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* H katavonon g euPEAELAG ival Gpeon €Av To KABE Tl
€XEL TO OIKO TOU Gvoua

funsquarea=a* a;
fun double b = b + b;

*  AAN\G OTIG HOVTEPVEG YAWOOEG MPOYPAUUATIONOU, CUXVA
Xpnotonoloupe To idlo évopa Eavd Kat Eava

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

* TuLakpBwg oupPaivey;
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Mepiexébueva

* Oplopoi kat epPerela

* Eppélela péow pnAok

* EppéAela pe npoodloplopEvous TONOUG OVOUATWY
(labeled namespaces)

* EppéAela pe npwTOYEVEIG TONOUG OVOUATWY
(primitive namespaces)

* Auvapiki epBEAELT

* ZEXWPLOTH HETAYAWTTION

Ovépata kat Eppéela

Opiopoi

* 'Otav undpxouv dLOPOPETIKEG LETARBANTEG HE TO idlo
OVOUQ, UNAPXOUV Kal SLaQOopETIKA NiBavda deaipata yia
KAOE OUYKEKPLUEVO OVOUO

* To napandvw dev aVaQEPETAL HOVO OE OVOUOATA
HETABANTWYV, AAAG O€ OVOPOTA TUNWVY, OVOUATO
oTaBepwy, oOvOUATA OUVAPTACEWY, KA.

* 'Evag oplopdg eival otidAnote eykablotda Eva nibavo
OEOIUO YIa Eva OVOua
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Mapadeiypara

EpBéAcIa

fun square n=n * n;
fun square square = square * square;

* Mnopei va undpxouv neploodTepPOL and €vag opLopoi yia
KAnolo ovopa

+ Kd&Be ep@avion Tou ovopaToq (EKTOG TwV OPLOUWY)
npENEL va gival depPEVN KUE KAMOLOV and TOUG OPLOKOUG

const .
Low = 1: TOU OVOUOTOG
High = 10; + AépE OTL N EPPAVION EVOG OVOUATOG eival oTnVv epBEAELa
e . . . . .
typlnts - array [Low..High] of Integer: KAMOLoU OPLOPOU TOU OVOHATOG ONOTE O OPIOHOG
var KUBEPVA TO BECIUO TNG CUYKEKPLUEVNG ENPAVIONG
X: Ints;
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Mapadeiypara MtrAok (blocks)

- fun square square = squa; ©
val square = fn : int -> int
val it =. Jint

» Kdbe gp@dvion npénet va givat depévn pPe Kanolov and
TOUG OpPLOPOUG

* AAAG pe nowdv and 6Aoug;

* Yndapxouv noAAoi Tpénot va AUcoupe autd To NpoAnua
EUPBENEIOG

Ovépata kat Eppéela

* 'Eva pnAok gival €éva olkodounua Twv YAwoowv nou
NEPLEXEL OPLOUOUG, KAL NEPIKAEIEL Ll NEPLOXH TOU
NPEOYPAUHOTOG OTNV 0ONoia €X0UV EQAPLIOYH Ol OPLOHOI

let
valx=1
valy =2
in
X+y
end

Ovopata kat Eppéela




Eidn ptrAok otnv ML

* 'Evalet anAwg opidel Eva pnAok: dev €xelL AGANO oKonod

* 'Evag fun oplopog nephapBavel Eva UnAok:

funcube x £Xx * x * x; |

* OL JI0QOPETIKEG EVOANOKTIKEG NPOTACEIG TWV
OUVOPTHOEWV 0PIouV DLAPOPETIKA UMNAOK:

funf(aib: )=a+bhb

|

|fla]=a
| f0%0;

+ Kdbe kavovag o€ €va Taiplaopa anoTeAEl Eva UNAOK:

M1rAok otn Java

case x of (a,0) =>a | (_,b) 3> b
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* 27Tn Java Kal og AAeg YAwooeg oav Tn C, pnopoupe va
OUVOUAOOUE EVTOAEG OE LI OUVOETN EVTOAR
(compound statement ) nepikAgiovtdag teg o€ { Kat }

