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Koatdhoyog Xynudtwy

1.1

2.1
2.2
2.3
2.4

2.5

2.6

Boowod Aoua H/Y L o L L

Tumxy 006vVN TEWY TNY ELOAYWYH OTOLEIWY « « « « o o vttt e e e e
O%6vn petd tny eloorywyy| Tou ovopatoc Yoot (username) . ... ... Lo oL
O%6vn petd v emttuyA elcaywyr Tou xwdixol tpdoPaone (password) . . . . .. .. oL
Xpfion e evioMic Is yia var dolpe ta mepleydpeva Tou xuplwe xataldyou (~) tou yphotn
mgathana xou ooy and tov x0pto xotdhoyo otov (Umd-) xatdhoyo programs (eviolr) cd
programs). (Enuelwon: Ot ypotec mou yia TpddTn Popd TEOCTEAAGYOUY GTOV UTONOYLOTH LOWS
va Uiy €youv apyelo 1 unoxatohdyoug atov x0pld toug xatdhoyo. e uia TéTola teplntwon 1|
eviol] Is dev Yo emotpéder mAnpogoplon) . . .. L L L
Evd Bpioxduaote otov xatdhoyo programs, YpnoldonoloUye tv evtolf Is yio vo dobue ta
TEPLEYOUEVA TOU (XEVOU) XUTAAGYOU programs. L TNy CUYXEXPLUEVT TEPITTWON, ENELDH 0 XAUTEN-
oyoc glvon xevde, 1 evtolt Is dev emioTpépel TAnpogopia. 11 cUVEYEL SNULOLEYOVUE TOV XAUTAA-
oyo algebra - unoxatdhoyo Touv xataAdyou programs ue TNy evtodr) mkdir algebra. Me tnv
eviohy| Is BAénouye ot Tdpa 0 xatdhoyog programs neptéyel tov xatdhoyo algebra. Télog, ue
v evtolt] cd emoTtpépoude otov xuplwe xatdhoyo (~) xou EavoBAETOUUE To TEPLEYOUEVE TOL
METNVEVTIOMA LS. . . . o L
Tumxd Awdypappdl TTOXATONOYDY . . . o o ottt e e e e



Kepdiowo 1
EIXATQI'H

1.1 X0Ovtoun wotopixy| avadpouy|

Yxomé¢ Tou padiuoartoc autol elvon Pl eLloaywYr 0T XeHon TOOO TWY LTOAOYLOTWY 600 XdL TNV XeHoT Tou
TAéov amopaiTnToU AoYLoWX0D.

Yyed6v 0o dexaetiec mpw apylooy vo xdvouy Ty gugaviot| touc ot tpwtol Ilpoownikol Yrokoywotés (LY
1) PC) . Téte xaveic dev gavtaldtoy Ty enavdotoon tov enpdxetto vo axohoudioel. Ltic apyéc tne dexaetioc
Tou 1980 xuptapyoboav o Meydda Trnodoyotikd Xvotrjuata (MYXE rj Mainframes), tpocoavotohopéva xupi-
¢ ot aplduntolc UToAoYIoPoUS. AAWOTE AUTOC NTAY XAl O TEWTAPYIXAC AOYOC XATACKEDNS TWY UNYAVDY
AUTAOVY. XTN CUVEYELX 1) EYPAVIOT) TWV TROCWTLXDY UTOAOYLOTMY dnuioleynoe xouvolpyla dedopéva. O umoA-
oylotic Théov xahepdveton xon yiveton dueca npoofdolog and tov xodéva. Xiyd - oiyd yiveton avoryxola 1)
exTUSEVOT WV VEWY ETOTNUOVWY, Xwplw TEYVONOYIXWY ot VTGOV xateudUvoEwy otoug utoloylotég. Em-
mhéov dievplvetan xan 1 XPHom WV LUTOAOYIOTAY, €Tl amd xadapd UTOAOYLOTIXEC UNYAVES, XpnotuonolodvTo
yia TANYWEa GAAWY EQUPUOYGY, OIS SaxTUNOYEAPNOT XEWEVWY, anoldfixeucT) ototyelwy, Snuiovpyia Bdoswy
dedouévev xan TOAES dANEC EQapUOYEC.

Mo Sebtepn enavdotaoy mpaypatonoeital ota wéoo tne dexaetiog Tou 1980 pe v eloaywdyn tou Ilapa-
Oupikov IlepiBdAdovros (Windows) otouc IIT. H ypron touc Sieupliveton oxdua TeplocdTeEpo Wiog ot yivovTo
QUAxdTEPOL TIpoc toug Yprotec. Puod ol IIT dev Arav oe Véorn va exteléoouvy coBapole aptiuntixolc un-
ohoylopoUc. Eivor npogavéc hotndy 6t dnurovpyelton €vor JeYdho xevo : ‘Ano tny pla peptd €youpe toug IIT
pe wixpy| umoloyioTixh oyl xon amd TNy dAAN Ta MY ye oyxetind peydAn ylo Tny €noyr, utohoyloTxs Loy.
To xevé autd épyetan va to xahber tepl To AN tne dexaetiog tou 1980 o Xrabuof Epyacias (XE 13 Work-
stations). Ou BE elvon eZelryuéva utoloyiotixd cuothpota Ue Tohd Tepiocdtepy) utohoyloTxt o) amd 6T oL
ITY oA cape pxpdtepyn autdy Twv MY Y. O npdtor XE Atav oe 9éon va Aboouy uixphc oxetixic xhlpaxag
unoloyloTixd mpoPAfuata. Me v ndpodo duwe Twy Ypdvwy ol BE e€ehiccovian oe 1oyUEd UTONOYLOTIXS
cuoThpaTa @TévovTac €Tol otn onuepvh enoyh v undpyouy TE pe Suvatédtnra extéheonc 4 x 108 npdleic
T0 deutepdiento. Apxel vo avagépoupe €30 6Tl 1 loyic v MYY otuc apyée tne dexaetioc tou 1980 dev
Eenepvoloe Tic 108 mpdEeic To deutepbiento.

H ouveyic ad&nor twv LTOAOYLOTIXWY VoYWV OBNYEl 0T XATACKEVY| UTOAOYLOTWY UE TEPLOCOTEROUC amd
éva enefepyaotéc. Autd €yel cav duect ouvéneia Ty adinor tng unohoyioTixhg oy s oAAd Tautoypova
anoutel and Tov XEHoTN TEPLCCOTEPO XPOVO OTY TPOCAUPUOYY| TV UTIPYOVTLY Xwdixwy ota véa dedopéva tng
TapdAANANG enefepyaaioc.

1.2 Xnuepwd YTroloyiotixd IlpofArpata

Ta onueptvd uTOAOYLOTIXE TPOBAT AT amottoly ONOEVYL o Teplocdtepn umoloytotx| loyd. To mpof-
Muartor autd Tpoépyovion and didpopouc xAddoug Twv emoTNU®Y : Madnuatixd, Puoixy|, Xnuelo, Bioloyia,
Koataoxeteg, Owovoplo x.A.t. Buvidwe n Aoon evdc tétolov mpofBifuatog anotehelton and tplo dtapopetind
otdda :



1. Awrtdnwon tou Quotol TpoBAAUATOC.

2. Avdmtu€n evég poardnuatieod ovtélou Yo TV TEpLYpapy| TOU.

3. Apudunuixy| enliuon tou yadnuatinod npoBAfuatog

(o) Apriunmxr uédodoc.

(B") Kdduxac xou vhomoinorn tou otov H/ Y.

Ta Baoixd otouyeia tou unoloylopol e aprduntxic Aong tou teoBiiuatoc elvon ta e€AC :

(i). H/Y (Hardware)

(ii). Aoyiopxd (Software)

1.3 Aopqy H/Y

Toa Mryoavixd Méen (Hardware)

O H/Y anoteheitar and 1o e€hc Baoxd punyavixd uéen :

(i). Kevtpw Movdda EneZepyaociac (KME A CPU).

(ii). MvAun (ROM/RAM).

(iii). Movddec Eio6dou/EEb680u (Input/Output Devices)

MNHMH

KME

EI>OAOZ

E=0AO%

Eyhua 1.1: Baowd Aoury H/Y

H KME oanotekel v xapdid tou H/Y. ‘Okec oL evtoréc exteholvton ano v KME. H EIXOAOX xou 1
EEOAOY elvon tor yépn tou unoloyloth amd to onolar yiveton 1 elocodog xou €€odoc TAnpogopiwy. Eivor ta
unyavxd exelvar pépm pe to omola yiveton 1 emtxowvwvia tou ypriot e tov H/T. Tnv EIXOAO twov H/Y v
AnoTENOUY TO TAMXTPOAGYLO Xau plol povdda Sloxou, oxAneot # pokoxod. Tny EEOAO touv H/Y tny anotekel
N 006vr), 0 exTUTLTHC 1| omtotodhote dANo péco amodnxedone TAnpogopiwy (Sloxoc, dioxétta). H MNHMH
elvon To unyovixd exelvo xoppdt tou H/T énou anodnxedovror tpocwpvd idpopec tAnpogopiec. Enione oo
PVAUN UTIOPOUY VO YApOXTNELOTOUY ot dANX Yoo drwe oxAnpol xou pohaxol dloxot, ot paryvnuixée tawviec. Ta
d0o PBaoxd yapaxneloTind T uvhung elvar to uéyedog e, SNAadn 1 YwenTxdTnTa TNS o8 dYX0 TANPOPOPLOY
xot JeUTERO 0 Ypdvoc TpoaPacnc oe aUTHY, dNAadY| o Ypdvoc Tou amontelton yior vor Bpedel xan va yivel dlodéowun

wd mAnpogoplor oty KME.




1.4 Aoywowuxd (Software)

To hoyiouixd oe éva H/ T anotehelton and o npoypdppora exelvar tou ehéyyouv xou xateudivouy to Pnyovixd
uéen. To hoyiopnéd anoptileton and dVo Paocéc xatnyoplec TEOYPUUUSTWY :

(1). Aoyiouxd tou cuvothuatos : Elvar to Sidpopa mpoypdupata entxotvaviog xou Stoyelpnone tou H/YT and
10 XpHoTn, T.Y. Aettoupyind cloTnua.

(ii). Egappoyéc : Adpopa Tpoypdupota TOU EXTEAOUY CUYXEXPLUUEVES EPYOIES.

1.5 Aetovpyixd XOotnpoa (Operating System)

To AettovpYxd cUoTNUA eVl T0 GUVOAO TWV TROYPUUUSTWY exelvwy Tou Bondoly otny emxovwvio xal
droryelpnomn tov H/Y anéd o yprot. To Aettoupyind clotnua poptdvetar xdde @opd nou avolyouue tov H/T.
Mepuég anéd tic Baouxée gpyaoieg yia Ti¢ onoleg efvar unebduvo to Aettoupyind cbotnua elvon ot oaxdhoudeg:

(i). Extelel dueoa tic eviorée tou ypRotn mapéyoviac Ypoes TAnpogoplec.
(il). Auoryerpileton to apyeiar Ghwy TV YENOTOV.
(iil). Awevdivel Ty poY| dedouévwv amnd/xo Tpos Tic ddypopes lddouc/eEbdouc.

(iv). Ipoodiopilel tnv xprion tov H/T xou xatarypdgpet, ENEYYEL TIC OTOLES EVERYELES YIVOVTAUL TEVL GE AUTOVY.



KegpdAowo 2

TO AEITOYPI'IKO XYXTHMA
UNIX

2.1 Ewaywyq

To Aertovpyixd cbotnua UNIX ypdotnxe ané tov Ken Thompson twv Bell Laboratories to 1969 ooy
AMOTENECPO HLoG TpooTddeloe var @pTloyVel €va Aettovpyixd cUoTnU Tou To TEPPBAANOY ToL Vo elval EUXOAO
mpoc 1o Yehot. O muphvac(kernel) tov UNIX, dnhadn n xapdid tou Aeltoupyinolh cUsTAUATOS YRdPTNXE OE
C an6 touc Thompson & Ritchie téooepa ypovia apydrepa €tol dote to UNIX va elvan aveEdptnto tou
unohoylotixol cuothyatog. Ot Bootxée dopéc tou UNIX eivon :

(). O nuprvac (kernel).
(ii). To xélugoc (shell).
(iii). Mpdypopua Enxowvwviac (User Interface)

O nuprvag i adhhdc 0 xuplee Aeltoupyind clOTNUA, EXEL WS Baotx| AELTOUPYELD TOV TPOYPOUUATIONS TNG
xevtpfic povddog enetepyacioc(KME) xon yevixde xareudiver tor unyovixd péprn touv H/Y.

To kédupog yeNoYoTOLOVTIC ddPopa EpYUAEld TOL CUCTAPATOC ATAVTH OTIC EVTOAES TOL XPROTN TOREYOVTAC
didpopec TAnpogoplec.

To mpdypapua emkowwriag anotelel Tov T1péTO ETAPTic TOL XEHOTN UE TO AELTOURYLXS GUCTNUAL.

2.2 TIIpoonéhaom oto Lvotnua (Logging in)

Trdpyouv Sdpopol TedémoL Yo vo «umely xavelc otov unoloyioth. Ta mopdderypo and v 0dévn tou
H/Y A axdpa and xdmolo teppatind otaduéd mou Bploxeton yevixd pyaxpld and tov vrokoyioth. T va yenot-
pornotioel xdmotoc éva obotnuo UNIX Yo mpéner va €xel éva dvopa-ypriotn(username) xou évo kwdikd mpdo-
Baong(password). "Exovtoc autd to 300 UnOpOOUE Vo AMOXTAOOUNE TEOOBaoT Xat XTd CUVETELR YO, YPNOL-
pornoljooude tov unoloyloth. H dodixacio npoofdone yiveton we e€xc :

login : username (ITAnxtpoloyolue to «bvoua-ypeRotny mou yag €xel Sodel xar notdye to TAXTPO
RETURN # ENTER).

password : (IIAmpetpoloyolye tov xwdxd tpbdoPacne xou totdye to TAxtpo RETURN ¥ ENTER.
Topatnpodue 6Tt yia Tpogavelc A6YOUC ACPAAELNC TANXTEOAOYWVTIC TOV XWIXOG OL YUPAUXTAPES deV
epgavilovton oty 096vn).

IMopatneroeie.



Eed Hat
Eernel !

Eyhua 2.1: Tuery 036vn ety Ty eloaywyy| ototyelwy

. Av mAnxtpohoyroete Tov xwdixd mpbdaPacne Addoc ¥ xorducTepoETE dPXETA VA TOV TANXTPONOYTOETE
t61€ 0 UToAoYIoTAC cag YLp(lel To prvupa : Login Incorrect(Aadaouévn IpboBaon)!!! Totdue 1-2 gopéc
10 RETURN xou Eavapyiloupe néh and tny apyn. Auth tny gopd mAnxtpoloyolye md Tpocextixd 1660
10 «6voua-YpeRoTny 600 xaL Tov xwdxd TpdoBaonC.

. To UNIX eivon evafointo peta€d uixpdy xar xepahaionv yopaxtipwy. Etol ol yapaxthpec a xou A elvou
telelwe Siopopetixol, mpdyuo mou dev cuufBaivel To (Blo yior dAAa AELTOLPYIXE CUOTAUNTA OTWE T.Y. TO
DOS.

. Eivon yprowo yia Aéyouc acpodeloc va aAldloupe password opéowe Petd tnv mpdtn mpdoBoon oto
obotnua. Oo Solue mapaxdtw mwe yiveton autd. Puowxd dev Yo mpénel va Eeydoouye Tov xauvolpyLo
%xwdixé TpdoPaore.

. O %wduxdeg mpdoBaong password mpénel var €xel TouNdyioTov 6 yapoxthpec. T Adyoug acgaieiag tou
ovoThaTog xahé Go Aoy var unv yenoulomotoue AEelc tou undpyouy oe Ae€ixd. Avtideta da npénet va
YENOLOTOLOUPE €vaL cLYdLACUS and cOUBONAL, YeduuoTa xepahalo/uxed, aptduote, tov Yo oynuatilouy
plor ppdion 1 onolar yog Yupiler xdtt €tol dote va 10 Yuudpaote oyetixd ebxola. Bdite v gavtacio
ooc var SoUNEPeEL ahAG e péTpo.

. Metd v emtuy TAnxtpoAdynon Tou xwdixol tpdcfBacng o utoloyiotrc anavtd cuvidwe eupavioviog
ot 006vn 1o oluBolro : % R xdt dMho oyetxd. To obuBolo autd Myeton Erua Avaporris (prompt)
xan onpolvel 6tL o cbotnua elvon étowo va deydel eviorée. Tndpyel nepintworn mpotod eugaviote! to
oo avoovig var oog epgpovioTody oty oddvn didgopa Pnvodata. Avdueoa oe autd pmopel vor elvou,
ToTE €ylve N tehevtala enttuynuévn elocodo (login) oto clotnua xou TéoEC amoTLYNUEVES TpooTdelec
npboBaonc(login) éyete xdvel uéypl exelvn vy otypr. Me autd tov tpémo unopelte va eréEete av
%dmotog GANOC €xeL TpooTIoEL VoL UTEL OTOV LTOAOYLOTY| XPTOUOTOLIVTAC TO SiXd o «OVOUI-YPHoTNY
%ot XA,

. Tt tnv extéheon xdde evioric elvan amapaltnTo, apdtou TNV TANXTEOAOYHCOUUE VAl TATACOUPE TO TAHXTEO
RETURN 7 ENTER. Av xatd tv didpxelar TANXTpohéYnong xdvoupe xdmolo Addog t61e matedvTtag
RETURN # ENTER da epgaviotel otny 06vn 10 prvupa :

Command not found (H eviolf dev Bpédnxe).



Yyhua 2.2: O6vn petd y elcaywyr, Tou ovopatoc ypRotn (username)

IMnxtpohoyolye TpooexTxd Tkl TNV eviolf) xou ouvey(louge. Av avukngdolue xdmoo Addoc v dpa
e TANXTPOAdYNoNC ToTe Tatdpe to mAHxtpo DEL v va offjoel o teleutalog yopoxthpac ¥ UE TO
TAAXTPO 4— PETOXVOUUAOTE aplotepd oto Aadaopévo(ouc) yopaxthpes xou xdvoupe Ty diépdwon ue to
mAfpetpo DEL.

