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OEMA:

Na oyediaotel xar vo vhononbel and xdbe oudda Suo oToLBAOTAV évag UETAYAWMTTLOTAS YLo T
yYhdooo Alan. T'AGooa vhonoinone unopet va elvan uta amd tig C/C++, Java § OCaml. H enhoyt
xdmotag dAANG yAdooag vAomoinong umopel va ylver xatémy ouvevvénong ue to dddoxovta.
Enttpénetar va ypnotwonotnfoldy xat eniong ouviotdrtal 1 yefon epyadelwy, t.y. flex/ocamllex,
bison/ocamlyacc, JavaCC, x.An. Ilepioobtepec nAnpogoplec oyetixéc ue autd to epyaheio Ho
dobobv otic Tapaddoetc.

IMopadotéa, nuepounvieg xal Babuordynon

Ta TURULOTO TOU UETAYAWTTLOTH XAl 1) XATAVOUT LOVASWY PalvovToL 6TOV Topoxdtw mivaxa. Ot
nuepounvieg nopddoong avayedpovtal 6N oeAida Tou pabiuatog.

Tunua tov uetayAwtTioTy Movadec | Bonus
Aextixdg avahutic 0.5 -
2uVTaxTINOS AVUALTHS 0.5 —
Ynuaclohoyxds avahutig 1.0 —
Evdidueoog x@dduxag 1.0 —
Behtiotonoinon 1.0 1.0
Tehndc xDdduxoc 1.0 1.0
Yuvoduxrj epyacia xar éxtleorn 5.0 2.0

[o o dudpopar TwAuata Tng epyaotag meémet va mapadidetar eunpdbeoua and xdbe oudda o
avtiotolyog xOdag oe NAEXTEOVLX] Hop@Y), xabde xal cagelc odnyleg yia TNy mapaywYn evég
EXTEAEOLUOU TROYRAUUATOS €TdELENS TN AELTOVEYLOG TOU aVTLGTOLYOU TUAUATOS, Ad TOV XMdILXA
autoy. Kabuotepnuéves aoxnoeis o Babuoroyoldvtar ue uixpdtepo Balud, aviiotpdpng aviioya
Tpog To yebdvo xabuotépnone. Iopaxakodue, uny topadidete Tunwuéveg epyaocics!

IMooapeTind TUHUaTA %Al LOVAdES bonus

To cVvolo Twv wovddwy tng mapovoag epyactog elvar 7. Amd avtég, ol 2 yovddeg elvon bonus
(mou onuatver 61t To GUvolo LovadwY Tou wabfuatog elvar 12) xa avtioTolyody 68 TUAUATA NS
epyaociag mou elval mpoolpeTixd. Luyxexpuéva:

e (50%) Beltotonolnon evdiduesov xdduxa.

e (50%) Aéouevon xataywentdy xou Bektiotonolnon tehixold xdIxa.
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1 IIeptypapn tng YAwooog Alan

H yAdooa Alan elvar pra amiy) YA ooo tpootaxtixol tpoypauuatiopol. Ta xdpla yapaxtnolotixd
™ ev ouvtoula elvor Ta e€Rc:

o Amhq doun xou 6OVTAgN EVIOAGY XAl EXPEACEWDY.

e Boouxol tinot dedouévwy yia axépatoug aptbuois dvo ueyebdy xor yovodidotatol mivaxeg.

Anhéc ouvaptioeig, mépaoua xat’ a&la § xat’ avapopd.

Euéiewa pyetafAntdy 6nwe otnyv Pascal.

BiBAobnxn cuvopthoewy.

Ilepiocbtepec hentouépetes g YAGooag Slvovtal aTig Tapaypdpous Tou axohoufoiv.

1.1  Aextuxég povddeg
Ot Aextixég povadeg g YAdooag Alan ywellovtal oTig Topaxdte xatnyopleg:
o Tic Aé&eic xAetdid, ol onoleg elval oL mapaxdTe:

byte else false if int proc reference
return while true

o Ta ovduata, ta omola amotehodvtal amd Eva Ypduuo Tou Aatvixol algafBritou, mbavodg
ax0hovBoVUEYVO aTd Uia OELRd YRUUUATOY, Sexadxdy dnelny 1 yopaxtipwy UToYEdUULeNS
(underscore). To ovéuata dev mpémet vor GUUTITTOVY UE TG AéEELS XAEWDLE oy avapépbnxoy
TOPATAV.

