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MetapAntec (1)

 MetaBAntn: Adatlpetikn avamnapaotaocn dtevbuvong
LVANG, N ouAAoync SteuBuvoswv pvAunc tou HYY.

* Avayvwplotiko N Ovoua (id): 2uvbuaouocg amno
aAdaplOuntikouc xapaktnpec. Eivat Eva povo amo ta
OUOTOTLKA MLoG PETaBANTAC.

— X=2.5;

«X elvat to ovoua (id) utac 9eonc (n 9eoswv) uvnunc rou
TtEpLEXEL(-0UuV) A€oV ToV aptBLOo 2.5»

Kat n mpotaon avtn 6ev eival mAnpne...

e Mia petaAnt M amoteAeitol ano 4 octoleia:



MetaBAntec (2)

Ovopua

AiguBuvon(-oeig) uvAung (avagopaq)
Vs EUpog

N TiuR TUTTOC TINWV -
\ / AeIToupyiec

1816TNTEC Xpovog {wng

EuBéAcia

Avagopd (uvAun)

o




MetapAntecg (3)

* H oxeon ovopartoc — ditevBuvong dev sival
apdLUovocHavn.
* A.1610 ovoua — Alapopetikec SteUBUVOELC
— X€ €va Mpoypappa, o€ kaBe pia ano duo cuvaptnoelgf,, f,,
uropei va opiletol pia petapfAntn (tomikn) pe to ovopa X.

— Otav pta ouvaptnon f kaAeitot avadpoutkad, kabe kAnon tng f
opilel Sltadopetikeg BEoelc pvAung (kat apa LeTaBANTEC), yLa Tal
OVOLLOLTOL TTOU £lvall TOTIKEC petaBAnTEC TG f.

— Av n ouvaptnon f pe tomikn petaBAnti tnv Y, KAnBel amo tig
ouvaptnoelg fy, f,, n Y Ba £xeL ouvOebel pe dLadopeTikeG pvnueg
otgf, f,



MetapAntec (4)

* B. Atapopetika ovouata — 16t dtevBuvon
Wevbdwvupia (Kako yLa avoyvwaolpotnta...)
Mropet va dnuiouvpynBel pe dtadpopouc Tpomouc:

— Aueoa
e >tn FORTRAN pe tnv evtoAr EQUIVALENCE
e 311¢ C, C++ pe union variables
— Eupeoa
* Me tnv kKAnon vrnonpoypappdtwy (by reference)

* Me tn xprion pointers



MetapAntec (5)

WYeudwvuuia

o o—>

o o—>




MetapAntec (6)

 Mia petapBAntn X €xeL 2 XpNOELC.

2TtnVv evioAn avaBeonc:

X=X+1
I T
|-value r-value

I-value (left value): Avagopa otn B€on pyvung
r-value (right value): Atroava@opoTtroinon yia va
TTAPOUME TNV TIUN

Ouaola0TIKG 0 TEAEOTNG = TNG EVTIOANG avaBeong, cival Evag
TEAEOTNC TTOU OEXETAI 2 opiouarta: TiN (r-value) kai avagopa
(I-value)



MetapAntec (7)

* Amoavadopomnoinon (dereferencing): NMpooBaocn otn
Bcon pvnung, kot Andn tng unapxovoac TLUNC.

* JTIC MEPLOOOTEPEC YAWOOEC, O r-value poAocg pog
HETOBANTAC, CUVAYETAL EUUECWC ATIO T B€0N TNG
uetoBAntng, SnAadn otav Bploketal Se€la amo tov
teAeotn avabeonc =

* YIapYouVv YAWOOEC, OTLC OTIOLEC UTTAPXEL pNTH ONAWON
Tou r-value polov.

[1.X. otnv BLISS:
X=X+1



Aeopevon (1)
 Aéopevon (Binding): ZuoxEtion Suo ovtotnTwv. M.x.
tétotntacg pe uetaBAntn, operation pe cuubBolo.
« Xpovog Aeopevong (Binding Time): O xpovog mou yivetal n
deopeuvon.
 Exoupue touc €€nc Xpovouc Asopevonc:
1) Xpovog Zxedlaopou tng Nwaooog
2) Xpovog YAomoinong tng Nwaooog
3) Xpovog padnc tou MpoypappaToq
4) Xpovog Metadpaoncg tou MpoypapUpaTtod
5) Xpovocg 2uvdeonc tou MpoypaUaToC
6) Xpovoc Ooptwonc tou MpoypaupaToq
7) Xpovocg Ektéleonc tou MNpoypAappaToq



Aeopevon (2)

e Aladopec ovrotntec deopevovtal o€ dStadopouc XpPOVOUC:
— Eva oupBolo (m.x. *) pe pia operation, oto xpovo (1)
— Evac TOmog Asdopévwy (1.). int) pe epo¢ TLHwWYV, oto (2)
— Eva ovopa (r.x. A) pe pia évvola, oto (3)
— Mio petapAntni pe €va Tumo Aedopévwy, oto (4)
— Mia Zuvaptnon BLPALOONRKNC pLe Tov KwdKa xprnotn, oto (5)
— Mio petapBAntni pe B€on(-1c) pvApng, oto (6)
— Mio petapBAnti pe tpn, oto (7)
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Agopevon (3)

