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OEMA:

Na oyediaotel xou vo vhomomndel and xdde oudda GorTNTOV €vag YETAYADOTTIOTY-
¢ v ™ Yhowooo Nerd2008. T'hwoooa uhonoinong unopel vo elvon pa and Tig
C/C++. H emhoy xdnotag dhhne Yhdooug vhonoinone unopet vor yiver xatdmy
ouYVEVYONONG Ue 1o Btddoxovta. Eriong Yo yenowonomdoly ta epyahela £lex xon
bison.

IToapadotéa, nuepounvieg xou Paduoroynon

To TUARATA TOU PETAYAWTTIOTH X0 1) XATAVOUT, HOVEDWY GaivOvTaL GTOV TORAUX ST
nivaxa. Ot nuepopnvies napddoong avaypdgovior 6T 6eAdO Tou Lo ApaToC.

Tunpa tov petayrotno) Movdbdeg | Bonus
Aextindg avoluthc 0.5 -
Suvtaxtixdg avaluThc 1 -
[Tivaxag oupPorwy 0.5 -
Y NUACIohOYIXOS AvaUhUTAS 1.5 -
Evdidyecoc xmdduxag 1.5 -
Tehxdc nodxac - 2.0
Yuvohikn epyaoia kar éxdeon (50% tov Baduov) 5.0 2.0

I o Bidpopa TuApaTa Tne epyaoioc Tpénel va napadidetar eunpdleoya and
x&de opddo 0 avTioTOL0C XDBIXAC OE NAEXTEOVIXY Lop®T), Ue Bdom Tic 0dnyieg Tou
avaypedpovton ot oehida Tou podipatos.



1  Ilepiypoapn tng YAooag

H yh@dooa Nerd2008 eivon pia amh Yh®ooa tpootaxtixol npoypapuotionot. Ta
x0pLaL YopoxTNEIoTIXA TNE €V ouvtopia ebvar to e&hg:

o Amhy) Sopr| xar GOVTOET EVIOAMY XAt EXPEACEWY.

7 7/ o~ o~ I4 7 7 >~ 7 4 iy Ié
e Boowol tinot dedopévey yia axépatoug aptipoic 500 peyeddy xot Lovodido-
ToToL TTVaXeC.

o Am\éc ouvaptrioel, tépaoyua xat agio 1§ xat avopopd.
o BEuféheio petofAntedy 6nwe otny Pascal.
o BiBhotxn cuvapthoeny.

[Tepiocdtepeg AENTOUERELES TNG YAWOOUS BivOvTal OTIC TARUYPAPOUE TOU UXONOU-
Yoiv.

1.1  Aextixégc povadeg

Ov hextixée povadeg e Yhdoooag Nerd2008 ywpilovion oTic mopaxdte Xoth-
Yopleg:

o Tic Aééeic kKhadrd, ot omoieg elvon oL TopodTe:

byte, else, false, if, int, proc, reference, return, while,
true

e Tua ovduara, to onola anotehovVTOL AN EVOL YRAUUA TOU AaTtvixol oApofn-
Tou, TUavdS axohoLIOUUEVO amd ULol OEIRE YROUUATKY, dExadixwy Yngiwy
yopaxthpwy unoypdpwone (underscore). To ovépata dev npénet vo ouunin-
TOUY Ue Tig Al xAedLd Tou avapépinxay TUpAUmdve.

o Tic axépaies orallepés ywplc mpdonuo, mou anoteholvTal and €va 1) eplo-
o6tepa dexadixd dnoia. Ioapadelypouta axépouwy otadepdv eivor to axdrou-
Yo 0, 42, 1284, 00200

e Toug gtallepotls yapaktripes, Tou anotehobvtor and €va yapaxTrhpo uéoa oe
anhd etoaywywd. O yopaxthpag autdg uropel va elvol onotocdnirnote xotvog
Yopaxthpag ¥ akokovdia Siaguyng (escape sequence). Kowol yapoaxtipes ei-
VoL OAOL Ol EXTUTIOCLILOL YALAXTHPES TATV TWV ATAGDY XAl OITAWY ELGAYOYIXDY
xon Tou yopaxthpa \ (backslash). O axohoudiec Sapuyhic Zexvoldy pe to
yopaxthpa \ (backslash) xou neprypdpoviar otov Ivoxa 1.

o Ilopodetypoata otadep®dv yopaxthpwy civor ot axdlouvdes:
’q2. 01 ’\11’ )\; ) )\de;

o Tic otatlepés aupPorooeipés, mou anotehobviar and pia axohouvdia xXoWoOV
yopaxthowy 1 axohovhay dlaguync wéoa ot Simhd eloaywyixd. Ov ouy-
Bohooeipéc dev unopolv Vo eXTEIVOVTOL GE TEPIOGOTEQES OMG ULdL YPUUUES
npoypdupatog. Tupadelypoata otadepdy cupBolooelpwy elvar ol axohoudeg:
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Mivoxag 1: Axohoudiec draguyric (escape sequences)

