KepaAaio 4:
MeTaBAnTEC, EKppaoceic, EVTOAEC

Awooawv [poypouuotiouod kar Metappaotwv

[’ T'opopoickng, 2. 2iovtag
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MetaBAnTeC (1)

m MetaBAnTR: AQaIpeTIK avatrapaoTaon dleubuvong
UVNMNG, N OUAAoYNG dleuBuvoewy pvAung tou HYY.

m AvayvwplioTiko 1 Ovoua (id): 2uvduaopog aTro
aAQapIOuNTIKOUC XapakTApec. Eival éva povo atro Ta
OUOTATIKA PIaG METARBANTAGC. Eival cuoTaTiKO Kal
AAAWYV OOPWV: YTTOTTPOYPAUMATA, TTOPAUETPOI, ...

2. XeOIOOTIKA BEPATA VIO T OVOUATA:
s Mop@n. Aidkpion TTECWV/KEPAAQiIWY YPANUATWY, AAAOI

TTEPIOPIOMOI.
m Acopeupéveg NECeig vs AEceic KAedia.



"
MeTaBANTEC (2)

mX=25;

«X gival o ovoua (id) yiag 6éang (n BEcewv) uvnung mmou
ITEPIEXEI(-OUV) TTAEOV TOV apIBUO 2.5»

Kal n rpotaocn autn Ogv ival TTANPNG...

m Mia yetaBAnt) M atroteAgital atrd 4 oToIXEIa:
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MeTaBANTEC (3)

Ovopua

AiguBuvon(-oeig) uvAung (avagopaq)

— EUpog
M - TipR TUTTOG TIHWV <
\ / AeiToupyieg
1816TNTEC Xpovog {wng

EuBéAcia

Avagopd (MvAun)

o
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MetaBAnTeC (4)

m H oxéon ovopaTtog — 01evBuvong d¢ev gival
Qu@IJOVOCHMaVTN.

m A. 1010 ovoua — Aia@opeTIKEC OIEUOUVOEIC
2.€ Eva TTpOYpaAUMaA, o€ KABe pia ato duo cuvapTtnoelg 4, f,,
UTTOPEI Vva opileTal pia eTaBANTA (TOTTIKN) ME TO Ovoua X.
Ortav pia ouvaptnon f kaAgital avadpopika, KaBe KAon TNG
f opiCel DIOPOPETIKEC BETEIC uvUNG (Kal apa JETABANTEC),
YIO T OVOUATA TTOU Eival TOTTIKEG METABANTEC TNG .
Av n ouvaptnon f ye Tommkn petaBAnTr Tnv Y, KANOEI atrd
TIG ouvapTtnoelg f,, f,, N 'Y Ba £xel ouvdeDei ue DIOPOPETIKEG
uvAueg otig f, f,
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MeTaBANnTEC (D)

m B. Aiagpoperika ovouara — 101a dieuBuvan
Yeudwvupia (Kkako yia avayvwaoliuotnta...)
MTTOpEi va dnuioupynBei ye dIAPopouUC TPOTTOUC:

Ausoa
m 27N FORTRAN ue tnv evioAn EQUIVALENCE
m 27I¢ C, C++ e union variables
Euueoa
m Me Tnv KAfjon utrotrpoypaupdatwy (by reference)
= Mg Tn Xprion pointers
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MeTaBANnTEC (6)

WYeudwvuuia

o<

o<
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MeTaBANTEC (7)

m Mia petaBAnTn X £x€1 2 XpNoEIC.
2.TNV EVTOAN avaBeonc:

X=X+1
l \
|-value r-value

m |-value (left value): Avagopa otn 6€on uvnung
m r-value (right value): Atroava@opoTtroinon yia va
TTAPOUME TNV TIUN

OuolaoTIKG 0 TEAEOTNG = TNG EVTOANC avaBeonc, gival Evag
TEAEOTNC TTOU OEXETAI 2 opiouarta: TiuN (r-value) kai avagopa
(I-value)



" J
MeTaBANTEC (8)

m AtToava@opoTtroinon (dereferencing): Npoéofaon
oTn B€on uvnuNg, Kal AEn TnG UTTAPXOUCOC TIUNG.

B 2TIC TTEPIOCOTEPEC YAWOOEC, O r-value poAog piag
METABANTAC, oCuvAYETAl EUUECWCE ATTO TN BE0N TNG
METABANTAC, ONAadN OTav PBpiocKeTal OECIA ATTO TOV
TEAEOTN avaBeong =

B YTTAPYXOUV YAWOOEC, OTIC OTTOIEC UTTAPXEI pNTH
ONAwaon Tou r-value poAou.

[1.x. oTnVv BLISS:
X =.X+1
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A¢opeuon (1)
m  Aéopeuon (Binding): 2uoxETion OUO OVTOTNTWV.
[1.x. 1010TnTAC UE HETALBANTN, Ooperation Ye oUuBoAo.

m  Xpovog Ascopeuong (Binding Time): O xpovog
TTOU YIVETAI N OECUEUON,.

m  'Exoupe Toucg ecnc Xpovoucg Asopeuonc:

1)
2)
3)
4)
5)
6)
7)

Xpovog 2xedlaouou TnG 'Awaooag
Xpovocg YAotroinong TG NA\wooacg
Xpovocg ['papnc Tou Npoypdauuatog
Xpovoc Metagppaong Tou NpoypdupaTog
Xpovog 2uvdeanc Tou lNpoypduuatog
Xpoévoc¢ PépTwong Tou MNpoypdupaTtog
Xpovog EkteAeonc Tou [poypaupaTog



" J
A¢opueuon (2)