* Mapadeypa: Ztov KWK

Int count;
count = count + 5;

uTtapxouV (pLetaoél aAAwv) oL SeopeVOELC:

— To ouvolo twv nbavwyv Tumtwv Asdopévwy tou count, (1)
— O Turnoc Aedopgvwy Tou count oto mpoypapud poc, (4)
— To ocUvoAo Twv TiBavwyv TLHwWV Tou count, (2)

— H Tunq tou count oto poypappad poc, (7)

— To ocUvoAo Twv riBavwyv evvolwv tou +, (1)

— H €vvola tou + oto npoypappa pag, (4)

— H eocwtepkn avamapaotacn tou 5, (2)
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Agopevon (4)

* Alapkela Zwng tnc deopevonc: H xpovikn mepiodoc
Hetofu tTne dSnuloupylac kot Tng KataotpodPnc LLOC
deopevonc (.. EvOC oOVOUOTOC Ko pLog HetaPANTC)

* AlapKeLo ZWNG AVTLKELLEVOU: H xpovikn replodoc petaéu
TNC ONULOUPYLAC KOl TNC KOTOLOTPOPNC TOU OVTIKELMEVOU

(r.x. petaBAntnic)
e Aev ouumimTouV amapaitnto:

— Eva avtikeiuevo unopst Vo EXEL UEYOAUTEPN SLOPKELD ATTO AUTHYV TG
6£0u£uor)c M.x. oTOv ustaB?\ntn ueraBLBaCemL ue avadopad oe pLa
UT[OpOUTLVOL n 6€opevon tou ovouatoq TNG MOPOUETPOU KL TNG LETABANTAC
EXEL LLKPOTEPN SLAPKEL IO AUTHV TNG LETAPANTAC.

— Mia 6eaueuon unopet Vo EXEL ueya}lurepn 6Lap/<£wz a7to0 AUTAV TOU
aVTIKELUEVOU. T1.X. av Eva aerKELuevo TIOU €XEL 6n HuLoupynOel pue new otnv
C++, petafLBaotel wg napauerpoq He & kat peta kataotpadel pe delete mpv
ET[LOTpELIJEL N umtopouTtiva, €xoupe atwpoupevn avadopa (dangling
reference).
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Aeopevon (5)

o Jtatikn Agopevon: Otav ylvetal mpLv To XpOVOo €KTEAECNC
TOU Ttpoypappatoc (6) kot 6ev aAAalel kata T SLAPKELA TNC
EKTEAEONC.

e Avvapikn Asopevon: AANLWC.

A. Aeopevon MetaBAntng pe Tumo Asdopevwy (TA)
e JTATIKN AECHELON
— Me Pntn (explicit) 5nAwon
* [1.x.otn C: int A;
— MeEppeon (implicit) dnAwon

* [1.X. otn cuvaptnolakn YA\ wooa ML (Meta Language):
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Aeopevon (6)

OL TA twv ekdppaoewv kabopilovtal amo Ti¢ (tuxovoec) otabepec:

Ytnv evtoAn fun circ(r) =3.14 * r * r, To circ Bswpeital real

Ytnv evtoAn fun times(x) = 10 * x, to times Bewpeital integer

Av 6ev ouvayetal o TA, ouvtaktiko AdBoc. MN.x oto fun sq(x) =x * x

Xpelaletol va yivel pntr dnlwon:

funsq(x):int=x*x R funsq(x:int)=x*x R funsq(x) = (x: int) * x
Twpa, 0Aec ol YAwooec (exktoc ML, Perl) €xouv pntry SnAwon.
Perl: Sa (BaBuwtoc TA), @a (array TA), StadopeTIKEC HET/TEC.
OPLOUEVEC aPXLKEC YAWOOEC lyav Eva eldoc epupeonc dSnAwaonc.

M.x. otnv FORTRAN av umtipxe id ou dev eixe SnAwOel pnta, cuvayotav
gupeca o TA we e€Nnc:

e Avto ovopa apyiletamo |, J, K, L, M, N givat INTEGER
e AMuwwc eivat REAL
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Aeopevon (7)

Avvopkn Aeopeuon

— H petapfAntn) deopevetal pe TA kaBe bopd mou malpvel TLun,
dnAadn otav eival |-value.

— Aeopevetal pe tov TA Tou €XEL N TLUN TNS METaBANTAC r-value, N
NG Ekdppaong rou eivat de€la tou =

— MMwooec: APL, SNOBOL
— OETIKA:
e Eueliia
e Auvatotnta ylo generic cuVAPTAOELG
— APNHTIKA:
* Aegv undpyxel Suvatotnta eviomiopou AaBwv otn petadpaon

e Meyalo KOOTOC yla EAeyxo Twv TA KaTA TNV EKTEAEON
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Aeopevon (8)

B. Aéopevon MetaAntnc ne AtevBbuvon(-ec) Mvnung

* Ekxywpnon (allocation): H dtadikaoia 6€opevonc Tng
uetapfAnTACc pe A/von MvApunc armo tic SLabEoLpec.