Axohoutdia Mepry ooyt
OtapuY Mg
\n o yapaxthpac odhayhc ypouprc (line feed)
\t o yapaxthpac otnhotétnone (tab)
\r 0 YUPAXTHPUSC ETOTPOQNC TNV apyh TG Ypouurc (carriage return)
\O o yapaxthpac pe ASCII xwdix6 0
\\ o yapuxthpac \ (backslash)
\? o yapaxthpac ’ (anhéd ewoaywynd)
\" o yapaxthpac " (mhé ewoaywyind)
\xnn o yoapuxthpas ue ASCII xwdixd nn oto dexaeludixd ovoTnua

"abc", "Route 66", "Hello world!\n",
"Name:\t\"Douglas Adams\"\n Value:\t42\n"

e Toug ovupolixols TeAeotés, ol onolol elivol oL TUPAXATE:

Exté¢ and tic Aextixég povddeg mou mpoavagépinxay, éva npdypauuo Nerd2008
urmopet eniong vo Teptéyet Ta TopoxdTe, Tor onota Biaywellouy hexTixés LovadeS xou
oY VoouvTaL:

o Kevols yapaktipes, dnhady| axohoutHee anoteAOUPEVES Und XEVA DIAGTHPO-
o (space), yapaxthpes otnhovétnone (tab), yapoxthpes adhhayRc yeouuic
(line feed) A yapaxthpec emotpoghic oty apyh| e Yeouurc (carriage re-
turn).

o Yyoha pag ypauung, ta onota apyiCouv ye v axoloudio yopuxthewy —-
xou tepuotiCovion Ye 1o TENOS TNS TREYOUCUS YROUUNS.

o Yyohia moAAcy ypapudr, ta onolo apyiCouv pe TNy axohouvBio yaupaxThpwv
(* xou teppotilovtar e Ty axohoutia yapaxtipewy *). To oydha authc
NG wop@ric EMTEENETAL VoL EIVOL (POALACUEVOL.

1.2 Toinou 5edopévmy

H Nerd2008 vnootnpiletl 600 Bacixols TOnoug Sedopévwy:



e int: uxépaol apripol peyédouc touldytotov 16 bit (—32768 we 32767),
xou

e byte: un apvntixol axépotot apriuol twv 8 bit (0 éwe 255).

Ext6¢ and toug Paocixoig thnoug, 1 Nerd2008 unootnpilel eniong thnoug mvdxwy
wag didotaong, ot onolor cupBoiiCovtar ye t [1, 6nou o t mpénet va eivon xdmoiog
Baoixde tomog.  YTrootneller eniong éupeoa évay TOTO AOYIXDOV EXPRACEWY, O
omnolog 6uwe yenotponoteital wovo oTic ouvinxec Twv eviohwy if xor while. Aev
eMTEENETOL 1) ONAWOT) HETABANTOY Aoyixol TOToU, 0UTE UTHPYEL AVAY XY AVITOPHO-
TACTG AOYIXQOVY TGV GTH WA,

1.3 Aopn Tov TEOYEAUULATOG

H yhidooa Nerd2008 eivon pio dounuévn (block structured) yhdooa. Eva npd-
Yoouua €yel yovipixd tny B dour| ue éva mpdypaupa Pascal. Ov cuvaptroeig
UToPOUY Vo elvol POAIACUEVES 1) Wia WEoo GTNY JAAT xan oL xavoves epféietag efval
ot (Bt ye avtolg tng Pascal.

1.3.1 MetopAntég

Or dniwoeig PeToBANTOV YivovTow e avorypagr TOU OVOUOTOS X TOU TUTOU TNg
petoPBintrig. Ytny mepintwon mou o TUTog NG petofAnthg elvan tOmog mivoxd,
avdueca oTIC oyxUAEC mpénel va avarypdgetan to péyedog tou mivaxa, 1o omolo
npenet vo etvan Yetinn oxépana otadepd. Ioapadelypata dSnhooewy yetaBAnTody elvar:

i : int;
b : byte;
s : byte [20];

A¢ onuewwiel 6T Bev elvau BuvATH 1) TAUTOYPOVY BRAWOY) TEPLOGOTERMY PETUSA-
NTWY Ye Tov dio Thrno.