* M oUvBETN EVTOAN XPNOWEUEL ENIONG oav €va UNAOK:

while (i < 0) {
Intc=1%I;
p+=C;
q+=cC;

| -= step;
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OwAilaopéva ptrAok (nested blocks)

* TioupBaivel 6tav €va pnAok
neplhapBavel Eva aAAo
MNAOK, Kat Ta U0 UNAOK
EUNEPLEXOUV OPLOHOUG YIa
TO 010 6vouaQ;

* lMapdadeypa og ML: nowa
eival n TR ™ dinAavig
EKQPAONG;
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let
valn=1
in
let
valm=n+2
valn=n+3
valj=n+m
in
n*j
end
end

KAao1kég kavovag euBEAEIaG o€ PTTAOK

* H gppélela evog oplopou anoteAeital and To UNAOK Nou
NEPLEXEL TOV OPLOUO, aNd TO ONKEIO TOU OPLOUOU HEXPL TO
TENOG TOU WNAOK, EKTOG and Tnv eUBEAELA TwV NIBavwv
OPLOMWY TOU iBlOU OVOUATOG OE ECWTEPIKA UNAOK

* AUTOG eival o Kavovag EPPEAEIOG NOU Xpnolonoleital
otnv ML

* OLneplooOTEPEG YAWOOEG HE DOURA UNAOK KOl OTATIKA
EUBEAELO XpnOtonololy autov Tov Kavova 1) kanola
MIKPRA napaAAayr Tou
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Mpoodiopiouévol TOTTOI OVOUATWYV

Mapadeiypa
H epBEAela autol Tou oplopou eival A-B
let
valn =
N A , , .
let H €k@paon anoTpdTal wg:
valm=n+2 m=n+2= 1 +2=3
Cvaln=n+3 n=n+3= 1 +3=4
valj=n+m B j=n+m= 4 +3=7
in
n* n*j= 4 *7=28
end
end
H epBéAela autol tou oplopou sival B
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* 'Evag npoodloplopEVOG TONOG OVOUATWY ival oTIOANOTE

OIKOOOUNUA TNG YAWOOOG NEPLEXEL OPLOKOUG KAl IO
nePLOXnA Tou NPoypAUATOG 0TV Onoia LoXUouV oL
oplopol

* O NpoodlOPIOPEVOG TONOG €XEL VA OVOLIA NOU UNOPEL va

XpnowonotnBei yia npoonEAaCn TwWV OPLOUWY TOU anod
€EW and TO CUYKEKPLUEVO OLKOBOUNUO

* H ML €xel €va TETOLO 0IKOdOUNUA — T dopun (structure)
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Aopég otnv ML (ML structures)

AAAoI TTPOCOIOPICHEVOI TOTTOI OVOUATWYV

structure Fred = struct
vala=1;
funfx=x+a;

end;

* O 00pEG gival nepinou oa UNAOK: N TIUA a HNopei va
XpnowonotnBei navtou anod Tov oplopd NG HEXPL TO
TEANOG TNG OOUNAG

* AAAG oL oplopol pEoa 0T dopun €ival NPOonEAACILIOL KOl
anod eKTOG TNG OOUAG, LE XPrOon TOU OVOUATOG TNG:
Fred.a kal Fred.f
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* Tonot ovopdTwy nou €ival anAwg TONoL oOVOUATWV:
- C++ namespace
- Modula-3 module
- Ada package
- Java package
* ToOnot ovVOpATwy Nou €X0UV KAl GAAOUG OKOMoug:

- Oplopoi KNGoEWV O€ QVTIKEWEVOOTPEPEIG YAWOOEG
NPOYPAUATIONOU Nou gival BaoloPEVEG O KAAOELG
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Mapddeiypa og Java