 Amodeopevuon (de-allocation): H dtadikaoia

arnodEopeVoNC Kal EMLOTPOPNC TNE MVAUNG OTLC
SdlaBeoLpec.

o Awapkela Zwng: O xpovoc Kata Tov omoio n petaAntn
elval 6deopevpevn pe dtevBuvon(-eLg) pvnung. AnAadn:

Awdpkela Zwng = (Xpovoc Antodeopevonc) — (Xpovoc Ekxwpnong)
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Aeopevon (9)

Me Baon tov TpOomo SECUEVONC KoL TOUG XPOVOUC EKXWPNONG
KoL armodeopevonc, Exou e dtadpopetikol TUTIOU PETABANTEC:

e Static Variables

H ekxwpnon ylvetal mpLv TNV EKTEAECN TOU TIPOYPAULLATOC Kol SeV
aAAAleL 0T SLAPKELA TNC.

Global petaBAntec.

>TIc C, C++, Java pe static. H Pascal oxt. 2tic apyikéc FORTRAN (armo |
w¢ Kat [V), OAec oL petaBAnteg static.

MoAAEC dopéEc elval history sensitive.

MAEONEKTHMA: Armtodotikec (Lkpo overhead)

MEIONEKTHMA: Muwkpn sveAiéia (0xtL avadpouikotnta)
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Aeopevon (10)

e Stack — Dynamic Variables

— H ekxwpnon yivetoat otav «ekteAeito» n evtoAn dnAwonc tng
uetaBAntnc (o TA elval otatikd cuvoeOEUEVOC)

— 21tn C Kot otn C++ €lval TETOLEC OL HETABANTEC

— 2TNV apxnN EKTEAECNC TOU UTIOTIPOYPOUOTOC YIVETOL EKXWPNON
TNC TOTIKNG METAPBANTAG, amodeopevon LOALC ANEEL N EKTEAEDN,.

— Exkxwpnon armno tnv run-time stack pvAaun (opyovwpevn)

— Exkxwpnon kat Antodeopevon e tpomo Last-In First-Out (LIFO),
ouvnOwc og ouvduaouo pe KARon ut/Toc.

— MEIONEKTHMA: Aev pumopouv va ival history sensitive.
— NAEONEKTHMA: AvaSpoun
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Aeopevon (11)

NMAPAAEITMA:

H run-time stack,
agou 1o Main €xel
KOAEOEI TN
ouvaptnon A, n
OTTOia UE TN OEIPA
TNG EXEI KAAETEI TN
ouvaptnon B

Exxwpnon

N

Function B

Function A

Main Program

Atrodéopeguon
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Acopevon (12)

* Explicit Heap — Dynamic Variables

— Elval avwvupo ovTlKeELpeEVA TwV oTtolwv ol SLevuBUvVoELg
EKYwpouvTaL Kol armodecpeVOVTAL LE EVTOAEG TTOU EKTEAOUVTOL
KOLTAL TNV EKTEAECH TOU MPOYPAUUOTOC.

— Xpnotpomotwouv tn heap storage: Avopyavwtn culdoyn Becswv
LVAUNG LE «ampOoBAeTTN» XpPRON.

— Ot petaPAnTEC AUTEC pumopouv va tpoorieAacBouv Lovo amo
pointers N objects.

— Exxwpnon kot Artod€opevon o€ omoLladNIOTE XPOVLKN OTLYUN.

— 2tnv Java oAa ta objects ival explicit heap — dynamic variables
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Aeopevon (13)

* Implicit Heap — Dynamic Variables

[lvetal ekywpnon amo tnv heap storage povo otav n petaAntn
napveL T pe evtoAn avabeonc (l-value).

Madll Seopevovtal pe tn petaBAntn OAeg oL bLotnteg tou TA TNG
TGS (buvapkn 6€opevon NG petaPAntng pe TA)

OuolaoTtika eival povo ovopata tou deopevovtal e OTL OEAOUE.
APL, ALGOL-68
OETIKA:
e Eueliia
e AuvoToTNnTA YLO generic CUVOPTAOELCG
APNHTIKA:

e MeydAo KOOTOC yla ouVTNPNoN Twv SUVAULKWY LOLOTATWY KATA TNV
EKTEAEON
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>taBepec (1)

Elval «petaBAnTEC» TTou deopevovTal LE TLUR, HOVO
otav SeopeVOVTAL UE LVUN.

H tiun dev pmopet va aAlagel pe evioAn avabeonc.
C, C++: constints=100; Pascal : consts=100;

H apykn C dev eixe otaBepec. Opwc o C preprocessor
neplAapPaver macro:

#define LEN 100 : avtikoBiotovtal OAeC oL EUPAVIOELC
tou LEN pe to 100 (named literal)

22



>toBepec (2)

Ol otaBepec BonBouv TNV avayvwoLlpoTnNTA KoL TNV
aéLOTILOTLOL TOU TIPOYPAULULALTOC.

EUkoAn aAAayn peyeEBouc arrays Kot AAAWY SOWV.
2tnv Ada uTtapyet peyain eveALéia:
MAX: constant integer := 2 * WIDTH + 1; (dynamic)
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ApxKeC Typuec MetaBAntwyv
Apxwkonoinon: Acopevon HeTaBANTAC LE TLUA, TN
oTlyHn nou deopevetol e pvnun (omwc n otabepa).
Atadopa ano otabepa: H otaBepa dev aAAAleL TLun.
FORTRAN: REAL PI, DATA Pl /3.14159/

C: inti=0; floate=1.0e-5;
Pascal: OxL...
Ada: SUM: integer :=0;

(2taBepa: SUM: constant integer :=0; )

ALGOL 68: int first := 10;
(2taBepa: int first = 10;)
Kakn avayvwolpuotnta...

