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2XETIKA PE TO pAONpa

TL: paBnua 60 e€apnvou THMMY, uTtoxpEWTLKO otn Pon A
IotooeAida: https://courses.softlab.ntua.gr/pl1/
Mailing list (moodle): mAnpowopiec oto helios
NMoéte: Mepmteg 15:15—17:00 kat Mapaokeueg 10:45-12:30
MNpoypappa:

- 18 SLaAegelg «Bewplag» (kamoleg we flipped classroom)

- 6 «EPYAOTNPLAKA» padrjuata ota mePLBAAOVTA TWV YAWOCWVY

- 1 EMAVAANTITIKO pPABnua oto teAog (av uTtapEeL XpOvog)
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EcTAOEIC

Eéstaoelg: Tov Iouvio Kal To ZemteppLo
... EATiL{oupe!

MponyouLpeva BEPata: oTNV LOTOOEALSA TOU PHaBnuatog
Kol oto wiki / forum

Mwooeg Mpoypaupatiopo |
EE€aunvo: 06 - Kavovikn E€staotikn (2019-2020)
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Mpoteivopeva BiBAia
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Mpoteivopeva BipAia yia ML

I PSS ~TdIE
ML ELEMENTS OF
WORKING M_ PROGRAMMING

PR {HH AMMER

L.C. Paulson
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Mpoteivopeva BiBAia yia Java
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Mpoteivopeva BipAia yia Prolog

. W

The Art of Prolog

Livn Sterlng
il
Ehisdl Shapire
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http://www.amazon.com/gp/product/images/0201403757/sr=8-12/qid=1206032834/ref=dp_image_0?ie=UTF8&n=283155&s=books&qid=1206032834&sr=8-12
http://www.amazon.com/gp/product/images/0262193388/ref=dp_image_0?ie=UTF8&n=283155&s=books

Moati eival evolaPEPOVTEC Ol YAWOOEC;

* AOYW TNC TIOLKIALOG TOUG KAl TWV XAPAKTNPLOTLKWY
TOUG

* AOYW TWV AUPLAEYOUEVWV OTOLYELWV TOUG

* AOYW TNC evdLapepouaag eEEALENC TOUC

* AOYW TNG OTEVINC TOUC OXECNC E TOV TIPOYPAUUATLOHO
KAL TNV avarntuén AOYLOHLKOU

« AOYW TOU BEwPNTLKOU TOUG UTIORAaBpoU Kal TNG
OTEVNC TOUC OXEONG UE TNV ETILOTHHN TWV
UTTOAOYLOTWV
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doBepn TIOIKIAIX YAWOOTWV TIPOYPOAHUHUONTICHOU

* YTIap)ouv TIapa TIOAAEC KAl APKETA SLAPOPETLKEC HETAEU
TOUC YAWOOECQ

* To 1995, yLa cuA\oyn Tou epavidotav cuyva otn Alota
comp.lang.misc teptAauBave tavw armo 2300 yAwooed!

* OL YAWOOEC OUXVA KATATACOOVTAL OTLG EENC OLKOYEVELEC:

[MpOCTAKTLKOU TIpoypappatiopou (Pascal, C, Ada)
> uvaptnoLakou Tpoypappatiopou (Lisp, ML, Haskell, Erlang)
AoylkoU mtpoypappatiopou (Prolog, Mercury)

AVTLKELPEVOOTPEPOUC TIpoypappatiopou (Smalltalk, C++, Java,
C#)

[Awooeg oevaplwy (Perl, Javascript, PHP, Python, Ruby)
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FAWOCOCEC T(POCTAKTIKOU TIPOYPOHUHUOTICHOU

MNapadeLypa: n cuvaptnon mapayovtiko otn C

int fact(int n) {

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

}

« KUpLa xapakTnpLOTLKA:
- AvabBeon petaBAntwv (TtoAAaTAn)
- Emavainyn
- H oelpa ektedeong mailel ocnuAvTLKO pOAO

