAWOCOEG TTPOYPAUUATIONOU (KAl KATEXEI HIa
avdéloyn B6£an oto oxoAik6 BIBAI0). Otrou xpeiaoTei, 6a TTPOCOPOILOOUNE TN AEITOUpyia Twv
AMwv dopwv (Kupiwg Tng For ....begin..end) pe Tn BonBeia Tng While..begin...end.

MNati n evioA auth €ivalr n Mo SUOKOAN; Ocwpouue OTI uioTavTal dUo TOUAGXIOTOV AGYOl: O
TIPWTOG KAl CNUAVTIKOTEPOG gival ouvdedeUEVOG e TNV idla T @uon TG doung. H avaykn yia
TPAYUATOTIOINGN €VOG TEQT, TIPIV aKOUN a1rd TNV €l0aywyn Kal emeEepyaaia Twy OedoPéEVWY,
gival aoguvnBIoTn oTnV KABnuepivr] Yag TTPakTiKA. H “atrdéotacn” auth @aivetal va givar rnyr Twv
OUOKOAIWV TTOU GuvavTouv ol apxdplol oTn XpAon TnG doung authg. OTTwg eival QuUaIKG, n doun
while eival ouvoedepévn Pe Pia TTPORANPATIKA KAl N XPAON TNG €XEl VONUO OE OUYKEKPIMEVES
TEPITITWOEIG — Kal €kei BpiokeTar n Ogltepn mOavr airia SUCKOAIWV yIa TOUG OpPXAPIOUG
TIPOYPOUUATIOTEG: N XPAON TNG TPETEl va €ival @avepr pEéoa oTa TAaiola  €TmiAuong
OUYKEKPIMEVWV TTPORANUATWY — aAAILG POIAZEl va gival Jia avaiTia TTOAUTTAoKN doun.

211G OpaCTNPIOTNTEG TTOU TTPOTEIVOVTAI OTOUG PaBNTEG, €l0@yovTal TIPOODEUTIKA TA GTOIXEI TNG
XPAoNG Twv oUWV eTTavAANYnG.
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13. Na ypaepei éva rpéypappa 1o otroio 8a déxetal apiBuoug ard 1o TANnKTpoAdyio. lMNa
KA0g apiBuo 1Tou Ba €10dyel 0 XpOTNG, TO TTPOYPAHHA Ba gp@avifel TO TETPAYWVO TOU.
To rpéypappa Ba oTapardel 6Tav o XpRoTng eicdyel 1o 0.

Emeidry 1o mpwTa autd TrpoypdupaTta  gival TeEAEiwg aouvABIoTa yia TOug apXApIoug
TIPOYPAUUATIOTEG, €ival TTPOTINOTEPO O OIBACKWY va emMdEigel TN AciIToupyia Toug. EvOeiKTIKG oTa
TPWTA AUTA TTPOYPAPUATA TTAPABETOUNE TOV aAYOPIBUO O€ HIo WeUudoyAwoaoda, HE AOYIKO
didypappa (yia e@apuoyr] oTo XapTivo UTTOAOYIOTH) Kal 0T YAwooa-X. 'ETol o d16doKkwv PTTopEi
va &€igel To TTpoOypaupa:

AigBaoe 10 x begin
000 o apiBudg dev givai 0 read X;
YT1ToAOyI0€ TO TETPAYWVO TOU while x <> 0 do
Eugdvioe 1O TETPAYWVO | begin
AlGBaoe To €TTOPEVO X * Vi=X*X;
ye xtx write y;
* read Xx;
end;
¥
end.

O d104oKWV TTPETTEI TTPWTA VA EKTEAECEI TO TTPOYPAUMA “UE TO XEPI”, OTO XAPTIVO UTTOAOYIOTH,
£TO1 WOTE Ol JABNTEG VO ATTOKTAGOUV TTARPN EAEYXO TWV AVOUEVOUEVWY OTTOTEAECUATWV.

