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2XETIKA ME TO HAONMO

T pédbnua 6°Y ecaprpvou 2HMMY, unoxpewTikd otn Pon A
lotooeAida: https://courses.softlab.ntua.gr/pl1/
Mailing list (moodle): nAnpo@opleg oTnVv LOTOOEAIDA
[Mote: kKaBe Tetaptn 15:15-17:00 kat Mepntn 8:45-10:30
Mpdéypaupa:

- 18 dlaAEEEIC «Bewpiacy

- 6 «gpyaoTNPLOKA» pHadipata ota NEPIBAANOVTA TWV YAWOOWVY

- 1 enavaAnnTikd pdbnua oto TEAOG (av undapcel Xpovog)

[Tpoooxn: To pabnua Ba BewpnOei dIOAYUEVO AV YiVOuV OAEG
ol OLOAEEELC KAl TOUAQXLIOTOV 3 ano Ta EpyacThpla
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2XETIKA ME TO HAONMO

Epyaociec: ©a 60600V ocuvoAIKA 3 OEIPEC AOKACEWY

1 oge C/C++ kat og ML

1 oe ML kal o€ Java

1 og Prolog, (Python) kat og onowa GAAN YAwooa BEAETE
BaBuoAoyia:

30% epyaoieg

80% dlaywviopa
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2UVEPYAOIA HETASU POITNTWV

« OLnNpoBeCieC TWV EpYACIWV TnpouvTal auoTnpd
- M€ow Tou CUOTANATOG NAEKTPOVIKIG UNOPBOARG TWV EPYACLWV

« Ol gpyaaieg yivovtal o OpAdEC TO NOAU dUO ATOLWV

« Emrpenetal va oulnNTATE AOKNOELC E TOUG CUUPOLITNTEG
oag, aAAG oL epyaoieg npeneL va givat Ok oag doUAeld

« Aev entpeneTal va dIVETE TNV €pyacia oag o€ AAAoug N
va TIG BAAETE O€ HEPOG OTO 0Ornoio GAAOL €XOUV NPoofaan
¢ 2€ NEPINTWON NMou dLaMoTWOoUV QaALVOLEVA aVTLYPAPNC,
Ol EPYAOIEC AUTOMATWG PaBpoAoyouvTtatl He HNOEV
KAt Ba KivnBouv OAeg ol NpoBAENOUEVEC OLODIKATIEG
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E¢eTaoEIg

E¢eTaoeig: Tov louvio Kal To ZenTteUPplo
Me KAEI0TA BIBALO, aAAG pe eva @UAAO A4 otnv onola
LUMNOPEITE VA YPAWETE (OXL VO EKTUNWOETE!) TO Ovoud 0aG
Kat O,TL AAN\O BEAETE

[MponyouUpeva BéuaTta: oTnV IOTOOEAIDA TOU HOBAATOC KAl
oT1o wiki / forum lotéypappa TEAIKoU BaBuou (2016)

ApIBu6S poitnTu
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NMpoteivopeva BiIBAia

CONCEPTS IN
PROGRAMMING PROGRAMMING

LANGIUIAGE

MODERN
PROGRAMMING LANGUAGES:

A PRACTICAL INTRODUCTION I—ANGUAGES PRAGMATICS

Michael L. Scott

AMPATMATOAOTIA
TON FrAOZXZION
APOTPAMMATIZINMOY

ALAM BAGRL wIAS

Y s
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MpoTteivopeva BiRAia yia ML

| RTEEPan
WIUL ELEMENTS OF
WORKING ML PROGRAMMING

PR OGRS M W E R
o .k . . .

L.C. Paulson
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http://vig-fp.prenhall.com/bigcovers/0137903871.jpg

NMpoteivopeva BiBAia yia Java
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NMpoteivopeva BiBAia yia Prolog

Elwcaywyn otig Nwooeg MNpoypappaTiopou 9


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

NaTi gival evOlapEPOUTESG Ol YAWOOEG;

* AOYW TNG NOLKIAIOG TOUG KAL TWV XAPAKTNPLIOTIKWY TOUG
¢ AOYW TWV AUPIAEYOUEVWYV OTOLXEIWV TOUG
* AOYW TNG EVOLOPEPOUOAC ECENIENC TOUG

