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* H katavonon tng epBEAELAG ival Apeon €av TO KAOE Tl
€XEL TO OIKO TOu Gvopa
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fun square a =
fun double b =

!
o
<+
s

* AN\ OTIG HOVTEPVEG YAWOOEG MNPOYPOAUUATIONOU, CUXVA
XPNOWoNoloUupE To idlo évopa Eava kat Eava

fun square x = x * x;
fun double x = x + x;

* TiakplBwg cuppaive;
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Mepiexoueva

Opiopoi

* Oplopoi kat epPEAELT
* EpBélela pEow pnAok

* EpBEAela pe NpoadloplopEVOUG TONMOUG OVOUATWYV
(labeled namespaces)

* EpBEAEIO HE NPWTOYEVEIG TONOUG OVOUATWY
(primitive namespaces)

e 2TATIKI KOl QUVAULKI EPBEAELT

* ZEXWPLOTA HETAYAWTTION

Ovépuata kat Eppérea

» '‘Otav undpxouv BIOPOPETIKEG LETAPBANTEG UE TO B10
ovopa, undpxouv Kal dLa@opETIKA NiBava deaipaTa yia
KABE OUYKEKPLUEVO OVOUQ

* To napandvw dev ava@EPETaAl HOVO O€ oVOUATa
HETABANTWY, OAAG O€ ovopaTa TUNWY, ovopaTa
oTabepwWY, OVOUATA CUVAPTHOEWY, K.AN.

* 'Evacg oplopog ivatl otidnnote eykablotd €va nibavo
d€oupo (binding) yua €va ovopa
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Mapadciypara

EuBEéAcIa

fun square n = n * n;

fun square square = square * square;

* Mnopel va undpxouv neplocdTEPOL and £vag OPLOKOL yia
KAnolo ovopa

K&Be epgpavion Tou ovOpaTOoG (EKTOG TWV OPLOUWYV)
NPENEL va €ival dEPEVN E KAMOLOV anod TOUG OPLOHOUG

const .
Iow = 1 c TOU OVOHATOG
High = 42; « Agpe OTL N EPPAVION EVOG OVOHATOG eival oTnV epBEAELT
type . . . . .
Ints = array [Low..High] of Integez; KAMOLOU OPLOOU TOU OVOUATOG ONOTE TO OECIUO TNG
var OUYKEKPIMEVNG EPPAVIONG KaBopileTal and auTtoév Tov
Ovopata kat Eppérela 5 Ovopata kat Eppéreia
MNapadciypara M1rAok (blocks)

- fun square
val sg

KdaBe ep@avion npenet va givatl dePEvn e KAnolov ano
TOUG OPLOHOUG
AMN\G pe notov ané 6Aoug;

Yndapxouv noAAoi Tpénot va AUocoupe auTtd To NpOPAnuUa
EUPBEAELOG

Ovépuata kat Eppérea

* 'Eva pnAok gival €va olkodounua Twv YAwoowv nou
NEPLEXEL OPLOUOUG KAl NEPLKAEIEL L NEPLOXT) TOU
NPOYPAUMATOC OTNV ONoia €X0UV EQAPKOYK Ol OPLOUOL

let

val x = 6

val y = 7
in

X *y
end
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Eidn ptrAok otnv ML

MtrAok otn Java

* 'Eva let anAwg opicel €va pnAok: dev €xel AANO okond

* 'Evag oplopog fun nepAapBAvel €va pPNAOK:

fun cube|x =x * x * xk

* OLOl0POPETIKEG EVAANOKTIKEG NPOTACELG TWV
OUVAPTAOEWV OPICOUV OLAPOPETIKA HNAOK:

fun £ |(a::b::

)

= a + b‘

| £/[a] = a
| £][]1 = 0;

+ Kd&Be kavovag o€ €va Taiplaopa anoTeAEL €va UNAOK:

case x of ((a,0)

=> a| |

(_,a) => a

Ovopata kat Eppérela

* 2Tn Java kal og GA\eG YAwooeg oav Th C, pnopoupe va
ouvOUAOOUUE EVTOAEG O€ JIa oUVOETN EVTOAN
(compound statement ) nepkAciovtdg teg o€ { Kat }