Eloaywyn otig NMwooeg Mpoypaupatiopou
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FAWOCOEC oLVOPTNOINKOU TIPOYPAMHOTICHOU (1)

MNapdadeLypa: n cuvaptnon mMapayovtiko otnv ML

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

« KUpLa xapakTnpLOTLKA:

- MetaBAnTeG pLag Tng
- H emavdAnyn sk@pdlstal pe Xprion avasdpounc
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FAWOCOEC CLVOPTNOINKOU TIPOYPAMHOTICHOU (2)

MapdadeLypa: n cuvaptnon mMapayovtiko otn Lisp

(defun fact (x)
(if (<= x 0) 1 (* x (fact (- x 1)))))

* JUVTOKTLKQ, N ouvapTtnon SelyVEL APKETA SLAPOPETLKN
arto o,TL otnv ML

* Opwg, N ML kau n Lisp elvat cuyyeveilc YAWOOEG
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FAwooeC AoyIKOU TIPOYPOHUHOTICHOU

NMapdadeLypa: n cuvaptnon mapayovtiko otnv Prolog

fact(X, F) :-
(X=:=1->F=1
; X > 1,
NewX 1s X - 1,
fact (NewX, NF),
F 1s X * NF
) .

« KUpla xapakTnpLOoTLKA:
— NOYLKEG PETAPBANTEG KaL X prion evoTtioinong
- To TIpOypaApHa YPAPETAL PE XPrON KAVOVWYV AOYLKNG

- (Ta mapamavw &€ patvovtat TToAU KaBapa 0TO CUYKEKPLUEVO
KWOLKA)
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TAWOCOCEC AVTIKEIMEVOOTPEPOUC TIPOYPAMHOTICHOU

HapaSELypa OPLOPOC OTN Java evoq QVTLKELPEVOU TTIOU
UTIOPEL Va artoBnKeVOEL Evav AKEPALO KaL va
UTTOAOYLOEL TO TIAPAYOVTLKO TOU

public class MyInt {
private int value;
public MyInt(int value) {

this.value = value; KupLa xapaKTnNPLOTLKA:
} _ 7
public int getValue() { AVC’tGEOr] ,
return value; — Xpnon avtlKELPEVWV:
¥ e L (RO S5eS0UEVWV TIOU £XOUV
public MyInt getFac ' )
return new MyInt(fact(value)); KCl,tCIOICIOr] KaL §epouV
} WG
private int fact(int n) { _ :
int f = 1. va tn JeETaBaiiouv
while (n > 1) f *= n--; - vatnv
return f; YVWOTOTIOLi 00UV O€
) } AAAQ avTLKelpeva
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MAEOVEKTHHOTO KOI MEIOVEKTHHOTO

* YuvnNBwc, SLAPOPETLKEG YAWOOEC SELYVOUV TA
TIAEOVEKTINUATA TOUC GE SLAYOPETLKOU €L60UC
EQAPHOYEC

* H gvvola tn¢ teAelag yAwooag Tipoypaupatiopou eV
vplotatal (QVTLKELUEVLKA)

« Amo@aocloTe povolL 6ag oTo TEAOC TOU padnuartog, Ye
Baon:

- TNV gumELpla oag
~ TLG TIPOCWTILKEG OAC TIPOTLUNOELG
- (OxL pe Baon tn cuvaptnon TTAPAYOVTLKO!)
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Oi1koyeveleg O€ Biyoue...