Xpodvog Zxedlaopou TG Nwooag
Xpovog YAotroinong tng Nwooag
Xpovog paeng Tou MNMpoypdupaTog
Xpoévog Metdgppaong Tou MNMpoypdupaTog
Xpodvog 20vdeong Tou NMpoypdupaTog
Xpovog ©opTwong Tou MNMpoypduuaTog
Xpovog EkTéAeang Tou MpoypdupaTtog

B AIQQOPEC OVTOTNTEC OECEUOVTAI OE DIAPOPOUC
XPOVOUC:

‘Eva oupoAo (11.X. *) e yia operation, aT1o Xpovo (1)
‘Evac TUtrog Agdopeévwy (T1.X. Int) ye EUPOG TIMWYV, OTO (2)
‘Eva évoua (11.X. A) JE pia évvola, oTo (3)
Mia peTtaAnTn pe Eva Totro AedopéEvwy, 010 (4)
Mia Zuvaptnon PIBAIOBAKNG ME TOV KWOIKA XPrOoTn, OTO (D)
Mia peTtaAnTn pe B€on(-€1¢) yvApNG, oTo (6)
Mia peTaAnTn pe TIMA, oTo (7)

NogkrwbNE
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Acopeuan (3)

Xpovog 2xedlacuou TnG MNwoaoag
Xpovog YAotroinang Tng MNAwaoag
Xpovog ['paeng Tou MNMpoypduuaTog
Xpovog Metagpaaong Tou lNpoypdpuatog
Xpovog 2uvdeang Tou [NpoypdupaTog
Xpovog ®opTwang Tou MNpoypdpuatog
Xpovog EkTEAeang Tou MpoypdapuaTog

m [lapadeiyua: 210V KWOIKA

Int count;
count = count + 5;

UTTAPXOUV (METACU AAAWYV) 01 OECPEUTEIC:

Noobkwh =

To guvoAo Twv mlavwy TuTTwyv AgdopuEvwy Tou count, (1)
O Tutro¢ Aedopévwy TOU count oTo TTIPOYPAUMA pag, (4)
To guvoAo Twv Bavwy TIHWV Tou count, (2)

H Tyl Tou count oTo TTPOYPANUA Hag, (7)

To aguvoAo Twv TBavwy evvoiwy Tou +, (1)

H €vvola Tou + oTO TTPOYPAMPG pag, (4)

H eowTepIK avaTtrapdoTacn Tou 5, (2)
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Acopeuan (4)

m Aldpkela Zwng tng déopeuong: H xpovikn 1Tepiodog
METACU TNG dONUIoUPYiag Kal TNG KATAoTPOYPNC UIAC
OEOMEUONG (TT.X. EVOC OVOMATOC KAl MIOG METAPBANTAC)

m Aldpkela Zwng avTIKEIMEVOU: H Xpovikn TTEPIOd0C
METACU TNG dONUIoUPYIaAg KAl TNG KATAOTPOPNC TOU
QVTIKEIMEVOU (TT.X. METABANTAC)

m Aev CUUTTITTTOUV ATTAPAiTATA:

Eva avrikeiuevo utropéei va Exel ueyaAurepn dIQpKEIQ ATTo autnv NS
déoueuoncg. MN.x. 6Tav pia yetaBAnTA petaBiadletal e ava@opa o€ yuia
UTTOPOUTIVA, N OECONEUCT TOU OVOUATOC TNG TTAPAUETPOU Kal TNG
METABANTAC £XEI MIKPOTEPN DIAPKEIQ ATTO QUTAV TNG METABANTAG.

Mia déausuan utropéei va Exel UEyaAUTEON OIQPKEIA ATTO QUTNV TOU
avrikelpévou. T1.X. av Eva avTIKEINEVO TTou £XEl dnUIoupynBEi ue new
oTnv C++, NeTAPBIBACTE WS TTAPAUETPOGC UE & KAl JETA KATAOTPOAPEI ME
delete 1TpIv ETIOTPEWEI N UTTOPOUTIVA, EXOUUE OIWPOUMEVH ava@opd
(dangling reference).
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A¢opueuon (5)

m 2TaTIKN Acopeuon: OTav yiveTal TTpIv TO XPOVO
EKTEAEONC TOU TTPOYPAUMATOC (6) Kal Oev aAAAlEl
KOTA TN OIAPKEIO TNG EKTEAEONC.

m Auvapiki Asoueuon: ANIWG.

A. Acopeuon MetaBAnTNG pe Tutro Aedopévwy (TA)
m 2 TOTIKA AEOoPeuon
Me PntR (explicit) dnAwon
m [1.x.otn C: int A
Me "Eppeon (implicit) dnAwon

m [1.X. 0Tn ouvapTnolakn yA\wooa ML (Meta Language):
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A¢opueuon (6)

O1 TA Twv ek@pdoewv kKaBopilovtal atro TIG (TUXOUOEG) OTABEPEC:
2TnVv evioAn fun circ(r) = 3.14 *r * r, 10 circ Bewpeital real

2Tnv evtoAn fun times(x) = 10 * x, 710 times Bewpeital integer

Av dev ouvayetal o TA, ouvtakTikO AdBo¢. .x oto fun sq(x) = X * X
XpelaleTal va yivel pnt dnAwon:

funsg(x):int=x*x R funsq(x:int)=x*x A funsqg(x) = (x:int) * x

Twpa, 0Aec o1 Y\wooeg (ekTOC ML, Perl) €xouv pntr} dnAwaon.
Perl: $a (BaBuwToc TA), @a (array TA), SI0QOPETIKEC MET/TEC.
OpPIOPEVEC QPXIKEC YAWOOEG €ixav Eva €id0¢ Euueonc dNAwonNg.