o T axépaies otabepéc ywplc mtpdonuo, nou anotelodvtol and éva 1 neplocdtepa dexadixd
dmneplo. TMapadelypata axéporwy otabepdy elvar ta axdhovha:

0 42 1284 00200

e Toug oraflepols yapaxtijpes, mou anoteholvTal and éva yapaxthpd UECH OE OTAY ELOOYW-
ywd. O yapaxtipog autods unopel va elvatr omotoadirote xowde yopaxtieas 1 axolovfia
Staguyrc (escape sequence). Kotvol yopaxtipeg eivar dhol oL extundouuol yopaxtipes
TANY TV amAdY oL SIMAGY eloaywywdy xou tou yapaxthea \ (backslash). Ou axolou-
fiec drapuyfic Zextvolv pe to yapaxthpa \ (backslash) xou mepiypdpovtar otov mivaxa 1.
Hoapadetyyota otabepdy yapaxtipwy elval ot axdlouvbec:

’g? 110 )\n) )\)) ’\de’

o T orabflepéc ouuforooeipés, mou anotelovvtar amd uLo axorovdia xovdy yapaxthowy 1
axohoviLdy drapuyic uéoa oe SimAd eloaywywd. Ou cuuBolooelpés dev unopolv va extel-
VOVTUL OE TEPLOGOTEREG Amd UL Ypdauués npoypduuatog. Iapadelypoto otabepdy ouufo-
Aocelpdy elvan ot axdlouvbec:

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

e Toug ouuPorixois tedeotéc, ol omolol elval oL TopaxdTw:

= + - * / % ! &



Mivaxag 1: AxolouBieg Stagpuyic (escape sequences).

Axolouvbia I ,
SLapuyic epLypagn
\n o yapaxthpac ahhaynis yeouudc (line feed)
\t o yoapaxthpag otnhobétnone (tab)
\r 0 YOpaXTHPAS EMLOTPOPRS TNy apyN Tne Ypouuns (carriage return)
\O o yopaxthpag ue ASCII xwduxd 0
\\ o yapaxthpag \ (backslash)
\? o yopaxthpag ’ (anhé eloaywynd)
\" o yopaxthpag " (Bmhéd etoaywyxd)
\xnn o yapaxthpag ue ASCIT xwdwd nn oto dexacladind clotnua

e Toug Staywptotés, oL onolol elval oL TaPAXAT:
( ) L ] { } ) : ;

Extéc and tic Aextixéc wovadeg mou mpoavapéobnxay, éva mpdypouua Alan umopel enlong va
TEPLEYEL TA TOPAXATW, Tot omold Sty wellouy AEXTIXEC UOVABES XaL oy VOOUVTaL:

o Kevolc yapaxtipeg, dSnhadh axohlovbicc anotelodueveg and xevd Siaothuata (space), yo-
paxthpes otnhofétnone (tab), yapaxtipes alhayfc ypouunc (line feed) # yopoxtipeg emi-
otpophc oty apyh e Yeauuhc (carriage return).

o Yybhia utac yoauuts, to onoto apyiCouv ye v axolovbio yopuxtipwy —— ot tepuatilo-
VTAL UE TO TENOG TNG TREXOLOAS YROUUTG.

o Yybhia moAA&y ypauudy, to onola apytlouy ue tnv axolouvbio yopaxtheny (* xol tepuoti-
Covtar ye v axohovbia yapaxthiewy *). Ta oydla authc Tng Hopphc emtteéneToL va elvat
PWALAOUEVA.

1.2 TYrou dedopévwy

H Alan vrootnpilet %o Baoixoig timoug dedouévwy:
e int: axéporot apthuol peyéhoug tovhdytotov 16 bit (—32768 éweg 32767), xau
e byte: un apvnuxol axépaiol apliuol tov 8 bit (0 éwg 255).

Extéc anéd toug Paoixoic tinoug, n Alan vrnootnpeilel enlong tdmoug mvdxwy yiag Stdotaong,
oL onotol ouufoiilovtar ue ¢t [1, émov o t mpénel va elvar xdmotog Baoixds tomog. Yrnootnellet
enlong éuueca évay TOTO AoydY EXPedcewy, 0 omotog duws ypnouonoteltal U6vo oTig GLUVOTXES
Twv eviohdy if xou while. Aev emtpénetat 1 SHwon uetafAntdy Aoywol tdmou, odte uTdpyEL
AVAYHYN AVATARAOTAONS AOYIXDY TYWGY 0T UVAUT.

