EIZAFQrH xTON NPOrPAMMATIZEMO
EpyaoThpio 4: MetaBAnTég, Aopég EAEyxou kal ETTavaAnwng

EPIAZTHPIO 4:

MeTaBAnTég, Aopég EAEyxou kal ETTavaAnyng

270 epyacTApIo auTd, Ba £E0IKEIWBOUNE e TOUG TUTTOUG DEBOUEVWY TTOU Jag TTapEXEl N YAwooa C, Ba
xpnoigotroifooupe TIg dopég etravaAnyng (f or, whi | e, do...whi | e), Tnv doun eAéyxou (i f ...el se)
Kal 6a pdBoupe TTWG va dIaXEIPICOPOOTE TV €000 TOU TTPOYPANPOTOS HAG, MECW TNG OUVAPTNONG

printf().

Aoknon 1: YmroAoyioudg oeipdc

1.1. M'pawTe TPdYypaupa C TTou va uttoAoyilel To dBpoicua TNG oEIpdg

100
o .
al
i=1
KAl va To EKTUTTWVEI oTnv 086vn. Na xpnoiuotroinBei n doun emravaAnyng do...whi | e.

Aopég eravaAnwng whi | e kai do..whi | e:

WHILE DO..WHILE
while (E) do
{ {
b } vhile (E);
E2: Zuvenkn Eioddou kai Ez: ZuvOnkn Zuvéxiong
2uvéxiong EtravaAnwng EmravaAnyng
H dopn emmavaAnyng f or :
FOR OTr0U
for(E; B Es) E1: EvioAn ApxikoTtroinong
{ E,: 2uvOnkn Eiocédou kai Zuvéxiong ETTavaAnwng (epdéoov
------------ IoXUel, eloepXOuaoTe aTov Bpoxo N eTravalapBaveral o Bpdxog)
} Es: EvioAr) ETrTavaAnwng (ekteAgital oto TEAOG TNG KABE

ETTAVAANWNG KAl TTPIV OPXIOEl N ETTOPEVN)

Icoduvaun doui whi | e pe v doun f or :

FOR
for(E;;, Ey; Ey)
{

}

WHILE
=
while (E)
{
}
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ToTro1 Acdopévwy

i nt (aképaiog, ouvABwg e 4 bytes)
| ong (aképaiog, TouldxioTov e 4 bytes)

(BAéTTE KOl ONPEIWOEIG JaBruaTog, ogA. 31)

H ouvdptnon pri nt f () PTTOPE va EKTUTTWOEI TRV TIUA METARANTWYV TTOU dEXETAI OaV OPICHA.

2ovragn: printf (“%”, var);
OTTOU Y €ival OUPPBOAO TTOU QVTIOTOIXEI OTOV TUTTO BEBOUEVWYV TNG HETARANTAG var .

d: int f : float, double
[ d: long

1.2. TpotrotroioTe 1o TTPOYPAUNd oag, WOoTe va uttoAoyilel To dBpoicpa:

100
[e]
a Y
i=1

YTTO0¢€IEN: XPNOIYOTIOIEiOTE Wi evdIdueon PETARANTA YIA va ATTOBNKEUETE TTPOCWPIVA TOV TPEXOVTA
6po NG oEIPAG.

KQlI VO TO EKTUTTWVEI TRV 006vn.

ToTo1 Acdopévwyv

f 1 oat (TTpayHaTIKOG apIBUOG, ouviBwe e 4 bytes)
doubl e (TrpaypaTikég apiBudg, cuvhbwg e 8 bytes)

1.3. Av yvwpiceTe OTI

TPOTTOTTOIOTE TO TTPOYPOUMA OAG, WOTE VO UTTOAOYIOETE TO TT PEOW Twv TTPWTWY 100 dpwv TNG
ocIpdg.

doubl e sqgrt (doubl e): EmoTpépel TRV TETPAYWVIKA Pifa TOU apIBUOU TTou dEXETAI oAV OPICHA.