24



Exppaoeic (1)

BaioLkoC TpOTOC PocdLlopLlopoy UTTOAOYLOUWY OE Lo
[Tl

Tpelc katnyopiec Ekppaocewv:
1. AplOuNnTIKEC
2. 2XECLOKEC

3. NOVLIKEG

25



Ekxdpaoeic (2)
1. AplBuntikec Ekppaoelg
KotookeVEC amo:

—  Teleoteg (operators)

—  TeAeoteouc (operands)

—  NMapevBeoelg

—  KAAOELg ZuvapTnoEwV

M. A+ (B*C—D)—SYN(X)

TeAeotec:

—  Movadtaiot (unary) myx. =X

—  Avadikol (binary) Y. X+Y

—  Tpwdikol (ternary) mx. A?B:C



Exppaoeic (3)

H oelpd umtoAoylopwy o€ pLlot oplOpuntikn €kdpaon
kaBopiletal amo ta €ENC:

A. lepapyio TeEAsotwy

FORTRAN Pascal C Ada
*x * [ div mod | Postfix ++ -- ** abs

* + - Prefix ++ -- * [ mod

+ - Unary - Unary + -

* | % Binary + -

Binary + -




Exppaoeic (4)

B. Associativity (2eipa urtoAoyiouwyv oto (6to erntimedo
Llepapyiag)
FENIKA: ATto aplotepa mtpoc ta delLd

Ektoc amo tnv uPwon os Suvaun:

* FORTRAN: armo 6g€Ld npoc aplotepad

e Ada: 6ev umapyel kavovag, xpelalovtal oPeVOEDELC
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Exppaoeic (5)

Apiotepa. * [ + -

FORTRAN
Agéia. **
Pascal Apiotrepa:. OAa
c Apiorepa. postfix (++ --) */ % binary (+ -)
Agéia.  prefix (++ --) unary -
4 % [0 i _
Cit Apiarepa.  * [ % binary (+ -)
Agéia.  ++ -- unary -
Apiotepa: OAa ekTOC **
Ada PICTEQ G

Xwpic kavova. **

[. lNapevBéoeic
AANAlouv TN o€Ip@ uTToAOYIONOU Twv A Kal B

29



Exppaoeic (6)

Exdpaocelc uno ocuvOnkn

MropouUv va xpnotpornotnBoulv onwce kabe Ekdppaon
M.X. o0 TpLadLkoc teAeotnc twv C, C++, Java:
<ekppaon_ 1> ? <ekdppaon 2> :<ekppaon_3>

(av <ékdppaon_1>=TRUE, t0te <ékdppaon_2>, aAAlw¢ <ékdpaon_3>)

LLTTOPEL va xpnotuomolnBel kol og evtoAn avabeonc:

If (c ==0)
thenav =0 ﬁ av = (c==0) ? 0 : sum/count
else av = sum/count
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Ekxdpaoeic (7)

* NMapadetypa:
M= (Vg<Va)?Vg:Va
B=(M<5)?M:0.7*Vg+0.3*Va

O BaBuoc cac oto padnua...
Vg = BaBuoc yparmtou
Va = BaBuoc aoknong

B=(((Vg<Va)?Vg:Va)<5)?((Vg<Va)?Vg:Va):0.7*Vg+0.3*Va
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Exdpaoeic (8)

2XEOLOKEC EkppAOELC
(Relational Expressions)
Amote\ouvtal armno:

2xeolokouc TeAeoteéouc (ApOUNTLIKEC 1 AOYLKEC
EkdpaoeLc)

2xeolakouc TeAeoTeC

H T touc eivo Boolean (ektoc armo tn C)

2XEOLAKOC TEAEOTNC: ZUYKPLVEL TLC TIMEC HUO
TEAECTEWV.
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Ekdpaoelc (9)

2YeoLaKol TEAEOTEC
AgiToupyia Pascal | Ada C FORTRAN 77
loo = = == EQ.
Avico <> /= = NE.
MeyaAuTepO aTTO > > > .GT.
MiKpOTEPO ATTO < < < LT.
MeyaAuTepo 1 ico >= >= >= .GE.
MikpOTEPO 1) I00 <= <= <= LE.




Exppaoeic (10)

 H FORTRAN apXLKa XpNOLUOTIOLOVCE TA TIALPOTTOVW
oUUBOoA, OLOTL OL SLATPNTLKEC NXAVEC OEV €LV T
oupBola < >

e Amno tn FORTRAN 90 kall HETA, XPNOLUOTIOLEL TO
oUpBoAa tnc Pascal, pe == yia to «ico»

e OLo)eolaKol TEAEOTEC £XOUV XapNAOTEPN
MPOTEPALOTNTA OTTO TOUC aplOuNTLKOUC:

A+1>B*2
(A+1)>(B*2)
ewpa: 2 3 1
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3.