2.3  AMoayn xwdwxob npocfaong

H oMoyt tou %wdixob mpdoBaong yiveton pe pla and Ttic axdloudeg eviokée :
passwd ¥ yppasswd.

IMnytporoyidvtag plo and tic d0o eviokéc to clotnua wog {Ntd vo ElodyoUPE ToV VEO Xwdixd Xat XoTomy
Eavalntd Tov vEo xwdxd yia va emBeBonidaoel Ty odhayh. Av yivouv dAa cwoTd 0 cUCTNU o divel To o
avapovic. Av xdtt ndel Addoc yoc ewdornotel 6t 1 adhoryn dev éyve. Tuuxd Ao otnyv napandve Sodixacio
elvar 1) Aodoopévn mAnxtpordynon tou véou password xatd TNy delTepT Qopd 6tav yiveton 1 emPBeBolwon. e
auth TNV TeplTtwor enavalapBdvoupe Eovd Ty topamdve dtadixaocio.

2.4 ’'E&odoc¢ and to cvoTnua

H ¢€0doc and 10 chotnua YIVETOL TANXTPOAOYMYTAC TNV EVTIOAT
%logout
Ye moAé¢ mepintdoelc Ynopolpe enione va Byolue amd o cboTnua Slvovtag TNy EVTOAN :

Pexit

2.5 Katdhoyot octo UNIX xou to cOotnua apyelwy
2.5.1 Apyeia

Eva apyelo elvon éva pépoc g uvAunc Tou UTOAOYLOTY) TO OTIOLO TEPLEYEL HLAL CLUYXEXQPUIEVT TANpogoplo. H
TAnpo@opio auTH Unopel A.y. Vo elvorn Uial XSIXOTOLNUEVT €OV, EVAL XEIPEVOD, EVal TIPOY PO, XWIXOTOLNUEVO
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Linux rel

Tuesday 1 Oct 2001 on tkby2

[mgathana@karfil ~12 |j

Yyua 2.3: OB6vrn petd tny emituyy elooywyn Tou xwdixol TpboPacne (password)

fixo, x.0x.. Ta vo umopolue Vo avaQepOUACTE 0TO UEPOC aUTO TNe MvAUNG tou unoloylot| (dpyelo) tou
dlvoupe évar bvopa. TuvAdng emthéyouue o Gvopa tou apyeiou Ye tétolo TP6To, WoTE amd TO GVOU Xl HOVO
va yvoplloupe T undpyet otov avtioTolyo ydpo uviunc (tepleyoduevo apyelov). Ta nopdderypa, éva xelpevo Ou
unopouce vo ovopaotel schedule.txt, omou 1 xatdAnZn .txt uTodNAGVEL 0Tl To dpyelo elvan xefyevo (text). Ot
exovee eppovi{ovTol cLY VS PE xoTaAiEelc Onwe .jpg, -jpeg, -gif, -tiff, .bmp. T napdderypa, n AéEN sailing.jpg
uE mopaméunel vor utod€ow oTL To apyelo elvor exdva, Tou €xel xwdixoroindel ue T popey) JPEG xar mdavédtata
elvon plo ewxdva and otiomiolo.

Me tov xoupd, 0 xpHotne Tou UnoAoyloTh Unopel o dnuovpyoet ta dixd tou apyelo pe tn Bordeia Stapdpwy
TEOYPUUUATLY TOL TPOCPEPOVTAL OTO AOYLIOUIXO TOU UTOAOYLOTH.

2.5.2 ApycoVétnon - Katdhoyor

Trodéote otL €xete éva ohvoho amo apyelo Tor omolar TeplEAAUPBavaY YESUUATA, CNUELDOELS, EXOVEC oL €va
dANO oUVONO Amd TPOYEAUUATA YLat TV UToAoYLoTh. Edv o apidudc twy apyelwy Atav neplocdtepa ano 5-6,
Yo Aty puod var J€houpe var xataywendolv to apyeia oe dlapopeTind GUVOAA, AVAAOYA YE TO TEPLEXOUEVO
Toug 1| TNV douvkeld i TNy onola T Yéhovue. Oa dnuiovpyoloayue €va cuvoho e To Gvoua documents émou
Vo XATUYWEOVCAPE YRSUUATA X OTUEWCELS, dAho cUvoho e To dvoua images xau éva Tp{to UE TO Gvopa
programs.

H opyeiodétnon auty| dév ennppedlel 1o nepleyOPeEVO TwV apyEeiwy, amhd Bondd otny tadduncy| touc. Ta
oUYOAXL U TOL TWV dpYElwY ovopdlovtar xatdhoyol. ‘OAa o apyeia TOU UTOAOYLOTH AVAXOLY GE XATOLO XATIAOYO,
xou autde o xatdhoyoc pe ) oelpd Tou nopel va elvor uépoc evéc UEYOAUTEPOL GLVOAOL (XatahbYoU) omd
apyelo

O xatdhoyol elvar ywpol uvAung ot omofol Aettoupyoly w¢ Yeol otoug omoloug cUAAéyovtan apyela 1
dhhot xatdhoyol. Ot xatdhoyol Tou mepleyovtol o€ SANOUC xaTtaAdyous ovopdlovta utoxatdloyol. Tn oyéon
XUTAAGYOU %O UTOXATIAGYOUL UTopOUUE va T1) So0UE xou ooy oY€om VO GUVONOUL UE €val OPLOPEVD LTIOGUVOAD
Tou.

Tio VoL avOQEpOUACTE OTOUC XATANGYOUC, TOUC Sivoupe cuyxexpluéva ovépata (érwe documents, programs,
images).

Evoc xatdhoyog, 6nwe eldope, urnopel vo mepiéyel apyela, 1 umoxataAdyous, ¥ cuvduaoud apyelwy xou
UTOXATOANGYWY i Umopel vor uny mepléyet tinote (xevde unoxatdhoyoq).

To nede unopolye va Solue mold elvon tar tepleySueva evog xatahdyou Ja o Soue mapaxdte.
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climbing,

Yyhua 2.4: Xprion e evioricIs yio v Solpe to tepleydueva Tou xuplue xatahdyou (~) Tou yphotn mgathana
xa aAAayry amd tov x0plo xatdhoyo otov (und-) xatdhoyo programs (evtolr cd programs). (Lnuelwon: Ot
XPHOTEC TOL YLl TEATY POEd TEOCTEANAIVOUY GTOV UTOAOYLOTH tlowe var uiy €youv dpyela 1) umtoxatahdyoug
oToY xUpLO ToUS Xatdhoyo. Xe wa tétota tepintwon N eviol Is dev da emotpédel TAnpogopia.)

Ye évav unoloyloTy| umopoly var undpyouy dVo A xou meplocdtepa apyela | xatdhoyol ue 1o Blo dvoua,
apxel to apyelar avtd (1 oL utoxatdhoyot) va uny Beloxovtar otov Blo xatdhoyo. Etol A.y. urnopel vo undpyet
éva apyelo ue to 6voua letter.ps otov xatdhoyo documents xan 6Tov xotohoyo images éva SLapopeTind apyelo
oAAS pe To (Do dvopa letter.ps.

2.5.3 X0otnua %ATHAOYWY CE EVAY UTOAOYLIOTY

‘O)ot ot kazddoyoi(directories) oto UNIX eivon unokazddoyor (subdirectories) Tou BaoikoU(root) xotahéyou.
Ohat ta dedopéva (data) mou teptéyoviol 0To BACXS XATENOYO XA TOUS UTOXATIAGYOUS TOL AmoUnxelovToL 0To
oxAnpé dloxo tou cuothuatos. Kdde xatdhoyoc unopel vo tepiéyel dAhoug unoxatardyous i apyeia(file). T
%drde UTOXATINOYO UTdpYEL Eva ovadixs povordti(path) mou Eexvd and to Bacind UTOXATINOYO Xl XUTANAYEL
oe aut6. O Paonde xatdhoyoc cuuBorileton pe 1o @ /. Kdde ypriotne tou cuothuatoc éxel éva UToXaTtdAoYo
yior amoxAeloTx| Tou Yperion. Me dAha Adyia xdde yprRotng €xer éva xoppdTl Tou oxAnpoL dioxou cto omolo
umopel va amodnxeder ta apyelor Tov. O umoxatdhoyog autés ovopdletar home-directory xou cupBolileton
pe @ ~/. Etol xéde popd mou évac yprote pnalvel oto clotnua Beloxetol auTtoPaTa 0T0 TPOCWTIXG TOU
UTTOXATAAOYO.

HMopadetyyora, BAéne yfua 2.6

1. /usr/tem/teml
To home-directory tou ypriotn teml elvon utoxatdAoyog tou tem to onolo elvar unoxatdhoyog Tou usr
70 onolo elvar uroxatdhoyoc Tou Bacxol(root) xatohdyou.

2. ~/em091/tests
To tests elvan unoxatdhoyoc Tou em091 to onolo efvar unoxatdhoyoc Tou home-directory tou ypriotn.

3. ~/em091/tests/askl.f
To opyeio askl.f Bploxeton oto UToxaTdAOYO tests Tou unoxataidyouv em091 tou home-directory tou

xehot.
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climbing

climbing

Eyhua 2.5: Eve Bpioxouoaote 0tov xatdhoyo programs, XenollonotoVUe TNy eVToln Is yia var Solue to nepleydy-
evaL ToU (%evo0) xoTahGYou programs. LNy cUYXEXPUEYT Tep(TTwon, eNEldT 0 xaTdhoYOoC elval XEVOS, 1) EVTOM
Is dev emotpégel TAnpogopia. XN cuvéyeia dnplovpyolue Tov xatdloyo algebra - unoxatdhoyo Tou xatahdyou
programs pe v evtolr] mkdir algebra. Me tnv evtohn Is BAénovye ot tdpa 0 xatdhoyog programs mepLEYEL
Tov xatdhoyo algebra. Téloc, ye v eviol| cd emotpépouye otov xuplwe xatdhoyo (~) xou EavaBénouye
ToL TEPLEYOUEVS TOL PE TNV EVTOAT Is.

2.6 Awyeipnorn TrnoxatoAdywy xat Apyelwy

O1 Boowéc eviolée dayelpnone urtoxatahdywy xan apyeiwy elvar ot axdAovlec :
mkdir Anulovpyio unoxatohéyou.
cd  ANay1 utoxotahdyou.
pwd Eugdvion tpéyovtog unoxataidyou.
rmdir Awaypagn evéc (8detov) unoxatoddyou.
Is TIlepleydueva Teé)ovToc UTOXATAAGYOL.

mv  Metoaxivnon evéc unoxataléyou R apyeiov amd €va unoxatdhoyo oe gANO ¥ alharyr| ovéuartog apyeiou 1
UTOXATOAGYOU.

cp  Avtypogr| apyeiou.
rm  Auorypogy| apyeiou.

Ip Extinwor apyelou.

2.6.1 H evtolyy mkdir

Me tny evtor | mkdir (make directory) Snuioupyolue £vay UTOXATIAOYO XATW U TOV TPEXOY UTOXATANOYO,
Y-
% mkdir tests

Anuioupyel 10 UTOXUTEAOYO tests oTOV TPEYOV UTOXATANOYO.
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Yyfuo 2.6: Tuuxd Audrypaupor Troxatohoywy

2.6.2 H evtohy) cd
Me v evtol ed (change directory) petoxivolduaote amd évay UTOXATIAOYO GTOV dANO, T.).

%cd

Enotpognh oto Booxd pag unoxatdhoyo( home-directory )

%cd ..

MetaxivoOUaoTe Tpog Ta «Tavwy. ANAadY| YETAXIVOUUACTE OTO LUTOXATINOYO and Tov OTolo XpEueTal O
TEEXOV UTOXATANOYOC.

%cd ~/tests/em091

AXN\&Coupe UTOXUTINOYO X0 PETAPEPOPAOTE OTOV uToxatdhoyo em091 tou unoxatoldyou tests oto
Baoxd Yag LTOXATIAOYO.

2.6.3 H evtolnq pwd

H evtol pwd (print working directory) pac eppaviler oty 00évn tov tpéyovia unoxatdhoyo, m.y.
%pwd
/home/tem/teml

2.6.4 H evtoly rmdir

H evtolfy rmdir (remove directory) Sorypdipel €vay unoxatdhoyo v Ty tpounddeon bt elvar &detog, T.y.

Y%rmdir tests
Directory is not empty

Ye auth Ty TepinTwon dev unopolue va o3HCOUPE ToV UoxaTtdAoYO tests SLott Sev elvon ddeloc, dnhady| tepitéyel
apyela xat GANOUC LTOXATHAGYOUC. AV 0 LUTOXUTAAOYOC tests Ytay ddelog T6Te N Topamdvw eviol| Yo éoPnve
TOV UTOXATANOYO tests.
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2.6.5 H eviolq Is
H evtolf Is (listing) pac divel T0 TEPLEXOPEVO TOU TPEYOVTOS UTOXATIAOYOU, T.X.
%ols
mbox tests ex.f a.out
%ls -F
mbox/ tests/ ex.f a.out*
%ls -aF

./ ../ .cshrc login mbox/ tests/ ex.f a.out®

H evolfy auth pog mopéyel ToAES ypriotdec TAnpo@oplec avdhoya pe tic mopopétpouc mou Bdalouvue. Tov

TP XUTHAOYO TWV TOPUHETPWY UTOPOUKE Vol TOV doVUE JIVOVTAC TNV EVTONN :
%man s

2.6.6 H eviohy mv

H evtolfy mv (move) petaxwvel éva apyelo 1 unoxatdhoyo and éva oxatdhoyo oe dhho 1 ahdleL To bvoua
evog apyelov, m.y.

%mv ex1.f tests
Metagpépe. 0 apyeio exl.f otov unoxatdhoyo tests.

%mv ex1.f askl.f

AX\&Ler to ovopa tou apyeiov exl.f oe askl.f

2.6.7 H evTtoly) cp
H evtolf cp (copy) avtrypdope: éva apyeio B utoxatdroyo m.y.
%cp ex1.f tests
Avuypdoel 1o apyelo ex1.f otov unoxatdroyo tests.

%cp ex1.f askl.f

Avuypdger 1o apyelo ex1.f oto askl.f

2.6.8 H eviohq rm
Me v evtohf rm (remove) Sorypdpouye(cBrivouue) éva apyelo T.y.
%rm ex1.f
Avoypdiper to apyeio ex1.f and tov Tpé€yov untoxatdloyo.
Yorm *.f
Avaypdiper OAA To opyelor ye xortdAnén f
Y%rm -i ex1.f

Avoypdiper o apyeio ex1.f agol mpdta woc pwthoel edv Yéhoupe var to oBfiooude 7 Syt
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2.6.9 H evTohn lop, lpr
O1 300 autéc eviorée extunivouy éva apyelo otov extunwth tou H/ Y, m.y.

%lp ex1.f

Tunvel to apyeio exl.f otov extunwty.

2.7 Epgdvion xoaw Tpononoinon Apyeiwy
more , cat BEugdviorn apyelwv diywe tny duvatétnta tpotonolnong toug.
diff , cmp X0yxplon do apyeiwy.

vi "Avolypa opyelou pe SuvatétnTa Tpononoinonc.

2.7.1 Ot evtohéc more , cat
Ou 3o autéc evtoréc poag divouy Ty duvatdtnta vo dolue TO TEPlEXOUEVO VoS apyelov ywplc Guwe va
UTOPOUUE VO TO TPOTOTIOLNGOVUE, TL.X.
%more ex1.f
Epgavilel 1o apyelo ex1.f otov 096vr. Xt nepintwor mou dev ywpd oAdxhnpo otn 09évr T6TE TATOVTAC
10 tAixtpo  RETURN , ENTER ouveyilovue yoouur-yeopus. Av natfiooupe to xevé (SPACEBAR)
oY wEOUKE avd odovr. Tlatdvtag 10 q oTapatder 1 por TNC EUPAVIOTC.
%cat ex1.f

EpgaviCel o nepieydpevo tou apyeiov exl.f otny odovn ahAd pe ocuveyr poY|, ywelc vor otapatd wéAic
yeploel 1 096w

2.7.2 O evtolég cmp , diff
OL evtoléc cmp (compare) xou diff (difference) cuyxpivouy yopaxthpa tpoc yapaxthpa 0o apyela xou yag
divouv v pd TN Stapopd mou Vo Peedel avduesa ota dVo apyelo. Autéd umopel var pavel Wiaitepa yproo
oty ouyxplvouue apyela dedopévwy, T.y.
%cmp ex1.f askl.f

Yuyxplvel 1o dbo apyelo exl.f askl.f.

2.7.3 H eviolq vi

H evtol auth avolyel éva apyelo xou poc tonodetel oto eninedo eviohdv tou xewpevoypdgou (editor)wvi. O
exd6tne autde elvon o mié dradedopévoc xan undpyet ot dha o cuothuata UNIX. Puoixd undpyouy xar ToAlol
dAhoL xou olyovpa mé @LAxol Tpog To YeoTh Ye Toug omoloug duwe dev Yo aoyoindolue mpog to mapdv. H
EVTOAY),

%vi ex1.f

Avolyel 10 opyelo exl.f. Av 1o apyelo dev undpyet #dn tote dnurovpyelton éva véo pe to dvopa exl.f,
xou pnodvouue mAéov oto eninedo evtohdy tou vi. Ilepioobiepes nAnpogopiec oyetuxd pe tov vi divovtan
TPt OE EEYWELOTY ToEdYpApO.
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2.8 Ilaipvovtag ITAnpogopicc
man Alvel tAnpogopieg yio xdmolo Véua 1 eVIorr.
who Epgdvion twv yenotdyv tou cuothuatog.
whoami Eygavier to évopa tou ypRo.

date Aivel tnv tpéyovca nuepounvio xou Gpa.

cal Aivel 10 nuepoldyio Tou Tpé€yovta uhva.

2.8.1 H evtohy man
H evtor) auth Sivel mAnpogoplec yia xdmoto 9€ua ¥ eViort), m.y.
%man cd
Iodlpvoupe dAec Tic TANEOYopieC oyeTIXd UE TNV EVTOAY cd.

%man -k print

Mo diver dAeg tic Bondntinée oehidec mou mepéyouy tny AéET print.

