ZXETIKA JE TO HABNUa
r)\(bO'O'SQ HPOYPUHHGTWHOU I Tt paBnua 6°V egaprivou ZHMMY, unoxpewTik6 otn Poi A

lotooeAida: http://courses.softlab.ntua.gr/pl1/

Mailing list: nAnpog@opieg otnv napandvw LOTOoEAdA
Méte: kaBe Mepntn kai Mapaokeun 12:45 - 14:30
Mpoypapua:

- 18 dlaAgtelg «Bewpiagy

- 6 «epyaoTnploKda» pabiuata ota NneEPPAANOVTA TWV YAWCOWV
- 1 enavaAnnTtiké pddnua oto TEAOG (av undpEel Xpovog)

“e

Pieter Bruegel, The Tower of Babel, 1563

Kwotng Zaywvag <kostis@cs.ntua.gr>
Nikog Matracmupou <nickie@softlab.ntua.gr>

Mpocgoxn: To paddnua d€ Ba BewpnBei didayuEvo av O yivouv
OAeG oL DIOAEEELG Kal TOUAGXLoTOV 3 and Ta EPYQOTHPLO
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2XETIKA ME TO HAONMa ZUVEPYAOIia HETASU POITNTWV
Epyaoieg: ©a do8ouv ouvoAika 3 O€lpEg aoKNoEWY « OL NpoBeopieg TWV EpYaciiv TNPoUVTaL auoTtnpd
1 o C kat o ML - Méow Tou cUOTANATOG NAEKTPOVIKAC UNOBOANG TWV EPYACIWYV
1 oe ML Kal o€ Java * Oiepyaoieg yivovtal og OPASEG TO NOAU dUO ATOUWV

* Emtpénetal va oulnTATE QOKNOELG UE TOUG CUUQPOLTNTEG
0agG, aAAG oL epyacieg npenet va eival dIKA oag SoUAeld

1 o€ Prolog kat o€ énowa GAAN yAwooa BEAeTE
BaBpoAoyia:
« Agv enNTpENETAL VA DIVETE TNV EPYACia 0aG 0€ AAOUG 1

30% epyaoie
° EPY ° va TIG BAAeTe o€ PEPOG 0TO onoio dAAot €xouv npdoBacn

80% daywvioua ] . ] ]
* Ze nepinTwon nou dlanoTwlouV GAVOUEVA aVTLYPAPAG,

Ol EPYAOIiEC QUTONATWG BaBpoAoyouvTal e pPNdEV
kal 8a KivnBouv OAeg ol NpoBAENOUEVEG DLODIKATIEG
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EeTraocig

Awaywviopata: Tov IoUAI0 Kal TOo ZenTEURPLO

Me KAeloTa BIBAIa, aAAG pe pia KOAAa A4 oTnv onoia
MNOPEITE VA YPAYETE TO OVOUA 0ag Kat OTL AANO BEAETE

Mponyoupevo dlaywvIioua: oTnNV LOTOOEAIDA TOU HOBAUATOG

“XaploTikEG™: dev undpyouv kat 6 Ba undpgouv (NoTE!)
loTéypappa TEAKOD PaBuol

30
§ 25
Ezo
o
& 154
w
0
2 10
a
< 5

0_

D 1 2 3 4 5 6 7 8 9 10
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MpoTeivopeva BiRAia

CONCEPTS IN
PROGRAMMING
LANGUAGES

Ewoaywyn otig Mwooeg Mpoypappatiopol

PROGRAMMING
L ANGWUAGE
PRAGMATICS

Michael L. Scott

MNMpoTeivopeva BiRAia yia ML

| FRA -

_ELEMENTS OF
ML PROGRAMMING

[EFFEZ O LIL - AN

N

M 'TR'l\. I N (r

L.C. Paulson
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Mpoteivopeva BiBAia yia Java

“"BRU([‘ E(KEL‘i’ PETER van der LINDEN

VEAINSING INE

TAVA

m o m 0
w

_i_l_l_l‘_l_l_l

'
CoDoE
HopERE
EEEEE D

‘DEENENO
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Mpoteivopeva BiRAia yia Prolog

Ewoaywyn otig Mwooeg MpoypappaTiopou 9

Mari gival evola@épouceg ol YAWOOEG;