[1.x. otnv FORTRAN av utmpxe id TTou dgv €ixe dNAwbEi pnra,
ouvayoTav Eupeca o TA we €¢ne:

m Av 10 Oovopa apxiler amo I, J, K, L, M, N gival INTEGER

m AMIWG gival REAL
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Acopeuan (7)

m Auvapikn Asopeuon
H uetaBAnTr deopevetal ye TA kGBe opd TTOU
TTaipvel TiunR, donAadn otav civai I-value.
AeopeveTal ge Tov TA TTOU £XEI N TIMA TNG METABANTAC
r-value, ] TNG EKPAONG TTOU Eival OECIA TOU =
[[Awooec: APL, SNOBOL, PHP, JavaScript
OETIKA:

m EueAigia
= AuvatoTnTa yia generic ouvapTNOEIG

APNHTIKA:

m Acv UTTAPYXEI OUVATOTNTA EVTOTTIOMOU AaBWYV OTN HETAPPAON
m MeyaAo KOOTOCG yia EAeyXo TwV TA KATA TNV EKTEAEON
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Acopueuon (8)

B. Aéopeuon MetaAntnc pe Aieubuvon(-€i¢) MvAung

m Ekxywpnon (allocation): H diadikaoia dEopeuong TNG
ueTaBANTAC e A/von Mviung atro TIC OI0BETIUEC.

m Atrodéopeuon (de-allocation): H diadikaaoia
ATTOOECUEUCNC KAl ETTIOTPOYPNC TNS UVAUNG OTIC
Ol0BETIUEG.

m Alapkela Zwng: O xpovog Kata ToV OTToio N
METARBANTA €ival deopeupEvn e dieuBuvaon(-€ig)
pvAUNG. AnAaon:

Aidpkela Zwng = (Xpovog Attodeapeuons) — (Xpovog Ekxwpnong)
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A¢opueuon (9)

Me Baon Tov TPOTTO OECPEUONC KOI TOUC XPOVOUC
EKXWPNONG KAl ATTOOECUEUCNG, EXOUUE DIAPOPETIKOU
TUTTOU PETARBANTEC:

m Static Variables

H ekxwpnon YiveTal TTpIv TNV EKTEAEGN TOU TTPOYPANUATOC
Kal Oev aAAadlel otn OIAPKEIA TNG.

Global petaBAnTéc.

2TIc C, C++, Java e static. H Pascal 0x1. 2TIC apXIKEC
FORTRAN (a1ro | wg kai 1V), 6Aec o1 yeTaBAnNTEC static.

[TOAANEC PopEC gival history sensitive.
[MTAEONEKTHMA: AmrodoTikEC (MIKPO overhead)
MEIONEKTHMA: Mikpn eueAicia (Ox1 avadpopikoTNTa)
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A¢opeuon (10)

m Stack — Dynamic Variables

H ekxwpnon yiveral 0Tav «EKTEAEITAI» N EVTOAN drnAwong
NG METAPANTAG (0 TA gival oTaTIKA OUVOEDEUEVOCG)

27N C ka1 otn C++ €ival TETOIEC Ol JETARBANTEC

2.TNV apxnN EKTEAECNC TOU UTTOTTPOYPAUMATOC YiveTAl
EKXWPNON TNG TOTTIKAG METAPBANTAG, ATTOOECMEUON MOAIC
ANCEI N EKTEAEON,.

Exxwpnon atro tnv run-time stack yvAun (opyavwuevn)

Exxwpnon kal Attodéopeuon pe 1potro Last-In First-Out
(LIFO), ouvnBwc¢ o€ cuvduaouo PE KAROoN UTT/ToC.

MEIONEKTHMA: Agv ptropouv va gival history sensitive.
[MAEONEKTHMA: Avadpopun
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Acopeuon (11)

Ekxwpnon Atrodéopsuon
NMAPAAEITMA:
H run-time stack, _
agpou 1o Main €xel Function B
KOAEOEI TN
GUVé‘PTﬂUﬂ A, n Function A
oTToia JE TN O€Ipa
TNG EXEI KAAEDTEI TN vain Progran
ouvaptnon B




" J
A¢opeuon (12)

m Explicit Heap — Dynamic Variables

Eival avwvupa avTiKEigeva Twv OTToiwV oI OIEUBUVOEIC
EKXWPOUVTAI KOl ATTOOECUEUOVTAI PUE EVTOAEC TTOU
EKTEAOUVTAI KATA TNV EKTEAECN TOU TTPOYPAMMATOG.

XpnoliyoTtrolouv TN heap storage: AvopyavwTtn cuAAoyn
BEoewv PVAPNG PE «ATTPOPBAETTTN» XPNoN.

O1 yeTaBANTEC QUTEC UTTOPOUV VA TTPOCTTEAQCOOUV UOVOo
atrd pointers 1) objects.