2.8.2 O evTtohéc who , whoami

H evtolf who pag eugaviler otn oddvn toug xprioteg tou cuoTAUATOS eXelv TN oTiydh. Amo v GAAN
pepLd 1 evtolry whoami eugavilel otny 096vn T0 dvopa Tou YeHoTH.
2.8.3 O evtolég date , cal

Me tnv evtolr| date 10 cOOTNUA Hog EMOTREPEL TNV TpEyouoa Nuepounvior xou Geoa. H evtold cal pac Sivel
TO NUEPOAGYLO TOU TPEYOVTOC UNVOC.

%date
Mo epgaviCel : Wed Aug 11 12:52:32 1999
%cal 8 1999

Mo eugavilel o nuepordyLo tou pnvoc Auyobotou tou étoug 1999.

2.9 To HAextpovix6é Tayuvdpoucio e-mail

H evtorf) mail pog divel mpdofaocn otn nhextpovind tayudpopcio Tou cuothuatoc. Me Ty evioAr auth
unopolue vo otefhouvye xon vor AdBoude unvopata and xdmolo dAo yehot). Ilepd and to mail undpyouv xou
dAAa epyahelor Soyelpnone tou NAexTpovixod TayudpopEeiov.

2.9.1 AnocToAY| unvipatog

Baow| npounddeon yia TNy anoctol? unvouatog o xdmoto dAAo xpRoTn ToU CLUCTAUATOC WaC 1 Xdmolou
amopoxpuopévou cuctAuatog elvor 1 Yvworn e nhextpovixic tou deudivone. H nhextpovind| diediuvon
anotele(ton amd dVo uépn : o) To dropa-xpriotn(username) xou 3) tnv dievduron tou cuothuatoc Tou yeRoT,
.y N Sedduvon,

tem(091@tem.uch.gr avagépeton 610 YprRotn tem091 Tou cucTuatog tem.uch.gr.

H anootol| xdmotou unvipartoc t.y. oto xefotn tem091@tem.uch.gr yiveton diSovtac v mopoxdtew VIO
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mail tem091Q@tem.uch.gr

Mo {nretton mpdta 0 tithog tou unvipatog ot xotdmy SoxTUAOYPaQOVUE TO TEPLEYGUEVO TOU UNVORATOC
xon 6ty tedetwooupe Tatdue RETURN 4 ENTER touAdyioto pla @opd xon xatémy divouue Ctrl-D, dnhadn
gyovtag matnpévo to AR xTpo Ctrl tatdue tautdypova to TAxteo D. To uAvupa otdidnxe !

2.9.2 Avéyvwon pnvupdtey

I var SoBdoouye tor pnvopata o onofor pog €youy otellel dlvouue amAd Ty eVTOAY :

Y%mail

Yy 006y eppavileton plor AloTta Ye tor UnvOUNTOL TOU €Y0VUE OTO «YPUUUATOXIBMOTION YOS XL UTIOUVOUUE
070 eninedo evtoh®y tou mail ye ofua avopovic & ¥ 7. H Aota mou eugaviletoan otn 036vn poc nopéyel
didpopec TANPOPopiec OTWE 0 dPLIUAC TOL PNVOUATOC, O ATOCTOAENS, 1| NuepoUnvia dQLENC xau o TiThog Tou.
[N var SloPdiooupe xdmolo amd o pnvoporta divoupe amAd tov apliuéd tou. To eninedo evioldv tou mail yog
napéyel TANYWpa dAAWY eVTOADY TiC omolec unopolpe va dolue divovtag help. Mepuée and tic méd Booixég
elvan o1 €€r¢ :

7h Epgavilel tic emxe@ahidec TV unvuudtwy.

?r AmavtoUUe oT0 TREYOV PHVUPAL

?7d Awaypdgpoupe 0to TpEYoV uivuua.

7s Ydlouye To TREYOY Prvupa oE éva apyelo.

?7q Byoalvouye and to mail odlovtag 6t ohharyéc €X0UPE XAveL.

7z Byalvoupe and to mail ywplc va oddcouye Tic ahAay€c TOU €YOUUE XAVEL.

2.10 'ANAec YPNOWEG EVTIOAEG

clear «Kodopioudcy olddvne.
history Epgavilet tic teheutaieg eviolé nou €youde dWoeL.

! EnavéAndn nponyoluevmy eVIoAGY.

2.10.1 H evtolq clear

H evtolf clear xadopiler Tny 06vn xon UETapEREL TO OT avopoVAC T X0puPY| Tou Tapddupou gpyaciog.

2.10.2 H evtoly history

H evtorf) auth pog mopéyet plo Alota pe Tic eVToAéc Tou €youde dMoel Tpdopata oTo Topddupo epyactiag.

2.10.3 H evtohq !

Me v eVtoA| aut] UTopolpE va etavaAdBoupe TNy teAeutala EVTONY) ou apyilel HE XETOL0 CUYXEXPIIUEVO
yopotipa ) aprdud and Ty Mot EVIOADY Tou poc TopéxeL 1 eVIONY| history.

%'!ma  EnovodlopBdver tny tehevtafa evtol mov opyilel and ma, n.y. %man -k £77.

%112 EnovahoyBdver Ty eviolf ge aprdpd 12 and v AMota eVIohdy Tou Hoc TopéYEL 1) EVIONT
history.

%! EnovolauBdver tny teleutala eVTolr| Tou Sdoope oo mapddupo gpyaoiag.
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2.11 Ilpoonéhaom oe dAAa cuothpato UNIX

rlogin Ilp6cBacr oe dAAo clotnua and poxpld.

telnet Ilp6cPaom oe Ao cOoTNUA amd oxpLd.

setenv DISPLAY Emtpénel o dAloug unoloylotég npdoBact o€ *Amolov GUYXEXPLUUEVO UTOAOYLOTY.
xhost+ IIpoc¥éter dAouc uvohoylotéc ot Aota emtpenduevne npdoBaonc.

ftp Ilpwtdxolho petapopdc apyelwv.

2.11.1 O evtoAég rlogin , telnet
Me Tic evtorég autéc anoxtolue mpdoBacy oe untohoyloTh mou Beloxeton Loxpld and eudc, m.Y.

%rlogin ikaros.edu.uch.gr

Anoxtolpe npdoBaoct oto cbotnua ue édvoua ikaros mou Beloxetan oo S0xtio edu.uch.gr. Av to cbotnua
Beloxeton oto (dlo d0xTio Ye o dnd pag ypdipouye anAd to dvopa tou urtohoytoTy|. Ioodhvaua urnopolue
VoL SDCOVYE :

%telnet ikaros.edu.uch.gr

2.11.2 O evtoréc setenv DISPLAY & zhost

O ouvduaoude autdy Ty 300 EVIOADY Yo EMUTEENEL, OTay BpLoXOUAcTE 0TO Topatupd TEpBdihoy, va
douleboupe oE Xdmolo amoUaXPUOUEVO LTOAOYLOTH Xat var BAEmouE OAeg Tig ToparupXéc EQapUOYESC OTO Tep-
patxd pog. H evtoly) setenv DISPLAY diveton oe mapdiupo ToU amopaxplopévou UTONOYLOTH, EVE 1) EVIOAN
xhost+ mAnxtpohoyeiton o Topdiupo Tou LTOAOYLOTH oL BELOXOUACTE, T.Y. and Eval ToPdIuEO TOL UTOAOYLOTH
ue 6vopa ikaros mAnxtpoloyolye :

%setenv DISPLAY athina.edu.uch.gr:0.0

eve oe éva mapdiupo tou ikaros lvouye :
%xhost +athina.edu.uch.gr
Onoéte av elpacte oe éva otadud epyooioc pe dvopa athina xon douleVouye otov ikaros téte Ohec oL
napardupinéc epapuoyéc Yo epgavilovton otny athina.
2.11.3 H evtoly ftp (File Transfer Protocol)

H evtol auth pag petogpépet oo Mpwtéxorho Metagopdc Apyelwy (IIMA) to onolo enttpénel Tny petagpopd
dpyelwv and xou mpdc dhhouc unoroylotée. Yo IIMA unalvouye divovtog :

%ftp ‘Ovopo uTONOYIOTH , T.X.
%ftp athina.edu.uch.gr

Mraivoupe €10 oto IIMA. Oa pag {nmniel 1o ovépa ypnotn xodde xar 0 xwdixég tpocPaong. And tny
otiypf ou Bploxduacte oto IIMA propolyue vo extelécoupe xdmotec amo tic ocuvrdelc evtoréc tou UNIX
omwe : pwd, Is, cd . Av ¥éhouye va mdpoupe xdnoo apyeto téte Slvoupe TNy EVIONY :

%ttp get ‘Ovopa apyeiou

eVe ay YENoLPE Vo ueTapépouye Eva apyelo dlvouue

%ftp put ‘Ovopa apyeiou
®elyouye and 1o IIMA pe v evioy

%fttp quit
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2.12 O xewevoypdypoc (editor) vi

O xewevoypdgog elvon éva mpdypappa nouv pog Bondd otn dnuovpyia apyelwyv. Xta obyypova napa-
Yupixd mepBdihovta unopel va Bpel xavelc xewevoypdgpoug mohl euyphotoug xan QUAxolE Tpog to yeNoTH.
O xewevoypdgog vi elvor amd toug 6 diadedopévoug ota cuoThdata UNIX. Qo mpénel var oNUEIOCOUPE SUKS
6T dev elvat TOAD QUAMXOC TTPOC TO XPHOTY, OUWS amoTeAel Yo Aéyoe AVOmOOTUOTS XOUUATL TOL AELTOLPYLXOD
CUCTAUATOC XAl Uid CLUVTOUT ELCAYWYT OTIC Bactxéc ToL EVIOAES XplveTon amapalTnTy).

EexwoUue pe wor onuovtixy| nopathenorn mou Yo mpénel va Guudpacte, ol eviolég Tou vi elvor evalolntee
ot pxpd xo xe@ohaio Ypdpporta. Xtov vi undpyouy do Stapopetind enineda o) to eninedo eviohdv (EE)
xot B) 7o eninedo ewoaywyhic xewévou (EEK). Xto EE ypnotponoloUue Bootxd EVIOAES YL VO UETOXVOVUOOTE
péoa oto xeluevo, va Bpolue Aé&eig, va cwoouue éva apyeio x.A.n. To EEK ypnowwonoieiton amoxhelotixd xau
MOVO YL TNV ELOAYWYTH) XEWEVOL.

Xpnowonowdvtag : L i, A, a, O, o, cw, R pnatvoupe oto EEK ané 1o EE. Ot evtohéc autég Yo neprypapoiy
extevéotepa opaxdtw. Xenowonotolye to tAxtpo ESC yia va petagepdolpe and 1o EEK oto EE. Av 8ev
elpaote olyoupol oe motd eninedo eviohdv Bpioxdpaocte natdye to TAxtpo ESC yia va Bpédouue oo EE. Ay
TaTOVTC Xdnola T Tea 3EV Tparypatotoobvton oautd Touw Ya enpéne va yivovton téte BeBonwideite St dev elvan
natnuévo to tAnxtpo CAPS LOCK. Eniong dev Yo npénet va Eeyvdye 6Tl dev Uumopolie VoL Yp1oLUOTOLACOVYE
Ta Beddbaa yior v getonavndolue yéoa oto apyelo evdd Beioxopacte oo EEK.

2.13 Xproweg eVTOAEC TOUL Vi

2.13.1 Meraxivnon péoa oto apyeio oto EE

—,—, 1,1 | Metaxivnon yéoa ato apyelo : apiotépa, de€d, mdve, xdtw.
h,Lk,j Metoxivnon péoa oto apyelo : apiotépa, delid, mdvw, xdtw.
Ctrl-f IMpoywed wid ceMda YmpooTd.

Ctrl-b IMpoywed wid oehida niow.
Ctrl-d Ipoywped wiot oehida unpootd.
Ctrl-u IMpoywed oy oeida miow.

G Metoaxivnorn oto téhog tou apyeiou.
65G Metaxivnon otny 657 ypouur| tou apyelou.
$ Metoxivorn oto téhog e tpéyoucac Yeouunc.
0(Mndév) | Metaxivon otn apyf tne tpéyoucac Yeouuhc.
b Metaxivorn ot apyn tne tpéyovoac AENC.
e Metoxivon oto téhog tne tpéyoucac AEEne.

/AéEn Avaltnon npog ta epmpde e «A€Zncy.

7AEEn Avalitnon npoc 1o niow e «A€€ney.

n Endpevn epgdvion tne «A€Ency pe tny tpéyouca Qopd.
N Enéyevn epgdvion tne «Aé€ncy ye tny avtidetn @opd.

2.13.2 Ewaywyn xeipévou

Ewcaywy? xewwévou mpwv and v tpéyovoa Féo.

Eloaywy?| xelgévou otn apyh TnC TeéY0VoUC YPouUHC.

Ewcaywy?| xewwévou petd and v tpéyovoa Yéo.

Eloaywy?| xetgévou yetd 1o téAo¢ Tne TpéYouooc Yeouunc.

‘Avorypo xowvolpytag Yeouic Xdtw amd TNy Tpéouca Xl ELCAYWYT] XEWEVOUL.
Avouypa xouvolpyLag YRUURC TV amd TNV TEEYOUCH XL ELOUYWYT] XEWUEVOU.

Olo ||| =~

Ot opandve evtorée pac tonodetoby oto EEK. Hatwvtac ESC enotpégouye oto EE.
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2.13.3 Xprowo xelpévou

x YBrowo tou Tpéyovta yopoTeipd.
7x | EBhowo entd yopaxtpwy.
dw | XBrowo wog AéEne.
10dw | EB¥owo 10 Aé€ewv.
dd | ¥pAowo plac ypouuhc.
25dd | XprAowo 25 ypoupdy.
D YBAowo and v tpéyovca €on we to TEAOC TNC YPUUUNC.

Ynueiwon. ‘Olec ol napandve eviohéc anodnxedouy T0 XEUEVO 1| YOPUXTHAPEC TOU €YOLPE ofBNoEL OE Wi
npoocwp| uvAuN. To mepleyduevo authc Tne PvAUNC uropel va avoxtniel yenoonowdvioc tic evioréc P, p
(BN mapodte).

2.13.4 Metaxwvwviog xelpevo

yy | Avtiypdepe pla ypouun oe npocwpivi uviun ywelc va offioet Ty YeopUH ouTh.
3yy | Avtiypdgel 3 ypaupéc oe mpoowpelvy] uviun ywelc va oBAoEL TG YpouUés ouTéc.
p | Metogpépel 10 TEQLEYOUEVO TNE TPOCWPEWAC UVAUNG UETE TNV TEEYOVCA YRAUUUN.
P | Metagépel 10 TEpEYOUEVO TN TROCWEIVAC UVAUNG TIpWV TNV TREYOUCA YRoUUT.
J | Evdvel tny ypouut| p€ta Ty Tp€xouca Ypouur Ue TNy Tpéxouoa Yeouuy.
Yuvidac YenolonoloVUe Tic EVIOANEC yy xou p 6ty YéAouue var avtiypddoupe xelpevo amd éva uépoc tou
apyelou oe dAho. ‘Otav Yéhoupe vo YetoxvAcouue Xe(UEVO TOHTE YPNOLUOTOOUKE Tic eVToAéc dd ot p.

2.13.5 AM\&Lovtog To xelpevo

~ | AN\&Cel and xepoaia ot pixpd xan avtideta éva yopoxTtrpa.
5~ | AM\dlel and xepadala oe wixpd xan avtideta 5 yopaxthpes.
r | Avtxadnotel éva yopaxthpd.
R | Avuxadnotel 6houg toug yopoxtrpes uéypl vo naticovue ESC.
cw | AXNNEZel par MEN ue 6t mAnTpohoyicoupe and T oTiyur mou Yo ddoouvyecw xon ESC.

2.13.6 Xwlovtog To apyeio

W Y el o apyelo ahhd topopével oo vi.

w ovoua | Bdlel to tpéyov apyelo Ye xouvolpYlo GVOUa.
wq Ydel 1o apyelo xou Byalver and o vi.
q ®elyel and to vi 6tay dev €youue XAveEL AANAYECS.
:q! Pelyel and 1o vi Slywe va owoel xopula ahhoy.

2.13.7 Xe nepintwon Addoug

u Avaupel Ty auéows TponyoUueEYn EVTOAY.

U Enavagéper v tpéyovoa ypouun.
Ctrl-q | Enavagopd dtav xoppld eviolr| dev Soulelel.
Ctrl-l | Avavewon tng od6vrne.

2.13.8 Avol#tnon/AviixatdoTocy, XEWREVOU

Me v mopaxdtw €VToAr €yoUpe TNV SUVATOTNTA VO AVTIXATACTACOUNE €Va GUYXEXPLUUEVO CUVBLICUS
YOPOXTHPWY, OToL aTdC epgavileton oto xeluevo, Ye xdmolo dAro.

1,88/ moAE-NEEN [ vEa-MéEN/ g
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H molG onuoavuxh auth eviodr) Zexwd and ty tpéyouvoa Véon () wc 10 hoc (§) tou xewévou avtixo-
Yotd (8) TNV «TONS-AEENY pe TNV «VEo-AEEMY Omou xon oy auTh epgovileton (g). Av Oéhope va yiver m
avallATnon/avTixaTdoTooT AVIUECH OE GUYXEXPIIUEVES YROUUES TOU XELEVOU ToTE amhd Yo divaye, T.).

:10,37s /mod-NEEN / vEa-MEEN /g

7 onola avalntd/avtixahotd Ty «TOMA-AEENY PE TNV «VEO-AEENY HETAZ) Twy Ypoppody 10 ewe 37.
KXelvovtoc tnyv mopaypoapd yio Tov «<exd6tny vi emonualvoude 6Tl 0 xahGTepoC TeéTOC Yo var pddel xavelc
7o vi elvar n IIPAKTIKH EEAYKHYH.

2.14 MetayAwttion oto UNIX

O unohoylothc «Adery xon «xatohafBoively Ty dxf tou YADooo, odlhd dev pmopel var xortahdBel Ty duan
pac Yhwooo. Aev elvon Alyol exelvol mou dev «uihobvy v YAwooa nou xoatalofaivel o unoloylothc. Ondte
npoypapuatilovpe oe Wia YAwooa avwtépov emnédov, onwe FORTRAN, C, PASCAL tnv onofa epeic xortoh-
afatvouye xan Petd e Ty yerfon tou petayiwttoth(compiler) petappdlouvue bt éxoupe ypdiher oe Yo pop@t
v onola xatohofaivel o urohoylotic. H €éxdoon auth tou xddxa ovopdleton avtikelueviky xolL €yel TNV
pop@Y| :évoua-apyeiov.o.

