Mwooceg Mpoypappatiopou I

Pieter Bruegel, Theower of Babel, 1563
Kwotng Zaywvag <kostis@cs.ntua.gr>
Métpog Motikag <ppotik@cs.ntua.gr>

ZXETIKA ME TO HABNpO

Tu pdOnpa 62 eEaprjvou ZHMMY, uttoXpeWTLKO otn Pory A
IotooeAida: https://courses.softlab.ntua.gr/pl1/
Mailing list (moodle): mAnpoyopieg oto helios
Mote: Mepmteg 15:15—17:00 kaw Mapaokeveg 10:45-12:30
Mpoypappa:

- 18 SLahegeLg «Bewplag» (kamoleg wq flipped classroom)

- 6 «gpyaoctnplakd» pabnuata ota mepLBAAAOVTA TWV YAWOOWV

- 1 EMAVAANTITLKO PHABNUa 0To TEAOG (av uTtapEEL XpOVOG)
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Eetdoelg: Tov IoUvio Kal To ZemtepPBpLo
... EATiioupe!

Mponyoupeva Bépata: oTnV LOTooEAISa ToU Hadriuatog
Ko ato wiki / forum
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Oplotiki Badpoloyia
EEdunvo: 06 « Kavovikn E&etaotikn (2019-2020)
AvéAuon BaBpoloyuwv Mocoota Emtuyiag
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Mpoteivopeva BiPAia
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LANGUAGES
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Mpoteivopeva BipAia yioa ML

I FISS IR

_ELEMENTS OF
Ml PF!SGR-’:.HHIHG

L.C. Paulson
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Mpoteivopeva BipAia yia Java

%% B RUCE ECKTETL S¢JPETER van LerL'INDEI'-I

VIRINGINCINE =~ 7w FNINNEEN
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DEFIN NG
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Il B
CEEEDE |
DEAENRNNDO

L TEXT, UPDATES AND CODE AT HTTP:/IWWW.BRUCEECKEL.COM
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Mpoteivopeva BiBAia yia Prolog
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MNoti ivar evala@EPovaeg ol YAWGCOEG;

* AOYW TNG TIOLKIALOG TOUG KaL TWV XAPAKTNPLOTLKWY
TOUG

* AOYW TWV AUPAEYOUEVWY OTOLYELWV TOUG

« AOYw NG evdLapepouoag eEEALENG TOUG

* AOYW TNG OTEVIC TOUG OXEONG UE TOV TIPOYPAPHATLONO
KAL TNV aVATTTugn AoyLOPLKOU

* AOYw ToUu BewpntikoU Toug uTtoRabpou Kat tng
OTEVIG TOUG OXEONG ME TNV ETILOTAMN TWV
UTTOAOYLOTWV
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doBepn TIOIKIAIN YAWOOTWV TIPOYPAMHATICHOD

* YTIApxouv Ttapa TIOAAEG KAl APKETA SLAWYOPETIKEG PETAEU
TOUG YAWOOEG

* To 1995, pta cuA\oyr) TIou gpavifotav cuyva otn Alota
comp.lang.misc mepAauBave mavw aro 2300 yYAwooeg!

* OLYAWOOEG OUXVA KATATACCOVTAL OTLG EEMG OLKOYEVELEG:

- lMpootakTtikoL Tipoypappatiopou (Pascal, C, Ada)
Zuvaptnolakou Tpoypappatiopou (Lisp, ML, Haskell, Erlang)
AoyLkoU Tipoypappatiopou (Prolog, Mercury)

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

Mwooeg oevapiwv (Perl, Javascript, PHP, Python, Ruby)
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MAWGCOEC TIPOCTAKTIKOU TIPOYPAHHUOTICHOU