H Bnuartikf eKTEAEGN TOU TTPOYPAUUATOG ETTITPETTEI TNV TTAPATAPNCN TWV dIASOXIKWY TINWY TWV
peTaBAnTWV. O dIBAOKWYV TTPETTEl VO TOVIOEI TO YEYOVOGS OTI

e TO TIPOYPAPMA AEITOUPYEI CWOTA yia oTTolodhTToTE TTARB0G dedouévwyv. Avetdptnta ammd 1O
TOTE 0 XpNoTng Ba armogaacioel va diakéwel Tn Asiroupyia Tou, €locdyovtag 0, To TTPOYPANPa
TTapdyel CWOTA ATTOTEAECUAT

e TO TTPOYPAPUa AsITOupyEi CWATA akOUN KAl av 0 XproTng ei0ayel kateuBeiav 10 0.

e n MeTABANTA X €xel pia dITTAR Aeiroupyia: TTapioTdvel Kai Tov apiBud 1mou Ba uywlei oTo
TETPAYWVO Kal PIa peTaBAnTh eA€yxou.

14. Ti aAAayég TTPETTEI VO KAVETE OTO TTAPATTAVW TTPOYPAMHA £€TOT WOTE VA EU@AVIETAI
Ox1 TO TeETPAYwVOo, aAAd o KUBOG KkdBe giocayOpevou apiBuou; Ti aAAayég TPETTEl va
KAVETE OTO TTAPATIAVW TTPOYPAHMO £TOI WOTE VO EUQAVI(ETAI TO TETPAYWVO KAl O
KUBog KB eiIcayouevou aplBuou;

O1 TPOTTOTTOINCEIG QUTEG OTOXEUOUV OTnV €EOIKEIWON Twv padnTwv e Tn Aemoupyia Tng
ETTAVAANTITIKAG OOMNAG. Z€ KABe TTePITTTWON, O OIOACKWY €EKTEAEI PE TO XEPI OTO XAPTIVO
UTTOAOYIGTA TO TTPOYPOUUA KOI TO KATOTTIV UE BNUATIKN EKTEAEDN.
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15. Na ypagei éva Tpoypaupa, €701 WOoTE va atrodoBei o pia peTaBAnTh x évag aképaiog,
€0TwW 0 2, Kl otn ouvéxela o HY va euepavioer 10 @opég 1O TrEPIEXOUEVO TNG
HETABANTAG X. ZTN OUVEXEIQ va TPOTTOTroInBei To Trpdypappa £€TO1 WOTE O APIOPOG va
glodyeTal ammd 1o TTANKTPOAOyIo. TEAOG va TpoTroTroindei To TTPOYpPAMHA £TOI WOTE O
apIfuog TWV gPPAVICEWY TNG TIMAG TOU X va gival gmiong MeTABANTOG (va elocdyeTal
a1ré 10 TTANKTPOAGYIO)

H mmpo@avr¢ Auon eival BERaia va ypagei 10 @opEG n EVIOAN write X;

QoT1600 UTTAPXEl KAl YIa OIKOVOUIKOTEPN AUCN: N XPron €vog Ppoxou. AT Tnv €I0aywyr] TTou
TTPONYNBNKE, TTPOKUTITEI OTI N OIKOVOMIKOTEPN AUCT EyKEITAI OTN XPAON £VOG HETPNTH counter.

O d1ddokwyv Ba TrpéTTel va Tovioel 1Id1aiTepa Tov “acuviBn” poAo Tng peTaBAnTAG counter. Eival
MIa uETABANTA “adpaTtn” (dev eg@avideTal oTa ATTOTEAETUATA), N OTTOIa EIGAYETAI ATTOKAEIOTIKA KAl
MOvo yia va eAéyxel To Bpdxo. Me GAAa Adyia n TTPOYPOUUATIOTIK AUCN Tou TTPORAAMATOG
aTraITei TNV el0aywyn TPOoBeTWY PETARBANTWY, 01 OTTOIEG OEV €ival “Eu@aveic” TNV EKQWVNCN ToU
TIPORAAUATOC — Kal auTd gival £€va guyxvo @aIvOUEVO OTOV TTPOYPAUUATIONS, OTTOU TTOAAEG QOpEg
N TTPOYPAMMPATIOTIKN) AU dlapépel ouaiwdwg aTrd Tn Auon “pe 1o XEpI”.