Ekxwpnon Kal ATTOOEOUEUON OE OTTOIAONTIOTE XPOVIKN

oTIYMA.
2TnVv Java oAa ta objects cival explicit heap — dynamic
variables
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Acopeuon (13)

m Implicit Heap — Dynamic Variables
[iveTal ekxwpnon atré Tnv heap storage pyévo otav n
UWETABANTNA TTaipVEl TIMA ME EVTOAN avaBeonc (I-value).
Madi deoueuovTtal he TN METAPBANTA OAEC 01 ID1I0TNTEG TOU
TA TnC TIPAG (dUVaMIKN dEopeuon TNG METABANTAC uE TA)
OuolaoTiKa gival Ovo OVOUATa TTOU OECHEUOVTAI UE OTI
OEAOULE.
APL, ALGOL-68
OETIKA:

m EueAigia
= Auvatotnta yia generic OuvapTNOEIS

APNHTIKA:

s MeydAo KOOTOC yia ouvTipnon Twv OUVAUIKWY IQI0TATWY KATA
TNV EKTEAEON
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2.100€gpeC (1)

m Eival «ueTaBANTEC» TTOU dECPEUOVTAI UE TIMN, MOVO
OTav OEgUEUOVTAI ME MVAUN.

m H 1iun ogv Pytropei va aAAdcel ue evioAn avabeonc.

m C,C++: constints =100; Pascal . consts = 100;

m H apxiki C oegv gixe otaBepec. Opwc o C
preprocessor mepIAaupPAavel macro:

#define LEN 100 : avTikaBioTavtal OAEC Ol
epavioeic Tou LEN pe 1o 100 (named literal)
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2.100€pEC (2)

m O1 oTaBepeg Bonbouv TRV avayvwaoiyoTnTa Kal TNV
QCIOTTIOTIO TOU TTPOYPAMMATOC.

m EUKOAN aAAayr) peyEBoucg arrays Kal AAAWY OOHWV.
m 21NV Ada UTTapXEl HEYAAN gUEAICia:
MAX: constant integer :=2 * WIDTH + 1; (dynamic)
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ApXIKEC TipEC MeTaBANTWYV

m ApxikoTroinon: Acoueuon JETABANTAC UE TIUNA, TN
OTIYMN TTOU OECPEUETAI ME HVMN (OTTWCGE N
oTa0EPQ).

m Ala@opd atro otabepa: H otaBepd dev aAAAlEl TiN.
m FORTRAN: REAL PI, DATA PI/3.14159/
mC:inti=0; floate = 1.0e-5;
m Pascal: Oxu...
m Ada: SUM: integer :=0;
(2100epa: SUM: constant integer := 0; )

m ALGOL 68: Int first := 10;

(21aBepa: Int first = 10; )

Kakn avayvwaoliuotnTa...
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Exppaocic (1)

m  Baolkog TpOTTOC TTPOCOIOPIOHOU UTTOAOYIOHWY O€
uia 11

m  Tpeig katnyopiec EKppaoewv.
1. ApIBuNTIKEC
2. 2XECIOKEC
3. NOVYIKEC
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Exppaocic (2)

1. ApiBunTikEC EKQPAOEIC
KATAOKEUEC ATTO:
0 TeAeoTeEC (Operators)
00  TeAeoTeéoucg (operands)
0 TapevBeoelg
0 KANOEIC ZuvapTAoEWV
[M.x. A+ (B*C—-D)—-SYN(X)

TeAeoTEc:

0 Movadiaiol (unary) Tm.xX. —-X

0 Auadikoi (binary) myx. X+Y

0 Tpladikoi (ternary) tm.xX. A?B:C
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Exppaoccic (3)

H oeipd utToAOYIOPNWY O€ Pia aplOunTIKA EKppaon
KaBopileTal atrd Ta £CNC:

A. lepapyia TeAeaTwv

FORTRAN Pascal C Ada
*x * [ div mod | Postfix ++ -- ** abs
* + - Prefix ++ -- * [ mod
+ - Unary - Unary + -
* | % Binary + -
Binary + -
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Exkppaoeic (4)

B. Associativity (2€/0a utroAoyiouwy oTo idIo
EMTITTEOO IELAPXIAC)

[[ENIKA: ATTO apioTepa TTpOC Ta OECIA
EKTOC a1 TNV UWwan o€ duvaun:
A**B*C
s FORTRAN: atrd 0&¢Ia TTPOG apIoTEPA
m Ada: Ogv UTTapXEl Kavovag, xpeialovTal TTapeVOETEIC



Exppaocic (5)
A X * [+ -
FORTRAN |/ PloTepd: =/
Agéia. **
Pascal Apiotepa. OAa
c Apiarepa.  postfix (++ --) */ % binary (+ -)
Acéia. prefix (++ --) unary -
- * [ 04 bi -
Cit Apiarepa.  * [/ % binary (+ -)
Agéia.  ++ -- unary -
Ada A,o/o,rgpc’r: , OAa ekT10C **
Xwpic¢ kavova. **

[. NapevBéoeic
AANaAlouv TN o€1p@ uttoAoyIopoU Twv A kKal B
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Exppdaoeic (6)

EK@paceig utrdé ouvBnkn

MTTOpOUV Va XpNnoIhoTToiNBouv OTTWC KABE EKppaon
[1.X. 0 TPIAOIKOC TEAEOTNC TV C, C++, Java:
<eKppaon_1> ? <ekppaon_2> : <€kppacon_3>

(av <ékppaon_1> = TRUE , 101€ <€k@paon_2> , aAAIw¢ <ékppaon_3>)
UTTOPEI va XpNOIJOTToINBEI Kal o€ EVTOAN avabeonc:

i (c == 0)
then av = 0 ¢m) av=(c==0)? 0 :sum/count

else av = sum/count
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Exkppaoeic (7)

m [lapadeiyua:
M=(Vg<Va)?Vg: Va
B=M<5?M:0.7*Vg+0.3*Va

O BaBuodc ocag oT1o padbnua...
Vg = Babuocg ypatrtou
Va = Babuog aoknong

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

2. 2XEOIOKEC EKQpPAOEIC
(Relational Expressions)
ATToTEAOUVTAI ATTO:

B 2yxeolakouc TeAearéouc (ApIOUNTIKEC N AOYIKEC
Exppaosig)

B 2XEOIQKOUC TEAEOTEC

= H niun Touc gival Boolean (ekto¢ atro tn C)

2. XEOIOKOC TEAEOTNC: ZUYKPIVEI TIC TIMEC OUO
TEAEOTEWV.



Exppaocic (9)
2. XEOIOKOI TEAEDTEC
AgiToupyia Pascal | Ada C FORTRAN 77
loo = = == EQ.
Avico <> /= 1= NE.
MeyaAuTepO aTTO > > > .GT.
MiKpOTEPO ATTO < < < LT.
MeyaAuTepo 1 ico >= >= >= .GE.
MikpOTEPO 1) I00 <= <= <= LE.