1.3.2 Xuvaptrosig

Kdée cuvaptnon etvon wia Soguxt| povdda xon anotekeiton and tny emxe@aiida tng,
TIC TOTXEC OMADOEC ot TO OWUA TNC. LTV ETXEQUADY avagépetar T0 Gvo-
KO TNEG OUVERTNOTE, O TUTIXES TNG MAUPAUETEOL YECU OF TMUPEVIECELS Xl O TUTOS
emotpoghc. Ot napeviéoelg elval UTOYEEMTIXES AXOUO XOUL AV [id GUVHRTNOT) BEV €-
yet tumxég mapapétpous. O tinog entotpogc dev pnopel va etvar torog nivaxa. O
edtn6¢ TOTOC ENOTPOPNC Proc YENOILOTOLETAL Yio VAL ONADCEL OTL Widt GUVAPTNOT,
dev emotpéget anotéheopa (6nwe to void oty C).

Kée tumx) napduetpog yapaxtneileton and 1o 6voud tne, Tov TUTO TN %ol
Tov 1pbémo mepdopatos. H yiwooa Nerd2008 unootnpiler népacua nopauétowy
xot” ofio (by value) xou xat” avagopd (by reference). Av otn 6fhwon urag Tumixt-
¢ mopauéTeou mponyeltan Tou TOTou 1 AéEN xhewdl reference, t6Te AUTH mEEVa
xat” avapopd, dtapopeTixd tepvd xat alld. AnayopeleTal TO TEQUOUN TUPUUETEWY
tOTou Tvaxa xat oia.

Axohovolv napadelydata ENLXEPUAIDWY CUVAPTHOEWY.



pl () : proc

p2 (n : int) : proc

p3 (a : int, b : int, b : reference byte) : proc
f1 (int x) : int

f2 (s : reference byte []) : int

Ov tomixée drivoeig wag ouvdptnong axohouvdoly v emxepaiido. H N-
erd2008 axohoulel Toug xavoveg epPédetag tng Pascal, doov agopd otny opatdtrn-
TA TV OVOUATWY YETUBANTMV, CUVARTHCEWY Xl TUQUUETEWY.

To ooua plag ouvdptnong elvol wla oelpd UNBEV N TEPIECHTEPWY EVIOADY TOU
nepxheietar uéoo oe dyxiotpa { xou }.

1.4 Exgedoeig xou cuvinxeg

Kéve éxgpaor tng Nerd2008 diardétet éva povadixd tOmo xou unopet vor amotiundel
olvovtog w¢ anotéheoua wior T autold tou tinou. Ot exgpdoelg diaxpivovtal o€
dvo xatnyopleg: autéc mou divouy l-values, ot onoleg neprypdpovia otny Evéotn-
ta 1.4.1 xon autég mou divouy r-values, tou nepypdpoviar otig Evotntee 1.4.2 o¢
1.4.4. Ta duo €idn Twdyv l-value xou r-value éyouv ndper 1o dvoud toug and
Uéor toug oe wa eviolr) avdideonc: ot l-values epgaviCovion 610 aptotepd uéhog
e avaldeong eve ol r-values oto 6e€i6. Ev avtdéoet pe tig l-values, ot r-values
dev pmopoly va £youy TOTo mivaxa.

Ot ouvifixec tne Nerd2008 reprypdgpovion otny Evotnra 1.4.3. Xpnowonotoiv-
Tat Lovo o GuVBLUoUS Pe Tic evTohéc if xau while xou o umohoyioudc Toug divet
o¢ anotéheopa wa Aoy T (ki A Yeudr).

Or exgpdoeic xaw ot ouvixeg unopolyv va epgaviloviu uéoa oe napeviéaoelg,
TOU YPENOLLOTOOUVTAL Yol AOYOUS Opadonoimang.

1.4.1 L-values

Ot l-values avtinpoownebouy avTixeipeva Tou xaTaAaUBEvouy YOEOo 6T WUy Tou
UTIOMOYLO T XOTA TNV EXTEAEGT] TOU TPOYPAUUATOS XAl T OTOlo UTOPOLY VoI TERLE-
youv tuéc. Tétoto avtixeipeva eivon ot peTaBANTES, Ol TUPAUETPOL TWV TUVIRTY-
OEWY, To oToLYEld TIVAXWY xot ol oTadepés ouyfohooelpés. Tuyxexpiuéva:

e To dvopa pac petaintic ¥ wog napouétpou cuvdptnong sivar 1-value xon
avtiotolyel 1o ev Aoy avuxeipevo. O tinog g l-value etvon o thmog tou
avTioTOL 0L AVTIXEWUEVOL.