* AOYW TNG NOIKIAOG TOUG KAl TWV XOPAKTNPLOTIKWY TOUG

* AOYW TWV AUPINEYOPEVWY OTOLXEIWY TOUG

* AOyw NG evdlaepouoag EEEAEAG TOUG

* AOYyw TNG OTEVAG TOUG 0XE0NG UE TOV NPOYPAUUATIONO
KAl TV avAanTtugn AOYLOUIKOU

* AOyw Tou BewpnTiKOoU TOUG UNOPBABPOU Kal TNG OTEVAG
TOUG O0X€0NG UE TNV ENOTAUN TWV UNOAOYLOTWY

Ewoaywyn otig Mwooeg Mpoypappatiopol 10

®oBepn TOIKIAId YAWOOWV TTPOYPAUMATICHOU

Yndpxouv ndpa NOAAEG KAl APKETA OLAPOPETIKEG PETAEU
TOUG YAWOOEG

To 1995, wa cuAAoyn nou gp@avi{otav ouxva otn Aiota
comp.lang.misc nepAappave navw and 2300 yAwooeg

O yYAwooeg ouxva KaTatdooovTal OTIG £EMNG OIKOYEVEIEG:

- [MpooTtakTtikou npoypappaTiopou (Pascal, C, Ada)

- ZuvapTtnolakoU npoypappatiopou (Lisp, ML, Haskell, Erlang)

- NoykoU npoypappatiopou (Prolog, Mercury)

- AVTIKELLEVOOTPEPOUG NpoypappaTIopoU (Smalltalk, C++, Java, C#)
- Mwooeg oevapiwv (Perl, Javascript, PHP, Python, Ruby)

Ewoaywyn otig Mwooeg MpoypappaTiopou 1

FAWOOEG TTPOCTAKTIKOU TTPOYPAUHMATIONOU

Mapdadetypa: n ouvaptnon napayovtiko otn C

int fact(int n) {
int £ = 1;
while (n > 0) £ *= n--;
return f;

}

» KUpla XapaKTNPLOTIKA:
- AvaBeon petaBAntwy (MOAAANAR)
- EnavaAnuyn
- H oe1pa ektéleong nailel onuavtikd poio

Ewoaywyn otig Mwooeg MpoypappaTtiopol 12



FAwooegg ouvapTNOIAaKOU TTPOYPAMMATIONOU (1)

Mapdadetypa: n cuvapTnon napayovTiko otnv ML

fun fact x =
if x <= 0 then 1 else x * fact(x-1);

* KUpla XapaKTnPLOTIKA:
- MeTaBANTEG HIAG TIUAG
- H enavdAnyn ekppdletal pe XpHon avadpoung

Ewaywyn otig Mwooeg Mpoypappatiopol 13

MAwooegg ouvapTNOIaKOU TTPOYPONMATIONOU (2)

Mapadeypa: n ouvaptnon napayovTiko otn Lisp

(defun fact (x)
(if (=x0) 1 (* x (fact (- x 1)))))

* 2UVTOKTIKA, N ouvApTnon Ocixvel apKETA OLAPOPETIKA
and 6,tLotnv ML

* AA\G n ML kat n Lisp €ival ouyyeveig YAwooeg

Ewoaywyn otig Mwooeg Mpoypappatiopol 14

FAwooeg AoyIKoU TTPOYPAUMMATIONOU

Mapdadelypa: n ouvaptnon napayovtiko otnv Prolog

fact(X, F) :-

(X==1->F=1

;X > 1,
NewX is X - 1,
fact (NewX, NF),
F is X * NF

) .

* KuUpla XxapoKTnPLoTIKA:
- NOYIKEG PETAPBANTEG KaL XpAoN evonoinong

- To npdypappa ypa@eTal e XPHon Kavovwv AOYIKAG
- (Ta nopandvw de @aivovtat oAU KaBapd 0TO CUYKEKPILEVO KWOLKO)

Ewoaywyn otig Mwooeg MpoypappaTiopou 15

FAWOCOEG AVTIKEINEVOOTPEPOUG TTPOYPOUUMATIOHOU

Mapadetypa: oplopog otn Java evOg QVTIKEIMEVOU Nou
Hnopei va anoBnkeuoel €vav aKEPALO KAl VO UNOAOYIOEL
TO NAPAYOVTIKO TOU

public class MyInt {
private int value;

public MyInt(int value) { ’ -
e A R KUpla XapakKTnpLoTIKA:
}

public int getValue() { - AV0"9€UH ,
return value; - Xpnon AVTIKEIHEVWV:

} SEBOUEVWV MOU £XOUV

public MyInt getFact() {

return new MyInt (fact(value)) ; Kataotaon kat ESpOUV nwa
} - va Tn petapdailouv
private int fact(int n) { ,

Amis 2 = alp - va tnv yvwotonotnoouv

while (n > 1) £ *= n--; oe GA\a avTiKeipeva

return £;

}
}
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NMAgovekTAMATA KOI JEIOVEKTAMATA

Oikoyéveleg O€ Biyoue...

* 2UVABWG, BLAPOPETIKEG YAWOOEG dEiXVOUV TA
NAEOVEKTHHATA TOUG O€ DLAPOPETIKOU £IO0UG EQAPLOYEG

* H évvola TnG TEAEIOG YAWOOAG NPOYPOUHUATIONOU dEV
u@ioTaTtal (AVTIKEIPEVIKA)

* Ano@acioTte pOvolL 0ag 0TO TEAOG TOU HOBAUATOG, UE
Baon:

- TNV gpnepia 0og
- TIG NPOCWINIKEG OOG NPOTIHACELG
- (Oxt ye Baon tn cuvapTNOoN NAPAYOVTIKO!)

Ewaywyn otig Mwooeg Mpoypappatiopol 17

*  Yndpxouv NOAAEG OIKOYEVELEG YAWOOWV

(n AloTa givat pn €€avTANTIKL KAl €XEL ENKAAUYELG)

- Applicative, concurrent, constraint, declarative, definitional,
procedural, scripting, single-assignment, ...

+ Kdnoleg yYAwOoOoEeG aviKouv o€ NOANEG OIKOYEVELEG

+ Kdanoleg dAAeG gival TOo0 101AloUCEG MOV N KATATAEN
TOUG O€ KAMNOLa OLKOYEVELD OEV EXEL HEYAAO VONUa

Ewoaywyn otig Mwooeg Mpoypappatiopol 18

Mapadeiypa: MapayovTiké o€ Forth

Napdadeiypa: NMNapayovTtiké oe APL

* [Awooa Baclopevn o otoifa (stack-oriented)

: FACTORIAL
1 SWAP BEGIN ?DUP WHILE TUCK * SWAP 1- REPEAT ;
* Oa pNopoucE va XAapOaKTNPLOTEL NPOOTAKTIKA YAWOOQ,
OANG €XEL Alya KOWVA OTOLXEIO PE TIG NEPLOCOTEPEG
NPOOTAKTIKEG YAWOOEG

(H yA\wooa Postscript eival eniong stack-oriented)

Ewoaywyn otig Mwooeg MpoypappaTiopou 19

x/1X

* Mia ékppaon APL nou unoAoyilel To napayovTiko Tou X

» Enekteivel To X o€ €va dlavuopa (vector) and akepaioug
1..X, Toug onoioug peTd NnoANanAactddel PETAEU TOUG

* Oa pnopouoce va BewpnBei cuvapTnolakn YAwood, aAAd
EXEL ENAXIOTA KOLVA OTOLXEIO PE TIC NEPIOCOTEPEG
YAWOOEG GUVAPTNOLOKOU NPOYPAUUATIOHOU

(Ma tnv akpipela, d€ 6a To ypdape pe autd Tov Tpono otnv APL, yuati
n yYAwooa nepNappavel To povadlaio TEAEOTH NapayovTKO: 1X)
Ewoaywyn otig Mwooeg MpoypappaTtiopol 20



APQIAEYOMEVA XOAPAKTNPIOTIKAG Kal “YAWOCOTTOAEHOI” O1 d1akpicEIg KAl o1 OpIoHOI gival Aiyo aca@eig