Tuybv cuvtaxTixd A&l TOL UTOEPOVY VAL UTEEYOUY AVLYVELOVTAL ATt TOV PHETAYAWTTIOTA XATA TNV QAoN TNC
dnuioupylac Tou artikeipevikot x@dixa. To N eppaviovtan otn 0dévn. Mepixol yetaylwttioté Bploxouy
axpiBde mou elvon tar Add), dARoL amhde Bploxouv ta Addn diywe dpwe va divouv ToMEC emeEnyNUATIXES
TAnpogoplec. Metd v dnuioupyior TN avTixeevixic wop@rc ToU XWX O PETAYAWTTIOTAC CUVDEEL Tov
o pe i amapaitntes BiBhiodixes (m.y. padnuatixéc) mopdyovtac éva véo apyelo To AeYOPEVO ekTeAéotpo
70 omolo unopel Théov Vo Tpéker (ektedeotel) oTO UTONOYLOTH.

Me v mapaxdtw eviolf| xoholue tov yetaylwttot e FORTRAN yix va yetagpdon to mpdypapya
askl.f, mapdyetor o avuxelevinde xdduxac askl.o xou o exteréoldog askl,

%f77 -0 askl askl.f

Extelolyue tov xidua divovtag amhd
Poask1

Evodoxuxd Yo unopodooue va elyaye dwoet,
%f77 askl.f

té1e 0 Yetaylwttothc Yo napiyoye tov (dio avtixedevind xwdixa askl.o oAAd to exteléoiuo Yu elye to dvopa
a.out. Téte 1 extéheon da ywétay divovtag

%a.out
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Kegpdiowo 3

EIXATQI'H XTH I'AQYXYA
ITPOI'PAMMATIXMOY FORTRAN

3.1 Ewaywyq

H FORTRAN eivon o YADOOO TpoYpoUatiopol xupiwe yia poomuoatxée eqappoyés. H AéEn FOR-
TRAN mnpoépyeton and to apyxd twv Aé€ewv FORmula TRANslation nou onuoivel «<Metdgppaorn Torouy. H
FORTRAN ftav n npddtn YAOooo mpoypadatiodol «udpniold emmédouy. Ilopouoidotnxe and tnyv IBM tny
dexartelor tou 1950 xan améd téte €youy Byel moréc exdboeic e YAdooog authc. Kdde xawvolpyia éxdoon tne
FORTRAN ocuyBoiileton ye o 2 teleutoia Pnelo toug étoug mou mapovatdotnxe. Etol éyoupe péypt tdpa :
FORTRAN 66, FORTRAN 77, FORTRAN 90. H né6 SiadeSouévr éxdoon tng FORTRAN oncéuar xan ofijuepa
elvae n FORTRAN 77, nopéro mou ; FORTRAN 90 yiveton ohoéva xou mid dnuourfic. Enlong undpyouv xan
exdéoeic g FORTRAN amnoxheiotind xou wévo yia nopdAAnioug unohoyiotée émwg 1 «<FORTRAN Y{mnAvc
Anédooncy (HPF).

H FORTRAN eivor 1 xuplopyn YAGCOA TpoYpaatiopod YL EQUPUOYES TIOU TPOERYOVTAL XUPS omd
QUOXd TEOBAAUTA, XATUOXEVES, Unyovixd tpoBiAucta. TToAhol lyav xou €youv mpofrédel 61 n FORTRAN
Yo eZahepdel oe Ay ypoviar oANG mapapével 1 YADooA Pe TNV UeyohiTepn avtoxh and OAec T YAOOOES
npoypoppatiopol. ‘Evac and toug Baotxolc Aéyoug yia touc onofoug dev €yel eyxotalelpdel elvon 6t undpyel
Toh0 hoylopxd Yeopuévo oe FORTRAN | 1o onolo dev elvor ebxoho vo avuxatactadel. Emniéov n FORTRAN
€xeL TO PEYSAO TAOVEX TN OTL €)EL YivEL ToryXOopo otdvTapT. Av évac xddixag éxel ypagptel oe FORTRAN
77 tote Yo «Tpé€ery o€ omolodhnote unohoyloTh Tou €xel Tov avtiotoiyo yetayAwttioth(compiler).

3.2 Ta Baocwxd

‘Evac xddxoc FORTRAN dev elvan timota dhho nopd wior axoroudor evioddyv. O eviokéc autéc éyouv
XATOLO GUYXEXPLIUEVO CLVTOXTIXG. Eexwvdpe Ye éva napdderypo. To mopoxdtew mpdypoyuuo daBalet éva mpary-
pated aptdud r, unohoyilel o euBadd Tou XUXAOL e oXTiVAL I' Xl TUTOVEL TO AMOTEAECU. :

c234567
program circle
real r,area

c Read the real number r
read*,r

c Compute the area of the circle

area=3.14159%r*r
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Print the result

(e ¢

c
print*, area
c
c End of the program
c
stop
end

Ot ypopupée mou Eextvoly Ue T0 Ypduua «C» EVOL OYONA XL O ATOXAELOTIXOC TOUC OXOTOC EVOL VoL XEYOUY
TO TPOYPAPHA TG XUTAVONTO XAl EVAVAYVWOTO Yl T0 YeNotn. Apywd ol xddixec FORTRAN ypdpovtay pe
xeoalor Ypdppata, oANG €xel eTxpATACEL T TEAEUTAO YPOVIAL Ol XOIXES VAL YPAPOVTAL UE MXES YEUUOTA,
npdrypo tou Yo axohovdricoupe o auTd T0 XEPIANO.

‘Evac x0uxac FORTRAN anotehelton and to xuplwe mpdypauua xou {owe and éva | nepioobtepa Ut
onpoypdupata. Ilpog 1o mapdy Yo acyohniolue ye to xupltdg TEGYPAUU, EVEH YL T UTOTPOYRduuata Jo
avageptolye oe Eeywplot Topdypago. H Sourn tou xuplwe mpoypduyatog elvon 1 axdloudn

program name
declarations
statements

stop
end

Baowuxde Kavovae. O mwéd Boaowxde xavéovae otn FORTRAN eivor o Kavdvag XenAdv (KX). o ouy-
xexpLUéva €youpe OTL :

YthAn 1n : Elte xevi| elte undpyel o yapaxtipag c.

Ythkec 2n-5n : Euxértec eviohdy (av undpyouy).

YA 67 1 XopaxTHPOC CLVEYELAC TNG TPONYOVUEVNC YPOUUAC.
Ythkeg Tn-72n : Evtoléc tou mpoypdupatoc.

‘Onwe BAénovye évac xdduxag FORTRAN Eexuwvd ye tnv evtoly| program ye tnv onolo divoupe éva dvopa
oto mpoypoppd woc. Kotémy axohovdolv ol dnAdoers declarations twv TOTWY TV HETABANTOY TOL YENOL-
pomolobVTOL Xo 0N CLVEYELX OL €vTOAES(statements) Tou xdBxa. Ot neplocdtepes evioléc Eextvoly Ue 6 xevd
X TEAELOVOLY Tipy TNV 721 oThAN. O xddixag ohoxAnpwyvetan Ye Tic evioréc stop xou end. H evtoly| stop eivon
Tpogpa Xy Wag xou to mpdypapua Yo otopatiosl €tol xar oAMwe 6tay exteAectel 1 evioly| end, cuvicTotan

OUwe va TepatiCOVUE TNV POT) TOL TPOYPSUUATOC UE TNV EVIONY Stop divovtac 1ol EUpaoT) YL TO TOU OTOHATS,
7 po1| TNe exTéAeoTC.

3.2.1 Xyoha

H ypopps mou Eexwvd €yovtac ot 1n e othhn 10 yapaxthpa ¢ (comment), elvor oyddio. Ta oydha
umopoLY va Ymouy onoudhnote oto mpdypadua. Ta oydho oe €va xwd o elvar amopaltnTa TEOXEWEVOL VoL
uTopoUUE avd doa GTLYUY Vo XUTHAGBOUPE TL XAVEL 0 XWX 1} XATOLO XOPUATL AUTOD ol TWS YTopOUUE VoL
TOV YENOLOTOLIoOVUE, (BN. Topddetyyo)
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3.2.2  Xuvéylomn Yeorphs

Onwe edope and tov KX ot evioléc evéc xdduixa umopel va extelvovion ewc xou v 72n otiin. Xe
TOMEC OpWC TEPLTTWOELS oL 72 oThlec dev elvon apxetéc B yia xdmowo Adyo Yo Féhope va ywplooupe pia
EVIONY| o 2 ypauuéc. Ye TéToleC MEPINTWOELC UTHPYEL 1) duvatdtntal vor cUVEYX{COUUE OTY AUECWS EMOUEVN
Yeauun tpootéovtag otn 6n othAN e Yeouprc authc tov Xapaktripa Xuvéyeag mou unopel va elvon €vog
ornotoadfnote yopaxtipac. Xuvniileton va yenowonotoude ta e€fc obuBora : +, & , m.y.

€234567 (This is an easy way to know the column number)
c
c The next statement expands in 2 lines
area=3.14159265358979
+ Xr*XTr

3.2.3 Keva

Kevd pnopolv va urndpyouv oe omoodfnote onuelo tou mpoypdupatoc ywelc vo dnuiovpyelton xovéva
amoAOTRC ouvtoxtixd TpoBAnua. To xevd aniode ayvoolvta and tov yetayiwttiot) tne FORTRAN .

3.3 MetafAntég, TOnol petafBAntwdy, Aniwoeig
3.3.1 Ovoépata petoBAnToy

Ta ovépota v petafAntdr ot FORTRAN anotehotvton and 1-6 yopoxtrpec mou cuvidwe elvon elte
o ypdppota a-z efite ot aprduol 0-9. O mpdtoc yopoxthpos xdle PeToBANTAC TEETEL VoL €Vl LTAEOULTHTMG
vedupo. H FORTRAN 77 dev Eeywpilel petall pixpdy ot XeQUAiwY YRouUdTwy Xal OTNY TEOYUOTIXOTHTA,
uno¥étel 6Tl o xwdixac elvon ypoppévog e xepatata. ‘Ouwe ofuepa 6hot avelonpétwg oL HETAYAWTTIOTES TNG
FORTRAN 77 3¢yovtan xon tor Uixpd YeSuuorTaL.

3.3.2 Tiroi, Anlooeg

Kde petaBinty, (variable) npénet va opiletan pe pior dhidwon. Etot xadopileton xou 0 tOnog tne yetaBAntic.
Ot o cuvidelc dnhdoelg elvar Tng wopghc :

integer Alota yetaBAntoy
real Alota yetaBAntoy
complex  Aloto petofAntody
logical Alota yetaBAntdy

character Aloto petoBAntodv

H Mota yetaBAntadyv nepiéyet ovéuata petointody to onola ywellovton ye xéupoa. Kdlde petofinty npéne
vor dnhdveton povo plo popd. Av plo petoBAnty dev dnhwiel téte  FORTRAN 77 yenowonotel avtépora évay
EOWTEPXO XAVOVAL xoJoplolol Tou Tomou Tne PeTaBAntrc. O xavévae autdc elvar o e€hg : ol petofAntéc tou
Eexvoly amd pe o ypdppota ij,klmn Yewpoldvtor we oxépoues (integer) petoBAntéc evdd dAec oL utbloineg
Yewpolvtan Tpdyuoatixée (real) yetaBintéc.

3.3.3  Axépoueg petafAntéc, MetafAntéc xvntrc LTOSILCTOANRG

H FORTRAN 77 éyet évav uévo tino akepaiwr petafAncdy (integer, integer*4). Ou axéponor cuvhdwe
anodnxebovton cay 32 bits (4 bytes) petafBAntéc. Auté éyel cav anotéheoua dAec oL axépotes YETIUBANTES vl
nafpvouy Téc oto Sidotnua [— M, M] émouv M elvon mepinou 2 - 10°.

O tinoL petoBAntdy xivoluevne unodiacTtolric elvar 800 : oL amAés mpayuatikés (real 1j real*4) xou ol
rpayuatikés petafAntés Sindiis axpiBeiag(double precision 1j real*8). T cuvideic epapuoyéc 1 amhf axp(Betar
(real) elvon apxet duwe LTdpy oLV Xau eQapuoYEC o amontelton LPNAY axp(Beia ondte npénet va ypnotponoin el
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S axp(Betar (real*8). TuvAdwe ot amhéc nparypotixéc petofBAntéc elvon 4 bytes evd ot Simhc oxpiBetoc eivon
8 bytes.

Ed¢ Yo mpénel vor oNUELDTOUUE OTL 1) AUEAVOUEYY) AATNOT| TWV EQAUPUOYOY Yia Teplocdtept axp(Bela oToug
unohoYlopolg 0dhynoe oty dnuiovpyio UETAYAWTTIOTOY PE TNV duvatdtnta vo déyovion peyohbtepe YetoSA-
Ntéc, 1600 axépateg 600 xou xnthc unodiactolic. Etol ofjugpa dhol avelonpétwg oL UeTayAWwTTIOTEC UToPOoLY
va Stayetprlovtan petaBAntég péypl tetpanific axpifelag. ‘Etol ol napaxdtw Snidoeic elvon mAéov eQuetéc :

integer*8  Alota petaBintedv (Awmhf axp(Betar)
real*16 Aloto petointdy (Tetpoanhy axplfela)

3.3.4 H evtoly parameter

IToMéc otadepéc epgavilovtar ToAG cuyvd péoa oo mpdypoppd. Eivor Aoitdy emduuntéd va tig oploouye pia
(popd. HOVO GTNY 0pYT] TOU TPOYPSUUATOC XOL VO TIC YPNOLMOTOOUUE PETA OTay Hog ypetdlovtal. Auth v
douletd Ty xdvel 1 evtoly| parameter. Do mapdderypa 1o npdypopua ou eldoue mopamdve Yo utopodoe vo
elye ypaptel wq e&hc :

c234567
program circle
real r,area,pi
parameter (pi=3.14159)

c
c Read the real number r
c
read*,r
c
c Compute the area of the circle
c
area=pi*rx*r
c

c Print the result

c
print*, area
c
c End of the program
c
stop
end

To owvvraktiké Tne eVIoAg elvan :
parameter (6vopa=octadepd,...,ovopa=ctadepd)
Ou xavoveg yia TV Xphon tne eviohic parameter eivon oL e€N¢ :

o) H «petafAnmiy nou opileton oty eviohf parameter dev elvar mhéov petoBAnts odld i otadepd g
onofag N T dev pnopel vor aAAdEeL.

B) Mo «petaBAnthy unopel va eppavileton uévo oe pla eviolr| parameter.
v) H evtol parameter unaivel pw and tny npdTn EXTENECLUT EVTONA TOL TPOYPJUUOTOC.

O Baowol AdyoL mou yenolgonotolue tnv eviohy| parameter elvon 6t ToAD e0x0Aa UnopoVUE VoL IANIEOLUE TNV
T pog otadepdc mou eupoavileTtal TOAES Popéc Péoal oE EVal XWX, ATOPEVYOUPE TUYGY TUTOYPpPLX AT
xon 0 xWdixag efvan o edxoho va daPBaotel.
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3.4 Exgpdoeic, Avadéoeig

H amholotepn yopgy| pog éxppaong elvon 1 otalepd. Tndpyouv 5 Sapopetixol timol otodep®y oL AVTLO-
ToL o0y 0Toug 5 BlapopeTXoUE TOTOUC PETAUBANTWY TOU UTEPY LY.

Axépoueg Brtadepéq: 1, 0, -100, 32767, +15.

IMpaypetinég Ltadepéq: 1.0, -0.25, 2.0E6, 3.3333E-1. O ocuyPBoloudc «E» onuaiver 6t npénel vor moA-
Aamhaotdoovye v otadepd e 10 otn dhvoun tov aptdud ou axoloude! to «Ex. ‘Etol 1o 2.0E6 onuaivel
2.0 - 10%. T Tic otodepéc mou elvor ueyahUTERES amd TOV PEYUNDTEPO ETITPENTS TporyUatind oprdud Yo
npénel va yenoyomoindel dimhr axpifeia. O cvuBoliopodc elvan o (Siog ye Tic otadepés amiig axplBetag pe
Y Wévn Stagopd bt avtt yia «Ey umdpyer «Dy, n.y. 2.0D-1, 1.0D99.

Muyadixée Lradepéc: avonapactobviar e éva Leuydpl otadepdv(axepainv 1 mparypotidy) mou ywpllovta
pe évar xéppa xou epxetovton amd mapavdéoes, Ty. (2,-3)=2-3i, (1.5,9.3E-1)=1.54+0.93i. O nptoc
apuiude avtiotoyel oto mparypotind pépog xan o deUTEPOC GTO PAVTACTIXG UEPOS TOU ULYadixol aprduos.

Aoyixée Yradepéc: Ou hoyuée otadepéc nalpyvouy wdvo dVo Tiuéc :
.TRUE. (A\ndéc)
FALSE. (Teudéc)
IIPOXOXH: O tehelec mou nepuxheiovy Tic Tipée efvon amapaltntec.

Ytadepéc tOmoL Xapaxthpa. Yuvidug ol otardepéc auTtéc YpnotuomololvTon Gay SIEAVUCU Xopox TARMY Xal
xoholvtan oppabol yapaxtripwy(string). Anoteholvion and avdolpeto aprdud yopoxtipwy TOU €0WX-
Aelovtan og anootpbéoue, .. Kainuépd

Ot oppardol yapaxthpwy xou otadepéc TOTOL Yopothipa elvon evafolntes oo tixpd xon xepohala Ypdupota

3.4.1 Exgpdoeig
H amhobotepn €xgppaon €xel Ty Yopey :
Opioua Tereotnis Opiopa .. z+y.
To anotélecpa ploc éxppaong etvor €xppac xon unopet vor ypnotuonolndel ex véou oe yLo xauvoLpYLa EXPEIO:
x+2%y.
H oepd tov npd€ewv oty FORTRAN 77 yivetor ye tnv oxxéhouvdn celpd
** Y hwon oe Shvopn.
*,/ Ilohamhaciooude, Atalpeon.
+,- Llpbadeon, Agalpeon.