1.3 Aowy ToUL TPOYEAUUATOS

H yhdooa Alan elvar pia Sounuévn (block structured) yAdooo. Eva mpbypauua éxet yovipud
Vv Bt Soun pe éva mpdypauua Pascal. O cuvaptioelg uropodv va elvol pwhiacuéveg n ula
uéoo oTny GANN 2oL oL xavoveg euféhelag elvar ot 3ol ue avtovg g Pascal.



1.3.1 MerafAntég

Ou dnhdoeig YeTtafBAnTdY yivovTal ue avaypapy| Tou 0vOuATOS xoL Tou TOTOU TNg UETABANTAS. LNy
neplntwon mov o tonog g weTaBANTAS elval TOmOg ivaxa, avAUEsH OTIC AYXVOAES TRENEL VoL avoL-
Yedpetar To uéyebog Tou mivaxa, To onolo mpénet va elvan Oetixr| axépona otalepd. Iapadelypata
InAdoewy yetafBAnTdy elvoe:

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

Ac onuewwbel 6tL dev elvar Suvaty n tautdypovn SHAwon teplocdTepwy UETABANTOY Ue Tov (dlo
TUTO.

1.3.2 Xvuvaptroelg

Kdébe ouvdptnon eivon wia douuy wovada xar amoteleltar and tnv emxeqoiido g, Tig Tomxég
INAOOELS Xl TO GOUA TNG. LTNY EMXEQAUADA AVaUPEQETAL TO GYOUO TNG GLUVAETNONS, OL TUTLXEG
™ mapduetpol uéoa oe mapeviioelg xat o timog emotpoghc. Ot nopeviéoelg elval untoypewTinég
axoUa Xl av UL ouvdpetnon Sev €yel Tumixég mapauéteous. O Ttinog emioTpoprc Sev unopel va
elvow tomog mivaxa. O edixdg tOMOC EMLOTEOPHC proc Yenotdonoleltor Yo Vo SNAGoEL 6TL UL
ouvlptnon dev emotpépel anotéheoua (6nwe to void otn C).

Kdfe tumue] nopduetpog yapaxtneiletar and 1o 6voud g, Tov TUTO TNG X0 TOV TPOTO TER-
ouatoc. H yhdooo Alan utootnpilel népaoua napauétpwy xat’ alla (by value) xou xat’ avapopd
(by reference). Av otn SHlwon pag tumxrc Topauéteou Tponyeital Tou tomou N AEZN xhewdi
reference, 16Te auUTH TEPVE Xt avapopd, SlapopeTtixnd tepvd xat’ allo. Amayopeletal To népa-
oua TopaUéTeny TiTou Tivaxa ot ofla.

Axolovbovy mapadelypoto emxepaAidny cuvapTHGEWY.

pl O : proc

p2 (n : int) : proc

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

f2 (s : reference byte []) : int

Ou tomuxég dnhdoeig pag ouvdpetnong axorovfolv tny emxeqarido. H Alan axoloulel Toug
xovoveg euBédetag e Pascal, 66ov agopd otny opatdtnTta TV 0VOUdTWY UETABANTGY, GUVAETYH-
OEWV XOL TAPUUETPWV.

To odua ylag ocuvdptnong elvar pia oetpd undév N mepLocdTEpwY EVIOADY Tou TeptxAeieTal
uéoa oe dyxiotpa { xou }.

1.4 Exgpdoeig xor cuvOrxeg

Kdébe éxppaon tng Alan Swabétel éva wovadixd tomo o uropel va anotiunfel divovtag wg anoté-
Aeouo pLa T autod Tou tirou. Ot exgppdoelg Staxpivovtol oe 8o xatnyopieg: autég mou divouy
l-values, oL omoleg nepLypdpovtar otny evotnra 1.4.1 xow autég mou Stvouv r-values, mou mepLypd-
povton otig evotnteg 1.4.2 wg 1.4.4. Ta dvo eidn tywdy I-value xou r-value €youv ndpel to dvoud
Toug and T Béom Toug oe wia evtoly avdleong: ot l-values eugaviovtal oto aplotepd uéhog g
avébeong eved o r-values oto €. Ev avtibéoet ue tic I-values, ol r-values 8ev unopoiv va éyouy
TOmo mivaxo.