* M oUvOeTn €VTOAN XPNOLEUEL £MIONG WG €VA UNAOK:

while (i < 0) {

inte=1i * i;
P += c;
q += c;
i -= step;
}
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dwAiaopéva prrAok (nested blocks)

KAao1k6g Kavovag eBEAEIag o€ HTTAOK

* TioupPaivel 6tav €va PnAok
nepappavel Eva dAho
MNAOK, KAl TA dUO MMAOK
EUNEPLEXOUV OPLOUOUG YIa
TO idl0 dvopa;

* [Mapddewypa oe ML: nowa
gival n T tng dnAavAg
EKPPOONG;

Ovépuata kat Eppérea

let
val n = 1
in
let
val m = n +
val n = n +
val j = n +
in
(2 + n) * 3
end
end

wnN

* H epBEAela evOG oplOpoU anoTeAETAL and TO UNAOK Nou
NEPLEXEL TOV OPLOUO, and TO ONUEIO TOU OPLOUOU PEXPL TO
TENOG TOU MMNAOK, EKTOG and TNV EYPEAELN TwV NIBAVWY
OPLOHWY TOU {BloU OVOLIOTOG 0E ECWTEPIKA HNAOK

* AUTOG gival 0 Kavovag PPEAELOG NOU XPNOLLONOLETAL
otnv ML

* OLneploodTEPEG YAWOOEG HE DOUA MNAOK KAl OTATIKNA
EUBEAELO Xpnoonolouv auTtdév Tov kavéva ) kanola
HIKPA NnapaAAayr] Tou
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MpoodiopiouéVOol TOTTOI OVONATWY

MNapadsiypa
H epfélela autou Tou oplopoU eival A-B
let
val n)=1
in A , , )
let H €k@paon anoTipatal wg:
@n+3 n=n+3=1+3=4
val j=n+m B j=n+m=4+3 =7
in
(2\+ n) *j (2 +n) * 9=
end (2 +4) *7 =
end 6 * 7 = 42
H epBéAela autol tou oplopou sival B
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* 'Evag npoodloplopEvog TONOG OVOUATwY eival
0nolodAMNOTE OIKOBOUNUA TNG YAWOOAG NOU:

1. NnEPLEXEL OPLOUOUG KAl IO NEPLOXA TOU NPOYPAUUATOG
oTnv onoia oXUuouv oL OpLOpOL

2. €xeL €va Ovopa nou PNopei va xpnotponotneei yia
NPOCNENQCN TWV OPLOUWY Tou and €Ew and To
OUYKEKPIUEVO OLKOBOUNMO

* H ML €xel €va TETOLO OIKOOOUNUa — T dopr (structure)

Ovoépata kat Epéreia 14

Aopég otnv ML (ML structures)

AAAoOI TTPOCBIOPIOHEVOI TOTTOI OVONATWV

structure Fred = struct
val a = 42;
fun £ x = x + a;
end;

* O dopEG ival nepinou oav UNAOK: N TR a MNOoPEl va
XpnowonotnBei navtou and Tov opLopo TNG HEXPL TO
TENOG TNG dOUAG

* AMAG oL oplopoi pE€ca 0Tn dopn €ival NPoonEAACIOL KOl
€KTOG NG dOUAG, HE XPrON TOU OVOUATOG TNG
n.X. Fred.a Kat Fred. £
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* Toénot ovopdTwy nou givat anAwg TONoL OVOUATWV:

- C++ namespace
Modula-3 module
Ada package

Java package

* Toénot ovopdTwyv Nou €Xouv Kat GAAOUG OKONouG:

- Oplopoi KAAoEWV 0€ QVTIKEIUEVOOTPEPEIG YAWOOEG
NPEOYPAKMATIONOU Nou €ival BACIOUEVEG OE
NPOGCOLOPIOUEVOUG TONOUG OVOUATWY
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Mapadsiypa oe Java

NMAEOVEKTAMATA TOTTWYV OVONATWYV

public class Month ({
public static int min =
public static int max

|
S
N ~.