2 4 4 . 2 4 . 4 -
o Av a eivon wa éxgpaon tomou ¢ [1 xou ¢ wa éxgpacy totou int, t6te ali]
elvon wia -value pe tono t, mouv avuiototyel 010 i-0016 GToLYElD TOU TiVAXX
a.

e Mo otadepr|; oupgfohooelpd, dnwe meptypdpeton oty Evotnra 1.1, eivar -
value pe tono byteln + 1], émouv n 10 uixog g ovyPolooeipds. Kdde
tétota I-value etvan évag nivaxag avtixelyevoy tinou byte, oe xdve éva and
T onofa Bploxovtar anodnxeupévor pe ) oetpd ot ASCII xwdixol twv yopox-
Thewv NS oudolooelpds. Y10 TENOC TOU Tivaxd amoUnXEVETUL AUTOUATI O
aprdude 0, olupwva ye ) obpfaorn mou axohovdel 1 yYidooa C yia Tig
oupfohooelpéc.



Av wa l-value ypnoworomiel wg Exppaot, 1 T authic g Exgpaong eivar (o
we Ty T Tou meptéyeton 0To avTixeluevo mou avtiototyel oty l-value.

1.4.2 Xvadepég

Ytig r-values g yAwooog Nerd2008 cuyxataréyovtar ot axdrovdeg otadepéc:

o Ot axépateg otatepés ywplc npdomnuo, Otwe neptypdgpoviat otny Evétnta 1.1.
‘Eyouv tino int xou 1 1w toug elvan tom ye tov pn apvnuixd axépono apriud
TOU TAPLITAVOLV.

e O1 otadepol yapaxtripeg, 6nwg neptypdgoviar otny Evétnra 1.1. 'Eyouv
TOno byte xou v T toug eivan fon pe tov xwdixd ASCII tou yapoxthpa
TOU TOPIGTAVOUV.

Eniorne, otic ouviixeg tne Nerd2008 ouyxatahéyovtar ot axdrovdec otadepéc:

o O AéEeic xhedtd true xou false.

1.4.3 TeAeotéc

Or teheotée g Nerd2008 Sroxpivovian o teheatée ue éva 1 %o teholueva. Ot
TeAE0TEC PE €va TENOVUEVO YpdgovTon Tiplv and autd (postfix), evd o1 teheotéc pe
800 teholueva ypdpovtar tdvta YeTah twv Tehovuévewy (infix). H anotiunon twv
TehoLpévwy Yiveton and aploTepd Tpog To HeELA.

‘Ohot ot teheotéc g Nerd2008 €youv wg anotéheoya r-value ¥ cuvirum.
Heprypdpovton eXTEVOS TARAUXATE.

4 z 7. 7 4 14
o Ot teheotég pe €va TEROUPEVO + %o - UAOTIOLOUV TOUS TEAEGTES TPOCHHUOV.
To teholyevo mpénet va ebvor €xgpaoy tOmou int xar to anotéieoyo eivor
r-value tou {diou thHnOUL.

e O teheotic e éva teholuevo ! vhornotel ) Aoy dpvnor. To teholuevod
Tou TpémeL va elvar suVIRXY xau To (Blo elvon To amoTtélesud Tou.

e O teheotéc Ye 00O TEAOUYEVA +, -, *, / %ot % LAomowoOV TIC apiunTixég
npdEeic. To teholbpeva npémet va elvon exgpdoeic Tou (Brou Thnou int ¥ byte
xat 1o anotéheoya ebvar r-value tou Blou timou.

e Outedheotéc ==, !=, <, >, <= xou >= vhonoolv Tig oyéaeic oUYXEIONG YETAg)
aprdpdy. Toa tehobueva mpénel va eivon exgpdoelg tou Blou tonou int 7
byte xou to anotéheopa elvar cuVIRxr.

e O teheotéc & xou | vhomowoly aviiotorya Tig Tpd&els g hoyixhc oUleuin-
¢ xou ddlevéne. Ta teholueva mpénet va elvon ouviixes ot To (Blo elvor
xou to anotéheopa. H anotiunon cuvinxoy mou ypnoiwonolotby autole Toug
teheotéc yiveton ue PpayvkdkAwon (short-circuit). Anhadh, av to anoté-
Aeopa TNg cuviixng elvan YVoté and Ty anotiunoy xo wévo Tou TphTou
TeEAOUUEVOL, TO BEVTEPO TEAOVUEVO DEV amoTIHdTAUL XIONOU.



Hivaxag 2: Ilpotepandtnta xar TpoceTaptoTix6THTA TV Teheat®dV g Nerd2008

, , Apdude Oton xo
Tekeotéc [Teprypaepy rehouptvey TEpOGEE‘tO(LpL—
oUX6TNTA
+ - [Mpbomua, hoyixt| dpvnor 1 prefix
!/ h Holamhaoiaotixol Teheotég 2 infix, oprotep?
- lpootetixol teheotéc 2 infix, aprotep?
== I= > < <= Yyeotoxol teheoTéc 2 infix, xopia
& Aoy o0leuin 2 infix, aprotep?
| Aoy ralevén 2 infix, aptotep?