Ov ouvOixeg g Alan meprypdgovtat ot evotnreg 1.4.2 xou 1.4.3. Xpnowwonoodvtal uévo oe
ouvduaoud ue T evtohécg if xou while xat 0 unohoylouds Toug Slvel wg amoTéAeoUA ULo Aoy
T (a4 peudii).

O exgpdoelg xal oL ouvifixeg unopoly va eugpaviovtol uéoa oe mapevhéoelg, mou ypnoluo-
TololvTaL Yo Abyoug opadonolnong.



1.4.1 L-values

Ot l-values avtimpoownebouy aviixeiyeva mov xatalauBdvouy ydeo oTn Uvhun ToL UTOAOYLGTY
XOTE TNV EXTEAEOT) TOU MEOYPAUUATOC L To omola Umopovy va meptéyouy Tiwée. Tétoa avtixel-
ueva elvar ot ueTaBANTéS, oL TUPAUETPOL TWVY GUVAPTACE®Y, Ta GToLYEla TLVAXWY Xou oL otalepég
ovuBolooelpéc. NuyxexpLuéva:

e To 6vopa yog wetafBAnTic N wLag napauétpou auvdpetnong elval l-value xat avtiotolyel oto
ev AMoyw avtixelyevo. O tinog e l-value elvar o tmog tou avtiotolyouv aviixeluévou.

o Av a elvar pia éxgpoaon tinou t [1 xou ¢ ya éxgpaon tinov int, téte ali] elvon pia 1-value
ue tino t, mou avtiotolyel 610 i-06Td oToLyelo Tou mivaxa a.

o M otabep] ovuBolooepd, 6nwe meptypdgpeton oty evétnta 1.1, elvar I-value pe tono
byte[n + 11, émou n 1o ufxog g ouufolooeipds. Kdle tétola I-value elvan évag mivaxag
avtixeluevey tonou byte, oc xdbe éva and ta omola Beloxovtal anofnxevuévol e tn oelpd
ot ASCII xwduxol Twv yapaxtheny g cuuBolocepds. Xto téhog Tou mivaxa arobnxed-
etoL autépata o aptbuds 0, odugwva ue ) obuPacn mouv axolouvbel n yAdooa C yia Tig
ovuBolooeipéc.

Av i l-value yenowonowmbel wg éxgppaon, n Tuy authc ™ éxgpaong elva tom ue Ty TIuh Tov
TepLEYETAL 0TO avTixeluevo mov avtiotolyel otny l-value.

1.4.2 Xrtofepég

Yt r-values g YAGooog Alan cuyxatakéyovtal ou axdhovbeg otabepéc:

o Ou axépateg otabepés ywplc npdonuo, 6mwe teplypdpovior oty evéotnta 1.1. Eyouv tino
int xau n Ty Toug elvan lom ue Tov un apynTxd axépato apltiud Tou TAPLETAVOUY.

e Ou otafepol yapaxtipes, dnwe meptypdpoviar otny evotnta 1.1. Eyouv tino byte xou 7
T Toug elvan tom ue tov xwduwd ASCII Tou yoapaxTiea TOL TUELETAVOULVY.

Enlong, otic ouvlixec tng Alan cuyxataléyovtat ot axdrovlec otabepéc:

o Ou Aé&eic xhewdid true xaL false.

1.4.3 Teheotég

Ou teheotéc e Alan Staxplvovtol oe tedeotéc e éva 1 dYo tehodueva. Ou tedeotég ue éva
TENOVUEVO YpdpovtaL ety and autd (postfix), evdd ol teheotéc ye dYo tehodueva ypdpovtol ndvia
uetall v tehovuévwy (infix). H anotiunon tov tehovuévwy yivetow and aptotepd npog to de€Ld.

‘O)ot ol teheotéc g Alan éyouv we anotéheoua r-value § cuvOixy. Ileptypdpovtat extevide
TAPAXETE.

e Ou teheotéc pe éva tehoduevo + xaL = vAomoloVy Toug Teleotéc mpooiuou. To tehoduevo
mpémet va elvan éxgppaon TUTou int xat to anotéAecua elvan r-value tou Stou timou.

e O teleotic ue éva tehoduevo ! vlormoiel ) hoyuxt| dpvnon. To tehoduevd Tou mpénel va
elva ouVOAXN xaw To BLo elvan To amotéheoud Tou.

e O tedeotéc ye dVo tedolueva +, —, *, / xou % vhomotolv Tig aptbuntixéc npdiec. Ta
tehovueva mpénel va elval exgppdocig Tou (Blou timou int ¥ byte ot to anotéeoua elvon
r-value tou {8tou timovu.

o Outedeotéc ==, I=, <, >, <= xai >= vhonolodv T oyéoelg alyxplong uetadd apliudy. Ta
tehovueva mpénel va elval exgppdoelg Tou (Slou timou int 1) byte xou to anotéeoua elvon
ouvinxn.