ATTaiTeiTal n evowuaTWwon Tou apxeiou emmike@aAidag mat h. h.
2TNV PETAYAWTTION KE TOV gCC aTTaITeiTal Kai n Aoy -1 m
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1.4. Napatnpenote OTI ol 6pol TTou TTPOCTIBevTal oTnV oeIpd OAoEva Kal yivovTal TTIo HIKPOI, HE
aTTOTEAECHO aTTO éva OnueEio Kal PETA va €ival apKOUVTWGS MIKPOI yia va unv €mnpedlouv TO
OTTOTEAECHA, A@OU XPNOIUOTIOIOUUE QpPIBUNTIKA TTETTEPACPEVNG akpiBeiag. AANGETE TOo  KPITRAPIO
TEPMOTIONOU TOU UTTOAOYIOUOU, WOTE O UTTOAOYIOUOG va OTauaTaEl Otav O TPEXWY OPOG TToU
TTPOCTIOETAI OTNV OEIPd €ival pIKPOTEPOS aTTé 1072,

1.5. TpoTroTroIR0oTE TO TTPOYPANKA 0AG, WOTE VO EKTUTTWVETAI OTNV 080vVN TO ATTOTEAEOUA PE aKpiBeia
8 BEKAdIKWY Wniwv.

H ouvdptnon pri nt f () PTTOPEI va EKTUTTWOEI TRV TIMA TTPAYUATIKWY PETABANTWY TTOU SEXETAI oAV
OpIoHa JE ETTIBUUNTH HOPYOTTOINGN.

2ovragn: printf (“%. bf”, var);

a: OpiCoupe 10 TTARBOG Twv BEcewv TTOU Ba yivel n eKTUTTWON.
b: OpiCoupe 10 TTANBOG TWV WNQiIWV PETE TNV UTTOBIOCTOAA TTOU Ba EKTUTTWOOUV.

1.6 TpoTtroTToINoTE TO TTPOYPAUMG OAG, WOTE va UTToAoyilel TV oeIpd:

1 1 1 1 1 1

Sl:1_2'22+32 2w @

1.7 ETTavaAGBeTe Kal yia TIG OEIPEG TTOU EUPAVICOVTAI OTIG CNPEIWOEIG TOU JaBARUaTog, O¢eA. 24,
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Aoknon 2: YToAoyiouog pIgwyv TpiwvUuou

2.1 Ipayrte TPdYypaupa C Tou va TTapdyel TPEIG TUXAioug TTpayuaTikous apiBuoug oto didotnua [0,1]
KAl va TOug atrobnkevel oTig WeTABANTEG TUTTOU double a, b Kai ¢, TIG OTTOiEG OTN OUVEXEID VO
EKTUTTWVEL.

int rand() srand(unsi gned i nt seed)
ATIQITEITQI EVOWUATWON TOU apyEiou ATTaITEITAI EVOWPATWON TOU apXEiou eTTIKEQAAiSOG
stdlib.h

emKePaAidag stdli b. h

ETHIOTPEQE! £VaV WEUBO-TUXQIO OKEPQIO Ag’)leorrowi’Tr]v YEVVATPIO WEUDO-TUXAIWV OPIBUWYV PE
até 0 éwc RAND MAX (GupBONKA Baon Tv eUTpa seed.
oT0a0epd TTOU OpPIeTAI OTO APXEIO

emkepahidac st dl i b. h) ZuvnBwg xpnaolgoTroloUue oav UTPA TNV TpEXouad

wpa, OTTWG ETTICTPEPETAI ATTO TNV KAAON TG ouvdpTnong
ti me(NULL) (atTaiteital evOWPATWON TOU GpxEiou
ETMKEPAAIdaG ti me. h)

2.2 TpayTe Tpdypauua C TToU va UTTOAOYICEl TIG TTPAYMOTIKES Pifeg evOg TpiwvUpou. Ta dedouéva
€10000U (OUVTEAEOTEG TOU TPIWVUPOU) Ba gival Tuxaieg TTpayuaTikég uetaBAnTtég a, b, ¢ oto didoTnua
[0,1]. Av TO TPILWVUUO BeV €XEI TTPAYHATIKES PICES, va EKTUTTWVETAI éva HAVUNG evnuépwong. Or pileg
VA EKTUTTWVOVTOI PE aKPiBeIa 3 SEKABIKWV Wn@Piwv.