Napadelypa: n cuvaptnon apayovtiko otn C

int fact(int n) {

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

}

« KUpLa XapakTnpLoTLKa:
- AvdbBeon petaBAntwv (TTOANATIAN)
- EmavdAnyn
- H oglpa ekteleong maidel onuavtiko poAo
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MAWGCOEC CLVAPTNCINKOU TIPOYPUUMHOTICHOU (1)

Napadeilypa: n cuvdptnon TapayovIlko otnv ML

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

« KUpla xapaKkTnpLoTKa:

- MeTaBANTEG PLag TLUNG
- HemavdAnyn ekppaletal e xprion avadpoung
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MAWGCOEC CLVAPTNCINKOU TIPOYPUUMOTICHOU (2)

MNapadeilypa: n cuvdptnon TIapayovTILlko otn Lisp
(defun fact (x)
(if (<= x 0) 1 (* x (fact (- x 1)))))
* JUVTOKTLKQ, N ouvaptnon SELXVEL OPKETA SLAPOPETLKN
armo o,tL otnv ML

* 'Opwg, n ML kau n Lisp elvat ouyyevelc yAwooeg
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AWGCGOEG AOYIKOU TIPOYPOUUMOATICHOU

MNapadelypa: n cuvaptnon mapayovtiko otnv Prolog

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

« KUpla xapaKkTnpLoTKa:
- NOYLKEG peTaPANTEG KaL Xprion evottoinong
- To mpoypappa ypA@eTal HE Xprion Kavovwy AOYLKNG

- (Ta mapandvw &€ aivovtat TToAU KaBapd 0TO CUYKEKPLUEVO
KWwSLKAQ)
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MAWOCOEC AVTIKEINEVOTTPEPOUG TIPOYPOUHATICHOD

Hapa8£typa 0OPLOPOG OTN Java svoq QVTLKELPEVOU TIOU
uTtopel va anoBnkeloeL Evav akEPaALo Kat va
UTTOAOYLOEL TO TIAPAYOVTLKO TOU

public class MyInt {
private int value;
public MyInt(int value) { ’ .,
this.value = value; KUpLCl XAPAKTNPLOTLKAL
public int getValue() { - AV(E(@SOI’] ,
return value; - Xpnon avtlKeELJEVWV:
5€S0UEVWV TIOU £XOUV

}
public MyInt getFact() { KO.‘EC'IGtO.GI‘] KaL EépOUV

return new MyInt(fact(value));

} WG
pri\':etltg i.nt.fact(int n) { - vatn peraBdMouv
while (n > 1) f *= n--; - vatnv
return f; YVWOTOTIOLiC0UV O€
} } GAM\a avTikeipeva
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MAEOVEKTHMOTO KOl PEIOVEKTHHOTO

« Zuvnbwg, SLaPopeTLkEG YAWOoeg Seiyvouv ta
TIAEOVEKTIHATA TOUG O€ SLaPOPETLKOU ELE0UG
EPAPHOYEG

* H gvvola tng TéAELag yAwooag TipoypapUatLoPoU Sev

vplotatal (AVTLKELPEVLKA)
+ Amo@aolote povol 0ag 0To TEAOG TOU pabrpatog, Ye
Bdon:

- TNV ePmELpla oag
- TLG TIPOOWTILKEG OAG TIPOTLHNOELG
- (OxL he Baon tn cuvdptnon TTAPAyoVTLKO!)
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O1Koyéveleg O€ BiyouE...

* YTIAPXOUV TIOAAEG OLKOYEVELEG YAWOOWV

(n Alota elval pn e€avtAnTikn Kat £XeL ETILKAAUYELG)

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

« Kamoleg YAWOOEC aVrKOUV O€ TIOAANEG OLKOYEVELEG

« Kamoleg MG ivat tooo L6Lalouoeg TIou N Katatagn
TOUG O€ KATIOLA OLKOYEVELA SEV EXEL PHEYAAO VONUQA
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Napadeiypa: Napayovtiko o€ Forth

« Mwooa Baolopévn os otoifa (stack-oriented)