MAEOVEKTAHATA TOTTWV OVONATWYV

public class Month {
public static int min = 1;
public static int max = 12;

}
¢ OLpeTaBAnNTEG mMin KAl max eival opaTeG o€ OAN TNV
unoAotnn KAdon

* AAAG gival npooneAACIPEG KL EKTOG TNG KAAONG, WG
Month.min kat Month.max

* Quokd ol KAAoELG €X0UV Kal GAAOUG OKOMNOUG...
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* AUo aAAnAocuyKkpoudpevol oToxOL:
- Xpnowonoinon €vog anAoU pPVNUOVIKOU OVOUATOG ONwg .. max
- T o611 BENoupE va gival anpoonEAaaTo and Tov unodAono KOGHo,
XPNOLonoloupe acuvABn ovopata onwg maxSupplierBid
onAadr ovopata nou de Ba ouykpouovTal Pe ovopaTa o€ GAAa

HEPN TOU NPOYPAUUATOG
* Me xprion TéNWv OVOUATwWY, UNOPOULE VA EMTUXOULE Kal
Toug dUO OTOXOUG:

- Evtdg Tou tOnou ovopaTtog, HNopoULE VO XPNOLOMNOCOUE TO
ovopa max

- Ano €Ew, To 6vopa SupplierBid.max
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EKAETTTUVON TOTTWV OVONATWYV

Mapdadeiypa a@nenUévou TUTTOU BEBONEVWYV

* OLneplocdTEPOL TOMOL OVOUATWY £XOUV KAMNOLO TPOMO va
ENTPENOUV PEPOG TOU TOMOU OVOUATWY VO NAPAUEVEL
WOWTIKAG (dNA. 1N KOWNG) XPARong

* Me Ttov Tp6no auto KpuBoupe NAnpogopia and Kanola
MEPN TOU NPOoYPAUUATOG

* Ta npoypdupata eival EUKOAQ CUVTNPOUPEVA OTAV
XPNOONOLoUV OVOUATA HE OXETIKA UIKPA ERBEAELT

+ [Ma napdadetypa, oL apnpnuévol Tunot dedopeEvwy (abstract
data types) anokaAUnTouv pia auothnpr dlanpoowneia kat
TAUTOXPOVA KPUPBOUV TIG AENTOUEPELEG TNG UAONOINONG...
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a type definition for hashTable
a functi on defi nition for hash

O Aentopépeleg
NG uAonoinong
NPENEL va PEivouv
KPUQEG

a functl on definition for insert
a function definition for search
a_function definition for delete
end namespace

Ol oplopoi Tng danpoowneiag
OMWwG NPENEL va gival opaTtoi
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Avo mrpooeyyioeig

O 161T0G OVOUATWYV KOaBOpPilel TNV OPATOTNTA

* 2¢& KAnoleg YAWOoOoEeG, 6nwg n C++, 0 TONOG OVOUATWY
kaBopilel AeNnTOPEPWGS TNV OPATOTNTA TWV CUCTATIKWYV
OTOlXEIWV TOU

* 2€ GN\eG YAwooeg, 6nwg n ML, kanowo Eexwploto
0lKOOOUNHa opidel TN dLlaNPOoWNEIN TOU TOMOU OVOUATWY
(n.x. éva signature otnv ML)

+ Kat kdnoleg yA\wooeg, 6nwg n Ada kat n Java,
ouvdualouv Kal TIG dUo napandvw NPOCEYYIOELG
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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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ZexwpIoTA SIATTPOCWITEIN

Mn 10 doKINAOETE OTO OTTITI!