H doun eAéyxou if ... else

it (O

Edv n ouvBAkn C gival aAnBAg, TOTE ekTeAEITaI N VTOAR (1] UTTAOK €vTOAWV) E;, aAMIWOG N evTOAN (i
block evtoAwv) E,

2.3 EvowpatwoTe oTo TTPOYPAUPG OOG KOl TNV TTEPITITWON TO TPIWVUMO Va €XEl MIYABIKEG PIfeg, OTTOTE
Ba TTpETTEl Va TIG UTTOAOYICEL.
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Aoknon 3: YoAoyioudg nuépag piag 6edouévng NUEPOPNViag

O akéAhoubog aAydpIBuog uttoAoyilel TRV NUEPA TTOU AVTIOTOIXEI O€ i dedouévn nuepopnvia:

‘EoTw n nuepounvia DD/ MM /YYYY

Av MM £ 2 161¢
NYYYY =YYYY - 1

NMM =0
Av MM > 2 16t1¢
NYYYY =YYYY

é4*MM+23(J
g 10 H

IDAY =365* YYYY + DD +31* (MM - 1) - NMM +

NMM =

Av IDAY mod7 =0 161¢ DAY = Saturday
Av IDAY mod7 =1 t61¢ DAY = Sunday

Av IDAY mod7 =6 t61¢ DAY = Friday

Me ex( oupPoAifoupe Tov PEYIOTO akEPaIo apIBuo TTou Oev ival HEYAAUTEPOG TOU apIBUOoU X.

MpdyTe TTPOYpaupa C TTou va BpioKel TI NUEPT yevvNBRKaTE (EVOWHATWOTE TV NUEPOMNVia YEVvNONAG
000G HECQ OTO TTPOYPANKA).
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MAPAPTHMA: Aroo@aApdtwaon Trpoypapudrwy (Mpdén 2")

2TO TTPONYOUUEVO EPYAOTAPIO €idaPe TNV PEBODO yIa va avIXVEUOUNE Kal va dI0PBWVOUUE CUVTAKTIKA
AGON. Z10 TTapdV £pyaoThpio Ba cuvexiocouue TN oulATNON YIA TV ATTOCQOAUATWON TTPOYPANUATWY,
€0TIACOVTOG AUTH TN QopA oTa AGBN AOYIKAG.

Aoyikda Aafn

‘Eva Aoyiké AGBog eival éva AGB0G TTou, evwy ETTITPETTEI TNV ETTITUX METAYAWTTION KAl EKTEAEON TOU
TTPOYPAPHATOG, TEANIKA KAVEI TA ATTOTEAEOPATA TOU va PNV €ival owoTd. AuTO PTTOPET va o@eileTal €iTe
og KAtrolo AGBog oTnV apXIKN Mag oKEWN yia TO TTWG Ba AUooupe To TTPORANUA, €iTE AKOPA Kal OTn
AavBaopuévn uloTroinon Piag cwoTAG oKEWNG.

MNa mmapddeiyua ag Bewpriooupe 10 TTPOPRANUA va uttoAoyicoupe To GBpoioua 1+3+5+... yia Toug
TpwToug 20 6poud. 'Eva TTpOypaupa TToU EUEATTIOTET va KAvel auTh TN SouAcld gival To €EAG

#i ncl ude <stdi o. h>
#define N 20

mai n() {
int S=0, a=1;
while (a<=N) {
S = S+a;
a = at+2;

}
printf("%l\n", S);
}

To 1Tponyoupevo TTPOYPOPUA METAYAWTTICETAI JE ATTOAUTN €TTITUXIA Kal epgaviel atToTeAéoparta. To
TPORANUA gival 0TI TO aTTOTEAECHA TTOU ep@avidel, To 100, dev eival owoTd. Epeic Ba avauévaue 10
400. Apa OTO TTPOYPAPMG POG UTTAPXEI KATTOI0 AoyIKO AGBOG TO OTTOIO TTPETTEI VA avadnTACOUUE Kal va
O10pBWOooUE.