" J
Exppdaocic (10)

m H FORTRAN ap¥xIk@ xpnoliJoTrolouoe T1a
TTAPATTAVW CUPPBOAA, OIOTI OI DIATPNTIKEC
UNXaveC OEV €ixav Ta CUUBOAa < >

m A0 Tn FORTRAN 90 Kkal YeTd, XpNOIMOTTOIET T
ouUppoAa Tn¢c Pascal, ye == yia 10 «ioco»
m Me 1To10 O€Ipa Ba EKTEAEOCTEI TO TTAPAKATW);
A+1>B*2
(A+1) >@(B " 2)
2epa: 2 3 1

O1 oXeolaKoi TEAEOTEC £XOUV XAUNAOTEPN TTPOTEPAIOTNTA
aT1TO TOUG apIBuNTIKOUC.
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Ekppaoeig (11)

m O1 JavaScript kal PHP £€xouv dU0 akOpa OXECIOKOUG
TEAEOTEG: === KaI !==

m AIQQEPOUV ATTO TA == KalI = wW¢ TTPOC TO OTI OEV
KAVOUV PJETATPOTTH TUTTOU KATA TN ouykpion. I'.x.

“rT==7 ka1 " ==0 civaltrue
OnAadn, yetarpotrn Tou 77 o€ 7 kal Tou " o€ O (1)
M ===7 ka1 " ===0 eival false

m AvTioToixa n Ruby €xel To eql? yia EAeyx0 100TNTAC
XWPIC METATPOTTN TUTTOU. XPNOIUOTIOIEI KOI TO ===
OAAQ pOvo oTOo when TnG evioAncg case (...)
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Exppdaocic (12)

3. Noyikéc Ek@ppaocig
(Boolean Expressions)
ATToTEAOUVTAI ATTO:

m  Boolean TeAeoréoug, dOnAadN:

0 Boolean MeraBAntéc
0 Boolean 2rabepéc (11.x. TRUE, FALSE)
O 2xeolakec Ekppaocic (€xouv Boolean 1iun)

m  Boolean TeAecoréc

= H niun Toucg gival Boolean (ekto¢ atro tn C)

Boolean TeAeoTNC: EkTeAEi Boolean trpagn (AND,
OR, NOT) oTi¢ TIuEC OUO Boolean teAeoTEWV.



Exppdaocic (13)
lepapyia Boolean TeAeoTwyv
Pascal Ada C FORTRAN 77
NOT NOT ! NOT.
AND | AND,OR | && AND.
OR | OR.

O1 apIBUNTIKES EKPPATEIC Eival TEAEOTEOI OE OXECIOKEC
EKPPACEIC, Ol OXECIAKEC EKPPATEIC OE AOYIKEC, KAl Ol
AOYIKEC OE OXEOIAKEC.

2 UVETTWG XPEIalOMaaTE 1EpAPXNON OAWY TWV TEAECTWYV KAl
TWV TPIWV TUTTWV EKPPATEWV.



Exkppaocic (14)
lepapxia OAWV TwWV TeAeOTWY
FORTRAN 77 C Pascal
o ! NOT
* Postfix ++, -- * [ div mod AND
+ - Prefix ++, -- + - OR
EQ. .NE. .GT. .LT. .LE. .GE. Unary - = <> < <= > >=
NOT. | %
AND. Binary + -
.OR. < <= > >=
== I=
&&
|
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Ekppaocig (15)

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

m 2TnVv Pascal, ol Boolean TeAeoTEC EXxouv UWNAOTEPN
TTPOTEPAIOTNTA ATTO TOUC OXECIAKOUC. 'ETOl, N
EKppaon
A>50RA<0 ceival atrapadeKkTn.

[Mpetrel va ypagei: (A>35) OR (A <0)
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Exppdaocic (16)

m Boolean Tmipég
2.TIC TTEpIo0OTEPEC YAwooec: TRUE, FALSE

Java: Oi boolean Tipyéc gival 1 bit (apkei). Aev ouvdEeTal
ueE int TUtTO AcdOuEVWV

C++ . 'Exer Tutmro Aedouévwy bool. ZuvdéeTal pe int.
C : Aev €xel Boolean Tutro Aedouevwy.
XpnoiyoTtroiouvTal apliOunTIKEC TIMEG:
0 — FALSE
aAAo — TRUE (trapayel 1o 1 yia TRUE)
H ékppaon A >B >4 egival vopiun oTtic C, C++
1 2
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Exppdaocic (17)
m YTToAoyiopog lMeplopiopévng EKTaong
(Short — Circuit Evaluation)

YTTOAOYIOUOC MIOG EKPPAONC, XWPEIC va XpelaleTal
VA UTTOAOYIOTOUV OAOI Ol TEAEQTEOL.