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

* ©a PmopoUCE va XapakKTnPLoTEL TTPOOTAKTLKA
YAWOoGoQ, aAAA €£XeL Alya KOVA oToLXEla PE TLG
TIEPLOOOTEPEG TIPOOTAKTLKEG YAWOOEG

(H yAwooa Postscript eivat emtiong stack-oriented)
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Napadeiypa: MNapayovtiko o APL

X/tX

« Mua ékppacon APL Ttou uTtoAoy(ZEL TO TTAPAYOVTLKO TOU X

+ Emekteivel o X o€ €va SLdvuopa (vector) amo akepaioug
1..X, Toug ottoloug petd moAAamAactadel Petagl Toug

* ©a pmopouoe va BewpnBel cuvaptnolakn yYAwooa, aAAd
EXEL EAAXLOTA KOLWVA OTOLYELO PE TLG TIEPLOCOTEPEG YAWOOEC
ouVaPTNOLAKOU TIPOYPAUHATLOHOU

(Ma tnVv akpiBeLa, 8¢ Ba To ypawape pe autd tov TpodTo otnv APL, ylatt
N yYAwooa mepAapBAavel To govadlaio TEAEOTH TTIapayovTLko: X)
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AU@IAEYOHEVA XOPAKTNPICTIKA KAl “YAWCCGOTIOAEOL”

* OL YAWOOEG TIOAAEG (POPEG KATAANYOUV TO AVTLKELUEVO
EVTOVWVY SLAELPLOPWVY yLa TA XAPAKTNPLOTIKA TOUG

« KdBe yAwooa £xeL TOCO UTIOOTNPLKTEG OCO Kat
TIOAEULOUG OL OTTOL0L CUVNBWG £XOUV EVTOVEG YVWHEG
KaL TLotelw

[La TIPOCWTILKN EPTIELPLA, TTapaKOAOUBOoTE Ta
newsgroups: comp.lang.*

f Tov Lotototo: http://lambda-the-ultimate.org/
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O1 J10KPICEIC KOl O1 OPICHOI €ival Aiyo aoa@EiG

« KaroloL 6poL avagEPovTal o€ AoAPELG EVVOLEC

- MNa mapadelypa, n KatnyopLoToinon Twv YAWoowv
O€ OLKOYEVELEG

« Kavéva mpofAnua, av Bupdote OTL KAToLloL 0poL lvat
OXETLKA Q0AWELq
- AdBog epwtnon:

« Elval n yAwooa X pLa paypatikd avtlKELUEVOOTPEPNS
yAwooa;

- ZWOTN EpWTNON:

« Mola xapaKTneLoTkd Tn¢ YAwooag X uttootnpilouv tov
QVTLKELPEVOOTPEP) TIPOYPAPPATLOPO KAL TIOCO KAAG;
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H @oBepn €€EAIEN TV YAWCOTWV

EEENIEN YAWOCO WV TIPOYPOUUHATICHOU

« OL YAWOooEC Tipoypappatiopou eEeAlocovtal
LE TTIOAU ypriyopo pubuo

- Néeg yAwooeg SnuLloupyouvtal
- MaALEG YAWOOEG ATTOKTOUV SLAAEKTOUG N
pMeTtaA\dooovtal

Ewoaywyn] otig Mwooeg Mpoypaypatiopol
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rFortran 1

Algol 60 coBoOL

Smalltalk

Pascal Prolog

Schermd
Fortran 77 ML
= (K‘&R)
smalltalk 80
Ada 83
Common Lisp C++ smL

Eiffel Perl caml

o Fortran So Python

Java Javascript Ruby Perls
ocami
Haskell 98

Scheme RSRS C++ (1SO)

c#’ Python 2.0

C# 2.0 Jawva 2 (V1.5 beta)
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FORTRAN (FORmula TRANSslator)