Yrov Ilivaxa 2 opiCeton 1 TpOTERUOTNTA XAt 1] TPOCETAUPLOTIXOTNTA TWV TEAEGTOV
¢ Nerd2008. Ov ypouuée mou Pploxovtar udmhdtepa otov mivaxa mepéyouy
teheoTég pueYahlteprc TpotepandthTag. Teheotée mou Bploxovtar oty (Ba ypauus
€youv TNV (Bl TpoTEPALOTNTOL

1.4.4 KAnAor cuvaptioeswy

Av f elvar 1o dvopa woag ouvdptnong ue amotéheoua toOmou t, émou o TUTOg
emotpoghc t dev eivar proc, téte 1 éxgppoon f(er,...,e,) eivar wa r-value pe
o t. O apiuds TV TEAYRATIXOV TOPUUETPWY N TEENEL VU CUUTITTEL UE TOV
aprdud TV TUTIXGY Tapopétewy e f. Eniong, o tinog xau 1o eldog xdde npay-
HOTIXNC TOPOETPOV TEENEL VO GUUTITTEL UE TOV TUTO X0 TOV TPOTO TEPACUAUTOL
e avtioToy e TUTIXAC TapaéTPoy, GUUGOVA UE TOUS TORUXATE XUVOVES.

o Av n tumxy nopduetpog eivon TOmou t xou mepvd xat o&ia, TéTE N avticToyN
TEOY HOUTIXY| TUPAUETEOS TRENEL Vo elvan €xgpaom tonou t.

o Av 71 tumxt| TapdUETEOC Elvar TOTOU T XAl TEPVA XAt avapopd, TOTE 1) avtio-
TOLYY) TEAYMATIXY TapdueTpog Teénet va etvan l-value thnou t.
Kotd v xhfon wag cuvdptnong, oL TeayRaTIXES TOPIUETEO!l OTOTILMVTOL ond

aptoTERY TPOCg Ta eI

1.5 Evtoléc
Ot evtokéc mou unootneilet n yYAwooa Nerd2008 eivon ot axdrouvdes:
o H xevr| eviody] ; mou dev xdvet xopla evépyeLa.

e H evtohr) avadeone £ :=e; mou avadétel v 1y Tne €xgpaons e oty -
value /. H l-value ¢ mpénet va eivar thmou t mou Bev eivan tHnog mivaxo, eved
1) €x@paot e Teénel va eivan tou Btou timovu t.

e H oOvietn eviolt|, mou anoteieliton and Wiot GEIRE EYXVPWY EVIOA®Y AVAUECA
oe dynwotpa { xar }. Ov evtorée autée exterolviar dadoytxd, extdg av
xdmota efvar EVTOAT] GAPATOG.



H evtolf) xhione ouvdptnome f(er, ..., en);, U Tic (Biec npotinodéocic 6nwe
oty Evétnta 1.4.4 pe ) dagopd 6Tt 0 TON0C EMOTROPHS NG CUVARTNONG
f mpénet va eivon proc.

o H evtohi ehéyyou if (c) s1 else s3, 6OV ¢ MEETEL VoL Elvor Wit EYXUEY) GUV-
Uhxn xan 81, s2 va ebvon €yxupeg eviokés. To tuua else eivar TpoatpeTixs.
H onpacioroyio authc g eviodrg eivon 6nwg ot C.

e H evtorfehéyyou while (c) do s, 6mou c npenet va eivon piat £YxupT cuVITHXT
xou s pia €yxuen eviohr. H onpacioloyio authc Tng eviolrc elvan 6nwg o1y

C.

o H evtohf dhyatog return e ; nou teppatilel TNV eXTENEDT], NG TEEYOUOUC
OLVEPTNONG XA EMOTEEPEL TV T TNES € WS ANOTEAECUA TG CUVARTNOTNG.
Av 1 tpéyovoa ouvdptnon €yel TOnO emoTEOQTC proc ToTE 1) éxppaoT e
npénel vo tapoakeineton. AlogopeTind, 1 €xppact e npénel va €yet TOno (Bo
UE TOV TOUTO EMOTRPOYPNS TNG TEEYOUOUS GUVIRTNOTC.