* OLyAWOOEG NOAAEG POPEG KATAAYOUV TO AVTIKEIPEVO » Kdnotol 6polL ava@EpovTal 0€ aOAPEIG EVVOLEG
EVTOVWYV BIOEIPIOUWY VIO TA XOPOAKTNPIOTIKA TOUG - Ta napddelypa, N KATNyopLlonoinon Twv YAWOOWY OE OIKOYEVELEG
+ KdBe yAWooa £XEL TOOO UNOOTNPIKTEG OCO Kal MOAEUIOUG * Kaveva npopAnua, av BupdoTe 6TLKANoLoL OpoL Eivat
Ol 0MoioL CUVABWG £XOUV EVTOVEG YVWHEG KAl NIOTEUW OXETIKA QGAQELIG
- N\d&Bog epwtnon:

+ Eivain yAwooa X pua npaypatikd avTIKEWEVOOTPEPARG YAWOOQ;
- ZWwOoTH pwTnOoN:

i i i * [lowa xapaktnploTiKa TG YAwooag X unootnpifouv Tov
MNa NPOCWIIKN EQNELPLA, ﬂGpGKOAOUGSlOTS TA newsgroups: QVTIKEILEVOOTPEPA NPOYPAUUATIONS KAl NGOG0 KOAG;

comp.lang.*
1] TOV IOTOXWPO

http://lambda-the-ultimate.org/
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H @poBepn €EEAIEN TWV YAWOCOWV ESéEAIEN YAWOO WYV TTPOYPAMMATIONOU
* OLYAWOOEG NPOYPAUHATIONOU EEENICOOVTAL UE NOAU P L .

Ypryopo pubpo - ¥

- Néeg yAwooeg dnuoupyouvTal T

- MaMég YAWOOEG anokToUV SIOAEKTOUG 1 HETANAGCTOVTAL T

a'ra Schemé&
C (K&R)
Smalitalk 80

Ada 83

Eiffel pPerl  caml

1554 Java javascript Ruby Peris
ocaml
Scherme RSRS C++ (1S0) Haskell 98

ca’ Python 2.0

snna C# 2.0 Java 2 (v1.5 beta)
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Assembly

Mpiv: ApiBuoi
55
89E5
8B4508
8B550C
39D0
740D
39D0
7TE08
29D0
39D0
75F6
co

c3
29cC2
EBF6
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MeTd: Z0pBoAa

gcd: pushl %ebp
movl %esp, %ebp
movl 8 (%ebp), %eax
movl 12 (%ebp), %edx
cmpl %edx, %eax

je .L9
.L7: cmpl %edx, %eax
jle .L5

subl %edx, %eax
.L2: cmpl %edx, %eax

jne .L7

.L9: leave
ret

.L5: subl %eax, %edx
jmp .L2

25

FORTRAN (FORmula TRANslator)

Mpiv: ZUupBoAa MeTd: EKQpaoelg, EAeyXog pong
ged: pushl %ebp 10 IF (a .EQ. b) GOTO 20

movl %esp, %ebp IF (a .LT. b) THEN
movl 8(%ebp), %eax a=a-b

movl 12 (%ebp), %edx

ELSE
?mpl %$edx, %eax b=b - a
je .L9
.L7: cmpl %edx, %eax ENDIF
jle .L5 GOTO 10
subl %edx, %eax 1 END
.L2: cmpl %edx, %eax
jne .L7
.L9: leave
ret
.L5: subl %eax, %edx
jmp .L2
Ewoaywyn otig Mwooeg Mpoypappatiopol 26

COBOL

AnAwoeIg TUTTWY, gyypawy, dlaxeipion apxeiwv

data division.
file section.

* describe the input file

fd employee-file-in

label records standard

1 Speak,
(0BOL

A

block contains 5 records

record contains 31 characters

data record is employee-record-in.

01 employee-record-in.
02 employee-name-in
02 employee-rate-in
02 employee-hours-in
02 line-feed-in

Ewoaywyn otig Mwooeg MpoypappaTiopou

pic x(20).
pic 9(3)v99.
pic 9(3)v99.
pic x(1).

27

LISP, Scheme, Common LISP

2UvVapTNOIOKESG YAWOOES uWwnAou eTTITTEOOU
(defun gnome-doc-insert ()
"Add a documentation header to the current function.
Only C/C++ function types are properly supported currently."
(interactive)
(let (c-insert-here (point))
(save-excursion
(beginning-of-defun)
(let (c-arglist
c-funcname
(c-point (point))
c-comment-point
c-isvoid
c-doinsert)
(search-backward " (")
(forward-line -2)
(while (or (looking-at ""$")
(looking-at "~ *}")
(looking-at "~ \\*")
(looking-at ""#"))
(forward-line 1))

Ewoaywyn otig Mwooeg Mpoypappatiopol 28



APL

Algol, Pascal, Clu, Modula, Ada

FAwooa aAnAeTTidpaong (interactive) pe 10XUPOUG TEAEOTEG

[0] E+GAUSSRAND NGB F M P 0GR

(1] fReturns o randem numbers having a Gaussian normal distribution

[2] f (with mean 0 and wvariance 1) Uses the Box-Muller method.