[Tivaxag 2: HpotepaldTnTa XoL TEOCETALELOTIXOTNTA TWY TEAEGTHY NG Alan.

’ ’ Aptbude Oéomn xat
Tekeotég [Tepuypapn TEhouEvEY TpooETALQL-
oTXOTNTA
- ! [Tpbonua, hoyuy| devnon 1 prefix
!/ h IToManmhaolaotixol telecTtég 2 infix, aplotept|
+ - [TpooBetixol teheotég 2 infix, aplotept|
== I= > < <= >= | Tyeoloaxol tekeotéc 2 infix, xoulo
& Aoy 60levén 2 infix, apliotepn
| Aoyt 8udlevin 2 infix, apliotepn

o O teheotéc & xau | vhomowody avtiotolya Tic Tpdéels g Aoywis ableuving xau SLdleving.
To telodueva mpénel va elvar ouvliixeg xal to Bto elvar xou To amotéheouoa. H anoti-
uNon oLVBNXGY Tou YenotLoToLtoUy auTolds Toug TeEAeoTéC Yivetal ue fpayuxtxiwon (short-
circuit). Anladd, av to anotéheoyo g ouvihxng elvar yvwoté and v arotiunon xa
L6VO TOL TEMTOU TEAOVUEVOL, TO BEVTEPO TENOUUEVO BeV anoTiudTaL Xahohov.

Ytov mivaxa 2 oplletol 1) TEoTEPULTNTA XAt 1) TPOCETALRLOTIXOTNTA TwV TEAEaTHY TNg Alan. Ou
Yeauuéc mov Peloxovtal uPnhdtepa 6ToV Tivaxa Teptéyouvy TEAEGTES UEYAADTERNS TROTEQULOTNTIC.
Teleotég mou Bploxovtow oty Ba ypauur €xouvy tnv dla tpotepadTnTaL.

1.4.4 Kivorn ocuvapTticewy

Av f elvar to dvoua plag ovvdptnong ue anotéheoua timou t, émou o TVnog emloTEoPNS t Bev
elvaw proc, téte n éxgppaon f(eq,. .., ey) elvor wia r-value pe tino t. O aptbude TV TEayUaTIXOY
TOUEAUETOWY N TEENEL Vo ouuTintel e tov aplthud twv tumxdy napauétpwy g f. Enlong, o
OO %o To eldog xdhe mpayUATINNG TUPAUETEOU TEETEL VO GUUTITTEL UE TOV TUTO XAl TOV TEOTO
TEPAOUATOS TNG AVTLOTOLYNG TUTLXHG THEAUETEOL, CUUPOVIL UE TOUG TUPAXATW XAVOVES.

o Av n tunu) mapduetpog elvor tOmou ¢ xon mepvd xot’ alla, THTE N AvTioTOLYN TEAYUATIX)
TapdUETPOC TEEMEL var elva Exppaon timou L.

o Av 1 tunue] mapduetpog elvar TOTOL t Xt TEpVE XaT’ avapopd, TETE N avTioToLy N TEAYUATIXY
TopduETPOS TEENEL Vo elvar l-value tdnov ¢.

Katd v xAfjorn ylag cuvdptnong, oL meoyoTixée ToHpdUETPOL ATOTULGVTIL ATd AQLOTERH TPOG T
delLd.

1.5 Evtolég

Ot evtohég mov unootpilet 1 YAGooo Alan elvol ou axdlovbeg:

e H xevn evtoly ; mou dev xdvel xoulo evépyeta.

H evtolf avdleong £ :=e; mou avabéter v Tiuh e éxgppaong e otny l-value /. H l-value
¢ mpénel va elvon tomou ¢ mou dev elvon toTOCg mivaxa, evéd 1) éxgppact e mpénel va elvat Tou
{dtov tomou t.

H o0vbetn evtoly), mou anoteheltar and Lo 6eLpd EyXUpwV EVIOADY OVAUESH OE QYXLOTEA
{ %o }. Ouevrolég autég extelolvtar Sladoyixd, extds av xdnota elval vtohf dApatoc.