}
e OLPeTABANTEG min KAl max €ival OPATEG O€ OAN TNV
unoAotnn KAdon

* AANAG gival npooneAAOIPES KAl EKTOG TNG KAAONG, WG
Month.min KOl Month.max

* QuOoIKd, 6nwg Ba doupe, ol KAACELG 0Th Java €xouv Kal
GAAOUG OKOMOUG...
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* AU0 aAAnAocuykpoudpevol oToxOL:
- XpAon anAwv PVNUOVIKWY OVOUATWY ONWG N.X. max
- la 6,11 B€Noupe va eival anpoonéAacto and Tov unodlotno
KOO0, XPNOLLONOLOULE aouVvhBn ovopaTa ONwg
maxSupplierBid, dnAadr ovopata nou 6 Ba cuykpoUuovTal e
ovéopata o€ AAAA LEPN TOU NPOYPAUUATOG

* Me xpon TONwv oOVOUATWY, HNOPOUKE VA ENTUXOULE Kal
TOuG U0 OTOXOUG:

- Evtég Tou TONou ovopaTog, HNOPOULE VA XPNOLLONOLOOUE TO
Ovoua max

- Ano €Ew, To 6vopa SupplierBid.max

Ovoépata kat Epéreia 18

EKAéTTUVON TOTTWV OVOUATWYV

Mapddeiypa a@npnuévou TUTTOU SEOONEVWYV

*  OLNePLOOOTEPOL TOMOL OVOUATWY £XOUV KAMOLO TPOMO va
ENITPENOUV HEPOG TOU TOMOU OVOUATWY VA NAPAUEVEL
WOWTIKAG (dNA. KN KOWVAG) XPARONG

* Me Ttov Tpdno autd KpUuBoupE NAnpoopia and Kanola
HEPN TOU NPOYPANUATOG

* Ta npoypdupaTta €ival Nio EUKOAa ouvTnpoupeva OTav
XPNOONolouv ovOUOTA HE OXETIKA HKPA EUREAELT

* o napddelypa, oL agnpnpévol tunot dedopévwy (abstract
data types) anokaAUNToOUV P auoTtnen dlanpoowneia Kat
TauToxpova KpUBouV TIG AENTOUEPELEG TNG UAoNoINoNG...
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a type definition for hashTable
a function definition for hash

Ol AenTopépeleg
NG uAonoinong
npENEL va peivouv
KPUWYEG

a functlon definition for :|.nsert
a function definition for search
function definition for dele
end namespace

Ol oplopoi Tng dlanpoowneiag
OMWG NPENEL va eival opaTtoi
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AvUo TTpooeyyioeig

* 2€ KAnoleg YAwooeg, 6nwg n C++, 0 TGNOg ovopdTwy
KaBopilel AenTopeEPWG TNV OPATOTNTA TWV CUCTATIKWYV
OTOLXEiWV TOU

* 2€ GA\eg YAWOOeG, 6nwg n ML, kanolo EexwploTto
olkodOUNMa opilel TN dlanpoowneia ToU TONOU OVOUATWY
(n.x. éva signature otnv ML)

+ Kat kanoleg yAwooeg, 6nwg n Ada kat n Java,
ouvouadlouv Kat TIG dUO Napanavw NPOCEYYIoELG
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O 161TO0G OVOMATWY KOBOopilel TNV opaTOTNTA

namespace dictionary contains
private:
a constant definition for initialSize
a type definition for hashTable
a function definition for hash
a function definition for reallocate
public:
a function definition for create
a function definition for insert
a function definition for search
a function definition for delete
end namespace
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ZEXWPIOTH OIATTPOCWITTEIA

interface dictionary contains
a function type definition for create
a function type definition for insert
a function type definition for search
a function type definition for delete
end interface

namespace myDictionary implements dictionary contains
a constant definition for initialSize
a type definition for hashTable
a function definition for hash
a function definition for reallocate
a function definition for create
a function definition for insert
a function definition for search
a function definition for delete
end namespace
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Mn 10 SoKINACETE OTO OTTITI!