[3] # See Numerical Recipes in C, pg. 289.

[4] A

(5] 2«10

(6] MeT1+2k31 A largest integer

(7] L1:0+N-p=2 fi how many more we need

(8] ~[(0<0)/L2 # gquit if nene

(9] QM 1, 3%Q+2 foapprox num points needed

[10] P+ 14(24M-1)="142(0,21pM & random points in -1 to 1 square

[11] R++/PxP fa distance from origin squared

[12] B+ (R#£0)AR<L

[13] R¢B/R ¢ P+B#F R 8 8 £ R -

[15] Z+Z,,FxF,[1.5]F [ =Tsalenlm

18] Gir EJEEEREIEMEE)

HE R == RIGEIEEEGEWO0)

[18] # ArchDate: 12/1 8 ﬂ

CJERUMAMMEEGE
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[NpOOTAKTIKES YAWOOES LUE TUTTIKA OPIOUEVO CUVTAKTIKO, XPHON UTTAOK,
OoUNUEVOS TTPOYPAUUATIONOS

PROC insert = (INT e, REF TREE t)VOID:
# NB inserts in t as a side effect #
IF TREE(t) IS NIL THEN t := HEAP NODE := (e, TREE(NIL), TREE(NIL))
ELIF e < e OF t THEN insert(e, | OF t)
ELIF e > e OF t THEN insert(e, r OF t)
FI;

PROC trav = (INT switch, TREE t, SCANNER continue, alternative)VOID:
# traverse the root node and right sub-tree of t only. #
IF t IS NIL THEN continue(switch, alternative)
ELIF e OF t <= switch THEN
print(e OF t);
traverse( switch, r OF t, continue, alternative)
ELSE # e OF t > switch #
PROC defer = (INT sw, SCANNER alt)VOID:
trav(sw, t, continue, alt);
alternative(e OF t, defer)
Fl;
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SNOBOL, Icon

BASIC

FAWOOoEG eTTECEPYQTiag oupBoAooeipwv
LETTER = ’'ABCDEFGHIJKLMNOPQRSTUVWXYZS$#Q’

SP.CH = "4-,=.%()"/& "

SCOTA = SP.CH

SCOTA ’§&’ =

Q=1

QLIT = Q FENCE BREAK(Q) Q

ELEM = QLIT | 'L’ Q | ANY(SCOTA) | BREAK (SCOTA) | REM

F3 = ARBNO (ELEM FENCE)
B = (SPAN(’ ') | RPOS(0)) FENCE
F1 = BREAK(’ ') | REM

F2 = F1
CAOP = ('LCL’ | ’'SET’) ANY(’ABC’) |
+ 'AIF’ | 'AGO’ | 'ACTR’ | ’ANOP’
ATTR = ANY (' TLSIKN')
ELEMC = ' ( FENCE *F3C ')’ | ATTR Q | ELEM

F3C = ARBNO (ELEMC FENCE)

ASM360 = F1 . NAME B
+ ( CAOP . OPERATION B F3C . OPERAND |
+ F2 . OPERATION B F3 . OPERAND)
+ B REM . COMMENT
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MpoypauuaTIonog yia TIG “uades”

10 PRINT "GUESS A NUMBER BETWEEN ONE AND TEN"

20 INPUT AS

30 IF A$ = "5" THEN PRINT "GOOD JOB, YOU GUESSED IT"
40 IF A$ = "5" GOTO 100

50 PRINT "YOU ARE WRONG. TRY AGAIN"
60 GOTO 10

100 END

Ewoaywyn otig Mwooeg Mpoypappatiopol



Simula, Smalltalk, C++, Java, C#

FAWOOEG PINOCOPIOG AVTIKEINEVOOTPEPOUG TTPOYPAUPATIONOU

class Shape(x, y); integer x; integer y;
virtual: procedure draw;
begin
comment -- get the x & y coordinates --;
integer procedure getX;
getX := x;
integer procedure getY;
getY :=y;
comment -- set the x & y coordinates --;
integer procedure setX(newx); integer newx;
X = newx;
integer procedure setY(newy); integer newy;
Y = newy;
end Shape;