O di16dokwyv Ba TpéTTel €TTiONG va €TTIOCNUAVEI TN AETTTH 1I00ppOoTTia HETAEU ApPXIKAG TIMAG KAl TNG
ouvOnkng eAéyxou Tou Ppodxou: o counter €xer apyikn Ty O kai n Ouvlnkn ouvexeiag Tou
Bpoxou eivai counter < 10. MNMwg Ba avratrokpiBei 0 HY av petaBAnBoulv ol TIuég autég (TrpdkeiTal
OUCIOOTIKA yIa TIG GAAEG SpACTNPIOTNTEG TTOU TTPOTEIVOVTAI);

AigBaoe 10 x begin
AlgBace To N counter:=0;
©¢oe 0 oTo peTPNTN X:=2;
Ooo o petpnThg dev gival N while 10 > counter do
auénoe To PETPNTA begin
TOTTWOE TO X counter:=0 counter:=counter + 1;
+ write Xx;
counter<N end;

v end.

counter;=counter +1
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16. Na ypagei éva TTpoypappa, £T01 WOTE O XPAOTNG VA £10dYEl a1Td TO TTANKTPOASYIO pia
ocipd akepaiwv. H sicaywyn 0a ortaparder 6tav o XpAotng eicdyel 1o 0. Ortav
otaparioel n eicaywyn, o HY 0a gp@avidel To TARBOG TwV BETIKWV KAl TWV APVNTIKWYV
TTOU €ICRYAYE O XPAROTNG.

Mpogavwg yia Tnv ettiAucn Tou TTPoBAAuaTog atrairouvTal duo EexwpioToi peTpnTég (C1 kai C2),
0l oTroiol Ba KATAPETPOUV TO TTANBOG Twv BETIKWY Kal TwV apvnTIKWVY aplBuwy. O d1I8GoKWwY
TIPETTEl va Tovioel TO yeyovog OTI n €mAoyr) Tou TTARBoug Kal Tou “€idoug” Twv PETABANTWV
e€apTaTal aTTOKAEIOTIKA a1rd TO TTPORANUA.

O¢oe C1=0 ka1 C2=0 o1-0 begin

AiGBaoe 10 X €2:20 C1:=0;

Ooo 710 X dev gival 0 C2:=0;
Av 10 X<0 augnoe C2 read Xx;

Av 10 x>0 augnoe C1 while x<>0 do

AiaBaoce x x<>0 begin
Tummwoe C1, C2 if x>0 then C1:=C1+1;
Cl:=C1+1 if 0>x then C2:=C2+1;

end;
write C1;

c2:=c2+1 |—p| write C2;

end.
C1,C2

e

By

17. Na ypa@ei éva TTpOypappd, £€TO1T WOTE O XPAOTNG VA EI0AYElI HIa CEIpd apIBuwv, JE
TeAeutaio To 0. O HY Ba mpémel va gu@aviel To MARBog Twv apiBuwv TToU E€ivai
avapeca o€ duo doopévoug apiBuoug A kai B, To TTARB0G auTwyV TTOU gival HIKPOTEPOI
a1ré Tov A Kal auTwy TTou gival peyaAutepol atrd to B (utrotiBetan 611 A<B).

To péBANPa ouciaoTIKG aTraiTel TPEIG aBpoloTEG. Mpoooxh oTa TEGT — £TAI LUOTE O PETPNTEG VA
AeIroupyoUv OCWOTA OTIG TTEPITITWOEIG TTOU 0 £EETACOUEVOG apIBUOG GUUTTITITEI YE TO A 1} TO B.