Texvikég eUpeong Kal 516pBwong Aoyikwv AabBwv

Ta Aoyikd AA6n cival, katé yevikl opdoAoyia, TTOAU BUOKOAO va evIOTIOTOUV. EVWw pE Ta CUVTOKTIKG
AGOBN ptTopoUpE va aviAooUUE TTOAUTIMEG TTANPOPOpPiEG aTTd TA PNVUUOTA TOU PETAYAWTTIOTH, YE TA
Aoyika@ AGBn 6Aa Ba Acitoupyolv owoTd, Pe e€aipeon o1 TeEAIKA Ba Traipvoupe AavBaopuéva
atmmoTeAéopaTa (A Kal KOBOAOU ATTOTEAEOUATA).

Ortav avTigyeTwTri¢oupe éva Aoyiké AAB0g TO TTPWTO TTOU TTPETTEI VO KAVOULE Eival va TTpooTTaBricouue
vVa eVTOTTIOOUME TIG TIBAVESG TTNYEG TOU. MNa va TO TTETUXOUME auTd TTPETTElI va OOUNE WE TTPOCOXN Ta
OTTOTEAECPATA TTOU EKTUTTWVEI TO TTPOYPOUMG HOG KAl VO OKEQTOUUE TTIOAVEG QITIEG TTOU PTTOPEI va
odnynoav o Tétolou €idoug atmoteAéoparta. MNa mapddeiyua, av BEAOUNE VO EKTUTTWVOUNE KATTOIO
aTolIxeia ue BAon éva KPITAPIO KAl KATOAYOUUE VO EKTUTTWVOUNPE OAa Ta oToIXEia, TOTE TBavoTaTa TO
TTPOBANUAO BpioKETAI OTOV TPOTTO TTOU €XOUME UAOTTOIACEI TO KPITAPIO ETTIAOYNAG.

‘Exovtag oKe@TEl TTEPITTOU TI YTTOPEI va @TaiEl EVTOTTICOUME TO ETTIMOXO KOUMUATI TOU KWAIKA Kal TO
avakoItdue pe Tmpoooxn. MATTWG KATI TTou €xoupe ypdwel de cuvadel Pe TNV ApXIKA HAG OKEWN;
MATTWG éxouue TTapaAciyer KATI;

Av gival BUOKOAO va QOUME HE TO WPATI TI PTTOPEI va @Taiel TOTE TTPETTEI VA KATAQUYOUUE O Mia
“IXvNAGTNON” TOU TIPOYPAUUATOG. 2TO ETTIHOXO KOMMATI TOU KWAIKA Kal yia O0eG PETABANTEG
TTEPINAPBAVEI EKTUTTWVOUNE TNV TIKA TOUG OTa dIGPopa OTAdIO EKTEAEONS WE TN XPHON CUVOPTACEWY
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printf. Etol, yrropoUue va doUUE TIG TIUEG TTOU TTAIPVOUV KAl VA OTTOKTHOOUME HIa KAAUTEPN €IKOvVa
yIO TO OTASIO OTO OTT0I0 N UAOTTOINGT Pag apXidel va XWwAQIVEL.

Ag eTTavéNBoOUPE OTO TTPONYOUUEVO TTAPAdEIYUA KAl oG SOUME TTWGS Ba TO QVTIMETWTTICaUE e BAon 6ca
gimape. Apxiké TTapatnPoUpE OTI TO ATTOTEAECUA TTOU TTAiPVOUUE BeV €ival OwWOTO, CUYKEKPIYEVA Eival
ONUAvTIKA HIKPOTEPO atmd autd TTou Ba Trepiyévape. Autd utropei va o@eietal eite oto OTI dev
Kdvoupe owoTd 1O ABpoIoua, €iTe OTO OTI dev TTAPAYOUPE CWOTA TOUug Opoug TTou aBpoifoupe, €iTte
oT1o 611 aBpoifoupe AMydTEPOUG OPOUG aTT' OTI Ba BEAQE.