* AOYyWw TNG OTEVNG TOUG OXEONG UE TOV MPOYPAUUATIONO
KAl TNV avantu¢n AOYIOULKOU

* AOyw TOU BewpPNTIKOU TOUG unoBabpou Katl TNG OTEVAG
TOUG OXE0NG HE TNV EMOTAMN TWV UNOAOYIOTWYV

Elwcaywyn otig Nwooeg MNpoypappaTiopou 10



DoBepn TTOIKIAId YAWOOWYV TTPOYPOMMATIONOU

* YNnapxouv napa noAAEG Kat APKETA OLAPOPETIKEG PETAEU
TOUG YAWOOEG

« To 1995, wa ouAAoyn nou gpgavioTav ocuxva otn Aiota
comp.lang.misc nepAappave navw ano 2300 yAwooeg

* Ol YAMOOEG OUXVA KOTATAOOOVTAOL OTIC EENG OLKOYEVELEG:

- [lpooTaKTIKOU npoypappatiopou (Pascal, C, Ada)

- 2ZUvVOapPTNnOlaKou npoypappatiopou (Lisp, ML, Haskell, Erlang)

- N\oyikou npoypappatiopou (Prolog, Mercury)

- AVTIKEIUEVOOTPEPOUG Npoypappatiopou (Smalltalk, C++, Java, C#)
- ['Awooeg oevapiwv (Perl, Javascript, PHP, Python, Ruby)

Elwcaywyn otig Nwooeg MNpoypappaTiopou 11



FTAWOCOEC TTPOCTAKTIKOU TTPOYPOAMMATICHMOU

Mapadeypa: n cuvaptnon napayovtikd otn C

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

}

o KuUpla xapaKTNPOTIKA:
- AvaBeon petaBAntwyv (NMOAAANAR)
- EnavaAnuyn
- H oglpa ektEAeong naidel onUAvTIKO POAO

Elwcaywyn otig Nwooeg MNpoypappaTiopou
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FTAWoOEC CUVAPTNOIOKOU TTPOYPAMMATIOMOU (1)

Mapdadetypa: n cuvaptnon napayovTtikd otnv ML

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

o KuUpla xapaKTNPIOTIKA:
- MeTaBANTEG Hag TIUAG
- H enavaAnyn ekppaletal pe Xpron avadpoung

Elwcaywyn otig Nwooeg MNpoypappaTiopou 13



FAWOCOEC CUVAPTNOIOKOU TTPOYPAMMATICMOU (2)

Mapadeilypa: n cuvadptnon napayovTikd ot Lisp

(defun fact (x)
(1f (K= x 0) 1 (* x (fact (- x 1)))))

* 2UVTOKTLKA, N ouvapTnon OEiXVEL APKETA OLAPOPETIKI
ano o,ttotnv ML

 Oupwg, n ML kal n Lisp €ival ouyyeveic YAWOOEG

Elwcaywyn otig Nwooeg MNpoypappaTiopou 14



FTAwooeg AoYIKOU TTPOYPAMNHATICHOU

Mapadeilypa: n cuvdptnon napayovtikd otnv Prolog

fact (X, F) :-
( X =2=1->F =1
; X > 1,
NewX is X - 1,
fact (NewX, NF),
F is X * NF
) .

o KuUpla XapOKTNPLIOTIKA:

- NOVIKEC HETABANTEG Kal Xpnon €vonoinong
- To npoypappa YpA@ETAL HE XPAON KAVOVWV AOVYIKAG
- (Ta napanavw O @aivovTtal NoAU KaBapa 0TO OUYKEKPILEVO KWOLKA)

Elwcaywyn otig Nwooeg MNpoypappaTiopou

15



TAWOCOCEC AVTIKEIMEVOOTPEPOUS TTPOYPUAUMATIOHMOU

Mapadeilypa: oplopodg otn Java evog AVTIKEILEVOU NOU
LMNOPEL VO anoBnKeUoEL Evav OKEPALO KAl VO UNMOAOYIOEL
TO NAPAYOVTIKO TOU

public class MyInt {
private int wvalue;

public MyInt(int value) ({ ’ ;.
this.value = value; KUplG XGPGKTﬂPlUTlKG-

’ AvaBeon

public int getValue () {
return value; XpNon QVTIKEIUEVWV:
} dcdopEVWY Mou €X0UV

public MyInt getFact () { , , ,
return new MyInt (fact(value)) ; KATAaoTaaon Kat ‘ESpOUV Nnwg