- val int = 42;
val int = 42 : int

* EmtpéneTtal va opicoupe pia HETABANTH HE OVOUA int
* H ML &€ pnepdeveTal

* AKOMa Kal To enopevo emtpenetal (N ML kataAapaivel 0Tt
n €KEPaon int * int dev aAva@EPETAL OE KANOLO TUNO):

— fun £ int = int * int;
val £ = £n : int -> int
- £ 7 -17;

val it = 42 : int
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NMpwToyeveEig TOTTOI OVOUATWYV

* H ouvtagn ™ng ML Kpatdel EEXwPLOTOUG TOUG TUNOUG
KAl TIG EKQPPATELG

* H ML navta g€peL av €va dvopa €ivat TUnog f KATtL aAlo,
OLOTL UNApPXEL EEXWPLOTOG TOMNOG OVOUATWY YO TOUG
TUnoug

Tonog ovopdtwy Tonog ovopdtwy
TWV HETABANTWY TWV TUNWV
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NMpwToyeveEig TOTTOI OVOUATWYV

» Eival téonot ovopdtwy nou € pnopouv va dnuioupyndouv

HE XPAOoN TNG YAwooag (6nwg oL NPWTOYEVEIG TUMOL)
* Eival p€pog tTou oplopou NG YAwooag
+ Kdnoleg yYAWoOoEeG €XOUV APKETOUG OLAPOPETIKOUG
HETAEU TOUG NPWTOYEVEIG TOMOUG OVOUATWY

* [1.x. n Java: Ta nok€ta (packages), ot TUnol, ot pEBodol,

Ta nedia, KAl Ol ETIKETEG TwV EVTOAWV BpiokovTtal o€
OLOPOPETIKOUG TONOUG OVOUATWY

Ovopata kat Eppéreia
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2TATIKA KAl Auvapikni epBEAEIa

Ovoparta kal EppéAcia 27

Moéte emAVeTal N euBEAEIQ;

* 'OAecg o1 pEBodol ePPEAEIOG MOV €IdAPE PEXPL OTIYUAG
elval oTaTIKEG

* Anavtouv KaTtd To XPOVO HETAYAWTTIONG OTNV EPWTNON

TOU KOTA NOCO LA EPPAVION KAMOLOU OVOUATOG €ival
oTnVv eYPEAELO KAMOLOU OPLOLIOU

+ Kdanoleg yAwooeg KaBuoTepoUV TNV NAPANAVW and@aon

HEXPL TO XPOVO EKTEAEONG: AEUE OTL Ol YAWOOEG AUTEG
unootnpifouv duVauKn ePBENELT

Ovopuata kat Eppérea
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Auvauikn epBéAsia

KAaoikég kavovag SuVvauIKAG eMREAEIOG

+ Kd&Be ouvaptnon €xet €va nepBAAAoV and oplopoUs

* Edv 0 0plopog eVOG OVOUOTOG NOU BPIOKETAL OE JIa
ouvaptnon £ o€ Bpioketat oTo NEPPAAAOV TNG
ouvapTnong, TOTE YAXVOUUE OTO NEPLBAANOV TNG
ouvapTnong nou KGAeoe tnv £

* Edv 0 oplopog o€ Bpebei ouTe eKkel, TOTE N avalnTnon
ouveyi¢etal akoAouBwvTag TNV aAUCIda TwV KANOEWV
TWV OUVAPTHOEWV

* 2Tn Ouvapkn eBEAEL 0 Kavovag gival KANWG Nepiepyog
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* H gpBéAela evog oplopou gival N ouvapTnon Nou NEPLEXEL

TOV OPLOMO, and TO CNUEIO TOU OPLOUOU HEXPL TO TENOG
NG ouvapTNOoNG, Hadi pe OAEG TIG CUVAPTAOELG NOU
KaAouvTal (Gpeca A EPpeca) and Tnv EUPEAEI — EKTOG
NG EUPBEAEIOG ONOLWVONMNOTE VEWV OPLOHWY TWV dlwv

OVOUATWY OTIG KAAOULIEVEG OUVAPTAOELG

Ovopata kat Eppéreia
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21aTIKN EMPBEAEIO EVaVTI SUVAUIKAG

MNapadseiypa

* OLKavoveg epBEAELOG ival NapOpoLoL

* Kat ot dUo pAAveE yia TPUNEG ePBEAEIAC — PEPN OTA onoia
N eUBEAELO dlakONTETAL EEALTIOG VEWV OPLOPWYV