‘Olec autée oL mpdelg yivovion amo aplotepd-npog-dedid extée and v UPwor oe dOvaurn mou yiveto
and de€ld-npoc-oplotepd. e neplntwon mou YéNouue vor oANGEOUUE TNV CELPd TV TPAEEWY YENOLIOTOLOVUE
nopeviéoelc:

x+2%(a-y**5).
Y neplntwon auth ol npdéelc tov Beloxovatt péoa otic nopeviéoelc Yo exterectoly mpdta e TNV cuviin
oelpd xou peta Yo extelectolv oL umdloineg mpdéeic. ‘Olol ol moapandvew teAectéc elvon duadixol, dnhadn
amottovy dbo oplopata. Yndpyel xou 0 teleothAc e dpvnong: - o omolog amoutel €vo ubvo Oplopd, T.).
-x+2%a.
Oa mpénel va npooédoupe Wialtepa T ypRomn tou teleoth dalpeon / o onolog dlver tedelwe SiapopeTind
anoTteAéopaTa 6TaY Ypnowonolelton Ye axepaloug xat mparydatixols aplduolde, T.y.

5/2 Oo dcdoer ooy ATOTENCEPA 2 Xo GYL TO AVOUEVOUEVOD 2.5 .
5.0/2.0 Oa ddoel ooy anotéoepa 2.5 .
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3.4.2 Avddeon
H avdideon éyel v popen :
6vouo-uetaAntic=£€xgppaon

10 onolo gpunveleTal we eENC @ TPWTA amoTdTE To de&l uépoc xon M) T auth avardéteton ot uETABANTY oTO
aplotepd pépoc. H éxppaon ota dedld unopel vor neptéyel dhheg uetaBAntéc ol onoleg 6uws dev aAAdlouvy TN
xartoe Ty avddeot, Ty

area=pi*r**2.

H avddeon outh odAdlel To epeydpevo tng petoBAntrc area aAd dev aAAdlel Tic Tiég Twv pi xou T.

3.4.3 AM\oyn TOmov

‘Otav oe wa éxgpaon epgavilovton diapopetinod tOTou petafBintéc tote yiveton autéuata «odioyt| TOnouy,
.Y

real x
x=x+1

H FORTRAN 77 Yo yetotpéderl autdpata tov axépono optdud 1 oe mporypouxd 1.0 xon Yo exteléoel tny
npd&n. ‘Ouwc ot 1o TOAOTAOXES EXPEAOELS Elval XOAG VO xdvel O (DloC 0 TPOYPUUUATIOTAC TIC Amopal(TNTES
aAharyég TOmwy v petoBAntdy. o to oxond auté n FORTRAN 77 pog nepéyel and Wia oelpd ECOTEPXOY
ouvopthcewy ou pac Bondoly ot petatpony auth. Ot cuvaptioelc auté elvar

int Metatpénel éva nporypotixd apliud o axépono.
real, float Metatpénel éva axépoto apudud oe mpaypaTixs.
dble Metatpénet éva mporypatixd optdud oe mparypotixd aptdusd diniic oxpBeloc.
ichar Metatpénel €va Yapaxthipd o€ axépato.
char Metatpénel €va axépoto e YApaxXTHE.
Y.
real x,y
real*8 w

w=dble (x) *dble(y)

Ynuetwon. T neplocbdtepec TAnpopopieg oyeTXd Ue AUTEC TS cLVAPTAOELS Vo TIPETEL Var avartpégel xavelc
070 oyetxd BBA0 0dNYIOY TOU YETAYAWTTIOTH IOV YENOWOTOLEL.

3.5 Aoyweg Exgpdoeig

O hoywée exppdoeic nafpvouv povo dvo twée : .TRUE. 4 .FALSE.. M Aoy éxppaon unopel va mopoydel
ouyxplvovtag aplduUNTIXéC EXPPAOELC YENOWOTOLIVTIC TOUC TOPAXETE TEAEOTES OXE€0TS
.LT. (less than)
.LE. (less equal)
.GT. (greater than)
.GE. (greater equal)
.EQ. (equal)
.NE. (not equal)
BM\énouye Aowndy 6t dev pmopolpe va yenowonololpe oty FORTRAN 77 oGuBola cav < | = yia va
xdvoupe ouyxploelc oAAd Yo TEETEL Vo YPNOWOTOLOUHE TIC THPATAVEW CUVTUACES TWV 2 YPOUUATOY TEQLX-
Aewdpevee améd tig tehelec!!! O hoyuég exppdoeic umopoly Vo GUVSUAGTOUY PE TOUS TARUXATL A0Y1koUS TEAEOTES

NIV VIAA

AND.  Aoywé <KATy.
.OR. Aoywxd «Hy.
.NOT. Aoywé <OXIy.
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3.5.1 Aoywéc MetafAntéc xou Avadéoelg

Ou hoywée twée anodnxebovtar oe Aoyixée yetoBAntéc. H avddeon eivon avdhoyn authc tne aptiuntxic
avddeonge, ).

logical a,b
a=.TRUE.
b=a.AND.3.LT.5/2

H oelpd extéleonc twv «mpd&ewvy elvon onpoavtixr omwe BAénovue and tny debtepn avddeon. O xavévog eivan
6TL oL apLIUNTES EXPPACELC AMOTYOUVTAL TPWTA, HETA oL TEAEGTES Oyéomg xou TENOC oL Aoyixol tedecTéc. 'Etol
N T e weTaBAntrc b oto mapandve mopddetyuo Yo eivar JFALSE..

3.6 H evtoAy IF

‘Eva onuovtind xopudtt (o YAOooUC Tpoypouuatiopol elval ol evtodés vro ouvinkn. H méd anin tétow
eviol) oty FORTRAN eivan 1) evtold IF, 7 onolo €xel moléc poppéc. H mé amhi and autée elvar 1 e€A¢ :

it (Aoywe Exgpaocn) Exteréown Evtolt,

H ropamdve evtold npénel va Beloxetan otn (S ypappr. To enduevo nopdderypoa unohoy(ler tny andhutn Tiun
TOU X

if (x.LT.0.0) x=-x

Av ypedlovton va extelecToOV opandve and pla evioréc péoa oto if 61 10 cuvtoxTxd TNg evioriC elvar
10 axdioudo,

if (Aoyuwe Exgpaon) then
ExteNéowec Evtoiég
endif

H mo yevueh wopen tng evtohic elvou :

if (Aoywe, Exgpaor) then
ExteNéowec Evtonég

else

if (Aoyuwe Exgpaon) then
ExteNéowec Evtoiég

else
ExteNéowec Evtonég
endif

H pon e extéheone elvar amd ndve mpog tar xdtw. Ol exgpdoeic und cuvdixn anotiolvTal oTr oelpd Péypet
xdmolo amd autée va efvan adndnc. Téte extelolvtar 0 oyetixéc eviohéc xan 1 extéheon ouvey(letar Ye Ty
evtoly| tou Bploxeton yetd to endif.

3.6.1 Pwlhaouéves eviorég IF

Evtolég ye if pmopodv va umdpyouv n ulo yéoa otn AN ywelc xavéva mpdBAnua. T vo unopolye va
daBéloupe mo edxola TOV xWAXA Elval XAAG VoL YPTOLLOTIOLOUPE TOL OIAPAiTNTO XEVE OTY QYT TWY EVIOADY,
OTIOC OTO TOPAXETE TOPADELYUA
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if (x.gt.0.0) then
if (x.ge.y) then
print*, ’ x is positive and x >= y’
else
print*x, ’ x is positive but x < y’
endif
else
if (x.1t.0.0) then
printx, ’ x is negative ’
else
print*, ’ x is 0’
endif
endif

Fevixd Yo mpénel va amogebyoude vor Ypnoulonololue guwAtacuéva if oe moANd eninedo yiatl Tar mpdryuoro
yivovton ToAG Ypryopa SUoxoha vor To TopaxoAoLIiCOUYE.

3.7 Avaxuxiooeg, (LOOPS)

T Ty enavalopBoavouevn eXTéAeaT TAPOUOLDY TROYPUUUATWY XPNOWOTOWUUE avakukAdoers. Av yvwplleton
xdmotat AT YADooo npoypauuatiopol urnopel va £xete el tic avaxuxhooe, for , while , until. H FORTRAN
77 €xer uévo v avaxvxhwon do. H avoxdxiworn avth avuotoryel otny avaxdxhwor for otic dAiec YAbooeg
npoypapuatiodol. Ou dhheg dopég avoxbxiwong unopoly va emteuydoldy Ye tny xpefion twv evioAwy if xa
goto.

3.7.1 Avoxuxiwoeic do

H avoxdxhwon do ypnowonotelton yior oamh xatapétpnon. To nopoxdtw mapdderypa unoloyilel to dlpolopa
TV oxepalwy and to 1 uéypl 10 n, 6mou n efvol PLd oxéponal PETABANTH ToL €xEl TEPEL XATOLL T,

integer i, n, sum

sum=0
do 10 i=1,n
sum=sum+i
10 continue
print*, ’ sum= ’, sum

O oprduoe 10 etvon plor etxétta eviodfic. uvAdwe oe éva mpdypouuo Yo LTEEYOUY TOANES AVOXUXADCELS Xl
evtolég mou o yperdlovton xdmota etxétta. Efvar eudivn tou mpoypappatioth) va avadéoel o xdlde tétola
evioly| plor xon wovaduer etixétto. H apudunted) T tne xdlde etiéttag dev €yel amoAbTtwe xopuio onuactia.
Treviupiloupe 6Tt oL oTHREC 2-5 elvan amoXAEloTINd xan Uévo Yia TNV Yeron Twv eTxettdy. H yetofint
avaxAWoNE Tou yenoldonotelton and v do awdvetar autopata xotd 1 ot Sopxelo tne extéieonc. To
TAPAXSTE XOUPATL TPOYPduHaToE TOTWVEL GAoUg Toug dpTioug aptdpols avdueoa oto 1 xou 10 pe @pdivouca
oelpd:

integer i
do 20 i=10,1,-2
print*, ’i=’,i

20 continue

H yevued yopey| wiag avaxbxiwong do elvon 1) mapaxditew :

do label var=exprl, expr2, expr3
statments
label continue
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6mou label eivor 1 etxétta, var elvon n petaBAnth (Selxtng) e avoxdxhworne xou N omolo Tpénel vo gl
vou axépanog, exprl efvon 1 apye] Tr tng var, expr2 n tehd TR tng var xou exprd elvar 1 povdda
petoBoric(Bua) tne var.

Iapaznpnoes

1. H tun tou deixtn avaxxddwong dev mpémel vor ahhdlel and dAAeg evioléc péoa oty (Biot TNV ovoOXAoT).

2. TIohhol petayhwttiotéc FORTRAN 77 emitpénouy to xAelowo tne avoxdxAwone pe tny eviohy| enddo.
To mAeovéxtnua oe auth TNV nepintwon elvan 6Tt dev ypelaldpaote TAEOY ETXETTA YL Vo XAE(COLYE TNV
avoOXAWaoN, .Y

integer i

do i=10,1,-2
print*, ’i=’,i
enddo

3.7.2 Anakukl’wseic While

Oi anakukl’wseic auto’u tou t’upou den uposthr’izontai apo thn FORTRAN 77 all’a sqed’on ’oloi oi metaglwt-
tist’ec peri’eqoun thn dom’h aut’h. Ax’izei loip’on na do’ume thn anak’uklwsh aut’h, to sunaktik’o thc
opo’iac €’inai,

while (logical expression) do
statments
enddo

1 EVOAAa(TIxd

do while (logical expression)
statments
enddo

Ou evtolég e avaxdxdwong Yo extelobvton €@” ocov 1 LI Tapauével ohndrc. Xtn nepintworn nou
o yetaylwttothg dev utootnellet Ty avoxdxiwor while téte unopolue va ypddouyue évay Lood0vopo xOIxa
xdvovtag yeron twv eviodoy if xou goto. To yeviud ocuvtaxtixd o auth Ty nepintwor elvon

label if (logical expression) then
statments
goto label
endif

To napaxdtew mapdderypa utohoy(lel xou TOTWVEL GAeg Tig BUVAPELS Tou 2 Tou elvon Wixpdtepeg 1 loeg Tou
100. H mpytn vhonolnon xdvel yprion tne avocdxhwong while eved 1 debtepn elvon pe v xpriomn wwv eviohdy
if xou goto.

c Use of while loop

c
integer n
c
n=1
do while(n.le.100)
n=nx*2
print*, n
enddo
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c Use of if and goto
c
integer n

n=1
10 if (n.le.100) then
n=n%*2
print*, n
goto 10
endif

3.8 Awvoopata, ITivaxeg

Tty enfhuon ToAGOY TpolAnudtwy ypewdlovtal téco o diaviopota éoo xou ol nivaxec. H dopd g
FORTRAN nou yewpileton autd elvan 1 array. ‘Eva yovodidotato array eivon évor didvuopa xon évar dddotorto
array elvon évag mivoxag. T vo xatavoricoupe TAfpws Ty Soun autr dev mpémel va Yvwpellove uévo to
oLVTAXTXG TNG OANS xou Tov Tpdmo e Tov omolo 1 FORTRAN 77 anodnxeder otny uvAun toug mivoxeg xou o
Sravboyara.

3.8.1 Awviopata

To didvvoua etvon n amhoVotepn dour| xou dev elvan timote dAAo Tapd wid axoroudio and otolyelo T onola elvon
amodnxevpéva dadoyixd otn pviun. Lo nopdderyuo n dHAwon

real vec(20)

dnAdver 6L 1 petoBAnTy| vec efvon €var didvuopa wixoug 20 and mporyuotixée uetaBANTég, ue dhha AdyLla To vec
anoteleitan anéd 20 mparypotixole aplduolc anodnxeuvuyévous dadoyixd otn uviun. Kdbde otouyelo tou mivoxa
elvor piar Eeywplot petaBInTh. Avagepdpuacte oto otolyelo i tou Staviopatoc vec we vec(i). Ta Stavdoparta
ot FORTRAN aptdpotvton and 1 xou ndvw. Apa o mpdroc apidude oto didvuopa elvar o vec(l) xat o
tehevtafoc o vec(20). Yrdipyel 1 duvatdtna va oplooupe tny dixt| pac aplBunon oe éva didvuopa :

real b(0:25), weird(-23:121)

Y10 mopddelypa autd 1o b elvar éva Sidvuopa ye 26 otouyela xan 1 apldunct tou Eexvd and to 0 xon XoUTaAHYEL
oto 25, evdd to didvuopa weird €yer urxog 145. O tbnog evég Siaviopatog unopel va elvon évag amd toug
Baowxoieg tinoug dedouévwy nou unootneilel  FORTRAN 77, .y

integer ka(10)
logical aa(0:1)
real*8 x(100)

To mopoxdtew mopdderypa amodnxedel o TeTpdywva twv 10 TpdTwy apriudy oto didvuoua sq.

integer i, sq(10)

do 100 i=1,10
sq(i)=ix*i
100 continue

Eva ouyvé Ao oty FORTRAN efvor xdmoto xouudtt tou xoddixo va npoonordel vor mpooneAdoer ototyela
Tou davbopatoc Tou Bploxovartt €€w and to Gpla Tou davbopatog N dev €youv optotel. Efvon eudivn tou
TPOYPAUUUATIOTH Vo amo@Uyel TETolo Adrdn Yiog xon 0 HETAYAWTTLoTAC eV elval o Yéom var Tar avary Vwploet.
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3.8.2 Ilivaxec

Ou mivaxeg elvar moAs onpavtixol otn Tpappixr AlyeBpa xou mohd cuyvd ypnolonotodvtal ot TEdEn yio
v ulomoinor dapdpwy douwdy dedouévwv. O mivaxeg avomapactodvion cav dididotota dtaviopata. [
napdderypa 1 dSHAwao,

real aa(3,5)

dnhdver éva Sddotaro nivaxa pe 3*5=15 otouyeio. O mivaxac avtdc €xer 3 ypauués xou 5 othrec. Ou Selxteg
TWV TVAXwY propoLy va €yxouv audalpetn apldunon. To yevixd cuvtoxuxd elvon

TOT0C bvopa(XdTw-Expol:mdvew-dxpol, xdtw-dxpo2:ndvw-dxpo2)
ME OUVOAXS opliud oToLyElwY
Awdotaon=(ndve-dxpol - xdtw-dxpol + 1)*(ndve-dxpo2 - xdtw-dxpo2 + 1).

Yuvidwe ot FORTRAN 3nAdvouye mivoaxeg pe deyolltepr Sidotaot and out Tou TpayHatxd Yenot-
pornololue, to onofo elvar anoAltwe vouwo, xou o Baoixdg Aéyog elvon étt 1 FORTRAN dev €yer Suvouuxd

TAPAYWENION PVAUNG, T.X-

real a(3,5)

integer i, j
c
c Uses only the upper 3 x 3 part of the matrix
c

do 20 j=1,3

do 10 i=1,3
a(i,j)=real(i)*float(j)
10 continue

20  continue

Ta ootyela Tou vronivaxa a(1:3,4:5) dev éyouv opiotel. Aev mpénel va unodécoupe dtt ot oToLyeio aUTd 0
METAYAWTTLIOTAC €xel BdAeL v Ty 0, mopdho &t ToANOL YETAYAWTTIOTES TO XAVOLY aUTO, AANS byt 6oL

3.8.3 Anodixevon mvéxwyv ot FORTRAN 77

H FORTRAN amodnxebet toug nivaxeg cav pid axohoudlo ototyeinwv, eldixdtepa n anodnxedor yiveton kard
otikes. Etol 670 mopandve mopddetypa uetd to ototyelo (3,1) oxoloudel to (1,2) xou to unéhoino e 2n¢
OTAANC, UETE 1) 3N OTAAN x.0.X.