} - va Tn petaBailouv
private int fact(int n) { ,
int £ = 1; - va TNV yvwoTonolrjoouv
while (n > 1) £ *= n--; o€ GANO AQVTIKEpEVA
return f£;

}
}

Elwcaywyn otig Nwooeg MNpoypappaTiopou 16



NMAEOVEKTAMATA KOI MEIOVEKTAMOATO

« 2UVvNBwg, OIOPOPETIKEG YAWOOECG OEIXVOUV T
NAEOVEKTIUATA TOUG O€ OLAPOPETIKOU EI00UC EPAPLIOYVEGC

* H €vvola NG TEAEIOC YAWOOOG NMPOYPAUUATIOHOU OEV
u@pioTaTal (AVTIKEIMEVIKA)

* Ano@aocioTe POVolL 0aG OTO TEAOG TOU HaBNMaTOG, HUE
Baon:

- TNV gpnepia oag
- TIG NPOCWNIKEG 0OG NPOTIUNOELG
- (Oxt pe Baon tn ouvapTNOon NAPAYOVTIKO!)

Elwcaywyn otig Nwooeg MNpoypappaTiopou 17



Oikoyéveleg O€ Biyoue...

* YNApXouVv NOAAEC OLKOYEVEIEG YAWOOWV
(N AloTa €ival pn EEAVTANTLIKNA KAl €XEL EMNKAAUYELG)

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

« Kdanoleg YAWOOEC aviKouv a€ NMOANEC OIKOYEVEIEG

« Kanoleg aAAeg eival TOOO 101AOUCEC NOU N KATATAEN
TOUG O€ KAMOLa OLKOYEVELO OEV €XEL LEYAAO VO

Elwcaywyn otig Nwooeg MNpoypappaTiopou 18



NMapadeiyua: NMapayovTtikd o€ Forth

« ['Awooa Baolopevn o otoifa (stack-oriented)

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

* Oa pnopouceE Va XapAKTNPLIOTEL NMPOCTAKTIKA YAWOOQ,
aAAQ €XEL Aiya KOV OTOLXEIO PE TIC NEPLOTOTEPEG
NPOOTAKTIKEG YAWOOEG

(H yAwooa Postscript €ival eniong stack-oriented)

Elwcaywyn otig Nwooeg MNpoypappaTiopou 19



NMapadsiypa: NMapayovtikdo og APL

x/1X

« M ekppaon APL nou unoAoyidel To napayovTIiKO Tou X

« Enekteivel Tto X og €va dlavuopa (vector) and akepaioug
1..X, TOUG onoioug PETA NoAAanAaoladel HETACU TOUG

* Oa pnopouoe va BewpnBel ouvapTnOlakh YAwooa, aAAa
EXEL EAAXIOTA KOLWVA OTOLXEID LE TIC NEPIOCOTEPEG
VYAWOOEC OUVOPTNOLAOKOU NPOYPAUUATIOUOU

(Ma tnv akpipela, d Ba To ypaPaApE He auTo Tov Tpono otnv APL, yiati
N YAwooa nepAapBAavel To povadlaio TEAEOTH) NnapayovTiKo: IX)

Elwcaywyn otig Nwooeg MNpoypappaTiopou 20



AUQ@IAEYOHEVO XOAPAKTNPIOTIKA KOl “YAWOCOCOTTOAEMOI”

* Ol YAMOOEG NOANEC POPEC KATAANYOUV TO QVTIKEIUEVO
EVTOVWYV JLAELPLIOUWY VIO TA XOPAKTNPIOTIKA TOUG

« KdaBe yAwooa €xel TOOO UNOOTNPIKTEG 000 KAl MOAEUIOUG
Ol OMnoiol ouVNBWG £XOUV EVTOVEG YVWHEG KAl NIOTEUW

[l0 NPOCWNIKK EUNELPIA, MAPAKOAOUBEIOTE TA Newsgroups:

comp.lang.*
N TOV LOTOTOMNO:

http://lambda—-the-ultimate.org/

Elwcaywyn otig Nwooeg MNpoypappaTiopou 21



O1 d1akpioEIC KAl Ol OPICHOI Eival Aiyo aCaQEiC

« Kdanolot 6pol avagpePovTal 0 A0APEIC EVVOLEG
- [a napadelypa, n KATNYopLlonoinon Twv YAWOOWV OE OIKOYEVEIEG
« Kaveva npoBAnua, av BupdoTte OTL KANOLoL Opol gival
OXETIKA QOAYPEIC