* AAAG 0 KavOvag TNG OTATIKNAG EMPEAEIOG avaPEPETaL
HOVO O€ KOUUATIO TOU KEIMEVOU TOU NPOYPAUHOTOG, Kal
KAt ouveEnela pnopei va npoadloploTel KATtd To XpOvo
HETAYAWTTIONG TOU NPOYPAUUATOG

* O Kavovag TNG OUVAULKAG EMPEAEIOG avaPEPETAL OE
YEYOVOTO XPOVOU EKTEAEONG, OUYKEKPIUEVA OE
“‘akoAouBieg KAHoEwv ouvapThoewy”
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fun g x =
let
val inc =
fun £ y
fun h z
let
val inc = 2
in
f z
end

|
[

y + inc

in
h x
end;

Ovopuata kat Eppérea

Mowx Ba ATav N TIHA TNG
KAAONG g 5 av n yhAwooa
Xpnolonolouoe

Q) OTOTIKA EYPEAELQ;

B) duvapkn eUBEAELQ;
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21aTIKN EPPEAEIO (EMBEAEIO PTTAOK)

fun g x = 2T OTATIKA EMPEAELQ,
let N HETABANTA inc dEveTaL
val @ HE TOV NPONYOUHEVO
fun £ y = y + @nc)  0plopd o0 (510 PNAOK.
fun h z = O oplopodG TNG inc OTO
let nepBArNov KAAong tTnG £
val inc = 2 elvat pn npooneAAGoLLOG.

in
f =z g5==6
end O€ QUTHAV TNV NEPINTWON
in (6nwg kat otnv ML)
h x
end;
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Auvauikn epBéAsia

fun g x = 2Tn OuVapIKA EYPBEAELQ,
let n LETABANTA inc

val inc = OEVETAL UE TOV XPOVIKA
fun f y TTI0 TTPOCPATO OPLOUO
fun h z oTO nNEPPANNOV KAONG
let g £.
valcine = 2>
in g5 =7
f z O€ AUTAV TNV NEPINTWOon
end
in
h x
end;
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MoU xpnoigoTtroicital n duvauikn ePEAEIT

* 2& AyeG pOVO YAWOOEG

- Ze Kanoleg SLlaAéKTOUG TNG Lisp kat tng APL

- Yndapxet dlabeoiun wg enthoyr otnv Common Lisp
* MelovekThpata:

- AuokoAia anodoTIkAG ulonoinong

- Anuoupyei peydAeg Katl nePINAOKEG EUPENELEG
(oL epBEAeLEG eneKTEIVOVTAL OTIG KOAOUHUEVEG OUVAPTHOELG)

- H enoyn Tou ovopatog kanolag HETABANTAG OTn ouvdapTnon
KAAONG pnopei va ennpedoel Th CUPNEPLPOPA TG KAAOUUEVNG
ouvapTnong

* [TAcovEKTNUQ:

- Auvatotnta aAhayng/enthoyng Tou NEPIBAANOVTOG EKTEAEONG

Ovoépata kat Eppérela 35

MOavn xpion Tng duvapiking eMPBEAEIOG

program messages;
var message : string;

procedure complain;
begin

writeln (message) ;
end;

procedure out of mem;
var message : string;
begin
message := "Out of memory"; complain;
end;

procedure timeout;
var message : string;
begin
message := "Timeout"; complain;
end;
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Apoiaia avadpoun pEow dnAwoewyv forward

Apoifaia avadpouIKEG CUVAPTAOEIG OTNV ML

* ["A\wooeg 6nwg n C, C++ kat n Pascal
xpewadovtal dnAwoelg forward yia
apolBaia avadpoulKoug OpLoRoUG
int foo();

int bar() { ... foo(); ... }
int foo() { ... bar(); ... }

* Ev p€pel, To napandvw gival napevepyela tnG dladlkaciog

nou akoAouBeital and TO HETAYAWTTIOTH: ENTPENEL TN
HETAPPAON TOU NPOYPAUUATOG HE €VA LOVO NEPACHA

Ovopata kat Eppérela
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Ol apolBaia avadpoukeg ouvaptioelg otnv ML npénel va
ypa@ouv padi, ue xprHon evog OUVOETIKOU and:

- fun even x =

= if (x <= 0) then true else odd (x-1)

= and odd x =

= if (x <= 0) then false else even (x-1);
val even = fn : int -> bool

val odd = £fn : int -> bool

- even 42;

val it = true : bool

- odd 42;

val it = false : bool
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ZEXWPIOTI METAYAWTTION

H mrpooéyyion Tng C: n HEPIA TOU METAYAWTTIOTH

* Mé€pn Tou NPoypPApUATOG HETAYAWTTICOVTAL EEXWPLOTA
Kal otn ouveExela ouvdgovtal (linked) padi

* Ta Bgpata epPEAeOG enekTeivovTal and To

HETAYAWTTIOTH (compiler) oto ouvdETn (linker) o onoiog

XPEIWAZETAL VO OUVOETEL AVAPOPEC OE OPLOUOUG NOU
€XOUV NPOKUYEL and EEXWPLOTH LETAYAWTTION

* OLneploodTEPEG YAWOOEG £XOUV KAMOLA ELOIKN

UNOOTHPLEN YO TO NWG YIVETAL N OUVOEON TWV KOMMOTIWY
TOU NPOYPAUUATOG MOU £XOUV HETAYAWTTIOTEL LEXWPLOTA

Ovépuata kat Eppérea
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* AUO OLAQOPETIKA €(ON OPIOUWY OVOUATWV:
- TAAQpNG oplopdg (definition)
- 'Ovopa kat Tunog povo: pa 8iAworn (declaration) katd ™ C
* EA&v NOANEC DIOQOPETIKEG peTaYAWTTIOEIG/apxeia BEAOUV
Va XPNOWONOoouPE TNV idla akEpala peTapAnNTA x:

- Mévo €va apxeio Ba €xel Tov oplopo (HE apxlkonoinon):
int x = 42;

- 'OAa ta GAAa apxeia Ba €xouv Tn OAAWON TNG HETABANTAG:
extern int x;
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H mrpooéyyion Tng C: n pEPIA TOU OUVOETN

* 'Otav TPEXEL 0 CUVOETNG, Bewpel KABE dNAWON WG UL
avaeopd o€ Eva Ovopa nou opidetal o€ KAnolo AAAO
apxeio

* [lepével va Bpel akpPwg €vav NAfnpn oplopod Tou KAbe
OVOMOTOG (0€ KAMNOLO apXEio)

* [1poo€gTe OTL 0L ONAWOELG DEV AVAPEPOUV OE MOLO ONLEIO
BpiokeTal 0 NARPNG OPLOUOG KAl NWG auTog Ba Ppedei —
avTiBeTa, anAwg aglwvouv and To ouvdETN va YAEEL va
Tov BpeL Kanou
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Taoeig EEXWPIOTHG HETAYAWTTIONG

* 2TIG OUYXPOVEG YAWOOEG, N EEXWPLOTH HETAYAWTTION
eivat Aiydtepo Eexwplotn and o,TL ATav npv and Kanowa
Xpovia

- OLKAAOEIG TNG Java pnopei va eEapTwVTaL KUKAIKA LETOEU
TOUG, KOl O HETAYAWTTIOTAG TNG Java npénet va ival oe
B€on va peTa@PAoEL NOANEG EEXWPLOTEG KAAOELG
TauTtoxpova

- H ML d¢ev npoo@épeTtal KaBdAou yla EExwpLoTh
HETAYAWTTLION, aAAG undpyxel o CM (Compilation Manager,
Eva EeXwPLoTO epyaleio Tou cuotApatog SML/NJ)

Nou UNOPE( va To KAVEL YO TA NEPLOCOTEPA NPOYPAUUATA
oe ML
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2UMUTTEPOCHATIKA

* T€ooegpelg DLAPOPETIKEG NPOOEYYIOELG YIa EPBEAELN
* Yndapxouv NoAAEG dLaQOPONOLNOELG OTIG NPOOEYYIOELG

* OLNePLOOOTEPEG YAWOOEG XPNOLLONOLOUV TOUAAXIOTOV
KANOLEG ano AUTEG

Ovépuata kat Eppérea