Assembly

Mpwv: ApiBpoi 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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Mpwv: Z0uBoia MeTd: EkQpaaelg, EAeyX0C pOrC
gcd: 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 _

je .L9 b=b-a

.L7: cmpl %edx, %eax ENDIF
jle .L5 GOTO 10
subl %edx, %eax 20 END

.L2: cmpl %edx, %eax
jne .L7

.L9: leave
ret

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

LISP, Scheme, Common LISP

AnAWOEIC TUTIWV, EYYPOQWV, dlaXEiplon apxeiwv

ZLUVAPTNOIAKEC YAWOOEC LPYNAOU ETUTIESOL

svded (defun gnome-doc-insert ()
data division. .Sy "Add a documentation header to the current function.
file section. COZJ,OL only c/C++ function types are properly supported currently."
* . . . (interactive)
describe the input file (let (c-insert-here (point))
_fFi 3 (save-excursion
fd employee-file-in LE ?I (beginning-of -defun)
label records standard S (let (c-:rglist
. Cc-Tuhnchame
block contains 5 records (c-point (point))
record contains 31 characters g:‘i"s"""g‘;gt'p°1"t
data record is employee-record-in. ﬁ-goiaserg)
. search-backward " ("
01 employee-record-in. ffo,_.wa,.d_une -2) )
02 employee-name-in pic x(20). (while (or Hggﬁﬂggz ..A$*%..)
02 employee-rate-in pic 9(3)v99. (}ooting-at "N
. . ooking-at "“#"
02 employee-hours-in pic 9(3)v99. (forward_'(line 1)? )
02 line-feed-in pic x(1).
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APL Algol, Pascal, Clu, Modula, Ada

MAwaooa aAANAeTIdpaacn( (interactive) e 1I0XLVPOUC TEAECTEC

[0] Z+GAUSSRAND NGB FM:PiR

[1] aReturns o random numbers having a Gaussian normal distribution
fi (with mean 0 and variance 1) Uses the Box-Muller method.
# See Numerical Recipes in C, pg. 289.
A
Z+ 10
M+"1+2%31 A largest integer

[7] L1:0+N-fZ A how many more we need

[5] +(0=0) /L2 fa oquit if none

[3] Aell, 3=0+2 fioappror mum points needed
P+71+(23M-1)="1+47(0Q,2)pM & random points in -1 to 1 square

[11] R&+/F=P A distance frem origin sguared

[12] B«[(R#£0)AR<1

100 oo on o L EEIEE)EEIEIEIEE]
1o o EJEEEREDEDEEE
e iennace: 12 J@EIEEEIEGWEE0)

BAOAEMLAGO
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IPOCTAKTIKEG YAWOOTEG UE TUTTIKG OPICUEVO CUVTAKTIKO, XPHOT UTTAOK,
O0UNUEVOC TIPOYPAUUATIOLOC

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)
FI;
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SNOBOL, Icon

FAwooeg eTteéepyaaiag oLPBOAOTEIPWVY

LETTER = ’'ABCDEFGHIJKLMNOPQRSTUVWXYZS$#@’

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

SCOTA = SP.CH

SCOTA '&’ =

Q = nrn

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
F2 . OPERATION B F3 .
B REM . COMMENT

+

+

. OPERAND |
OPERAND)

+ +
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BASIC

MpoypOuUaTIONOG Via TIG “padeg”

10
20
30
40
50
60
100
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PRINT "GUESS A NUMBER BETWEEN ONE AND TEN"

INPUT A$

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

PRINT "YOU ARE WRONG. TRY AGAIN"

GOTO 10

END

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

MAWGCOEC PINOCOPIOC OVTIKEIMEVOOTPEPOUC TIPOYPOUUATICHOU

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); integer newx;
X = newx;
integer procedure setY(newy); integer newy;
y = newy;
end Shape;
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C

IKAVOTIOINTIKN] £TTId00N YIO TIPOYPAPUATIOHNO CUCTHUOTOC

int gcd(int a, int b)