- N\aBog epwtnon:
* Eivaln yAwooa X pa npayHaTika avTIKEILEVOOTPEPNG YAWOOQ;
- 2WOTH EpWTNON:

* [lola XapakTnNPloTIKA TNG YAwooag X unootnpilouv Tov
QVTIKEIUEVOOTPEPI) NPOYPAUUATIONO KAl NOCO KOAQ;

Elwcaywyn otig Nwooeg MNpoypappaTiopou 22



H @oBepn €€EAICN TWV YAWOOWV

* Ol YAMWOOEG NPOYPAMHUATIOUOU EEEAICOOVTAL HE MOAU
YpPnyopo pubuo

- Ne€eg yYAwooeg dnuioupyouvTal
- TTaAlEG YAWOOEG anOKTOUV JIOAEKTOUG ) HETAAAGCOOVTAL

Elwcaywyn otig Nwooeg MNpoypappaTiopou
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ECEAIEN YAWOOWYV TTPOYPANMATICHOU

1956
}
1058
!
1960
19.52
1964
}
1966
l96s
1970
1972
}
1974
!
1976
1978
}
1920
1982
19'84
}
19 86
1088
19-90
1992
!
19949
1906
19‘98
}
2000
200 2
}
2004

2005

2002

Lisp

sScheme

Fortram 77

Cormirmon Lisp

Tl

Fortram S0

Jlawa

Schemeae RS RS CH+ 4+ (1SOD)

Fortram |

Algol a0 COBOL

PLsI

Smalltalk

Pascal

L I{K-&R}l

Smalltalk 80
Ada 83

. v

CH +

Eiffel

Pyvthon

javaSCript _F{uby

Python 2.0

C## 2.0 Java Z (vw1.5 beta)

Elwcaywyn otig Nwooeg MNMpoypappaTiopou

Prolog
i
SML
Perl Caml
Perl s
OCarml

Haskell 98
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Assembly

[Mpiv: ApiBuoi MeTd: 20upBoAa

55 gcd: pushl %ebp

89ES5 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

Elwcaywyn otig Nwooeg MNpoypappaTiopou 25



FORTRAN (FORmula TRANslator)

[Mpiv: ZUPBoAa

gcd:

.L7:

L2

.L9:

.L5:

Elwcaywyn otig Nwooeg MNpoypappaTiopou

pushl %ebp

movl Sesp,
movl 8 (%ebp),
movl

cmpl %edx,

je .L9
cmpl %edx,
jle .L5

subl %edx,
cmpl %edx,
jne .L7
leave

ret

subl %eax,
jmp .L2

sebp

$eax

%eax

$eax
$eax

eax
12 (%ebp) , %edx

MeTda: EK@PAOEIC, EAeyXOC PONC

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

AnAwaoEIC TUTTWYV, eyypapwy, dIaXEIpION apXEiWV
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.
0l 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).
Elwcaywyn otig Nwooeg MNpoypappaTiopou
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COBOL
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LISP, Scheme, Common LISP

2.UVapTNOIOKEC YAWOOEC uPnAouU €TTITTEOOU

(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 ""S$")
(looking-at "~ *}")
(looking-at "~ \\*")
(looking-at ""#"))
(forward-line 1))

Elwcaywyn otig Nwooeg MNpoypappaTiopou
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APL

[[Awooa aAAnAeTTidpaonc (interactive) Pe 1I0XUPOUC TEAEOTEC

S+ GAUTSSRAND NGB F;M;P;0R
aReturns o random mumbers having a Gaussian normal distribution
fd [with mean 0 and variance 1) Uses the Box-Muller method.

i See Numerical Recipes in C, pg. 289.
fi

S+ 10

M"1+2%31 A largest integer
L1:0+«N-F2 A RowW many mnore we need
+[0=0) /L2 mogquit 1f none

Q01 3=i+2 foapprox num points needed

P+71+(2+M-11="1+% (Q,2)pM @ random points in -1 to 1 square
E++/F =P i odistance from origin squared
E+ [R#0]1AR<1

]
e emens { JEICIGIEIEIEEIE
T EJEMEEREME0EEEC
} Li:i;gﬁgate: 1251@@@@@@

rs<,ree-r-r-aasre|rmmrm™msme  rmrmrmmsmsmrmsmrmsmrseeerssTrsrrrTooreeMeMeesrsL s e
R el el e el el =R = =N B N o Y-S U X S
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Algol, Pascal, Clu, Modula, Ada