H evtolf) xhjong ouvdptnone f(er,...,en);, Y Tc Blec mpoinobéoelc 6nwe otny evotn-
T 1.4.4 pe ™) dapopd 4TL 0 TiNOg EMOTEOPNS TNG GUVAETNOTNG f TEEmeL va elval proc.



o H evtoln ehéyyou if (c) s; else sy, 6mou ¢ mpémet va elvon yor Eyxupn ouvinxn xou si,
s2 va elvan €yxupeg eviodéc. To turua else elvon mpoatpetind. H onuacioroyia avtig g
evtolc elvan 6nwe ot C.

o H evtohq eléyyou while (c) do s, 6mou ¢ mpéner va elvan pia €yxupn ouviRxm xou s uLa
€yxvpen eviodf). H onuactoloylo autig tng eviohic elvan énwg oty C.

e H evtol) dhuatog return e ; mou tepuatilel My eXTENEST) TNG TEEYOVOASC GUVARTNONG XOL
EMOTREPEL TNHY TN NG € OS ATOTEAECUA TNG oLVAETNoNS. Av 1 Teéyouoa auvdptnon éxet
TOTO EMOTPOPNE Proc TOTE 1) EXPPao e TEEMEL Vo Tapaleinetol. AlaQopetind, N éxppoon e
TpéneL va el TUTO (BLo Ue TOV TUTO EMOTEOPNG TN TEEYOVCAS GUVAETNONS.

1.6 BBAlobnxn Etoluwy ocuvapThoEwY

H Alan vrootnpilet éva otvolo mpoxaboplouévmy cuvaptioewy, ot onoleg €youv vlonownbel oe
assembly tou 80x86 we uia Sifrobixy étolwwy ouvaptioewy (run-time library). Eivat opatés oe
x80e doux) povada, extdc av entoxtdlovtar and petafAntéc, nopauéteous 1 GAAES GUVAPTHOELS
ue to (8o 6voua. Iapaxdte divovtal ol TomoL Toug xal eényeltal n Asttovpyia Toug.

1.6.1 Elcodog xot é€0dog

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

writeString (s : reference byte []) : proc

Ot cLYVIPTAGELS QUTES YENOLWLOTOLOUYTAL YL TNV EXTUTWOT TLUGOY TOU AVAXOLY GTouS Bacixolg
tonoug g Alan, xabdg xau yia v extinwon ouvuforooepdy. Ol writeByte xou writeChar
Slapépouy we mMPog To GTL M TEATN EXTUTGVEL TNV apLtbuntey Ty tou byte evéd 1 Sedtepn to
Xopaxthpeo mou avitotolyel o avtéy Tov ASCIT xeduixd.

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

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

Avtiotolya, oL TopATEVE GUVAPTHOELS YENOLLOTOLOVVTOL YLO TNV ELGAYWYT TWOV TOU avixouv
otoug Baoxolc Tomoug g Alan xou yia Ty elcaywyt| ouuBolocelpdy. H ouvdptnon readString
XenordonoLeltol vl TNV avayvewor uuag ouufolooslpds uéypl Tov EmOUEVo yapaxThpoa ahhayiig
veauuic. Ou mapduetpor g xafopilovv to péyioto aptbud yopaxtipwy (cuunepthaufovouévou
Tou TeEAxoU *\0?) mou emtpéneTon Vo dlaBaoToly oL Tov mivaxa YopaxTipny otov onolo autol
Oa tomobetnholv. O yapaxthpoag alhaynig yeauuns dev arobnxedetor. Av to uéyebog tou mivaxa
e€avtinbel mpwy ouvavtniel yopaxthpag alhayic ypouuns, n avdyvworn Ho cuveylotel apydtepa
and 1o onuelo 6mou StaxdmnxeE.

1.6.2 XuvopTtioelg ETATPOTNG

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

H npdtn enextelvel pia tiur tinou byte otov avtiotolyo aptiud tinov int. H dedtepn emotpépet
wa Tiuy TOmou byte mou meptéyel ta 8 Aydtepo onuaviixd bits tng mapauétpou .
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1.6.3 Xvvoptioelg duayelpiong cupfPolocelpdy

strlen (s : reference byte []) : int
strcmp (s1 : reference byte [], s2 : reference byte []) : int
strcpy (trg : reference byte [], src : reference byte []1) : proc
strcat (trg : reference byte [], src : reference byte []1) : proc

O ouvaptioeig autés €youv axpBde Ty Ba Aettovpyla ye tig ouvdvuués toug ot BBAoHxn
ouvapTHoELY NG YA®oaoag C.