A. 2€ apIBuUNTIKEC EKPPATEIC:
(4*A)*(B/3-1) Tiemmrwon uttapxel e0w;
Av A =0, dev xpeialeTal va uttoAoyloTei o (B / 3 -1).

AUOKOAO va eVTOTTIOTEI
XpnNOoIJOoTTOoIEiTAlI OTTAVIO
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Exkppaocic (18)

B. 2& AOYIKEC EKQPPATEIC:
(A>=0) AND (B < 10)
Av A <0, tote (A >= 0) = FALSE ka1 dgv xpeladeral
va uttoAoyloTei To (B < 10)
[MBaveg MapatrAeupeg ZuveTreieg (Side Effects):
(A > B) && (B++/2)
To B Ba aAAalel tiyn (B++), uovo otav A > B

C, C++, Java XpnOoIMOTIOIOUV UTTOAOYICUO TTEPIOPICUEVNG
EKTOONG



"
EvToAec AvaBeoncg (1)

Mnxaviodoi JE TOUC OTTOIoUC 0 XPNoTNC aAAAQdEl
OUVAMIKA TN oUvOeon METARBANTWY PE TIMEC.

1. ATTAN AvabBeon
["evIK) ouvTagn:

<METABANTN-O0TOXOC> <TEAEOTNG AvABeonc> <EKppaon>
O1 FORTRAN, BASIC, PL/1, C, C++ xpnOIUMOTIOIOUV WG
TEAEOTI) avaBeong 10 =

MTtropei va dnuioupynbei ouyxuon av XpnoIYOTTOIEITAl KAl
w¢ oxeolakog teAeoTn¢ (PL/1, BASIC). I'.x. otnv PL/1.:

A =B =C :Balel w¢ Tiyn tou A, Tnv Boolean 1iun 1ng
OXEOIOKNG Ekppaonc B =C
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EvToAec AvaBeonc (2)

H ALGOL kai otn ouvéxela ol Pascal, Ada
XpNolJoTroinoay 10 .=

O1 FORTRAN, Pascal, Ada xpnoIJOTTOIoUV TNV EVTOAN
avabeong, MOVO WC KAVOVIKI EVTOAN avaBeonc.

2TIc C, C++, Java, xpnaoigoTroigital Kal w¢ OuadIKog
reAeatnc: Mtropei va xpnoipgoTtroinBei nEoa o€ EKPPATEIC.

2. [ToANQTTAEC peTaBANTEC — OTOXOC

PL/1: SUM, TOTAL=0

C, C++: SUM = COUNT =0

(rpwta COUNT =0, yeta SUM = COUNT)
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EvToAéc AvaBeonc (3)

3. MetafBAnNTEC — OTOXOC UTTO OUVONKN
C,C++: FLAG? COUNT1: COUNT2=0
(If FLAG then COUNT1 =0 else COUNT2 = 0)

4., TepIANTITIKEC EVTOAEC avaBeonC
[MopwTtn N ALGOL 68, akoAouBnoe n C:
A+=B - A=A+B
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5. Movaodlaio¢ TeAeOTNC avaBeong
SUM = ++COUNT «+—  COUNT =COUNT + 1
SUM = COUNT

SUM = COUNT++ <  SUM = COUNT
COUNT = COUNT +1

COUNT++ <~ COUNT =COUNT +1
Ortav epappdlovrtal duo povadiaiol TEAEOTEC avaBeonc oTov

iO10 TEAEOTEOD, N O€IPA gival ATTO OEEIA TTPOC APIOTEPAQ:
-- COUNT++ — -- (COUNT++)
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EvToAéc AvaBeonc (5)

6. EvioAn avaBesonc wc ekppaon (C, C++, Java)

H evToAr avaBeonc dnuioupyei Eva atmoteAeoua (N
TIUN TTOU TTAiPVEI N METARBANT — OTOXOG). ZUVETTWC,
UTTOPEI va XPNOIJOTTOINBEI WC EKPpaan, N wg
TEAEOTEOC O€ LI AAAN EKppaan.

while (CH = getchar() '= EOF) {...}
2.UyKplon veéou xapakthpa pe EOF, kal To atmrotéAeopa (0 N
1) divetal wg Tipn oto CH. O TeAe0C avaBeonc sivail
XauNAOTEPNG TTPOTEPAIOTNTAG OTTIO OXECIAKOUG TEAEOTEG.
ANIwG: while ((CH = getchar()) '= EOF) {...}
Twpea, TpwTta Ba TTapel TipA To CH, yetd Ba ouykpIBei N TIPN
auTtn Me 1o EOF.
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m MelovekTnua xpnong eVvioAnNc avabeonc wg
OUadIKOC TeAeOTNG: 'Eva €idoc¢ side effect.

m ATTOTEAEOUA, OUOKOAEC OTNV avayvwaon
ekppaoclc. I'.x.
a=b+(c=d/b)-1
2 EIPA EKTEAEONC:
c=d/b
temp=Db+c
a=temp-1
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21N C €ival atrodeKTEC O OUO TTAPOAKATW EVTOAEC; Ti
QTTOTEAECHO Ba £X0UV;

1. f(X==Y)then A=1¢else A=0;
2. f(X=Y)thenA=1else A=0;
ATTOTEAEOAQ:

1. ©a eAeyxOei n1ootnTa Twv X, Y. Av X =Y 101 A=1.

2. ©Qa gAeyx0ei n miun mou Ba Tapel To X. Av d¢gv givai 0, T10TE
A=1. Av givai 0, Tote A=0.