Exkppaoeic (11)

\oyKeC EkppaoeLg
(Boolean Expressions)
Amote\ouvtol amno:

Boolean TeAeoteoucg, dnhadn:

Boolean MetaBAntec
Boolean >tadepec (n.x. TRUE, FALSE)

2xeolakecg Ekppaoelg (€xouv Boolean tun)

Boolean TeAeotec

H twun toucg eival Boolean (ektoc amo tn C)

Boolean TeAeotnc: EkteAel Boolean mpaén (AND, OR, NOT)
OTLC TIMEC OUO Boolean teAeoTtEwv.
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Exppaoeic (12)

lepapxio Boolean TeAeotwv

Pascal Ada C FORTRAN 77
NOT NOT ! .NOT.
AND | AND, OR | && AND.

OR | .OR.

1 O1 apIOUNTIKEG EKPPATEIC €ivVal TEAECTEOI OE OXECIOKEC
EKPPACEIC, Ol OXECIAKEC EKPPATEIC OE AOYIKEC, KAl Ol
AOYIKEC O€ OXEOIAKEC.

[1 2UVETTWG XPEIAlOMaOTE 1EpAPXNON OAWY TWV TEAECTWYV KAl
TWV TPIWV TUTTWV EKPPATEWV.
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Exppaoeic (13)

lepapyio OAwV Twv TeAeoTwv

FORTRAN 77 C Pascal
o | NOT

* Postfix ++, -- * [ div mod AND

+ - Prefix ++, -- + - OR
.EQ. .NE. .GT. .LT. .LE. .GE. Unary - = <> < <= > >=

NOT. * | %

AND. Binary + -

.OR. < <= > >=

&&
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Ekppaoeic (14)

* Napadelyua otn FORTRAN 77:
A+B.GT.2*C.AND.K.NE.O
epa: 2 3 1 5 4
[(A+B).GT.(2*C)].AND.(K.NE.O)

e Xtnv Pascal, oL Boolean teAeotec €xouv upnAotepn
NMPOTEPALOTNTA ATIO TOUC OXECLAKOUC. EToL, n Ekdppoaon

A>50RA<0 elvalamapadektn.

Npemnel va ypadet: (A >5) OR (A< 0)
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Ekppaoelc (15)

* Boolean tiuéc
— JTIC MeploooTepeC YAwooec: TRUE, FALSE

— Java: Ouboolean tipecg eival 1 bit (apket). Aev cuvdeetal pe int
Tumno Asedopevwv

— C++ : ExeL TUmo Aedopévwy bool. Zuvdeetal pe int.

— C: Aev €xeL Boolean Tumo Asdopévwy. Xpnolpomolouvtal
OPLOUNTLKEC TLUEC:

0 - FALSE
aAAo - TRUE (mapayet to 1 yio TRUE)
H ékppaon A>B >4 eivalvouun otig C, C++
1 2
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Exppaoelc (16)
* YroAoylopog Neproplopévne Ektaonc
(Short — Circuit Evaluation)

YroAoyLopocg pLog Ekppaonc, xwplc va xpetalstal va
UTTOAOYLOTOUV OAOL OL TEAEOTEOL.

A. 2 aplOUNTIKEC EKPPAOELC:
(4*A)*(B/3-1) Tienimtwon umtapxel edw;

Av A =0, dev xpelaletal va urtoloylotei to (B / 3 -1).
— AUOKOAO va EVTOTILOTEL

— XpnoLluoTmoLeitoL omavia
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Ekppaoeirc (17)

B. 2 AOYLKEC EKQPAOELC:
(A >=0) AND (B < 10)
Av A < 0, tote (A >= 0) = FALSE kot dev ypelaletal va
vurtoAoylotel to (B < 10)
— MBavecg NapamAevupec Zuveneleg (Side Effects):
(A > B) && (B++/2)
To B 6o aAAalet Tun (B++), povo otav A > B

— C, C++, Java xpnOLUOTIOLOUV UTTOAOYLOUO TIEPLOPLOUEVNC
£KTOONC
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EvtoAec AvaBeonc (1)

Mnyaviopol e Toug omoilouc o xpnotng aAAaleL
SuVOLKA TN ocuvOeon METABANTWY LLE TLUEC.

1. ArtAn AvaBeon
[evikn ouvtaén:
<peTAPANTN-0TOXOC> <teAeoTnC avaBeonc> <ekppaon>

— OLFORTRAN, BASIC, PL/1, C, C++ XxpnOlLOTIOLOUV WC TEAEOTH
avabeonc to =

— Mmopel va dnulovpynBetl clyxuon av XpNOLLLOTIOLELTOL KOl WG
oxeolokoc teAeotnc (PL/1, BASIC). M.x. otnv PL/1:
A=B=C :BaleL wc tun Tou A, tnv Boolean tiun tng
oxeoLaknc ekppaonc B =C
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EvtoAec AvaBeonc (2)

— H ALGOL kot otn ouvexela n Pascal xpnowuomnoinoav to :=

— OLFORTRAN, Pascal, Ada xpnotuormolouUv tnv vitoAn
avaBeonc, LOVO WC KAVOVLKN €VTOAR avaBesonc.

— 211 C, C++, Java, xpnolpornoleital Kot we Suadtkoc
teAeotrc: Mnopel va xpnotpormnoln0et péoa oe ekppAoELC.