* YTIApYOUV TIOAAEG OLKOYEVELEC YAWCOWV

(N Alota elvat pn €EavTANTLKN KAl £XEL ETILKAAUPELC)

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

« KAatmoLeg YAWOOEC AVNKOUV GE TIOANEG OLKOYEVELEG

« Kamoleg AAAeg slval Tooo LbLalouoeG TToU N Katdtagn
TOUC O€ KATTOLA OLKOYEVELO SEV EXEL JEYAAO VONUa
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Mapadsiypa: Mapayovtiko o€ Forth

« NAwooa Baolopevn o€ otolfa (stack-oriented)

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

* Oa UTIOPOUCE VA XAPAKTNPLOTEL TIPOCTAKTLKI)
YAwooa, aA\a ExEL Alya KOLva OTOLYELA PE TLG
TIEPLOCOTEPEC TIPOOTAKTLKEC YAWOOEG

(H yAwooa Postscript eival emtiong stack-oriented)
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Mapadsiypa: Mapayovtiko o€ APL

X/1tX

+ Mua ekppaon APL 1tou uttoAoyideL TO TTapayovTLKO Tou X

 ETEKTELVEL TO X O€ €va dLavuaopa (vector) amo akepatloug
1..X, TOUC omtoloug petd TtoAamAactalel HeETagu Toug

* Oa pmopouoce va BswpnBel cuvaptnolakn yYA\waooa, aAAa
£XEL EAAYLOTA KOLVA OTOLYELA HE TLG TIEPLOCOTEPECG YAWOOEC
ouvVapTNOLAKOU TIPOYPAUUATIOHOU

(Ma tnv akpifeLa, &€ Ba to ypapape pe auto tov Tpoto otnv APL, ylati
N YA\wooa mepAapBavel to povadlaio TEAECTN TTapayovTLKo: IX)
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AP@PIAEYOHEVA XOPOUKTNPIOCTIKA KOl “YAWOCGOTTOAEOL”

* OLYAWOOEC TIOAAEC POPEC KATAANYOUV TO AVTLKELPEVO
EVTOVWV SLAELPLOPWY YLa TA XAPAKTNPLOTIKA TOUG

« KaBe yA\wooa £xeL TOOO UTTOOTNPLKTEG 00O Kal
TTIOAEULOUCG OL OTToL0L CUVNBWC £XOUV EVTOVEC YVWHEG
KAL TILOTELW

[La TIPOCWTILKN EPTIELPLA, TIapakoAoubr)ote ta
newsgroups: comp.lang.*

N Ttov Lotototto: http://lambda-the-ultimate.org/
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O1 JI10KPICEIC KO O OPICHOI Eival AiyOo OO UPEIC

« KAaTToLoL OpOoL avapePOVTAL OE ACAWPELC EVVOLEG

- MNa mapadewypa, N KatnyopLotoinon Twv YAWoowV
OE OLKOYEVELEC

« Kaveva mpoBAnua, av Bupaote OTL KATIOLOL OPOoL lvat
OXETLKA ACAWELC
- NaBog epwtnon;:

 Elval n yh\wooa X pla payuatika avTLKELUEVOOTPEPNG
yAwooq;

- 2WOoTn gpwtnon:

« [MoLa xapakTnpLoTKA tnG YAwooag X uttootnpidouv tov
QVTLKELUEVOOTPEWP TIPOYPAPHUATLOPO KAL TIOCO KAAQ;
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H @oBepn €EEAIEN TV YAWOOWV

* OL YAWOOEC TIPOYPAUUATLOMOU eEeAlooovTal
LE TTIOAU ypriyopo puBuo

- Neeg yAwoaoecg dnuLloupyouvtatl
- MaAleg YAWOOEC ATTOKTOUV SLAAEKTOUC N
UETAAAQooovTal

Eloaywyn otig NMwooeg Mpoypaupatiopou
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ESEAIEN YAWOOWV TIPOYPOUUMOTICHOU

1956
:
19’58
1960
196 2
1964
:
1966
1962
1970
1972
}
1974
1076
1978
.
19’80
1922
1984
!
1926
1988
1990
1002
}
1994
19296
1008
!
ZOoo
ZOO 2
:
Z004a