2  IIMjeng ypoppatixy tTns Alan

H oidvtagn e yAdooag Alan Sivetar napaxdtw oe pwoppr EBNF. H ypauuoatixs mou axolouvbel
elva drpopotuevy, ol auglonuieg dumg urnopodv va Eemepacholy av A&fBel xavels umddn toug
HOUVOVES TPOTEPALOTNTAUC AL TPOCETULPLOTIXOTNTUS TWY TEAECTHOY, OTWE TEPLYPAPOVTAL OTOV Tiva-
xa 2. To oVuBola (id), (int-const), (char-const) xou (string-literal) elvar tepuatind ovufola tng

YeuUpATAS.

(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) [“1" 17
(r-type) = (data-type) | “proc”
(local-def) = (func-def) | (var-def)
(var-def) = (id) “:” (data-type) [ “[” (int-const) “17] “;”
(stmt) m= 47 | (l-value) “:=” (expr) “;” | (compound-stmt) | (func-call) “;”
|  “if” “(” (cond) “)” (stmt) [ “else” (stmt)]
| “while” “(” “cond” “)” (stmt) | “return” [(expr)]| “;”
(compound-stmt) = “{” ((stmt))* “}”
(func-call) = (id) “(” [(expr-list) ] “)”
(expr-list) (expr) (“,” (expr))*
(expr) = (int- const) | (char-const) | (l-value) | “(” (expr) “)” | (func-call)
(s ) Gexpr) | (expr) (547 | <7 S0 |97 |48 (expr)
(I-value) = (id) [“[” (expr) “1”] | (string-literal)
(cond) = “true” | “false” | “(” (cond) “)” | “1” (cond)
| fexpr) (== | <17 [ S | 557 [ Ses” | 552" (expr)
| {cond) (“&” | “|") {cond)

3 Iapadelypoto

Yy napdypapo auth divovtor €L mapadelyuata Tpoypauudtewy 6T YAdooa Alan, n toAuthoxé-
T Ty onolwy xuualvetat onuoavtixd. o xdnow and autd ta napadelypota (4 yia tapbuola
Tpoypduuata), unopeite va Beelte tov apyixd, Tov evBldueco xddxa (xwelc Pedtiotonoinomn),
uopPq TV eYYPaPNUATLY Spactnolonolnong Ty douxdy Lovadwy, xabde xat Tov Tehixd xd3xa
o avtiotolyo PUANESLA TEpLYpaphic YAWGG®Y o 360nxav we Béuata epyactog oto (8to udbnua
oe mponyolueva €11, uéow NG LoTooeABag Tou pabfuatoc.
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left middle right

Yyfuo 1: Ou ndpyot Tou Hanoi.

3.1 Ilecg yewa!

To mapaxdte tapdderypa elval 1o anholotepo medypauua 6T YAOooa Alan mou mapdyel xdmoLo
anotéheoua 0patd o0to YeRotn. To mpdypauud autd TUTAVEL ATADS Vol Uhvuud.

hello () : proc

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

3.2  Ou ndpyou Tou Hanoi

To npbdypauua Tou axohovlel Advel To TpdBAnua Ty Tipywy Touv Hanoi. Mia alvtoun neprypapt
Tou mEofAjuatog dlveTal TapUXETY.

Yndpyouv teelg atilol, Tov TpdTo and Toug onoloug elvar tepacuévol n to ThRbog daxtoAloL.
O egwtepinés diduetpol Ty daxTuliny elvar dlapopeTinés xar autol elvat tepaouévol and xdtw
TpO¢ T MAvw ot phivovoa oelpd eEwtepic Stauétpou, Omwe palvetol oto oyfua 1. Znteltat
va petagepholv ol Saxtihiol and Tov TpdTo 6Tov Tplto 6Tiho (Yenowonotdviag to dedtepo v
Bonntixd ydpo), axolovldvtag duwe Toug €€ xavoves:

o Kdbe gopd emitpéneton va petapepbel Evag uévo daxtdliog, and xdnolo 6tolo ot xdmoLov
dANo atiro.

o Anayopedetar vo tonofetnlel doxtdlog ue yeyaAdtepn dLduetpo mavw amd SaxTUALO UE
upoTERY dLdueTRO.

To mpdypauua otn yAdooa Alan mou Advel autd to mpdPAnua Sivetar mapaxdtw. H ouvdptnon
hanoi elvou avadpoulx.