2. MoAAatAEC peTaBANTEC — OTOXOC
PL/1: SUM, TOTAL=0

C,C++: SUM=COUNT =0

(mpwta COUNT =0, peta SUM = COUNT)
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EvtoAec AvaBeonc (3)

3. MetapBAntec — otOXOC UTIO OLVONKN
C, C++: FLAG ? COUNT1:COUNT2=0
( if FLAG then COUNT1 =0 else COUNT2 =0)

4. NepANTITIKEC EVTOAEC avaBeong
Mpwtn n ALGOL 68, akoAouBnoe n C:
A+t=B <> A=A+8B
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EvtoAec AvaBeonc (4)

5. Movadiaioc teAeotng avabeonc
— SUM =++COUNT &> COUNT=COUNT+1
SUM = COUNT

— SUM = COUNT++ <> SUM =COUNT
COUNT =COUNT +1

— COUNT++ <> COUNT=COUNT +1

Otav edpappolovral SUo povadloiol teAeoteC avaBeonc otov oLo
TEAEOTEO, N OELPA €ival oo HeELA TPOC APLOTEPAL:

-- COUNT++ < -- (COUNT++)
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EvtoAec AvaBeonc (5)

6. EvtoAn avaBeonc wc ekppaon (C, C++, Java)

H evtoAn avaBeonc dnuloupyet Eva amoteAeopa (N TN
nov Talpvel N LetaBANTr — 0TOXOC). ZUVETIWC, UITOPEL
va xpnotpormolnBel we ekppoaon, N wWC TEAECTEOC O€ HLa
aAAn Exkdpoon.

while (CH = getchar() != EOF) {...}
YUyKpLon veou yopaktnpo pe EOF, kat to amotéAeopa (0 R 1)

Sdivetal we tpn oto CH. O teAeotic avabeonc eivol xaunAoTtePNC
TPOTEPOLLOTNTOC ATIO OXECLOKOUG TEAEOTEC.

AMwc: while ((CH = getchar()) != EOF) {...}

Twpa, mpwta Ba mapeL Twun to CH, peta 6a cuykpBel N TN
autn pe to EOF.
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EvtoAec AvaBeonc (6)

2tn C eival amodektec ol OUO TTAPOKATW EVTOAEC; TL
amnoteAeopa Ba Exouv;

1. if (X==Y)then A=1else A=0;
2. if(X=Y)then A=1else A=0;
ATtoTEAECAL:

1. Oa eAeyxBel n wootnta twv X, Y. Av X = Y tote A=1.

2. Oa eAeyxBel n T mov Ba mapeL to X. Av dev eival 0, tote A=1.
Av gival 0, tote A=0.

H Java emuitpemnel povo Boolean ekdppaocelc otnv evtoAn if,
OTtOTE O€EV ETUTPETETOL N 2.
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Aopec kat EvtoAec EAeyxou Ponc
Npoypaupartog (1)
O €AeyxoC pon¢ MPOYPAUUATOC UTTOPEL VAL YLVEL OF
Tpla Stapopetika enineda:

A. Méoa o pla €kppaon, pe Baon tnv Lepapylo Twv
TEAEOTWV KOl TOUC KOWVOVEC TIPOTEPOLLOTNTOLC.

B. MetofU gvtoAwv.

[. Metofl Twv THNHATWY TOU MTPOYPAUUATOC

To A (to €xoupe e€etaoel) elval To «xapnAotepo» emnimedo.
Twpa Ba Soupe ToO B.
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Aopec kot EvtoAec EAeyyou Ponc (2)
Y€ EVA TIPOYPOLUMA, EKTOC ATIO:
— YroAoyLopo ekbpACEWVY
— AvaBeon tiuwv
xpelalovtal:
1. Tpomot emthoynC HETAEY EVAAAOKTIKWV ETAOYWV
2. TpoOmol EMAVOANTITIKAC EKTEAECNC OMAOWV EVTOAWV

Ma ta 1, 2 xpelalopaote EvtoAéc EAEyyou

AOMH EAEIXOY:

EvtoAn EAgyxou + Opada evtoAwv Ttou eAEYYEL
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Aopec kot EvtoAec EAgyyou Ponc (3)

Exel amodelxBOel Bewpntika, otL pa NMwaooa
Mpoypappatiopol xpeLtaletol HOvo:

—  Elte evtoAr) GOTO pe srdoyn

—  Eite evtoAn emidoync 1 amo 2, kot AOYLKA EAEYXOUEVN EVTOAN
emavaAnyng

A. 2YNOETE2 ENTOAE2

ALGOL, Pascal: begin <evtoAn 1>
<evtoAn_k> end

C, C++, Java: { <evtoAn_1>
<evtoAn_k> }
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Aopeg kat EvtoAec EAeyyxou Ponc (4)

B. ENTOAEZ EMIAOTH2

l. Avo Emdoywv

2XeOLOOTIKA OEpaTa:

. Mopdn Kal TUTTOG TNG EKPPaoNC IOV EAEYXEL TNV ETILAOYN.
. Ertthoyn amAng evtoAng, akoAouBiag evtoAwyv, | cUVOETNC EVTOANC;
. Tpormnoc vAomoinon¢ pwAlacpevwy (nested) emthoywv.