2€ KABe TTePITTTWON, OAA Ta TTPONYOUPEVA OUYKAIVOUV OTO OTI eV KAVOUUE KATI CWOTA PEOQ OTn doun
erava@Anwng. Or emmipgaxeg HeTaBANTES €ival TO S Kal TO @, OTTOTE AG €UQAVICOUME TIG TIMEG TOUG UE
owoThA ToTToBETNON cuvapTACEWVY pri nt f wg €&ng

mai n() {
int S=0, a=1;
while (a<=N) {
S = St+a;
printf("% %\n", S, a);
a = at+2;

}
printf("%\n",S);
}

EKTEAVTOG AUTOV TOV KWOIKA TTAIPVOUUE OQV ATTOTEAECUA

A6 10 ammoTéAeopa KaTaAaBaivoupe 6T 0 UTTOAOYICHOG TOU aBpOIiCUATOG, OGAAG Kal Twy Opwyv, YiveTal
owoTd. Apa 10 TTPORANPGO TTPETTEI va BPIiOKETAl O0TO TTANBOG TWV OpWV TTOU XPNOIUOTTOIOUUE, TTOU
OtTwg BAETTouE Bev gival 20 OTTwG Ba BéAaue, aAG 10. OtréTe auTd TTOU QTaiEl gival To TTARBOG Twv
QOPWV TToU eKTEAEITAI N dopun eTavaAnwng. Opwg autd e¢aptdTal ammd T ouvenikn TngG, dpa 1o AdBog
TpéTTel va Bpioketal o€ autr. Av Tn doUuue KaAuTtepa, Aéel “whi l e (a<=N)“, 1O OTTOIO ONnuaivel O
TPEXWV OPOG Va gival PIKPOTEPOS TOU TTABoUG Twy Opwv TTou BEAOUUE va ABPOICOUNE, EVWD EUEIG
BéAoupe ammAd va aBpoicoupe 20 dpoug. AuTd PTTOPOUUE VO TO TTETUXOUWE AV QVTIKOTAOTACOUME TN
whi | e pe pia f or ng poperig “for (i =1 ; i<=N; i++)"

Quoikd, Ba uttdpfouv Kal PopES OTTOU 0 KWOAIKAG Pag Ba eival atrdAuTa GUPPWVOG UE 60 £XOUUE
OKEQPTEI KAl @AIVOPEVIKA OWOTOG, OUWG o€ KATTola TTapadeiyuata dev Ba Asitoupyei cwoTd. ToTE AuTtd
TTOoU €X€I OUMPEI gival 0TI dev £xoupe KAAUWEI OAEG TIG TTIOAVEG TTEPITITWOEIG, MIO UTTOXPEWOCN TTOU €ival
EK TWV WV OUK dveu yia évav owoTo TTPoypAauPaTioTh. ' autd Trpémmel TTAvTa va SOKIUAJoUlE
€EOVUXIOTIKG T TTPOYPAUUATA pag ue didpopa TTapadeiypaTa, o1 JOvo atrAd, aAAG Kal oUveeTa Kal
aouviABIoTa, yia va BepaiwBolpe 6Tl gival OVTWSG CWOoTA.
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Av kdtroio a1ré Ta TTapadeiyuata Tou SOKINAGoapE dev divel TO AVAUEVOUEVO ATTOTEAECHA TOTE £XOUME
TTAPAALiPel OTOV KWAIKA PO va KOAUWOUUE Wi TETola TTEPITITwOoN. OTTOTE TTPETTEl VA OKEQTOUUE TTold
€ival Ta XapakTnNPIOTIKA TOU OUYKEKPIMEVOU TTAPADEIYMOTOG TTOU TO KAVOUV VA UNnV EUTTITITEl 0 60O
Exoupe okeTei Kal uNoTToIoEl MNa va 1o TTETUXOUNE AuTO, €ival TTOAU TTIBavé 0TI Ba XpelacToUUE KAl
TTAAI VO KATOQUYOUUE 0€ OOEG TEXVIKEG TTEPIYPAWANE TTPIV KAl va TOTTOBETACOUUE KOTAAANAEG pri nt f
o€ Kpiolya onueia Tou TTPoyPdupaTég pag. MOAIG Bpouue TI @Taiel, EUTTAOUTICOUNE TNV APXIKN HOG
OKEWN WOTE va KAAUWEI Kal AUTO TO €i00G TTEPITITWOEWYV KAl KAVOUUE TIG ATTAPAITNTEG TTIPOOORKEG OTOV
KWOIKA POG.