Ac Yewpriooupe Eovd 1o Tapamdve TAPESELYA GTIOL XPNOLLOTOLOVUE HOVO TO TIEVK 33 XOUUATL TOU Ttivaa
a(3,5). Ta 9 autd otoryela Yo anodnxeutoly ot oewd otic 9 tpwtec Véoelc uviune, eved ta utdloita 6 dev
xenotponowivtar xadohou. H amodxeuvon auth elvon Wovixr o xon tor otolyelor mou ypewallouaote elvor
amoUnxeupéva dlodoyxd ot pviAun. O PBaowde Adyog elvan otL 1 mpwtevovoa fidotaon, dnhady| o aprdudc
TWY YPOUUWY, ToU Tivoxa Tou €youpe dAGaEL lvan {on ye v Tpwtebovoa JJoTACT TOU TvoXa TTOU XENOL-
porotoue. Autd Suwe dev ouuBaivel cuyvd xou cuvidug 1 Tpwtebouca SidoTtaoT Tou Tivona eival ueyaAlTepn
and TNV TEWTELOVCY SLACTACT] TOU TVUXAL TTOU TEAYHATIXS. YPNOWOTOOVUE, UE ATOTENECHA O THivoXag VoL Uny
amotnxeteton o ovunayy poper. T nopdderyua av efyape v Shhwon a(5,3), téte Yo unhpyav 2 aypnot-
pomolnTteg xevég VEoeLC PVAUNG AVAUESH OTO TENOC TNC ULt OTAANG Xa o1 oY) TNG ENOUEVNC, uTtodéTovTac 6Tt
XETNOLHOTOLOUUE THAL UOVO TO Tdve 323 xopudtt Tou Tivoxa.

3.8.4 TIlivaxec IToAanAmy AldcTACEWY

H FORTRAN 77 yoc emtpénet va dnhdoouye miivaxeg uéypt 7 Siaotdoewy. To cuvonctixnd xou 1 amodfxevon
TWV TWVAXWY VTV efvar avdhoyn ue autr twv Do TATwY TvdXwy oL eldaue Topamdve.
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3.8.5 H evtolq dimension

H evtol autr] pog divel vay evahhaxtixd oo Yo vor dnhdooupe dtavioporta xon tivaxee ot FORTRAN
Or eviokég

real a, x
dimension a(10,20), x(100)

elvan 1oodUvopeg ue

real a(10,20), x(100)

3.9 TYronpoypdupota

‘Orav évag xdduxag elvon apxetd yeydhog yivetaw d0oxolo va tov mapaxorotinooupe. O xddixeg tng
FORTRAN rou Aovouv aptduntixd, yeydio npoBiiuota eivor apxetés Ythddec ypouuéc. O pévoc tpémoc yio
v dwyelpnon TéTowy PEYIAWY TEOYPAUUUATOVY ElVAL YO TO OTAOOULUE O TOAAG WixpdTepa xouudtiar T onolo
AéyovTan umompoypduparca.

‘Eva unonpéypappa elvon €var uixpd mpdypoppa To ontoflo AoveL €va TAowe oplouévo utonpdBAinua Tou xupl-
¢ TpofAjuatoc. And Ty GAAN pepid ot éva UEYAAO TPOYPUUUa YEEWGLETAL opXETE SUYVE vor AOGOUPE TO
Do axpBie TpdBAnuo oA pe diapopeTind dedouéva. Etol avtl va Eavaypdgpouue to (Bio axpBde xdduxa,
AmAOC XOAOUPE To UToTPOYpaa e dtapopetixd dedouéva elo6dou. H FORTRAN éyel dGo diapopetind eldn
unompoypopudTwy 1 Yuvaptrijoes xon Ynopovtives.

3.9.1 XvvaptAceig(FUNCTIONS)

Ot ocuvapthoeic tne FORTRAN elvon apxetd dpotec pe tig pordnuatixéc ocuvoptioelc, xot ol dUo malpvouy
€va GUVOAO TIopaETR®Y oo £{COS0 Xl ETLOTEEPOUY Wid T xdmolou cuyxexpiuuévou tonov. Ytn FORTRAN
undpyolV oL cLVaETHCELC TIou opllovtan amd Tov YEHOTN oL OL €TOLEC CUVHPTACELC OL OTIO(EC UTOPOUY Vo
xenowomnotndoly avd ndoa oYy, ).

x=cos(pi/3.0) .

Y10 mopdderypo auTo N cos  elvan 1 €Todn cuvdpTnon Tou unohoyilel To cuvTovo Tou oplopatoc. XN
Tpoxeluévn tepintwaon to x Ya ndpel v T 0.5 €@’ 6oov €xouye dwoel oTo pi=n TNy cwotr Y. Edo Yo mpénel
va. onuetwooupe 6t 1 FORTRAN 77 dev éyel étoydec otadepéc. Ymdpyouv mOAAEC €TOWEC CUVAPTATELS, Yo
Tov AT xatdhoyo Ja tpénet vor cuBouleutel xavelc Tov 0dnYd YproNng TOL YETAYAWTTIOTH oL YenodomoLel.
Ioponedtey avopépoupe depixée amd Tig o Paoé €ToES CUVIPTATEL :

abs Anéhutn Ty,

min Mupdtepn TH.
max MeyaAUtepn Tiur.
sqrt Tetporywviny pilo.
sin Hyitovo.

cos Yuvnuitovo.

tan Egontouévn

asin To6Zo nuitdvou.
acos Té6Zo cuvnuitovou.

atan Té6Zo epantopévnc.
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exp Exdetind (Quoxd).
log Aoydpripoc (puotxdc).

O\ nopamdive cuvapthoels elvan autéd tou Mue Paoikés. Kdle pla and auvtée €xel to 8ixd tng tino anoteréo-
partog. ‘Etol o ypfiotng Yo npénel va elvon mpooextindg wote to oplopata oTic cUVapTAoES AUTES Var avTtamoxpl-
vovTol 6T0 TON0 AnoTENECUATOS TIOL TTAREYEL 1) XddE cLVEETNOT. XT0 TEOTYOUUEVO TIoRAELY o TO X Xa pi untopel
va elvon efte amiig axpiBelag elte dimhg, ondte Vo mpénel va ypnowwonoloVue Ty XxatdAAnAn tapahhoyy Tng
Baoixhc ouvdpTnoTg €ToL WOTE VO CUPQWYEL 6 TUTOC AMOTEAECUATOC UE AUTO TWV OPLOUATWY, T.X.

real*8 pi, x
pi=3.14159d0
x=dcos(pi/3.0d0)

BXénoupe 61t otny nepintwon mou oL petaBintée etvon dimhAc axplBeloc Yo npénel va ypnolonoticouue Ty
napadharyy| T cos Ty deos yio v dpoupe to anotéAecpa oe DA axplBeta xarddg enfong xon otic otodepée
Yo mpémel var tpootedel oto téhog 1) évdeEn dO.

Ac dolue tdpa Tic ouvapTioelc Tou pmopel va oploel 0 yphotne. Zexwvdue pe éva mapdderyuo. Evag
METEWPONGYOS Yidl id oLYXexpUUéVn Teptoyn €xel Bpel éva povtélo B(m,t) to onolo petpd to Goc tne Beo-
yémwwone. ‘Etot 1o B elvar 10 1006 e Bpoyhic, m elvor o uivag xou t elvan wid nopduetpog mou eEoptdtol omnd
v Yéomn g neployhc. Aoopévou hotndy tou t o Yéaue va unoloyicovue Ty ethota Bpoydntwon.

‘Evoc tpénoc vy va Aooovue 10 mpdfBinua dar fitay var ypddoupe pia avaxUxAwoT Téve oe dAOUC Toug
uhivee xou va adpoloouye Tic Twég e B. Aol o unoloyiopoc e tiwic tne B elvon ave&dptnto npdBAnua etvon
Aoy var Ty vhoToliooude cav cuvdptnot. To xuplwe Tedypouua elvar :

c234567
program Rain
real b, t, sum
integer m

¢]

Read the parameter t

read*, t
sum=0.0

¢]

Loop over all months

do 10 m=1,12
sum=sum+b(m,t)
10 continue

c
c Print the total rainfall
c

print*, ’ The annual rainfall is :’, sum
c

stop

end

EmunAéov 1 cuvdptnon B npénet va oplotel cav yia cuvdptnon FORTRAN . O t0roc mou Berixe o yetewpoldyo
elvar 0 e€hc :

L(m?+14m +46) t>0
— 10
B(m,t)—{ 0 <0

H avtictoyn ouvdptnon ot FORTRAN eivon :
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real function b(m,t)
integer m

real t
c
b=0.1%t* (m**2+14.0%m+46.0)
if (t.le.0.0) b=0.0
c
return
end

BM\énouye 6t 1 dopr| tne cuvdptnone elvon tapdpoLa pe auth Tou xupiwe tpoypdupatoc. Ot Bacuxéc dwpopéc
elvou

o) Ot cuvapThoelc €xouy cuyxexpluuévo Toro. O tinoc awtde Yo mpénel vor Snhwlel xon oto xuplws TEod-
TP

B) H wyuf mou emotpépouy mpéner va amodnxeutel oe pio petoAnth e to Bo axpBde dvopa pe v
ouvdpTnom.

¥) Ot cuvoptioelc TeEAeWdVoUY e TNy evtoléc return,end avti stop, end.

Yuvodilovtag 10 Yevxd cuvtaxtixd wac ouvdptnonc FORTRAN 77 eivar 1o axdroudo,

toro¢ function évopa(Alota - petaBAntodv)
dnhdoeig

EVTOAEC

return

end

H cuvdptnon npénet va dnhwidel ye tov owotd 10mo oty povdda mpoypduuatog mou xokeltar. H ouvdptnon
amAd XaAelTon YENOWOTOLOVTAC TO OVOUd TNE ot Ye Tig Tapauéteoug. O %ddixag mou LAomolel Ty cuvdptnon
tomovetelton YETA TO XLplwe TEdYEaUUaL.

3.9.2 TYropoutivec(SUBROUTINES)

Muw cuvdptnon oty FORTRAN énec elape unopel vo eniotpédel wia Tn. Luyvd o 9éhape vo emotpéd-
OLUE TOPOTAVE amd Pia TWES, oG xou Uepnés popéc xopulor TwAl!! T 1o oxond autd yenoyonoloVue Ty
dopr| tne umopoutivag, (subroutine). To cuvtoxtixé eivor to axdhovdo :

subroutine évoua(Aota-opiopdtwy)
dnhdoec

EVTOAEC

return

end

IMopatneoduot 6T oL UTOPOLTIVES SeV £x0UY CLYXEXPWIEVO TOTO XAl CUVETAC BV UToPOUY Xal SEV dNAWVOV-
TOL 0T LOVASA TPOYPAUHATOS ToU xohoUvTaL. AVOUPE Tapoxdtew €va amhG THPAdELYU PLOC UTIOPOUTIVOC TTOU
avtohAdlel Tic Tpéc d0o axepalwy PETOBANTMY.

c234567
subroutine iswap(a,b)
integer a, b

c

c Local Variables
integer temp

temp=a
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a=b
b=tmp

return
end

IMapatnpoluar étL udpEyouy dVo eWdY ueTaBANnTéc otic dnAwoelc tng uropoutivag. Ilpdta dnhdvouue Tic

petapAnTés ewaywyris/eaywyrisc Snhadn tic uetoBAntéc oL onoleg elvan XoWEC 6T LTOPOUTIVAL XL 0TO XOPUATL
ToU TpoYpEduUaTOC oL Xahel TNV uTopoutiva. Emeita SnAdvovion ol tomkés petafAntés Snhadn ot yetoAntéc
Tou yprowonoodvTal Povo and TNy utopoutiva. Mropolue va ypnouonoloue To (St ovopaTa PETABANTOY
o€ didpopeg LToPOUTIVES xou 0 YeTayAwTtoTic Fa avayvwploer 6t elvon diapopetinéc YeTABANTEC ToU amAdC
oupBaivel va €éxouv to (B0 Gvopa.
Ynueiwon. H FORTRAN 77 ypnotwonolel to Aeyouevo kdAeoua katd avagopd étav xalel Umopoutiveg xau
Oyt 0 kdAeopa katd T} TESYUO TTOU ONUAiVEL 6TL OTY) UTOPOUTIVAL BEV TIEPVOUY AIADC Ol TWEC TWV OPLOPATOY
A& ot dievdivoelg TNE PVAUNE TV optopdtwy autey. Tu axpBig evvoolye yiveton dueca xotavonté ue to
TaPASITe TUPAdELYU :

c234567
program call
integer m, n

m=1

n=2

call iswap(m,n)
print*x, m, n

stop
end

"Onwc eldaye mapandve 1 utopoutiva iswap avTaAAdoeL Ti¢ THES dU0 axepa(wV, ETOL TO AVUPEVOUEVO AOTENECHA,
Tou Tapamdve xddxa elvon 1 2 1. Av y FORTRAN 77 éxave anhwg kdAeopa xatd tipr t6te 10 anotéAecya
Yo Aray = 1 2, dnhadh or tée twv YetaBAntedy Yo napduevay auetdBinteg. O Aoyog elvon dtL pe 10 kdAeopua
katd T ol TWég twv m,n aniwg Yo avtiypagdtay ot utopoutival xou onolddnnote ahAayy| Tou ETLPEREL 1)
unopoutiva oTic uetaBAnté dev Yo nepvoloe Tow oTto xuplee Tpdypouua. Oa TEENEL Vol ETLOTUAVOUUE €3G 6Tt
YeeLdleTon XATOLo TPOCOY T £TCL WOTE VO PNV XPNOLUOTOLOVUE XSmOl and TiC HETABANTES ELGGB0L GV TOTLXN
peTABANTY o Wia unopoutiva, Tpdiypa tou Yo elyel avemdOUNTo AnOTEAEOUATA.

3.10 Evtoiéc Ewcddouv/EE630u

‘Eva onuavuxd xouudtt evée npoypdupatog elvol aglepwuévo otn emixovwvia e to Yprotn xat méd ouy-
xexpruuéva ot elcodo dedopévwv xou e€aywyt| anoteheoudtev. Lta nopadelydoata nou €xouus del uéypl twpa
g€youpe yenotpornotioet tig 6 ouvildec evioréc tne FORTRAN 77 tic :read xou print.

3.10.1 O evtohéc READ, WRITE, PRINT

H evtol read ypnowomotelton yior Ty elooywyy| dedopévwy evdd oL evioléc write, print yia TNy eupdvion
dedopévwy. H amholotepn Yop@r Twv evioAdy autdy glvan 1) e€X¢ :

read(apyelo, Tpénoc) Mota-petoaBAnTtdv
write(opyelo, Tp6m0C) NoTo-UeTaBANTdY

To apyeto xon Tpdmog elvon Quowxol apripol xou xodopillouv o pev v povdda opyelou and/otny onola Yo
drofaotoly/anodnxeutody ot petafBAntéc, xar o dAoc Ty Hopet pe v onola Yo SwoBactody/anodnxeutoly
oL petoBAntée. Ileploocdtepeg Aentouépeieg divovtan oty endUEVY TTapdYRAPO.

Efvor duvatd vor amhonoticoupe oaxbual TEPLOCOTEPO TIC EVTONEC AUTEC YPNOWOTOWYTIC doTeploxols (*)
1600 Yl TO apxeio 660 xal YLa TOV TPJmo,
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read(*,*) Moto-petaBAntdy
write(*,*) Nota-petoBAntody

H mpcdtn evtorf) anhd dBdler amd 1o mANxTeoAbYL0-006vr Sedopéva xou Tor xatayweel oTic ueToBANTES TNne
AMota-petafAntdy, eve 1 debtepn eupavilel 1o tepieyduevo Twv PeTaBANTodV Tne Alota-petafAntdy otn 0dovn.
H mé amh\y| popet| tne evtorfc read eivon

read*®, Aota-petoAntdv

Enfone unopotye va eygaviCouvye anoteréoyata otn 06vn ye v Bordeia tne eviohic print, dnwe €youpe #dn
x4vel péypl Thpa ool TapadelypaTaL,

print*, NMoto-yetoBAnTddy
print*, MrAvupo’

H evtolf auth) anhd epgaviler ot 006vn 10 nepieyouevo twv YeTaBAnTtdy 1) epgavilel étL undpyel avdueoca
OTIC AMOOTPOPOUC, 6w pag delyvel To delTEPO MoPddELYUAL.

3.11 H evvory FORMAT

MéypL tddpa otar mopadelypata mou €youue del Sev YPNOLWOTOLACOUE XAVEVAL IOLUTEPO TEOTO YLoL VoL EXTUT-
WOOUUE TO TEPLEYOUEVO TV UETUBANTAOV 1 VoL ELOAYOUUE SEBOUEVAL JE XATOLO CUYXEXPWUEVO TEOTO. LUy Vv O
npoypoppatiothc Yo fidede va eugavioet /diaBdoer 0 xdBxac xdmoleg petoBintéc pe wo ialtepn popprh. T
10 oxon6 aut6é 1 FORTRAN 77 éyel v eviolf format. H evtoly auth elvon 1 (Sl té600 Yo tny gloodo 600
%o TNV epdvion dedouévev. To cuvtomtixnd elvan :

read(* , labell) Aoto-petoBAntddv
labell format( x®dixoc )

write(* , label2) Moto-yetafSAntdy
label2 format( x8uxoc )

Evo amAé mapddetypa : 'Eotw 6t $€louye vo tinwoouye plor axépota eTaBAnTy| oe éva tedio 4 Yéoewv xou
pLoL Tpary ot HETOBANTH PE TNV Hop@n) otadepric unodlacTorric oe nedio 8 Véoewv ye 3 dexodind Pnepla.

write(* , 100) k, a
100 format(i4 , £8.3)

H el oy tou ouyxexpippévou aprduod etixétroc (label) eivor audaipetn. Meto tny MéEr format oxoloudel
0 TPOTOC Popponoinons Twv YeToBANTOY Tephetdyevoc and napeviéoeic. To i4 dnhdvel 6t Yo Tunwdel vac
axépanog TAdToug 4 Y€oewy, eved to £8.3 onpalvel Eva mparyuatind aprdpd TAdToug 8 YEoewy £x Twv omolwy ot
3 elvow yio o Sexadind Pnpla. H eviohr format pmopel va Bploxeton onoudrinote oto npdypopua. OL cuvidelg
Tatixéc elvon

o) elte n eviof format Bploxeton opéowe petd and to avtiotolyo read/write,

B) eite dhec o1 eviorée format Bploxovton yall o apyf R téhoc tou npoypduuartoc.

3.11.1 Tpomor Moggonoinong
Or w6 ouvidelc tpdmoL Yopponoinong elvan :
A T oppadoic yapoxthpwy.
D T mpoarypatixole aprdpoie Simhic axpifetac, exdetxy) avanapdotoon).
E TI'a mpayyotixolg aprduole, exdetind avanapdotaot).

F T mparypoatixolg apriuoic, poper otalepric UToSLHOTOAYC.
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I T axepafouc.

X 'Eva xevo.
/ AXhory# ypopphc.