Apxka otn FORTRAN: |IF <Boolean expression> <evtoAn>
MLt TOAAQUTAEC EVTOAEC: IF (FLAG .NE. 1) GO TO 20
=1
1=2
20 CONTINUE
(Apvntikni Aoyikn, SUOKOAN avayvwaon)
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Aopec kot EvtoAec EAgyyou Ponc (5)

2Tn ouvexela, n ALGOL:
if <Boolean expression> then <egvtoAn_1>

else <evtoAn_2>

— Ol <evtoAn_1> kat <evtoAn_2> umopoUv va elval Ko
YUvOetec EvtoAec

— OAec oL YAwooeg otn cuve)eLa, akoAouBouv tnv dLa
AoyLkn
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Aopec kot EvtoAec EAgyyou Ponc (6)

1. MoAAanAwv Emloywv
] Mropel va. KOTAOKEVAOTEL oo 2 emAoywv, aAAd
O BonBadel avayvwolpotnta Kot eukoAla ypodng
Apxika FORTRAN: IF <aplOp_ékdppaon> L1, L2, L3
av <0 =0 >0
H ALGOL-W elonyaye tnv VvtoAn case
C, C++, Java: switch (<€kdppaon_int>) {

case <const_expres_int_1> : <evtoAn_1>;

case <const_expres_int_n>: <evtoAn_n>;
break;

[default : <evtoAn_n+1>]
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Aopec ko EvtoAec EAeyyou Ponc (7)

C. Pascal:
switch (index) { case index of
case 1: 1, 3: begin
case 3: d+=1; d:=d+1;
s+=index; S.=s+index
break; end;
case 2 : 2, 4: begin
case 4: e+=1; e=e+l;
v+=index; v.=v+index
break; end
default: printf(“Error”); else writeln(‘Error’)

} end



Aopec kot EvtoAec EAeyyou Ponc (8)

ENTOAE2 ENNANAAHWH2
Baowkn Asttoupyia Twv YAwoowv mtpoy/ouou.

Kavouv pia evtoAn (n opada evtoAwv) va ekteAeoTEL
0, 1 N meploootepeC POpPEC.

OL ZuvapTtNOLAKEC YAWOOEC XPNOLLLOTIOLOUV TNV
avadpoun yia smavaAnyn.

O BaoLkeC KaTtnyoplec evtoAwv emavainync,
KaBoplotnkov armo T amavTtNoELC TwV oXESLO0TWV
o€ SVU0 PaoLkA EpwTNATOL
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Aopec kot EvtoAec EAeyyou Ponc (9)

* NMwc eAeyyxetal n emavaAnyn;
— Noyka eAeyyxopevn (logically controlled)

— Me petpnon (counter controlled)

* Movu Ba sudaviletatl o pNXavIopoc eAEyxou oto Bpoxo;
— 2tnv apxn (pre-test)
— 2710 TEAOC (post-test)
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Aopec kot EvtoAec EAgyyou Ponc (10)

l. EnavaAnyn pe Métpnon
MetaBAnti Bpoxov (MB) : Zuvtnpel tnv T HETPNONC.

Nepl\apPavel emionc:

B Apxwkd Ty h

N Tehwkn TR ~TMoapauetpot Bpoyou (MB)
] Atadopd Atadoxtkwy Tipwy ~

2XeOLOOTIKA OEpata:
— TUTOC KAl EUPOC TIHWV TNG MB.
— H tiun tng MB oto t€Ao¢ tn¢ emavainync.

— Mropei n MB ko ot MB va aAAd&ouv peoa oto PPoOxo, Kal TIwE
ennpealetol o EAeyXoC;

— O NB vmoAoyilovtal 1 popa, ) o€ kAOe emavainyn;
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Aopec kot EvtoAec EAgyyou Ponc (11)

e C: levikn popdn:
for (<ekdppaon_1>; <ekppaon 2> ; <ekppoon_3>)
<Zwpo_Bpoyou>

<ekdpaon 1> : Opiletal n MB kat n Apxkn T tng. YrmoAoyiletal 1
dopd otnv apxn.

<ekdpaon 2> :'EAeyxoc Bpoxou. Yrtoloyiletal mpLv amo KaBes ektEAeoN
Tou Bpoxou. 2xeolakn Ekdppaon (av = 0, TOTE TEAOC).

<ekdpaon 3> : Aradopad Stadoxkwyv TLHwV. EkteAeital petda amno kabe
ektéAeon. Avéavel tn MetapBAntn Bpoyou.

M.x. for (index=0; index<=10; index++)

sum = sum + list[index];
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Aopec kol EvtoAec EAeyyou Ponc (12)

e OL<ekdpoon 2> Kol <ekdpaon 3> pnopolV va elval EVIOAEC, N
TMOAAQTTAEC eVTOAEC (xwpillovTal pE ,).

* OAec ol <ekdpaoelc> eival tpoatlpeTikeS. H default Tiun tng
<ekdpaon 2> eivat TRUE (dnAadn, 1). Twv aAAwv, Timorta.

e OLMB, NB umopouv va aAAadéouv PEcO OTO CWHO TOU BpoOxou.
 Mrmopel va yivel «elcodoc» 0To owpa Tou Bpoxou.
* QuOoLOOTLKA elval AoyLlka eAeyxopevn ernavaAnyn.

C++ : H <ékdpaon_2> unopsei va givar ka Boolean. H <ékdppaon 1> pumopei va
nepthapBavel optopouc petaAntwy [ .. for (int count =0 ...) ], pe epBEAela to
owua tou Bpoyou (o€ maAlotepeg vAomolnoelg tng C++, N euPEAELO NTAV WCE TO
TENOC TNC meptBaAdovoac ouvaptnong).