AigBaoe 1o A kai T0 B Begin
AidBaoce 10 X C1:=0; C2:=0; C3:=0;
Ogoo 10 X d¢v gival undév read A; read B; read x;
Av 10 X gival pikpéTepo Tou A 10TE augnoe C1 while x<>0 do
Av 10 X gival peyaAuTtepo Tou B 161 augnoe C3 begin
Av X pyeyaAuTtepo ry ico Tou A T0TE if A>xthen C1:=C1+1
av X JIKpOTEPO 1 igo Tou B 161 augnoe C2 if x> B then C3:=C3=1;
Tummwoe Ta C1, C2, C3 if x> A-1 then if B+1 > xthen C2:=C2+1;
read X;
end;

write C1; write C2; write C3;

end.
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18. Na ypa@ei éva TTpoypappa, £TO1 WOTE AV 0 XPAOTNG £104yel amd TTANKTPOAGyYIO éva
@uoiké apiBud N, o HY va epgaviosr 6Aoug Toug @Quoikoug amdé 0 wg N kai Ta
TETPpAdywva Toug. Na Tpotrotroinfei To Tpoypaupa £T01 WOTE AV 0 XPROTNG £10AYEl ATTO
TO TTANKTPOASYIO Suo apiBuoug A kai B, 16T 0 HY va ep@avioel 6Aoug Toug QUOIKOUG
TTou gival avapeoa Toug (cuptrepiAapfavopévwy Twy A Kal B) kal Ta TeTpdywva Toug.
To mpoypappa cag Aappdvel uTTOWn To yeyovog OTi ptropei ol A Kal B va 3o8oUv pe
avtioTpo®n oeIpd;

To onuavtikdéTEPOo iow¢G TPOPANUa TTou Ba avTigeTwTrioel 0 dIBACKWY €ival €KEIVO TG
eKTUTTWONG:

e Av n diogopd Twv A kal B eivalr peydAn, 10TE Ta atmmoteAéopata O Ba eival 6Aa opatd
TauTOXPOVWG GTNV 084V

e H eugdvion Twv ammoteAeoudtwy Ba gival “acuvnBioTn”, KABwWG Ba epgavifovTtal e PiIa GTHAN

Kai Ta duo autd aToixeia PTmopei va TTpoKaAéoouv oUyXuon OToug padntég — o diIdaokwv Ba
TpéTrel va e&nynoel To aAnBivo TpoéBAnua — tmou gival To format ekTUTTWONG KaI X1 N 0pBOTNTA
TOU TTPOYPGUPOTOG.

Oa Tpétel va 600¢i £TTioNg TTPOCOoXT GTO yeyovog o1l mBavov ol A, B va 60000V pe avtioTpo®n
oeIpd Kal Ba TTPETTEl va AnNgBEi N oxeTIKA TTPdVOIA.

AigBaoe A, B begin
Av A > B 161¢ read A; read B;
Oéoe T=A if A > B then
O¢oe A=B begin
O¢oe B=T T:=A;
©éoe CheckVal = A A:=B;
‘Ooo CheckVal givar pikpdTepo 1y ico Tou B B:=T;
TuTrwoe 1o CheckVal End;
TUmwoe 10 TeTpdywvo Tou CheckVal CheckVal:=A;
Auénoe To CheckVal pia povada while B+1 > CheckVal do
begin

write CheckVal;
square:=CheckVal * CheckVal;
write square;
CheckVal:=CheckVal + 1;
End;

End.

19. A6 pia og1pd apIOwWV va TTPoodloploTei 0 EAGXIOTOG.

H dpacTtnpidtnTa aUuTr, TTAPd T QAIVOUEVIKI TNG ATTAGTNTA, OUCIACTIKA €I0AYEI TOUG HaBNTEG O€
OUCIACTIKG BEPaTa TOU TTPOYPANKATIONOU.

To mpwTo agloonueiwTo OTOoIXEIO TOU TTIPORAAUATOG, EYKEITAlI OTNV £K@pacn "amd uia ocipd
apiBuwv".