1.6 BiBAodvxr EToluwy cLUVAETACELY

H Nerd2008 urnoostnpilet éva obvoho mpoxadoplouévwy cuVApTACE®Y, Ol OTolEg
gyouv vhonomndel oe assembly tou 80x86 w¢ wa fipAodnin étouwy ovvaptioewy
(run-time library). Efvouw opatéc oe xdde Souuxtr| povdda, extdc av emoxidlovia
and YetaBAnTég, mapopéTpous N dhAeC ouvapthoel ue To (Blo dvoua. ITapaxdte
divovtan ot TOToL Toug xon e€nyeiton 1 Aertoupyia Toug.

1.6.1 Eicodoc xou €E0d0¢

writeInteger (n : int) : proc
writeByte (b : byte) ¢ proc
writeChar (b : byte) : proc

writeString (s : reference byte []) : proc

Or ouvapthoelg aUTéC YpNOLHOTOVVTAL Yiol TNV EXTOTWOY TILMY TOU avAXOUY
otoug Paowolg tinoug g Nerd2008, xadwg xou yia v extinwon cupPoho-
oelpdv. Ot writeByte xou writeChar diagépouv w¢ mpog To OTL 1) TEMOTY €X-
TUTAOVEL TNV aprdumTixy| Tipr Tou byte eve 1 dedtepn T0 yapaxTthipa Tou avTioTolyEl
oe autdy tov ASCII %edixd.

readInteger () : int
readByte O : byte
readChar O : byte

readString (n : int, s : reference byte []) : proc

Avtiotoya, ol Topandvey GUVIPTAGELS YPTOULOTOOHYTOL YL TNV ELCUY WY TGOV
Tou aviixouv atoug Bactxolc Tinoug tng Nerd2008 xor yio Ty eicaywyy oupfolro-
oepwyv. H ouvdptnon readString ypnotwonoteitar yior TNV avdyvwon U ou-
Bohooeipdc uéypl Tov embuevo yoapuxThpa ahhayric yeopunc. Ot mapduetpol tng
xodopilouvy to péytoto oprdud yopaxthpwy (cupnepthauBavouévou tou TEAXOL
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"\0") nou emtpénetar va StofaoTolY X TOV TVAXA YAPAXTHEWY GTOV OTOIo ou-
tol Yo Tonovetnioiv. O yoapuxtipag ahhayhc Yeouuns dev anodnxedeton. Av 1o
wéyedog tou mivoxa eavtinlel mpwv cuvavtniel yopwcthpag ahhayig Yeouuhc, N
avayveon Yo ouveytoTel apydtepa and To onueio dTou doxdTnXE.

1.6.2 XuvapIfoElg RETATRPOTNS

extend (b : byte) : int
shrink (i : int) : byte

H npdtn enexteiver o 1w 10mou byte otov avtiotoryo aptiud tomou int.
H Sedtepn emotpéger wa 1y tOnou byte mou neptéyet 1o 8 AYOTERO GNUAVTIXS
bits tn¢ mapapétpou tne.

1.6.3 Xuvaptroslg diayeipiong cupBolooesip®y

strlen (s : reference byte []) : int
strcmp (sl : reference byte [], s2 : reference byte [1) : int
strcpy (trg : reference byte [], src : reference byte []) : proc
strcat (trg : reference byte [], src : reference byte []) : proc

Or ouvaptioeic auteg €xouv axptBeg TNy Bl Aettoupyio Pe TIg CUVOVUPES TOUS
ot BiBhodixn cuvapthoewy g Yhwooag C.

2 IIMenc ypoupotixn

H olvtaén tne yAwooag Nerd2008 divetoan mapaxdtew oe poppry EBNF. H ypay-
potixd Tou axohoulel etvat S1popolpern, oL apPIoNUES GUKS Utopoly va Eenepactoly
av AdBet xavelg uToPT TOUC XKAVOVES TTPOTEPAULOTNTAS XAl TPOCETAUPLOTIXOTNTAS TWV
TEAEOTWY, 6nwe meptypdgovtar otov Ilivaxa 2. To olpfora (id), (int-const),
(char-const) xau (string-literal) efvan teppatind oduBoha tne ypappatixic.