Java : H <ékdppaon_2> eival povo Boolean. H <ékdppoon 1> pmopel vo mepthapfAavet
opLopoUC petapfAntwy, pe epPEAeLa To owua Tou Bpoyou.
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Aopec ko EvtoAec EAgyyou Ponc (13)

Il. Noywkd EAeyyxopevn EroavaAnyn

— Elvau TtLo yevikeg evtoAEg emavaAnyng oo TLg EVTIOAEG
emavaAnyng pe petpnon.

= C, C++, Java: Exouv ko pre-test kol post-test AoyLka EAEYXOUEVEC
emavaAnPeLc:

Pre-test: while (i>=0){ ...
. }
Post-test: do{...

... } While (value > 0)

Alapopa: H post-test Oa ekteAeotel tovAaxlotov 1 dopa.

Java: H ékdpaon eAéyxou mpeEmneL va ivat Boolean.

Agv €xeL goto, omote dev ylvetal «elcod0c» 0To ocwHa Tou Bpoxou.
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Aopec kol EvtoAec EAeyyou Ponc (14)

lll.  Mnxaviopoi EA€yxou tou Xpnotn

Oplopevec YAwaooec, ontwc n Ada, €xouv Bpoxouc xwpic EAeyyo
NG enavaAnyPng pe pEtpnon n AoyLko:

loop
i;‘.sum >= 100 then exit; (n exit when sum >= 100)
;hdloop

Yrio-2uvonkn (conditional), n Xwpic ZuvBnkn (unconditional)

exit:
exit [<label>] [when <cuvOnkn>]
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Aopec kat EvtoAec EAeyyou Ponc (15)

C, C++, Java: Unconditional unlabeled break
C, C++, Java: MapaAewpn evtoAwv nov akoAouBouv: continue
Java: Unconditional labeled break kat continue
Noapadeypa:
while (sum < 1000) {
getnext(value);
if (value < 0) continue;
(av value < 0, otnv apxn touv Bpoxou)
break;
(av value > 0, €€oboc¢ armo to Bpoxo)
sum += value;

(bev ekteAeitoL MOTE...)

}
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Aopec kat EvtoAec EAeyyou Ponc (16)

D. AIAKAAAQ2H XQPI2 2YNOHKH

(unconditional branching)

—  EvtoAn goto : MeyaAn outnon yla tn Xpnotpotnta tnc.

— HJava bev €yeL...
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Xpnuoatodotnon

To POV eKMALSEUTLIKO UALKO £XEL avartuxOel oto mAaiolo Tou
eKTIOLOEVUTLKOU €pyou Tou dtdaokovta.

To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipo Natpwv»
EXEL XpNUOTOSOTACEL LOVO TNV avadLapopdpwaon Tou eKMALdEVUTIKOU

UALKOU.

To €pyo vAormoLeital oto Aaiclo tou Emxelpnotokou Mpoypapatog
«Ekmaidevon kat Ata Biou MaBnon» kat cuyxpnuotodoteital amno tnv
Evpwrnaikni Evwon (Evpwraiko Kowwviko Tapeio) kat amd eBvikolg

TTOPOUC.

* X 5k

* *
* *
* *

* 4 *

Evpwmaikr ‘Evwon
Evpwmaiké Kowvwviké Tapeio

EMXEIPHZIAKO MPOIPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH

ENEVOYON TNV UOLVWVId TNE JVWON:

YNOYPFEIO NMAIAEIAL KAl GPHIKEYMATAQN
EIAIKH YNHPEZIA AIAXEIPIZHE

Me tn ouyxpnpatrodoétnon tn¢ EAAGadag kat tn¢ Evpwnaikig Evwong

—EINA

E _ pnvpnppn Yo mv I‘IV(II'I(U{H

64



>NUElwpa lotoplkovu Ekbooewv Epyou

To mtapov €pyo amoteAel tnv €kdoon 1.0
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>NUElwpo Avadopagd

Copyright MNavernotiuwo Natpwy, MNavvne Fopodpaiakng, 2015. «Apxég
MAwoowv Mpoypappatiopou kot Metadpaotwv. MetaBAnteg, Ekbpaoelg,
EvtoAec». Ekboon: 1.0. MNatpa 2015. AtaBgoipo amod tn diktuakn dtevBuvon:

https://eclass.upatras.gr/courses/CEID1091/
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>Nuelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

OS0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopkn opiletal n xpron:
* 10U Oev mepAaBAVEL AUECO ) ELUECO OLKOVOULKO 0dEAOC Ao TNV XPrion Tou £pyou, yla
To SlavopEa Tou €pyou Kal adelodoyo

* 1ou Sev meplAapPaveLl olkovouLkn) cuvaAlayn we npolnoBeon yla tn xpnon N npooBaocn
OTO £pYO

* 1ou 6ev npoomopilel 0Tto SLavoUED TOU £pyoU Kal adel0d0X0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelg) amod tnv tpoPfoAr] Tou €pyou o SLASIKTUAKO TOTO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adela va XpnNOLLOTIOLEL TO €pyO yLa
EUOPLKN Xpnon, epocov auto tou {ntnOel.
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