211G OUVABEIG KOTAOTATEIG, N €UPEDN £VOG AKPATATOU ATTO IA OEIpd aplBuwy (Tou ghaxioTou r
Tou peyioTou) de BETel kATTOI0 181aiTEPO TTPOBANMA: APKED va pigel Kaveig pia patid ota dedopéva
Kal va evroTrioel To ¢nToupevo aToixeio. QaT6C0, To TTPORANUA yiveTal Aiyo o TTEPITTAOKO, av TO
TARBoG Twv Oedopévwy givar TTOAU peydAo, OTTWG OTO TTAPOKATW TTapAdelyua  (0ag
OUMPBOUAgUOUPE va dnuIoUpYACETE Wia avAAoyn ceAida ) va Tnv QWTOTUTTACETE Kal va TN
dlaveiyeTe 0TOUG HABNTEG 0QG):
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AAAG akéun Kal oTnV TTEPITITWON aUTH, 0 AVOPWTTOG, UTTOPEI VA OpYavWOEl [Ia OTPATNYIKA TTOU
va aTnpietal aTo yeyovog Ot gival og Béan va cuAAaupavel Tautdxpova Kal va emmeCepyadeTal
TTOPACTACEIG DIECTTAPUEVEG OTO XWPO, evw évag HY de ptTopei.

Mpiv amd autd OuwG TTPETTEI va ETTICNUAVOET TO yeyovog OTI OTO TTAPATTAvw TTAPAdEIYUa, Ol
apiBuoi givalr 6Aol yvwoToi Kai d1aBéaipol, evw oTo TTPORANUA TTou BEcape dev ival KaT' avaykn.

Mia ogipd aplBuwyv ptropei AoITToV va onuaivel €ite Eéva ouykekpigévo TTARBOG apiBuwy, €ite OTI
Exoupe éva atrpoodIdpIoTo TTANBOG apIBuwy — aTnV TTEPITITWON auTr] 6pwg Ba gival yvwaoTd 10
TeAeuTaio aToixeio TNG oeipdg, dnAadr Twv apiBpwy (¢oTw 10 0).

21NV TTPWTN TTEPITTTWON aTTaITEITaI AOITTOV N Xprion evog HETPNTA evw oTn OXI.

MapartiBevTal kal ol duo AUCEIG:

begin begin

read n; read min;

if n > 0 then if min <> 0 then
begin begin
count:=1; read x;
read min; while x <> 0 do

while count < > n+1 do

begin

begin if min > x then min:=x;
read x; read x;
if min > x then min:=x; end;
count:=count + 1; write min;
end; end;
write min; end.
end,

end.

Kai oTig duo AUGE€IG eAEyxeTal apXIKA UATTWG TO TTPWTO aTTd Ta dedopéva atmoTeAei AdN To anueio
TEAOUG, ONAadN eAéyxetal PATTWG N diadoxn eival kevr). Autod BEBaia ptropei va @avei xwpig
vonua oTa PATIA TWV JaBNTWV 01 0TToi0I UTTOPOUV va avapwTtnBouv T vonua €xel va avalnTiaoel
Kaveig Tov EAAYI0TO aTTd pIa GEIpd avUTTAPKTWY apiOuwv!

>TnN TTPAYHATIKOTNTA O €AEYX0G AUTOG €A @aAilel TNV 0pBATNTA TOU TTPOYPANMATOS YIa OAEG TIG
d1adoxEG apIBuwy — akoun Kal yia TV Kevr dladox — aAAd €xel Kal TTpakTIkO vonua. KabBwg o
€Aeyxog Tou ghaxioTou ptropei va gival éva Tufua evég AAAou TTpoypAauuaTog, dev mmBUPOUUE va
UTTAPXOUV TTEPITITWOEIG TToU Ogv KAAUTITOVTAlI a1Td TO TTpOypauud. [Na mTapddeiypa, £€0Tw éva
TIPOYPAUUA TTOU EAEYXEI KABE XPOVO TO HIKPOTEPO UWog atrd Toug oTToudaoTéG K&BE vouou, avd
MavemoTnuiakr ZxoAr. Eival épwg duvatdv pia xpovid va unv eilcaxBolv otmmoudacTég oTn
NouIkr] ZxoA atré évav vopd. TOTe TTPoPavWG TO AVTIOTOIXO GUVOAO TwV OTToudacTWY aTTd TO
VOO auTé Ba gival kevo Kal To TTpdypapua Ba eTTixEIPATE! va TTPOCdIopiagel TOV EAAXIOTO aTTd TO
KEVO auTO OUVOAO. XTI TTEPITTITWOEIG AOITTOV aUTEG, €TMOUPOUME va €xel TTPORAEPBEi kal n
TTEPITITWAN TOU KEVOU GUVOAOU — Kal yIa TO AOYyO QuTO TTAVTOTE €AEYXOUME APXIKA UATIWG N
d1adoxr Pag gival KevA.

