Mwooecg Mpoypappatiopou |

Kwothg Zaywvag <kostis@cs.ntua.gr>

ZXETIKA YE TO padnua

Tt pédnua 6° egapnvou ZTHMMY, unoxpewTikd otn Pol A
lotooeAiba: http://courses.softlab.ntua.gr/pl1/
Mailing list: nAnpogopieg otnv napandvw otooeAida
Kd&b6e néte: Tetdpteg kat Méunteg 12:45 - 14:30
Mpéypappa:

- 19 doAégelg

- 3 ppovTioTnplakd pabriuata ota NePBAANOVTA TwV YAWTOoWY
- 1 enavaAnnTiké padnua oto TEA0G

Mpogoxn: To pdbnua de Ba BewpnOdei BdaxOBEV av de yivouv
OAeG oL npoypappaTIopEVeEG 19 SlalEEelg

Eloaywyn oTig Mwooeg Mpoypappatiopod 3

IXETIKA YE TO padnua

Epyaoieq: ©a 50000v GUVOAIKG 3 OEIPEG AOKAOEWY
1 oe C kaLoe ML
1 oe ML kal o Java
1 o€ Prolog kat o€ 6notwa GAAN yAwooa BEAeTE
BaBpoAoylia:
30% epyaoieg
80% dlaywviopa
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Zuvepyaoia HETASU QPOITNTWV

+ O npoBeopieg Twv epyaciv 6a tTnpnolv avotnpd

+ Oiepyaoieg yivovtal oc opddeg To NOAU 500 aTOHWV

+ EmtpéneTtal va oulnTATE QOKNAOELG PE TOUG CUUQPOLTNTEG
0agG, ahAd oL epyaocieg npénet va sival diki) oag douleld

+ Aegv emTpéneTal va dIiVETE TNV Epyaadia oag o€ GANOUG 1)
va TG BAAETE O€ HEPOG OTO onoio AAAoL £xouv npéofacn

* 2Ze nepinTwon nou dlanotwbouv @avOUEVa aVTLYPAPnG,
ol epyacieg autopdTtwg BabpoAoyolvTtatl Pe pndév
kaL Ba KvnBouv 6Aeg ot npoBAendpueveg dladikaaieg oe
eninedo ZX0AAG ) akdua Kat 1dpupatog
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Egeraocig

Awaywviopata: Tov loUAo Kat To ZenTtéUBpLo
Me KAeloTd BIBAia, aANG pe pia kdAAa A4 atnv onoia
HMOPEITE va YPAYETE TO OVOUA 0ag Kal OTL GANO B€NeTE
Mepuové dlaywviopa: otnv 0TooeAda Tou PHabApaTog
“XaploTikéG™: dev undapxouv Kat de Ba undapgouv (NoTE!)

lotdypappa TeMKoD Bafpod
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MpoTeivopeva BiAia

CONCEPTS IN
PROGRAMMING
LANGUAGES

Eloaywyn oTig Mwooeg Mpoypappatiopod 7




MpoTeivopeva BiAia yia ML

RS I

ELEMENTS OF
ML PROGRAMMING

JEFHE- LOLLIL MAMN

Y
L.C. Paulson
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MpoTeivopeva BiRAia yia Java
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Mpoteivopeva BiAia yia Prolog
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Marti eivail evdla@pépouoeg ol YAwWoOEG;

* AOYW TNG NOIKIAIOG TOUG KAl TWV XOPOKTNPLOTIKWY TOUG

* AOYW TWV AU@PIAEYOUEVWYV OTOLXEIWV TOUG

* NOyw NG evdlaEpouoag eEENENG TOUG

* AOYW TNG OTEVNAG TOUG OXECNG € TOV MPOYPALHUATIONO
KaL TNV avantugn Aoylopkou

* AOyw Tou BewpnTiKoU TOug UNGRABPOU Kal TNG OTEVNG
TOUG OXE0NG E TNV EMNOTAKN TWV UNOAOYIOTWY
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®doBepn ToIKIAia YAWOOoWV TTPOYPOAMHATICMOU