H Java emTpEtTel pOvo Boolean ekppAoeic oTnV
eVTOAN If, OTTOTE OEV ETITPETTETAI N 2.
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Aopecg kKal EvioAec EAEyxou Ponc
[poypapparog (1)

O £AeyXoc¢ poNG TTPOYPANMATOC UTTOPEI VA ViVEI
o€ TPIa OINPOPETIKA ETTITTEDA:

A. MEoa oe uia EK@paon, JE Baon TNV IEpapxia
TWV TEAEOTWV Kal TOUC KOVOVEC TTPOTEPAIOTNTAC.

B. MeTagu evToAwv.
[. MeTagU TWV TMNMATWY TOU TTPOYPAMMPOATOC

To A (To €xoupe £€eTAOEI) €ival TO «XAUNAOTEPO»
emmitredo. Twpa Ba doupe 10 B.
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Aopec kal EvioAec EAEyxou Ponc (2)

2.€ EVA TTPOYPAUMA, EKTOC ATTO:
YTTOAOYIOUO EKPPATEWV
Avabeon TipwV
xpelacovrai:
1. TpOTTOI ETTIAOYNC METACU EVAOAAAKTIKWYV ETTIAOYWV
2. TPOTTOI ETTAVAANTITIKNG EKTEAEONC OUAOWYV EVTOAWYV

[a ta 1, 2 xpeialouaoTte EVIOAEC EAEYYOU

AOMH EAEIMXOY:
EvToAn EASyxou + Ouada evToAwYV TTOU EAEYXEI
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Aopec kal EvroAec EAcyxou Ponc (3)

‘Exel amrodeixBei BewpnTtika, Ot yia ['Awooa
[TpoypaupaTiopou xpelaletal HOvo:
Eite evioAn GOTO pe emiAoyn

Eite evToAn emAoyng 1 atmo 2, Kal AoYIKA EAEYXOMEVN
EVTOAN eTTAVAANWYNG

A. 2YNOETEZ ENTOAEZ

m ALGOL, Pascal: begin <evroAn_1>
<gvioANn_kK> end

B C, C++, Java: { <evroAn_1>
<gvTOAN_K> }
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B. ENTOAEZ EMIAOTHZ

. AUo EmiAoywv
2.XeOIOOTIKA OEuara:
o Mop@n Kal TUTTOC TNC £EKPPAONG TTOU EAEYXEI TNV ETTIAOYN.

m EmiAoyn atrAnG evToANG, akoAouBiag evioAwy, | oUvOeTNG
EVTOANG;

m TpoT1TO0C UAOTTOINONG PWAIaCHEVWY (nested) eTTIAOYWV.
Apxika otn FORTRAN: IF <Boolean expression> <evroAn>
['1a TTOANQTTAEG EVTOAEG: IF (FLAG .NE. 1) GO TO 20
1=1
J=2
20 CONTINUE
(ApvnTikA Aoyikny, DUOKOAN avayvwaon)
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2Tn ouvexela, n ALGOL:
If <Boolean expression> then <evroAn_1>

else <evroAn_2>

O1 <evtoAn_1> kai <evTOAr_2> PUTTopouV va £ival Kal
2.UvBeTeC EVTOAEC

OAec o1l yY\wooeg o1 ouvExela, akoAouBouv Tnv idia
AOVIKN
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.  TloAAaTTAWV ETTIAOYWYV
B Mrropei va KaTaoKeEUAOTEl ATTO 2 €TTIAOYWYV, OAAG
O Bonbdasi avayvwaoluotnTa Kal EUKOAIa ypapng
Apxikd FORTRAN: IF <apiOuy_ékeppaon> L1, L2, L3
av <0 =0 =0
H ALGOL-W gionyaye t1nv evioAn case
C, C++, Java:. switch (<ékppaon_int>) {
case <const_expres int_1>: <evioAn_1>;

case <const_expres_int_n> : <evioAn_n> ;
break;
[default : <evioAn_n+1>]
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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
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Aopéc kal EvroAec EAEyxou Pornc (8)

C.

ENTOAEZ ENMANAAHWHZ

Baoikn Asitoupyia Twv YAwoowyv TTpoy/ouou.
Kavouv pia evioAn (n opada evioAwv) va
ekTeENEDTEI O, 1 ) TTEPIOCOTEPEC POPEC.

O1 2uvapTNOIaKEC YAWOOEC XPNOIUMOTTOIOUV TNV
avadpoun yia eTTavaiAnyn.

O1 BagikEC KATNYOPIEC EVTOAWYV €TTAVAANWNG,
KaBopioTnkav aTro TIGC ATTAVTNOEIC TWV
oxXedIO0TWYV O€ OUO BaCIKA EpPWTHAMATA:
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Aopéec kal EvroAec EAcyxou Ponc (9)

m [Twg eAEyxeTal N ETTAVAANWN;
Noyika eheyxopevn (logically controlled)
Me pErpnon (counter controlled)

m [lou Ba epavideTal 0 HNXAVIOPNOC EAEYXOU OTO
Bpoxo;
2TNV apxn (pre-test)
27O TENOC (post-test)
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Aopec kal EvroAEc EAEyxou Ponc (10)

. ETavaAnyn pe Métpnon
MetaBAnTtr) Bpoxou (MB) : Zuvtnpei Tnv TINR HETPNONG.
[MepiAaufavel etTionc:

M Apxikn Tiun R
o Tehiki TiuA > [Napausrpor Bpoxou (IB)
M Ala@opa Aladoxikwyv Tijwy

2. XeO0IOOTIKA O¢uara:
TUTTOC KAl EUpoc¢ TIHWV TS MB.
H 1iun tng MB 010 TEAOG TNC €TTAVAANYWNC.

MTtropei n MB kai o1 1B va aAAGgouv péoa oT1o Bpoxo,
KAl TTWG €TTNPEACETAI O EAEYXOC;