20. Na ypa@ei éva TTpOypappd, £TO1I WOTE amd HId O€ipd AVICWV apifpwv va
mPOoodIopIoTEi 0 EAAXIOTOG Kl O JEYIOTOG.

To mpoBAnua autd eival BERaia avdAoyo TTPOG TO TTponyouuevo. To Yovo Aetrtéd onpeio gival o
TTPoadlopIoudg Tou ehaxioTou Kkal Tou peyiotou. Av n diadoyn cival 4,4,4, 16Te TTOIOG €ival O
MEyIoTOG Kal 0 €AdxIoTog; MNa Tn Alon uloBeTolpe TNV (UABNUATIKWG 0pBN) atrdvinon o1 10 4
gival Kal 0 PEYIOTOG KAl 0 €AAXIOTOG, OAAG QUTO PTTOPEl VO PN CUPQWVED PE TIG d1aIoONTIKEG
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AVTINAWEIG TOU €i00UG «O PEYIOTOG TTPETTEI VA €ival JEYAAUTEPOG ATTO TOV EAAXIOTO». O JIBATKWY
Ba TpéTTel va To €monudvel 0TOUuG PaBbnTég OeixvovTag Toug TNV avaykn yia €TTakpIBr opiouo

TWV OpWV TTOU UTTAPXOUV O¢€ éva TTPORANUA.

begin
read min;
max:=min;
if min <> 0 then
begin
read x;
while x <> 0 do
begin
if min > x then min:=x;
if x > max then max:=x;
read x;
end;
end;
write min;
write max;

end.

21. Na ypag@ei éva TTpOypappa, £TO1 WOTE OE HIA O€Ipd ApIBUWYV va UTTOAOYIOTEI TO

d8poiocua Toug.

210 £¢nAG Ba Bewpoupe OTI N EKPpacn o€ PIa oIpd apIBUWY Ba avTIOTOIXEI OE PIO — EVOEXOUEVWG
Kevrl —01adoxr ayvwaoTou TTABoug apiBuous ye yvwaoTd Tov TEAeuTaio.

2710 OUYKeKPIPEVO TTPOBANUa &g BleukpIviCeTal av 0 TEAEUTAIOG apIBUOG Ba TTPETTEl va TTPOOTEDEI 1
Ox1 — Kal TTAAI n €mmAoyr) dev uttayopeleTal amd Tn Aoyikr) TNG AUong aAAd atd Tn xprion Tou
TTpoypAuuaTog. @a utroBéaoupe OTI 0 TeAeuTaiog apiBUOGS ival 0 999 kai Ba TTapouaidooupe duo
AOoeig: atn pia 0 999 Ba TpoaTiBeTal 0TO ABpOoIoUA, VW aTAV AAAN OXI:

begin

read x;

sum:=x;

while x <> 999 do
begin
read x;
sum;=sum-+x;
end,;

write sum;

end.

begin

read x;

sum:=0;

while x <> 999 do
begin
sum;=sum-+x;
read Xx;
end;

write sum;

end.
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O OJi1dGokwv Ba TIPETTEI va  UTTOYPAUMICEl TIG AETITEG OlAPOPEG OTOV KWOIKA Twv Ouo
TIPOYPAUUATWY TTOU TTPOEPXOVTAIl KAl HOVo aTrd Tnv €TAoyN TNG TTPOoBeong Tou 999 GTO TEAIKO
dabpoioya.