Ewoaywyn otig Mwooeg MpoypappaTiopou

C

IKkavoTroINTIKA €TTIO00N VIO TTPOYPANUATIONO CUCTANATOG

int ged(int a, int b)
{
while (a !'= b) {
if (a > b) a -= b;

THE

PROGRAMMING

else b -= a;

}

return a;

Brian W,

LANGUAGE

Kernighan » Dennis M. Ritchie
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34

ML, Miranda, Haskell, Erlang

structure RevStack = struct
type 'a stack = 'a list
exception Empty
val empty = []
fun isEmpty (s:’a stack) :bool
(case s
of [] => true

| _ => false) s I .
fun top (s:’a stack): =

(case s
of [] => raise Empty
| x::xs8 => X)
fun pop (s:’a stack):’a stack
(case s
of [] => raise Empty
| x::xs => x8)
fun push (s:’a stack,x: ’'a):’a stack = x::s
fun rev (s:’a stack):’a stack = rev (s)

end

Ewoaywyn otig Mwooeg MpoypappaTiopou

35

sh, awk, perl, tcl, javascript, python,

ruby ' !

Nwooeg oevapiwy (Scripting languages)

class () {

classname=‘echo "$1" | sed -n '1 s/ *:.*$//p’"

parent=‘echo "$1" | sed -n 'l s/".*: *//p'"
hppbody=‘echo "$1" | sed -n ’'2,$p’"
forwarddefs="$forwarddefs
class $classname;"
if (echo $hppbody | grep -q "$classname()")
defaultconstructor=
else
defaultconstructor="$classname() {}"
fi

Ewoaywyn otig Mwooeg Mpoypappatiopol

¢ python

; then

36



VisiCalc, Lotus 1-2-3, Excel

SQL

FAWOooEC TTPOYPAUPATIONOU AOYICTIKWV QUAAWY

& | B |
1 |Hours 235
2 |“wage per hour % 5.36
3
4 |Total Pay t 12325 «— B1 *B2
o
F=
Ewaywyn otig Mwooeg Mpoypappatiopol 37

Mwooeg Badoewv dedOPEVWIV
CREATE TABLE shirt (
id SMALLINT UNSIGNED NOT NULL AUTO_INCREMENT,
style ENUM(’ t-shirt’, ’'polo’, ’'dress’) NOT NULL,
color ENUM('red’, ’'blue’, ’'white’, ’"black’) NOT NULL,
owner SMALLINT UNSIGNED NOT NULL
REFERENCES person (id),
PRIMARY KEY (id)
)
INSERT INTO shirt VALUES
(NULL, ’'polo’, ’'blue’, LAST_ INSERT ID()),

> SELECT * FROM users WHERE clue > 0
ro s

(NULL, ’'dress’, ’'white’, LAST INSERT ID()),
(NULL, ’t-shirt’, ’‘blue’, LAST INSERT ID())
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Prolog, Mercury

Néeg YAWOOEG TTPOYPAUMATIONOU

FAwooeg AoyIKOU TTPOYPAUMOTIONOU

/* palindrome (Xs) is true if Xs is a palindrome. */
/* e.g. palindrome([m,a,d,a,m, i,m, a,d,a,m]). */
palindrome([]) .
palindrome ([_]) .
palindrome ([X|Xs]) :-

append (Xsl, [X] ,Xs) , palindrome (Xsl) .

append([],¥s,Y¥s).
append ([X|Xs],¥s, [X|Zs]) :- append(Xs,Ys,Zs).
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+ “KaBapotnta” oxediaong: dev undpxel n avaykn va
dlatnenBei N cupBaTOTNTA PE UNAPXOVTA MPOYPAMMATA

* ‘Opwg nAéov oL véeg YAwooeg dev eival npoidvta
napBevoyEvvnong: ouvhBwg XPnNOoLLonoouV IOEEC and
NdN UNAPXOUOCEG YAWOOEG