* Yndpxouv ndpa NOAAEG KAl APKETA SLOPOPETIKEG PETAEU
TOUG YAWOOEG

* To 1995, pa cuAoyr] nou epgavioéTav auxva otn Aiota
comp.lang.misc nepAdppave nadvw anod 2300 yAwooeg

* OLyAwOooeg guxva KaTATACOOVTAL OTIG EENG OIKOYEVEIEG:

- NMpootaktikou npoypappatiopou (Pascal, C, Ada)

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

- Noyikou npoypappaTiopou (Prolog, Mercury)

- AVTIKEILEVOOTPEPOUG NpoypappaTIopou (Smalltalk, C++, Java)
- \wooeg oevapiwv (Perl, Javascript, PHP, Python, Ruby)
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FAWOOCEG TTPOOTAKTIKOU TTPOYPAUHATIONOU

Mapddetypa: n cuvaptnon napayovTtiké otn C

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

}

+ KUpla XapakTnploTika:
- Avdbeon petapAnTtwy (noAAanin)
- Enavainyn
- H ogpd ektéheong naidel onuavtiké poAo
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FAwooeg cuvapTNOIOKOU TTPOoYpPapaTIouoU (1)

Mapddetypa: n cuvapTtnon napayovTtiké atnv ML

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

+ KUpla XapakTnploTika:
- MeTtapAnTég (oG TG
- H enavadAnyn ekepadetal pe Xpron avadpopng
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FAwooeg CUVAPTNOINKOU TTPOYPAHUMATIONOU (2)

Mapddetypa: n ouvapTtnaon napayovTiko otn Lisp

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

* ZUVTAKTIKA, N ouvapTnon OeiXVvel apKETA OLOQOPETIKN
ano 6tLotnv ML

* AA\G n ML kau n Lisp gival ouyyeveic yAwooeg
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FAwooeg AoyikoU TTpOypPANHATIONOU

Mapadetypa: n cuvdptnon napayovTiko atnv Prolog
fact (X, F) :-
(X=:=1->F=1
; X > 1,
NewX is X - 1,
fact (NewX, NF),
F is X * NF
).
+ KUplo XapakTnploTika:
- NOYIKEG HETAPBANTEG KAl XPAON €vonoinong

- To npoypappa YpAQEeTaL e XPON KAVOVWY AOYIKAG
- (Ta napandvw e @aivovtal NOAU KABapa OTO GUYKEKPIUEVO KWOIKA)

Ewoaywyn oTig Mwooeg Mpoypappatiopod 16

FAWOOEG AVTIKEIMEVOOTPEPOUG TTPOYPOUUHATICHOU

Mapadetypa: oplopog otn Java evog avTIKEUEVOU Mou
pnopei va anoBnkeloel €vav aKEPALO KAL VO UNOAOYioEL
TO NAPAyovVTIKG Tou

public class MyInt {
private int value;

public MyInt(int value) {
this.value = value;

KUpla XapaKkTnpLoTIKA:
}

public int getValue() { - AvdBeon

return value; - XpRon avTIKEWEVWV:
OeBOUEVWY NOU €XOUV
KOTAOTOON KAl EEPOUV NWG

}
public MyInt getFact() {
return new MyInt (fact(value)) ;

} - va Tn petaBaiiouv

private int fact(int n) { ,
int £ = 1; - va Tnv yvwaoTtonomoouv
while (n > 1) £ *= n--; oe GA\a avTIKEipeva
return f£;

}

}
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MAEOVEKTAMATO KOl HEIOVEKTAHHATO

* ZUVhRBwg, SLOPOPETIKEG YAWOOEG Oegixvouv Ta
NAEOVEKTAMATA TOUG OE SLOPOPETIKOU EIO0UG EQAPHOYEG

* H évvola tng TéAel0g YAWOOTOG NPOYPARUATIOHOU dev
ugioTaTtal (aVTIKEILEVIKA)

* AnogaoioTte pOvol 0ag 0TO TEAOG TOU HaBAUATOG, UE
Baon:
- TNV epnelpia oag

- TIG NPOOWNIKEG 0OG NPOTIHACELG
- (Oxt pe Bdon Tn ouVAPTNGN NOPAYOVTIKO!)
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Oikoyéveieg Og Biyoupe...