ZO0G

Zoos

Lisp

Scheme

Fortram 77

Cormirmoan Lisp

Fortramn S0

Scheme RS RS

C#& 2.0

Tl

lawva

C4 4 (1SO)
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Fortram |

Algol 60 COBOL
PL"M
Smalltalk
Pascal Prolog
rML
C (K& R)
Ssmalltalk 80
Ada 83
el o o SMML
Eiffel Perl Carml
Py thaon
IavaScript -Ruby Perl s
OCaml

Pythomn 2.0

Java 2 (vw1.5 beta)

Haskell 98
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Assembly

Mpwv: ApiBuoi Metd: ZOuBoAa

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
7E08 jle .L5

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

C9 .L9: leave

C3 ret

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

[Mpiv: Z0uBoAa

gcd:

L7:

.L2:
.L9:

.L5:

pushl %ebp

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

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

subl %edx, %eax
cmpl %edx, %eax
jhe .L7

leave

ret

subl %eax, %edx
jmp .L2

Eloaywyn otig NMwooeg Mpoypaupatiopou

MeTa: EKQPAOEIC, EAEYXOC PONG

10

20

IF (a .EQ. b) GOTO 20
IF (a .LT. b) THEN
a=a-»>,

ELSE
b=Db-a

ENDIF

GOTO 10

END
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COBOL

ANAWOEIC TUTTWV, EYYPAPWV, dIOXEIPION OPXEIWV

data division.
I Speak,

file section. C0BOL
* describe the input file L
fd employee-file-in A

e

label records standard
block contains 5 records
record contains 31 characters
data record 1s employee-record-in.
01 employee-record-1in.
02 employee-name-1n 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

> UVAPTNOIOKEC YAWOOEC LPNAOL ETUTIEOOUL
(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-1line 1))
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APL

FAwooda aAAnAeTtidpaonc (interactive) Ye 1IoXVPOUC TEAEOTEC

S+ GAUTSSREAND NGB FM;P;0;R

aReturns o random rumbers having a Gaussian normal distribution
A [with mean 0 and variance 1) Uses the Box-Muller method.

i See Numerical Recipes in C, pg. 289.

f

S+ 10

M+T1+2%31 i largest integer
L1:0+«HN-F2 A RoW many mnore we heed
+[0<0) /L2 moquit if none

A0 1 . 3=+ A approx num points needed

P+71+4([2+M-11="1+7(0Q,21pM & random points in -1 to 1 square
F++/P=P i distance from origin squared
E+ [R#£0)AR<1

|
e JHEEEEEHEOEREE
e E IR
e 12 A OEEHERGEE0OE

r<Re-2r-~-Troorss! TTTre|m|mee|)-t//)!m: ol oreeee|LrTSms rsT T reersrsrrs e
O el i T e S S R T X W - NS B i TS U X B S ey
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Algol, Pascal, Clu, Modula, Ada

[TDOOTAKTIKEG YAWOTEC UE TUTTIKA OPITUEVO TUVTAKTIKO, XPran UTTAOK,
O0OUNUEVOC TIPOYPAUUATIOUOC

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)vVOID:

trav(sw, t, continue, alt);

alternative(e OF t, defer)

FI;
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SNOBOL, Icon

[AWOOEC eTIECEPYOTIOC CUUBOAOTEIPWV
LETTER = "ABCDEFGHIJKLMNOPQRSTUVWXYZS$#@’
SP.CH = "+-,=.*()"/& "

SCOTA = SP.CH
SCOTA '&' =
Q - nmrsn
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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BASIC

[poypOaupOTIONOC Yia TIC “padec”

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 i
50 PRINT "YOU ARE WRONG. TRY AGAIN"
60 GOTO 10
100 END
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http://en.wikipedia.org/wiki/File:Altair_Basic_Sign.jpg

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

[AWOOEC PIANOCOPIOC AVTIKEINEVOOTPEPOLC TIPOYPAUMATIONOU

class Shape(x, y); integer x; integer y;
virtual: procedure draw;

begin
comment -- get the x & y coordinates --;
integer procedure getX;
getX = Xx;
integer procedure getY;
getY := y;
comment -- set the x & y coordinates --;
integer procedure setX(newx); 1integer newx;
X = hewx;
integer procedure setY(newy); integer newy;
Yy = newy;
end Shape;
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C