+ Kdanoleg anod auTeg (Alyeg) xpnoLonolouvTal EUPEWG,
GAAEG OxL

* AveEdpTnTa TNG XPNONG TOUG, anoTeAOUV Nnyr WV yia
TIC ENOUEVEG YEVEEG TWV YAWOOWYV NPOYPAUUATIOHOU
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Eupéwg xpnoipotroloUpevn: Java g |
S
—

*  ApPKETA dnUOYWAAG and To 1995 kat €kToTE

* H Java xpnoonolei NOAAEG 10€€g and Tn C++, Java

Kanoleg AAAeg 10€eg and tn Mesa kat tn Modula,
TNV 1B€a ™NG autépatng dlaxeiplong pvAung and tn Lisp,
KAl GAAEG 1OEEC aNO AANEG YAWOOEG

* H C++ neplhappavel To peyaAUuTePO KOUUATL TNG C Kal
TNV ENEKTELVE PE 10€EC and TIG YAwooeg Simula 67, Ada,
Clu, ML kat Algol 68

* H C npogkuye and tn B, nou npoékuye and tn BCPL,
nou npogkuywe and tn CPL, nou npogkuywe and tnv Algol

60, nou npoékuye and tnv Algol 58
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Mn gupéwg xpnoipotroiovpevn: Algol

* M ané 1 npwteg yA\wooeg: ALGOrithmic Language
« EkdoO0oelg: Algol 58, Algol 60, Algol 68
» [loT€ O€ Xpnoono}Bnke EUPEWG
* ‘Opwg elonyaye NOAEG IOEEC NOU OTH OUVEXELQ
xpnotponowtnkav and GAAeg YAWooeg, 6nNwg yia
napadelypa:
- AopnA avda pnAok Kat epBEAELa HETABANTWV

- AVOOPOUIKEG OUVAPTAOELG "
- MNépaopa napapétpwy Katd T (parameter passing by value)
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AldAeKTOI

* H epnepia anod tn xprRon YAwoowv avadelkvUeL NIBAVEG
ATEAEIEG TOU OXEDLAOUOU TOUG KOl OUXVA 0ONYEl OE VEEG
OLOAEKTOUG

* NEeg 10€eG NOAAEG POPEG EVOWUATWVOVTAL OE VEEG
OLOAEKTOUG NOAAIWY YAWCOWV
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Karroigg didAekTol Tng Fortran

Fortran
* Apxkn Fortran, IBM,1954 )
=

» Baowka standards: * AnokAioelg oe

- Fortran i KGBe ulonoinon

- Fortran lli

- Fortran IV * [lapAdAAnAn enecepyaoia

- Fortran 66 - HPF

- Fortran 77 - Fortran M

- Fortran 90 - Vienna Fortran

- Fortran 95 - Kal NOAAEG GAAEG

- Fortran 2K
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H oxéon Twv YAWOOWYV PE TOV TTPOYPOAMMATIOHNO

AvTioTOaon KaTd TWV YAWOOWV;

* OwyAwooeg ennpedlouv ToV NPOYPAUHATIONO
- H kaBe yAwooa evBappUlvel Eva CUYKEKPLUEVO TPOMO
NPOYPALUATIONOU / aAyoplBUIKAG eniAuong npoBANUaTWY

* Ouepnelpieg and Tov NPOYPAUHOTIONO EQAPHOYWY
€NNPeAouV To OXEBIOOUS (OTOLXEIWV) VEWV YAWOOWV

*  Al0QOPETIKEG YAWOOEG EVOOPPUVOUV DLAPOPETIKA OTUA

NPEOYPOHUUATIOHOU
- AVTIKEIPEVOOTPEPEIG: avTIKEIEVA Kal XpAon get/set pebodwv
- ZUVOPTNOWKEG: NOAAEG HIKPEG OUVAPTAOELG XWPIG NAPEVEPYELEG
- Noyikég: dladikaaia TnG avalAtnong o’éva AoYIKA OPLOPEVO XWPO
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* [AwooEeg nou evBappUVOUV CUYKEKPIUEVOUG TPOMOUG
NPEOYPAUHATIONOU OUVABWG dev Toug enBAAAOUV
NAAPWG

» Katd ouveEnela, eival duvato va NapakApYPOoUHE A Kal va
ayvorooupe NARPWG TN “@Aocoia” KANowG YAWooog