{ (oL
while (a != b) {
if (a > b) a -= b; :
PROGRAMMING
else b -= a; LANGUAGE
}
Brian W.Kernighan ¢ Dennis M. Ritchie
return a;
}

Eloaywyr] otig NAwooeg NMpoypappatiopou
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ML, Miranda, Haskell, Erlang .’
structure RevStack = struct - , ) Lo
type ’a stack = ’a list \ 93 MA\wooeg oevapiwv (Scripting languages)
exception Empty class() {
Val empty = [] A pe— § n n I . ri
fun isEmpty (s:’a stack):bool = MCaml_ classname=‘echo "$1" | sed -n ‘1 s/ *:.*$//p
(case s parent=‘echo "$1" | sed -n ‘1 s/".*: *//p"’
O1|= [1 =>ft{ue) hppbody=‘echo "$1" | sed -n '2,$p’ "
_ => false . u
fun top (s:’a stack): = Sé_\ forwarddefs="$forwarddefs
(case s class $classname;"
OT [1=> rais‘; Empty if (echo $hppbody | grep -q "$classname()"); then
XiiXSs => X
fun pop (s:’a stack):’a stack = defaultconstructor=
(case s else
of [] => raise Empty defaultconstructor="$classname() {}"
| X::xs => xs) £i
fun push (s:’a stack,x: ’'a):’a stack = x::s 1
fun rev (s:’a stack):’a stack = rev (s) }
end
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VisiCalc, Lotus 1-2-3, Excel SQL
MAWOGCEC TIPOYPAPHATIOHOU AOYIOTIKWV QUAAWVY MAwooeg BAoewv OESOUEVWV
CREATE TABLE shirt (
A | B | id SMALLINT UNSIGNED NOT NULL AUTO_INCREMENT,
1 |Hours 25 style ENUM('t-shirt’, ’polo’, ’‘dress’) NOT NULL,
2 |'"wage per hour % =36 color ENUM('red’, 'blue’, ’‘white’, ’black’) NOT NULL,
3 owner SMALLINT UNSIGNED NOT NULL
4 |Total Pay $ 12328 «— B1*B2 .
= REFERENCES person(id),
=z PRIMARY KEY (id)
);
INSERT INTO shirt VALUES e
(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

MAWOCEC AOYIKOU TIPOYPOUUATIONOU

/* 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(Xs1, [X],Xs), palindrome(Xs1).

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

NéeC YAWOOEC TIPOYPAHHUOTICHOU

“Kafapotnta” oxedlaong: S&v UTtapyEL N avaykn va
SltatnpnBel n cupBatotnta pe uTtapyovta MpoypAupaTa
‘Opwg TIALOV oL VeeG YAWOOEG Sev elval Tipolovta
tapBevoygvvnong: cuvnBwg XPNOLUOTIOLOUV LEEEC ATIO
A&N UTIAPXOUOCEC YAWOOEC

Kdrmoleg amo auteg (Alyeg) xpnolpoTtiololvtal EUPEWG,
AAAEG OXL

Avegaptnta tng XPriong Toug, amoteAouV TNy LOswV yLa
TLG ETIOMEVEG YEVEEG TWV YAWOOWV TIPOYPAUUATLOHOU
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EvpEWC XpNOIMOTIOIOVEVYN): Java (( Mn evpEéwg Xxpnoiportoiovpevn: Algol

<
* APKETA SNUOYLANG atto To 1995 Kal EKTOTE — * Mua armd tg pwteg yAwooes: ALGOrithmic Language
.+ HJava xpnoworotet toméc iséec st C+,  JAVA |+ Exssozic: Algol 58, Algol 60, Algol 68

KATIOLEG AAAEG L6EEG amo tn Mesa kat tn Modula,
TNV L&6€a TNG aUTOPATNG SLayelpLong PvrRung amo tn
Lisp, Kal AAAEG LEEEC aTTO AANEG YAWOOEG