[100CTAKTIKESC YAWOOES UE TUTTIKA OPIOUEVO OUVTAKTIKO, XPHON UITTAOK,
OoUNUEVOC TTPOYPAUMATIONOS

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;
Elocxywy’r'] oTIG Nwooeg MNpoypappaTiopou 30



SNOBOL, Icon

[[AWOOEC eTTECEPYATiIAC OUMPOAOTEIPWYV
LETTER = ’'ABCDEFGHIJKLMNOPQRSTUVWXYZS#@’

SP.CH = "+-,=.*()"/& "
SCOTA = SP.CH

SCOTA ’&' =

Q - mwrsn

QLIT = Q FENCE BREAK (Q) Q

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

Elwcaywyn otig Nwooeg MNpoypappaTiopou
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BASIC

[TpoypPQUUATIONOC YIa TIC “ualec”

10 PRINT "GUESS A NUMBER BETWEEN ONE AND TEN"

20 INPUT AS

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

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

100 END

Bl faates: ©
: o
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Simula, Smalltalk, C++, Java, C#

[ AWOCEC PIAOCOPIAC AVTIKEIMEVOOTPEPOUC TTPOYPAUUATIONOU

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

begin
comment
integer
getX
integer
getY
comment
integer
X =
integer
Yy <
end Shape;

-- get the x & y coordinates --;
procedure getX;

= x;

procedure getY;

=y

-- set the x & y coordinates --;
procedure setX(newx),; integer newx;
newx;

procedure setY(newy); integer newy;
newy;
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C

[KavoTtToINTIKN £TTId0O0N YIA TTPOYPOANUATIONO CUCTAMATOC

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

}

return a;

Elwcaywyn otig Nwooeg MNpoypappaTiopou

THE

PROGRAMMING
LANGUAGE

Brian W.Kernighan ¢ Dennis M. Ritchie
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ML, Miranda, Haskell, Erlang ’

structure RevStack = struct [ - 1
type 'a stack = 'a list

exception Empty

fun isEmpty (s:’a stack) :bool = m a

(case s
of [] => true
| _ => false)
fun top (s:’a stack): =

(case s
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

Elwcaywyn otig Nwooeg MNpoypappaTiopou 35
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["Awooeg oevapiwyv (Scripting languages)
class () {
classname=‘echo "$1" | sed -n 'l s/ *:.*$//p’"
parent=‘echo "$1" | sed -n 'l s/ .*: *//p’"
hppbody=‘echo "$1" | sed -n ’'2,$p’"

forwarddefs="$forwarddefs

class $classname;"

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

else
defaultconstructor="$classname () {}"

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

[[AWOOEC TTPOYPAUMATIOMOU AOYICTIKWY QUAAWV

| A B
1 |Hours !
2 |“Wage per hour % C.36
3
4 |Total Pay t 12325 —— Bl ~
S
[
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SOL

[[Awooec BAacewVv dEDOUEVWV

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

> SELECT * FROM users WHERE clue > 0
0 rows returned

(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

['AwWoOoEC AoyIKOU TTPOYPAUMATIONOU

/* 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 ([ ]) .
palindrome ([X|Xs]) :-

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

append([],Y¥s,Y¥Ys).
append ([X|Xs] ,¥s, [X|Zs]) :- append(Xs,Y¥s,Zs).

Elwcaywyn otig Nwooeg MNpoypappaTiopou 39



Néec YAWOOEG TTPOYPOAUMATICHOU

« “KaBapdtnta” oxediaong: dcv undpxel n avaykn va
dlatnenBei N cupBaTOTNTA HE UNAPXOVTA NPOYPAUUATO

* 'Opwc nNA€ov ol veeg YAwooeg dgv gival npotovta
napBevoyevvnong: ouvnBwg XpnoLHonolouy IOEEC ano
NON UNAPXOUOEC YAWOOEG

« Kanoleg ano auteg (AlYEQ) XpNOIONOLIoUVTAL EUPEWG,
AAAEC OXL

« AvegaptnTta TNG XPNONG TOUG, anoTeEAOUV NNyn WOEWV yld
TIG ENOUEVEG YEVEEC TWV YAWOOWV NPOYPAUUATIOUOU
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Eupéwg Xpnoiyotrolovpevn: Java