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 contai ns
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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- valint=3;
valint=3:int

* Eival enttpentd va opiocoupe pia petaBAnTh pe évopua int
* H ML &€ pnegpdeveTal

* AkOpa Kat To endpevo smrpenetal (n ML kataAaBaivel oTt
n €k@paon int * int OEV AVOQEPETAL OE KAMOLO TUMO):

- funfint=int*int;
val f=fn:int->int
- 3;

valit=9:int
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NMpwTtoyeveig TOTTOI OVOUATWY

MpwToyevEig TOTTOI OVOUATWYV

* Houvtagn tng ML kpaTtdel EEXwPLOTOUG TOUG TUMNOUG
KAl TIG EKPPACELG

* H ML navta £€pel KaTd NGO KATL €ival £vag TUNOG ) KATL
GAAO, BLOTL UNAPXEL EEXWPLOTOC TONOG OVOUATWY YId
TOUG TUNoug

fun f(int int)*(in'

Tonog ovopdtwy Tonog ovopdTtwy
TwV HETABANTWV Twv TUNWV
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» Eival ténot ovopdtwy nou d€ pnopouv va dnpioupynbouv
HE XPAOoN NG YAWooag (6nwg oL NPWTOYEVEIG TUNOL)

+ Eival p€pog Tou oplopou TNG YAWoooGg

* Kdnoleg YAWOOEG £X0UV APKETOUG BLOPOPETIKOUG
HETAEU TOUG NPWTOYEVEIG TONOUG OVOUATWYV

* [.x. n Java: Ta nakEta (packages), ol Tunot, ot pEBodol,
Ta Nedia, KAl OL ETIKETEG TWV EVTOAWV PpiokovTal o€
OlOQPOPETIKOUG TONOUG OVOUATWY
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Auvapikn eyBEéAeIa

Ovépara kal EppéAcia 27

MoTe emAveTal N EUPEAEIQ;

* 'OAeg oL pEBodOL ePPEAELAC NOU EIOAUE PEXPL OTLYUNG
elval OTATIKEG

* Anavtouv KaTd TO XpOVO HETAYAWTTIONG OTNV EPWTNON
TOU KOTA NG00 A EPPAVION KANOLOU OVOUATOG €ival
otnVv ePREAEIA KANOLOU OPLOOU

+ Kdanoleg yAwooeg kaBuoTtepouv Tnv napandvw anoeaon
HEXPL TO XPOVO EKTEAEONG: AEUE OTL Ol YAWOOEG QUTEG
unootnpiouv dUVaIKN EPREAELT
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Auvapikn eypEAsIa

KAaoik6g Kavovag SuvalIKAG euBEAEIOG

+ Kdabe ouvaptnon €xetL €va nepBAarlov and oplopoug

* Edv 0 oplopdg evog ovOUaTOG Nou PpiokeTal o€ pua
ouvaptnon f o€ BpiokeTal oTo NEPIBAANOV TNG
ouvapTnoNng, TOTE WPAXVOUUE O0To NEPPAAAOV TNG
ouvapTnoNngG nou KaAeoe tnv f

« Eav o oplopog 6 Bpebei oute ekel, TOTE N avalhitnon
ouveyifeTal akoAouBwvTag TNV aAucida TwV KANOEWV
TWV OUVAPTACEWY

*  2Tn QUVAMIKN EYPEAELD O KAVOVOG €ival KANWG NEPIEPYOG
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* H gppEAeIa evOG OpLOPOU €ival N oUVAPTNON NOU NMEPLEXEL
TOV OPLOMO, and TO ONMEIO TOU OPLOPOU HEXPL TO TEAOG
TNG ouvAapTnNoNng, Hali pe OAEG TIG CUVAPTHOELG NOU
kaAouvTal (Gpeoa r Eupeca) and Tnv EPBEAEIO—EKTOG
NG EUBEAELAG OMOLWVINNOTE VEWV OPLOUWY TWV dlwv
OVOUATWY OTIGC KOAOUEVEG OUVOPTHOELG
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2TaTIKN EYREAEIO EVaVTI OUVAMIKAG

* Oukavoveg epPBErelag givatl napdpolot

* Kat ot 800 pAave yia Tpuneg epPEAEIOC—UEPN OTA onoia
N epBEAELa SLOKONTETAL EEALTIAC VEWV OPLOUWV