* Yndpxouv NOAAEG OLKOYEVELEG YAWOTWY

(n Aota ivat pn €£avTtANTIKN KAl £XEL EMNKAAUYELG)

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

+ Kdanoleg yAWooEeg avikouv o€ NOAAEG OLKOYEVELEG

» Kdanoleg dAAeg eival Téoo 101A{0UCEG NOU N KATATAEA
TOUG O€ KAMOLA OKOYEVELD BEV €XEL LEYANO VONUa
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Mapadsiypa: MapayovTikd og Forth

Mapadsiypa: NapayovTikd oe APL

+ MNuwooa Baowopévn oe otoifa (stack-oriented)

: FACTORIAL
1 SWAP BEGIN ?DUP WHILE TUCK * SWAP 1- REPEAT ;

* Oa pnopouaoe va XapakTnploTEl NPOCTAKTIKY YAWOOQ,
aAAG €XeL Aiya KOG OTOLXEID HIE TIG NEPLOCOTEPES
NPOCTAKTIKEG YAWOOEG

(H yAwooa Postscript eival eniong stack-oriented)
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x/1X

* Mia ékppaon APL nou unoloyicel To napayovTiko Tou X
» EnekTteivel To X og éva didvuopa (vector) and akepaioug
1..X, Toug onoioug peTd NoAAanAactalel LETAEU TOUG
* Oa pnopouoce va BewpnBel cuvapTnoLlakr YAWOOT, aAAG
€XEL ENAXIOTA KOWVA OTOLXEID PE TIG NEPLOCOTEPEG

YAWOOEG OUVAPTNOLOKOU NPOYPAUHUATIOHOU

(Ma tnv akpiela, € Ba o ypagape pe autd tov Tpéno otnv APL, yoti
n yA\wooa nepthapBavel To povadlaio TEAEOTA NapayovTiko: 1X)
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Ap@iAeyopeva XapakTNPICTIKA Kal “yAwoooTroAepor”

O1 dlakpioeIg Kal o1 opIoMOi gival Aiyo acageig

* OLYAwooeg NOAEG QOPEC KATAAYOUV TO AVTIKEIUEVO
£VTOVWYV OLAgIPIOUWY YA TA XAPOKTNPLOTIKA TOUG

+ KdaBe yAwooa £€xel TOOO UNOCTNPIKTEG OGO KAL MOAEUIOUG
oL onoiol ouvABwG €XOUV EVTOVEG YVWLEG Kal MoTEUW

Na npoownikr epnelpia, NapakoAouBeioTe Ta hewsgroups:
comp.lang.*

f] TOV IOTOXWPO
http://lambda-the-ultimate.org/
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» Kdnolot 6pol avagEpovTal o acageic £vvoleg
- TlNa napdadetypa, n KaTnyoplonoinon Twv YAWoOWV OE OIKOYEVELEG
+ Kavéva npopAnua av Bupdaote 6TL kanolol 6pot givat
OXETIKA 000QEIG
- Nd&Bog epwtnon:
+ Eivain yAwooa X pia npaypaTiké avTIKEILEVOOTPEPAG YAWTOQ;
- ZwOoTA epWTNON:
* lMola xapaktnploTika TG yYAwooag X unoatnpiouv Tov
QVTIKEWLEVOOTPEPH NPOYPAUHATIONS KAl TOCO KAAG;
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H @oBepn e§€AiIEn Twv YAwoowv