L—-—"
| —
S
——

* ApPKETA dnpo@IANG and 1o 1995 kal EKToTE

« H Java xpnoiuonolei NoAAEG 1O0€eC ano Tn C++, __
KANoleG AAAeG 10€ec ano ™n Mesa kat tn Modula, Java
TNV 10€A TNG AUTOMATNG OlaXEIPLONG HvnUNG and tn Lisp,
KOl AAAEG 1O€EC and AANEC YAWOOEQ

 H C++ neplhappavel To peyaAutepo Koppatt tTng C kat
TNV ENEKTELVE UE OEEC anO TIC YAwooeg Simula 67, Ada,
Clu, ML kat Algol 68

 H C npogkuye and tn B, nou npoekuwe and tn BCPL,
nou npoekuye anod tn CPL, nou npockuywe anod tnv Algol
60, nou npogkuywe ano tnv Algol 58
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http://el.wikipedia.org/wiki/%CE%95%CE%B9%CE%BA%CF%8C%CE%BD%CE%B1:Java_Logo.png

Mn eupcwcg xpnoipotroiovpevn: Algol

« M ané T npwteg YAwooeg: ALGOrithmic Language

« EkdO0oe1G: Algol 58, Algol 60, Algol 68

* [loTE d€ XpnolonolnbnKke EUPEWG

* 'Oupwg elonyaye NoAAEC IOEEC NMOU 0T OUVEXELA
Xpnoponorfnkav and aAAeC YAwWoOoeg, onwg yia
napadeLyua:

- Ao ava pnAok kKat ePBEAELa HeTABANTWY
- AVOOPOUIKEG OUVAPTNOELG
- [l€paopa NapaUETPWY KATA TIUAR (parameter passing by value)
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http://en.wikipedia.org/wiki/Image:Peternaur.JPG

AIGAeKTOI

* H epnepia anod tn xprion YAwoowv avadelkvuel NIBAveg
ATEAEIEC TOU OXEDIOOUOU TOUG KAl OUuXvQa odnYEel O€ VEEC
OLOAEKTOUG

* NEeg 10€EC NOANEC POPEC EVOWUATWVOVTAL OE VEEG
OLAAEKTOUG NaAAwWY YAWOOWVY
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KaTroieg d1dAeKkTOI TNG Fortran

Fortran

* Apxwn Fortran, IBM,1954 ===
« Baowka standards: * AnokAioelc o€

- Fortran |l K&Be uAonoinon

- Fortran |l

_ Fortran IV  [lapaAAnAn enegepyaoia

- Fortran 66 - HPF

- Fortran 77 - Fortran M

- Fortran 90 - Vienna Fortran

- Fortran 95 - KOL NOAAEG GAAEG

- Fortran 2K
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http://en.wikipedia.org/wiki/Image:Fortran_acs_cover.jpeg

H oxéon Twv YAWoOOWYV PE TOV TTPOYPOMHOATIONO

* Ol yAwooecg ennpealouyv TOV NPOYPOAUUATIOMO
- H kaBe yAwooa evBappuUVEL EVO CUYKEKPILEVO TPOMO
NPOYPAMHUATIOMOU / aAyOPIOUIKAG ENiAUONG NPOBANHATWY

* Ol epnelpiec and Tov NPOYPOAUUATIONO EQAPLOYWV
ennpeadouv To OXEOIAOMO (OTOLXEIWV) VEWV YAWOOWV

* AIOQPOPETIKEC YAWOOEC EVOAPPUVOUV OIOPOPETIKA OTUA
NPOYPOALUATIONOU
- AVTIKEIUEVOOTPEPEIC: AVTIKEIMEVA KAl Xpron get/set pebodwv
- 2UVAPTNOLOKEG: NOANEG UIKPEC OUVAPTNOEIG XWPIG NOPEVEPYEIEG
- NOoYIKEG: dladikaoia TG avalATnonG O’eva AOYIKQ OPLOPEVO XWPEO
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AvVTIiOTOON KATA TWV YAWOOWV;

* ['Awo0oEeC Nou evOappUVOUV CUYKEKPLIUEVOUG TPOMNOUG
NPOYPAUMATIONOU ouviBwg dev ToUuG enBAAAoUV
NANPWG

« Katd ouvenela, gival duvaTto va NapakapPyoule f Kat va
Qyvonoouple NANPWG TN “@Nocopia” Kanolag YAwooag

¢ 2UvNBWG OUWG auTo OV gival KaAn 1d€a...
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NpooTakTikn ML

H ML anoBappuvel Tn Xprion avaBeocewyv KAl NAPEVEPYELWV.