* AAN\G 0 Kavévag TNG OTATIKAG EUPEAEIOG avaPEPETAlL
HOVO OE€ KOUMATIO TOU KEEVOU TOU NPOoYPANHATOG, Kal
KATA OUVENELQ LNOPEL VO NPOOdLOPLOTEL KATA TO XPOVO
METAYAWTTIONG TOU NPOYPAUUATOG

* O kavévag NG OUVAULKAG EPBEAEIAG AVOAPEPETAL OE
YEYOVOTA XpOVOU EKTEAEONG, OUYKEKPIUEVQ OE
“‘akoAouBieg KAAOEWV OUVAPTHOEWV”
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Mapdadeiypa
fung x = Mow Ba ATav n TwA Tng
let KAAoNG g 5 av n yAwooa
valinc=1 Xpnotonoouoe
funfy=y+inc Q) OTOTIKA EUBEAELQ;
funhz= B) duvapikn epBéAeLa;
let
val inc =2
in
fz
end
in
h x
end,;

Ovopata kat Eppéela




2TaTIKA EMPBEAEIO (EMPBEAEIO HTTAOK)

fungx = 2Tn OTATIKA EYPEAEL,
let n HETABANTN inCc  d€veTalL
val i LE TOV NPONYOULEVO
funfy=y+inc OpPLOpS OTO (B10 PNAOK.
funhz= O oplopog oto nepPLBAAAov
let kKAfong tng f eival
val inc =2 HN NpooneAdoOG.
in
fz g5 =6
end 0€ QUTHV TNV NeEPINTWOn
in (6nwg kat otnv ML)
h x
end;

Ovoépata kat Eppérela
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Auvapikn epupéAEIa

fungx =
let
valinc=1
funfy=y+inc
funhz=
let

2T SUVAIKN EUPEAELQ,
N HETABANTH inC
OEVETAL E TOV OPLOUO

- oto nepPaAov KAAoNg
mgf.

valilt=2 > g5 =7

in
fz
end
in
h x
end;
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O€ AUTAV TNV NepinTwon
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NMou xpnoipoTtroigital N Suvapik euBEAsIT

Meavn xpron Tng duvapikng euPEAEIOG

» 2¢& ANiyeg pévo yYAWooeG: o€ Kanoleg dIOAEKTOUG TNG Lisp
kat tng APL
Yndpxel dlabEoun wg enthoyn otnv Common Lisp

MelovekThpata:

- AuokoAia anodoTIknG uAonoinong

- Anuoupyet peydAeg Kat nepiNAOKeS EUPEAELEG
(oL epPEAeleg enekTEIVOVTAL OTIG KAAOUUEVEG CUVAPTHOELG)

- H enoyn Tou ovépaTog Kanowag HETABANTAG OTN ouvdapTnon
KAAONG pNopei va ennPeAceL TN cupnepLPopd TG KAAOUUEVNG
ouvapTNOoNG

MAeoVEKTNUA:

- Auvatoétnta aAAayng/enthoyrg Tou NePBAAAOVTOG EKTEAEGNG

Ovoparta kat Euperela 35

program messages;

var message: string ;

procedure  complain;

begin

writeln(message);

end;

procedure  out_of _mem;

var message :
begin

message ="
end;

string

Out of memory "; complain;

procedure timeout;

var message :
begin

message ="
end;

Ovopata kat Eppéela

string

Timeout "; complain;
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ApoiBaia avadpopn Héow dnAwoewyv forward

ApoiBaia avadpouIKEG CUVAPTAOEIS OTHV ML

+ [A\wooeg 6nwg n C, C++ kat n Pascal
xpewacovtal dnAwoelg forward yua
apolBaia avadpoukoUusg oplopoug
int foo();