IKOIVOTTOINTIKI ETTIOOC0N YIO TIPOYPOUUOTIONO CUCTIUOTOC

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

}

return a;

Eloaywyn otig NMwooeg Mpoypaupatiopou

THE

PROGRAMMING
LANGUAGE

Brian W.Kernighan ® Dennis M.Ritchie
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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@\J
fun top (s:’a stack): =
(case s

of [] => raise Empty
| x::xs => Xx)
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

Eloaywyn otig NMwooeg Mpoypaupatiopou
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http://www.erlang.org/index.html
http://www.haskell.org/haskellwiki/Haskell
http://www.erlang.org/index.html
http://en.wikipedia.org/wiki/Image:Caml.128x58.gif

FAWOOEC oevapiwv (Scripting languages)
class() {
classname=‘echo "$1" | sed -n "1 s/ *:.*$//p"’
parent=‘echo "$1" | sed -n 1 s/".*: *//p"’
hppbody=‘echo "$1" | sed -n "2,3$p’" "
forwarddefs="$forwarddefs

class $classname;"

if (echo $hppbody | grep -q "$classname()"); then
defaultconstructor=

else
defaultconstructor="$classname() {}"

fi
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http://www.python.org/
http://en.wikipedia.org/wiki/Image:Ruby-logo-notext.png
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VisiCalc, Lotus 1-2-3, Excel

TAWOCEC TIPOYPAUMATIOUNOU AOYIOTIKWVY (PUAAWV

| A B
1 |Hours 25
2 |“Wage per hour % 5 36
3
4 |Total Pay P 12328 «— B1*B2
o
"
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SQL

AWOOEC BATEWY OEOOUEVWV
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) 3
);
INSERT INTO shirt VALUES R et
(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

[TAWOOEC AOYIKOU TIPOYPAUMATIONOU

/* palindrome(Xs) is true if Xs 1is a palindrome. */
/* e.g. palindrome([m,a,d,a,m, i,m, a,d,a,m]). */
palindrome([]).
palindrome([_]).
palindrome([X]|Xs]) :-

append(Xs1, [X],Xs), palindrome(Xsl).

append([],Ys,Ys).
append([X|Xs],Ys, [X]|Zs]) :- append(Xs,Ys,Zs).
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NéeC YAWOOEC TTPOYPOUUMOTICHOU

« “KaBapotnta” oxediaong: Ssv uttapyeL n avaykn va
dtatnpnBel n cupBatotnta pe uTtapyovta Tpoypapuata

* 'Opwg MAgoV oL veeC YAWGOOEC Sev €lval Tipolovta
ntapBevoyevvnaong: cuvrBwe XpNOLUOTIOLOUV LEEEC ATIO
Nén UTIAPXOUCEC YAWOOEC

« KaroLeg amo auteg (ALyEg) xpnOLUOTIOLOUVTAL EUPEWC,
AAAEC O)L

« AveEaptnta tng xprjong Toug, armoteAoUV TNy LEEWV yLa
TLC ETIOPEVEC YEVEEC TWV YAWCOWV TIPOYPAUUATLOHOU
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EVPEWC XPNOIMOTIOIOVEVN: Java ((
—
—

* APKETA SNUOWLANG atto To 1995 Kal EKTOTE

« H Java xpnotpotolel TToAAeC L&eeg arto tn C++, Java
KATTIOLEC AAAEG L6eeC arto tn Mesa kal tn Modula,
TNV L6€a tNG autopatng dLaxeilplong yvnung aro tn
Lisp, KaL AAAEC LEEEC aTTIO AANEC YAWOOEC

e H C++ meplAapBavel To peyaAutepo koppatt tng C kat
TNV ETEKTELVE PE LOEEC ATTIO TIC YAwooeg Simula 67,
Ada, Clu, ML kat Algol 68