E&éAiEn YAwoowv rpoypapuaTiIcHou

* O1 YAwooeg NpoypappaTiopoU eEeNicoovTal e NoAU

ypriyopo pubuéd
- Néeg yAwaoeg dnpoupyouvTat
- MaA€g yAWooeg anokToUv SIOAEKTOUG ) HETOANGOOOVTAL
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rortran 1

Aot 50 cosoL

Srmamanc

rortran 77 [

< (Ksr)
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Forrran so Python
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ocami
Scheme RSRS o+ (1501 Haskell 58

cw Python 2.0

C* 2.0 java 2 (1.5 beta)

Ewoaywyn oTig Mwooeg Mpoypappuatiopol 25




Assembly

Mpiv: ApiBuoi Meta: Z0pBoAa

55 gcd: pushl %ebp

89E5 movl %$esp, %ebp
8B4508 movl 8(%ebp), %eax
8B550C movl 12 (%ebp), %edx
39D0 cmpl %edx, %eax
740D je .L9

39D0 .L7: cmpl %edx, %eax
7TE08 jle .L5

29D0 subl %edx, %eax
39D0 .L2: cmpl %edx, %eax
75F6 jne .L7

co .L9: leave

c3 ret

29C2 .L5: subl %eax, %edx
EBF6 jmp .L2
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FORTRAN (FORmula TRANsIlator)

Mpiv: ZupBoAa MeTtd: Ekppdoelg, EAeyxog poig
gced: 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

cmpl %edx, %eax b=b - a

je .L9

ENDIF

.L7: cmpl %edx, %eax

. GOTO 10

jle .L5

1 END

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

jne .L7
.L9: leave
ret
.L5: subl %eax, %edx
jmp .L2
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COBOL

AnAwoeig TUTTWY, Eyypagwy, diaxeipion apxeiwy
data division.

file section.

* describe the input file
fd employee-file-in
label records standard =
block contains 5 records
record contains 31 characters
data record is employee-record-in.
01 employee-record-in.
02 employee-name-in pic x(20).
02 employee-rate-in pic 9(3)v99.
02 employee-hours-in pic 9(3)v99.
02 line-feed-in pic x(1).
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LISP, Scheme, Common LISP

ZuvapTNOoIoKEG YAWOOEG UYnAoU eTTITTESOU
(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))
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APL

FAwooa aAnAemtidpaong (interactive) pe 1I0XupoUg TEAEOTEG

ZGA 2ND N;B;F;M;P;0;R

AReturns « random numbers having a Gaussian normal distribution
A (with mean 0 and variance 1) Uses the Box-Muller method.

A Sse Numerical Recipes in C, pg. 289.

@

ZeL0

He"1+2%31 @ largest integer

L1:0+N-pZ f how many more we need

+(0£0)/L2 quit if none
Qer1.3=0#2 approx num peints needed
] Pem1+4({2:M-1)="147(0,2)pH @ random points in -1 to 1 square
] Re+/PxP @ distance from origin squared
1 B+(R#0)AR<1
1 R#E/R ¢ P+BFF a points within unit circle
] Fe(T2x(e®R):R]%.5
] 2eZ,,PxF,[1.5]F
1 ~=L1
1 L2:Z+NtZ
1

A ArchDate: 12/16/1937 16:20:23.170
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Algol, Pascal, Clu, Modula, Ada

[NpoOTaKTIKES YAWOOTES LIE TUTTIKA OPICUEVO OUVTAKTIKO, XPrON UTTAOK,
SounuéVoS 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)
Fl;

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

F\wooeg emegepyaaiag oupBolooeipwv

LETTER = 'ABCDEFGHIJKLMNOPQRSTUVWXYZS$#@’
SP.CH = "+-,=.%()"/& "

SCOTA = SP.CH

SCOTA '&' =

= nrm

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

BASIC

Mpoypapuatiopés yia TIg “uades”