[MapoAa auTa:

fun fact n =

let
val 1 = ref
val xn = ref n
in
while 'xn > 1 do (
i := 1i *
xn := Ixn
) ;
i

end;
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Mn avTIKEINEVOOTPEPNCS Java

H Java, o€ peyaAutepo BaBuo ano tn C++, evBappuvel Tov
QVTIKEIUEVOOTPEPH NPOYPAUUATIONO. [MapdAa auTa:

class Fubar {
public static void main (String[] args) ({
// 6Ao 10 mpdypoppa £3@!
}
}
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2uvapTtnoilokn Pascal

« KdabBe npooTaKTIK YAWooa nou unootnpilel avadpopun,
LUMOPEL va Xpnoonotndei wg ouvapTtnolakn YAwooa

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

begin
if Low <= High then
begin
{6Ao0 10 copa tou for loop €dn}
ForLoop := ForLoop (Low+l, High)
end
else
ForLoop := True
end;
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FAWOCOEC KAl BEwpPia TUTTIKWYV YAWCOWV

Oewpia TWV TUNIKWV YAWOOWV: pia and TIC BepeMWOELS
HAONUATIKEG NEPLOXEC TNG EMOTAMNG TWV UNOAOYIOTWY

*  KaVvOVIKEG YPAUUATIKEG, QUTOMATA NENEPATUEVWY KATAOTATEWY

- AnoteAouv Tn BAon yia To AEKTIKO TwV YAWOOWV NPOYPOUUATIOHOU
KAl TOU AEKTIKOU avaAuTr) (scanner) evog compiler

* [ POUMATIKEG EAEUOEPEC OCUNPPACOUEVWY, QUTOMATA OTOIBAC

- AnoteAouv Tn BAoN yla TO CUVTAKTIKO TWV YAWOOWVY MPoypapt-
HOTIOMOU KAl TOU CUVTAKTIKOU avaAuTr) (parser) evog compiler

* Mnxaveg Turing

- Tlpooc@Epouv To BewpnTIKO UNOBABPO YIa VA PHEAETACOUUE TNV
UMOAOYIOTIKA LOXU TwV YAWOOWV NPOYPOUUATIOHOU
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looduvapia kata Turing (Turing equivalence)

* Ot (neplo00TEPEG) YAWOOEC NPOYPAUUATIONOU EXOUV
OLAPOPETIKA XAPAKTNPLIOTIKA KOl NAEOVEKTAMATA XPNONG,
OAAQ OAeG €Xouv TNV i0la oYU eniAuong NpoBANpATWY

{npoBARuata eni\vowa otn Java}

{npoBAfupata enkvolpa otn Fortran}
{npoBAAuata enivuolpa otn C}

« Kal OAeg £xouv Tnv idla LoXU UEe dlagpopa
UMOAOYLOTIKO LOVTEAQ

{npoBAfpaTa entAvopa o pnxaveg Turing}
= {npoBAnuata entuoipa oe AauBda Aoylopo}

* To napanavw ivat yvwoTto wg n 6€on twv Church-Turing
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2UHUTTEPOACHATIKA

« [aTi eival evdla@ePOUTEC Ol YAWOOEC NPOYPAUHATIOMOU
(KaL auTo TO pHAdnua):

AOYW TNG NOLKIAIOG TOUG KAl TWV XOPAKTNPLOTIKWY TOUG

NAOYW TWV QUPINEYOLIEVWYV OTOLXEIWV TOUG

NAOYWw TNG evOlaPEPOUOAC EEEAIENG TOUG

NAOYW TNG OTEVIC TOUC OXEONG UE TOV NPOYPAHUATIONO KOl TNV
avanTugn AOYIOUIKOU

AOYyw TOU BewpnTIKOU TOUG undBabpou Kal TNG OTEVAG TOUG
OXEONG ME TNV ENOTAUN TWV UNOAOYLIOTWV

« Eniong, Aoyw tou OTL Ba paBeTe apKETA KOAQ TPELG (+)
eNAEOV YAWOOEG!
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