O1 B utroAoyilovtal 1 @opdq, ) o€ KABE eTTAvVAAnWN;
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m C: ['evikn popon:
for (K€Ekppaon 1> ; <€k@paon_ 2> ; <€kppaon_3>)

<2wua_Bpoxou>
<ékppaon_1> : Opiletar n MB kai n ApxIKr TIhA TNG.
YTroAoyidetal 1 popa otnv apxn.
<eékppaaon_2> : ‘EAeyxoc¢ Bpoxou. YTtroAoyiletal TTpIv a1Td KAOE
EKTEAEON TOU BpoOxou. 2Xealakr Ekppaon (av = 0, TOTE TEAOG).
<eékppoaaon_ 3> : Alapopa dIadOXIKWY TIHWYV. EKTEAEITAI HETA ATTO
KGO ekTEAEON. Aucavel Tn MetaBAnTry Bpoxou.

[.x. for (index=0; index<=10; index++)
sum = sum + list[index];
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m Q1 <ék@ppaon_2> Kal <EK@Paan_3> UTTOPOUV VA Eival EVTOAEG,
N TTOANQTTAEG EVTOAEC (XwpilovTal [E ,).

m OAec o1 <ek@pdaoeic> cival TTpoalpeTIKES. H default Tiun TNG
<¢k@paaon_2> gival TRUE (dnAadn, 1). Twv aAAwv, TiTTOTA.

m O1 MB, lNB ptropouv va aAAGgouv JECO OTO CWHA ToU BpoXou.
m MTropei va yivel «eicodoc¢» oTo Cwa Tou Bpoxou.
m QuolaoTika gival AoyIKA eAEyXOMEVN ETTAVAANYN.

C++ . H <ékppaon_2> pmopsi va gival kai Boolean. H <ékppaon_1> ptropsi
va TTepIAauBavel oplopouc yetaBAnTwy [ 1.X. for (int count=0; ...) ], M€
EMPBEAEIO TO owua Tou Bpoxou (o€ TTAAIOTEPES UAOTTOINOEIC TNG C++, N
EMPBEAEIO NTAV WG TO TEAOG TNG TTEPIBAAAouTag auvapTnong).

Java : H <ékppaon_2> sival yévo Boolean. H <ékppaon 1> ytropsi va
TTEPIAAUPBAVEI OPICHOUC HETABANTWY, UE EMPEAEIO TO owua TOU BPOXOU.
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.  Aoyika EAgyxouevn ETravaAnyn
Eival 1110 YEVIKEG EVTOAEC ETTAVAANWNG ATTO TIC EVTOAEG
eTavaAnyng ME YETPNON.
C, C++, Java: 'Exouv kal pre-test kal post-test Aoyika
EAEYXOMEVEC ETTAVAANYEIG:

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

... } while (value > 0)
Aiapopa: H post-test 6a ekteAeoTei TouAdxioTov 1 gopa.

Java: H ék@ppaaon eAéyxou TTpETTEl va gival Boolean.
Aev €xel goto, oTToTE dev YyiveTal «€ic0d0C» OTO CWHA Tou BpdXou.
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lll.  Mnyaviocpoi EA£yxou Tou XpRnoTtn

Oplopéveg YAwoOoeG, OTTWC N Ada, €xouv BpOXoUC XwpEIc
EAEYXO TNG €eTTAVAANYNG ME PETPNON N AOYIKO:
loop

If sum >= 100 then exit; (4 exit when sum >= 100)
end loop
Y1o-2uvOnkn (conditional), rj Xwpic 2uvOnkn

(unconditional) exit:
exit [<label>] [when <ouvBnkn>]
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C, C++, Java: Unconditional unlabeled break

C, C++, Java: lNapdaAcipn evtoAwv 1Tou akoAouBouv: continue
Java: Unconditional labeled break kal continue
Mapdadeiyua:
while (sum < 1000) {
getnext(value);
If (value < 0) continue;
(av value < 0, otnv apxn Tou Bpdxou)
break;
(av value = 0, £codoc aTrd 10 BPOX0)
sum += value;
(Oev exTEAEITAI TTOTE. . .)
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D. AIAKAAAQ2ZH XQPIZ 2YNOHKH
(unconditional branching)

0 EvroAn goto : MeyaAn oulntnon yia Tn XpnoiuotnTa
TNC.
0 H Java 0gv €Xel...
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EXAMPLES

The syntax of C in Backus-Naur Form
<translation-unit> ::= {<external-declaration>}*
<external-declaration> ::= <function-definition> | <declaration>

<function-definition> ::= {<declaration-specifier>}* <declarator> {<declaration>}*
<compound-statement>

<declaration-specifier> ::= <storage-class-specifier> | <type-specifier> | <type-
gualifier>

<storage-class-specifier> ::= auto | register | static | extern | typedef
<type-specifier> ::= void | char | short | int | long | float | double | signed | unsigned |
<struct-or-union-specifier> | <enum-specifier> | <typedef-name>

<struct-or-union-specifier> ::= <struct-or-union> <identifier> { {<struct-declaration>}+ }
| <struct-or-union> { {<struct-declaration>}+ } | <struct-or-union> <identifier>

<struct-or-union> ::= struct | union

<struct-declaration> ::= {<specifier-qualifier>}* <struct-declarator-list>
<specifier-qualifier> ::= <type-specifier> | <type-qualifier>
<struct-declarator-list> ::= <struct-declarator> | <struct-declarator-list> , <struct-
declarator>

e e.t.c..