10 PRINT "GUESS A NUMBER BETWEEN ONE AND TEN"

20 INPUT A$

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

Eloaywyn otig Mwooeg Mpoypappatiopoy 32 Ewoaywyn otig Mwooeg Mpoypappatiopoy 33
Simula, Smalltalk, C++, Java, C# C
FAWOCEG PINOCOPIAG AVTIKEINEVOOTPEPOUG TTPOYPOMMUATIONOU IkavoTToINTIKN ETTIO00N YA TTPOYPANMATIONO CUCTAUATOG
i i int gcd(int a, int b)
class Shape(x, y); integer x; integer y;
virtual: procedure draw; { THE
begin while (a !'= b) {
comment -- get the x & y coordinates --;
integer procedure getX; if (a >b) a -=b;
= x: PROGRAMMING
getX := x; else b -= a; LANGUAGE
integer procedure getY;
getY :=y; }
comment -- set the x & y coordinates --; return a; Bulan WKernighan = Denris M. Ritchie
integer procedure setX(newx); integer newx;
X = newx; }
integer procedure setY(newy); integer newy;
Yy := newy;
end Shape;
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ML, Miranda, Haskell, Erlang ﬁ

structure RevStack = struct -

type ‘a stack = 'a list
exception Empty ERLANG
val empty = [] %Cam
fun isEmpty (s:’a stack):bool =

(case s

of [] => true
| _ => false) s /I"-N

fun top (s:’a stack): = &

(case s B

of [] => raise Empty
| x::xs => x)
fun pop (s:’a stack):’a stack =
(case s
of [] => raise Empty
| x::xs => xs)
fun push (s:’a stack,x: ’'a):’a stack = x::s
fun rev (s:’a stack):’a stack = rev (s)
end
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sh, awk, perl, tcl, python, ruby i‘{%i

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

fi

Eloaywyn oTig Mwooeg Mpoypappatiopod

¢ puthon

37




VisiCalc, Lotus 1-2-3, Excel

FAWOOEG TTPOYPAUUATIONOU AOYIOTIKWY QUAAWY

A [ B |
1 |[Hours 23
2 |wage per hour % 5.36
3
4 |[Total Pau $ 12328 B1 * B2
S
[ =
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SQL

Mwooeg Bdoewv dedopévwv
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)
)i
INSERT INTO shirt VALUES
(NULL, ’'polo’, ’'blue’, LAST INSERT_ID()),

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

FAwooeg AoyikoU TTPOYPAUMUATICHOU

/* palindrome (Xs) is true if Xs is a palindrome. */
/* e.g. palindrome([m,a,d,a,m, i,m, a,d,a,m]). *x/
palindrome ([]) .
palindrome ([_1]) .
palindrome ([X|Xs]) :-

append (Xsl1, [X] ,Xs), palindrome (Xsl).

append([],Ys,Y¥s).

Néeg YAWOOEG TTPOYPAUUATICUOU

+ “KaBapétnta® oxediaong: dev undpyel n avaykn va
olatnpnOei n ocupPatdTNTa HE UNAPXOVTA NPEOYPAULOTA

* 'Opwg NAgov ol veéeg YAwooeg Ogv gival npoidvTa
napBevoyévvnong: ouvnBwg Xpnotlonololy IEEC and
fdn uNapPXoUOoeG YAWOOEG

* Kanoieg anoé autég (Ayeg) XpnolonolouvTal EUPEWG,
AAAEG OxL

d ,Ys, e d ,Ys, . , , . . .
append([X|Xs],¥s, [X|2s]) append (Xs,¥s,Zs) * AvefdptnTa NG XPpAoNG Toug, anoteAouv nnyn WV yia
TIG ENOHEVEG YEVEEG TWV YAWOOWV NPOYPAUUOTIOHOU
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Eupéwg xpnoipoTtroiovpevn: Java (( Mn eupéwg XpnoipotroioUuevn: Algol
e
» ApPKeTd dnuo@Ang and To 1995 Kat €KToTe g — + M ané Tig npwteg yAwooeg: ALGOrithmic Language
—