O xwdwéde F dnwe xon ov D,E, €youv ) yevue] yopg?| : Fw.d émov w elvon évag axéponog aprdudc mou
dnAdver To TAdToC Tou aprdpol xan d elvan évac axéponog Tou INADVEL Tov aprtud Twv oNpovTXGY PNnelwy Tou
Yo yenoonomdoiv. I'a Toug axepatioug SnAdvouue uévo to TAdTog Tou apLiuol, ondte To cuvTaXTIXS elva,
Iw. ‘Oyota oppadol yopaxtipwy tpocdiopllovtar and Aw odAd cuvAdwe To TAdTog Tou Tediou TapahelneTo.
Av évac aprdudc 1 oppardog yopaxtipwy dev umopel va yeuloer ohdxAnpo to tedlo téte npootidevtal xevd ota
aptotepd Tou apLdpol agol éyouue SeZld atolynom. T var agprioovue xevd (optlovtine) ypnotponololue to nX
6mou n efvar 0 apldudc Twv XeVAY Tou Vélouue va Bdhovue. Av nopoleldpoupe to n téTe unotidetan 6t n=1.
Enionc av 9éhovye va yetagpepdolye oe véa ypoppr divouye : / . Kdde / avtiotoryel xou oe véo ypouu.

Iapabdetypara Or nopaxdte eviokéc

x=0.025

write(x , 100) ’x=’,x}
100 format(a,f)

write(* , 110) ’x=’,x
110 format(a,f5.3)

write(* , 200) ’x=’,x
200 format(a,e)

write(* , 250) ’x=’,x
250 format(a,e8.1)

Yo ddoouv T €€Rg amotEAéoUATA

x= 0.025000
x=0.025

x= 0.2500000E-1
x= 0.3E-1

IMopatneHoTe Ta XEVA TOL LTHPEYOLY UTPOCTY UG TO TPWTO TUPABELYUA XAk OTL TO GTAVTAPT TAJTOC Tediou
yioe Toug mparydotiole ot FORTRAN 77 eivon 14. Enlong and tny 41 nepintwon tou nopadelyuatog BAénoupe
ot n FORTRAN 77 axolouldel 10 xavéva otpoyydievong énou ta gnpla 0-4 ctpoyyulonolobvtor Tpog Ta
xdtw eved Tar Pnela 5-9 mpog To Tdvw. Xe autd mopddelypo xdde evToly write ypnoulomolel EexwploTr EVIOM
format. Ané tnv dAAn pepld elvan amohltwe cwotd ToANES eviokéc write X read va yenowgonololy Ty (Sl
evtoly| format, autéd elvon dAAWOTE évar amd Ta YeyaAUTepa TAeovexTHUOTa TN, Miar evoloetixy| yprion e
format elvou :

x=0.025
y=1.12575
write(* , 999) x,y
999 format(’x=’,£8.3,/,’y=’,el2.6)

Ya dwoel

xX= 0.025
y=0.112575E+01

3.11.2 ’'Eppeoceg AvaxuxA®oelg

Ac dolue éva Aiyo md obvieto moapdderyua. Ac unolécouue 6Tt €youpe éva didlaoTato Tivaxa e axepaloug
xou YENOLUE VAL TUTCOUKE TO TAVE ApLoTePS uTomivaxa pe didotaon 5210 pe 10 apripoic oe xdde pia and tig
5 yeaupéc. H vlomoinon propel va yiver we e€rc
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do 100 i=1,5
write(x , 200) (a(i,j),j=1,10)
100 continue
200 format(i6)

Ye auté To Tapdderypa €xouue plo SUUEST) Vot DAWST| TEVL GTIC YPOUUES TOL Ttivonar xou YLt épjieon avakkA-
won Tdvew oTic oTHReC. Buyvd wid evtolr format umopel vo neptlopdver enavolfdels, yior Tapddetyua,

900 format(2x,16.2,2x,£6.2,2x,16.2)
10 onofo unopel va cuvtouguTe! xan var YeapTel wC
900 format(3(2x,{6.2))

Eivon enfong equxtd va undipyouy enavokidelc ywplc var SNAOCOUUE GUUECH TOTES QPOPES 1) CUYXEXPULUEVT LOPPN
Yo enovorngdel. Ag unolécoupe 6t €xoupe €var ddvuopa xou Jéhoupe va Tunwooupe ta 50 mpTa oTtotyela
Tov, Ye 10 otouyelo avd ypouur. ‘Evag tpénog elvar o axdroudog,

write(x , 1010) (x(i),i=1,50)
1010 format (10f6.2)

H evtolf format Mel 6u Yo tunwdoly 10 aprduol aAAd otn eviolf write npoonadolue va tunwoouue 50
aptipote. ‘Etol petd toug 10 mpdtoug aprdpode mou Yo tutwdoly 7 (dia evioly| format do yenoiwomoindel
QUTOPATA YLOL VAL TUTLHOEL TOUCE EToUevouC 10 aptduoic x.o.x.

3.12 Eicodoc/'EEodogc Apyeiwy

Méyp. tdpa elyape unodéoer 6t 1 eloodoc/eEbdoc xateuduvotay and/npoc tic cuvhdelc eleddoug/eZbdoug
7oL dev Ntay Tinotar dAAO amd To TANUTREOAGYLO Xou TNV 006vN. BéBawa ot FORTRAN 77 éyouue tnv duvartétr-
T vou dtaBdiooupe 1 var ypdouye dedopéva oe apyela(files) ta omola elvon amodnxeupéva oe oxhnpd 1 pokoxd
dloxo f tawvla. Xty FORTRAN xdde apyelo ocuvdéeton pe xdmowo apiiud povddag mou dev elvar tinote dAo
and éva axéparo and 1-99. Kdmool aprduol povddwy eivar deopeuuévol: 1o 5 and t otdvtapt glcodo xat to 6
and v otdvtapT €€0d0.

3.12.1 Avoiyovtag/xheivovtag éva apyeio

ITpwv unopécouue va ypnolponoticoude éva apyelo Yo npénel var to avolovue. H evtohn efvon :
open(Aflota - napapétpwy)
6mou ot cuvhdelg TapdueTpEoL lvan :
UNIT= Apuduoc Movddoc.
FILE= 'Ovopa Apyeiou.
STATUS= Koatdotaorn Apyeiou.

O aprduéc UNIT eivan évag axéponog aprdude mou xodopllel tov apudud povédog tou apyeiov. H mopdpetpog
FILE elvou évog opuardog yapoxthpwy mou xadop(lel o dvopa tou apyetou xar ) STATUS dnhdver tny xatdo-
Taon tou apyeiov xou nodpvel Tic e€rc Twéc : NEW 6tav mpdxeiton yio xawvolpyto apyeio, OLD étav to apyelo
11N undpyel, SCRATCH vy éva apyelo to onolo offveton dtay 1o xhelcouye.

Ynuetwon. Tndpyouv ToAEC neploobTepe TapdueTEoL NG EVoAfic open. [ meplocdtepeg TANpogopieg
o xphotne Yo mpénel va cugBouleutel To eyyepidio xerone tou petayiwttioth e FORTRAN 77 nou yenot-
ponotel.

Ané v ouyur| mou éva apyelo avouytel unopel va tpoonehadel and evioréc read xou write. ‘Otay teheiw-
ooupe Ya npénel va xheloouvde to apyelo Ye tnv evioly close
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close(Aptduodc - Movddoac)

Y.

open(12,file="mesh.dat’)
write(12,10) x
close(12)

10 format(£8.2)

Y10 mopandve Topddelypa €yoviac avolZel to apyelo pe ovopa mesh.dat xou ye aptdud povddoc 12, ypdpeton
10 TEPIEYOUEVO TNC UeToBANTAC x e tnv evtoly| format 10 xou €netta xAelver 1o apyelo ye v evtoly close.

Y10 nopaxdtw mapdderypa unodétoude dtL undpyel €va apyelo pe Gvoua points.dat pe g ocuvteTaypéveg
onuelwy X, y, z. XN npwdTn Yeauur Tou apyeiou undpyet o apriudc onuelwy. H popen tne xdde ouvietaypévng
elvon £10.4. To mopoxdtew mpdypopua daBdlel Tic cuvteTayuéves xou Tic anolnxedel oe 3 Siaviopota.

c234567
program Points
integer nmax, u
parameter (nmax=1000, u=20)
real x(nmax), y(nmax), z(nmax)

c File unit number
u=1

c Open the file
open(u,file=’points.dat’,status=’0ld’)

c Read the number of elements in file
read(u,*) n
if (n.gt.nmax) then
write(*,*) ’Error in n=’,n,’is greater than nmax=’, nmax
goto 9999
endif

c Loop over the elements
do 10 i=1,n
read(u,100) x(i), y(i), z(i)
10 continue
100 format(3(£10.4))
c
c Closing the file
close(u)
c
9999 stop
end

3.13 Ilivaxeg o€ LTOTEOYEAUUALT

‘Onwe eldope 1 xA\ o twv vronpoypauudtwy oty FORTRAN yivetow ye xAfon xatd avopopd, medyuo mou
onpalvel 6L oL topdpeTEol XA foNg dev avtlypdgovion oTo UNOTEdYPoUA dAAd oL SIELIOVOELS TWY TUPUUETEPWY
(peTaPhnTéc) nepvoly oto unonpdypapua. To yeyovée autd edixovouel uviun Wiaitepa bt €youue va xdvouye
e Sravbopara xon mivoeg. Efvar Suvatd oe gl utopoutivar va SnAwocouye Stavioportar Xt THivaxeg ooy Tomixég
peTaBANTéC, TMpdyuo duwe mou dev ouviotator. ‘OAa Tar Savdopatar xan oL Tivaxee dnAdvovial 0to xuplwg
TEOY PP XAl UETH AMAWE TEEVOUY OTA UTOTPOY POUUOLTO.
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3.13.1 AwviOopata/Ilivaxeg MetofAnthc Aldotaong
H Boowdtepn (owe npdén petald Siovuoudtwy elvol :
y=a¥*x+y

6mou a elvon P otardepd xan x, y ebvar StavOopato. Mior amAr) unopoutiva Tou LAoToLEl TNV TopamdvVe TEAEN
elvon :

subroutine saxpy(n,a,x,y)
integer n
real a, x(*), y(*)
c
c Local variables
integer i

do 10 i=1,n
y(1)=axx (i) +y (1)
10 continue

return
end

To xouvolplo ototyelo €8 elvon oL acteploxol (*) otic dnhdoeic x(*), y(*). O cupBoliopdc awtdc Aéel OtL
X,y elvon drovboparta avdaipetou pixouc. To mheovéxtnua autic g dHAwong elvan 61l unopolue va xenot-
pornoliooude TNy (Blar utopoutival yiar omoladfrote diavioparta 6om xou av glvon 7 dwaotact| Toug. ‘Onwe eldaue
Tapamdve dev ypeldletal eTTAEOV PVAUT YL TNV AmoUAXEVCT] TV SLAVUCHATWY QUTMY, TR oand aUTH oL EYEL
dnhwiel oo xuplwe TEdypopua. Oa uropolboaue eniong Vo SNAOCOUPE oL davioPATa WC EEAC :

real x(n), y(n)

BéBora oo meplocdtEpa LTOTROYPAUUATA T SAAWOT] TV dlavuoudtwy YiVETOL PE TOUC AOTEPIOXOUC YLd VO
UTOINADOOUPE OTL 1) KTPAYRATXNy Toug didotaon elvar dyvwotn. Eniong oe nalid npoypduuota FORTRAN
umdipyeL xou 1 axohovdn dHiwor :

real x(1), y(1)

70 oTolo and cLVTAXTXAC dmoPrnc elvan ATOADITWC CWETS EQ° GGV OL SIACTATELS TWV SAVUCUATWY EiVal HEYOAITERES
Tou 1.

3.13.2 TYronivaxeg oc unopoutiveg

Ac unodéoovue 6t VHéhoupe var ypddoupe uLd vopoutiva Tou va extelel T0 ToOAaTAdCLHoUd Tivoa el
didvuopa. Avolutixdtepa Ya Yéhape va unohoyiooupe to didvuopa y € R™, 6mov y=Ax, A € R™",x € R"
Trdpyouv d0o tpéToL Yl Yivel autd. Evoc and autolc elvor vor YpnoULoTOLCOUPE TV UTOPOUTVA Saxpy Tou
eldope oty mponyoluevn napdypapo. O xwddixac elvon :

subroutine matvec(m,n,a,lda,x,y)
integer m,n,lda
real x(*), y(x), a(lda,x*)

c Local variables
integer i, j

c
c Initialize y
do 10 i=1,m
y(i)=0.0
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10  continue
c
c Matrix-vector multiplication using saxpy over the
c columns of A with lenght m

do 20 j=1,n

call saxpy(m,x(j),a(1,3),y)

20 continue
c

return

end

Trdipyouy pepxd mpdypoata Tov Tpénel Vo TopatnERooupe €3, Ipdtov, tapdho mou 0 xMGIXAC elvon dpxeTd
YEVIXOC ot umopel var Soulédel Yiol omolovdoTE m xa N Vo, TEETEL YO SNMADGOUPE TNV TPWTEVOLCVL
didotaon tou mivaxa. H ypriorn tou actepionou unopel va yiver pévo yio Ty teheuvtala Sidotacn tou mivaxo xan
o Aéyoc elvan 0 tpénog mou  FORTRAN anodnxeder toug mivaxec.

‘Otav unohoyiloupe 10 y = A*x pe TPEEELC TN HopPNC SAXPY TPETEL VAL ATOXTACOVPE TPOCBAoT OTIC OTHAES
Tou iivoxa tou elvan e poperic A(1:m,j). ‘Opwe oty FORTRAN 77 8ev unopoUye va yenolponoticouue tétoia
Soux. "Etot avtl autol napéyoupe éva delxtn oto tpdto ototyelo tne othine to onolo elvar A(1,j). H unopoutiva
saxpy o ndpet 1o A(1,j) cav mpaTo oTolyelo evdc diaviopatoc Siywe va E€pet 6Tt auTé To dtdvuoua elvol GTANN
xdmotou mivona.

3.14 H evtorry COMMON

Yt FORTRAN 77 dev undpyouv xodohxéc petoBAntée, dniadh uetaBAntég mou va elvon xowée t6co
ot0 xuplwe mpdypouua 600 xon ota unonpoypduuata. O uévog tpdnog va tepdoouy TANpogopieg avdueca oe
unopoutiveg elvar Stauéoou e MoToc TapauéTenwy TNE LTopPoLTVA, To 0Tolo TOAAES elvon acOUPOEO BLETL TOANEC
unopoutivee poLpdlovion ueydho TABoC TopopéTewy. Xe dUTES TIC TEPLTTMOOELS UTOPOUKE VAL YPTOLUOTIOLACOUYE
Vv evtol} common. Autdc elvor €voc Tponog dLdpopec UTOPOUTIVES Vo HOLPALOVTOL CUYXEXPUIHEVES UETABANTES.
Fevixd 1 ypron tnc common Yo mpénel v elvol Teploplolévn. Eexivdue ue éva mopdderypa. Ac unodéoouue
ot éyoupe dVo mapauétpouc alpha xou beta mou tig ypetdlovion ToAAéc uopoutivec. BAémouue nopoxdtw e
unopel vau ylver autd ye TV ypeHorn TS common.

program main

declaration

real alpha, beta

common /coeff/alpha, beta

statments
stop
end

subroutine subl(arguments)
declaration of arguments
real alpha, beta

common /coeff/alpha, beta

statments
return
end

subroutine sub2(arguments)
declaration of arguments
real alpha, beta

common /coeff/alpha, beta
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statments
return
end

Ye autd To mopdderyua 1 evTohy) common pe ovouo. coeff meptéyel 2 petaBAntéc alpha xan beta. Ye pia evtoly
common Pnopolyv Vo UTdpYoLY 60eC PETABANTEC BéNOLYE xou oL omolec dev elvan amapaitnto va efvor to (Blou
tUrou. Ilopdro mou xdmolo uTopoutivar unopel var yerowonolel éva u€pog Twv TopaéTewy TNg common, Yo
npénel va dnAwdolv dAec ol YetaffAnTéC TnC common OTY) UTOPOoUTIVAL

To yevxd ourtaktikd tng eviohic elvan 1o axéhouvdo,

common /6vouo/Noto-uetoBAnTtddy
O npénet va yvwplloupe ot
o) H evtoh common Bploxeton apéons Petd tic SMAGOELC Xt TPV TIS EVTIOEC.

B) Aiapopetixéc evioléc common Tpénel va €xouv diapopetixd ovépata. Emfone war yetaBint uropel va
avixel oe Topamdve and ula EVIOAH) common.

y) Ot petafBintéc otn evioh common dev elvon amapaitnTo va €youv t0 (Blo Gvoud, TEdYHA GUKS TOU
ouvictatar. Exelvo dpwe mou elvon amopaitnro elvar vor dnhdvovton ge tn (S oelpd.

Yoy GUVEYKELD TOU TIPOTYOUUEVOL TOPAdELYUOTOC EYOLYE :

subroutine sub3(arguments)
declaration of arguments
real alpha, beta

common /coeff/a, b

statments
return
end

H dhhwon auti elvon toodbvoun we tnv tponyoluevr érou elyoue yenoylonotfoel ta alpha xon beta. Xuviototon
TAVIWS Vo XeNotponotolue mdvta tor (Sl ovéuata ot eviodég common. ‘Eva xoxé nopdderypo elvon to
axdioudo :

subroutine sub4(arguments)
declaration of arguments
real alpha, beta

common /coeff/beta, alpha

statments
return
end

‘Etot 10 alpha eivar beta xou 1o avdnodo. Av undpyetl xdtl tétolo téte elvar olyoupa Addoc xou tétolar Addn
elvan d0oxola va Beedoly o Evar xWBxAL.