22. Na ypa@ei éva TpOypapud, Yid TOV UTTOAOYIOHO TOU HECOU OPOU MIAG OEIPAg aplifpwy
(M6vo TO aképaio TTNAiKo).

To mpoBAnpa eival TeAeiwg avadAoyo TTpog TOo TrponyoUpevo, aAAG kaBwg 10 TTARBOG Twv
apIBuwv gival AyvwoTo, TTPETTEI VO UTTAPXEl KAl £vVOaG UETPNTAG WOTE va XPNOIUOTToINGEl GTO
TéAOG. Av n diadoxr gival KevA, 0 HEGOG OPOoG e PTTOPEI va utToAoyioTel Kal n dlaipean oTov TUTTO
TOU PJEOOU OPOUG BEV TTPAYUATOTTOIEITAI.

begin

read Xx;

counter:=1,

sum:=x;

while x <> 999 do
begin
read Xx;
sSUM:=sum-+x;
counter:=counter + 1;
end;

mo:=sum / counter

begin

read x;

counter:=0;

sum:=0;

while x <> 999 do
begin
SUM:=sum-+x;
counter:=counter + 1;
read Xx;
end;

if counter > 0 then

write mo; begin
end. mo:=sum/counter;
write mo;
end;
end.

23. Na utroAoyioTei To dBpoiopa 1+2+3+...+300.

YmroBéToupe 611 01 padnTég TG A’ Aukeiou de yvwpifouv Toug TUTTOUG TWV apIBUNTIKWY TTPOGOWV
Kal apa o€ Ba €mAUGoUV To TTPOBANUA XPNCIUOTTOIWVTAG TUTTOUG.

H Baoikr duokoAia otnv etmiAuon Tou TTPORANPATOG QUTOU EyKEITAl, KATA T YVWHN HOG, OTn
MEYAAn atréoTaon TToU ugioTatal avapeca OTn «QUOIKA» AUCN PE TO XEPI KAl OTIC ATTAITACEIG
Miag Along pe Tn PonBeia evog HY. EmimmAéov eival amapaitntn n avakdAuwn KAEtTolwv
avaAAoiwTwVv ox€oewv ol OTToieg aTTOoTEAOUV T AUGN TOU TTPORAAMATOS KAl Ol OXEOEIS AUTEG
elodyouv pIa PETAPRANTA n oTroia €k TTPWTNG OWewg ¢ @aiveral va eival atrapaitnTn: Tou
abpoioTh.

‘ET01, Ol TTPWTEG ATTOTTEIPEG TWV MOBNTWV €ival KAOTABIKOOUEVEG OE ATTOTUXIA:

Ol paBnTég OKEPTOVTAI TTalpVoUUE évav aplBud Kai UOTEPA TOV EMTOUEVO... dNAadh x + x+1...

KAl TTPOPAVWG N oTpaTnyIKr auth 0gv odnyei atn AUon. H TTAnpo@opikA AUon xpnoIJoTToIEl Evav
aBpoioTh (Mia peTaBAnTA n otoia dgv €ival TTPO@AVAG ATTd TNV EKPUWVNON Tou TTPOBAANATOG) O
oTT0iog aBpoilel TIG DIAdOXIKEG TIUEG eVOG WETPNTA (0 OTToioG PETPNTAG TTaiCel TO OITTAG poAo TNG
METABANTAG TToU €Aéyxel TNV eTTavaAnTITIKA dladikaaia aAAd KAl TNG «YEVVATPIAGY TWV QUOIKWV
TTOU TTPOCTIBeVTaI OTOV aBpoIaTH).
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begin

counter:=0;

sum:=0;

while 301 > counter do
begin
counter:=counter+1;
sum:=sum-+counter;
end,;

write sum;

end.
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