(program) (func-def)

(func-def) = (id) “(” [(fpar-list) ] «)” “” (r-type) ((local-def) )* (compound-stmt)

(fpar-list) = (fpar-def) (“” (fpar-def) )*

(fpar-def) = (id) “” [ “reference” ] (type)

(data-type) = “int” | “byte”

(type) = (data-type) [ ]

(r-type) = (data-type) | “proc”

(local-def) = (func-def) | (var-def)

(var-def) = (id) “” (data-type) [ “[" (int-const) “|"] "

(stmt) m= 47 | (Ivalue) “=" (expr) “;” | (compound-stmt) | (func-call) “;”
| “if” “(” (cond) “)” (stmt) | “else” (stmt) |
| “while” “(” “cond” “)” (stmt) | “return” [(expr)]| “”

(compound-stmt) == {7 ((stmt))* “}”
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(func-call) == (id) “(” [(expr-list) ]| “)”
(expr-list) == (expr) (“,” (expr))*
(expr) ::= (int-const) | (char-const) | (I-value) | “(” (expr) “)” | (func-call)
(47527 Gexpr) | Gexpr) (<47 =7 |57 | /7| %7 ) {expr)
(l-value) m= (id) [“[” (expr) “]” ]| (string-literal)
(cond) = “true” | “false” | “(” (cond) “)” | “!” (cond)
| (o | =) s

(cond) (“&” | “|”) (cond)

3 IMapoadeliypata

Yty moapdypago autr divovtar €& mapadelypota Tpoypdupdtwy ot yhwooa N-
erd2008, 1 toAuThOXOTNTA TWV OTOIWY XUUAVETHL OTUAVTIXG.

3.1 Ilec yeuwa!

To moapoxdtew nopdderypa eivon o anhobotepo npdypopua oTn Yh@dooa Nerd2008
ToU TAPdYEL Xdnoto anotéhecpa opatd oto yeRotn. To npdypauuo autd TUTGVEL
anAGDS €va grjvupaL.

hello () : proc

{
writeString("Hello world!\n");

3.2  Ou ndpyor Tou Hanoi

To mpbypopua mou axoloudel Aovel To mpoBinua twv mtipywy tou Hanoi. Mia
ohviopn ey PPy Tou TEoBARUATOS BiVETOL TOPUXETE.

Trdpyouv Ttpewg oTdhoL, 0TOV TPWTO and Toug omoloug elvon mepaouévol n To
mifdog daxtiMol. Or e&mtepixéc DdUETEOL TV BuxTUAinY eival BlapopeTiXéS xal
autol elvor mepaouévol amd xdtew mEog Ta Mdvw oe pdivouca oelpd ewTeptarg
OtuéTpou, 6Twe gaiveton 6to Uy fua 1.

Zmzeiton va petagepdoly ol duxtiot and Tov Tp@To oTov Tpito otiho (yenot-
HOTOLOVTAS T BEUTERO WS Poninuixd ywpeo), axoloudwvtog Suwe Toug e€Rg xavoves:

e e z r 7 4 7. 7 e 7.
o Kae gopd emitpéneton va petageplet €vag wévo daxtiiog, and xdnoto othlo
o€ xdmotov dAko athho.

o Anayopebeton va tonodetndel daxtOhiog pe peyallTeERY BIdUETPO TaVEL omd
DUXTUMO UE UXPOTERT) OLIUETPO.

To npdypappa 6ty Yhwooa Nerd2008 nou Aivet autd 10 TpdBinua divetar Tapaxdte.
H ouvdptnon hanoi eivon avadpouixy.
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left middle right

Eyfua 1: Ov mhpyor tou Hanoi

solve () : proc

hanoi (rings : int, source : reference byte [],
target : reference byte [], auxiliary : reference byte []) : proc

move (source : reference byte [], target : reference byte[]) : proc
{

writeString("Moving from ");

writeString(source);

writeString(" to ");

writeString(target);

writeString(".\n");
}

{ -- hanoi
if (rings >= 1) {
hanoi(rings-1, source, auxiliary, target);
move (source, target);
hanoi(rings-1, auxiliary, target, source);

}

} -- hanoi
NumberOfRings : int;

{ -- solve

writeString("Rings: ");

NumberO0fRings = readInteger();

hanoi (NumberOfRings, "left", "right", "middle");
} -- solve

3.3 IlpwTol apripol

To napaxdte napdderypa tpoypdupatoc oty yAwooo Nerd2008 eivon éva mpdypay-
po tov vohoyilet Toug mpwToug apuole petalt 1 xou n, 6mou to n xadopileTan
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an6 1o ypnhotn. To mpdypaupa autd yenowdonotel Evay anid alyopiduo yid Tov
UTOAOYIOUS TwV TEOTWY aptducdy. Mia Statinwon autold tou akyopliuou ot eu-
doyhwoou divetar Topoxdte. AopBdveton unddn 61t ot apriuol 2 xar 3 elvon TpwToL,
xou oTn ouvéyela eCetdlovtal uévo ot apripol Tng woppric 6k £ 1, émou k guoixdg
aprdpog.