« H Cmpoekue amo tn B, mou iposkuPe amo tn BCPL,
rtou TipoekuPe amo tn CPL, tou poekuPe armo tnv
Algol 60, Ttou tpoekue armo tnv Algol 58
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Mn eupEWC Xpnoiportoiovpuevn: Algol

* Mua amo ti¢ mpwteg YAwooec: ALGOrithmic Language
« Ek&00eLC: Algol 58, Algol 60, Algol 68
 [lote &€ XpnOLPOTIOLNONKE EVUPEWG |
* 'Opwc sLonyaye TTOAAEG LEEEC TTIOU 0T CUVEXELA

Xpnotluoto|nkav ano aAAEG YAWOOEG, OTIWG

yLa rapadeypa:
- Aopn ava pttAok Kal epBeAela petaBAntwy
- AvaSpOPLKEC OUVAPTIOELG |
- I'Iélpaopa TIAPAMETPWY KATA TN (parameter passing by
value)
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Al1AAEKTOI

* H eymelpla amo tn xpnon YAwoowv avadelkvuEL
TLOaveg ateAELEC TOU OXESLACHOU TOUG Kal cuyxvd
0dnyel o€ vEEC BLAAEKTOUC

* NeEec L6eeC TTOAAEC (POPEC EVOWHATWVOVTAL OE VEEC
SLAAEKTOUC TTAAALWY YAWCOWV
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Kartoieg diaAektol tng Fortran

Fortran

« Ap¥LKN Fortran, e

PXLKN , e

IBM,1954 * ATIOKALOELC O€
*+ Baowa standards: KaBe vAoTIoLnoN

- FortranIl * MMapdAAnAn emneéepyaoia

- Fortran III _

HPF

- Fortran IV - Fortran M

- Fortran 66 - Vienna Fortran

- Fortran 77 — KOL TIOMEC GAAEC

- Fortran 90

- Fortran 95

- Fortran 2K
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H oxéon Twv YAWCOoWV UE TOV TIPOYPOHUHUOTICHO

« OLyAwooeg emtnpealouV TOV TIPOYPAPUATLOHO
- H kdBe yAwooa evBappUVEL VA GUYKEKPLUEVO TPOTIO
TIpoypappatiopou / aAyoplBuLKkng emiAuong TtpoBANUATwWY

* OLEUTIELPLEC ATIO TOV TIPOYPAUUATLOUO EQAPUOYWV
eTtNPEACOUV TO OXESLAOUO (OTOLYELWV) VEWV YAWOOWV

* ALQWOPETLKEG YAWOOEC EVBappUVOUV SLAPOPETLKA GTUA

TIPOYPAUMATLOHOU
— AVTLKELPUEVOOTPEWELG: QVTIKELPEVA KaL xprion get/set peBodwv
— ZUVOPTNOLOKEG: TIOAAEG PLKPEG CUVAPTNOELG XWPLG
TIOPEVEPYELEC
- Ac?yLKéq: Stadlkaota tng avadlrntnong o’'eva AOyLKA OPLOUEVO
Xwpo
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AVTioTOON KOTA TWV YAWCOWV;

* [AwooEeC IOV evOapPUVOUV CUYKEKPLUEVOUC TPOTIOUC
TIPOYPAUPATLOPOU ouvNBwE 8V TOUC TILRAAOLVY
TIANPWG

« Kata ouvemelq, lvat duvato va mtapakapPpoupe n kat
Va AyVONGOOUE TIANPpWC TN “@LAoco@la” KatoLag
yAwooag

* YuvnNBwc Opwg auto dev elval KaAn Lé&a...
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NMpootaKtikn ML

H ML ammoBappuvel Tn xprion avabecswv Kal
TtapevepyeLwv. MNapoia auta:

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

in
while !xn > 1 do (
1 := !1 * Ixn;
Xn := Ixn - 1
);
11
end;

Eloaywyn otig NMwooeg Mpoypaupatiopou



Mn oVTIKEIMEVOOTPEPNC Java

H Java, o€ peyaAutepo Babuo amo tn C++, evBappuveEL ToV
QVTLKELPUEVOOTPEPN TIPOYPAUUATIOPO. MapoAa auta:

class Fubar {
public static void main (String[] args) {
// OAO TO TMPOYPOMUHON EOW!
}
}
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2uvaptnolakn Pascal

« KaBe mpootaKkTikr YAwoaoa Ttou uttootnpidel
avadpopn, HTIopEL va xpnotpotonbel wg

C function ForLoop(Low, High: Integer): Boolean;
begin
i1f Low <= High then
begin
{6A0 TO owpa touv for loop €dw}
ForLoop := ForLoop(Low+1, High)
end
else
ForLoop := True
end;
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FAWOCCEC KOl BEWPIN TUTTIKWV YAWCG O WV

Oswpila TWV TUTILKWV YAWGCOWV: Pia atto TIg BEPEALWSELC
HOONUATLKEG TIEPLOXEC TNC ETILOTNUNG TWV UTIOAOYLOTWV

*  KavOVLKEG YPAPMATIKEG, AUTOHATA TIETIEPACHEVWY KATACTACEWY

- AToTEAOUV TN Aocn yLa To AEKTLKO TWV YAWOCWV TIPOYPAUHUATLOHOU
KOL TOU AEKTLKOU avaAutr) (scanner) evog compiler

* [papMATIKEG EAEVLBEPECG cLPYPPAlOPEVWY, auTopata otoiag

- AmoteAouv Tn AcN yLa TO CUVTAKTLKO TWV YAWOOWV TIPOYPaU-
HATLOPOU KAl TOU CUVTAKTLKOU avaAuTtr) (parser) evog compiler

« Mnyxaveg Turing

- [poowepouv To BewpnTIKO UTIORABPO yLa VA HEAETNOOUE TNV
UTTOAOYLOTLKN LoXU TWV YAWCOWV TIPOYPAUHUATLOPOU
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looduvapia katd Turing (Turing equivalence)

* OL(TIEPLOCOTEPEC) YAWOOEC TIPOYPAUUATLOHOU £XOUV
SLAPOPETLKA XAPAKTINPLOTLKA KAl TTAEOVEKTNHATA XpNong,
aAAQ OAEC £xouv TNV L&La Loy U emtiAuong TtpoBANUATWY

{npoBAnuata emAvolpa otn Java}
= {mpofAnuata emAvolua otn Fortran}
= {mpoPAnuata smAvoipua otn C}

« Kal OAec exouv tnVv L&La oL pe dLaopa

UTTOAOYLOTLKA JoVTEAQ
{mpoBAnuata emAvoLpa o€ pnxaveg Turing}
= {mpoBAnuata emAUcLua o€ Aauda AoyLouo}
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ZUUTIEPUAOC HOATIKA

 [att elval evéLaepPouoeC oL YAWOOEC
TIPOYPAUPATLOPOU (KAl auto To padnua):

AOYW TNC TIOLKIALAC TOUG KAl TWV XAPAKTNPLOTIKWY TOUC
AOYW TWV APPAEYOUEVWYV OTOLYELWV TOUC

AOyw TG evéLaepouaoag eEEALENC TOUG

AOYyWw TNG OTEVNC TOUC OXECNC UE TOV TIPOYPAUUATLONO KAl
TNV avantuén AoyLouLKou

AOYyw Tou BewpNTLKOU TOUC UTIORABPOU KaL TNG OTEVIG TOUC
OXE0NG MJE TNV ETILOTNUN TWV UTIOAOYLOTWV

« Emtiong, AOyw tou OTL Ba pabete apKeTA KAAA TPELG (+)
ETILTIAEOV YAWOOEC!
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