* H C++ meplhapBavel to peyaAutepo koppatt tng C kat
TNV ETEKTELVE PE LEEECG ATIO TLG YAWOoOoEG Simula 67,
Ada, Clu, ML kat Algol 68

« H Cmtpogkue amo tn B, mou poekue amo tn BCPL,
Tou Tipogkue amod tn CPL, Ttou TtpoekuPe Ao tnv
Algol 60, tou TtpogkuPe amod tnv Algol 58
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* Mot€ &€ xpnoLPoToLBNKE EVPEWG

* 'OpwG eLonyaye TTOANEG LEEEC TTIOU OTN CUVEXELD |

Xpnotgotor}énkav amo AAAEG YAWOOEG, OTIWG

yla mapadetypa:
- Aopn avd PmAok kat epREAELa peTaBAnTwyY
- AvaSpOopLKEG CUVAPTHOELG :
- I'Is'lpaopol TIAPAPETPWY KATA TP (parameter passing by
value)
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AIXAEKTOI

« Hepmelpla amo tn xprion YAWoowv avaseLlKVUEL
TILOAVEG ATEAELEG TOU OXESLACPOU TOUG Kal cuxva
06nyel o€ veeg SLAOAEKTOUG

« Negg L6€€C TIOANEG POPECG EVOWHATWVOVTAL OE VEEC
SLOAEKTOUG TIAAALWY YAWOOWV
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KaTttoleg diaAektol Tng Fortran

« Apxwkn Fortran,

IBM,1954 « AToKAloELC o€
+ Baowkd standards: kaBe uAottolnan
- Fortran II * MapdMnAn ene&epyacia
- Fortran III _
HPF
- Fortran IV — Fortran M
- Fortran 66 - Vienna Fortran
- Fortran 77 - KOL TIOAAECG AAAEC
- Fortran 90
- Fortran 95
- Fortran 2K
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H oxéon twv YAWOCGWV PE TOV TIPOYPOUHOTICHO

* OLYAWOoOEG emnpealOLV TOV TIPOYPAPHATLONO
- H kdBe yAwooa evBappUVEL VA CUYKEKPLUEVO TPOTIO
TIPOYPAPHPATLOHOU / aAyopLBLKAG eTTAUONG TIPOBANUdTWY

« OL guTeLpleg amo Tov MPOoYyPAPHATLOHO EQAPHOYWY
EMNPEAOUV TO OXESLACHO (OTOLXELWV) VEWV YAWOOWV

* ALOWOPETLKEG YAWOOEG EVOappUVOUV SLAPYOPETLKA OTUA

TIPOYPAHMATLOHOU
- AVTIKELPEVOOTPEWELG: aQVTIKELPEVA KAl Xprion get/set uebodwv
- ZUVOPTNOLAKEG: TIOAEG PLKPEG CUVAPTHOELG XWPLG
TIAPEVEPYELEG
- AgyLKéq: Sltadikaota tng avalntnong o'éva AoyLKA OpPLOUEVO
Xwpo
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AVTioTOON KOTA TWV YAWOCGWV;

* Muwooeg Tou vOappUVOUV CUYKEKPLUEVOUG TPOTIOUG
Tipoypappatiopol ouvnBwg dgv Ttoug emBAarAouv
TIANPWG

« Katd ouvernelq, eivat Suvato va apakapPoupe f kat
Va ayVorjcoulE TIANPWG tn “@ulocopia” kamoLag
yAwooag

* JuvnBbwg Opwg auto bev lval kain Léea...
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Mpootaktikiy ML

H ML amoBappuveL Tn Xprjon avabecewy Kat
TtapevepyeLwv. MapoAa avtd:

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

in
while !xn > 1 do (
i1 := 11 * Ixn;
Xn := Ixn - 1
);
11
end;
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Mn OVTIKEIMEVOOTTPEPNC Java