evikd, n d16pBwon AoyIKwv AaBwV aTTAITEN EYTTEIPIA, UTTOPOVI) KAl £EOIKEIWON YE TO TTPOBANUA KAl TOV
KWOIKA hag. Av Kal TTEPIYPAYANE TEXVIKEG YIa TNV eUpeon Kal S10pBwan AoYIKWY CQAAUATWY, TTPETTEI
va £xoupe Katd vou 611 KABe Aoyikd AaBog eival d1a@opeTikd atrd otrolodATToTE AAA0. O TPOTTOG HE TOV
oTroio Ba Tacoue atrd Ta AavOaouEéVa ATTOTEAECUATA OTNV AITIA TOUG HECA OTOV KWOIKA YAG OTTAITET
avaAUTIKA oKEWN Kal B¢ yiveTal va UTTAPEOUV KABOAIKA eQPapPUOCIUES TEXVIKES yI' AUTO TO OKOTTO.

2nueiwon: Av Kal ava@épape Evav TPOTTO ATTOCPOANATWONG Péow pri nt f, autdg o TpdTTOC dev ival
TTAVTA ATTOTEAECPATIKOG j €UKOAD UAOTTOINCIYOG, €I0IKA O¢ PeydAa TTpoypdupata. ' autd 1o okoTrd
uttdpxouv €geidIkeupéva epyaleia, yvwoTtd wg debuggers, 1TTou fonBouv oAU Tn dladikaoia
ammoo@aAudTwong. Eival onuavTiké pe Tnv TTpWTn €ukaipia va eEoIKElwBeiTe pe TN Xprion KA&toliou
TETOIOU TTPOYPAUMOTOG, TT.X. M€ Tov gdb TTou BpioKkeTal €YKATEOTNUEVOG OTA PNXavAiuata Linux kai
Suns Tou Tpnpatog. lMapouciaon Tou gdb kaBwg kal Tou debugger tou Dev-C++ Ba yivel oT0
Epyaotrpio 8.

Aoknon

To TTapakdTw TTPOYPAUHA EUEATTIOTEI va uTToAoyiel Tnv TTapdoTaon 1 - 1/2 + 1/4 -1/8 + 1/16 - ... yia
060o0ug 6poug gival peyaAuTepol atmo 1o LI M T. INa va 1o TTETUXEI QUTO O TTPOYPAMMOATIOTNG TOU EKAVE
TNV €§AG oKEWN “Ze pia PETABANTA ¢ Ba Kpatdw TOV TPEXOVTA OpO TTou Ba TTPooTedEl, 0 oTToiog
TapdyeTal atTrd ToV TTPONYOUHEVO av TTOAAATTAQOIAOW ME Y2, OéAw avd TTdoa oTiyun 0 6pog € va unv
cetrepvé 10 LIM T. To ¢ €xel SI0QOpPETIKO TTPOCNKO 0 KABE Opo, OoTToTE Ba XPNOILOTIOINCW MIa
METABANTA si gn TTou Ba TNV TTOAAATTAQCIGlW WE TO -1 WOoTE ava dUo Bpoug va £xel To idlo TTpOCoNO.
TeAkd Ba exkTuTTWOW TO GBpoIcHa S”. To TTPOYPAUMG AUTO OUWG, EXEI CUVTAKTIKG Kal Aoyiké AGon.
Mrtropeite va TO ATTOCQOALATWOETE;

#i ncl ude <stdi o. h>
#define LIMT 0.008

mai n() {
float S=0, c=1;
int sign=1;

while (c<LIMT) {
S = Stc;
sign = (-1)*sign;
c = sign*1/2*c;

}
print("%\n", s);
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