3.14.1 IIivaxeg otn €vioA} common

H evtolf common unopel va meptéyet xan mivoxeg 1o onolo 6uwe dev ouvicTtaton. O Baowdg Adyog elvon bt
neplopLlépaote apxetd. Ag dobue to mapaxdtw topddelypa. Ag urtodéoouue dt Eyoude Tig TopoxdTe SNAWOELS
o710 xuplwe TpdYpouud ,

44



program main

integer nmax

parameter (nmax=20)
integer n

real A(nmax,nmax)
common /matrix/A,n,nmax

Koatd apynv n common neptéyel 6har 1o atoryeia tou A xardde enlong xan toug axepafoug n, nmax. Puoixd 7
Dl dAwon npénel var cupmeptAngdel xan oe dAec Ti¢ uTopoutiveg, T.y.

subroutine subl(arguments)
integer nmax

parameter (nmax=20)

integer n

real A(nmax,nmax)

common /matrix/A,n,nmax

ITivorceg yetoBAntic dudotaome dev Umopoly var uTdpeyoLy oTr common, oNdTE 1) T TNC nmax TPEmeL va efvor
7 (Lot e ot Tou XxUPlwe TEOYEAPPATOC. AT6 TNV GAAN HepLd 1) DECTAUOT TOU Tivoal TIEENEL VoL ElVall YVWOoTH Xol
oTN QAON TNC UETAYAWTTIONG ondte 1 nmax Yo npénel vo oploTel Pe Ty evioAr) parameter. Av o3 jocoupe tny
parameter and THY UTOPOUTVA PLOC Xol UTdEYEL oTr common ouTtéd Yo tay cuvtaxtixd Addoc. To nopdderypa
autod poe delyver otL dev xepdilouye tinota dnhdvovtog nivaxeg oty common. O npotwdtepog Aotndy TpdnoC
yio v tepdooupe Tivaxeg oe po utopoutival g FORTRAN 77 nopopével 1 Moo 0plopdtey Tne Unopoutivac.

3.15 H evtoAry DATA

H evtolf} autr pag divel ) cuvatdmnta vo elodyoupe dedouévar tor onola elvol YVWoTd 6Tay YpdpeTol o
x0dxag. To ourtaktics tng eviolrc elva,

data Mota-petaBANTdvV/ANoto-Tiudy/, ... AoTo-peTaBANnTtdy /Mo to-Ttuy/
Y.

data m/10/, n/20/, x/2.5/,y/2.5/
T0 onolo unopel va ypagptel xan we e€h¢

data m/10/, n/20/, x,y/2*2.5/
H mapandve evioht] elvon 1oodUvopr PE TIC TOpoxdte XoTaywe|oeLS:

m=10
n=20
x=2.5
y=2.5

H evtoly| data elvon 6 cupnaryfic ondte xou mod ol Yo éeye xavelc. Iopatnpelote enione xan tny oclvtunon
e evtolic dtay mpdxetton v xortaywendoly Biec tiwéc. H evtolh data extelelton mply apyloel n extéheon
TOU TIPOYPIUUATOSC, YLt QUTO TO AOYO 1) EVIOAY auTy Ypnotuonolettal Baoxd oTo xuplwe TEdYPoud Xot Oyl
ot unopoutivec. Me tnv evtolr] data pnopolue vo avardéooupe Tipéc oe dtavioparta o ivaxec. To enduevo
TapddeLyUa JelyVEL TWE OLYOUPELOUKE GTL Tipty EEXIVACEL TO TPOYPAHHA £Vac Ttivanag elvol undevixdc,

real a(10,20)
data a/200*0.0/

Mepuol petayAwttiotég undevilouvv autdpata 6heg Tig ueTHBANTES Tpv apyloel 1 extélon Tou TpoYeduuaTog,
A& autég Sev elvan 0 xavovae. Av o xdduxag Boaoileton oe auth ) Wbt Yo wpéner var xdtt avdhoyo pe
T0 TPOTNYOUUEVO TopddetyUa. Puoixd unopolue vo avortécoude un-undevixéc TWéS 6TouE TVAXES Xon oxuaL VoL
avodéooupe TWES o oLYXEXPLUMEVD oTolyelo Tou Tivanca
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data a(1,1)/1.25/, a(2,1)/-33.2/, a(2,2)/1.0/
7 axopa 6tay 1) didotaon tou mivaxa elvon et

integer v(5)
real b(2,2)
data v/10,2,-5,8,0/, b/1.0,-3.5,0.5,7.0/

E3¢ Ja mpémetl vo emionudvoupe dtL 1 avddeon twv TGOV YiveETal avd OTHAES.
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Kegpdiowo 4

O octoyeoVetne INTEX

4.1 Tevxd

4.1.1 T eivau To TEX xou to BTEX

To TEX eivou plo yAdooo npoypaupatiopol n onola Snuovpyhdnxe ané tov Donald E. Knuth to 1977 ye
Baowxd oxond v nopaywy XeWévwy vPniic tutoypapudic tototntac. H éxdoon tou TEX nou yenolponoleite
ofuepa ypovoloye(ton amd 1o 1982, And tote €xouv yivel oyetnd Ayec xon uixpéc Bertidoelc. To TEX elvon
TOAD euoTardéc xan omwe toyvplleton xou o (dtoc o D. E. Knuth dev €yel xaddhov A&irn. H tpéyouvoa éxdoon
elvan 1) 3.14159 xon cuyxhivel oto . To 6vopa TEX, énwe ypdgel o D. E. Knuth, mpoépyetar and o tpla mpddta
yedupoto e xowhc pllag twv MEewv texrodoyia xan téyrvn. Etol 1o TEX mpopépetan Tey.

To BTEX eivon éva poxpononéto to onolo divel tny duvatdtnta 1o xehotn va ototyelodethoel xelpeva vn-
Mg mowdtntag yenoronowwyvtag npoxadoplouéva tepiB3diovta. To BIEX ypdetnxe and tov L. Lamport, xou
yenowonotel to TEX oav Baoixé tou epyaeio otoyetotesioc. H onuepivi éxdoon touIATEX ovoudletan ATEX 2¢
xa outh Yo epLypddoue v cuvtopia o AUTEC TIC TIPOYELPES CNUELDCELS.

4.1.2 Ilwc Aertoveyel to BTEX

H dnwovpyia evog xeévou ye v BoRldeia tou BTEX anotedelton and dVo otddia. To mpdto otddio
nepthof3dver Ty oUvtaEn Tou avtioTtotyou apyelov IXTEX, evw oto deltepo otddo ‘tpopodotolue’to WTEX pe
0 apyelo autd. To apyelo BTEX dev elvon tinote dhho nopd éva apyelo pe xeluevo xar evioréc tou BTEX nou
napdryouy to emduunté anotéheopa. H obvtadn tou apyelou autol uropel va yivel m.y. ye 0 vi A xdmoto dho
npoo@\ pag xewevoypdgo. Katémy owloviag 1o apyeio autd 1o tpopodotolue oto BTEX e anotélecpa
vo toipary oy ta apyelo we xatohiZels 1 .aux, log, .dvi. Xto apyelo ye xatdinin .dvi prmopouye vo dolue o
OTOLYEWIETNUEVO TAEOV XE(UEVO TO OTIOlO OTY) CUVEYELX UTOPOUUE X0 VO EXTUTIWOCOVUE OF YopTL.

‘Eva anhé mopddelypa. Xpnolponodvtag o vi @tidyvoupe to apyelo prwto.tex to omolo nepléyel ta e€rc

\documentclass{article}
\begin{document}

This is my first \LaTeX{} document.
\end{document}

Koatémv oidlouvye 10 apyeio xou oto orjua avopovrc tou UNIX divouye:
% latex prwto.tex

Me v extéheon authc g eVIoATC otn o0évn pog eppavilovton didpopes TANpogopiec oyetixd ye to BTEX
xon 61l to BTEX dnpovpynoe 3 opyelo : prwto.aux, prwto.log, prwto.dvi. Ta d0o npdta mapéyouv didpopec
TANpoQopiec eV 10 Tpito prwto.dvi elvon To apyelo elvon awtd mou epiéyel To TEAXS TPOLSY TN oTotyElodeaiog
%o Unopolpe var To dolpe dlvovtag TNy eVtoAt
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% xdvi prwto.dvi
To tehixd anotéheoya yio 0 mopamdve Topdderypa Yo elvon
This is my first A TEX document.

Eivon enfong Suvaté va extunidooupe to TeAixd xeluevo ato yaptl apol npdta uetatpédouye to apyelo prwto.dvi
ot pop®Y| postscript(prwto.ps) dvovtac tn eVToln

% dvips -0 prwto.ps prwto.dvi

XOU XATOTULY EXTUTWVOVTAS TO apyelo prwto.ps ue tnv €vtoly Ip.

4.2 To apyelo ewoaywyrng tov BTEX

'Onwe eldaye to apyelo mou tpogodotolue oto TEX elvon éva amhéd apyelo mou dnutovpyolye Ue To TPoc@IY
HaIC XEWEVOYEAPO Xou To omolo TEpLEYEL T600 TO Xellevo 600 xou Tic eviolég Tou IMTEX.

4.2.1 Kevd

Ta xevd éva 1 neptocdtepa yetayepillovton and 10 BTEX cav éva xevo. Omnolodhnote xevéd 1 xevd ot
apyY TS Yeaupnc ayvoolvtat. Mia xevy| ypopun avdueoa oe dVo ypouués xetuévou xadopilel to téhoc plog
noparypdpou. Tlapandve and uia xevée Ypaupéc etvon cov ular xevy| Ypauun.

4.2.2 Ewdwol Xopoaxtrpeg

Ta topoxdtew cbuBora elvon deoueupévol yapaxtrpeg ol onofol €xouv edixt| yprion oto BIEX. Av eicoydodv
o710 Xelpevo uno xavovxég cuviixec dev Yo Tunwdolv xou elvar TOAS mdavéd to BIEX va xdver avemidiunta
npdryporta. Ot yopoaxthpeg autol elvan :

$aen#_ {2 "\

Toug yapaxthpeg auTolC UNOPOUKE VoL TOUC ELOAYOUUE OTO XEWEVO Hog Tpoc¥étoviag unpootd and autd
v avumiayia (backslash):

\$ \& \% \# \_ \{ \} $&%#_-{}

Tao e oOuBola 6w xan ToANol dAAoL yopaxTApES umopoly var Tutddouy e edxéc evtoréc. Tny av-
Timharylo \ dev pmopolue va Ty elodyouue tpocdétovtag pia emmAéoy avtimAarylo \\ plog xan aut 1 axoloudia
xopoxtipwy yenorponotelton yior Ty dtoxonh ypauuic. (Aoxydote ty eviohf $\backslash$ , Yo nopdyer \).

4.2.3 Evtoléc BTEX

Ot evtoréc BTEX elvan evafodntec oo tixpd xan XeQoAolol YRRUATH Xl HTopoly va £xouy wio and Ttic 300
axdlovdec Yoppéc:

1. Zexwolv ye v avumhaylo \ o dvopo mou amaptileton uévo amd ypdupato. To ovépota eVIOADOV
teppatifovton elte ye éva xevo elte ye aprdud R xdmoto dAho yopaxthpa (Un-yeduu).

2. Eexwolv e v avumhorylo \ xow oxolouvdel évac pbévo edinde yapoxthipoc.

To ETEX ayvoel ta xevd petd tc evioréc. Av ¥éhoupe va npoodécouue xevd xdpo YeTd amd plo evToln
téte elte Bdloupe  {} xou éva xevd 1 uia edur] VoA Tou npoc¥étel xevd xdpo, Y.
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\LaTeX{} is a for typesetting documents. \\ KTEX is a for typesetting documents.
The \LaTeX input file is a plain ASCII file. The ETEXinput file is a plain ASCII file.

Mepuxég evtoléc yperdlovtal Tapduetpo 1 onola pnaiver avdpeoa oe dVo {}. Mepixéc eviohéc utootnpilouvy
TPOEPAUTIXEC TIOPUETPOVC Ol omolec tpootilevtal uetd tny eviof avdueca o [ 1, m.y.

4.2.4 Xyoho

To cOuPolo % unopel va yenowonowmdel yio var eiodyouvue oydha péoa oto apyeio IIEX oe onowodfnote
onueio éhoupe. ‘Otav to BTEX xotd tnv Sidpxeia encgepyacioc Tou xeWwévou cuvavTtd To yopaxtipd % oy voel
TOL UTOAOLTIO TNG TREYOUCUSC YEOUUTC, TOV TEQUATIONS YEOUUAC, Xt OAAL T XEVE, T.X.

This is an % not serious example

example for using the comment symbol \% This is an example for using the comment symbol %

4.3 Aop1 tou xewweévouv BTEX

H Boowxy| Sop#| tou xewwévou BTEX elvon npoxardopiopévn. Kdde npénel var Eexuvd ye tnv eviorn
\documentclass{...}

H evtolf) aut npoxadop(lel tov t0mo tou eyypdpou mou Féhouue va dnpovpyricoude. Metd axoloudoly
eviohéc nou mpoodlopillouv Ty popdr| Tou eyypdpou. Emlone oe autd to onuelo unopolue va QoptdooupEe
didpopar TaxéTal oL TPocPEpoLy emimhéov duvatdtntes oto ITEX. H oyetxt| eviohy eivon

\usepackage{...}
Kotémv axoroudel to xupleg uépoc tou eYypdpou Ye TNy EVIOAY,
\begin{document}

Topa elpaote oe 9€on va ypdouye T0 xelpevo poc xan Tic evtorég Tov ITEX tou 9éhouue VoL xpnolonoticouye.
Y10 téhoc ToL XELWEVoL dVOouUE TNV EVTOAN

\end{document}

7 omnola onuatodotel 10 éhog Tou xewévou. Oudhnote axolovlel ayvoeitoan. To amlolotepo xelfuevo BIEX
0 eldope ot napdypago 4.2.

4.4 H poppn toL xEWEVOL

4.4.1 Koatnyopleg xelpévmy

To npddto mpdrypa mou Ypeewdleton 1o IMTEX va E€pel yio to apyelo elvon 1 xatnyopio otnyv onola d€houpe va
avrxel. Auté xadopileton pe tnv eviol| \documentclass. To mAfpec cuvtaxtixd tng eviolic elva:

\documentclass[options]{class}

H napdyetpoc class npoodlopllel tnv xatnyoplo tou eyypdpou mou ¥éhouue va nuioupyroouue. Ot xatnyoplec
WV eYYRdPwY pe T ontoleg Yo aoyornioldue elvor oL axdAouvlec :

article T'a dpdpa oe emioTnUOVIXE TEPLODXAL, TOPOVCLECELS, UXPES AVAPOPES X.A.T.
report I'ia peydheg avapopéc mou pnopel va nepiéyouy xepdiona, eyyeipidia, emotnuovixéc datpi3éc x.A.m.

book T'ia mparypatixd BB
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slides T dpdivelee topovaldoewy.
[ tic emoyéc options Yepixéc amd Tic duvartétnteg elvar ol e€N¢
10pt,11pt, 12pt Koadopilet to yéyedoc tne ypoppotooepds. To otdvtopt elvar 10pt

adpaper,letterpaper,... Kadop(lel 10 yéyedoc tou yaptiou. To otdvrapt péyedoc eivar to letterpaper.
H emhoyr adpaper elvon Aoinédy amapaltnTn yLot Hog.

fleqn Tundvel toug padnpoatixodc TOouC xou eELOMOELC PE aploTepY| oTolynom avtl TS oTdvTapT Tou elval 1)
XEVTPUA.

legqno TonoYetel v opidunon twv yodnuotixdy tonwy xa eZlodoewy ota aplotepd avtl ot dedld mou eivor
10 oTdvTapT.

titlepage, notitlepage Kodop(lel av petd tov titho tou xewévou axoloudel véa oehida 1| oyt. Ltn xarnyopla
article dev oxohouldel véa oelldar, o avtldeto and bt ot xotnyoplec report,book.

twocolumn Tundvel 10 xeluevo oe d0o othreg avd oehida.
Y-
\documentclass[adpaper,lipt]{aricle}
H nopandve eviolf Met oto ITEX va otouyeodetroet éva xelyevo cav dpdpo (article) e yéyedoc ypop-

partooelpdc 11pt! xou to péyedoc tou yapTiol va elvon A4.

4.4.2 Tloxéta

Aegv elvon Myec o popéc exelvec Tou ot Bacixéc duvatétnteg Tou BTEX Sev elvan emopxhc yiar vor xahbeL xdmoteg
Wialtepeg amanthoewg, T.y. Fo Féhape va elodyouye ypdpnua A eixdva 6To xeyevo yoc. Efvor Aowndy avaryxalo va
BeAtidoouye Tic duvatdntee tou RTEX. O Bedtidoeic autée yivovtar ue tnv BoRdeia twv Slapdpwy takétwy.
H yenon wwv maxétwy yiveton pe v Bordela tne eviolrc

\usepackage[options] {package}

6mou Taxéto(package) elvor To Gvopa Tou TaxETOL xou emhoyEc(options) eivor €va GUVOAO ETLAOYOY TIOU EVER-
YOTOLOOY CLYXEXPWHEVEC SuvarTdTNTES ToL Taxétov. Toxéta undpyoLy TOAAL, dAAwaTe o xardévac Yo uropoloe
var QTLEEEL To dixb Tou Taxéto. Xt Baouxr éxdoor tou WTEX mepihayudvovton to e maxéTa :

fontenc Kadopilel tnv xwdixononon wwy ypopuotooelpdy tou do ypnoylonotion to BTEX.
latexsym Auvatétnia npdoBaocng oto extetopévo nivaxa cupBéiwy tou BIEX.
makeidx Auvatdnta dnuovpyiag evpetnpiou.

inputenc Kadopilel tny xwdixomoinon tou 1pénou elooywyhc Tou xewwévou.

4.4.3 TOrotl oeAidac

To ITEX vnootnpilet tpelc npoxadopiouévoug tinoug ceridac. H evepyonoinon xdmotou timou yiveton ue v
EVTOAY

\pagestyle{style}
omou style elvan o tOnog g ceAldag. Ot tpelc mpoxadoployévol tomol elvan :

plain Tundver toug apripolc Twv ceAdwy ot péon tou xdtw pépoug Tne oehidac.

11in=72,27pt, 1in=2,54cm
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headings Tundvel v emxepalida tou Tpé€yovtoc xe@ahalou xat tov aptiud Tne oehidag oto Tdvw Pépoc TN
oeh{Bac.

empty Tood 1o ndvew pépog 600 xou 10 %dtw Yépog NG GENDAC TaPAUEVOUY XEVAL
Efvor enlong Suvatd va odhdEouyue pévo to tOmo g Tpé€youcas GeEAMDUG PE TNV EVIOAY :
\thispagestyle{style}

Téhoc umdpyer N duvatdtnTa var dnuoupyoet xavelc Tov dxd Tou Timo ceAdag.
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