H Java, o€ peyaAutepo Babuod amo tn C++, evBappuveL Tov
QVTLKELPEVOOTPEWP TIpoypappatiopd. Mapoia autd:

class Fubar {
public static void main (String[] args) {
// OA0 TO MPOYPOHHA £O6w!
}

}
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Zuvaptnolakf Pascal

« KdaBe mpootaktikn yYAwooa mou uttootnpidet
avadpopn, uTtopel va xpnotpotolndel wg

C function ForLoop(Low, High: Integer): Boolean;
begin
if Low <= High then
begin
{6A0 1O cwpa tou for loop €dw}
ForLoop := ForLoop(Low+1, High)
end
else
ForLoop := True
end;
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MAWOCECG KOl OEWPIN TUTUKWV YAWC T WV

Ocwpia TWV TUTILKWV YAWGCOWV: pia amo TG OgpeAlwdELG
MaBNUATLKEG TIEPLOXEG TNG ETILOTHPNG TWV UTIOAOYLOTWY

*  KavOVLKEG YPAPHATIKEG, QUTOPATA TIEMEPACHEVWY KATACTACEWV

- AmoTteAOUV TN BACN yLa TO AEKTLKO TWV YAWCOWV TIPOYPAHUHATIOHOU
KaL TOU AEKTLKOU avaAuTtr) (scanner) evog compiler

+ Tpappatikeg EAeUBepeg ouppalopevwy, autopata otoifag

- Armotelouv TN BAon yLd TO CUVTAKTLKO TWV YAWCOWV TIpoypap-
HATLOPOU KAl TOU OUVTAKTIKOU avaAutr (parser) evog compiler

*  Mnxaveg Turing

- TMpoowepouv To BewpnTiKd UTIORABPO YLa VA PEAETIOOUHE TNV
UTTOAOYLOTLKN LoXU TWV YAWOOWV TIPOYPAUHATLOHOU
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lcoduvapia kata Turing (Turing equivalence)

* OL(TIEPLOOOTEPEG) YAWOOEC TIPOYPAHUUATLOPOU £XOUV
SLAPOPETLKA XAPOKTNPLOTLKA KAl TIAEOVEKTHATA XPronG,
aAAd OAEG €£xouv TNV 8La Loy eTtiAucng TPoBANUATWY

{mpoPAnpata emAUoLa otn Java}
= {mpoBAjuata emAvclpa otn Fortran}
= {mpoPBArjuata emAlclpa otn C}
« Kat 0Aeg €xouv tnv (8La Loy L pe Stdgopa
UTTOAOYLOTLKA JOVTEAQ
{mpoPAnpata emAUCLUa o€ punxaveég Turing}
= {mpoPAnpata emAUCLpa o AdpSa AoyLopo}
= ‘.';-i(; o
+ To mapamndvw glval yvwoto wg n 8€on twv Church-Turing
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ZUMPTIEPUC HOTIKA

« Tuatl elvat evéLapepouceg oL YAWOOEC
TIPOYPAMHATLOHOU (KAl aUuTO To PHAdnpa):
- AOYW TNG TTOLKIALOG TOUG KAL TWV XAPAKTNPLOTIKWY TOUG
- AOYW TWV QU@NEYOUEVWVY OTOLXELWV TOUG
- Noyw NG evéLapépouoag eEEALENC TOUG
- AOYW TNG OTEVIC TOUG OXE0NG PE TOV TIPOYPAUMATLONO Kat
TNV avdmntuén AoyLopLkou

- AOyw Tou BewpnTikoUL Toug LUTIORABPOU Kal TNG OTEVHG TOUG
OX€E0NG HE TNV ETLOTAHPN TWV UTTOAOYLOTWV

+ Emiong, AOyw tou OTL Ba pabete apKeTA KAAA TPELG (+)
ETILTTIAEOV YAWOOEC!

Eloaywyn] otig Mwooeg Mpoypaypatiopol 52