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");
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}

{ -- 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: ");
NumberOfRings = readInteger();
hanoi(NumberOfRings, "left", "right", "middle");
} —- solve

3.3 IIpotou aptbuol

To nopaxdtw mapddelyua tpoyeduuatos otn yAdooa Alan elvon éva mpdypauuo mou urohoyilel
Toug MpdToug apLhuoic uetald 1 xou n, 6mouv To n xabopileton and to ypHot. To mpdypouua
autd yenorwonolel évay anhd alydpliuo yia tov vTohoyloud TV TEdTeY aptiudy. M Statinwon
autol Tou adyopifuou oe Peudoyrdooa Sivetar mapaxdtw. AauBdvetar unddn dtL ol aplhuol 2 xau
3 elvan mpddToL, xaL ot ouvéyela e€etdlovtat udvo ot aplbuol tng wopprc 6k £ 1, émou k guoixdeg

apthude.

Kipro npéypappa

Tonwoe toug aptbuolc 2 xat 3

v t:= 6 uéypt n e Pripa 6 xdve to g
av o apltbuog t — 1 elval npdtog toHTE THTWGE TOVY
av o apliude t 4 1 elvan mpdtog t61e TINWOE TOV

AlyébpLBpog eréyyou (elvon o apLBuds t mpdTog;)

av t < 0 t61e éheyEe Tov opliud —t
av t < 2 16t 0 t dev elvan TpTog
avt =2 t61e 0 ¢ elvon Tp®TOC
av o t Satpeltan e To 2 TéTE 0 t dev elvar mpdTog
v i =3 péypt t/2 ue PAua 2 xdve ta e&hc:
av o t Sopeltat ue Tov ¢ téTE 0 t dev elvar mpdTog
0 t elval mpdTog

To avtiotoiyo mpdypauua otn YAdooa Alan elvat to axdioubo.

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 0;
else {
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i= 3
while (i <= n / 2) {
if (n % 1 ==0)
return 0;
i=1+ 2

}
return 1;
}
}
limit : int;
number : int;

counter : int;

{ -- main
writeString("Limit: ");
limit = readInteger();
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 Avtiotpopy cuyfBohocelpds

To mpdypaupa mou axokovbel oty YAdooa Alan extundver to uivuua “Hello world!” avtiotpé-
povtog 11 dobeloa ouuBoloocelpd.

main () : proc

r : byte [32];
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reverse (s : reference byte []) : proc
i : int;
1l : int;

1 = strlen(s);
while (i < 1) {
r[i] = s[1-i-1];
i=1i+1;
}
r[il = ’\0’;
}

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

} —— main

3.5 Talwvounon pe tn wébodo tng puoaiidag

O alyépiBuocg e puoakidag (bubble sort) eivan évag and toug o YvwoTods xat anholc alyoplh-
uoug tagwvounone. To mapaxdtw mpdypauuoa o Alan Tov yenoiwwonolel yua va taglvouroet évay
nivoxa axepalwy aplBuody xat’ adgovoa oelpd. Av z elval o nivaxag nou mpénel va tagLvouniet
xat n elvon to péyebioc Tou (Oewpodue olupwva pe ™) oduBacn e Alan b1t ta otouyela Tou elvon
ta z[0], z[1], ... x[n — 1]), wa toapahayh tou akyopibuou meplypdpetal ue Peudoxddixa we eEfg:

AlyépiBpog tng puoalidag (bubble sort)

enavéhaPe to e€hc:
vy i and 0 wg n — 2
av z[i] > x[i + 1]
avtlotpede ta x[i] xow x[i + 1]
660 PeTafBdANeToL 1) OELPA TWV GTOLYELWY TOU T

To avtiotolyo npdypapua o yYAdooa Alan eival to e€hg:

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

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

t : int;
{
t = x;
X =Y;
y =1t
}
changed : byte;
i : int;

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

changed = 0;
i=0;

while (i < n-1) {
if (x[i1 > x[i+1]) {
swap(x[il, x[i+11);
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changed = 1;
X
i = i+1;

}
} -- bsort

writeArray (msg : reference byte [1, n : int, x : reference int []1) : proc

i : int;
{
writeString(msg);
i=0;
while (i < n) {
if (i > 0) writeString(", ");
writeInteger (x[il);
i = 1i+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 = i+1;

}

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

bsort (16, x);

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

} —- main
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