Kiplo npdypappa

TUnwoe Toug apriwols 2 xou 3

yioo t = 6 péyper n ye Bua 6 xdve ta €€
av o aptiudg t — 1 etvan npodTog 16T THNWGE TOV
av o apuiude t + 1 ebvon mpwTog 161 TONWOE TOV

AXyopripog eNéyyou (sivan o aptdpoc t ntpwTog ;)

av t < 0 tote éheyie Tov apiud —t
av t < 2 161 0 t Bev elvor TpwTOg
av t = 2 td1e o t ebvan mpwTOg
av o t Supeiton ye 10 2 T6T€ 0 T Bev lvan TPAOTOG
Yo i i= 3 uéypt t/2 pe Prpa 2 xdve to e€hc:
av o t Supeiton Ye Tov @ T6TE 0 T Bev elvan TPKTOG
o t elvan TpddTOQ

To avtiotoiyo mpdypauua oty YAdooa Nerd2008 eivar 1o axdrouvdo.
main () : proc

prime (n : int) : int

i : int;
{
if (n < 0) return prime(-n);
else if (n < 2) return 0;
else if (n == 2) return 1;
else if (n % 2 == 0) return O;
else {
i= 3;
while (i <=n / 2) {
if (n % i==0)
return O;
i=1+ 2;
}
return 1;
}
}
limit : int;
number : int;

counter : int;
{ -- main

writeString("Limit: ");
limit = readInteger();
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writeString("Primes:\n");

counter = 0;

if (limit >= 2) {
counter = counter + 1;
writeInteger(2);
writeString("\n");

if (limit >= 3) {
counter = counter + 1;
writeInteger(3);
writeString("\n");
}
number = 6;
while (number <= limit) {
if (prime(number - 1) == 1) {
counter = counter + 1;
writeInteger (number - 1);
writeString("\n");

}

if (number != limit & prime(number + 1) == 1) {
counter = counter + 1;
writeInteger (number + 1);
writeString("\n");

}

number = number + 6;

}
writeString("\nTotal: ");
writeInteger (counter) ;

writeString("\n");
} -- main

3.4 Avtiotpogr cupfBolocelpdg

To npdypaupa mou axoroudel ot Yhdooa Nerd2008 extundvet 1o prvupa “Hello
world!” avtiotpégoviac 1 dodeioca cuuBohooeipd.

main () : proc
r : byte [32];

reverse (s : reference byte []) : proc

i : int;
1l : int;
{
1 = strlen(s);
i=0;

while (i < 1) {
r[i] = s[1-i-1];
i = i+1;

}

r[il = ’\0’;
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}

{ -- main
reverse("\n!dlrow olleH");
writeString(r);

} -- main

3.5 Toagwounon pe tn wévodo tng Quoalidog

O ohybpripoc tne guookidac (bubble sort) efvar évac and toug o Yvwotolc
xou anholg alyoplluoug tadivounong. To moapaxdtw mpdypauua o Nerd2008
oV Ypnotponotel yio va tagivounoet évay mivoxa axepalwy apriumy xat abfouoa
oelpd. Av x eivar o nivaxoag mou mpénet va tadivoundel xot n eivon to yeyedog
tou (Yewpolye clpgpwva e t obuPaon e Nerd2008 étu to otoryeio tou eivor
o z[0], z[1], ..., z[n — 1]), wo topadhoyr tou ahyopidyou neprypdgpetar pe Peu-
BoXMOLXA g EENC:

Arybprdpoc tng puoalidag (bubble sort)

emavdlofe to e€Xg:
vt an6 0 wgn — 2
av z[i] > z[i + 1]
avtiotpede ta z[i] xou z[i + 1]
600 YeTafdAAeTon 1) OELPA TV GTOLYEWY TOU T

To avtiototyo npdypapua oe Yhwooo Nerd2008 etvar to €€¢:

main () : proc
bsort (n : int, x : reference int []) : proc

swap (x : reference int, y : reference int) : proc

t : int;
{
t = x;
X =Y;
y =%
}
changed : byte;
i : int;

{ -- bsort
changed = 1;
while (changed > 0) {

changed = 0;
i = 0;

while (i < n-1) {
if (x[i] > x[i+1]1) {
swap(x[i], x[i+1]);
changed = 1;
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} -- bsort

writeArray (msg : reference byte [J, n : int, x : reference int []) : proc

i : int;
{
writeString(msg) ;
i=0;
while (i < n) {
if (i > 0) writeString(", ");
writeInteger (x[i]);
i = i+1;
}
writeString("\n");
}
seed : int;
X : int [16];
i : int;
{ -- main
seed = 65;
i=0;

while (i < 16) {
seed = (seed * 137 + 220 + i) % 101;
x[i] = seed;
i = 1i+1;

}

writeArray("Initial array: ", 16, x);

bsort (16, x);

writeArray("Sorted array: ", 16, x);

} -- main
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