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

« Ev p€pel, To napandvw gival napevépyela tng dladikaoiag
nou akoAouBeital and To PETAYAWTTIOTA: ENTPENEL TN
HETAPPACTN TOU NPOYPAUHATOG HE €Va LOVO NEPACHA
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Ot apoiBaia avadpopikég ouvaptnoelg otnv ML npénet va
ypa@ouv padi, pe xprion 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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ZEXWPIOTA METAYAWTTION

H mrpooéyyion Tng C: n MEPIG TOU METAYAWTTIOTA

* MéEpn Tou NPOoYPAUHATOG HETAYAWTTI(OVTaL EEXWPLOTA,
KaL otn ouvexela ouvdEovTal (linked) padi

* Ta B€pata epPEAEIOG eneKTEIiVOVTAL ANO TO
peTayAwTtTioTh (compiler) oto ouvdeTn (linker) o onoiog
XPEWAZETAL VO OUVOEDEL AVAPOPES OE OPLOMOUG NOU
€X0UV NPoKUYEeL and EeEXwPLOTA HETAYAWTTION

* OLnePLOCOTEPEG YAWOOEG £XOUV KAMOLA E1OIKA
UNooThPLEN YIa TO NWG YIVETAL N OUVOECN TWV KOUUATIWY
TOU NPOYPAUHOTOG NOU £XOUV HETAYAWTTIOTEL EEXWPLOTA
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* AUO SLAQOPETIKA €idN OPLOUWY OVOUATWV:
- MAApng oplopdg (definition)
- 'Ovopa kat TUNog povo: pa dfAwon (declaration) katd ™ C
* EA&v NOANEG OLOWOPETIKEG HETAYAWTTIOEIG/apXEia BEAOUV
Va XPNOLONOoLooUUE TNV idla akEpala LETABANTA X:
- Movo €va apxeio Ba €xel TOV OPIOUO:
intx =3;
- ‘Oha Ta GAAa apxeia Ba €xouv Tn dNAwon:
extern int x;
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H mrpooéyyion tng C: n HEPIA TOU CUVOETN

Taoe1g EEXWPIOTAG METAYAWTTIONG

* 'OTav TpEXEL 0 OUVOETNG, Bewpel KABE dDAAWON WG ML
ava@opd o €va dvopa Nou opileTal o€ KANolo GAAO
apxeio

» [leppével va Bpel akpBwg Evav NnARpn oplopd Tou KAbe
ovOUaTOG (0€ KAMOLo apXEio)

* [Mpoo€gTe OTL 0L BNAWOELG HEV AVAPEPOUV OE NOLO ONLEIO
BpiokeTal 0 NARPNG opLoNdG KAt NwG auTtog Ba Bpebei —
avTIBETa, anAwg aglwvouv anod To ouvOETN va YAEEL va
ToV BpEL KAnou
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* 2TIG OUYXPOVEG YAWOOEG, N EEXWPLOTA HETAYAWTTION
eivat Aiyotepo Eexwploti and oTLATav npv and Kanowa
Xpovia

- OitkAdoelg TG Java pnopei va eEapTwvTal KUKAIKA LETAEU
TOUG, KOl 0 HETAaYAWTTIOTAG TNG Java npeEnel va ival og
B€on va peTa@pdoel NOAAEG EEXWPLIOTEG KAAOELG
TauTtéxpova

- H ML dgv npoogépetal KaBOAoU yia EEXwPLOTH
pHeTayAwTTION, aAAG undpxet o CM (Compilation Manager,
€va LexwploTo epyaleio Tou cuotipatog SML/NJ) pnopei
Va TO KAVEL YIa Ta NEPLOCOTEPA Npoypdppata o ML
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2UUTTEPACHATIKA

» TE€ooepelG OLAPOPETIKEG NPOOEYYIOELG Yia EYBEAEL

* Ynapxouv NOAAEG SLaPOPONOLNOELG OTIG NPOCEYYIOELG

* OLnepLOoOTEPEG YAWOTEG XPNOILOMNOLOUV TOUAAXIOTOV
KAMNOLEG and QUTEG
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