* 2UVABwG Suwg auTod dev gival KaAn OEa...
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MpooTakTiki ML

Mn avTiKEIpnEVOOTPEPNG Java

H ML anoBappuvel Tn XpHon avabEéoewy Kal NAaPEVEPYEIWV.
Mapdia autd:

fun fact n =
let
val i = ref 1;
val xn = ref n

in
while !xn > 1 do (
i:=1i * Ixn;
xn := !'xn - 1
)
i
end;
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H Java, o€ peyaAutepo Babud and tn C++, evBappuvel Tov
QVTIKEWWEVOOTPEPH NPOYPAUHATIONS. MapdAa auTd:

class Fubar {
public static void main (String[] args) {
// 6Ao 10 mpdypappa £8ad!
}
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2uvapTtnolakn Pascal

* KdBe npooTakTIKA YAWOOod nou unootnpiel avadpopn,
HNopEl va Xpnolponotnbei wg ouvapTtnolaki YAwooo

function ForLoop (Low, High: Integer): Boolean;
begin
if Low <= High then
begin
{6A0 10 ocodpa tou for loop &da}
ForLoop := ForLoop (Low+l, High)
end
else
ForLoop := True
end;
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FAwooeg Kal Oewpia TUTTIKWYV YAWO oWV

Oewpia TwV TUNIKWYV YAWCOWV: Hia and TiG BePeAWOELS
HOBNUATIKEG NEPLOXEG TNG EMOTHNG TWV UNOAOYIOTWV
*  KavoVIKEG YPAUUATIKEG, AUTOUATO NENEPACUEVWV KATAOTATEWY

- AnoteloUv Tn BAON yla TO AEKTIKO TWV YAWCSOWVY NPOYPAUUATIOHOU
KOl TOU AEKTIKOU avaAuTr| (scanner) evog compiler

*  [pappaTIKEG EAeUBEPEC OULPPAOUEVWY, QUTOUOTA OTOIRAGg

- AnoteAouUv Tn BAON VIO TO CUVTAKTIKO TWV YAWOOWY NPOYPAL-
HaTIOPOU KOl TOU GUVTOKTIKOU avaAuTh (parser) evog compiler

*  Mnyavég Turing

- MNpoogEpouv TO BewpnTIKG UNOGBABPO YL VO PHEAETIIOOULE TNV
UNOAOVYIOTIKA LoXU TwV YAWGCGWYV NPOYPAUUATIOUOU
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looduvapia katd Turing (Turing equivalence)

* O (neploodTEPEG) YAWOOEG NPOYPAUUATIONOU EXOUV
OLAPOPETIKA XAPAKTNPLOTIKA KAL NAEOVEKTHOTA XPHONG,
OANG OAEG €x0UV TNV Bla 1oXU eniAuong nPopANUATwWY

{npoPAfuaTa emAvowa otn Java}
{npoPAfuata emAvowa otn Fortran}
{npoPAfuata emAvowua otn C}

* Kat 6Aeg €xouv TNV dla 1oXU pe dldgopa
UNOAOYIOTIKA HOVTEAQ

{npoBAApaTa enboa og pnxaveg Turing}
= {npoBAjuata enthoa o€ Aapda Aoylopo}

* To napandvw eivat yvwotd wg n 8€on Twv Church-Turing
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2UMNTTEPACHATIKA

» [aTi eival evOla@EPOUTEG 0L YAWOOEG NPOYPAUATIOHOU
(kat autd TO PABNuA):
- NA\6yw TNG NOIKIAIOG TOUG KOL TWV XAPOKTNPIOTIKWY TOUG
- N\OYW TwV QUPIAEYOUEVWV OTOLXEIWV TOUG
- Noyw TG evdlagEpouaag eEENENG TOUG
- NA\6yw TNG OTEVAG TOUG OXEONG LE TOV NPOYPOAUUATIONS KAl TNV
avanTtugn AoyLlopKoU

- NAéyw Tou BewpnTIKOU TOUG UNGBABPOU KAl TNG OTEVAG TOUG
OX€0NG KE TNV ENOTHMN TWV UNOAOYIOTWV

* Eniong, Aéyw tou 611 Ba pABEeTE APKETA KOAG TPELG
eMnAEov YAwOoOEeG!
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