* H Java xpnowonolei NOANEG 10€eg and tn C++,
KAnoleg GAAeG 10€eg and tn Mesa kat tn Modula, Java
TNV 1B€a NG autépaTng dlaxeiplong HvAung and tn Lisp,
KOl GANEG 1B€EG anO AANEG YAWOOEG

* H C++ nepihappdvel To peyaAlitepo koppudTt Tng C Kat
TNV enEKTEIVE pE 10€eg and TG yYAwooeg Simula 67, Ada,
Clu, ML kat Algol 68

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

60, nou npoékuwe and tnv Algol 58
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+ Ekddooelg: Algol 58, Algol 60, Algol 68
* [Not€ dg XpnowonolnBnke eUPEWG
* 'Opwg glofyaye NOANEG IOEEG NOU OTN CUVEXELD
xpnowonoténkav and AAAeg YAWOooeg, 6nwg yia
noapadeLypa:
- Aopn avd pniok kat ePBEAELD HETABANTWV

- AvOOpOUIKEG OUVOPTATELG
- Népaopa napap€Tpwy Katd TIWAR (parameter passing by value)
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AldAeKTOI

* H eunepia ané tn xprion yAwoowv avadelkvuel MOAveEG
aTENEIEG TOU OXEDIOTPOU TOUG KOl GUXVA 0dnYel o€ VEEG
OLOAEKTOUG

* Néeg 10€eC NOAAEG POPEC EVOWHATWVOVTAL OE VEEG
OLOAEKTOUG NOAALWY YAWOOWY
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Katroieg didAekTol Tng Fortran

» Apxwkn Fortran, IBM,1954

* Baowd standards: * AnokAioelg og

- Fortran i k&6 uhonoinan
- Fortran Il
- Fortran IV * MMapdAAnAn enstepyaaia
- Fortran 66 - HPF
- Fortran 77 - Fortran M
- Fortran 90 - Vienna Fortran
- Fortran 95 - Kal NOANEG GAAEG
- Fortran 2K
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H oxéon Twv YAwWoOoWV PE TOV TTPOYPAUMATIONO

* OLyAwooeg ennpedlouv TOV NPOYPAUUATIONO
- H kdBe yAwooa evBappUvel Eva OUYKEKPIUEVO TPOMO
NPOYPAUKATIONOU / aAyOpBUIKAG enfAuong NpoBANUaTwY

* Ol gpnelpieg and Tov NPOYPAUUATIONS EQAPHUOYWV
ennpeddouv To oxedlooUd (OTOLXEIWY) VEWY YAWOOWY

* AlAQOPETIKEG YAWOOEG EVOApPUVOUV BLAPOPETIKA OTUA
NPEOYPAUUATIONOU
- AVTIKEWHEVOOTPEPEIG: aVTIKEpEVA KaL Xprion get/set peBddwv
- ZuvopTnNOWOKEG: MOANEG HIKPEG OUVAPTHOELG XWPIG NOPEVEPYELEG
- Noyikeg: dadikaaia Tng avadnTnong a’€va AOYIKA OPLOUEVO XWPO

Ewoaywyn otig Mwooeg Mpoypappatiopoy 46

AvTioTaON KATA TWV YAWOOWV;

» Muwooeg nou evBappUVoUV CUYKEKPIUEVOUG TPOMOUG
NPOYPARUOTIONOU uvhBwg dev Toug nBAAAoUV
NARpwG

+ Katd ouvénela, ival duvaTto va NapakAUYWOoULE 1 Kal va
ayvoAgoupe NAfRpwg tn “@ocoia” Kanoag yAwooag

* 2uvABwg OpwG auTo dev eival KaAr 1OEa...
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MpooTakTiki ML

H ML anoBappuvel Tn Xpron avabBECEWV Kal MOPEVEPYELWV.
MapdéAa autd:
fun fact n =
let

val i = ref 1;
val xn = ref n

in
while 'xn > 1 do (
i =11 * Ixn;
xn := 'xn - 1
);
'i
end;
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Mn avTikeIpeEVOOTPEPNG Java

H Java, o€ peyoAutepo Babud anod tn C++, evBappuvel Tov
AVTIKELEVOOTPEYH NPOYPAUHATIONS. MapdAa autd:

class Fubar {
public static void main (String[] args) {
// 6Xo to mpdypappa £dd!
}
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ZuvapTtnoiakni Pascal

+ Kd&Be npooTakTIKA YAWOOCO Nou unootnpiel avadpopn,
pnopei va xpnowononBei wg ouvaptnolakn yAwooa

function ForLoop(Low, High: Integer): Boolean;

begin
if Low <= High then
begin
{60 10 Oodpa tou for loop €89}
ForLoop := ForLoop (Low+l, High)
end
else
ForLoop := True
end;
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FAwooeg Kal Oewpia TUTTIKWV YAWOOTWV

Oewpia TWV TUNIKWV YAWOOWV: Lia and Tig BepeAwdelg
HaBNUATIKEG NEPLOXEG TNG EMOTAUNG TWV UNOAOYLIOTWY
*  KaVOVIKEG YPOUUATIKEG, QUTOUATA NENEPACUEVWY KOTAOTAOEWY

- AnotehoUv Tn BAoN yla TO AEKTIKO TwV YAWOOWV NPOYPaUOTIOHOU
KOL Tou AeKTIKOU avaAuTh (scanner) evog compiler

* pappatikég eAeUBEPEG CUPPPACOUEVWY, QUTONATA OTOIRAg

- AnotehoUv TN BAON YO TO CUVTOKTIKO TWV YAWOOWV NPoyPap-
HaTIOpOU KOt TOU OUVTAKTIKOU avaAuTh (parser) evog compiler

*  Mnyxavég Turing

- Tpoo@épouv To BewpnTIKO UNOBABPO YIa VO HEAETAOOUHE TNV
UNOAOYIOTIKA loXU TwV YAWOOWV NPOYPAUHATIOHOU
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looduvapia kard Turing (Turing equivalence)

* O (neplocdTepPeG) YAWOOEG NPOYPAUUATIONOU £X0UV
OlAPOPETIKA XOPOAKTNPLOTIKA KAl MAEOVEKTAHATA XPAONG,
aAAG OAeG €xouv TNV dla 1oXU eniduong npoBAnuaTWY

{npoBAjuoTa en\vowa otn Java}
{npoBAjuata enAloa otn Fortran}
{npoBAuata eniboa otn C}

+ Kat 6Aeg €xouv Tnv dla loxU pe dlagpopa
UMNOAOYIOTIKA JOVTEAQ

{npoBAuaTa entAvoa oe pnxavég Turing}
= {npoBAnpata enAuoia oe AGuda Aoylopo}

E

* To napandvw eival yvwotd wg n 8€on twv Church-Turing
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ZUUTTEPACHOATIKA

» TMarti elval evdla@Epouceg ol YAWOTEG NPOYPAUUATIOMOU
(kat auTté To pAdnua):
- AOYyw TNG NOIKIAOG TOUG KOl TWV XOPAKTNPLOTIKWY TOUG
- NAOYW TWV AUPINEYOUEVWY OTOLXEIWY TOUG
- Noyw Tng evdla@épouaag eEENENG TOUG

- Adyw TNG OTEVAG TOUG OXEONG LE TOV MNPOYPOHUATIONO KOL TNV
avantugn Aoylopikou

- N\oyw Tou BewpnTIKOU TOUG UNGBABPOU KAl TNG OTEVAG TOUG
OXEONG HE TNV ENOTIAHN TWV UNOAOYLOTWV

+ Eniong, Aoyw tou 611 Ba pabeTe apKETA KOAG TPELG
ennA&ov yAwooeg!
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